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WD 2004/ 062562 PCT/ GB2004/ 000099 1 DI ARYLMETHYLI DENE
Pl PERI DI NE DERI VATI VES, PREPARATI ONS THEREOF AND USES
WO RiEREC62 FI ELD OF THE | NVENTI ON The present i POEGBR2@1/000099
is directed to novel conpounds, processes for their 5
preparation, their use and pharnmaceutical conpositions
conprising the novel conpounds. The novel conpounds
are useful in therapy, and in particular for the
treatnment of pain, anxiety and functiona
gastrointestinal disorders. BACKGROUND OF THE
DIARNILVE TRYILdDINE PIREREINE BERIVATBEESavi ng a

role in ma\raNbodil functions 10 such as circul atory
PREPARATIONSTH A S may

therefore find potential use as anal gesics, and/or as
ant i hypertensive agents. Ligands for the 6 receptor

[ DaﬁFoTEEEJN:\ﬂE&T [ONossess i munonodul at ory
activities. The identification of at |east three

di f f @he prespatinventivn isditdctedid abeel cemptmissprocessS fantheif)
is now wel| established and all three are apparent _in
PERERICRARFE PSS PhETRGSP RFL FAPPPRITQRS FOMPYSIIE RS B9V ehany
cSRBELRS. TREAHA dsﬁfe%gﬁﬂnathaa v.088 M pARSEEYRY the
various ani mal nodel s en one or re of Phese
treatoegnt of pailhanxiztead faottionat gadtroMitestindlelisosdarept | ons,
currently avail able selective opioid 5 |ligands are

BACKAROUND OF THETINVENTION: abl e for
admnistration by systemc routes. One exanple of a

20 ngn- i di - St ! .

20 Mt5RER b BrA0RRl B 55 SNE RelBH Al el Bbosins
sudtedsapRulatdd§ an@ paia bystempp. Lighids 366hé 8 9@%pior nldnierbfore find

agoni st conpounds that have been identified in the
p@%ﬂ@@l USe S RBAIECSIGEpANl/ofjas ABNRMCHERSEVS dgcntsakizands,fostheder

Yo | et i i c when

L e T T e T R Rt o

doc unithetiéshtifficatiorn2d atrbeayt thfee tdiffsrent@opalatiosd ofopigd wedstors (i,

shqw_ si gni fi cant conyul si effects when, adm nistered
St oy pigll cpjailished e @f Hisce & pemercg3n by %ﬁép%?lr?é‘get
p@ﬁpﬁlﬁ?ﬁ%ﬁ'f&@ §¥%§}H§ o@rh@&pﬂie%fé incIfdRMEMER - ARSI Has been

st a need I nproved 6-agonists. WO 2004/ 062562
oBPETY B0 09081 models when one or more of these receptors has been

activated.

With few exceptions, currently available selective opioid 6 ligands are peptidic
in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic §-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many 6 agonist compounds that’have been identified in the prior art have
many disadvantages in that they suffer from poor pharmacokinetics and are not
analgesic when administered by systemic routes. Also, it has been documented that
many of these § agonist compounds show significant convulsive effects when
administered systemically.

U.S. Patent No. 6,187,792 to Delorme et al. describes some d-agonists.

However, there is still a need for improved 8-agonists.
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2 DESCRI PTI ON OF THE | NVENTI ON Unl ess specifi ed
otherwise within this specification, the nonenclature
w@e®d/ 062562 t hi s specification generally foll owsP€T16B2004/000099
exanpl es and rules stated in Nonmenclature of O ganic
Chem stry, Sections A, B, C, D, E F, and H, Perganon
Press, Oxford, 1979, 5 whicl2 is incorporated by
references herein for its exenplary chem cal structure
nanmes and rules on nami ng chem cal structures.
0, | .Eﬁggygﬁggigﬂg may be generated
SPAZTAS ME 2L ' ACD/ Chentket ch,
Version 5. 09/ Septerrber 2001, Advanced Chem str .
Dev elpjssespecifiedotherwise o‘nﬂtm thizspseidications thearome e ugpd in

thésr %ﬁlfﬁg‘%rﬁ%ene?gl% lé)xgse 1]'%1 ﬁﬁ%l%s r{rciertullég slia{]&{ @rﬁorﬁé?wﬁz@z)'re of

OrbundE enankey Seaek &l BIE MIE, & and S PEigimon PpesefOxford, 1979,

refers to any structure co ri.sing only carbon and
Wllilydilrl@ insarneraad by pelergnces hereihion it eyerplatchepigalstructure names

I

(:2 Xlgess %ai{a?r? H% cf?e%l%glfstru?ﬁlreg e 1%?915}2%3 fa%r{éﬁ)ggtcg{rngeﬁn@%ay be

gélﬁgzﬁbd uﬁftl)g ﬁ@ﬁ&%ﬁicﬁ@l&hﬁﬁg p{olgraljn eAﬁDﬁElwﬂl&:l tdhy ¥ersion 15
rocarbon e term”a al one o
s Qhepienier GO, Marerl&@m%rshlaﬁ@%mmt gy Tgiogie, Ggpada
@hak € [

TR B Tt o8 b O L QSIS B o6 THEls 30 Y Bk having
nl &l kkydrborgatomsal i ncl udes bot h saturated al kyl and

unsat ur at ed_al k term"a

or aﬁ’g G QIY&}FC‘VCarb&P. Rseﬁrae‘?q?rcg &8 Sﬂfﬁ}a(?ré’ﬁ?# X, §%Fr§|t& ALY
seﬁct&re%ﬁﬁ% g%ryﬂcdmir Qﬁq{}ﬂ%geﬁ%ﬁﬁn‘iﬁhﬁtoqmboﬂ Aigmd. to

about 12 car atons, which serves to |links two
st r udhatem ‘fhygmohﬂqon radiealt er thydzdcrehy) used gloge ot anesugfix or

refe 1o &.nonov aI
ot rerris e B ik pop Bl B RTEOR Faftk po o epldim o
?aacaabgon carbon 25 doubl e bond and conprising at
east up to about 12 carbon atons. The term
" al kyfrhyrterrru edlgyl2 I‘lﬁﬁﬁleal‘me s ggpHIOTaRetst, gefess to F’%ﬁn@?’%lel@to
ﬁ' f”ﬁg %r?/ba anched Cﬁél{l %br 511 dem {E%%p%ﬁ@jl aya%Bth
8ast "One Car bon=car on ond

afditk. COflpsd cﬁhﬁgllﬁlspbﬁﬁsd "Rk geﬁelabmumdés’Zbcﬁhsdﬁm‘atmita]ﬂnsﬂ and

WD 2004/ 062562 PCT/ GBZOO4/ 000099 3
unsaturated alkyl.

The term “alkylene” used alone or as suffix or prefix, refers to divalent
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon
atoms, which serves to links two structures together.

The term “alkenyl” used alone or as suffix er prefix, refers to a monovalent
straight or branched chain hydrocarbon radical having at least one carbon-carbon
double bond and comprising at least 2 up to about 12 carbon atoms.

The term “alkynyl” used alone or as suffix or prefix, refers to a monovalent
straight or branched chain hydrocarbon radical having at least one carbon-carbon

triple bond and comprising at least 2 up to about 12 carbon atoms.
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The term "cycl oal kyl ," used al one or as suffix or
prefix, refers to a nonoval ent ring-containing

whyanoeasbhon radi cal conprising at | east 3 up POI/GBRME/000099
12 carbon atons. The term "cycl oal kenyl " used al one
or as suffix or prefix, refers to a 5 nonoval ent
ri ng-containi ng hydrocarbon ¥ adi cal having at | east
one carbon-carbon double bond and conprising at | east
3 up to about 12 carbon atons. The term "cycl oal kynyl"

usedra %ﬁr?l ‘??cnlgﬁkglu‘c fdedf afne BE gsr: Lffix Bﬁgl%fﬁafe?erl?to a

rmnova%e cont al ni ng hydrocar boh radi cal having
mdhot@as ringrentiihghydacdrbon ratlidapéenrisig aiehstdopto ghaug 12
about 7 up to about 12 carbon atonms. 10 The term

carhpwy ptom§sed al one or as suffix or prefix, refers to a

monoyal gk, “cpmgm&%g’b QEkdrASHeCR las Bk pRIFR, Riferd®s &
pol yunsaturated carbon rings having aromafic
noiavaeiteing-doatajning Apdroc@boletadial haveng &lleast pumerbamehrbon

i S] 5 1 I. 14 . The t
AoB bt curist i 1R 30 ERpE o AR omE F o or o to
a di v@behty “c}«glg'ﬁ%’(gié)ge AERONorkAH 8 3h ik iphei:Q Refeto AT €

pol yunsaturated on rings having aromatic
nuinavaenteing-¢aatagning hydroc@boe rasiical havedg af least pamearbeiheprbon

C rising 5 up.to,abpout 14 ¢ on, ato whi ch
%@%8@3?@?%@H{W0 ffﬂ%{%??bé’é‘?%&% et "The term

" het gneeyh ‘QAryluesst b6 Bsuffi 6 preff, refeito pmedriovalent
refers to a ring- containing structure or nolecule

hiydspcaon rrsliasl haropg ongiPt MOk ROYUNFEEEesfadips ringg having

i nd d I lect :
R S e R S G e R T
1akaonfbned. ons in the ring(s). Heterocycle may be

saturated or unsaturated, containing_one or nore

doubl el sryIanel et lose PE pesuial OLRiRfis: iefebios diy g
L i s T e
agensicadhlasactef(el. , t4n Ha2 dtleedized wlpctronsy sndtmmmisingS ap tmabout

5 therebet ween. Heterqcycl e may have aromatic
1?9&?@8@@*“%%% t‘hg FfootiatiuEes g et er . The
t er myael &l aahdtydycldragey Ql'oﬁ@@rf 2 ﬁgﬁﬁoﬁwehkz&eﬁ&s t0 a ring-

prefix, refers to a radlpa ormed as a resu
coefairang sigictire oomotmonke heaingemne at morofmuliivakenkhdterpptomsone

1§%§ﬁ%§§g%§%§é&%’t@§% Oé/ealg %t@ gga {Jé{? o tll\llb n%g asprgcu?r'e a\ll‘l\Q including
at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be saturated or
unsaturated, containing one or more double bonds, and heterocycle may contain more
than one ring. When a heterocycle contains more than one ring, the rings may be
fused or unfused. Fused rings generally refer to at least two rings share two atoms
therebetween. Heterocycle may have aromatic character or may not have aromatic
character.

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical
formed as a result of replacing one or more carbon atom of an alkyl with one or more

heteroatoms selected from N, O and S.
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The term "heteroaromatic" used alone or as a suffix or
prefix, refers to a ring- containing structure or

worioeoedse2 havi ng one or nore nul tival ent het er BEt/GB8(04/000099

i ndependently selected fromN, 0 and S, as a part of
the ring structure and including at least 3 and up to
about 20 atons in the ring(%h), wherein the
ring-containing 5 structure or nol ecul e has an
aromatic character (e.g., 4n + 2 del ocali zed

el ecﬁ“ﬁg{éﬁ%"'hetz%%{og?{;fa: ugkﬁite at%l%c&%ls ia%u%@%%ﬁjréﬁx, refers to a ring-

"het erocyclic no erocyclic,
coighidp etucth orussideidd hangngonas morsuiinfltixalent hpteedatoms,

sl el i o R RS o
at'r'lg § 8LRG M{_Sl ('56/ hpout 86 dtoMsan %hé’ﬁn@%, held th¥ rinb-Bhfldixe

efers a nonoval ent radical “derived froma
stnetee oc yoleulzyhas emexdnmegicaharabigd (agyedn + Baleloicalized eléThrens).
term_ ' heterpcycl yl ene" used al one. or as .,a. suyffix.or,
pr ef LR° 1S E‘F rqogelic Sl feror e daM e yer i 6%8*013}(%1;?1 E
“ﬁmbﬁérééﬁwcds%d BMnk 8FRYA ETik 6P Ffé‘ﬁ@i{ RESNH 4 PAIAT 88M0ed from a

Ich serves to links two structures together. The

heteronycly by eemeing vnaugirors hydeogens therefroguf fi x or prefi x,

refe 0 a, 15 heterocyc] yl havi ng.aromat.i ¢

ey de e habrogi e Blobk of BAREoR P EBE e o
%o val&it frhdiXal @eriPécefroni a He@ir6dyR1d 1y @moRRig®ne Gyetogkn tHeddfrom.
does not have aromatic character. The term

"het éhotary ‘Basrocyelylpngl verd ademeps ag a syt of paeiizg refeysito a

. ™ . .
SE LB AR UKL IE LD R SR e o,
whiichrserves taBnlka tsafstiuxtuess tpgeetiorx, refers to a

het erocycl yl ene that does not have_ aromati c character.

The (8¢ RS belerRare taef AloReer ags syfiss orpreler.dplersty ag
hgtgfb%lpﬁym%eg RO dialer. CONtAi NS six ring atoms. The
ter “f1ve- n% '

ered” used as prefix refers to a group
havi Afe ermi ‘hgtetrdrylcoalkyl asrd alons of asvesuffingr ptefixprefeds to a

five- ered ri heteroaryl is a heteroaryl with a
h?ﬁ*%W@Yﬂg hAes pat B4V gromats i@ ein 1, 2 or 3 ring

at OMg 3 f&m “WRREPACHI dbed GloRE bk Stk B pleridNidfe?s to a

Exenpl ary five-nenbered ring heteroaryls are thienyl,
hétgrogly¢lylepe hating arommtid shatagter. t hi azol yl, oxazol yl,

%r gég%}%%ﬁ%%%&%%%&ﬁ %%é%écgjleyolg as %’sgffg’(_otrrpireaf%x? lré/fjefs toa

heterocyclylene that does not have aromatic character.

The term "six-membered" used as prefix refers to a group having a ring that
contains six ring atoms.

The term "five-membered" used as prefix refers to a group having a ring that
contains five ring atoms.

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
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tetrazolyl, 1,2,3-thiadiazolyl, 1,2, 3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyl,

wa@4aessndi azolyl, 1,3,4-triazolyl, PCT/GB2004/000099

1,3,4-thiadiazolyl, and 1,3, 4- oxadiazolyl. A

si x-nmenbered ring heteroaryl is a heteroaryl with a
ring having six ring atons g$herein 1, 2 or 3 ring
atons are independently selected fromN, 0 and S. 5
Exenpl ary si x-nmenbered ring heteroaryls are pyridyl,

AR il ”Lyi -tﬂ%ﬁ' Eltklg{, 'fgi 3-oxddi 1A% Syil W %Tﬂﬁ%g‘iﬂ | 2 -ﬁ]?%iliagolyl,
152, 4mhd1amly1[m,l3§;btﬂa2019r 1,34-Chidia il &dn,9BEoRIdidFBIE.
hydr ogens are riplaced with one or nore

C1- 17h§arBEEPEEhTIgE Beisandis dhelewariuid airghaying six ring
R RGN, 2 O Mgl e R G ol 0 REOTRNSY

fromN
grou [fs(empdmy mxnnmgb anériap tharcarﬁehmrm@ﬂmprﬂaﬁﬁ’ﬂyU PSrimidinyl,
- CF3,

heteroc cl , -OR -4, -Br, -1
y@az@} - NH2, -SH -NHR -NR2 - SR, -SCBH
- 502 ﬁ“he“séﬁr@hﬁstt 1ePhiscila G
CNRO(ZO R oxo (28, " ne TERR ﬁ%ﬁ’ 2 M%ole%‘ﬂe or
%@méf%mwm)momdmganwe Ineleéd N\atha)ne or more
C¥édr acar byl . exa subst i tut ed phenyl

Atbo gror ’r?fp%’&% fior n‘g%qnblg #l.grQips containing one or'more
hﬁﬁtdh@@ﬁi@m&%d froffi N, @, & ey IBr, P@h&‘ pp IE%@%hlarﬂcl‘fenalcal groups

wherein the nitro, pyrldyl, met hoxy,

CaWwaﬁmgnm@etemtcm@nah@e Setetaitlpl, ANELOGR, -G -Bhel, -F,

BPEY- it Hrt eNf, Substhiuter, Meddn e ko
czmeomr -A0§+0) OR/EY=0)NR S ENRCE-O TR, @B §=0 ?flﬁ—ﬁr& thlo (=S),
cond structure, 20 nol ecul e or lYgrou

aP‘g STHImIng {=N-OR )a Wihatgibeash SR i €1 Mdrog@hsd cRor tekmn}bla,r st
st%s'hﬂﬁ&d" le:ﬁ? b o %tr Hﬂé m}llﬁehegglo e :WP enyl

nanmed cal ” groups.

ch]ubsﬂuenjdt aﬂniophamyl rete wleéranshé [itid] pyridynensthoxyl BRlobE LAY
tlonaII stltuted refers to both groups,

aE’E‘f%%fPHP Plackgpy syjfable hydsesearoa thepaanyt tingd and
thosgpt l?éﬁn ‘%ﬁﬁstﬁ&%d’sﬁ@atab b 'éﬁﬁ‘gﬁ ofzclE}‘r'g{esItl%Eﬁ?é/ ?Ao‘?ecu&e oF group,

i ncl udes, for exanple, nonocyclic eterocyd
f@gwwedatm qQriccir meore nmnemfe;hemhnail ganps refaeto slbdtend Saet@ee,
ane rroI|d| ne, I|ne i m dazol i di ne,

mpo>1/?c L Tleor, %? th%h,]ﬁ fapqu]l{pé}lf BRiRg gppeor gerethyreageans of the first

Zucdnid]
s Bachud lhlg)gleia&@lg:d)g gfbluplgmlgi th% oY gF Hlfoi'lsé @#ﬁ%&%@%gg El%é\ﬁg af?c)r

bﬂ%@:@z‘fﬂh@nylrﬁﬁbqjﬁ@ibd hy ,n1ttd’1’| rofwmtphmimphenylpy ran,
t hi og‘l{%%moéy I(lﬁllp{ g%%ﬁ%te@'nl‘ggg@t becEIIrl gp ar og%rg%rnes or
nﬁﬂe‘m&&@ ¢hat WE ABEH(LRE 3RS oSSR ARALARARAR.

Heterocycle includes, for example, monocyclic heterocycles such as:
aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine,
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxa:ne,A
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6 honopi peridine, 2,3,4,7-tetrahydro-| H azepine
honopi perazi ne, 1, 3-di oxepane, 4, 7-
walrdwygaiease, 3- di oxepi n, and hexanet hyl ene oxi dePCT/GB2004/000099
addi tion, heterocycle includes aromatic heterocycl es,
for exanple, pyridine, pyrazine, pyrimdine,
pyri dazi ne, thiophene, furarg furazan, pyrrole,
i m dazol e, 5 thiazole, oxazole, pyrazole, isothiazole,
isoxazole 1,2,3-triazole, tetrazole 1,2, 3-

thladl adi ole

qmgpu@e@ ICRE RN L M L
ot BmléEBpﬁ% %@he)@ﬂfétﬂylé’neﬂoxlwadl azol e.
Addi ti’onal Iy, het erocycl’e enconpass pol ycyclic

het elmadditiers hefemcye];@amju@es arqupits] heterpeiigtsisi fois example, pyridine,

i soi ndoline, quinoline tra

ey EEe, Mot e R Pal PomAP b b AHRE oy, imidacole
tHiaZbld) @Rzl @y?d%oleCﬁldﬂi&?dzbm isSkdnst, Q@CRITTRIZDR, tetrazole, 1,2,3-
benzof ur an, dlhydrobenzofuran I.sobenzof ur an,

S s . bioraliainlo bt ARG Ly adile, 1 2.4-oxadlizole, 1,34-
oxat i zi ne, isoindole,
t‘%?%z g?,ézf‘{ﬂdhwztom ﬁﬂ%? qﬁquadl%% napht hyri di ne,
qui nQ&tﬁlﬁtid’iﬁlly,qiﬂtd’wd}@ld dneompass polyegsliqiieeroclyabes, for example,
phenant hridi ne, .. peri.m di ne, henant&rol | ne,
andolige, 1pteAYinG auipolge. [sHaRyitagiRine 1s9quigoline,
t%@a%?{iﬁ?gggé@éﬁn%gﬁ; 4 58199%}}? @Gmgg’ﬁ@ ZHREQoBmarin, benzofuran,

azol e enZtri‘azol e,
2t hiihydrobbnaodyrac,dsdiennd ferancermbng ehroawm; dodﬁpman, xanthene,

A R e e DL R e
ﬂfagmhyﬂﬁﬁe R&}e HFRUGAL, ﬁuﬁﬁ&&{rﬁcéﬁﬁﬁﬁﬁe\’\g@ﬁ&ﬁ@ pHeBartthiidine, .

S1 0N en tV\D or nore rings i ncl'udes nore
pehand1mqahbmmﬂhmhmrmhemazlmopltﬁnpthmg@naapherma@n@,Ha% t wo

R ey e B RighiR ey R fiRcll, B
HhAAARI 16 WRloRbrdhide 1daPbRNEarBs1fhe, acridine, pyrolizidine, and
7- oxab|cyclo[2 2. 1]heptane Fbterocycly i ncl udes, for

qaedigidine. monocycl i ¢ heterocyclyl's, such as:
azir II%'aH 1|t1bn & Jthe%% ycxyl]ﬁchlllétérgp%:les r@%&’fﬂeggﬂé@@ th)él%tc%lgl :

t hi et/anyl,” pyr r ol pyr ro

mémd’e%mﬂyo@'bﬁb/heteﬂ@yijcﬂé’s}krhéiblﬂyhe riny figioml bebyden two or more rings
di oxol anyl, sul fol anyl, 2,3-di hydrofuranyl

inclgdefi mgre tham euedipnd CP@FW@H? QP@;}H}%&W mofr%ﬂ@ﬁﬁ\é{ﬁﬂoms
dgpgg&rdafzéit{n&@ fm%sﬁ f%%njfblléﬁcﬁf ﬁélﬁllﬂg ed ¥ e &h/@?ég 1nrt):§/urdgn ujnuclidine,

dﬂmiabmyclamzﬁ l]h%p&ne dnmywxaimyymmz, l]hqitmwhyd ropyr anyl

d| ox %}%slr%%ﬁ q, gqrﬁg;pmpieor)l(lgrqgcychc hg’te%lc?/éaﬂ such as:

z%ir?déﬂyﬁmh ryffﬂy%gyﬂ ei‘zLeﬁ&ﬁE?I BYétany qmwwﬁbnalhyl $y3olinyl,

I'oXxepany dro” 1, 3-di oxepi nyl',
imadenotidimyl, @mzokdldyll, pyrazohnyl dloxolanyl sulfolanyl 2 3 dlhydrofuranyl

2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro—

pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-1 H-azepinyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and hexamethylene oxidyl.
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WD 2004/ 062562 PCT/ GB2004/ 000099 7 In addition,
het erocyclyl includes aromatic heterocyclyls or

whedoeneasy | , for exanple, pyridinyl, pyrazi nyPCT/GB2004/000099

pyri mdinyl, pyridazinyl, thienyl, furyl, furazanyl,
pyrrolyl, imdazolyl, thiazolyl, oxazolyl, pyrazolyl,
i sot hiazolyl, isoxazolyl, 1,2, 3- triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4 5 thiadiazolyl,

1 5, P CRRARERbopvehindthdds SERAE heisrogyepys or heteroarl, for
eXadipld, oadinyl, phetzinyd ytilydingDppidais shieayly fix gl fifazanyl,
het?ro%%é]¥ls g$nclud|ng both aromatic or
MErPIYy Bhgegadyl, thiszelyd,oxaplsl, Pyrsaelyl isothiprndyl; isgxazolyl, 1,2,3-
A . i § ’ t i :
AT RUPRI) L LI, Lo 3 PAKIROR L AR, 1.2.4-
thdieadiybXst§Hoxadiezatpls 1 8yd-triaddlily d3ob-thindsdony] and 1,3,4
henzofuranyl, 2,3- dihydrobenzofuranyl,

8 é?]li'{)f uranyl, chronenyl, chromanyl, isochromanyl,

th ) g , . Lo _

o naH Ll RSPk OH LA eing
bl Bomptic @ ngt-araguetied et ¢xaytiple, indoiyd zindolitl, isoindolinyl,

I [ i nyl t eri di.nyl henant hri di.nyl , per.im di nyl,
R R A I
Heneswaiy]) )ébumﬂml%rl,bcﬁﬁ?drémn%d, ’beﬁ’ﬂf&@fxﬁ}, Q,IBDGnyI :

henzoxazol yl, benzthi azol enzi m dazol yl ,

yirebenaoranyl, imhe@;@fmanylz lylirrpnmylpdzgwpyL seclroamyl) ,
A herg BHGRL ABUBM. RO B b Bldpobl gurns,
phitteaezinyhetaphthgyidingl, quinoghliesqupelzyExa) disnd1Ble ﬁ)@&ﬁﬁ’ﬁ%}os

erein the ring, fusion between two or more rings
ROsR nylp PRI LAt sEkelingnpRamazioyhphenothiagayland

ﬂﬁ@ﬁ&(atzﬁ‘@g 12%%&5&%2&&%0&19 pﬁgﬁﬁqﬁ%n%%}ngpgrﬁ,ﬁvn}%{zt‘ﬁfazgﬂl,

such brrdg eterocycl es Inc u
thzipadizolyd) wn2tridzdlyh dbydnthiayidcarbazolyl, carbolinyl, acridinyl,

7- i | o[ 2. 2, 1].heptyl . The t "al koxy' d
rdreliratont Saf e br  pr ef [, refers to radical's of

t he ; A ' B fr

o hydraamiph 1 tleeb oot Bolkibe S8 8t
m@tg‘ﬁﬂﬁw,lycﬁmlﬁqﬁsmpydﬁs Mmefdilsﬁmmlgcﬁisiﬁn betmm?/ Itwc|> or more rings
.1 - t oxy, 4 sobutoxy, cyclopr met hoxy, .a OoXy,
S el L PATEA T L e
cdh@ih 18bofbrifgsS lﬁy{aiﬁpll\léé%fﬁﬁﬁ Britiged ﬁERt%goEa/H%s ingfagb GattrticRdinyl,

t he general formula , wherein
dizrgbiszeio?. 1 Jneptol;and depxabicyeio |21t hgptyl.or a hydr ocar bon

radi ¢g|.. « »
ad “Ble term alkoxy” used alone or as a suffix or prefix, refers to radicals of the

general formula —O-R, wherein R is selected from a hydrocarbon radical. Exemplary
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cyclopropylmethoxy, allyloxy, and propargyloxy.

