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PREPARATTONSTEHEREQNFANDSIES THEREQQFed as
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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 6-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 6 agonist compounds show significant convulsive effects when
administered systemically.

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

However, there is still a need for improved 6-agonists.
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DESCRI PTI ON OF THE | NVENTI ON Unl ess specified

otherwise within this specification, the nonenclature
wagewd/068157t hi s speci fication generally foll owsPC&B2004/000116

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 whicl2is incorporated by

references herein for its exenpl ary chem cal structure

DESERIPRHON O THEENVENTIEON cal st ruct ures.

Optionally, a nane of a conpound may be generated

usi n chem nam n ram ACD. Chentket ch
Ver sPaless @%@fﬁ%@ is w&e@ﬁ g, Byrdipmagpplpture used in
th@()éﬁ%h@i@% genlefé‘?lg ’follT&{lsoﬂﬂE Qxarﬁﬁ@@gﬂﬂ ruﬂg%tatt&f H‘Nc%@nrc‘latzﬂre of

n group” use one or as a prefix, referst
amqaChazmshu\ﬁengonm th Gy [y, Wouméﬂoh&garﬁhn Ptass, rﬁ)xford 1979
used al o n suf f.i x

d b
whithds BEBipoisa bEfeferRhcn Boibin OF 1S Rty Rebiab e names
afty R RGRMadliPFBh iR cAl trdbufed! b)gfioﬁélg”ﬁ naﬁ@ Rf E%Bﬁ‘ibound may be

hydrocarbon radi cal" or " ocarbyl " used al one or
gersraeduding & clgmicpimaniing progfase: sMEB/Célmeéqetcthgnswnas a

S5l S S AR R, i

suf f Te REmPCRL ¥r "CEf efosip f fsedRinéar @8 b prefix fdfaR o By group
branched chain hydrocarbon radicals conprising 1 to

haigegm o @ghwoomat ons. Unl ess ot her wi se speci fi ed,
| k )
2Lt IR Mok RELUAER AL 8e) Wiskead ey @t

stmcuas cembfiking Oﬁlynfaﬂfdnmd I’h@fﬂﬁfgﬁﬂ tw@nﬁl upab 61 Atcarbdh fafdngdt
or ﬁnched‘chaln hydrocarbon radicals conprising 1 to
about'nq eria hdiecathp ﬁ%dlca;l\mrc fydioegrey!"tused alara ok 4 suftix or

PRSI by BEERR oo S0Pl & BlroRb e o iR VLR (i o

hpdrotarborched chai n hydrocar bon radi cal haV| ng at Ieast
one ﬁr bon- pg( on 2 doubl e b nd an?, risin
| eas #6%ab © 0L bR FUEK SR BIeTih B 1§18 fgnol ovalent

strﬁkﬂﬁ)ﬂ?ﬂancl%&?ﬁlaﬁ{ Hﬁﬁoé&'rbcﬂﬁraﬁiéﬁl@ 'cﬁmﬁﬁmﬁé qftb >éb01ft qh %ﬁl%oho

a nonoval ent stral ght or branched chain hydrocarbon
atoani dalleshattienyisaspdoezst, "dkd" gandrannduddsdoth satirpled alkyheind

an Ctoaﬁfki ii ng at least 2 up to about 12 carbon atons.
URRTETHE Y ycl oal kyl ," used al one or as suffix or

pr ef Tke ter@f QIS 1ne” @séﬂ)alm\é@'s@ﬂﬂx drIpRET:C SdTERItE URGlent
hydr ocar bon radi cal conprising at |east 3 up to about

strgightco bimshed ehvin hydp ooy ©éigals zomprisias 00 4b@ad 2 rerbon
atoms, which serves to links two structures together.

The term “alkenyl” used alone or as suffix or 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.

The term “cycloalkyl,” used alone or as suffix or prefix, refers to a

monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

carbon atoms.
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3 The term "cycl oal kenyl " used al one or as suffix or
prefix, refers to a nonoval ent ring-containing

waydugeaisbon radi cal having at | east one car boR€TAE2003/000116

doubl e bond and conprising at least 3 up to about 12

carbon atons. The term "cycl oal kynyl" used al one or as

suffix or prefix, refers to3a 5 nonoval ent

ring-containing hydrocarbon radical having at |east

one &he rom- cxelpdkenytl’t nysdalayewa aapfliz orprali rederabout 7

t - T E " ed

it B RlLcoby ARERODoR B paTAELAFLTY 195 b 58 poon
dbyhdé beat hdrcohadisiglat bavi g pEdoat 1 @i eorpgabyisnsat ur at ed

carbon rings having aromatic character,qije.%., 4n + 2

del od B frd cuslaatkyBils ysed pdoneras sulilixpr prefix. raesboat
B g O R S S v
tripdelboal andavoimpyismgeabout Ty ® gholity L eabaetr #tbmd. car bon

rings, having .aro ic character, (e.9., 4n + 2

del odhF Fo7mg Bevlaby &i&r)e SR e Tafers 0 ¢ FoagEAlent
hydtoERbOPAARPHBind\ Mt 16 YERuhSatlilh R SafpdR it HESiHE €S

oget her. 15 Then%,@m “het Z)r%réd)}% e" useé’ al o%geﬁ%trlﬂés a
aroufatic xhanacter, €¢.2.x 4n X dalecativedbel edtroges) analndoaipmising 5 up to about
1%t rgct U{Oe or nol ecul e having one or nore nultival ent
&H8PBA0Hs, i ndependently selected fromN, 0 and S,
as aTRfdrmOfarfIR s@tPalshe iCisWh @R rbe | rbdidng a @balent

| east 3 and up to about 20 atonms in the ring(s).
h}‘@p@aﬂrb@yrﬁd@cah&}vlmomrunm edlyonsaturatsd tcarban edhgs having

SRR L o DA R v

14 oaxbah BHnEPvAichRRF O REliMKsAFo strii@ufcs fetHyRy be fused
or unfused. Fused rings generally refer to at | east

two Ahagsmshsiceodyals” asashaone aas asuffiearprefioreferdy elring-
TRt G PR bR RATRE b P BB PP E

irglepéridentdy sgdécedd KomMEf@asd §.asa pagidifand rin@bindfcbursadd aghdling
result of replacing one or nore carbon atom of an
ableasi P AR v to AR 20 pinmes nfihs Bpga) dieloroayde may be samrated @
T . n t 1 n .
B0 o I ORI 588 200 Y Wi mor
tisnrone rimge Vollennmhatarat yldeontaigs more than omy €ngniihe fivgsl eat be

het er oat ong, . i pdependently selected fromN, 0 and S,
Fi3g Bt BAE PSR el e % frgst ol igs BT g ploms
tHeP@obybnaMibtdtBeycle ﬁgfﬁﬁve?agoﬁﬁmak&tér%? n{dyriﬂ& fidve aroma

tic
wherein the rirg-containing structure or “nol ecul e has
characiewmmat i ¢ character (e.g., 4n + 2 delocalized

el eCtIJhg et "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.