The term “amine” or “amino” used alone or as a suffix or prefix, réfers to
radicals of the general formula -NRR’, wherein R and R’ are independently selected

from hydrogen or a hydrocarbon radical.



WD 2004/ 062562 PCT/ GB2004/ 000099 8 "Acyl" used al one,

as a prefix or suffix, neans -C(=0 -R, wherein Ris an
wW@piosoeeabl y substituted hydrocarbyl, hydrogen, PERGBR003/000099

al koxy. Acyl groups include, for exanple, acetyl,

propi onyl, benzoyl, phenyl acetyl, carboethoxy, and

di net hyl car banoyl . 5 Hal ogengi ncl udes fl uori ne,

chl orine, brom ne and iodine. "Hal ogenated," used as a

prefix of a group, means one or nore hydrogens on the

or oL AR SEASRSE ML 08 ST PSR, i B R
¢p‘tmeldy subistifited }ﬁﬁmaﬂ)y[ INyErdEeR, Lhifls 8P Slkbhe Abﬁsgtrodﬁs Reklude,

O and t he second ring share at |east two
e asetyl, Promionylbengeyliehenyl asetyl,) qarhqeﬂw@xy, and| ess

nﬁﬁ@leled nmeans covalently |inked or
bong{gy Pr ded herein is a conpound of fornmula I, a
5  phar ndalegdn icelutlss fhorie! dbdne, bansiat tnd PETROT

di ast, oners thereof, enantloners t hereof, and
mi xt urBOgeRAFdo fisest as2 el of 2 grpup, meaps ore N5 moRA Bydrpgdms on
the g8 i€ PIARAd bvithD8L BEhBTh M0~ 10ary! and
C2-6het eroaryl, wherelin sai “loaryl and 20
C2- GHEHEKméﬂyhmamemDptMEmahhyesubst|tuted mnth one or

n})r e_ 7 Ol{ps sel ecé%j tf{l e@( M@hd_,fecomng grgpp mqqpﬁhe ‘first ring
10 anN'ﬁZe sec&'f@l r1n%\l SHaBdat leaﬁpgwr/?) atoms TedrEbetw&d) - OH - C(=0 OR,

O)Lnk" "link dg " "
1 inked," or hnkmg, unless otherwise specified, means covalently
linked or bonded.

Provided herein is a compound of formula I, a pharmaceutically acceptable

15  salt thereof, diastereomers thereof, enantiomers thereof, and mixtures thereof:

wherein
R! is selected from Ce-10aryl and Cy.gheteroaryl, wherein said Ce-10aryl and
20 Cygheteroaryl are optionally substituted with one or more groups selected from -R,
-NO, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, —NHR, -NR3, -SR
-SO3H, -SO;R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydro gen or Cygalkyl; and

2>
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NRC(=0) - OR, wherein R is, independently, a hydrogen or
Cl_6al kyl ; and WD 2004/ 062562 PCT/ GB2004/ 000099 9 R2,

wRo4meesend R5 are, independently, selected frper/GB2004/000099

hydr ogen, Cl-6al kyl, and C3-6cycl oal kyl, wherein said
Cl- 6al kyl and C3-6cycl oal kyl are optionally
substituted wth one or nore groups selected from-R,
- NO2, O? -d, -Br, -1, -F, -CFR3, -C(=OR -C(=0 CH,
- NH2, -NHR -NR2, -SR, -S@BH, -SXZR -S(=OR

)
) NRC(Rﬁﬁﬁ an %%?Enﬁp%d'en)dyhsgéeﬁge %@ogerhghﬁ%lgg]ﬂ and
Oxsclofikylk wherelmsahe, . @mt;@dnmepgcyctoaﬁcyc%%usﬁaily%bgt%ted

vp)resent i nvention are those of fornmul wher ei n

]§h g%q YIrES Fopmspleeisg Iffompﬁal Hﬁza -QRai- thBf -5 uFyHCFs, -C( O)R,

|
O s 1 SRR PRR SO SOLRIRAQIR 26N, 0, -
@(E@é()iRl; t(ﬁ(e@)mtz hlxmcq @)Rmrdemep)s el vagdreid K isom

t 1- 6al kyl - N@ CF3 Cl 6

i ?PSW%FIXI%‘FEY%O ‘?qn% 1c§a%B! " yand i 0do; and
R4 \ ! |
el ,%?g@i?%?‘gé é/e%c’tn%u%romth o Blesdt i ‘éﬁgﬁgﬁ% fhpse of
farmoulel.- \lﬁh@wllndhllk ylectevhizomiphesyi piyrﬁlyl thigallk fdrylﬁt ﬁlﬂldazolyl

i_on stituted with one or
R Pyl Guir@if AR TSt gt & ipmseni o
sGBstivated With onblER mo‘rgﬁ%u Hel&ord ﬂf@ﬁ‘lﬁjl 6&1@%10 h%0 géﬂa%'éﬁr@ltfag(gl -

bronb, and iodo. In another enbo
sztﬁﬁs,ﬁn{e@&ﬁwﬁw Qim]@mﬂlmro,dnembhamleodcb for mul a I

wher gj2n ssel e rid

fur qui R]a zolaref m eBW({EBﬁ ﬂ%f ?rﬂf)% éth thﬁ?éﬁg

RL iR Qpbelémai frymshyﬁﬁigleh L@lesﬁlléﬂl’l tad @Q%cﬁ[oaﬂ%ﬂ ewIQerrélH@%d Ci.
2 sel ect ed from C1-6al k hal ogenat ed

d.(Grgyclealkyl a5 meﬁ;@laﬁz ﬁmtzstltuted Vithono pr linpm’grpummdlected

fi"g? %'enal g ila i, BIZBRLAER e el il From,

ahdiiddoer enbodi nent, the corrpounds of the present
i nvention are those of 25 formula I, wherein RL is
sel edP apethembadaRet, the gempgyndsiof theryesent ipwention are those of

fbﬂlﬂﬁ’r Wikrein FOYE §egéc¥e%<d’ ﬁr&ﬂgh%&h AU, Bty PR IR h 1y

pyrrolyl and thiazolyl, wherein R is optionally substituted with one or more groups
selected from Cy_galkyl, halogenated C;.salkyl, -NO,, -CF 3, Ci.6 alkoxy, chloro,
fluoro, bromo, and iodo;

R% R?, and R* are, independently, Cy.3alkyl or halogenated C;_salkyl; and

R’is hydrogen.

In a further embodiment, the compounds of the present invention are those of
formula I, wherein R' is selected from phenyl, pyridyl, thienyl, furyl, imidazolyl,
pyrrolyl, and thiazolyl;

R? and R® are ethyl;

R* is C;alkyl; and

R’ is hydrogen.
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R5 is hydrogen. WD 2004/ 062562 PCT/ GB2004/ 000099 10
It will be understood that when conpounds of the
wW@e@gme6a561 nventi on contain one or nore chiral PCEGB2I03/000099

t he compounds of the invention may exist in, and be

i sol ated as, enantioneric or diastereoneric forns, or

as a racemc mxture. The ppesent invention includes

any possi bl e enantioners, diastereoners, racemates or

5 m xtures thereof, of a conpound of Fornmula I. The

,ogt,le tVYlhﬁ) ﬁxﬁécler\%og ?lgggzrhg% cglflg?ur@% gﬁg}%gges%{)t i&xﬁ?er}tioIn contain
ﬂg&%%ﬁ@%hfers SRAMHouads Sfth@idvesesthingy ehi¥t in, and be

syn esi s fron1opt|cally active starting naterlals or
isblatedeasyenaptiomerie gindinsierieemprie Bamerotas @ TpeesEe auriage. T

des tibed the after )
e B R S R ey 55’?%‘54“ a

s tl@&ecﬁe@f@édmﬁcﬁqhd log BoBila 1.f Dhe elxtﬁﬁfﬂy (actEfeafbdnsZof the
i somers of al kenes. The present |nvent| on. in

cqnpOlg@mféhﬁ' inFentiongnaehe RFEPHCS M SHPIG DY EEHALA Oflla’fogftaphlc

It t
stiop el 2atShuahl sYHERSHOR{tn BALILAERE B3R YT OBy
adymrhétridislhthedisbaseé ol rcbeprescdacts idesdribed theacafiec onpounds

of the present i nventl ma 15 exi st | |
For ' St pyempitegued B3t b ogmudt ohibe FeFR vehfion may
e¥ist 4s F%Ufnteﬁ%al F efén ?re§%1@gl (7 1BRehY (ﬁ%ﬂ@heé nﬂ?éBrb&ﬁt

encorfpasses a suc orns of the conpounds
irofentibreirictudes higy geomﬁtmdmil rsoniaeoﬁa:cmapmmdtdﬁ Foimuleht i[towll
are $I so.salt oun,

G Pnger g e e TS SEal Py oD eny oI s BT ofthe

o5 WS urf tobh€lalr esent 20 invention nay be obtai ned
using standard procedures well known in the art, for

exanpt wilbalse baendersjocal fb@ﬁdeﬁemmmwumfdh@m iy enties may

e@g.gnp logva?eﬁe:? (Sz%axgﬁ@]t]}ygragné as WF% %%P]%S%?V&?&Cﬁf%ﬂgs I{ Wit further be

uBB¥SioBl gt BR PriscAEHmOBtRIA chcordpiseds all duchBYlvaled forki® of the
possible to make a corresponding alkali netal (such as

comgpurds offleg swblarh or lithium) or an alkaline earth
met alWﬁ%ﬁ'l%F ?%089 of ﬁle%\%mloﬁ glle alé?)ysakcg Sﬁhe %gm?ouxfdi of the

conpou present 1T nvention havi ng

fagindh €. Geadrelly, phtitihcasticallgacdepipld witaot cbmpsomdpbﬁiﬂm lpresent
wi th one equival ent . of an al kali_ netal_ or al kaline

ig¥gORR MfRbAI0 FyeRdoisingestandargd negsqdyees vedlimone ipgae art, for
S Bl AR o Pl oo, ARG vio.
soitable ﬁhdf ok Exaseysle I Cl or acetlc ac1d to afford a physiologically acceptable
anion. It may also be possible to make a corresponding alkali metal (such as sodium,
potassium, or lithium) or an alkaline earth metal (such as a calcium) salt by treating a
compound of the present invention having a suitably acidic proton, such as a
carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic

organic amine (such as choline or meglumine) in an aqueous medium, followed by

conventional purification techniques.
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conventional purification techniques. W 2004/ 062562

PCT/ GB2004/ 000099 11 In one enbodi nent, the conpound
w@boooeaset a | above nay be converted to a PCT/GB2004/000099

pharmaceutically acceptable salt or sol vate thereof,

particularly, an acid addition salt such as a

hydr ochl ori de, hydr obrom de,jjphosphat e, acetat e,

fumarate, naleate, tartrate, citrate,

met hanesul phonat e or p- toluenesulphonate 5 The novel

conp unds of esent e S

Cher dhgpe wepdment [ SPort ST bbatedrbot Soitbe bihvepisd i =
pRARBICEIRARyY S6teBtaBR 0P Bb16ath RidicoMeiaNal)iad apidi dddition salt
acute pai n; cancer pain, pain caused by rheumatoijd

saott 4sra hydsqchﬂnrgieahmobrvms@e phosppaienecelis funpprate, malgate,

oul d._howev be .inter hausti ve.
oIS, B eeRECInReHE P Sh gl
I MuneERditldbaipdundsiTesd grletent frventidilara utse:fummmﬁapy, espemally
di seases, such as arthritis, for skin grafts, %
forrthe gpatmnéo%woys peip gendioRsgiueh ps CRIERIS Patty REWRPFIRIG PAID,

ag%tg %?Pne gancélaé Sémfa&u? fﬁ%eu&%&@ﬁgﬁsﬁg%rhmk UHEH4Eal pain

kd) B 1is0 ﬂa@ﬂ&hm@feu hot b ifliegRrated as tianstivher e
degeneration or dysfunction oL%ﬁ' 0| d recr tors i

pr es &rrmpsundnpf the Fveptiomarepgei OTWPWHY for
Fb\fﬂn\{ﬁe tdﬂ%ea&& &l od SRLAR! HRALLY glrﬁge bieafl tMBEHARN S dimilar
e conpoun FeERe” i nvent i on in di agnostic

sh%ldflﬂl mqaﬂssfoa ndllageagnsegsea,pphpumllemgss doickseas aptwnmwmgents

ssi on tonopgraphy (PET). Conpounds of the invention
aé‘ An{iyuplAZenS; the treat ment of diarrhoea,
depr eSghMnd@BKiRixvealeh flchRemt ntdiddaSélstaics (eI R gsntedtion or
as post-traumatic stress 20 di sorders, ganl ¢ di sorder,
@eﬁmcadm Qﬁ(ﬁ)l@dxecwpwrﬁnsw@etror implitaied iHbwiperadigra. This may

BRSBTS P10 Pt AR R

£84R6sc tedhtlqRARAEm ML bfpliadass suoh bip&itron@hission tomography
di sorders, e.g. constipation, functional

@&V r oi ntestinal disorders such as Irritable Bowel

Syndrgne and ClL.] I i !
di sea %“18%‘81 ﬁgme 1rr1]getn§on | sor@lg‘rfdsrqh Eg%}ﬁ E&‘Hé&rhoea
depirddiivn, ARiGY ﬁmkﬁresm@tb@ pisofdestsucin ad pxbsltmnmguc stress

m ocardi al infarction, sp| nal injury and_ dy

dipryrens; Renic disprrier Bentpralived prly diiorddss sogiat Bmhla and obsessive
on r t

G303l WSS i iions mon

Bixasspd, eolytn dmigm’e‘dbml vafionpgastrdsinteftidah dlsmdzfs;mgocomtlpatlon

useful as an analg agent for us
functional gastropntes%nal 1sor ers Such as Imtaﬁ owe bylgdrome and Functional

Dyspepsia, Parkinson's disease and other motor disorders, traumatic brain injury,
stroke, cardioprotection following miocardial infarction, spinal injury and drug
addiction, including the treatment of alcohol, nicotine, opioid and other drug abuse
and for disorders of the sympathetic nervous system for example hyperteﬁsion.
Compounds of the invention are useful as an analgesic agent for use during
general anaesthesia and monitored anaesthesia care. Combinations of agents with

different properties are often used to achieve a balance of effects needed to maintain
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general anaesthesia and nonitored anaesthesia care.

Conbi nations of agents with 30 different properties
wae®@40625¢n used to achi eve a bal ance of effectBCTIe82®d/ 000099

to mai ntain WD 2004/ 062562 PCT/ GB2004/ 000099 12 the

anaesthetic state (e.g. amesia, anal gesia, nuscle

rel axation and sedation). Iipcluded in this

conmbi nation are inhal ed anaest hetics, hypnotics,

anxiolytics neur onuscul ar bl ockers and opi oi ds. Also

i thi f th
o paas T SRS eseBnet PHETTD PR siekiior e sl B, o
TR RN CSInmbifatRh A HRdica anRiRtheliey, hihidtics, ra@aiongits, of

any of the conditions discussed above. A further
naswauscub&bidwkensmvénpiom is a method for the treatnent

of a s uf fer

i s O TOSH SrEHobER B VR BPuse J1Enf BF e cp i Sunds
a&c@fﬂiﬁ’@f&h@@&ﬁfﬂh Dﬂodve fob thefraadmcaurt ofibawdjcainent for the

adm nistered to a patient in need of 10 such
treategnhedrany of m%conﬂﬁ@nﬁ Aipeeeh#Po¥Fovi des a conpound of

for

Lor v BB OPURRUE R enRRsska b funal i i

sifiietmaiyom by af fhecbhditiomsdisaksedtabeve mémesbly anm?knmvamnount of

provi des the use of a c und . of

asﬁ@pﬁﬁ@ewm@m 5%8%5%1% RN a‘%}?mé%?f%‘g? ali’ﬂ%‘éPE‘&fneed of

&% henfLlpbefore 15 defined in the manufacture of a
dtl carrent for use in therapy. In the context of the

pr es @htis, shemiventoat provides dreonyyumd of lﬁ@rrayhyl oaph:tnnaceutlcally
i nc

" l.
aparaiab ot e Sp SEe Rt e s RS oty e o o bbby .-
and T hehapeytices kﬁéfpm&lﬂ@mkzémhﬁl OViELDE uaE 0L Siniishid of

The term "therapy the context of the present
formwaai,ioor phemidventicaty @nm@béfssait@r 30lvaigriherpefi ey hegginbefore

h
df’ﬁ@%ﬁ%lt%‘%mam ?f(ltufqocbfaﬁrgg(ﬂ‘é ?orglsstrl%%gg ? |eﬂtg di sease

st at gy {IRCISRxObS B HRRES: spedifidatioB Mk térity"thanshi talnincludes
This definition also enconpasses prophyl acti

"prophzleiis’s upless thetsveniricsticardipations f¢ thg coremdi ?‘6 HEMand
" ?a: S anﬁhﬂ{e?a&)\éuﬂ@ Ty B Be 9611?8{69 %&T%ﬂ%@ FRIRAHNAS

e present Irnventron are use

"GRepRs alithyn fherconidlt éfitke plRssnd pwenfio ﬁmheumcpmpasses to
condi tions_including but not Ilmtedto acut e

aéﬁmﬁﬁeearp@ﬁfthﬁ émoléﬁ%ﬂ i conparRd obbgPEsETAYeIHERLO S%Pﬁate
e‘f‘tﬂgtcaeé]re%@c 8531&@21@6' &t BRERronicN ot RechinglBRABBY. This

ani mal ‘such as a unan t he conpound
definition also encompasses prophylactic therapies for prevention of recurring

conditions and continued therapy for chronic disorders.

The compounds of the present invention are useful in therapy, especially for
the therapy of various pain conditions including, but not limited to: acute pain,
chronic pain, neuropathic pain, acute pain, back pain, cancer pain, and visceral pain.

In use for therapy in a warm-blooded animal such as a human, the compound
of the invention may be administered in the form of a conventional pharmaceutical

composition by any route including orally, intramuscularly, subcutaneously, topically,
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of the invention may be adm nistered in the formof a
conventi onal pharmaceutical conposition by any route

wo pkiaedsey oral ly, intramuscul arly, subcut aneoR&T/¢B2004/000099
topically, WO 2004/062562 PCT/ GB2004/ 000099 13
intranasally, intraperitoneally, intrathoracially,
i ntravenously, epidurally, 13ntrathecally,
i ntracerebroventricularly and by injection into the
joints. I'n one enbodi ment of the invention, the route

. of adpi '
T S e
irtfatiRdily) it ateb@ventiioglad e ued by injeftioh lmﬁo thk joiAs e, ag e

and wei ght of the patient and other f%ﬁnors nor mal %g
cons etceamdimp of giq igkentiog. RYLYLE PAF MIRHERUOD may orally,
nﬁxre]atvgﬁdﬁ's &Qnﬁ'eﬂ'&ugcﬂ jvi dual reginen and dosage |evel at
e appropriate for a particular patient. For
prepahe ﬂgsasgb avilrdeganidionahe mmmqusadtnmlﬂtsatiam thetsewerity of the
conpounds of .this 10 i.nventi gn,
dRaerassaad gty Sheatipaicre ol el gl popsideref by the
q RAGPALRLMEN 8nd AGdabéiRvel at th
e *é{l%n AePahiafhe (@} MR ARATFhheRtnd ialRvel at the
n&atﬂgmqnummﬂmaqpnmmktpaﬂeﬂ A solid carrier can be one
e substances so. act, as di nts,..
R R e T

n?s%ﬁﬂ&ﬁ indM, %ﬁ%ce&icatl? Q&&pﬂa@le‘-ﬂaﬁhéﬁ e B ditgr SORININS; hqlhuId
can al’'so be an encapsulating material. In powders, t

Sotid forer prieparatiénisiatipdelpawdres) tahdets.dlisprrsilip granules, eapsules,

ure vvlth he finely divided conmpound of the
CFﬂV%%?w%ﬂWPB?(¥W§ active conponent. In tablets, the

act i vesdlInpeRehn bs ofit ¥Efom substhies,oaiich aiay ha;%iaﬂgastdiments,
necessary binding properties in suitabl e proportions

fham @Im@g)?ﬁ?a@t sadubifizerpdubinapts, sispensiingageats; b]@gerls,zq; tahle
RESRAAND 2 SHRLAh S o6 ggg§§agg¢1g@% mitekig el ti ng wax

Xt Ur e ycerides and cocoa

but t @h pbwdérsytae cﬁmﬂet B ey thhﬁieéebhd/ evhictgisan b emikturswith the
dlspersed therein K? for, exa . stlrrlng 'Ege
fipsit Ewdae corgaorEsh RS the weRtion, fr éﬁhvwmr@a it (i tablets, the
a%ﬁfé’ﬁﬂ#@dﬁ%gu' t agfd;&gg?% ers rglﬁ {éﬁ gn%égfﬁ%gcbz;?&g% g{og ,e tties n
soighie proporisine andt@npdcaddcin t]heashaps end sizbdesirgdr , pectin,

dextrjin, starch, tra acant h, th cel L ul ose odi
car baSy REEPRYIE SHBPFETS Sampesifis L A PR BisE S o Tikeure

Jruihyes dch @@geﬁcﬂﬁ ahdl KScoa Hifer! 8 1Mt GRRARNA HRMctiSe BlgPient is
Intended to 1 nclude the fornulation of the active

dispersed therein by, for example, stirring. The molten homogeneous mixture in then
poured into convenient sized moulds and allowed to cool and solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose,
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl
cellulose, a low-melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the
active component (with or without other carriers) is surrounded by a carrier which is

thus in association with it. Similarly, cachets are included.
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W@ mioitl6s62 Wi t hout ot her carriers)

conmponent wi th encapsul ating material as a carrier
providing a capsule in which the active conponent

i S surroundeRCTGB2004/000099
carrier which is 30 thus in association with it.

Simlarly, cachets are included. WO 2004/ 062562

PCT/ GB2004/ 000099 14 Tabl ey, powders, cachets, and
capsul es can be used as solid dosage forns suitable
for oral adm nistration. Liquid form conpositions

e DS o e B0 B SR o o
sSab 008 RinihiiBafGt i ve conpounds 5 may be |iquid

preparations suitable for parenteral adm nistratiaon.
Li quLiduiddforp esinppsitiensciasludt stutinnss SprRspnsoggmulsions. For

| grion, i | vet hyl : "
exagio SERTHET DL poBYERS B SRR b 158 ot Bhpounds
mBy gpﬁ &idl pR3pasitRBekvitdbl: fob pareAtetal wémtstptionnLiquid wat er
an

addi ng suitable colorants, flavoring agents,
catpsitiong easalso be formalated iEsehiting I aBIees %@Y%&FP%&IYCOI

Aqgeous suspensi ons for oral use can be nade by
sffé¥er sing the finely divided active conponent in _
wat epqheasisbRtiom fob oful wimitsmtiomasiebé pleparad hy dissolving the

natural synthetic guns, resipns, t hyl . cel.l ul ose, i
agfiygicampoBent BoXpiee R adding Mﬁag@é?,orﬂg gé}aﬁeﬁlﬂ%ﬁ%‘:&gﬂn dehigzers,
AORNGS,180 h I EAdions d @A bRMhade b
BRI s HRE-BLRUIRR Ry A b ik s

dRppesimecesfind g dividedpotive tanponsnt in wyateftegahdrywiting vigeens

fromO.05%to 99%w, (per cent .bsy iyﬂhtlf}l nor .

T UHIZy TS VRIS SRS GoUES BEIVRENERD ¢ he

| g*,?y, : BEPektin Y Bd N knoR@i B ShisBedactitical
C%Ijg?a %gﬂpcgg}dtols%%&%&{eﬁer aglg}lﬁrtll caiﬁlkhy 1é)ffect ive ama;untm1
férptulitiom qott acti ce of the present invention 20 may be

d i , b h f .k [ ia i '
O e B ol b R T
V%E iﬁgée%]fgﬂaﬁfyﬁﬁ&hgéj ¥t 03V k6 99%aN(peXéenOby tWeishel Beesgreferably

is"being treated or which is belng prevesggyed,_ g%/
fame 040 to pofYowa pf theicompeundof the inyentionpall perrepRgesyoRes

the inventjon is the use of any conmpound of fornula I
bgg bg %@%&B@Q}BO%@ ™t he manufacture of a medi cament.
25 Al thevipttificallyhefestbangnafnt fdrehd praetivtel oftthd sreseme invsation

of any conpound of fornula |I . for the nuf acture of a
m@dpa;éﬁ@—mqlqu@by theaise Iﬁ’ék’é‘wn %teﬁéilr%?audmgn&e age, weight and

response of the individual patient, and interpreted within the context of the disease
which is being treated or which is being prevented, by one of ordinary skills in the art.

Within the scope of the invention is the use of any compound of formula I as
defined above for the manufacture of a medicament.

Also within the scope of the invention is the use of any compound of formula I
for the manufacture of a medicament for the therapy of pain.

Additionally provided is the use of any compound according to Formula I for
the manufacture of a medicament for the therapy of various pain conditions including,
but not limited to: acute pain, chronic pain, neuropathic pain, acute pain, back pain,

cancer pain, and visceral pain.



Additionally provided is the use of any conpound

according to Fornmula I for the manufacture of a
woreitoeasent for the therapy of various pain copdi/GBoov8/000099

including, but not limted to: acute pain, chronic

pai n, neuropathic pain, acute pain, back pain, 30

cancer pain, and visceral pdisn. WD 2004/ 062562

PCT/ GB2004/ 000099 15 A further aspect of the

invention is a nmethod for therapy of a subject

sufferj from .of t.he.condht ] ' : ;

aher Sryrdsr sPREsE Y MenbiR i SR bl oS B AP Rt oing
frbfh oy RS eBHdRios aevsed Alsovedwhertisy air effectioe ampant afrat

in néed of such therapﬁ. 5 Additionally, there.is

I

cqmpaundedcardigds thecerrmladabevsposdminsiereddhgmabipngn geed of
ccilr[gcrund of Formula I, or a pharmaceutically
S‘éc%ta%le salt thereof, in association wth a

5  phar pridRishblty|thete fomepidabh phaaracéwical dRendsitiohaomprising a
célggé}fqdlsqsf Q&gﬁ%ﬁ%&%&gﬁ : chle;rtgbcls ﬁg{hte}e%?, in association
gl . e salt thereof, in
vﬁﬁaaroﬂc@ﬁﬁwe’uﬁ@z{f ebc\:né%ﬁ%gé €r

assocl at 1 on pharmaceutical ly acceptabl e
car r Partichiarlyt thereapprovidede pharmacsutical cgmpogitiothearaprismgd

pain. Further, there is provided a ar eut i-cal -
- CRYRY inrﬁc%me_ B %pm?eu%ﬁﬂﬁwam%@e il ﬁ\_ﬁf"*&fn‘? 2gipogtion
10 wRhA RS dufidhilYacRemant abhier fltherhfie afRé partibularly for therapy
assocl attron ‘wi'th a pharmaceutically acceptable

ofaeini er use in any of the conditions discussed 15
abov S rovi de erein is.. . ipg a
Do R EBF Rl TR h cBpgRa
cbiyBithd SFFRA K8sa phpfracasiallphccpprabiersalt thefeof ianpwaintion
of formula I, conprising: O z RNO I3 RI, ~. NR4
wath a pharmaceutically acceptable carrier use in any of the conditions discussed
15 above.
Also provided herein is a method of preparing a compound of formula I.
In one embodiment, the invention provides a process for preparing a

compound of formula I, comprising:
O
R
oA
3
R
TR
RS

N

P

1
R I

20 reacting a compound of formula II with X-C(=0)-R* or R*C(=0)-0C(=0)R*:
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15

N R1'~ 1 20 reacting a conpound of formula Il with
X-C(=0) -R4 or RAC(=0) -0OC(=0) R4: WD 2004/ 062562

WOEMAGRA6D4/ 000099 16 O 2 RAN3 | / \ H N5 PRIEB2044/00099

Il wherein RL is selected from C6_loaryl and
C2_6heteroaryl, wherein said C6_loaryl and 5
C2_6heteroaryl are optionallygsubstituted with one or
nore groups selected from-R -N®, -OrR -d, -Br,
-1, -F, -CF3, -C(=O R, -C(=O)COH, -NH2, -SH, -NHR
-NR2, 4SR,  -S@BH, -SXZR -§(=0QR -CN -OH -C(=0 R
C( =OMNR2, -NRC(=O R, and - NRC(=0 -OR, wherein R is,
R2, R3, R4 and

, drogen or Cl_6al kyl ;
P sel ect ed fron1hydrogen
pcycl oal kyl, wherein said
_6al kyl Nafd TR-6Cyt0a MMl are optionally

substltut ed vvltﬁ one or rrjg_re groups selected from-R,
-NO2, -OR, -d Br , R -C(=O R, -C(=0 OH,

-NH2, - SH, R2, -SR -SQBH -S2R, -S(=O R,
-CN, -OH, - , -C(=ONR2, -NRC(=O R, and

- NRC(=0) - OR, V\:hN ein Ris, independently, a hydrogen
or Cl.6al kyl; and 15 Xi sCI Brorl. In another

enbodi ment, ghe invention provides a process for
preparing a conpound of fornmula I, conprising: WO

2004/ 062562 PCT#GB2004/ 000099

wherein

R! is selected from Ce-10aryl and C,.¢heteroaryl, wherein said Cg.jgaryl and
Ca.gheteroaryl are optionally substituted with one or more groups selected from -R,
-NO;, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR
-SOsH, -SO2R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or Cy.galkyl;

>

R% R’ R* and R° are, independently, selected from hydrogen, C.salkyl, and
Cs.ecycloalkyl, wherein said Cy.alkyl and C;_¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R
-C(=0)OH, -NI, -SH, -NHR, -NRy, -SR, -SO;H, -SO,R, -S(=O)R, -CN, -OH, -
C(=O)OR, -C(=0)NRy, -NRC(=0)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Ci.salkyl; and

XisCL, Brorl.

td

In another embodiment, the invention provides a process for preparing a

compound of formula I, comprising:
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17 O2 RNO RRN)\ R4 RE N RLI reacting a
conpound of formula Il wth R1L-CHO or RL-CH2X: O 2

WORM40625%8 | | NR 4 R5 N H 5 111 wherei n RIT/G82004/000099
selected from C6_loaryl and C2_6heteroaryl, wherein
said C6_loaryl and C2.6heteroaryl are optionally
substituted with one or noreilgroups selected from-R,
-No2, -OR, -d, -Br, -I, -F, -CF3, -C(=OR, -C(=0) OH,
-NH2, -SH, -NHR, -NR2, -SR 10 -S@8H, -SSR, -S(=0 R

\ -C(=O R, -C(=ONR2, -NRC(=O R, and -

, Wwherein Ris, independently, a hydrogen or

; R3, R4&.and R5 are, independently,

sel Cl. gal kyl , and

C3_e8ycl «w sai g C1 6al kyl and

C3. 6cycl o I e Optl ong bstituted wth one or

arky ;T

nore groups sel erted frorrisR, -NO2, -OR, -d, -Br, -1,
-F, -CF3, -C(s9R. 15 -Cc(ROOH, -NH2, -SH, -NHR -NR2,
- SR, - SQ3H, -S(=O R, -CN,,-0OH, WD 2004/ 062562
PCT/ GB2004/ 00
N
L
|
reacting a compound of formula III with R'-CHO or R!-CH,X:
O
R2
OO
R®
"
R®
N
H
I
wherein

R!is selected from Cs.10aryl and C, ¢heteroaryl, wherein said Ce-10aryl and
Ca.gheteroaryl are optionally substituted with one or more groups selected from -R,
-NO, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR,
-SO3H, -SO2R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or Ci-salkyl;

R%, R, R* and R are, independently, selected from hydrogen, C1.salkyl, and
Cs.gcycloalkyl, wherein said Cy.galkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=O)OH, -NHy, -SH, -NHR, -NR3, -SR, -SO3H, -SO,R, -S(=O)R, -CN,.-OH, -



C(=O0 R, -C(=O NR2, -NRC(=O R, and -NRC(=0) - OR,

wherein Ris, independently, a hydrogen or Cl.6al kyl;
w@nw4¥62562 Cl , Br or |. Particularly, the conmpoR@d&BRG04/000099

the present invention and internediates used 5 for

the preparation thereof can be prepared according to

the synthetic routes as exenglified in Schenes 1-3.

Schenre 1 O 0 MO P(OW)3 MO 1. LDA ,Ove Br O PNOw

hoc Intermediate | 0 0 O MO Br2 MeO NaCH HO Br --~

b i at 0 ..
o CoReE Atci iR fl MRGHOR ¥ R s,
inbepRnadmBhedBEel 6 CMikyl\and Br  Et 3N, Et2NH D CM N

I N boc H
Xi1sCl, Brorl.

Particularly, the compounds of the present invention and intermediates used
5  for the preparation thereof can be prepared according to the synthetic routes as

exemplified in Schemes 1-3.

Scheme 1

O 0

P(OMe), JJ\Q 1. LDA
G P\

boc

Intermediate 1
0

(@]
MeO
NaOH HO
_— Br — Br
Br ]
) N
boc b |

Intermediate 3

Intermediate 2 Intermediate 4
O
/\ N
isobutyl chloroformate ) Br <N
—_————
l ) Br
Et;N, Et,NH

boc ,[:l,

Intermediate 5 Intermediate 6

10



Internediate 5 Intermediate 6 10 WO 2004/ 062562

PCT/ GB2004/ 000099 19 Schene 2 0 0 Br ) | / Br
WRLe0T56NaBH( OAc) 3 1, 2-di chl oroet hane H I N PCT/GB2004/000099

Internmediate 6 Rlr Internediate 7a: Rl=2-thienyl;

Water N R1J Internediate

Internmediate 7b: R1=2-furyl; Internediate 7c:
Rl=phenyl; O Internedi ate 7dijg R1=3-t hi enyl.
Intermediate 7e: R1=3-pyridinyl. '~~N1 1
Internediate 7f: Rl=4-pyridinyl. mam nobenzene

boroni ¢ aci d Na2CGC3 Pd(gagb%)e NH2 Tol uene, Ethanol,
a. =2-t hi enyl ;

I nt erlffredi ate 8b: R1=2-furyl; [ntermedi f e 8c:
Ri=phenqyts, Internediate 8d: R1=3-thi ‘
(e ge: R1=3-pyridinyl. Intefnmed SEr:
=4- pyr - 0 A& ndphilaky, de 0-or
anhydri de, -
1,2-dichloroethane
: )
Intermediate 6 R

Intermediate 7a: R1=2-thienyl;
Intermediate 7b: R1=2-furyl;
Intermediate 7¢: R'=phenyl
Intermediate 7d: R'=3-thienyl.

o]
Intermediate 7e: R1=3-pyridinyl.
N Intermediate 78 R'=4-pyridinyl.
m-aminobenzene boronic acid ) ‘

Na,CO, Pd(PPh,), NH,

Toluene, Ethanol, Water
N

J

Intermediate 8a: R*=2-thienyl,
Intermediate 8b: R!=2-furyl;
Intermediate 8¢: R'=phenyl;
Intermediate 8d: R1=3-thienyl.
intermediate 8e: R'=3-pyridinyl.
Intermediate 8f: Ri=4-pyridinyl.

O
Acetyl chloride N 0
or acetic anhydride, ) /U\
N
| H

Triethyl amine

R1

DCM

N Compound 1: R'=2-thieny};
) Compound 2: R'=2-furyl;
! Compound 3: Ri=phenyl;
Compound 4: R*=3-thienyl.
Compound 5: R!=3-pyridinyl.
Compound 6: R!=4-pyridinyl.



Triethyl amne H DCM N Conpound 1: R1=2-thienyl;

Conmpound 2: R1=2-furyl; Rl Conpound 3: Rl=phenyl;
w@eovpoerse2 4, R1=3-thienyl. Conpound 5: R1=3- ppei/dBrook/000099

Compound 6: R1=4-pyridinyl. WO 2004/ 062562

PCT/ GB2004/ 000099 20 0 0 o J I / Br 1.

3-acet om dophenyl boronic aciog J / \ Na2CQG3, Pd(PPh3)4

N H Toluene, Ethanol, Water N 2. TFA, DCM N H boc

Intermediate 5 Intermediate 9 0 RI- CH2Cl, K2C03, DWW
| \ yor N H R1-CHO NaBH(OAc)3 1, 2- d@ChIoroethane N
Ro /I Conmpound 7: R1=2-pyridinyl;
olyl: Conpound 9: Rl= 5-thi

Br 1. 3-acetomidophenylboronic acid
Na,CO3, Pd(PPhy),

Toluene, Ethanol, Water

N 2. TFA, DCM
boc
Intermediate 5 Intermediate 9

) (0]
/\N
R'-CH,Cl, K,CO,, DMF
or ) A
| H

R1-CHO, NaBH({OAc),
1,2-dichloroethane

Compound 7: R1=2-pyridiny};
Compound 8: R'=4-thiazolyl:
Compound 9: R'=5-thiazolyl.

Accordingly, in another aspect, the present invention provides a compound of

formula I1I:
O
R2
TO_QAn
Rs
TR
R5
N
H
I
wherein

R% R®, R* and R’ are, independently, selected from hydrogen, Cisalkyl, and
Cs.scycloalkyl, wherein said Cysalkyl and Cs.scycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -L, -F, -CF3, -C(=O)R,
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Accordingly, in another aspect, the present invention
provi des a conpound of formula Ill: 0 R2, Np R3 1
wWORR446255 N H 5 111 wherein R2, R3, R4 andP@®EGE2@4/000099
i ndependently, selected from hydrogen, Cl-6al kyl, and
C3-6¢cycl oal kyl , wherein said Cl-6al kyl and
C3-6¢cycl oal kyl are optional 2t substituted wth one or
nore groups selected from-R -NO&2, -OR -d, -Br, -1,
-F, -CF3, -C(=O R WD 2004/ 062562 PCT/ GB2004/ 000099

1 (4= , o - -MNHRG A~ SRy 1 - R,
et R
] 5 i =
.hydr)co)gén G0t Zeal k .@)B’l oLOG CA(L E?/—I\E’UATI &ﬁsls?'he
indepgydentdis adtydragenionlrestlkdn are found to be active

towards 6 receptors in warm bl ooded animal, e.g.,
BIOBOGREAL BRVALIWATHONonpounds of the invention are
found to be effective 6 receptor ligands. In vitro

assax§e chithbithds € RNATIALE atdB8AA toBE MV kd¥lards 6 receptors in
activities, especially with regard to agoni sts potency

vand-tdédded aoima se.g.dbwoars t Patiedailnthelvempatndsraftipe invention are

functi on assay and/.or the human 6 re t

oo PB AEFOUNG LN RIS HIC) PP sy "B BEg
i o UEN A HAS bplcla¥ly A th [FBM AR hgditsts horeadyl and effi

S\gx%n g 18 ﬁé'g y ﬂg‘?\?ﬁ'i nit%/. st b yl ahd efficacy as

rreffated wth binding In these in vitro .
damengtstedandhensb bran functienal awsay and/ox the hpmga pirggepipr functional

to d.6.receptors_apnd B t.al: j
ShRE Coa o TP R e (g oy B AL ahdlE Gl P fifearty
chavRidsyith biagRpaffisty. |1A thde ituroasiaysandceniound G5@sted for

generally refers to the concentratjon of the %g%%gund

their sgtivisti Lowal dirsprpipre AihiCsofs Qbtainedsioiriramine tPve
a(éti\rzi?f lteo?ta%rartlcluga? @&nﬁ&%d%%ﬁnﬁ %St@ée\b%}s. In the current context, ICso

generally refers to the concentration of the compound at which 50% displacement of a

standard radioactive 0 receptor ligand has been observed.
The activities of the compound towards « and i receptors are also measured in

a similar assay.
In vitro model

Cell culture

Human 2938 cells expressing cloned human «, § and p receptors and
neomyecin resistance are grown in suspension at 37°C and 5% CO, in shaker flasks
containing calcium-free DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600
pg/ml geneticin.

Rat brains are weighed and rinsed in ice-cold PBS (containing 2.5mM EDTA,
pH 7.4). The brains are homogenized with a polytron for 30 sec (rat) in ice-cold lysis
buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfonyl fluoride added
just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).
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The activities of the conmpound towards K and
receptors are also neasured in a simlar assay. In

WO 2aor 062502 el Cell culture 20 Hunman 293S cel | SPCT/GB2004/000099

expressing cloned human K, 6 and receptors and

neonyci n resi stance are grown i n suspension at 37C and
5% CO2 in shaker flasks conpaining calciumfree
DVEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 _
[tg/mM geneticin. Rat brains are wei ghgd arljld7riél;15e$h| n
[ cont ai ni ng 2. 5nM EDTA, S p .4). e
&%BI%% E‘?‘m geni zed with a polytron for 30 sec

(r at )Cdlls arecgelietdddintl yesuspended frﬂfYSlé b0frdd (FoinsM |H, FHT.0, 2.5

. EDTA i 4 henyl met hyl sul fonyl f1uori de *added
m EE,, Bith PMSK 4? SRRy satfo S e ajthl M stock in
6 ;ﬁ%{);;
Reltnm%d)onl fcﬁ'ol%&ﬁ, %%ﬁ%oﬁ%{: A dﬂél %gg%%n f&%o sec.

Menbrane preparation are p
Thesusypeside & spunlay 3000 gl{nfakpfor (16 @nintst 277G ST hemhbgmﬁantﬂs Baved on

01 e belf et peRiqd nd Sp RO orer Hos BRe@ategi fore bpghepins
aldcdthbined ARNspAAPLEDHF %dﬁi&g} R rfgf?ll X‘gné ?élleftéj% ?’&u&?&@deéln

The suspension is spun- at
colg Trieufay (&0 mM EY ms/ GlspH A\ dn«b spuni ageinafitle fingl ypilkisates

[ esus ded a er na nt rom

R e mefPnE BB oty G Ta o S BB TR o it (1

i) 1ﬂTpdlypr$g§31eﬂ@iu|bS§ SreFHRed ﬁﬁdi*%@@é?‘éiﬁ%o’l Bnd &6fed aWo‘f’c until use.

buf fer mM Tris/d, pH7 and spun agai n.

?hermtemon@fmraam@s are §aspaem|@uy A mavefidst Iacnerycassa‘;amm sdslium

dlg%c .32 Msucrose, pH 7.0). Aliquots (1 10 m)
y% propyl ene tubes are frozen in dry ice/ethanol

g’m‘g stored at -70C until use. The protein

IHRe 485288 i ons are determi ned by a nodified Lowy

aS S aWwhbin&ode tHiwed adeTd, coslbd Gﬁ e, Bridhingh ids ﬁ%é? used
Menbranes are thawed at 37C, cooled on ice, (or kept

imymediately)pasend A iwaes thisigh widdeaaee nggdlp ané édu@duntcrbmdmg

R g A AR Fig B SH ST BER. 08 pahicn i

smre"csﬁ&fc affilek ﬁltﬂa:lomktuetngh £0.28mofiRet, aid hGviAth BAs been freshly
I nthrouq 22|nf|Iter and to which has

B@f‘é{{{ pg/gg [pyptnin, 10 uM bestatin, 10 pM diprotin A if the membranes are

derived from tissue (rat, mouse, monkey, no DTT). Aliquots of 100 ul are added to

iced 12x75 mm polypropylene tubes containing 100 pl of the appropriate radioligand
and 100 pl of test compound at various concentrations. Total (TB) and nonspecific
(NS) binding are determined in the absence and presence of 10 pM naloxone
respectively. The tubes are vortexed and incubated at 25°C for 60-75 min, after
which time the contents are rapidly vacuum-filtered and washed with about 12
ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B filters
(Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radioactivity
(dpm) retained on the filters is measured with a beta counter after soaking the filters
for at least 12h in minivials containing 6-7 ml scintillation fluid. If the assay is set up
in 96-place deep well plates, the filtration is over 96-place PEI-soaked unifilters,
which are washed with 3 x 1 ml wash buffer, and dried in an oven at 55°C for 2h. The
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added 5 g/m aprotinin, 10 gMbestatin, 10 gMdiprotin

Aif the nenbranes are derived fromtissue (rat,
woreuwsee2sabnkey, no DTT). Aliquots of 100 | ar ep@ddseod000099

20 iced 12x75 nm pol ypr opyl ene tubes contai ning 100 gl

of the appropriate radioligand and 100 | of test

conpound at various concentpations. Total (TB) and

nonspecific (NS) binding are determned in the

absence and presence of 10 gM nal oxone respectively.

Ff MR O B IR LN L DR R “Afhe POk 2607

sc}iﬁmdﬁa?ﬁ filddhesIE dinanélcave SN egkayy Iidﬁfoaﬂneau in 90d2p wdll plaltbsa the
i ced wash buffer (50 nM Tris,

I(ISIGrocﬁlggmpGIHidB afe ¢ d fromn épr?é’H)t %S@@S%ﬁ@cf“f‘%g m, ftte g et
1%
D%l‘t:q, ﬁ?ﬁl]g ¥ac%1g¥1]tlt N8N Ere 201" d\"?lg LAGK! %d tTHhe ab@dpmM

ers 15 neasured with a
ddiRYABEO ulavfrfﬂﬁﬂle sppiobrigtetafmufit d)ﬁmcmbrahc)promm (s ﬁ Sagrnidupg,

imthocats 68 Pelis. Mot angormh, et e OpERPON Sl qf e
a%;i(l?%rha% ﬁﬁ)&mgﬁﬁ? Wtoﬂ:?urghaf’?ﬂﬁﬁ%@@ ked 1981-DPIDNYEX Sor [3ta,

ar e buffer, and dried
Mu) ash Ko@) raspeddively). oFheahtal Hinding@nd @OouApS2EGbinding are

PCT/ GB2004/ 00009 23 fil r. pl S are counted in a
determapehin ORIk P Pfeé?ﬁcéPfggﬁ?“ﬁﬁq@%"’fo%- 20

scintillation fluid/well. In the case of assays .