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring-
containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O and S, as a part of the ring structure and including
at least 3 and up to about 20 atoms in the ring(s), wherein the ring-containing

structure or molecule has an aromatic character (e.g., 4n + 2 delocalized electrons).
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WO 2004/ 063157 PCT/ GB2004/ 000116 4 The term
"heterocyclic group,” "heterocyclic noiety,"

wOhew@mesisycl ic,” or "heterocycl 0" used al one BCTAB2604/000116

suffix or prefix, refers to a radical derived froma
het er ocycl e by renovi ng one or nore hydrogens
therefrom The term "heterogyclyl" used alone or as a
suffix or prefix, refers a 5 nonoval ent radi cal

der iThederid Ymtaohyelie zasuye] ‘eteyoayeliomiony,d ritheteyatryclge ™ or

therefrom _ The term "heterocycl yl ene" used al.ong. or
“hgfgrogyelaf psd alonefras asullxgrapeii, 63“%8 q ia\ra‘fi&ﬁtde G g @
' kg two hydrogens
he%ﬁ%dly\g%?oaf nl{eﬁf%g%te ok ﬁﬁ%@h}fdg@ ens SREPM 1

i'ch serves i nks two structures
t ogefhederm Theterbeychyl” hetdelawrorlas agsik alpvelex, seferss a

suffjx or,. prefix, .refers to 10 het.erocyclyl hayin
mepaalsp} Bichdespied fom betergpyile RETePawDe igigpect fliggtom.

al oneheQkrm@ Sheterdbdli1¥ne? ustd Slbh&X or 4s8f &iFx bPprfix, refers to a

het erocycl yl that does not have aromati c character.

divient ratical thgvet emal hetesocygledy mimonmmgdrodydepgens thesefigm,
refix, refers to a. heterocyclylene having aronatic
W@ﬁ%?%?setpiln%%‘ﬁ%@c&rﬁ? {oﬁstgsl?‘/ocycl oal kyl ene" used
al ONEheBErm@ Shdterdbiyl’t wselaloE ©f hxa suffik@f prafi, efers to a

het erocycl yl ene that does not have aromatic character.
hetarecyichyl drviop gromatisehameteised as prefix refers to a

gro Vi B rjn a C ' ' ' e
0L P b Bk e GHOALDS oSl 0 2 T
hdiéyéyrlyl ahdtidoes fidtabve A0matotikdraged i ve ring atons. A

five-nenbered ring heteroaryl is a h teroajflyyf/lglyvith a
r i ngLlralgrn ghetpsparyieneg used AloRe fife RSPHIX O preigt, TlCTS R G
'E[Q,g%o - ected fromN, 0 and S.
h rgg%ll}gélse*l v aﬁg gér!é%ra:b?éﬁg heteroaryls are thienyl,
f ur yThe feytn betytocydloalkipiznd Wsed tlonapnbsyd suffix az ptefik, refers to a
pyrazol yl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
heserop s ylgnefhpy doeg not @%W%U&%@W%ér'l, 2, 3- oxadi azol yl ,
1,2, HA2GkMhemberd ik hefhcfi% b tkts t having a ring that
1, 2, I}éo%a [ azsc;r}"?/IP, r1, 3,84-t rllgﬂaezol yl ,S 0 2 BOUp hAVINg a TIng
coht8nslsik hingaicazol yl, and 1, 3, 4- oxadi azolyl. A

si x-nmenpered ring .heteroaryl is a heteroaryl, with a

ri ng'?ﬁ%ﬁ?pﬁg ?’i‘l‘i%?br?écdeélf Rkﬁé’f R ?a§r°6'¥ haVingigmne that
cHARSHRE Bng AdgRendent |y sel ected from N, 0 and S.

Exenpl ary Si x-nenbered ring heteroaryls are pyrid

pyr adifinermemberediri hgteroardas @ hetgyoary} wilnaring hevieg ﬁ%é/ﬁng

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,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.

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

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl.

The term “substituted” used as a prefix refers to a structure, molecule or

group, wherein one or more hydrogens are replaced with one or more
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The term "substituted" used as a prefix refers to a
structure, nolecule or group, wherein one or nore
waypduegess are replaced with one or nore WO 20041T/@3204E0H00116
PCT/ GB2004/ 000116 5 Cl1-12hydrocarbon groups, or one

or nore chem cal groups containing one or nore

het eroatons selected fromNs O, S, F, d, Br, |, and

P. Exenplary chem cal groups containing one or nore
Chehgirocariborsgrionps, otlendateenseeinidal giNaps con@ining Ghe or Bore

he:t(%{i%t_orﬁf_s éﬁé_e&gé@i}ﬁ(l,_: @(gg,_&(sl?g q?él’d P.c Wﬁl?rgg‘hénqlﬂgl groups
confdimel e or fabAMNRBatomNRTf) RBter6esR11=H0,, -ORNCI TN, -F,
thio (=S), and oximno (=N-OR), wherein each "R

a
-GE, CAROMR A BYOEL, P, SR, -NRb iR + 50 -SPeRy SRR, -

f t e, i PRE! Py dyl-pbe _ hax o
O SR S R R R DR B I IR LR o =),
arjdyaxigitlo, (BORYxyheréilleasto R aiR G C @ hhydto @l pBomneyimple,

repl ace any suitable hydrogen on the phenyl ring. 10

supgiatuied nhenid upast sefes te mtrophety L. pyridyphenylmefnozymerys

: l .0 £ ol e
oMU Sy SRR, Bodaictfbe nit ENGE piR APt R
arfimoggolps mdy @plavpanyduitable hydm gee snlllie gienylejdgaci ng one

or nnﬁe hydrogens of the fi structure, nolecule or

gr oupPGicH “sstiBied gisediet asified a St sirpciiregmolggule o group,
foPRER b ond or RISRNMm I EhirhihPkofils R @ o JBORT Sfcfie,
onal l'y

ni trophenyl. 15 The term "opt substitute
mogceler gooupo tvhichrio apssplt of repticimgese amorapblydogésfitirafirst

sl egiert bRerincat Repne Ao anom sy gy eR] eotps For
RN, QOYREDT sTbGIEBby nib N6 nitfiphE@Ne, thiirane,

azetidi ne, ‘oxetane, thietane, pyrrolidi'ne, pyrroline,
i m dRkotemi"aptionaily substitutedaefeps/todoth grogps, dirastotearns,

BT PRI sl
1, 2, Befordcgtlcaholtde; foy ek &hple, mofdPelicrdtedcyd®y fabRbé:ne,

t hi onor phol i ne, pyran, thiopyran, 2,3-dihydropyran,
azindinggrdresphisane, pzaliding puelans; thigiane pyroldiar.dyaredine,

. 1 13- a a : \ .
o B A B PR R 2 dbycroturen, 25-
dihydrodiirax ejtraty dré fufan, dhibylthhe; gip&idih@X ¢3B 6-tetédhydro-pyridine,
hexanet hyl ene oxjde. 25 In addition, heterpcgcle
PIPREEZ NG edoEhgHag itkiomermtolBg dyea, thieRyrak Andptlibydigpyiagi ne,

BPEGR R BB | 9000 | URIRD it o

h@yiopipatidine,i 2534 Titatzailydro-i Hezegiat Bombpideidzine) B2-dicxepane, 4,7-
[ 1, 2, 3- oxadi azol e,

d&gé&gigLﬁgﬁéﬁé?giP%ghggh$%§L§%3¥e, 1, 2, 4- oxadi azol e,

1, 3, $1 addition, heterocycle includes aromatic heterocycles, for example, pyridine,
pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole,
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3-
thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole.