Fpedtfonalvdssayh 96 deep wel | plates, the 1C50 of
conpgyp g% r?tﬁealct%yigl %@ gorfl?&fﬂd; %‘Iﬁ@dsﬁfeddiyﬁﬁteilﬁlﬁﬁﬁ@ the degree

curves | e Ca and 5- p0|nt % acenent
tewhichshé contprandaseem6r ddmplerdadtivpisa thethediag Qﬁ(ﬁ Pgo £3-proteins

e WBchithe Toehlon g catipds b e TP hiBEEAoly, CTPTAS i8 Sinbinea

e P et e e s

hidiah oﬁié%&zéptolamd fibabherbRRYided oot omiquae brajyl) Aganigts stimulate

Gﬂ%ﬁ respectively)._ The t,{o alll“'-ﬁ:bl n 2 ds are
YESekinding thihess Hgmbrasey of s BE w8l Frafalisn b ooppounds

dg{e%%%gg ?ro?l{ ddd Meﬂjfopg&;lal% &MRight glgftEHPﬁk'd%E@fesf&ﬁ@}éﬁrvng9 the

e conpoun S i s nmeasured
d@&& @ﬂitﬁgdiﬂit@altﬁmdcﬂegﬁ@erfomd/\hlwhf}t fhet agonisb amufgty is mediated

tapEb e socmR it HIVR TEesOUE oM AT Gt (T 1§ he
r@;\smkéh ngleﬂgh 5 feLEt¥Is3RR InSth€ Bdthy RRFE expirdsbed @3bwer

conpounds an ranes from HEK- 293S cel | S expressing
leveds il dongﬂnicﬁl Wﬂlhrﬁms@ psediiu detevaiping ECo(highb nThe Emax values

SRRl TR Gl S AL 00

R@ﬂ&)o\ﬁﬁh WES hife BRRPORFIAS BEESNCSO.

Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH,
100 mM NaCl, 1 mM EDTA, 5 mM MgCl, pH 7.4, Add fresh: 1 mM DTT, 0.1%
BSA ). 120pM GDP final is added membranes dilutions. The EC50 and Emax of

compounds are evaluated from 10-point dose-response curves done in 300ul with the
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determ ned from dose-response curves. R ght shifts of
t he dose response curve by the delta antagoni st

wo00406256D| e are perforned to verify that agonPGI/GB2004/000099

activity is nediated through delta receptors. For
human 5 receptor functional assays, EC50 (low) is 20
nmeasured when the human S reggptors used in the assay
were expressed at lower levels in conparison with
those used in determ ning EC50 (high). The Bmax val ues

oS e S g SR PRSI SR T S
@G%t? 5p&fv$éuc(@gn -bhaAVSNERObashlr 2 e84k Bal BimdiAba Qﬁﬁirfgdar%

25 Rat brain nenbranes are thawed at 37C, passe€
defermenedhin ebsghcmadipregengeof HpNhENERD. nBrdissmygredodinédive HEK

oA L S bindin Hepes, . mM NaOH,. 100 nmM
2 Y Sibsbing e Rals ro5BoR i RN 4 Ry AR
vaffer (0niVOHBEA20mM QMOBDR 0binMAINACE, 1Bf8e DT BHAD 88cCl,, pH
di lutions. The EC50 and Emax of conpounds are
T rdsbiresh: 8- 5B30. poPAT) aad withasiyoh Seakeneed GORe i n
300gl with the WO 2004/ 062562 PCT/ GB2004/ 000099 24

iIxt e amount of menbrane protein (20g/well) and

0000Q- d GI 0.11 -0Q.. .
L0000 AS00R0. AR SLEIF B s Sl sB 409
pleseatdvMatondteaidahoandWadipeRistasercinalt SNorid1 sEhe

assay perforned on HEK 293s cells stably expressing
alwssed [0l and Hill cepfifisiest (ne) fudigands in displaghng speelfic4lby ovind

SO W -

GuaphRudtthisen, SigriiaRet, ocRewptodFit CRRlueOat B, wére chiRuikiteiom the
ecific pinding ]&128) was _cal cul ated as TB-NS, and the
nghrysselt egpatiolnMean = SBM. ofalnes 6§1Csodnnd me gvenpseported for

: t I . f

RS I EL R At A, Efoe ol Se e

cdinpphuadsi af ghespressint invahtion is dudichted mdiabldsdamd 2ner e

calculated fromlogit plots or curve fitting prograns

such as Ligand, G aphPad Prism SigmaPlot, or

TmRereptorFit. Values of K; were calculated fromthe

Cheng- Prussoff equation. Mean S. E.M val ues of | C50,

GompghgHwram@r e report ed f or/Huhlagand§uteateRAT BRAIN
east ee di spl acenent cu s. Biplaogical activity
#Iof the(t“% conmpounds of the {ﬂ\f\z)sent &Mgnti ¢AM)s

I ndi catcsgl 1 nB@RT es iRk 2iCs, 120! eidy, ECso  [%EMax
(high)  |(high)

3-4 0.34-0.59|1.46-2.65 95-98  [2470-8000 [344-368 [7.2-15.8 [126-137

Table 2

Compd. |[Human 6 Human « Human p

" (M) (M) (aM)
ICso ECso (low) [%EMax (low) [ICso 1Cs0

1-2,5-9 0.19-1.49 |15.7-274 80-112 5828-9074 106-4441
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Conpd. Human S Human K Human T BRAIN (nM (nM (nM

(nM C50 EC50 %EMax C50 C50 C50 %EMax (hi gh) (high)
W32004062342 0. 59 1. 46- 2. 65 95-98 2470- 8000 344- 3BBI/GB2004/000099

7.2-15.8 126-137 Table 2 Conpd. uman8 HumanK Human [t

(nM (nM (n) 1C50 C50 (low) %EMax (low) C50 | C50

1-2, 5-9 0.19-1.49 15.7-274280-112 5828-9074 106-4441

20 WD 2004/ 062562 PCT/ GB2004/ 000099 25 Receptor

Sat urati on Experinments Radioligand Kg val ues are

det er i ne er.f ' t he bi ndi [
R R AL R e R EHIREE 0 0 'ac o radi ol | gands at

conc

ot RDAbEAT LS fBag bl #y phformild B SidI ssays on
c lﬁﬁgﬁﬁﬁge%ﬁh%é‘ ?d a?e)radﬂ;ngarﬁﬁ%@ bddcentiAdn® kdngardirom 0.2

ing I's expre as pnol &/ ng menbrane protein.

R TR Lo et oo

I'hé specifically bound

fe%gaale S Th@ %é‘c{ff‘cera&%) mlﬁ&hg mggésﬁ’éﬂ dspholé/dipahembrane

0O a one- |term termnation O

IM?GIE %‘ﬁuéﬁé %ﬁ?%eﬁe 1}{&{(}@65 4 ggﬁﬁteht@ Greldbidingd fo@ | S

per or ne and 16: 00h using the net hod

gaskn BRGs sBifda |b%ﬂncf=‘ B)ls; ni(IBRAT) rddaslizand opl iadettiual
PR B%em gl ggéécl:ageg on t%p) of a w re)meshﬁg bott om whi ch
aadording tae onssitd modéle paw, and are left to habituate

for 10-15 min. The area tested is the md-plantar
Degdrinititiod (]faﬁdlacIﬁnoiAdlodgLiu fﬁésiﬂam‘ﬁsn Eeysliesiivg f oot pads.

e

Th he

i n Toagis prrea v ort B R o W finele BBy hbed

g laﬁ e@Ql 1299QfL Ra?ts @1% pl&eﬁ@n Pfé-xﬁglas capeh dibtop 41 gl\?ﬁfﬁsmesh
tlng, , The von Frey hair is

bbttom wiricle alﬂrsm ztcceSséo ﬂmwr, land rregeft ehabitate fpr fqgﬁ pyp The

agqa, s ﬁf}ﬁr f acﬁala\é\%ép %h%\;ve 15112%%1% 1%1 sgl?sm fBot pads. The

pakis @Bﬂcﬁ&i Rt a@eﬁemﬂ&ﬁ Fre@& hatrs iwtiihvegarglspizaky incsemental
noted if the paw is sh g

stiffness (0.41, 0.69, 1.20, 2.04, 3. 63 5 0, 8.51, and 15.14 grams; Stoelting, Ill,

USA). The von Frey hair is applied from underneath the mesh floor perpendicular to

the plantar surface with sufficient force to cause a slight buckling against the paw, and

held for approximately 6-8 seconds. A positive response is noted if the paw is sharply

withdrawn. Flinching immediately upon removal of the hair is also considered a

positive response. Ambulation is considered an ambiguous response, and in such

cases the stimulus is repeated.

Testing Protocol

The animals are tested on postoperative day 1 for the FCA-treated group. The
50% withdrawal threshold is determined using the up-down method of Dixon (1980).
Testing is started with the 2.04 g hair, in the middle of the series. Stimuli are always
presented in a consecutive way, whether ascending or descending. In the absence of a
paw withdrawal response to the initially selected hair, a stronger stimulus-is

presented; in the event of paw withdrawal, the next weaker stimulus is chosen.
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wi t hdrawn. Flinching i medi ately upon renoval of the

hair is also considered a 20 positive response.
w@\ndpglerssON i s consi dered an anbi guous responsECT/&Be004/00099

such cases the stinmulus is repeated. Testing Protoco

The aninmals are tested on postoperative day 1 for the

FCA-treated group. The 50%y»thdrawal threshold is

determi ned usi ng the up-down nethod of Di xon (1980).

25 Testing is started with the 2.04 g hair, in the

e Bl G e RisaPehat Bl B¥PoBeciiihl Rmefie
vidigitypd5ae §6%ahreshold atdWotiiiH ey iahese 3B QIbRSestR gl Svhen the first

initially selected hair, a stronger stimulus’is
chingsdnrasponsepcels, eg-dhe thegshpldhis st krpssadalln cades vilkeset

/30 PO P SRSk PRT S R PR CBmeLpenrirg sy
Ot41i (narirhkibdallodgihic) &% réspeebRbNseizntd THeg edulfigtbaeh of positive
vicinity of the 50%threshold, and counting of these 6

and BpIHYE Eespapich & ibelated paing thesqonveniiongX 5 ro wathgemal O =

. L i i I ]
"GRG, it 08 R elud | BnEhgaP G R R
val ugponf thkeshbf £ ng¥ired) ggmpptivity) or 5 0.41
(maximal Ty al l odynic) are respectively assigned. The

whesdKf +vglupalf tier Iastolon posi idivesed dlod uARgak =uebulas EHm
IS tabul ated using the convention, X = no w thdrawal;
(haplan gt dlhdPQ4RIfor e @aiiera obpositiye Hiseative responsesh andid Fenean

[ | at ed usi the.fornula: 50% g threshold =
dﬁl%%%(‘%%gﬁs 7enf§%@gl%wt8fﬁgrg%v_a\ﬁgga'of the last von

Fr ey Viai Frey 826kholdRGrdlétnivented #6 perdeAbolt dixiMhd Sostbled Fect (%
10 Chaplan et al. (1994)) for the pattern of positive
MPRe geording teShamianeet;al.di994 8 The fdlowinglediatipe iomsed & wegte
"/Sﬁ/hfﬁ“i (log units). Here 8 = 0.224. Von Frey
fhreshol ds are converted to percent of maxi mum
possivpMPEEDRAE treffed WRESholdGT OhNbdI8Id Bréshalnl(@nxet o@! -
1994. The follow ng equation is used to conpute %

MPE: 15 % MPE Lopfrighthrosbaldde) tHlodymigitereghpld (g)al | odyni a

t hr eshol d ég% X 100 Control threshold (g) - allodynia
Admyipisiation Of Yest Substasiost r at i on Of Test Substance Rats

(Npy i_nt. it | |
i r UL et REHRRERIT, ok { QB 1B Bhedkon osply)
with astest skbstyndegsior fgvort ey tdstiBg, iR e Derehzh AlSELigtdtion of test

of test : .
compound and the von Frey test varies depending upon the nature of the test

compound.

Writhing Test

Acetic acid will bring abdominal contractions when administered
intraperitoneally in mice. These will then extend their body in a typical pattern. When
analgesic drugs are administered, this described movement is less frequently observed
and the drug selected as a potential good candidate.

A complete and typical Writhing reflex is considered only when the following
elements are present: the animal is not in movement; the lower back is slightly

depressed; the plantar aspect of bozh paws is observable. In this assay, compounds of
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20 compound and the von Frey test varies depending
upon the nature of the test conpound. Withing Test
woe@ieseri d will bring abdom nal contracti onsP@IIeB2004/000099
adm nistered intraperitoneally in mce. These w |
then extend their body in a typical pattern. Wen 25
anal gesi ¢ drugs are adm ni st®gred, this described
novenment is |less frequently observed and the drug
selected as a potential good candi date. A conplete and
[ . - when th
tl‘ﬁeycﬂ%s%ﬁ{ 1n¥\éﬂt}qt1)1 (ﬂ:g‘xo gttr%t? ég{]ﬁic&%%cﬂlugﬁ?gl%g ﬁ\ﬂ%}ﬂlg irgspﬁ}é%eg Iair’][er
ofﬁbd&iﬁgbfl-ﬂbeﬂh@Mg back is slightly depressed; the
glantar aspect of both paws is observable. In this
On%:l?jfﬁﬁ@é% of WD 2004/ 062562 PCT/ GB2004/ 000099

A%Z 5 d PAESR tlerH\ih@IIAé)e@lcqx%'i@ﬁsatdﬁééﬁ 1$j ﬁ]llni FP@Q{IHGd water in
'TT%ﬁé#%#lﬂTT#L I'ng responses a or a 05 ng of
ofidett @0obtaih/akftnal ¢olmSalf 2Dindnsitips fparcanécanratiodi 0. 6%:Ach The
&fcc}? 120. L .of Acetic A i? i.s, added to 19.88 m of
sofpiden Js) thep iged (voriex Sn‘gi;e@ré}’ QAEEH% n a final vol une

t _ _.
CRnp@Bndtdrié S) Fﬁ@nédnn@ nﬁ?&{}ﬁ%ﬁéré?&%&ﬁ@s&flveg ﬁ;jﬁoeﬁﬁsﬁ suil{Hfe

sol ut1on ready
velnflear¢arding Gostpodard pfabedgys. Each conpound is prepared
t he nost suitable vehicle according

. d l.ved
(@2@0&11%0313%{1{\%5 ?tlf)ag’@aur es. (ii) Solutions adninistration

10 Thee eomp H'Qadnhlﬁls%@'éﬂ &'a% Qﬁ@&beﬁf&fehﬂy (1 P. )
i ntraperiton eal p.) , subcut’aneously (s.c¢.)

sybeutaageusbiuesioy) C(runtva\oe;lowdy {o. )mav Kym{/kg (@msudpmm@ﬂm m;erage

LEATHS T 20 AN Bl o i

chdradtagdties) (iidres )esﬁﬁ% OWhérDthE estpsiehd iIYHEIvrEcpfaR@UNd
is delivered centr Intraventricularly (i.c.v.)

hﬁfammalﬁﬂﬁ €le-v-y of intrat h)ec%lm)t Lrgolgmenf|s ylsis administered.

?g{nr aper | t IH is aa]qj&nq; ref(}qﬁiﬂeﬁ{o%ggﬁ'ls)p 2)5) ah %‘gi alt?ﬁ at ] 8 ml/kg

(c(omslﬂsmm@mlemgeﬁagenmeehoalgavdiglﬁ)ﬂnhﬁemaw gl ko teltimgeli atel y
E)g,or to testing. (iii) Testing The ani mal (nouse) is
(gpLestingd for a period of 20 minutes and the nunber of

0CCagH0Bfinf %Iéﬁeggsnc{bﬁéﬂhvfaé}eor Aci6a P20 FBHRE] £ AL nbihfer of
occasions (Wnthmg reflex) noted and compiled at the end of the experiment. Mice are
kept in individual “shoe box” cages with contact bedding. A total of 4 mice are
usually observed at the same time: one control and three doses of drug.

For the anxiety and anxiety-like indications, efficacy has been established in
the geller-seifter conflict test in the rat.

For the functional gastrointestina disorder indication, efficacy can be
established in the assay described by Coutinho SV et al, in American Journal of
Physiology - Gastrointestinal & Liver Physiology. 282(2):G307-16, 2002 Feb, in the

rat.
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20 kept in individual "shoe box" cages w th contact
bedding. A total of 4 mce are usually observed at the
W@ 2008/062562: one control and three doses of drupCT/GE82004/000099
the anxi ety and anxi ety-like indications, efficacy has
been established in the geller-seifter conflict test
in the rat. For the functiopgl gastrointestina
di sorder indication, efficacy can be 25 established in
t he assay descri bed by Cbutlnho SV et al, in Anerican
P AS

3 @t esti naI & Liver

30 Z eb, inthe rat. W
S 2004/ 062562 PCT/ GBZOO4/ 000099 28 ADDI TI ONAL I N VI VO
Subgssiy agd hopswe o

S Subjects and housing Naive male
Spf aghige PR %a%‘uibﬁﬁa\ﬂki 5at2 PO3) 2000 atedion sl i 1nrgr<g1pus @psé i

in a tenpera e controlled room(ZZC 40-7
tempmamre yontfidlletl roomy 1622°@a|412770%9%5@ﬁ11%e1r¥r lglst/daﬂé) Expeﬁmems
performad duri e, li f. A
tﬁ%?%‘? % ﬁ? n%narage%%?ﬁgﬁ ced 8l
111% \‘E[XHE @%'sbfcrﬁf&e& ﬁmﬁféﬁﬁt’ce’#? fifidrsdatd @Quisitidanpl e Conpound
ug) testing includes groups of rats that do not
S£r3 ive any treatnent and others that are treated
E. coli lipopolysaccharide(LPS). For the 10
LPS— Compbea @«pg)ruestem 1nclﬂéwgrgmp§lﬂ§§ata that Ao palieedVaiish

on f the I I Sq:t t
ettt ot el R U DEPaN SRR, e e
LS UEbaRALxbbfmet SfOue h@)upé\aﬁeﬁ)]@ﬁéd sth IS, enpef ﬂlﬁéasu’rgrwm is

conducted i nvolving five groups of rats; all whi.c p
theacvehivls-tnentedPahilst de atberthrevigeoupa PGPSV icibe ?Wﬂ% :

V&? @t ndewg?cL uﬂ%éﬁ er1¥ne C:Jrgcor}dﬂtstﬁgtllﬁ%ﬁwﬁgﬁ(/e oQt P&f AL all

or w dru are
ot ¥hRAEQivEsh LPS de&tﬁfeﬁt rMEheaRVeodrytp mcalvesmjmmpcemd (drug) or

effects of drugs which can contribute _to uct n

vehiclgste oﬂltnﬁfwrﬁrmm&awrwe o peicieans Gy B Ot Thse are

phl‘%brn% E%lefeﬂn{ﬂ% Q&a@llve L&At 8f @LYs Gvﬁfch%ﬁn%@ntﬁbﬂte to
i or trea Inf ammation Is induced

adediciios it GSvon of LPS (endotoxin of 20 gr am negat|ve

E. coli bacteria serotype 0111: B4, Sigma). LPS (2.4g9)

Adininlti866e6f 1P8 r acerebro-ventricularly (i.c.v.), in a

volune of 10I, using, standard st re i C .
Rats are allowed to habituate in the expenemen aﬁ:ﬁ)ora‘tory for 15-20 min

prior to treatment. Inflammation is induced by administration of LPS (endotoxin of
gram-negative E. coli bacteria serotype 0111:B4, Sigma). LPS (2.4pg) is injected
intracerebro-ventricularly (i.c.v.), in a volume of 10pl, using standard stereotaxic
surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed
rostrally and a longitudinal incision of about 1cm is made to expose the skull surface.
The puncture site is determined by the coordinates: 0.8 mm posterior to the bregma,
1.5 mm lateral (left) to the lambda (sagittal suture), and 5 mm below the surface of the
skull (vertical) in the lateral ventricle. LPS is injected via a sterile stainless steel
needle (26-G 3/8) of 5 mm long attached to a 100-pl Hamilton syringe by
polyethylene tubing (PE20; 10-15 cm). A 4 mm stopper made from a cut needle (20-
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surgi cal techniques under isoflurane anaesthesia. The
skin between the ears is pushed rostrally and a

i nci sion of about 1cmis made toPERGB2@®4/000099
the skull surface. The puncture site is determ ned by
the coordinates: 0.8 nm posterior to the bregma, 25
1.5 mmlateral (left) to thed anbda (sagittal suture),
and 5 mm bel ow the surface of the skull (vertical) in
the lateral ventricle. LPSis injected via a sterile

G;tlfglg%e%sdc?\fe? Lﬁﬂfﬁﬂgﬁ%ﬁg&% %(Gtzg rlil@fsb(;lili‘ ??4 sﬁ’lcgée % o&?%‘ce the desued
Stmptegh.( PE20; 10-15 cm). A 4 nmm st opper rrade from a

cut needl e (20 WD 2004/062562 PCT/ GB2004/ 000099 29 @

i s plERioder be njpeioaneddied thegrepdle romeins Herlagesiopgn additional

g t e

15t ST CEfort 6 6 BRh bl ApHER R v T A0 s losed, and
thel ratis rétarnedro #sldriginelnalge addaltovel talrésdfordi thinimivmofGt Sh prior
t he.compound, then is renoved. The incision is closed,
tif8"8 the rat is returned to its original cage and
aIIovved to rest for a mninumof 3.5h prior to
pemeyal setupdor sippuflistimwlationt or air-puff stinul ation
The Rk Satk IR ?(ga

ol | au aa® FRlfiin e biiRrthE LBERKAY PR PP injcotion and
canppumdsidney) iadminiditatiohe At itheetiroé of testinguj! mkd are ednsoved@nd

plaeRoFidE HetaBpBiod Opih 3t home dSProRE AR e lahavatory
aRll gﬁt@&l in'h BedribBa é9 Qax, ﬁ@cfﬁ? Whiehi8 tfeMp 1%@% E)cﬁmltdba%nuating

I n a sound-attenuat ventl 'ate

vmﬁ&sﬂed ictlgicB2Asuri3bETv) %3 §(dh )<46(mn) (:ﬁiRB/RlSMEVED)w Tech-Serv
%ch Serv Inc). The delivery of air-puffs, through an
Ing)y Thedplivery e%%lr ufs, throggh amfir pytpebrazzls ¢fdkB2 ey, ig controlled

oSS AT S SRR S BRI g
fiand dfuakenl (0. Zns)snmh fizedintehsity Wikteq ﬁeqwancpbf lpnfffpfer 1 N
puffs are adm njstered, or until

10s. n of 10
MAKHRYR %%WB aﬁ@%ﬂlmWﬂeé 1P &pE} vecgheasionssiarts whiph gver comes
fiedtr Blhe st alpPﬁiff n@l(skt‘ﬁe QR r?g t@hldiRg, recording.

Experinmental setup for and ultraSound recordi ng The

E%BGahb A ARS, IS o QindO M nutes using

and vi brati ons,
Vedbddk VoEﬂmmis)aquﬂeamddd fordi0drinetes hsiag Ifmcﬂoph@m@ (GR.AS.

TR S BB R R e
bz m@@m@ @R ASRAOMID A & RS RHonidRVEDy MENARAY Yoththre.

The frequen01es between 0 and 32000Hz are recorded, saved and analysed by the
same software (LMS CADA-X 3.5B, Time Data Processing Monitor and UPA (User

j el

Programming and Analysis)).

Compounds (Drugs)

All compounds (drugs) are pH-adjusted between 6.5 and 7.5 and administered
at a volume of 4 ml/kg. Following compound (drug) administration, animals are

returned to their original cages until time of testing.
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same software (LMS CADA-X 3.5B, Tine Data Processing
Moni tor and UPA (User Programm ng and Anal ysis)). 25

w@ovpoerses (Drugs) Al conpounds (drugs) are PCT/GB2004/000099

pH adj usted between 6.5 and 7.5 and adm nistered at a

vol unme of 4 m/kg. Follow ng conpound (drug)

adm nistration, animals are 3geturned to their

original cages until tine of testing. WO 2004/ 062562

PCT/ GB2004/ 000099 30 Analysis The recording is run

9 g gh a series of statistical and Fourier analyses
ter (between 20-24kHz) and to cal cul ate the

par antieescordihg intuatesigh 4 beicd af statisitval SAFRSREMAFes Refilter
SEM ~Statistical significance i s assessed using

(';gt‘("é%f% 24- 84@)%%%9@1@8%6 Riseneters afdntgrest. | s dafacaie ed
e%ﬁﬁtegsed%g ﬂéegﬁng%\;‘;i@ggmsfﬁ%u s(i)%%?ﬁ ;H’% %s%s%%dt ussi\’ng T-test for

ceﬁlba@atdu\temeeih nafvedinll fIPSsieted 1’@% ﬁﬁEdSheg\KréZsUHN OVA followed by
considered significant with a ni mum p val ue of

B’ s MUEIplecOmpATisonps (wfyéact)efar drugichieptiieness. w;@lfferer?ce
t
P L T

penimeﬂg afr@pedtsdamitlifuZositvettinddj uvant (FCA)- Si GNA
cat.# F 5881, Mycabacterium tuberculosis (H37Ra, ATCC

ﬁ’e@élﬁ_i’ﬂatmﬁlw/tﬁgnnaf‘lﬁ%%raﬁés a8flinedhé Blrerfhv@opBhiaPakaf fin,

manni de nonool eate. O carrageenan Lambda type

AMlﬁQ)ratléﬂ G &3k clirdgees®B9, (Cel atin, vegetable;

~Trish rmss) (I.0%solutiton) in NaC . 15 Injections

are dewadid Completaahdinyant (BGA): SIE M cat4F §88L, iMeahedetion

PSRRI R AT RS R af oA uR) BRES (TR,

Oelf5fiatinaisids gabeidate! @ daptagdenan EaBBESHRBAVIESE sﬂsm cat.# C-
yentral decubitus (sternal position). The Ieft hind

353% (Celagpavspstablen frishireossh ¢ B0% sodution) imdjackd

b of. »
1 ngan e are RN HARRRS sy REL AR AR R e 20
Raksearp hundlekdrat placdlin ahz&fﬂ)er £ aﬁﬁéétﬂemﬁﬁl@is@ﬂﬁmﬁé Wﬁéﬁ the
f carrageenan _solution, is slo

dFFﬁ?fAe@é’?f&atlig st dheyahis remaved Bltced rassnrd dlegutawp (tegal
phlo e 800 STl BhBSeth iy g
vetead aspect; batwasn tfbapad of finger # 2 and # 3 in order the reach the middle of
the paw (metatarsal area). Finally, a volume of 100ul FCA, or 100p1 of carrageenan
solution, is slowly injected into the paw, and a small pressure is applied for 3-4
seconds after removal of needles.

If the animals are waking up during the procedure, they are then return in the
inhalation chamber until desired effect is reached.
After the intraplantar injection, the animals are allowed to wake up under observation
in their cage.

For FCA treatment, rats are allowed 48 hours for the development of the

inflammatory process. For carrageenan treatment, rats are allowed 3 hours for the

development of the inflammatory process.On the mormning of the test, rats are placed
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i nhal ati on chanber until desired effect is reached. 25
After the intraplantar injection, the aninmals are

w@bdogmexser o wake up under observation in thei PCGH2004/000099

For FCA treatnment, rats are allowed 48 hours for the
devel opment of the inflanmatory process. For
carrageenan treatnent, rats Hdre allowed 3 hours for
the devel opment of the inflamatory process. On the
norning of the test, rats are placed WD 2004/ 062562
1171% 'ia%@pgéfrqg%%zgfhe? Lrd 01008 tb 8Bbifdal (B fookPRR A least 30
(e} habituate to the roomfor at | east
rrﬁlﬁ)utesn nutes. Test Site The heat stinmulus is applied to
the,.center of the plantar surface, in between the 5
Iﬁ%@é— The test site nust be in contact with the gl ass,

Wt h TR L IsRuRs if 858Rd tUHRRENBESS the bRnfi 9@Fadelin between the
mai ntain the correct heat transfer properties fromthe

gdsa”s"he test itegngstbain dtméaqb waihtthe glapﬁo ;M AMeIIrBGI9E if@tes:, indyetyeen,

th t tf
i et o edh B350 i HanPlel oSSR e Ber i o
Underms plate ApSaratelh 8sisise Gt WxWits a glaksé ea)?tpmwrbl the glass
mount ed on a noveable arm a mrror is

suififerihmaitieinet &13086by e intexgial feedbagk I%h@ftmr@n Lindemgath this
{éﬁ; B{ﬁhm? 1§O§f"' \Q{lﬁ)nmﬁ& e%blggguovﬁal%lg%ﬁ Ahfifbrid e$1§5gdn es

an a rture 0] e experi nenter

uﬁ@érhé‘a%lﬁ esalldvhhellighhtio, bepaditivuédumicr thesans pave. Wlfeﬁ thdkeght is
ght off when the paw is renoved; a cut-off _of 20.

48
agt@caéeﬁidlé shines theoyh Ba eperBire PEstRmlinmeler- vihe exprrizpnter activates
p%‘lt d, a8t dnkic s@ﬁ%org Qrd S gﬁ} e %vh@ﬁ‘ﬂ'le EREis removed: a cut-off
rimenter t he I nt.

so turn t at any po
oA_Z(T |4&Eécondl§emutds thae mo nidsuehdanchge atiil oncmfsh@uld&dx’aafaﬂtth e

light .is activated. Fluxmser the flux/c
THARYP RifBaY| i cxpermertey mpg L kG ram T e et g5ghy point A Tiner
vﬂ%'r%@d ﬂﬁ%u?&tlon%ﬁl% th&trtﬁe fibiis g@vaR@. nodi fied by

justing the plantar devic but nmust never be
chandiéuk mnatet:meecasiictsl tee frfx/@m2 whpm thertight is aFfivatedCdinissshould be

20 The . exp t ,can erf.ormed.after varying .
ianaed SPOTOahs afF B fe POrERE BY G g plabld? device, but
itk h&rarBt cRheeliPRE RhidEIB IR ah SxplRmSdnt ed at 48h post- FCA
i njection or 3h post - carrageenan i njection. Test

The experiment can be performed after varying lengths of time following the
induction of inflammation. Hyperalgesia is measured at 48h post-FCA injection or 3h

post-carrageenan injection.

Test Procedure

Naive rats: For the procedure of establishing a Dose Response Curve, one group of 7
rats is used as a control group; they are anesthetised with the remaining 28 rats, but
are not given any injection. Testing of the naive group may be done eithef prior to
beginning or immediately following the experiment, with the minimum stress
possible, the rats are placed in individual Plexiglas boxes (14 x 21 x 9cm) on top of
the plantar device; they are allowed to habituate for a period of 30 minutes. When the

animals are ready to test, the light is placed directly under the test-site and activated,
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Nai ve rats: For the procedure of establishing a Dose
Response Curve, one group of 7 25 rats is used as a

w@omtedsenr oup; they are anesthetised with thePCT/GB2004/000099
remai ning 28 rats, but are not given any injection.
Testing of the naive group nmay be done either prior to
begi nning or imedi ately foB2ow ng the experinent,
with the m ninmum stress possible, the rats are pl aced
i n individual Plexiglas boxes (14 x 21 x 9cm on top

f h t d . )
anﬁé]pe é g oggfltﬁéraggy%%ﬁdg{&eﬁe% %Acﬂ‘!@dS glﬁP%a@%) ';6 gl‘;f’%v@ skin
teﬁlgaqmré ® ﬂeﬁﬁﬁ to hibienalia0toridsrenling adakin end thy ratndertherhe

st-site and activated, WD 2004/ 062562
rem@wcmmmagﬁb@lgbelfs%eand the latency to withdrawal is

ecor e SKi n
Bgsg ing 92@' es: Ai‘]%x {e %bggaté){) 1516?(1 iy gﬁﬁcopdft?gtg{alk/g‘ge At
1n{e@{‘e@ﬂmt}ﬁF\OAt(bﬁca[rﬁigSeran)éam Ipdaved [remdmdnaéhob(qs oplthewdchine and

heir cage. Baseline Val

allogodl ter Babituatcoton 38 myBWEY- f%?x%g&gﬁ§g§pu@1?w%§ Sl
ntﬂ%?in{a%o %ﬂﬂejﬂ@ﬁﬁ@wheﬁ{ for AisREBhtioR. Thelhaat stiahlub exscedn

|ne owed to habituate for 30 m nutes.
undee tiexpe sitegent] ehie latency th wﬂhdra\yalt 1R eec@gque@vqﬁeadmgs are taken,

asTaho Vet PGPSO iese Bt e pes e B0 ¢ b snjonals
th%b&&lﬁ‘:&ﬁ&%&%%é}grgemhs hrésengcor ded; two readi ngs

as above i's the conparison, of these
Phstsleng testing | Qees ipetelgesioge evidblished. fad s apineated wigh the

that tabl i sh eral ge
cqggg? tp@g‘rt ‘ﬁﬂjﬂ’%mg @%%Feﬁaregsaﬁlg%ﬂégglggn? ﬁi@g &rhost suitable
v@lﬁ@lﬁ ra@éo?dﬁi@@o ktah@e8 pebovlirbs. t Tigs adndifisautish ofitd, doses, estume,

onpound is prepared and dissolved in the nopst
aB(lltlmalmlf@eStlH@ pften injealéerois @perafie for dhah sermperust Sk @aﬁﬁ%fs

TR5e P AL AL SR o ot s

1.606r Cd. @ﬁjéctﬁfns L’étscawplawao@i all\Mredl td kattifuaig cndhpplantds aptaratus
20- 30 m nutes post-1njection, such as for

wéhilg the duaprediiges ity %ffegt alhep testipg copounds G%Qi“‘fwtes of more
f%zf‘o% 51 ﬁ{eel @tlfn{'?atgl Wed%ﬂ@ﬁ%&? oridhhbl &gh Qﬁth‘ihéiﬁ cage

en testing conpounds at
nidtEs tMS are alveays re;ﬂaxtddomtheg (tr@nal npmtwmlntheur angmg} eage mates

HEC T S NI TS N R A
3‘6%9& St b aié‘ﬁhéed%degh&@hnﬁ@% ARNRA @%ﬁﬁtmmhwﬁa@m to the

stress of re-establishing a social structure

phdrttdi macmrg:r Gllepting ispatformedBrdencriter @boyailsvodredipgeare tpken
(Sne tfhﬂ | antar and allowed 30 mnutes to habituate to
e machi ne. Testi ng is perfornmed as

desc rTﬂ?:%uﬁQlQH@st b& ¥R ARG Sy akert, ak®hh the correct position, with

1o urine or feces between the skin of the paw and the glass surface of the machine. An

animal should not be tested if:
- The animal is in locomotion, including sniffing, grooming and exploring.

- The animal is sleeping.
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Criteria for Testing: The ani mal nmust be cal m and
quiet, yet alert, and in the correct position, with
wQ@2000062562 ne or feces between the skin of the pamGaa@W4/000099
the glass surface of the machine. An aninmal should
not be tested if - The animal is in | oconotion,
i ncluding sniffing, groom ng3and exploring. - The
animal is sleeping. WO 2004/ 062562 PCT/ GB2004/ 000099
33 - The animal is show ng obvious signs of stress

o T . : - ¢
- Eh2Rlg) BB RS S AE Fon il S o
flef) fieddss dnde a@rthepodsible regoit dfglcompolihd sitei effebt 4l cannot be
pasitioned in such a way that the paw is not in direct
aQdftdact with the 5 glass (paw resting on top of
ot |

15 it TSP Bl S 606
ghsd (paiv restingeinetop efltail);om t he experinent conpletely (at

e be nni n When r|n or feces are present, the
- R et §P?@ﬁ%@l@ﬁlwg@ ng s el of a\/haeéeueetu@ahlthls

:
SR AT e SRS ot 6 B0 i
ex pe Whenniriase onﬁt;ceg etprgsenty the anhnalbmenuWednhe glakesurface is

i n it a short-term

d fr t he .b
WP e e girL 1 tanliced et R Rt iof Soome or
ebit@b téhid ﬁﬂlﬁ%bﬂ’iw ttl‘ﬁé“@dﬁ%ﬁm@ﬁteﬁﬁﬁ? %Gﬁt?ydmt)w REBBRE ndohE thelr

test. Re-Tests: any tinme during the experinment, if
hmdelnecs@@é pf thehos to ﬁ@lh@&ll%%mnauaﬁenthml beﬂnevmms @lase observation

0 n S ngQ 0, t he heat
obfr B e EBR HE IR Bt FRATRET b 5.5
,Bmgut es. " Thi s may be due to the ani mal noving
t Iy, or urinating or defecating while the

st i mak usy iisheld@ting tiaiXpbefent, ﬂ@ﬁ@@ip@ﬁhﬁnﬁeﬁﬁ%@%ﬁ&m Y the
of the follow ng are consi der ed responses to the heat

PRV WIdTAsY 2 oespupsehsawh b responsei thedfeat Sl’ﬁlémﬁmwﬂccf gnimhlgnay be

ki n Lat e
OO o 5 By S B PR o B et oy By ¥ e
ufimating-or 'ﬂe&SatmgewhitDa/ﬁhe gtlmhfuslié‘l‘@elﬂg a;?;fhed. t he
centroplanar (m ddle paw) aspect of the inflaned paw

Alcgept&I®Bpordse® M t he

any of the following are considered responses to the heat stimulus

-Withdrawal movement of the paw off the glass (often followed by paw licking)
- Lateral movement of the body (contralateral for the stimulated paw)
- Toes are moving off the glass

- the centroplanar (middle paw) aspect of the inflamed paw is removed from the

glass.

Analysis

The data are expressed as the mean + SEM. Statistical significance is assessed
using T-test for comparison between naive and inflamed rats, and one way ANOVA
followed by Dunnett’s multiple comparison test (post-hoc) for drug effectiveness. A

difference between groups is considered significant with a minimum p value of <0.05.
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gl ass. 25 Analysis The data are expressed as the nean

SEM Statistical significance is assessed using
w(a2a0e86256Dr conpari son between nai ve and i nf | ar€dGBa103/000099

and one way ANOVA followed by Dunnett's nultiple

conparison test (post-hoc) for drug effectiveness. A

di fference between groups i 34consi dered significant

with a mnimump value of _<0.05. WD 2004/ 062562

PCT/ GB2004/ 000099 34 EXAMPLES The invention wil |

further be described in nore detail by the foll ow ng

Exanpl es whi ch descri be net hods whereby conpounds of

the present invention may 5 be prepared, purified,
EXAMPEESNd biologically tested, and which are not to
—be construed as limting the invention. | NTERMED ATE
T?lé ﬂi\%ﬁﬁ%ﬂpﬁﬁﬁ)@f‘bé‘&éslﬁ@&hﬁ Inhorb @B by the fdllowing
rret hyl ester A mxture of 4-(brononethyl)benzaqic
Eaam;il,es wei dinydesertheamethads Whgebm@mmym s0 t¥l§ DEgSPRERYRpfion may

hi t
oRRERBE, S, iy S BB s e o
c6Rsudbd bi limdirigaRe ‘Mvteﬁtlérm uene to give | NTERVEDI ATE 1 in
quantitative yield. 1H NWR (CDC13) 8 3.20 (d, 2H, J=22

HQEER%IA@ @84 qr(ﬂhmg’tﬁoﬂ%hgsp}ﬁﬂvl)n%@)-be&o?cﬁaoﬁ(ﬂ ,méih"ll ester

11. 2 Az,

Ar - HA m1>8u®0)f (ﬂbrg&pmg&gl)b@zomracﬁ) me‘[}m- mﬁ;{:ﬁbﬂ 278 49 mmol)

o RS SRR RN ERP R s s by

DEERYEk Addsoved By dﬁaﬁstﬁtﬁoﬁ%ﬁﬂl mmbnmmgmd mmmuﬁl in
li th| um di i sQprop | am de (32.7 M i n_hexanes,
qutantlit)itwaet yieldg EN@&D@M 3.0 (anH Jr%2 WasCHple - 6§|(¢oﬂéé0 8

BT TolS B BB PHTrP LBt 6030 ¢ M
M(dnngJ%ﬁﬁ@rHy\fter 20 12 hrs, the react | on mxture
was quenched W th wat er (300 nL) and extracted with

TRRVBBEARES: 4340380 EhdbonTient PRAINB RBipeFidianilCearboxylic
PP ST T €0 over "MySOA and evaporated to gi ve a
oduct, rch was purified by flash chromat ograph
pr ovi Pea sdluﬁmnﬂmmmsxw i dry T8O (290(rBL pwagyad ed

35% . |.R.(Nadl 18, 16 0 o
deapvise iagm Srsdmsopanide 42T IRY S ket §5XHges 4y o) 3178 °C.
Faedtadton mixture was then allowed to warm to room temperature prior to addition

of N-tert-butoxycarbonyl-4-piperidone (9.76 g, 49 mmol in 100 mL dry THF). After

12 hrs, the reaction mixture was quenched with water (300 mL) and extracted with
ethyl acetate (3 x 300 mL). The combined organic phases were dried over MgSQO, and
evaporated to give a product, which was purified by flash chromatography to provide
INTERMEDIATE 2 as a white solid (5.64 g, 35%). IR (NaC1l) 3424, 2974, 2855,
1718, 1 688, 1606, 1427, 1362, 1276 cm™; 'HNMR (CDCl3) & 1.44 (s, 9H), 2.31 (1,
J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (t, J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H),
3.87 (s, 3H, OCH3), 6.33 (s, 1H, CH), 7.20 (d J=6.7 Hz, 2H, Ar-H), 7.94 (d, J,=6.7
Hz, 2H, Ar-H); C NMR (CDCl) & 28.3,29.2, 36.19, 51.9, 123.7, 127.8, 128.7,
129.4, 140.5, 142.1, 154.6, 166.8.
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25 J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (t,

J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87 (s, 3H,
w@a3pe2562 33 (s, 1H, CH), 7.20 (d J=6.7 Hz, 2HCPHGBR)04/000099

7.94 (d, J,=6.7 Hz, 2H, Ar-H); 13C NMR (CDC13) 8

28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7, 129.4,

140.5, 142.1, 154.6, 166.8. ¥ 2004/ 062562

PCT/ GB2004/ 000099 35 | NTERVEDI ATE 3:

4- Br ono- 4- [ br ono- (4- net hoxycar bonyl - phenyl ) - et hyll

NT@?(MED Tlgg gyl L&r&%ogﬁggtﬁox%g&%ﬂ%vster 0 ]
5 édlﬁge)_ -Icarbax¥hc,ac1 |eufbdlutuét fé}%e (’200 m) was added a

sol utTonmbttuler HINTERMEBIATE 285 111§ nirfol) BnBR,00; (1.0 g) in
C After 1.5 hrs at roomtenperature, the

d?};%lﬂgf%?ﬁnatg@@r (20D mlpayasddedp Sq@momgmm@ém d@.mmny in

3"0911?1]% ‘tg%\gi\’a% Otv\‘g,f rélxrf% églré‘%jroo%lt r'g‘EJ:[e ?]%% WE a%ﬁamfﬁtratlon

IR, 0O; (W8 Goridensed fIlﬁe tsi@ waR\Edn dBSMRd 15@!139/1’@&&&@ (200 mL)
sol vents provided a(ﬁroduct whi ch was recrystallized

Yas8ed WHB WA ER0Q Bmlgi WM Hﬁémmwear@ medzwm% and|drigd
I 2969 . 1725, 1 L
H3 ey Ko7 bR ycoch g Bhied 45 sl g fom
Mmolto?@vé lNTERIMED];A‘?ICE § &3 a Bitlite s&hdl%d(m 27'3;%) 3Rgﬁla01)
35 ?&%172@»41 o6 1436 1368 1@5& 1948 cm IHle BMR EDEs) 3 136 (s,
4 5
B 7S (5T Lo, 1ot i iy Jov e ) 550k 30 By, a0
(biNFHRVESY @I E=814 H; DHY ArbE) (7080@r by Hzpie wt-1); BC NMR
yl en eridine-1- carboxylic acid terf-buty
(éﬁb oa2&8) iﬁ g Y- AOBNTERMELR. AR, 329.9, 103, ]13014mb411) 9,| I$4.4,
1gghanol (300 ni) and 2.0 M NaCH (100 ni) was heated
at 40 C for 3 hrs. The SO|Id was col |l ected by

d = ru3| ' concentrat ed HCl .

I NTE

o %@ﬁ %@I}%ﬁEDIﬁT% H{r@lgﬂl fﬂét&@l{OWﬁ’ (E)O%?L) and

2:(BM) NaQHZ 20 odl,) whis hefedHat, 4(B°(1folr|3 hr2 Hhe th@Waé d@‘llected by

fé’(‘gésuonsmghdlzqﬂloovegughtg?npﬁrsvagﬁlimgfhe c\llrg%ﬂt was ggsc(lﬁed 9%
13C NWR

ab‘&om?rﬂe/vx/é'fer "Qnd Vgasc}ﬁlélfs@ed td g?i{ % ﬁac@ée&% cghC_JL

(CDC1 3% 28. 7,
HﬁﬁRM HB%SFM (:137g., 37%) 95 BolatdiUase, whitdp@vder by filtration:

"HNMR (CDCl;) 8 1.45 (s, 9H, ‘Bu), 2.22 (dd, I=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd,
J=5.5 Hz, 6.1 Hz, 2H), 3.34 (dd, J=5.5 Hz, 6.1 Hz, 2H), 3.54 (dd, J=5.5 Hz, 6.1 Hz,
2H), 7.35 (d, J=6.7 Hz, 2H, Ar-H), 8.08 (d, J=6.7 Hz, 2H, Ar-H); *C NMR (CDCls) §
28.3,31.5,34.2,44.0,115.3, 128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3.