Additionally, heterocycle encompass polycyclic heterocycles, for example,
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline,

tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran,
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triazole, 1,3, 4-thiadiazole, and 1, 3, 4- oxadi azole. 30
Addi tional ly, heterocycle enconpass polycyclic
waeb@resyel es, for exanple, indole, indoline, PCT/GB2004/000116
i soi ndol i ne, quinoline, tetrahydroquinoline,
I soqui noline, tetrahydroi soquinoline,
1, 4- benzodi oxan, coumarin, @i hydrocoumarin,
benzof uran, WD 2004/ 063157 PCT/ GB2004/ 000116 6
2 z-dﬂayﬂiirdfhﬂdmfumz sbornanfurirs ohwonment,nhaemar isosheenen, xanthene,

PP S B RROPPAE SPR e SRR Pt B,

ndpRIRARR] fiEnox A julYdzbRhd) Cinnblihd) Praddime phétidhihaidRiel ne,
¢i nnol i ne, pterldlne phenanthrldlne perlnldlne

pmﬂm phemlamﬂieohnpnéwazzlm phmﬂélmzlhe,a)bﬁn@(azmeehax azi ne,
be@%ﬁ%%og A é{ansz% a5 fP%beQEOt hl' Qgheﬁ? of%eﬁé}z)ﬁﬁﬁ%o%

enz Fiaz

bénRirxale) mﬁmnth@w baBolots, c@r@bb@é laiedin@@Pykalizidine, and
pyroI|2|d|ne and qU|noI|Z|d|ne In addition to the
Q@éwy%¢éﬁlc het er ocycl es descri bed above, heterocycle

I I
Fusi B Ry, REREGoIELaRR ol Eeledfgle

includes polgcyktio eletutyoles tvheteat the tring qmlmﬂetweemmmmmangs
atons conmmon to both ring es, of such bridged

ingludes weysthad oqumr@or@namwm%nﬂ%s andgnogs Aean o aéorp% 2.
camhBE R '@&F{ r@@l . Cf%ﬁ@@é Gg’éﬁlcﬁ’ bid e%l he%erl) @ﬁkﬁude quinuclidine,

Het'er ocyc or exa nocyc
dilambéawwh;[l l2y1|]]$apt&nacahd dsoxabmyclo] 2. fnl}ieptanm r anyI

: Slr Irgs{]ﬁqcﬂﬁﬁ’f g?%‘h%}ﬁ%xm%tl ﬁalqlnﬁpt b g]t fé%ﬁlﬁ yls, such as:

azﬁl)ﬂh%rp bkfi‘ér[&ll'thuﬁ)i?laéiétﬂd ’ox@taﬁ?loﬁﬁ&%yl I%HMH& BWyrrolinyl,
di hydr of ur any dr ot uran

1m1daz(ﬂid;nyﬂ q:fquaZﬁ)hglinyl mMza@p};]ad y(lllpxqimpé,r Slll&!ﬂolaylb'], 2,3-dihydrofuranyl,
y Ly 34 Bz - i dj, 1 " [ 1 ,

2P L e ity Hgienanf BRGRERTR 20y s astpyare-

?n(ﬁnyldtr)] BM}Q&E@Y Eri’d’ﬁéhollﬂyﬁtthlaﬁl\b@blﬁ)ﬂ)df/laﬁ}’ﬂanyl thlopyrar}yl 2,3-

ydr o yr|d|ny di oxan di oxany
d@y@s@amapyl m‘gwbpqlrpgyragylny,ﬂ dlhydropyncfmyl 1,4-dioxanyl, 1 3- dioxanyl,

By b L SR 1O Bl 1.5
dide¥sungt, Ayl-gihedoxi, sladhoxebirmyﬁdﬂd he;mmalhs&éﬁcﬁ@&ﬂl yl
i ncl udes_aromati c heterocyclyls or heteroary

fo
exanp! elditign, hgﬁewyclybylp]élglpqﬂrpmagg,h@tﬁgogyﬂy]s or heteroaryl for
|
ALt ey, AT i

ymﬁityh |1mKiaIZtley1 tlmamlﬂzmkayzblyl hy?azBlylllsd)thmblyl Jsoxazolyl 1,2,3-
tqazg Zt?tlir%/zg%y& fyf 3- t&la 1ago gﬁtﬁ 8&?‘%&7&]351 I, 2 (-jtlngzz leyl 2,4~
t}ﬁad?tafb‘l}qx?g ?‘alz?)lyﬂ-an df'%ﬁe[z'oﬁ@of Y. h1ad1azolP/1 and 1,3 4

, 3, 4- thla i az0 oxa I azoly
oxadlazolyl

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including
both aromatic or non-aromatic), for example, indolyl, indolinyl, isoindolinyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4-
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofuranyl, 2,3-
dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl,
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Addi tional ly, heterocyclyl enconpasses polycyclic
heterocyclyls (including both aromatic or

waam4aesisat i c), for exanple, indolyl, indolinyPCT/GB2004/000116
i soi ndolinyl, quinolinyl, tetrahydroquinolinyl,
i soqui nolinyl, tetrahydroi soquinolinyl, 1,4 30
benzodi oxanyl, coumarinyl, di hydrocoumarinyl,
benzof uranyl, 2, 3- dlhydrobenzofuran

phtbeaeinylonaphavyiding hquomasalinyl, erineieliny cmn@l@@ﬂmim&wyl

oA oS D ) S B i

pMﬁ@%ﬂoﬂﬂ%ﬁiéﬁcaz&yp btHedtid dphyiyl, be@mﬁmﬂg BénHiazolyl,
qui noxal i n qU|nazoI|nyI C|nnoI|n pterldlnyl

beripisdazalyl é?ﬂ%‘i niazopds thieanthyyl, caese] Fﬂ‘f Bplipy) acridmyl,
zi nyl, phenoxazi nyl,