INTERMEDIATE 5: 4-[bromo-( 4-diethylcarbamoyl-phenyl)-methvlene] —biperidine-
1-carboxylic acid tert-butvl ester

To a solution of INTERMEDIATE 4 (1.0 g, 2.5 mmo]) in dry

dichloromethane (10 mL) at - 20 °C was added isobutylchloroformate (450 mg, 3.3

mmol). After 20 min at -20 °C diethylamine (4 mL) was added and the reaction was



| NTERVEDI ATE 5:
4-f br ono- (4-di et hyl car banoyl - phenyl ) - et h
wo enweesoperi di ne 1-carboxylic acid tert-but yPCEEB2I04/000099
To a solution of INTERVEDI ATE 4 (1.0 g, 2.5 mol) in
dry dichloronmethane (10 nL) at - 20 C was added
i sobutyl chl oroformate (450 mp 3.3 30 mmol ). After 20
mn at -20 C diethylamne (4 nL) was added and the
reacti on was WO 2004/ 062562 PCT/ GB2004/ 000099 36

[l owed to warmto roo te After 1.5 hrs t
By R B Fb oM ST 1o Pissolirats s evaporateFand
tiAvetidhé RBE ParlBbNRIIEHRSdNYEih A GEt Ak And RAtMRTIRY orgd€ phase was
or gani ¢ phase was washed with brine and dried over

weglsdavitiRbriag and diedsyeyMeSO4p B@mocr@]obfaObfmfd weevidedwhprotuct,

%@@ﬁ%@ 1gsh Bt BT LR T EBEATE 5 gsppie
5 nédA& (}303&55173%97@, (1%69)430515%75 16945 1632841612688, 116815115
mﬁ]% 1H NMR (CDC13) 8 1.13 (br, 3H, CH3), 1.22 (br,

KERBYR (CD:)(Gs]. 1D @r3d) CH3)21 22 (6t 3H)EH, G 1 M2, (5,28, Bu),

272t 355 Ba 255 2 B (g s Je iyt oot . 535k 49), T @
= 0@2’ SO MY SERELSS o el o fypSiepenit 1,

1433 28 3,1406,84.2, 39.114312,6/9.7,105 5, 120\, HREBDI 24 E, B7.1, 140.6,

10 1g- %bﬂ_,g)rg( pi peri din-4-ylidene)nethyl]-NN-diethyl benzam
&0 sol ution of | NTERVEDI ATE 5 (15.6 g, 34.6

o

0 N d| chI oromet hane (200 rH) was added
N ‘ -4 msihyl |- Fikdiet

' e
Wif’u???ﬁsr"ﬁ%?nf"q’ Eﬁqﬁgﬁ‘%ﬁ?’é? TR S8 o %Z{@%‘%"ﬁ&&%ﬁn
(Zom?) veasaddesbuiglubryectionmsd @0tmias1 Behndl}. IThe solution was stirred

P R b T Fo e 8 L
15 rﬂnﬁ&h@ﬁ’qﬁe@usgl/g‘é‘r wels@ﬁ%@(wﬁi%&l&%n@ﬂﬁﬁé B ¥¢bd W) and

soI id (12 | NTERMVEDI ATE 7
he: qoirtanas] qrg@m«h p}gtmcgs.\yq:rn@nh@ NaiSe),i ﬁltered and concentrated to give

Hﬁ*—fﬁk&lﬁﬁ-‘)ﬁ@?ﬂ? Ep el bR IR N N 0 0 0

INTERMEDIATE 7a: 4- {bromo[1-(thien-2-ylmethyl)piperidin-4-ylidenelmethyl}-
N.N-diethylbenzamide

Br Br
NaBH(OAc),
1,2-dichloroethane

Intermediate 6

\ I
20 Intermediate 7a
To a solution of INTERMEDIATE 6 (1.4g, 3.99mmol) in 1,2-dichloroethane
(30ml) was added 2-thiophene carboxaldehyde (7461, 7.99mmol) and sodium
triacetoxyborohydride (1.694g, 7.99mmol). The reaction was stirred at room
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Hinternmediate 6 s 20 Internediate 7a To a sol uti on of
| NTERMEDI ATE 6 (1.4g, 3.99mvol) in 1, 2-di chl oroet hane

w@ 3@ay256ms added 2-t hi ophene car boxal dehyde (F@BGB2004/000099

7.99mmol ) and sodium triacetoxyborohydride (1.694g,
7.99mmol ). The reaction was stirred at room WO

2004/ 062562 PCT/ GB2004/ 00009%7 37 tenperature under
nitrogen. After 18 hours the reaction was diluted with
di chl oronet hane and washed with saturated aqueous

GRAHRAIGRE PRASLE 0SS 1 BAUTOUS L RYSE IRy EX Rt €

WO~ por nmet hane an € conbi ned

divh@raomethand falk sshel fethdaivetdedy@icoad bl bicafddhtdNThe
sulfate, filtered and concentrated. 5 The resulting

agRRoBs layer Was extacted;vaigh tie marens efklidieromgthapagnd diegpmpied
. ) . |

o A aG AR BRE Bl bt Sl WL e

T ey vk G el Ay g S

agetpip haxaes 675 horatond DS RE B VE A T Cotdlg, Sebsbesp thick

ERGRERI{A NH2  Tol uene, Ethanol, Water N N &S, &S,

Internediate 7a Internmediate 8a To a sol uti on of

TRAEBLATE 0 08 B B R e
th&?%:%%@gﬁg&gleﬂ FERE ’Qgi d nonohydrate (0.886 g,

5.71 nmmol ) and aqueous sodi um carbonate (2M 4.76 m,
9.52

o] 0]
) B m-aminobenzene boronic acid /‘ O O
Na,CO, Pd(PPhy), l NH,
Toluene, Ethanol, Water
N
S

r
I
N
S
\ \ |
Intermediate 8a

Intermediate 7a
To a solution of INTERMEDIATE 7a (1.702 g, 3.81 mmol) in a mixture of

toluene (40 ml) and ethanol (8 ml) was added m-aminobenzene boronic acid

monohydrate (0.886 g, 5.71 mmol) and aqueous sodium carbonate (2M, 4.76 mi, 9.52
mmol). Nitrogen was then bubbled in the solution for 25 min prior to the addition of
the palladium tetrakistriphenylphosphine (0.439 g, 0.38 mmol). The solution was
heated for 5 hours at 90°C then was cooled and saturated ammonium chloride (40 ml)
and ethyl acetate were added. The aqueous layer was extracted with two portions of
ethyl acetate and the combined organic extracts were dried over anhydrous sodium
sulfate, filtered and concentrated. The resulted material was purified by flash
chromatography, eluting 5% methanol in dichloromethane to afford
INTERMEDIATE 8a as a yellow foam (1.605g, 91%).
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15 mmol ). Nitrogen was then bubbled in the solution
for 25 mn prior to the addition of the palladium

W edonakisel ri phenyl phosphi ne (0.439 g, 0.38 mmoP{T/GBR@4/000099

solution was heated for 5 hours at 90C t hen was

cool ed and saturated ammoni um chloride (40 m) and
ethyl acetate were added. Thsg aqueous | ayer was
extracted with two portions of ethyl acetate and the
conbi ned organi c extracts were dried over anhydrous

C;%%gt p)l\ 124 {{36‘ Eapét % ) ﬁtgépr ﬁgqyid liifi‘;@]g\g;g gﬁpr ?hﬁgjp_lpenl?imA-
vidensimet ‘él;}g%&;‘?le%?’f??. 223188, et hanol i n di chl or omet hane

1 utrat v

to afford | NTERMVEDI ATE 8a as a yel |l ow foam (1. 605g,
919% . WD 2004/ 062562 PCT/ GB2004/ 000099 38 COVPOUND 1:
4- f 3 (acetylan1no)pheny|] [

g | nee yI)plperl di n- 4- h~

- ,N—di enzam de 0 O J I- I
chlorid NI L, leTrlet g& ene H B(%\/I &
&S, Interngdi ate 8a Conpoald®i™ 5 To a soI utio

| NTERVEDI ATE 8a (370 ng, 0. 8cgmol ) in dichl orofret hane
(10 M) wasadded triethylam ne (345 |, 2.48

fol |l oned, by Jacetyl chloride (63 |, 0.89 nmol).

sol utig s stirred for one hour and saturaf sodi um

bi car bo e (10 mM) was added. The aqueous Nayer was
extracted with two portions of 10 di chl oronet hane and
t heteewdrde .ed or gani ¢ extracts were dri ed ©wepund 1
anhydrous sodiumsulfate, filtered and concent rat ed.

The reS|due was ied by reverse pha
chr oRaeseRaaR gt BVAERMEIGAR 4 (a0 Brommal) nalighioromethane

PR B3 BB P LRET B s IRAR

phasd ity The Sslufich WhyRirfdWhi & IRAVEET sdddRdFBdiuRe %0
yield). HPLC Purity: >99%
bicarbonate (10 ml) was added. The aqueous layer was extracted with two portions of

dichloromethane and the combined organic extracts were dried over anhydrous
sodium sulfate, filtered and concentrated. The residue was purified by reverse phase
chromatography eluting 10% to 40% acetonitrile in water containing 0.1%
trifluoroacetic acid. COMPOUND 1 was obtained as the trifluoroacetic acid salt and
was lyophilized to give a white powder (278 mg; 52% yield). HPLC Purity: >99%
(215nmy); >99% (254nm); >99% (280nm). Found: C, 57.87; H, 5.48; N, 6.26.
C30H35N30,S x 1.5CF3CO,H x 0.7H,0 has C, 57.83; H, 5.57; N, 6.13 %. '"H NMR
(400MHz, CDCl3) 6 1.11-1.16 (m, 3H), 1.20-1.29 (m, 3H), 2.14 (s, 3H), 2.66-2.75 (m
6H), 3.25-3.30 (m, 2H), 3.52-3.60 (m, 4H), 4.42 (s, 2H), 6.77 (d, ] = 7.06 Hz, 1H),
7.04-7.10 (m, 3H), 7.18-7.22 (m, 1H), 7.23 (br s, 1H), 7.24-7.28 (m, 2H), 7.29 (s,
1H), 7.40 (d, ] = 8.16 Hz, 1H), 7.44 (d, J = 5.98 Hz, 1H), 7.83 (br s, 1H).

2

INTERMEDIATE 7b: 4- {bromo[1-(2-furylmethyl)piperidin-4-ylidene]methyl} -N.N-
diethylbenzamide




15 (215nm; >99% (254nm; >99% (280nm . Found: C,
57.87; H, 5.48; N, 6.26. C30H35N302S x 1.5CF3CO2H x
w@2004Besb;ms C, 57.83; H, 5.57; N, 6.13 % 1H NMR/GB2004/000099

(400MHz, CDC13) 5 1.11-1.16 (m 3H), 1.20-1.29 (m

3H), 2.14 (s, 3H), 2.66-2.75 (m 6H), 3.25-3.30 (m

2H), 3.52-3.60 (m 4H), 4.439s, 2H), 6.77 (d, J =

7.06 Hz, 1H), 7.04-7.10 (m 3H), 7.18-7.22 (m 1H),

7.23 (br s, 1H), 7.24-7.28 (m 2H), 7.29 (s, 20 1H),

7.40 (d, J =8.16 Hz, 1H), .44 (d, J =5.98 Hz, 1H),

7.83%br s, 1H). | NTERMEDIATE 7b:

e ofNL- (2- furyl met {yyl/) pi“hperi di ' el met hyl
-N i | bgnzami de 2004/ 062562 BCT/ 04/,000099
399000 ZIN D\ H ~\ NiBHooad),l / Br I/

NaBH( QAc) 3 , 2- di ehleroeethane—N N &X01 nmedi at e

6 Hlinter i ate 7b Tpdienlosethatei on of
(1.4g9, 3.99ngwpl) in 1, 2-dichloroethane

added 2-furdl dehyde (621, 7.99mml) and sodi umN
triacet oxyborohydride (1.694g, 7.99mmol) @2
r

I eR@iire@fe V@S stirred at room tenperature
nitrogen. 5 After 18 hours the reaction was dil uted
wi th di chl oromet hane and washed with <¥id&iedn

aquerys soRMioH BF NTBRMETIETE d (423U 0l) &Y ED-AWBtSoroethane
extracted with two portions of di chl or onet hane and

(30nad) W@Wd‘?é& fmra;léfrhyde €621 26 9¥mmeh) end spddmaviecetoxyborohydride

R LSRR TR G e A ARG e
5 AGlRF 08rRb € FabYotion wilsi deit et d1@m%¥cﬂﬁ&ﬁ£iﬁ>%ﬁﬁ%sﬁe7& witht 0
afford 10 | NTERVEDI ATE 7b’1‘&é 503g, 87% as a pale

sapuriafeghgqBequs sodiNpERMVEDPIIE -aqueous layer was extracted with two

3- anj h - furyl.met 4-
p%ﬁﬁl&%&@?@oﬁ%%@%% gﬁlﬁ ﬂrebenzball rre]d a%g%{fj racks were dried over
anhydrous sodium sulfate, filtered and concentrated. The resulting material was

purified by flash chromatography, eluting ethyl acetate/hexanes (7:3) to afford
10 INTERMEDIATE 7b (1.503g, 87%) as a pale yellow oil.

INTERMEDIATE 8b: 4-{(3-aminophenyl)[1-(2-furylmethylpiperidin-4-
ylideneJmethyl}-N,N-diethylbenzamide

O 0
/\N /\N .
) Br m-aminobenzene boronic acid )
| Na,CO, Pd(PPhy), | NH,
Toluene, Ethanol, Water
N N

(o] (e}
\ ! \ |

Intermediate 7b Intermediate 8b
To a solution of INTERMEDIATE 7b (2.120 g, 4.93 mmol) in a mixture of
15  toluene (50 ml) and ethanol (10 ml) was added m-aminobenzene boronic acid
monohydrate (1.145 g, 7.39 mmol) and aqueous sodium carbonate (2M, 6.15 ml,
12.31 mmol). Nitrogen was then bubbled in the solution for 25 min prior to the



10

15

20

Br m am nobenzene boronic acid J / \ Na2CG3 Pd(PPh3) 4
NH2 Tol uene, Ethanol, Water NN OO Internediate 7b

woO paoeoeasei ate 8b To a sol uti on of | NTERVEDI ATEP@HGB2004/000099

(2.120 g, 4.93 mol) in a mxture of 15 tol uene (50
m ) and ethanol (10 m) was added in-am nobenzene
boronic acid nonohydrate (140145 g, 7.39 mmol) and
aqueous sodi um carbonate (2M 6.15 m, 12.31 mol).
Nitrogen was then bubbl ed in the solution for 25 mn

BT S SO 008t

s6RIti60 Kag hedledBr 5THBs. at DO tHi:ﬁ |v¢41fs icobleland Sedbd ahhomum
hours at 90C then was cool ed and sat urated anmoni um

chloride (%n()zﬁod eyl agriate wieyd addedt Fheaquspus lapieenas eRiracted with

FOHGFST o UFl AR FERG gt BE VR

aﬂmn@hmafm@s@fm @intetea aaa dohdBntrbilell AL refuillch Qi R6HHA R s
concentrated. The resulted material was purified by

pprifiehby: Ardrairorgrtaprephy.cluiing»yo sughnephiarkehloramethane to afford

oagﬁ\@fiﬁﬁg@%gﬁg&ﬁ&%&ﬂé@g%@% ﬂ_E 8b as a yel | ow

tLECHC IOy, ,—“,'m"ihgthé/...,u.?mlﬁ N~ 2 Triethyl amine H DCM
N N @ O 10 Internediate 8b Conpound 2 To a solution

of | M DI ATE-8b (442 mgy, 0.99 rmol
di;’ﬁlo 10 m) was addedtrleHyI Q
[,-3.0 Wed bAcetic anhydride ) N)J\
Triethyl amine H
DCM
N
o 0
\ \ |

Intermediate 8b Compound 2

To a solution of INTERMEDIATE 8b (442 mg, 0.99 mmol) in
dichloromethane (10 ml) was added triethylamine (431 pl, 3.08 mmol) followed by
acetic anhydride (103 pl, 1.09 mmol). The solution was stirred for one hour and
saturated sodium bicarbonate (10 ml) was added. The aqueous layer was extracted
with two portions of dichloromethane and the combined organic extracts were dried
over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by
reverse phase chromatography, eluting 10% to 40% acetonitrile in water containing
0.1% trifluoroacetic acid. The COMPOUND 2 was obtained as the trifluoroacetic acid
salt and was lyophilized to yield a white powder (264 mg; 44% yield). HPLC Purity:
>99% (215nm); >99% (254nm); >99% (280nm). Found: C, 61.19; H, 5.75; N, 6.71.
C30H35N303 x 1.3CF3CO;H x 0.3H,0 has C, 61.25; H, 5.82; N, 6.57 %. '"H NMR
(400MHz, CDCls) 6 1.12 (br s, 3H), 1.24 (br s, 3H), 2.12 (s, 3H), 2.64-2.75 (m, 6H),



10

15

acetic anhydride (103 I, 1.09 mml ). The sol uti on was
stirred for one hour and 15 saturated sodi um

wherwantssnt e (10 M) was added. The aqueous | apET/GBaE4/000099

extracted wth two portions of dichloronethane and
the conbined organic extracts were dried over
anhydrous sodium sul fate, fi4itered and concentr at ed.
The residue was purified by reverse phase
chromat ogr aphy, eluting 10%to 40% acetonitrile in

t takni o) C
gt T G N I P BN B T Xl
657dl(d, ad. Masz, 1¥phos (& ¢ 8.91 Hizedid), a. 2007, 2@(@@@)6!7 4(32(54J =
44% yi el d) HPLC Puri t >99% (215nm ;
9@%9@ 56995 3, 1800AFS (hréui'/ﬂ) C, 61.19; H, 5. 75 N,
C30H35N3CB x 1. 3CF3CCR2H x 0. 3H20 has c 61 25;

@L}&Marﬂudm br s, 3H), 212 (s, 3H) 264275(m
6H), QWO 2004/ 062562 PCT/ GB2004/ 000099 1 3.27 (br s,
3.53 (br s, 4H), 4.25 (s, 2H), 43- 6. 47 (m 1FD
. (m 1H), 6.77 (d, J:7/72\
1 Bz, 2H), 7.21-7.29 (m 4H),
7.48 brPr§HzBllN)5§ 7.88 (br s,
c: 4-—{Dry

d| et hyl benz de 0 O Br Br PhCH2Br, NEt3 %
Intermediaté 6 / Internmediate 7c To a sol utjonJof
INFERI\/EDI ATE 6 (7.783, 22.2mml) in dichlgromethane
( 16059 added triethyl amine (9.3nL, 66.8mol) and

benzyl bromde (3.2nL, 26.9mvl). The reaction was
stirred at roomtenperature under nitrnbag@ldlateNter 24

10 h
Fquod JephitEnFACTERRIMSE RS 1P fe o beltBh T fn FRfoh Ferhane
(ldmdd) wesl ad:dreg ari¢thylexiine (3. Smnméa&dmoe)otmd\b%ﬁzﬁ f&h}fﬁh‘ﬂe @$2mlL,
diu fat.e, filtered and concentrated. The
2§ 3Tl d Hrae Ch PP TP PBATBRTR bissder trogen. Afte 24
hgﬁ% gﬁ%ﬁ%@%gﬁ%ﬂ b vikdPahd BREIRESINER RS ekifacted Wih

dichloromethane. The combined organic extracts were dried over anhydrous sodium
sulfate, filtered and concentrated. The resulted material was purified by flash
chromatography, eluting ethyl acetate/hexanes (7:3) to afford INTERMEDIATE 7c¢
(6.89g, 70%) as colourless solid.
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(6.89g, 70% as colourless solid. 15 WD 2004/ 062562
PCT/ GB2004/ 000099 42 | NTERMEDI ATE 8c: 4-

wd@ ¢@4mensemphenyl ) [I - (phenyhnet hyl) pi peri di n- 4PCT/¢B2004/000099
i denel methyl) -N N-diethyl benzanmide 0 0 J | / Br
m am nobenzene boronic acid J / \ NH2 Na2C38
Pd( PPh3) 4 Xyl enes, Ethanol 4Mater N N Internediate 7c
Intermediate 8¢ To a solution of | NTERMVEDI ATE 7c (8.50
g, 19.3 mmol) in a mxture of 5 xylenes (120 m) and

INeIEhaEgl (18198&142- _smad&ed hﬂ-_ﬁrﬂegﬂgﬁgé@g%em{n@{ amaci d

ooy dr e U S0 Y, -

wéﬁlﬂiﬁﬁﬁff&"](‘[é\kﬁwi@mmﬁ?%8 mmol ). Nitrogen was then
bubbded in the solution for 25 mn pridf

_addil] the pal | adi um tetraki st ne
(ING7 .4 mmol ). The solution was
hodir s 9QCBr hen meeinolsorshedgroaiperidnat

extract ed h two, portions of.,ethyl acetatefand the

es

conbi ned gani ¢ Xxef]racts Wwere dried over arhydrous
sodi um sul ftte, filtered and concentrat ed.

resul t erial was purified by flash

chroma aphy, eluting 2% to 4% methano

Aet hane to afford | NTERMVEDI ATE 8c
foam (8.14g, 93%. 15 COWOUND 3: 4-f f
34avaetaielzam no) phenyl ] [ 1- ( phenyl net hyinfermtdiate 8¢

pi peri di nyl.i dene] net |- di,et hyl.-henzam.de \\

2004108 38woPe} M&% (5398 133 HRER G e of
xibes20 A aniHAb1&®0 ml) was added m-aminobenzene boronic acid
monohydrate (3.96 g, 28.9 mmol) and aqueous sodium carbonate (2M, 29.0 ml, 58

an orange

mmol). Nitrogen was then bubbled in the solution for 25 min prior to the addition of
the palladium tetrakistriphenylphosphine (1.67 g, 1.4 mmol). The solution was heated
for 18 hours at 90°C then was cooled and water (60 ml) and ethyl acetate were added.
The aqueous layer was extracted with two portions of ethyl acetate and the combined
organic extracts were dried over anhydrous sodium sulfate, filtered and concentrated.
The resulted material was purified by flash chromatography, eluting 2% to 4%
methanol in dichloromethane to afford INTERMEDIATE 8c as an orange foam
(8.14g, 93%).

COMPOUND 3: 4-[[3-(acetylamino)phenyl][1-(phenylmethyl)-4-
piperidinylidene]methyl]-N,N-diethyl-benzamide
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DCM O NN Internediate 8c Conmpound 3 To a sol ution
of | NTERMEDI ATE 8¢ (500 ng, 1.1 mmol) in

waele@hbersenret hane (10 m) was added pyridi ne (PGRGH2004/000099

3.32 mmol) followed by acetyl chloride (82I, 5

1. 15nunol ). The solution was stirred for 18 hours then
water (10 m) was added. The&3 aqueous | ayer was
extracted with two portions of dichloromethane and the
conmbi ned organic extracts were dried over anhydrous
sodigm sul fate, filtered and concentrateg The

in dichforonet hahe NThg
he corr 1di ng hydrochltQ X2
10 using 1INjHC i nVit her t @rigHeve COVPOUND 3 as g

col ourl essse|id (540mg—92%—y+etd). HPLC Pur jtw /go
>99% (215nM ; | >98% (254nm ; D@-’980/6(280nrr) 111 NWR

( 400MHz, 8 1.11 (t, J = 6.7 Hz, 3H), 1.2%7(t, J
= 6.7 , 2.06-2.14 (m 2H), 2. 44-2.59 2H)
3.11 ( 12.3 Hz, 2H), 3.25-3.30 (m 2
3.43-3°88°(m 4H), 4.35 (s, 2H), 6.80-6.9 1H),
7.22-7.31 (m 3H), 7.32-7.40 (m 3H), 7.42-7.58 15

( M Int&hipdiatd NTERVEDI ATE 7d: Compound 3

4-[ brono[ 1- (3-thienyl methyl )-4-piperidin |i~]nmethyll-
N, N- di et hyl - benzanm de WO 2004/ 062562 PCT/ GB2004/ 000099
44 0oTsagolugon of IBFERMEDIATE 8cH(500 megBiH(1anpiod in dichloromethane

bR ORI 1% St HRdb ek uietiorce e2u
1.4 Smbfeg). ThS sQTHB Was StirfodZofll $Hb@E aRLRMIG (1() %QP%Q ad/éﬁﬁ The
added 3-t hi ophene car boxal dehyde (1.8nl, nmol )

agiselgyer was extracted with two portions of dlchloromethane and the combmed
organic extracts were dried over anhydrous sodium sulfate, filtered and concentrated.
The residue was purified by flash chromatography, eluting 2% to 10% methanol in
dichloromethane. The product was converted to the corresponding hydrochloride salt
using 1IN HCl in ether to give COMPOUND 3 as a colourless solid (540mg, 92%
yield). HPLC Purity: >99% (215nm); >98% (254nm); >98% (280nm). 'H NMR
(400MHz, CD;0D) 6 1.11 (t, J = 6.7 Hz, 3H), 1.23 (t, ] = 6.7 Hz, 3H), 2.06-2.14 (m,
2H), 2.44-2.59 (m, 2H), 3.11 (t, J = 12.3 Hz, 2H), 3.25-3.30 (m, 2H), 3.43-3.58 (m,
4H), 4.35 (s, 2H), 6.80-6.91 (m, 1H), 7.22-7.31 (m, 3H), 7.32-7.40 (m, 3H), 7.42-7.58
(m, 6H).

INTERMEDIATE 7d: 4-[bromo[1-(3-thienylmethyl)-4-piperidinylidene]methyl]-
N,N-diethyl-benzamide




tri acet oxyborohydride (4.72g, 22.3mnol). The reaction

was stirred at room5 tenperature under nitrogen.
WQ@\RG0e106258 hours the reaction was dil uted w th PCT/GB2004/000099

di chl or onet hane and washed with saturated aqueous

sodi um bi carbonate. The aqueous |ayer was extracted

with two portions of dichl ogvonet hane and t he conbi ned

organi c extracts were dried over anhydrous sodi um

sul fate, filtered and concentrated. The resulted

mategial was purified by flash chromategraphy, eluting

5% nget hanol in 10 dic onmet hane t NTERMEDI ATE
AN or ange oi | \8/39, 97% |eI ERVEDI ATE

8dJ 4- a Eﬁophenyb %ﬁ t hi enyl

plperldlnylldenelneth aPHINARY- di et hyl'- benzani dej} O 0

/[--N/[-- Br Tm am nobenzene boronic ac /1

Na3COoB PdPPh3)4 NH3 2 HBPAdREe  Et hanol , Watet NIN S\

S Internedyate 7d Internmediate 8d To a sol utithn of

| NTERVEDI ATEE 7d (6.86 g, 15.3 mmmol) in awé\o;\\?ire of

15 toluene (150 mM) and ethanol (30 m) s added

minggrradel&€nzene boronic acid nonohydrate (5 , 23.2

nmol ) and aqueous sodi um carbonate (2M 19.0 m, 38 WO

2004/ 062562 PCT/ GB2004/ 000099 45 nmobtyrmeditd Tdogen was

e e a6 O
Q)@)m% Was éldélgd mo}ﬁhen-gb%rb%%l%hﬂé éW@ﬁth ealeatolf end §0‘311um

our’s at was cool ed 'and water (60 m ) and

trmbétykym«dtwlnde%ﬁ%g azadsaunol) Tihs recplion yes|stjred aljqem

extracted w t. 0 t he
s egbipeandior e B9t 1 BT Bl Bt BEh R R0 o0
d§ﬁf$‘ré’lﬁétﬁéﬁef @d8yashbd Wah @@tuam& a@;@emrﬁoﬂﬁmeﬁmarbEhﬁe The
resulted material was purified hy. flash

agivousTiRy GV aphyTacks Nl PR iSO AHATARAGEn nd the combined

o%&g&?{ rg% §§Jfége”%1 d?%v%ggg{dﬂ c@%@%bﬁ% ﬁﬁe@& afld concentrated.

Tﬁe kdsarépmateyibbivad pafpdayyash thiofratdyrapiy) dﬁtﬂng/ F%0methanol in

eri di nylidenel net NN- di et hyl - benz
10 d1c oromet hage to give INTERI&IE]DIATE 7d as a¥x orange o ne6d8%3 g, 97% yield).

INTERMEDIATE 8d: 4-[(3-aminophenyl)[1-(3-thienylmethyl)-4-
piperidinylidene|methyl]-N,N-diethyl-benzamide

0O 0
<N Z N O O
) Br m-aminobenzene boronic acid ) NH
[ Na,CO; Pd(PPhg), [ 2
Toluene, Ethanol, Water
N N

~=
g S

— —

Intermediate 7d 4 Intermediate 8d
To a solution of INTERMEDIATE 7d (6.86 g, 15.3 mmol) in a mixture of
15  toluene (150 ml) and ethanol (30 ml) was added m-aminobenzene boronic acid

monohydrate (3.6 g, 23.2 mmol) and aqueous sodium carbonate (2M, 19.0 ml, 38
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00 O NH2 ACl NHtriethylamine DCM NN S 3',
I nternmedi ate 8d Conpound 4 To a sol ution of
wO MNDERSSRE ATE 8d (1.05 g, 2.1 nmol) in di chl oreemEeGBagwa/000099
(25 M) was added triethylamne (450 I, 3.23 muol)
foll owed by acetyl chloride (2101, 2.95 mmol). The
solution was stirred for thr&e days at room
tenperature and 15 saturated sodi um bi carbonate (20
n1) was added. The aqueous | ayer was extracted wth
| | ..
m O Ao a® Incl SR BT SR RS 2o ISR TR adicion of
tisaipAllatimm fetrhh@ﬁi‘@ﬂe@@cﬁp]inﬁe (t.8 g kd mIiEhB TiesdollitRnWas heated
purlfled % Iash chromatography eluting 5%to 8%
@tt Y agetgte were added.

S B B A A A b e
otiganiQexifitisioert dried b anlflréus sBdfultﬁ s/ulfa&Q Tl%sfealaﬁﬂ r@)]alcentlrated.

>970/ 4n >97% (280nm . Found: C, 63.54; H
The regﬂ efgmaglz@msmmfse@m ashychromatogppty, ﬁb@ng:%@ 53@

L I L RO
(@526 02%9)62562 PCT/ GB2004/ 000099 46 2.56 (m 2H) ,
2.69-2.85 (m 2H), 3.01-3.12 (m 2H), 3.21-3.31 (m
COHP OBINID 43433 -(atetyladhtitho)pHer3 ][ (-$3- tlﬁé'ﬁvlm@th =45- 87 (m
piﬂéhdm%a&eimaﬁwﬂwm&&ﬁhyibe%&a&@ (m 3 .50 (t, J
Hz, 1H), 7.55 (d 9, 4.9 Hz, 1H)

7 66-07 71 (m 1H). INFERI\/EDI ATE 7e:

. s di nyl met hylo) - 4- pi pecidiy
- benzam 941\0 OHO /|~N

/<IN ! NH,
triethylamine
DCM O
N N
Intermediate 8d Compound 4

To a solution of INTERMEDIATE 8d (1.05 g, 2.1 mmol) in dichloromethane
(25 ml) was added triethylamine (450 pl, 3.23 mmol) followed by acetyl chloride
(210 pl, 2.95 mmol). The solution was stirred for three days at room temperature and
saturated sodium bicarbonate (20 ml) was added. The aqueous layer was extracted
with two portions of dichloromethane and the combined organic extracts were dried
over anhydrous sodium sulfate, filtered and concentrated. The residue was purified by
flash chromatography, eluting 5% to 8% methanol in ethyl acetate to give
COMPOUND 4 as a yellow foam (324.6mg, 28% yield). The COMPOUND 4 was
converted to the corresponding hydrochloride salt using 1M HCl in ether. HPLC
Purity: >97% (215nm); >97% (254nm); >97% (280nm). Found: C, 63.54; H, 6.69; N,
7.38. C30H3sN30,8 x 1.5HCI x 0.6H,O0 has C, 63.53; H, 6.70; N, 7.41%. 'H NMR
(400MHz, CD30D) 6 1.09 (t, ] = 13.7 Hz, 3H), 1.18-1.25 (m, 3H), 2.07 (s, 3H), 2.43-



NaBH( OAc) 3 1, 2-dichloroethane H N Internediate 6 &N
Internmedi ate 7e To a solution of | NTERMEDI ATE 6 (0. 5g,
wazezoeasb) in 1, 2-di chl oroet hane (15ml) was aRdBEGB2004/000099

3-pyridine carboxal dehyde (1601, 1.71mmvol) and sodi um

tri acet oxyborohydride (392ngy, 1.85mmol). The reaction

was stirred at room 10 tenpeg@ture under nitrogen.

After 18 hours the reaction was diluted with

di chl oronet hane and washed with saturated aqueous

j [ Arhh S, e
Sl b S e S R e
4)g4.06 €5, 2XD)/ G1B1-5.8%0E 18] RUO-0\8I(ma B hY.07.9919.35q8, YA, 7.50 (&, J
sulfate, filtered and concentrated. The resulting
Triet 6% DA (s § FiZed 463 Hed Hin 7 ShroPatagBphy, el uting
5% met hanol in 15 di chl oronmet hane to afford

NLEESNEM/EL A8 A\ B

o
Ty a

aR{dE/ GB2004/ 000099 47 | NTERVEDI ATE Se: 4-
[ (3 -am nophenyl ) 11-(3 -pyri
eri digyl i denel nethyl -

' acid | / 2

R\
[/ _Br Jx amg nobenzene bor gni @ \
{d% Ph H2 Tol uene, Iai: anol , Wt erN N

| nter medigtte_Be I nternmedjate 8e To a | ut
| NTERVEDI ATE| 7e (630mg,M 8 4% ol ) in a mixtur
t ol uene (9f) and et&g& cl)ro(thza erri) was added

m am nobenzeng boroni € aci d fonohydrate (264fqy, J1.70
m nol) and gfjueous sodi um carbonate (2M 1.8 miN" 3.55
Mol )N tLogen was then bubbled in the s%ﬁn for
25 min prior to the addition of the pallgdiu
tetraki stri phenyl phosphi ne (98ng, 0.09 mmoh)# The

sol ution was heated for 5 hours at 90(

t hen S
cool ed and saturated ammoni um chl ori de n(eﬂbe%ﬁe\)%and
To a solution of INTERMEDIATE 6 (0.5g, 1.42mmo]) in 1,2-dichloroethane

l_tlhyl-b enzamde 0 O J |

(iSml) was added 3-pyridine carboxaldehyde (160pl, 1.71mmol) and sodium
triacetoxyborohydride (392mg, 1.85mmol). The reaction was stirred at room
temperature under nitrogen. After 18 hours the reaction was diluted with
dichloromethane and washed with saturated aqueous sodium bicarbonate. The
aqueous layer was extracted with two portions of dichloromethane and the combined
organic extracts were dried over anhydrous sodium sulfate, filtered and concentrated.
The resuiting material was purified by flash chromatography, eluting 5% methanol in
dichloromethane to afford INTERMEDIATE 7e (630mg, 100%) as a yellow oil.



5

10

10 ethyl acetate were added. The aqueous | ayer was
extracted with two portions of ethyl acetate and the

W@ o0vBioease2 or gani ¢ extracts were dried over anhpdr/GB2004/000099

sodiumsulfate, filtered and concentrated. The
resulted material was purified by flash

chr omat ogr aphy, eluting 3% t4 5% net hanol in

di chl oronmet hane to afford | NTERVEDI ATE 8e as a
col ourl ess foam (559ngy, 84% . WD 2004/ 062562

é%ﬂ%[‘]? Q0993 -2t S MRAPNG Dyridinylmethyl)-4-
E{;f R Lw]g%zpdlaavl legldakd. DY i nyY et hy1) - 4-

rdr Nyt 1T aenej et T -N,Ndlrethyl-b enzam de 0 0
NH trlethylamne DCMO N N Nf
nd 5 To a solution of INL P
(240ny, 53 nnDI) in 5 dichl oronet han

i (o) feo]

Ny Pani nes) '%‘g’B”Ff”eb@m%%ac'Prrml f ol NEMEY NH,
acetyl chl orli de (5 ). The solutiog was
stirred fof |
saturated sqQdfum bi carbonate (20 m) was addety
aqueous | ay was extracted with two portions jof

di chl or ane and the conbi ned organic acts

wer e drheg over anhydrous sodi um sul fate, kl} ered and
concentritfed. The 10 residue was purified by reverse
phiasehe@dhs it ogr aphy el uting 10%to 40% Inaoetiaadd ri | e

VP ?aEf 3&‘9&2‘3%&%&%&@%@&{0@3‘3 Tuterp D & it of

I 8mehoNBhAcRe BOMMRY acid 148
tél%ﬁe 'l)h!%gg lrﬁlfzvﬁvrgus %@Hegwglol}o (2150m ;  >09%

rﬁcﬁﬁhy{dl)ate (29%@( E%@nm)ql) ardoagdousGod®m %bonqte @M4:.8 ml, 3.55

rgfmg]é Nj oggn g]j}% eﬁ& Ek}ﬁdl_%g@)é ﬁﬁ&l? T%/E'\%%)mlg Pf? % 104 Efu[e adgltﬂ)g of

tBe fa % liﬂalun?’{é}rakl%trﬂiﬁeﬁﬁ%hokplﬁne @ﬁngﬂ) 09?151911.4(')%)2 EI‘EQ sdlBtiorBWhs heated
r 1

f6r 8]1191&8 9tL90°quhell WS cqnl@mam saelretmi amn)omum slslomds 640(nﬂ) and
qﬁg)l atiq_t&te V\@&‘ %ddg“(]ig F hf ﬁﬂueﬂgs ?ayer was Qttac?ed w1t o port1ons otsethyl

acetate and the combined organic extracts were dried over anhydrous sodium sulfate,

nt er nedi at e
8e

filtered and concentrated. The resulted material was purified by flash
chromatography, eluting 3% to 5% methanol in dichloromethane to afford
INTERMEDIATE 8e as a colourless foam (559mg, 84%).



10

15

20

| NTERVEDI ATE 7f :
4-[ brono[ | - (4-pyri di nyl net hyl ) - 4-pi peri di nyl i dene] neth

W@ Rdo4/0236N, N- di et hyl - benzam de Synt hesi zed as BEtIDGB2G08/000099
internmedi ate 7f but using 4-pyridine carboxal dehyde
as the al dehyde. WD 2004/ 062562 PCT/ GB2004/ 000099 49
| NTERVEDI ATE 8f. -N N-di et hy4g benzam de Synt hesi zed as
shown for internediate 8e but using internediate 7f as
the vinyl brom de. 5 COVPOUND 6

Cfbl‘{ﬂ:’%'[ﬁ\?ﬁ qt Xl[ﬁﬂ ag Qt)y %9%%’)' ilén*/l q’f’( ?—%&ﬁ(ﬁh@ﬁjle@ﬁ;lf Xl

ﬁ \lrj Fal Ilﬁ & TfN?{/ (ll:ﬁl IVLB%H,”" er;m ;]é}BIILdIII uﬁ R' \O IO

\' Ng@ Internmedi ate 8f Conpound 6 To®a sol ution
o | NTERNEDI ATE~8f (255ng, @, 56 nmmol ) _+n
10 mM) was |[added tri et 6
. A foNypwed by 0 acetyl | or s

0.72 mmol ). The sol ufi on twatsiasité rred for three days a
roomtenperatyre and saturapgg sodi um bi car bonate™(20
m) was added) The aqueous |ayer was extracted w'th

two porti ons! of di chl oronmet hane and the conbi nedV
or gani ¢ racts were dried over anhydrous Fum
sul f at g} flltered and concentrated. The regidye was

purifie N3 y reverse phase chromatography el u ng 10%
to 35% 15 acetonitrile in water containing 0.1 %

t ri'PPI6YBBRet i ¢ aci d. COMPOUND 6 was obt &°ReW¥dS t he
tri fIToor sdetian of INGEFRMEPIARR e \ﬁ%@mgf OpRimmeddnt o gi ve

d?cﬂqg' Jr%%ma,ggg@e{%x& r%dH&g%@J B8 %5‘6 P §6 BUnA Yonowad By

acetyl chloride (50 pl, 0.71 mmol). The solution was stirred for four days at room

L,

temperature and saturated sodium bicarbonate (20 ml) was added. The aqueous layer
was extracted with two portions of dichloromethane and the combined organic
extracts were dried over anhydrous sodium sulfate, filtered and concentrated. The
residue was purified by reverse phase chromatography eluting 10% to 40%
acetonitrile in water containing 0.1% trifluoroacetic acid. COMPOUND 5 was
obtained as the trifluoroacetic acid salt and was lyophilized to give a white powder
(148 mg, 39% yield). HPLC Purity: >99% (215nm); >99% (254nm); >99% (280nm).
Found: C, 52.38; H, 4.84; N, 6.79. Cs;H3¢N40, x 0.9H20 x 2.9TFA has C, 52.40; H,
4.86; N, 6.64%. "H NMR (400MHz, CD;0D) 6 1.11 (t, J = 6.7 Hz, 3H), 1.23 (t,J =
6.8 Hz, 3H), 2.09 (s, 3H), 2.65 (br s, 4H), 3.26-3.55 (m, 8H), 4.47 (s, 2H), 6.81-6.91
(m, 1H), 7.24-7.36 (m, 6H), 7.55-7.56 (m, 1H), 7.69 (dd, J = 5.0, 7.9 Hz, 1H), 8.16 (d,
J=7.8 Hz, 1H), 8.66-8.82 (m, 2H).
INTERMEDIATE 7f: 4-[bromo[1-(4-pyridinylmethyl)-4-piperidinylidene]methyl]-
N.N-diethyl-benzamide

Synthesized as shown for intermediate 7f but using 4-pyridine carboxaldehyde
as the aldehyde.
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Found: C, 53.16; H, 5.14; N, 6.74. C31H36N402 x 2. 6TFA
x 1.4H20 has C, 53.13; H, 5.10; N, 6.85%H NMR

W@ 200M562 CD3OD) 6 1.11 (t, J = 6.6 Hz, 3H), 1PCBGERY04D00099
= 6.8 20 Hz, 3H), 2.09 (s, 311), 2.57-2.73 (m 4H),
3.27-3.43 (m 6H), 3.50-3.53 (m 2H), 4.44 (s, 2H)),
6.85-6.88 (m 1H), 7.20-7.3#9(m 4H), 7.32-7.38 (m
2H), 7.57 (s, 1H), 7.69 (d, J = 6.1 Hz, 2H), 8.74 (d,

J = 5.5 Hz, 2H). WD 2004/ 062562 PCT/ GB2004/ 000099 50

Y TR AR 2 .13 aminophenyD[1-(4-puridinylmethyl)-4-

A= 10" | dC oL P | drn-4-yl1dene) met hyl |
mpﬁrldmv FPHUE @‘cj%&%d fl% h%rff]?le/ Br 1. 3-acetyla m

ﬁesﬁ’zéﬂ%)éhoxbﬂ lf&ﬁni!eﬁnaﬁaté ShbRGEE g BtHrRRia)es/ fds the vinyl
ol uene, Ethanol, Water N 2. TFA, DCM N H boc
btcxlmlé¢nedi ate 5 Inter medi ate 9 To a solution of
| NTERVEDI ATE 5 (5.00 g, 11.1 mml) in a mx
CONRORND 604-[[3x(agttylamwap)phgnyh ol -(4-ppadipyh 4
pepeadmﬁmmwmmmm(z 95 g, 16 5 nmmol)
and gpueous sodi um carbonate (2M 35 nmL, g0 nmol).

Ni trdggen was then bubbl ed through t he_sollution for 20
AN e addi tion

t he pal iNum
tgljakl pheqy!'khosphi ne/<u~1 c28 0, 1.
ution~wasj) heat ed or ]tﬁetIUQMlﬁé at 90C and t he /&
h 0

concentrat ed~i_n vacuo. as di |l uted
bri ne and

acetate. TheyCTonbi ned organic extracts were drikd
over anhydraus sodiumsulfate, filtered and
concentffat®d. The residue was purified by fl adh

chr omat phy, eluting with 5% met hanol i nN~

di chl oronet hane. The naterial was then dissolved in
di cilepfeanebihane (80 nl) and trifluroaceti cCappuwdf 10

M) VBS, asldesh ofMerrraEDIATEWES2 Snh g, 1063b theio)iB h at
roomtenperature and then 15 saturated aqueous_sodi u
ditidarontizne (Wasasasedlded eethdgraims (J&F Bl é%éampe éolmsed by

ag;g'tey@l pﬁgggg Iésglul@gﬁ 35 g\é\gglgrme soflutlontvsbas asarre&] ﬁ)r tlEree dﬁ}‘f)snat %om

temperature and saturated sodium bicarbonate (20 ml) was added. The aqueous layer

was extracted with two portions of dichloromethane and the combined organic
extracts were dried over anhydrous sodium sulfate, filtered and concentrated. The
residue was purified by reverse phase chromatography eluting 10% to 35%
acetonitrile in water containing 0.1% trifluoroacetic acid. COMPOUND 6 was
obtained as the trifluoroacetic acid salt and was lyophilized to give a yellow powder
(48 mg, 12% yield). HPLC Purity: >99% (215nm); >99% (254nm); >99% (280nm).
‘Found: C, 53.16; H, 5.14; N, 6.74. C5:H3eN4O2 x 2.6TFA x 1.4H,O has C, 53.13; H,
5.10; N, 6.85% 'H NMR (400MHz, CD;0D) 6 1.11 (t, ] = 6.6 Hz, 3H), 1.23 (1, ] = 6.8
Hz, 3H), 2.09 (s, 3H), 2.57-2.73 (m, 4H), 3.27-3.43 (m, 6H), 3.50-3.53 (m, 2H), 4.44
(s, 2H), 6.85-6.88 (m, 1H), 7.20-7.31 (m, 4H), 7.32-7.38 (m, 2H), 7.57 (s, 1H), 7.69
(d, J=6.1 Hz, 2H), 8.74 (d, J = 5.5 Hz, 2H).
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bi carbonate and one portion of brine. The organic

| ayer was dried (Na2SO4), filtered and concentrated
wapa4aéXser ded | NTERVEDI ATE 9 (4.38 g, 979 as BCDGBIM4/000099

solid. 1H NWR (400MHz, CDC3) 5 1.12 (t, J = 7.03 Hz,

3H), 1.24 (t, J = 6.05 Hz, 3H), 2.11 20 (s, 3H)

2.37-2.47 (m 4H), 2.89-2.9%0m 4H), 3.22-3.33 (m

211), 3.48-3.59 (m 2H), 6.73-6.78 (m 1H), 7.05-7.10

(m 3H), 7.19 (t, J =8.01 Hz, 1H), 7.25 (d, J = 8.20

81 1293 hgn\/;\ﬁ_p%%"!ﬁ@@%ﬁgne)methvﬂ -N.N-

1 SEAMACa i no) phenyl ] |
1- (pwridin-2-ylmethyl)piperidin-4- hy §
depelethyl I - N, N-di et hyl benzam de 08,1 ~ 5
DIJ(I HNaBH&IOA 3H12d|chlorotha I
| nter ate Y ?% N 8% %sef uti o N

carboxal dehyde (0.21 rrL 2.18 nrol) and SOdI
triacet oxyb(ﬁ\’ohydrl dé& T(FO 8 g, 2. g%l nmol ). Thie
reacti on was°stirred at room tenperature under
ni t r ogenaterédigrs 18 hours the reaction was WASHEWS t h
saturated aqueous sodi um bi carbonate. The aqueous

"1518:3/ ﬁcfluﬂ@?oﬁﬁwﬁﬂmﬂﬂiﬁ GWO a1 11iems])dii a mixture of toluene (100
I chl or onet hane and the conbi ned or n|c extrac
k) &l etmamtol kawss acled dctoaiasnippahe 8yl bmq%%% (e 165
concentrat e
FaoBoBatyms s Sl g TR, Kb ten
lﬁﬁ)ﬁte‘éﬁhﬂoﬁ 1 thel sBluth §6r Z0mirepriirng therdiidonrafheumnilodivet i c
acid OUND 7 was_obt aj ned as ilhe trifluoro ¢
tatr?lqstnslamglmmm st 10 ek Shesulion wat B ey 18 hours
L 39 419 b
%’(%@ 4§ I%lg ’dgegé‘, e?gaté%m U@ngﬂ gl%'é Eés‘fdgg ﬁ%%%ge%é%%%mm? AN

e%m%ted l@tﬁﬂe?@m?o 1 Bccfitd CDREComBindd bizehiastrits were
H 5.68; N, 8.10% _1H NMR
dned over anhydrous sodium sulfate, filtered and concentrated. The residue was

purified by flash chromatography, eluting with 5% methanol in dichloromethane. The
material was then dissolved in dichloromethane (80 mL) and trifluroacetic acid (10
mL) was added. The reaction was stirred for 18 h at room temperature and then
saturated aqueous sodium bicarbonate was added. The layers were separated and the
organic layer was washed with another portion of saturated aqueous sodium
bicarbonate and one portion of brine. The organic layer was dried (N a;S0y), filtered
and concentrated and afforded INTERMEDIATE 9 (4.38 g, 97%) as a brown solid.
11 NMR (400MHz, CDCl3) & 1.12 (t, J = 7.03 Hz, 3H), 1.24 (¢, J = 6.05 Hz, 3H), 2.11
(s, 3H), 2.37-2.47 (m, 4H), 2.89-2.99 (m, 4H), 3.22-3.33 (m, 2H), 3.48-3.59 (m, 2H),
6.73-6.78 (m, 1H), 7.05-7.10 (m, 3H), 7.19 (, J = 8.01 Hz, 1H), 7.25 (d, ] =8.20 Hz,
2H), 7.58-7.63 (m, 1H).
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(400MHz, CD3OD) 3 1.11 (br t, J = 7.03 Hz, 3H), 1.24
(br t, J = 6.64 Hz, 3H), 2.09 (s, 3H), 2.64-2.77 (m

wa o4/ 0&5821- 3. 34 (m 2H), 3.35-3.47 (m 4H), 3.BEGF8B&®4/000099

(in, 2H), 4.51 (s, 2H), 6.88 (ddd, J = 6.64, 1.95,
1.56 Hz, 1H), 7.24-7.30 (m 4H), 7.36 (d, J = 8.40
Hz, 2H), 7.45 (ddd, J = 7.62514.88, 0.98 Hz, 1H),
7.47-7.50 (m 1H), 7.56-7.58 20 (m 1H), 7.89 (td, J =
7.81, 1.76 Hz, 1H), 8.68 (ddd, J = 4.88, 1.76, 0.98