p@%ﬁﬂ%@ﬁlﬂgg glz?lgpgtdm@enzot hi ophenyl , benzoxazol yl,

benzinidaiidnyto, the palpeyciic tazedcytlylshiesaribed abovey heterocyclyl

t hi oxa thlnyl carb OI%;"CE$b0|InyI acri di ny
mﬁ $P V%quﬂj‘l eteé‘?ﬂi’ Cg’ WearPRithe HpS fusjoq befeen; t&’ﬁ Otrénqrﬁ gings

nyl ) | y|

HRREHRL ol Shob Ry b BEAE LRSS i ks
cérumion o bethwes. Ewnplles nbsueh bridgsl heteroé yetkssnciod equinariidinyl,

bo 0 th ri nor.e than two at ons

g 20T b oRuiniae 30gREn bt dged

het efge )’e‘hlne‘\ﬁlléoﬁg’l’ HeR a‘i’dﬂer&‘ b hghﬁ‘ﬂ(l or padtix, refers to radicals of the

di azabi cycl o[ 2 l; and
gehepal dbinpyie HOFR. \Qher]:mdbtswlelectetr iont & h}fldl‘oea:rk@xgadlqab elaxemplary

| one or x or prefi.x, refers tor cal s

oy g Bief Sretiof vy ihsio? broRoRYaisinatio Rubar Rtoah oGl
c%l&m@ﬁﬂﬁ@ﬂﬁgg} 4184682 bnd @égmgy@&y al koxy i ncl udes

met hoxy, ethoxy, propox i Sopr opoxy, butoxy,

t - bub& {ermi “gapue oty aming, clsefbalep@yorr@tarﬁ@li@x owneﬁmﬁfprs to

C%ISDJIQR@ «%&aﬁ 1&? —Nﬁi th emem il §e618' ted
a%l] g I%n? I X % re er S Igg | ca? %

ﬁbhﬁ;@i@@@n&hﬁ@ﬂmh@mma vvherel n R and R are

i ndependent |y sel ected  from hydrogen or a hydraqcarbon
r adi céw s:@iq long, aey Prefies fa suﬁgs mepsefGE YR, sThergin R is an

n [ Y
oy e T R By B Gl oy g nctude
fdkce;thmgreowyl; propiongl, be2dyf, pherept aoqtylecarbosthyny, and
[ , benzoyl, phenyl acetyl, carboethoxy, and
dﬁ?ﬁ£¥ﬁ?7@§PﬁhnDyl Hal ogen i ncl udes fluorine,

chl O!Haﬂ%fen R G1uBAle, I RHHRAE; bro1|ﬁ?r{e°‘ﬂlﬁqg& used as a

prefix a group, neans one or nore drogens on the
gr oupHalegerspddabestd sk & Iprafixeofcor growy, endaad; ogreorsmore hydrogens on

the group is replaced with one or more halogens.

"RT" or "rt" means room temperature.
A first ring group being "fused" with a second ring group means the first ring
and the second ring share at least two atoms therebetween.

"Link," "linked," or "linking," unless otherwise specified, means covalently
linked or bonded.

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

salts thereof, diastereomers thereof, enantiomers thereof, or mixtures thereof:
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group being "fused" with a second ring group neans the
woiow068iSmg and the second ring share at | easPCTA@B2004/000116

atons therebetween. "Link," "linked," or "linking,"

unl ess ot herw se specified, neans covalently |inked

or bonded. 30 Provided hereign is a conpound of fornula

I, a pharmaceutically acceptable salts thereof,

di astereoners thddeof, enantioners thereof, or

m xt ures thﬁzeof WO 2004/063157 PCT/ GB2004/ 000116 8

O 2RNO \ R15 @RI wherein 5
Rl is selected If;rom C2-6 eroaryl
wherein said OB 10ary ' ~Bre
optional |y substituted Wit or e g¢oups
selected from-R  -NO2, I 3 -F, -CF3,
-C(=O R, -C(=0 OH, -NH2, -NR2 SR - SO3H,

-S2R, -S(=O R, -CN, -CH C(O)(R - C(=0) NR2,
-NRC(=O R, and - NRC(=0O -Or~"wherein R is,

i ndependently, a hydrogen qr Cl_6al kyl; and 10 R2, R3,
R4 and R5 are, independeptty, selected from hydrogen,
G _6al kyl, and C3- 6cchoaIkyI wherei n said Cl-6al kyl
and C3-60yc|oa|ky| are opthnally substituted wth
one or nore groups selected3rom-R -NO&2, -OrR -d,
-Br, -1, -F, -CF3, -C(=OR -C(=O0 OH, -NH2, -SH,
-141R -NR2, -SR, -SBH, -SZR, -S(=O R, -CN, -OH, -
wtxqrﬂm)m - C( O)NR2 - NRC( O)R, and - NRC(=0) - OR,

V(\:’?eggl ﬁ'é)lectsed from bQ %gpy? Qr?c? E‘ I}étergarpl),/ Wh(g%%{]sa% C6-1Gafy1 and

C,.gheteroaryl are optionally substituted with one or more groups selected from -R,
-NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH;, -SH, -NHR, -NR;, -SR,
-SO;H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C;_salkyl; and

R% R, R* and R’ are, indépendently, selected from hydrogen, C;¢alkyl, and
Cs.¢cycloalkyl, wherein said Cy.galkyl and Cs.scycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=0)OH, -NHj,, -SH, -NHR, -NR, -SR, -SOsH, -SO;R, -S(=O)R, -CN, -OH, -
C(=0)OR, -C(=0)NR;, -NRC(=0O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C;.galkyl.

In one embodiment, the compounds of the present invention are those of
formula I, wherein R! is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl, wherein R! is optionally
substituted with one or more groups selected from C;_¢alkyl, halogenated C; galkyl, -
NO,, -CF3, Cy¢ alkoxy, chloro, fluoro, bromo, and iodo;

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

R’ is selected from hydrogen, Cy.alkyl, and Cj.scycloalkyl, wherein said Cj.
salkyl and C;_¢cycloalkyl are optionally substituted with one or more groups selected
from Ci.alkyl, halogenated C,_galkyl, -NO,, -CF3, Cy.¢ alkoxy, chloro, fluoro, bromo,

and iodo.
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In one enbodi nent, the conpounds of the present

invention are those of formula |, wherein Rl is
weoeebaweaid7f rom phenyl ; pyridyl; thienyl; furyl PCT/GB2004/000116
i mdazolyl; triazolyl; pyrrolyl; thiazolyl; and

N- oxi do-pyridyl, wherein RL is optionally substituted
Wi th one or nore groups sel ected from Cl-6al kyl,

hal ogenat ed Cl-6al kyl, 20 NO2, -CF3, Cl1_6 al koxy,

chl olanoftier embeditentthe comeboundionf tmpresalt Inyedtieu angrtegse of

d tl 3 | l.k
RHEE TN e
py%lﬁlc)ﬂd @@HZBWI whdrein e ns Sﬁﬁ&a@subsﬁﬂit&y‘iwtﬂ Bfle or more groups

cl oal k are optionally substituted with one or
seﬂmﬁ@ rn@psa , belpaenatedrGrsrlkyL, 6Oy 1CFs Hal-codlersar elgjoro,
&06@05% %NS% -CF3, Cl1_6 al koxy, chloro, fluoro,

i odo. WD 2004/ 063157 PCT/ GB2004/ 000116
9 I nR%; 0] hel R eabodiepeitenth €, ol ovRsls g@fatdd® pIkes Rl

|nven§|on are those of fornula |, wherein Rl is
sel eRi sdwyd FQﬂ"ﬁlphenyI pyridyl ; t hi enyl; furyl;

| m dpz negfu}‘tlher e <¥cf1 %ﬁ! gme%ﬁ?tbnﬁ(?szo@tﬂel n%re%ﬂn@eﬂh&aﬂaﬁlose of

optio

fosminiCl Wﬁelfe[rom Skelkalel Yiom piadngl @yﬁﬁﬁdth@hyﬁ a’hﬂyy limidaxeR],
- CE3, Cg. Iﬁoxy chloro, 5 fluoro, brono, and i odo;

WIY]RSH Bprrokd: are, independently, C1- 3al kyl or

hal o eg@& dargje | kyl; and R5 is hydrogen. In a

furt er enb nt, the conmpounds of the present

i nveRt isaty..atkel; tahdse of formula |, wherein Rl is
sel e geqwf rom phenyl, pyridyl, t hi enyl, furyl,
imd TO2E8 pyrrolyl, and thiazolyl: R2 and R3 are

et hy{tiwill®% undeSibod @1'1&& When @Bﬁpoﬁﬁs lo$ tﬂ%ﬂé&ﬁﬁlﬁveﬂtfonvéoh{am

be understood that when conpounds of the present
onnergneicwhirelorenters; thel@naroands ofithe évehtioramay emfemsandthve

unds of the in, _and
iop R R BmbE ot ST P RSB NrS aueerRETitfrs, The,
pRSerd ilRAEHH fclidsé biyeposdiBi eldh€Sifes, difitEBémen, iaBEhAteesr
any possi bl e enantioners, diastereoners, racenat es or

nyixteres thaseathel aempaynd of Eermda hd The optisalipetive forpgof the
cgrgéem %l o|f¥heaﬁ1%1\é%nf18éy@ é%pér?c? fot 8@1&?@ %y% nrglﬂc%roqlato graphic

1 on ma
sqiafmto@gﬁrmhia@e 39 sﬁﬁh@dﬁﬁﬁbmmpﬁﬁalﬁl doiioe pattig hiterials or by

synthesis fromoptically active starting materials or
agyymmetric synthesis based on the procedures described thereafter.

It will also be appreciated that certain compounds of the present invention may
exist as geometrical isomers, for example E and Z isomers of alkenes. The present
invention includes any geometrical isomer of a compound of Formula I. Tt will
further be understood that the present invention encompasses tautomers of the
compounds of the formula L.

It will also be understood that certain compounds of the present invention may
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be
understood that the present invention encompasses all such solvated forms of the
compounds of the formula I.

Within the scope of the invention are also salts of the compounds of the

formula I. Generally, pharmaceutically acceptable salts of compounds of the present
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asymmetric synthesis based on the procedures described

thereafter. It will also be appreciated that certain
woanpmdsids of the present invention nmay exi st Pa$/GB2004/000116

geonetrical isoners, for exanple E and Z isoners of

al kenes. The present invention includes any

geonetrical isonmer of a conmpgund of Formula I. It wll

25 further be understood that the present invention
ineentionmaeydesobt nkdumiigstafdatdygrocatmmgsoue tisnayin inHbe frrforil a

[. |t wll, also_be upderstood that. certain c ounds .
exginply 5P e G POBD o SR YEARY ATgE with o
suft¥SeRtia, Ry dkahRe, HePorRbtlic A5d,UB0MPA B18sid16$TBallyl doc¥bthile

further be wunderstood that the present invention

angne dhpay sise balpossbieto swuke aredesponding efkali meetd @such as sodium,
ound

0 of the fornula I. Wthin, the sco the. ..
pofRaB PR o ol 2argh sl G50 BERE <ff bl Weating o
colnffoiiidl 8f the pRBBAT Bl értion MB AN FRGEUAHIE atiliy O;ast@ﬁpetuab hea

salts of conpounds of the present WO 2004/ 063157,
capioRyiB20id 9 0 @bang withporerpgaiveleahoiamnalkali mpteheradkplinsicagh

st an I . d r. . .
AL EORERNFE TP I e i e
or@ @0 RnéneBud ds\choRie Mremydltiaink) irbat Aguebes redidm, fodlowed by

exanple, HCO qr acetic acid, to afford a
CO&S‘N?@_!Q?I&B@F@HWP?H tecbwig¥ebl e anion. It may al so be

possS i

bod rgresfbofid tne SORERRAME ity K dveBRhhe ARGk o
pHii?hta&h eu(isallynoatSpt;d)le addf @)nﬂml\;]mi_hbrebf/, [iart:E:itair]:yg atrt:’taqitx(i:j adqditomshlt

0 e present invention havi a suita aci dic
sysh 3¢ 8 ydoghiride Iadroéa%@fyﬁ}%&%&,&cwte HoImaeRiF
2APE | g | kal i ne earth
f nmet %I%%éclf?%%ﬁ%jgg%Pmﬁaﬁéo@dglﬁﬁﬁﬂp@gm?he et hoxi de or

met hBheé oeve] campaunds df thislpyeskaisivcention geaisefid i therapyuespecially

o 1 SRRSOt V20 B ies SPR T RESNS B CUCtRe e
adufe L, AR PaifePhin c%ﬁk%d &9 FRQUoiA farthAfi SNthidrdin HRY & alFiin

be converted to a pharmaceutically acceptable salt or
ets oI hisiist shhelddoeverarot be intenprefed asrexagustiveddi ti on sal t

h h hl or.i h j )
S RSBl ARG o BUPRBRE i o

alBinMANRSAikd8es, Batheis aFthitis, brukie siabip et teansplantbhad similar
novel conpounds of the present Invention are useful in
surpisplspds, deredipgen discasesy veristatlargiorefor ust as anti-ymoupagents
m‘fcf)ﬁ'ﬁf \gi.%a?'agerﬁémh as chronic pain, neuropathic pain,
acute pain, Cancer pain, pain caused by rheunatoid

ar t hCotipsunds (fitled in@entionseensifulpaidiseasetstates Wiese égeheration or

shoul d however not be interpreted as . exhaustive. _ .
dysfunction of opioid receptors is present or implicated in that paradigm. This may

involve the use of isotopically labelled versions of the compounds of the invention in
diagnostic techniques and imaging applications such as positron emission tomography
(PET).