42 far % 1 2 € 11 D
Tt e@j‘fg @dﬁlr/ 9%&% o %&%8&9?% (RS A

3= t-azot l+-y|n’Er| dln 4 |I]ITEthy|}
'|ethylbenzan1de O ON JI~~120 S-1 KZC03.

edi ate 9 fifPougd 8 :
.ggiﬂe 04 nnnl)/rﬁ%dry
t hyl Zazol e hyef ochlPe

2,108 nmol') and dﬁ?ﬁ%?%un1 car bonat e
, 2.08 J" The react| stirred for t
gt room tenperature and ?ﬁgﬁpggncentrated in
The residuetwas diluted with dichl oronmethane and
washed wiiitdmeaime portion of saturated aqueogisSg0di um
bi car bonat e. The aqueous | ayer was extracted wmith two
portions of dichloronmethane 10 and the conbi ned

organic extracts were dried (Na2SO4), filteredr-48d
concentrated. The resulting material was purified by

EEH RO P HRIERIREY R g X %63@&8@9@%@;@@«3 (50
AL) tas SRR (ﬁné’\é%t?boﬁk%feﬁy&e@ ﬁSmLh.@ 18 Eﬂnﬁéw Qﬁ(?ess

acid salt and was |yophilized to give a col our
tsigpitexybpmhydrde (0 4@0@ 2 HpRnmobu ﬂmeyeacng@%a(s 2tiFeddt; romﬁg%

COUNE T N A DV

aqueous sodium blcarbonate. The aqueous layer was extracted with two portions of

5 4
(0. 354 g,

ot

dichloromethane and the combined organic extracts were dried over anhydrous
sodium sulfate, filtered and concentrated. The resulting material was purified by
reversed phase chromatography eluting 10% to 45% acetoniirile in water containing
0.1% trifluoroacetic acid. COMPOUND 7 was obtained as the trifluoroacetic acid
salt and was lyophilized to give a colourless solid (0.339 g, 41%). HPLC Purity:
>99% (215nm); >99% (254nm); >99% (280nm). Found: C, 59.46; H, 5.74: N, 8.06.
C31H3sN4O; x 1.6 CF3CO,H x 0.7 H,0 has C, 59.39; H, 5.68; N, 8.10%. 'H NMR
(400MHz, CD;0D) 6 1.11 (br t, J = 7.03 Hz, 3H), 1.24 (br t, ] = 6.64 Hz, 3H), 2.09 (s
3H), 2.64-2.77 (m, 4H), 3.24-3.34 (m, 2H), 3.35-3.47 (m, 4H), 3.48-3.60 (m, 2H),
4.51 (s, 2H), 6.88 (ddd, J = 6.64, 1.95, 1.56 Hz, 1H), 7.24-7.30 (m, 4H), 7.36 (d, T =
8.40 Hz, 2H), 7.45 (ddd, J = 7.62, 4.88, 0.98 Hz, 1H), 7.47-7.50 (m, 1H), 7.56—7.58
(m, 1H), 7.89 (td, J = 7.81, 1.76 Hz, 1H), 8.68 (ddd, J = 4.88, 1.76, 0.98 Hz, 1H).

b
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56.15; H, 5.40; N, 8.18% 1H NMR (400MHz, CD3OD) 6
1.12 (br t, J = 7.23 Hz, 3H), 1.23 (br t, J = 7.62

wWoH2004862562 2. 09 (s, 3H), 2.40-2.94 (m 4H), 3. 0BcBGBZ4004/000099

(m 2H), 3.24- 3.34 (m 211), 3.48-3.68 (m 4H), 4.53
(s, 2H), 6.87 (dt, J = 7.03, 1.56 Hz, 1H), 7.25 (d, J
= 8.20 Hz, 2H), 7.27-7.33 (m522H), 7.36 (d, J = 8.40
Hz, 2H), 7.53-7.56 (m 1H), 20 7.86 (d, J = 1.95 Hz,
1H), 9.11 (d, J = 1.95 Hz, 1H). WD 2004/ 062562

COMESIRPAE. 000899, éﬁm%%bﬁlgﬂ 3-thiazol-4- .hneth
Aideh Tl AR X 0 83;1%“1?2[]2% S IESASTREIN az ot -Va

T PEr 1 dr n=4-—t'1 ] ety v N\ di et hyl benzam de O 0 (\

D~ Oocy NaBH( OAc) 3 H 1, 2-di chl oroethan NN H

ate 9 <| Cbnpound 9 e~sane
ng/ﬂ or‘{d! D 7 a /Vzg @D;
440 ¢ YO8 nd t zoIe 5 boxalktehyde

3 mol') afforaed COVPOUND 9 (0.2 b

1% as itp TFA salt. Th| 1‘al was |yoph{li3
prg%luce a pate yell ow sollddgabﬁ_c Purity: >95%,
(215nm); >979% (254nm); >99% (280nm). Found C,| 55. 04;
H, 5.33; idmedate83. C29H34N402S x 1.7 CF3CO2 .6 H0
has C, 55.02; H, 5.26; N, 7.92% 1H NWR (4 :
Ch30D) S 1.12 (br t, J = 10 6.25 Hz, 3H), 1.23 (br t,
J = 6.64 Hz, 3H), 2.10 (s, 3H), 2.46-2.90 (rfomepHys
3.23-3.35 (m 4H), 3.37-3.65 (m 4H), 4.73 (s, 2H),

s 8 o1hon or DT RERIATER (1) pagarmol s dmy DM g i) was
added 4hRRorhsthyliahole h?d%@lgﬁ@é(@@&% %O%%@B%%%’o&gggl%g

54
carbonate (0.287 g, 2.08 mmol). The reaction was stirred for two days at room

:2%

temperature and then concentrated in vacuo. The residue was diluted with
dichloromethane and washed with one portion of saturated aqueous sodium
bicarbonate. The aqueous layer was extracted with two portions of dichloromethane
and the combined organic extracts were dried (Na,S0Oy), filtered and concentrated.
The resulting material was purified by reversed phase chromatography eluting 10% to
40% acetonitrile in water containing 0.1% trifluoroacetic acid. COMPOUND 8§ was
obtained as the trifluoroacetic acid salt and was Iyophilized to give a colourless solid
(0.114 g, 18%). HPLC Purity: >99% (215nm); >99% (254nm); >99% (280nm).
Found: C, 56.13; H, 5.26; N, 8.41. CyH34N40,8 x 1.5 CF3CO,H x 0.6 H,0 has C,
56.15; H, 5.40; N, 8.18%. '"H NMR (400MHz, CD;0D) 6 1.12 (br t, J = 7.23 Hz, 3H),
1.23 (brt, J = 7.62 Hz, 3H), 2.09 (s, 3H), 2.40-2.94 (m, 4H), 3.08-3.24 (m, 2H), 3.24-
3.34 (m, 2H), 3.48-3.68 (m, 4H), 4.53 (s, 2H), 6.87 (dt, J = 7.03, 1.56 Hz, 1H), 7.25
(d, J=8.20 Hz, 2H), 7.27-7.33 (m, 2H), 7.36 (d, J = 8.40 Hz, 2H), 7.53-7.56 (m, 1H),
7.86 (d, J =1.95 Hz, 1H), 9.11 (d, T = 1.95 Hz, 1H). ‘
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What is clainmed is: 1. A conmpound of fornmula I, a
phar maceutical ly acceptable salt thereof,

waelkasneasepner s, enanti oners, or m xtures ther epET/GB20102/000099

\NI V' / I 03 NRA 15 R NR 5 wherein Rl is
sel ected from C6_1oaryl and C2_6heteroaryl, wherein
said C6_loaryl and C2_6heteg®aryl are optionally
substituted with one or nore groups selected from-R,
10 -N®2, -OrR, -d, -Br, -I, -F, -CF3, -C(=OR,

PR o: M. (iSHam %heﬁxlr\llﬁ%(l,zgtﬁlazollss-g [I!zthvl%gﬁdm.-m

1i _jﬁlé&)h IU@ISWQ@YIPF amo,e [ ndependent | y, a hydrogen
.

and R2, R3, R4 and R5 are,®

ind eletedfr hydr ogems. 1. 6 and o
a3 I g/ CIobal kyl | ang )J\
re |on substlt ted

eIFéCt ed era (QARy I\I02 -OR,
-C(=O R, - 5 - SH,
“NR2, . -SO2R, '°r%‘394é CN -OH, -\ R,

N q
-C(:O)NRZ HNRC(=O R, and NRC( =0)-OR, wherein R is,
I ndependenirkdae9a hydr ogen or Cl_6al kyl . 20 y
compound according to claim1, wherein Rl | sel ect ed
from phenyl; pyridyl; thienyl; furyl; imdazolyl;
triazolyl; pyrrolyl; thiazolyl; and N- oxi do Cﬁ'ﬂ}ﬁ"‘i“ﬁ‘i/l
wherein Rl is optionally WO 2004/ 062562
PCT/ m@m/a@aaa ffpthddasFodSOMROENDVI dddl wsigy INTERIVEDIATE 9

1428851 38 asdif thd Ioots-Oabavadeny s (P ol &3 mmes) atarded
COMPOUND 9 (0.272 g, 41%) as its TFA salt. This material was lyophilized to
produce a pale yellow solid. HPLC Purity: >95% (215nm); >97% (254nm); >99%
(280nm). Found: C, 55.04; H, 5.33; N, 7.83. CaH34N40,S x 1.7 CF3CO,H x 0.6
H,O has C, 55.02; H, 5.26; N, 7.92%. 'H NMR (400MHz, CD;0OD) § 1.12 (brt,J=
6.25 Hz, 3H), 1.23 (br t, J = 6.64 Hz, 3H), 2.10 (s, 3H), 2.46-2.90 (m, 4H), 3.23-3.35
(m, 4H), 3.37-3.65 (m, 4H), 4.73 (s, 2H), 6.87 (dt, J = 6.83, 1.76 Hz, 1H), 7.23-7.33

(m, 4H), 7.36 (d, J = 8.40 Hz, 2H), 7.55-7.58 (m, 1H), 8.09 (s, 1H), 9.20 (s, 1H).
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whadoegeaset ed Cl_3al kyl ;

NC2, -CF3, Cl1_6 al koxy, chloro, fluoro, brono, and
iodo; R2, R3, and R4 are, independently, Cl 3al kyl or
R5 is selected from hyRPeG82004/000099
Cl_6al kyl, and C3_6cycl oal kyl, wherein said d_ 5
6al kyl and C3_6cycl oal kyl are optionally substituted
Wi th one or nore groups selegted from Cl-6al kyl,

hal ogenated Cl_6al kyl, -NO2, -CF3, Cl1_6 al koxy,

chl oro, fluoro, bronp, and iodo. 3. A conpound
according to claim1, 10 wherein RL is selected from
phenyl ; pyridyl; thienyl; furyl; imdazolyl;
@%itfs’lc]%m nd t hi azol yl, wherein RL is optionally

TSt ith one or nore groups selected from
1C| GGAIéWn ot eferailed, {Pphbahdentical eptailE dalt fﬁlare@
al koxy, | or o, fluoro brono, and i odo; ,

Mt%rﬁ@neqs{m%p@méﬁst q>rme@zre%@m@9f or hal ogenat ed
Cl_3al yl; and 15 R5 is hydrogen. 4. A conpound
accordfing to claim1l, wherein Rl is selected from

y [, thieayl, furyl, imdazolyl,
[ 20 and R3 are et hyl; R4
5 hydgogen. 5. A conpound

pyrr Iyl,
is @3 3al

accordi ng i n°Rhe conpound is sel ected
from 25

4-{[ 3-(acetyl am phe nylﬁl (thi en-2-yl net hyl ) pi perid
in-4-ylidene]i [}-N, N diethyl benzam de; 4- {[3

- (acetyl am no) yl] [

1- (2-furyl met hyl¥pi peridin-4-ylidene]nethyl} -N N
di et hyl benzam de} 4-[[ 3-(acetyl am no) phenyl] |

1- (phenyl met Rty - 4- pi peri di nyli dene] methyl]-N, N- 30
di et hyl - benzam de; WO 2004/ 062562 PCT/ GB2004/ 000099
56 4-[[3-(acetyl am no) phenyl] [

lﬂ_ieés t hi enyl met hyl ) - 4- pi peri di nyl i dene] met hyl J-N, N
Uit yl - benzami de; 4-[[3- (acetyl ani no) phenyl ]

[1- (3R PyisbidéBy BRI BY]dryfali CELERER SRBSIHTBIIY] ) adh M
Ca.¢heteroaryl are optionally substituted with one or more groups selected from -R,
-NO,, -OR, -Cl, -Br, -I, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR,
-SO3H, -SO2R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NR,, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C_galkyl; and

R, R®, R* and RS are, independently, selected from hydrogen, C.salkyl, and
Cs.gcycloalkyl, wherein said Cy.galkyl and C;.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR, -SO;H, -SO;R, -S(=O)R, -CN, -OH, -
C(=0)OR, -C(=0O)NR;, -NRC(=0O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.salkyl.

2. A compound according to claim 1,
wherein R' is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl, wherein R' is optionally
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di et hyl - benzam de; 5
4-[[ 3- (acetyl am no) phenyl ][ 1- (4-pyri di nyl methyl)-4-pip

we@ediodiospsb: dene] met hyl 1 - N, N di et hyl - benzam de; PAF/GB2004/000099

[ 3- (acetyl am no) phenyl ]

[1- (pyridin-2-yl nethyl)pi peridin-4-ylidene] nethyl}
-N, N- di et hyl benzam de; 4- {[53-(acetyl am no)phenyl] [
1- (1, 3-thiazol -4-yl met hyl ) pi peri di n-4-yl i dene] net hyl }
- 10 N, N-di et hyl benzam de; 4- { [3 -(ac

: I '
B PR T Siv Ber st o s Aeloggsed Cuaalion, -
NOW-EiFe tChysl dienyachloe, flasd, oatoyaseisdocal |y accept abl e
sal t s_ 1 her eaf . A cona)ound according to any_ one of

6
ol ai nd > R s}’ giedndependendy; Crapliin or halggepatediCy salkl; of
a CONROUREcAEE Ao agy & @ 1ow] i
manufacture of a neé(?%ghgﬁ?a(ﬂ%’r&tdh%ét 2?%%{/1’ vc‘),l;1 ‘5}8{5{&2‘?‘1 G-
catkyl end/Coscytlonlkyl amaptigedlyrsobsitretsd iwithl one dir amregrosps lected
Brm G GRY. POOBHA G R oaP TN Gl T2 G HEOR chloro, taord, bromo,
dddpamceutically acceptable carrier. 9. A nmethod for

the therapy of pain in a warm bl ooded ani nal,
conprising the step of admnistering to said ani nal

i N ne f such therapy.a therapeutically effective
i25 an‘ggﬂ p%‘fncg\acgg &laé@clor ding to any one of clains

1-5. viRereif RIHE B&&t@@fro&lﬁeﬁﬁ?ﬁﬁﬂiﬁﬂhieﬁgﬁ G Bl dazolyl;
gastroi ntestinal disorders in a warm bl ooded ani rr%l ,
REbYl; g1dihiagelyl. stheseipR aviontioneli e substtutesl wish dneaeri mretle groups

e tLca ffectiv
AREaohop S DGO SR OE ALY €L S,
oo, eorhe SandWei2 004/ 062562 PCT/ GB2004/ 000099 57 11. A

proc or preparing a conpound of formula I,
conprits Bg,gqnd 16 ape, pndgbgndenty, Cisafyfrar halogenated C.zalkyl; and

R’ is hydrogen.

4, A compound according to claim 1,

wherein R' is selected from phenyl, pyridyl, thienyl, furyl, imidazolyl,
pyrrolyl, and thiazolyl;

R? and R? are ethyl;

R*is Cizalkyl; and

R’ is hydrogen.

5. A compound according to claim 1, wherein the compound is selected from:
4-{[3-(acetylamino)phenyl][1 -(thien-2—y1methy1)piperidin-4-ylidene]methy1} -N,N-
diethylbenzamide;

4-{[3-(acetylamino)phenyl][ 1-(2-furylmethyl)pip eridin-4-ylidenemethyl}-N,N-
diethylbenzamide;

4-[[3 -(acetylamino)phenyl][1-(phenylmethyl)-4-piperidiny1idene]methyl] -N,N-
diethyl-benzamide;
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WRLH4/06¢562 | |

R5 N RI1 5 reacting a conpound of formula Il with

X-C(=0)-R4 or RAC(=0-0C(=OR4: O RN R3I1 / \ H N5
wherein RL is sel ected from C6_1PGEr/GB2@am00099
C2. 6heteroaryl, wherein said C6_loaryl and 10

C2_6heteroaryl are optionally substituted with one or
nore groups selected from-Bg -NO2, -OR -d, -Br,
-1, -F, -CF3, -C(=O R, -C(=O)OH, -NH2, -SH, -NHR
-NR2, -SR, -SMBH, -SMXZR, -S(=0OR, -CN, -OH -C(=0 OR,

e e R e

digthyRbenz ahﬁgléapendently, seI ected from hydrogen
17 6al kyl and 15 cl oal kyl, wherein s
AQB- @aeuyxalrmammw%b&%p %myhneamé) -6 E%ﬂﬁﬂlvenelmﬁhyﬂw N-
Sﬂ%’?&?l tute V\D 2004/ 062562 PCT/ GB2004/ 000099 58 with
groups selected from-R -NO»2, -OR -d,

4+ [EJ CEﬂylaIﬂ150)Ph@53][1 (%’y'ﬁl)llﬁyhnetﬁﬂ?@mﬂdimﬁm]ﬂdthﬂ]-N N-
-SBH, -SA2R, -S(=O R, -CN, -OH, -

d@@%ﬂog:zamq,_q _NR2 “NRC(=O R, and - NRC(=0) - OR

rei t) . N
51y By SEOAELS ity i
aeampesagmafe; formul a |, conprising: O
4-{[3-(acetylamino)phenyl][1-(1,3 -thiazol-4-ylmethyl)piperidin-4-ylidene]methyl}-
N,N-diethylbenzamide;
4-{[3-(acetylamino)phenyl][1-(1,3 -thiazol-5-ylmethyl)piperidin-4-ylidene]methyl} -

N,N-diethylbenzamide; and pharmaceutically acceptable salts thereof.
6. A compound according to any one of claims 1-5 for use as a medicament.

7. The use of a compound according to any one of claims 1-5 in the manufacture
of a medicament for the therapy of pain, anxiety or functional gastrointestinal

disorders.

8. A pharmaceutical composition comprising a compound according to any one

of claims 1-5 and a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising the
step of administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-5.

10. A method for the therapy of functional gastrointestinal disorders in a warm-
blooded animal, comprising the step of administering to said animal in need of such
therapy a therapeutically effective amount of a compound according to any one of

claims 1-5.
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15

2RNO RBR/\ NRA RS N Rl) | 10 reacting a
conpound of formula Il wth R1L-CHO or RL-CH2X: 0 2

woRM40625821 / \ ( 4 NR R5 N H Il wherei nPRIGB2004/000099

selected from C6_loaryl and C2_6heteroaryl, wherein
said C6_loaryl and 15 C2.6heteroaryl are optionally
substituted with one or noresgroups selected from-R,
-No2, -OR, -d, -Br, -I, -F, -CF3, -C(=OR, -C(=0) OH,
-NH2, -SH, -NHR, -NR2, -SR WD 2004/ 062562

PCT/ GB2004/ 000099 59 -SO3H, -S2R, -S(=O R, -CN, -OH
-C(=0O R, -C(=O NR2, -NRC(=O R, and - NRC(=0) -OR

Iher eAprdReksior prapeties s esibyundoofifyaidg g roafprisihgbal kyl ;

R2, R4 and R5 are, independently, selected from
hydr odg Cl_6al kyl, and C3_6cycl oal kyl, wherein said
Q?KGaI d CG_6cygcl oal kyl are optionally

SUbN t UYE Wi t hgoheyor m@ e groups selected from
-R, laNO2, 1)l -F, -CF3, -C(=OR
(B o, “NR24 -SR - SOBH, - SO2R,
-S(=O R, -CN, , - C(=Q'OR -C(=O NR2, -NRC(=O R,
and - NRC(=0) - OB wherein Ris,

¥
R
I
reacting a compound of formula II with X-C(=0)-R* or R4C(=O)—OC(=O)R4:
O
R
o
R®
ok
R®
J
R
I

wherein

R! is selected from Ce-10aryl and Cs.sheteroaryl, wherein said Cg_jparyl and
Ca.gheteroaryl are optionally substituted with one or more groups selected from -R,
-NO,, -OR, -Cl, -Br, -I, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR,
-SO3H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR,, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or Cj.salkyl;

R% R® R*and R’ are, independently, selected from hydrogen, C;_galkyl, and
Cs.scycloalkyl, wherein said Cy.galkyl and Cs_scycloalkyl are optionally substituted



i ndependently, a hydrogen or Cl_6al kyl; and X is O,
Br or I. 10 13. A conpound of forrmula Ill: O2 RNO
WOR004/06250 R 4 R5 N H |11 wherein 15 R2, R3PCREB20Wd/000099

R5 are, independently, selected from hydrogen, :

Cl_6al kyl, and C3_6cycl oal kyl, wherein said Cl-6al kyl

and C3_6cycl oal kyl are optionglly substituted wth

one or nore groups selected from-R -NOX2, -OR -d,

-Br, -1, -F, -CF3, -C(=OR C(O)()—I -NH2, -SH,

W@(I'RB? gﬁ‘ﬁ%mé&% @%’&'ﬁ%ﬁ% HOzan ﬁrf_l?c}a Eoh- ggém, -C(=O)R,

\@HeO30H, HNIE[ﬁ -SHO-NMREPEG SR |-80:H, ISYHROSFAOM, -CN, -OH, -
SESBRYE=0/NR,, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.salkyl; and

5 XisCl, Brorl.

12. A process for preparing a compound of formula I, comprising:

R’
I
10 reacting a compound of formula III with R'-CHO or Rl-CHzX:

Iz

11
wherein
R! is selected from Ce-10aryl and C,_gheteroaryl, wherein said Cq.1paryl and
15 Cyheteroaryl are optionally substituted with one or more groups selected from -R,
-NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR,
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-SO3H, -SO2R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C_alkyl;

R% R’, R* and R’ are, independently, selected from hydrogen, C_galkyl, and
Cs.gcycloalkyl, wherein said Cy.galkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -, -F, -CF;, -C(=O)R,
-C(=0)OH, -NH;, -SH, -NHR, -NR;, -SR, -SO3H, -SO,R, -S(=O)R, -CN, -OH, -
C(=0)OR, -C(=0)NR;, -NRC(=0)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C_galkyl; and

XisCl,BrorL

13. A compound of formula III:

O
R2
Tl
R3
N
)T

I

N
H

wherein

R%L R3, R*and R? are, independently, selected from hydrogen, Cy.galkyl, and
Cs.scycloalkyl, wherein said C.salkyl and Cs_¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -I, -F, -CF3, -C(=O)R,
-C(=O)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO;H, -SO;R, -S(=0O)R, -CN, -OH,
-C(=0)OR, -C(=0)NR3, -NRC(=0)R, and -NRC(=0)-OR, wheréin Ris,
independently, a hydrogen or Cy_galkyl.