Compounds of the invention are useful for the treatment of diarrhoea,
depression, anxiety and stress-related disorders such as post-traumatic stress
disorders, panic disorder, generalized anxiety disorder, social phobia, and obsessive
compulsive disorder, urinary incontinence, premature ejaculation, various mental

illnesses, cough, lung oedema, various gastro-intestinal disorders, €.g. constipation,
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Compounds of the invention are useful as

i mmunonodul ators, especially for 20 autoi nmune
wdizeEases; such as arthritis, for skin grafts, POTgBE2004/000116

transplants and simlar surgical needs, for collagen

di seases, various allergies, for use as anti-tunour

agents and anti viral agentld. Conpounds of the

invention are useful in disease states where

fugetiend gastiogresinal digarfiers seshors IoitallgBeovel Puadipmeegd Fynctional

¢ :

DR ERRT fhinsJEL LS PFEnd BrbDbioh AR Lalite B B

sttdke, candipprotetsion folldveng ﬁu@mdlalnnfamctm&l, gondishjuey and drug
technlqu?s and |nag|n? applications suych as P05|tron

wdghetge Hspiinent picafgohobausobinadiQif apg gthep duigiabuse
for URGEdLs df3he § artﬁe? RS 9ystg1'1 639121?16 hypertension.

epressi on, anxi-et stress-re Paer & such
as p@empbmadsnﬁt}ne:msemmarésﬁ)seﬁﬂ so6an enaiges;uazgent fibir e diering

eneral i zed anxi ety disorder,. soci ohi a, and )
g%ﬁgazégw esia 3o asitgred gnacstgsia cagg HH\%WPH’&%?]ftaﬁlgﬁ’é‘ﬁ dth
dﬂfeﬁémbwp%rtfas %Fé%f?én' R6d to'RhleIH S bABRERLS efféc{s%%éaao maintain

cough, l'ung oedemm, various gastro-intestinal
thetiaparstietis state @.g. emnsdia, patlgesia, IABCROOULMEBIAIA sedation).

P 2004/ 000116 11. tion tr0|ntest| |
gl s eegemaiony i an e e iptitis,
néib@hsNR blodR¥ERAAShRIdsPar ki nson' s di sease and ot her

notor disorders, traumatic brain injur stroke,

car dﬂmwlelnﬁhmwop@pf baimgnivoisdhelize o iany af theicompounds

Bl e ot B ER e F P Bt

trodtieat &f ARGDLiley cotdBivns eissuseéd aﬁwesynpat hetic nervous
system for exanpl e hypertension. rrgounds of the
i nvedt fugheraspeq) 96 the invention istaeted ifer the Eaatnfest of pswbject

siftlirld ol GHY Bft'he G &ecﬁéc%s&H%PﬁP@ géh?, e%gl gﬁ[é?i%ét‘i%eﬁﬁc%nt of

care I ons O ents w

apompeurtd asomlin: tofthefbnmm dbove) ¢hadevidisterbbtoangicaf in need of
effects needed to naintain the anaesthetic state
sych tpatmehiesi a, analgesia nuscl e rel axation and

SedathRDine e 66l S BFRIRA £B: Al Frhobk Al

anaest ét ics, ytics ﬁeu omus
atrleptakersaltan dolmme mlne:denf atkl Isocinbdfiverdefihal for apeinctherbpe

t th f f th d
égzgﬂaéﬁﬁfﬂ% aipReh fsrreical FYCgPETOYigrs ERuSGREA FORPOURLOL
ot 1186 h pRIRRCed R Q@ceettaﬁﬁ%'aﬁ%{" So194te @itYedt! as t}[&?embef re

condi ti ons di scussed abo further aspect of
dcﬁw@rmEMnamlfmetdf@dnédnwammEfmmaMnﬁapmf a subj ect

\?\Al%lfel; Zl’gg‘lré%ﬂ{l%g?] %%F¥ g%gqﬁgﬁ%%f?cggioltl 'Re fc'e '%helflasp%/ﬁ %ls% l%&Xudes
"prophylaxis" unless there are specific indications to the contrary. The term
"therapeutic" and "therapeutically" should be contrued accordingly. The term
"therapy" within the context of the present invention further encompasses to
administer an effective amount of a compound of the present invention, to mitigate
either a pre-existing disease state, acute or chronic, or a recurring condition. This
definition also encompasses prophylactic therapies for prevention of recurring

conditions and continued therapy for chronic disorders.
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a conmpound according to the fornmula |I above, is

adm nistered to a patient in need of such treatnent.
wOhos068152 | nvention provides a conpound of f oPaUIGB2004/000116

or pharmaceutically 20 acceptable salt or solvate

t hereof, as hereinbefore defined for use in therapy.

In a further aspect, the prggent invention provides

the use of a co ound of formula |, or a

phar Recceomposafls 9t the pn,qgcret tineentien aregiseRib m/fé%mpymp@éﬁlly for

ereinbefore actu
o P UOBRbH Sain ST b e, R AU & Rufosine
cHRb:66 Phih, ﬁaﬁ@Bpa‘tme PhinO#kutd Ilsm tREEpaihh&megypaid a8 visceral pain.
I ncl udes prophyl axi s" unless there are specific
i ndi I@a%sp dordhergpy Hea Wéﬁwwe THEa] gich as attarRpbg cpgpound

o@ﬁée’ inveh rérﬁﬁ?ﬂ%é GthYster @?{#hg ﬁa‘ﬁl 81%? %Ht%cﬂut%ﬁgﬁﬂin'aé&%mal

er apy WI e con present
conmpeeitiondy dnyrdite inchndingpaligdatrimuscatiniynsiticetanesusly, topically,

effective amount of .a conpaund . of the present

meﬁK’ﬁéﬁ]tlYadWmHeB‘t%e%ﬁﬁg ateathoracially, éntf?r"én@%%é erifyraliysease
|on

o 0o FRAY s B0 8 ERGHER WD DL,

t her bypresnitodimers wé titei ioventibn r the moute n@adnmnmttammmmay bedrally,
cont i n%ied t hera %%ngr chronic disorders. WO

InSE¥eHY §f§*int¥f@l"; 04/ 000116 12 The conpounds of the
presgnd dés‘&%@{ir‘ill Qébeﬁ& ®n YiiSiotte dﬂdﬁm‘ﬁ’ﬁﬁ@z&%n GRREFERY bffthe
for the thera various pain conditions including,

dilsease,rage ahd me@m 0f the paiernt eng athar factong mmralluazpmldered by the

SR B A b G e B
@EM féefdr@pammaﬁ%ﬁfmas a hunman, the comoound 5
the i nventi on may eadmnlsteredmtheformof a

c o nvEen prepraingpharmasesiical e@nposdmmcfmm ﬂ@rpompoah@s ofdhise
I 'angtgol'rlldl egt Bha"ilmfigeutlcgﬁ ?cnggt%'ll %arri/ers a%boc ueﬁtﬁgres%&lﬁ ahd liquid.

ranas raperl onea

~ Sbllitl foamrmmatainb Ynclmdbtﬂoa&d%fww%leys depedibi@gdaules, capsules,

intrathecally, .intracerebroventricularly and by
CQCHFtéd%qdcﬁﬁplP‘?ﬁt@n?ﬂae joints. In one enbodi ment of the

| nventd,ag ’callrf%?ré:‘[{)w Enelr rRGT I FhC ?st %J‘F%H‘iﬁgy Bo Qétaa's 'd uents,

10 intravenously or 1 ntranuscul ar osage w

flawpaigchgonts tdomblﬂcmm Tudricaneti susmldmtgl agents,tHirdesg \ve tabtley of

the disease, %nd wei ght of t he patient and ot her
disieesineAsFRE) ¥ 9% Rbeat @&absy 13t maieiadndi ng

phys | Wi

o o Ep Fler RSk TALAHIYE LqIfh Whithh il SHHTER Alitthe
ﬁpelyldanded dcﬁsnp%mlnd pf dpanvamgop,l"carthmm:ewe icombonamtrpbstabletnthe

fromth n f
actlvoe co}npgng ?ngjr?#xe 81 the carner having the necessary binding properties in

suitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixture
of fatty acid glycerides and cocoa butter is first melted and the active ingredient is
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.
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invention, inert, pharmaceutically acceptable carriers

can be either solid and liquid. Solid form
wonre@acaltsy ons i ncl ude powders, tablets, di sper8CbiGB2004/000116

granul es, capsules, cachets, and suppositories. A

solid carrier can be one or nore substances, which may

al so act as diluents, 20 fliavoring agents,

sol ubilizers, lubricants, suspending agents, binders,

or t'Hifl term gpmpesiten italsegniendastte inqludethe formuuntisa ofthe active
encans | . 1 r- is.
oFRRG bRl sy g RS Brovidife £ B3Rl hich the
achilve ednipotient (eith eowilstn ditef cirhiers) wanblmded bBra daiter which is

active conmponent. In_tablets, the active conmponent is
this 1cagsepiationyigh ita Sinidarlyn s36hals arhiwcldedssary bi ndi ng

pr o i ' 5 ' ot i : '

e’ SRS Dobiefe? ool lotaBh AL b8 Moo IBEE Ml
suttebjeder drabadyinstrhioon. mel ting wax such as a mxture of
fatt ﬁ@ﬁggpglycerhdes'and coaoa butter (s first Ite%br

and FEmPRYHYR 1BRipds solulpms psRa AR etnd; G yons.
exaHpl ¥R RateSbi \Elﬁt’ef‘ﬁ*oggﬂlaﬁe E%E&l%@lﬁ%ﬁ?gﬁ'ﬂ@ g&h%én bfrds
in‘then poured into convenrént sized noul ds an

may beliguidiprepapations sutabld fodpdrgnteB aBuinisitatien.c hiquidkr s ar e
magnesi um car bponat e nesj um stearate, .t ,
Qg bt g Qe b Rl PR GRPh it S iehShotd b e et
sofeiday! cel lul ose, sodi um car boxynet hyl cel lul ose, a
| ow-nel ting wax, cocoa butter, and the like. WO
2004AQ63 15 FolpiimisEp ord Ad0misti@tion gamheepreparad by disecdiing dire
.S also intended to, i nelude the fornulation of the ...
adbp ByRBohddh ELRER: i e Ra Palo Pl b ouP ot fabitizers,
aitpthickering b gehitclis isited: ARGHoBs budpendbriifot el uRGhh B€ made by
conponent _(with or without other carriers) is

digparsipg Hheclinaby diyided eeiies coppnonpntiis watesjegather adthaeyigeausn
| thy [ 1] I t re | . et s,

e oS Dol RARRR, BBl b ifose Rodill 1 3
cabsagetiiy coBulosd) bvdbiher fusperding ageiRiknbwh t@the@harnhdcgiiich]

form conpositions include sol utions, suspensions, and
fogwylagipBAY. For exanple, sterile water or water |

p r o p . . . o, .

" ey APl ok W nf Bl An FhdrRc A RRUAG beiton
wiltipiefirsitly addlwte. frdrh QuUiS&6 thOewieaicentdnsweight)ahee poeferably

LB B e DR B L S S

b&ﬁ?b%dghg&g&qﬂ&\éit%ssol ving the active conponent in
wat er and addi ng suitable colorants, flavoring agents,

st abiAl thergpantically effective amount for the practice of the present invention

may be determined, by the use of known criteria including the 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,



and thickening agents as desired. Agueous suspensi ons

for oral use can be nade by 15 dispersing the finely
wdizvi4gbesiisact i ve conponent in water together w POTAEB2004/000116

viscous material such as natural synthetic guns,

resins, methyl cellul ose, sodium carboxynethyl

cel l ul ose, and ot her suspendigng agents known to the

pharmaceutical formulation art. Dependi ng on the node
bugtnos mitadl & r zeutegrajn, tchrongpaimmesopathid paioapuisipaing hackagin,
Cmﬁgﬁ%gref %%E%% i nclude fromO0.05%to 99%v (per cent

36]39 rbﬁP? 1eparﬁlil'ef erably from0.10 to 50%w, of the

conmpauifth&fashdi of the eienBon istd hethBl ERNEAFSS oY subfdcdRiffering

bei ng based on total conposition. A therapeutically
framfaaytof the comditions dispussetbaovacvheebyodn effistipe amevnt of a

i i i s . h f

5 o NGB B0rafiRlo 1R BERARTHRER, 1o MctiRGe 8 pali B M pccgof

suchehdrmslt. vi dual patient, and interpreted within the

cont ext . of ihe di sease_ which is being treated or . .

whi chdfigiopalish ghess napivided a pharpaeeubical ompesition sRIprising g

H b g : . . o

o Lo o oS Ry b NE MG BEreb i Ao 3o
withraythamhaceeticlly acoapitibiaceener. Al so within the scope of

the pnvention is.the use of any conpound of formula |
10 301 %mﬁeﬂﬁ&hjﬂﬁ iRioriegp P_ial E&q@mmmqumm@%@
c&hpRakdds FORAAL TR MnérRiQYLERE dc?eanttﬂﬂe ﬁﬁteth&feo Y association
conmpound according to Fornula’l r  the manufacture
wath agphasdicenieally atcaptabecartier fapthecdpyymoiemestipairty for therapy
ondi tions including, W 2004/063157 PCT/ GB2004/ 000116
“1%¥"%but not limited to: acute pain, chronic pain,
neur ppaAkdd heRas Provatet lahRAhibeutd@e Korpbstion SARFRIngPAl N,
and visceral pain. A further aspect of the invention
15 compeungetf Fornnlad, erreephapypacsitieally dsieptable sdlf theienf) in fssoeintion

y of the conditions.discussed ahov wher.eb n
WP et eupgllK e boPbI S SRR iy B b Folifiops figbussed
ab®oeul a | above, is admnistered to a patient in need

of such therapy. Additionally, there is provided a

phar AéocueYided hereingsa matkad ofaipnarisg agoapoershpldoraula .
{:g re F}eﬂo@?el eml%rdirﬁerﬁht%{a %ﬁﬂé\ﬁh ?%I‘Aaéég %g)?c?c%sa&% ?{:egﬁtlln?/g a

I n association rmaceu
20 canpapidalflfenods IicempridiigParticul arly, there is provided
a pharmaceutical conposition conprising a conpound of
Formula I, or a ﬁﬁarnaceutically acceptabl e salt
thereof, inRrassodiatig
N

I
R

reacting a compound of formula IT with X—C(==O)—O-R4:
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with a pharmaceutically acceptable carrier for
therapy, nore particularly for therapy of pain.
weéuod4vesis7t here i s provi ded a pharmaceutical  PCT/GB2004/000116
conposition conprising a 15 conpound of Forrmula I, or
a pharmaceutically acceptable salt thereof, in
association wth a pharmacestically acceptable
carrier use in any of the conditions discussed above.
Al so provided herei®is a nethod of preparing a
conpound of fagphulall. Ln one enbodinent, the
i nvention provi dey“a pyoce iaring a 20
conpound of formullg I, 2 RNO R31 [/
\ I NJ~ORa RSR'NR g 2 gqpound of
formula Il wth X-C(=0 -0 R4: 2004/ |3157
PCT/ GB2004/ 000116 15 0 R, | R3 NR15 R NRI)

Il wherein Xis O, Br or [; 5)Rl is selected from
C6- 10aryl and C2-6heteroary|, wherein said C6-10aryl
and N
i
I
wherein
XisCL Brorl

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

R* R? R* and R’ are, independently, selected from hydrogen, Cy.¢alkyl, and
Cs.escycloalkyl, wherein said C;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(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO;H, -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;_salkyl.

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

compound of formula I, comprising:
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C2- 6heteroaryl are optionally substituted with one or
nore groups selected from-R -NO®2, -OR -d, -Br,
WOR004063157CF3, -C(=O R, -C(=0 OH, -NH2, -SH, - RelRGB2004/000116

-NR2, -SR, -S@3H, -SZR -S(=OR -CN, -OH -C(=0 ORrR,
-C(=O NR2, -NRC(=O R, and -NRC(=0-OR, wherein R is,

i ndependently, a hydrogen ongCl_6al kyl; and 10 R2, R3,

R4 and R5 are, independently, selected from hydrogen,

Cl. 6al kyl, and OC3-6cycl oal kyl , wherein said Cl-6al kyl

and C3-6c¥§loa are optionally substituted wth

one or no SINS N-R oN®2, -OR -d,

-Br, -1, -F, FCF3, O Of -NB, -SH
_NHR, -NR2, RR - - OH,
-C(=O OR, - (=0 NRZ, “O R an&’-NR@( =0) - OR,

wherein R is, 15 independ
Cl-6al kyl . I n another g
provi des a process for |preparing a conpound of
formula I, conprising: WR-2004/ 063157

PCT/ GB2004/ 000116 16 OPR RNO R3 |

ently, a Rydrogen or
ment, the invention

/' \'1 N)~ ORa
R5 N Rl'~ reacting ascenpound of forrmula IV with
Rl-CHO or RICH2-X: ORRN/ 0 ) " 31/ \ ITR4 O

N5 R N ) .
reacting a compound of formula IV with R'-CHO or R"CH,-X:

Ir=

wherein

XisCl, Brorl;

R! is selected from Ce-10aryl and C, gheteroaryl, wherein said Cg.jparyl and
Cs.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, -NRj;, -SR,
-SO3H, -SO2R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;,, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C;.galkyl; and

R%L R, R*and R’ are, independently, selected from hydrogen, C;.¢alkyl, and
Cs.scycloalkyl, wherein said C;galkyl and Cs ¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=O)R,
-C(=0)OH, -NH, -SH, -NHR, -NR;, -SR, -SOsH, -SO;R, -S(=0O)R, -CN, -OH,
-C(=O)OR, -C(=0O)NR;, -NRC(=0O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C.galkyl.



HIV 5 wherein Xis O, Br or I; RLis selected from
C6- 10aryl and C2-6heteroaryl, wherein said C6-10aryl
wanaw4/06256het er oaryl are optional |y substitut eBCWiGHE2004/000116

one or nore groups selected from-R -N®2, -Or -d,

-Br, -1, -F, -CF3, -C(=OR -C(=0 OH, -NH2, -SH, -NHR
-NR2, -SR, 10 -S@BH, -SM2R, 17S(=O R, -CN, -OH,

-C(=O OR, -C(=FONR2, -NRC(=O R, and -N O -
wherRaricierly, the eerepmawde af thy proseniyayenten n@l@dlake)ﬂused

8 e R TR e BUSRIETN Y eSSl
exeaiplified ib8tHemlesargl C3- 6¢cycl oal kyl are opti onal ly
substituted wth one or nore groups selected from-R,
-N®2, -OR, -d, -Br, -1, -F, -CF3, -C(=OR, 15

-C(=O OH, -NH2, -SH, -NtRemsNR2, -SR, -S8H, -SX2R,
'S(:C))R, 'CN! 'O", 'C(:C))CR! 'C(:C))NRZ! 'NRC(:C))R,
and -NRC(=0) -OR, wherein Ris, independently, a
hydr ogen or Cl-6al kyl. WO 2004/ 063157

PCT/{GB2004/ 000116 17 PRrticul arl y, the conpounds of
Sent i Ny&i,i ORe ermedi at-é8Aused for the
on thereof-can b epar ed—accordi-ng=to the
synthetic foutes as exenplifilgwei n Schenes 1-3.
Scheme 1 % 0 Meo 1. LDA P(&¥eym MeO Sy Br 0' Owe

N boc Internediate 1 0 QheaidEO MO Br2 | NaCH HO Br
Br o

(0]
NaOH
Br
boc

o—2

0oC

Intermediate 3
Intermediate 2 o Intermediate 4

o]
<N P
isobutyl chloroformate ) Br TFA )N
—_— Br
Et;N, EL,NH | pev
\ N
boc H

Intermediate 5 intermediate 6




Br NN boc boc boc Internediate 2 Olnternediate 3

Intermediate 4 O /~N 1 \ isobutyl chlorofornmate Br
WOEB#4N63157 DCM Br Et3N, Et2NH N | N boc H 5PCT/GB2004/000116

Internediate 5 Internmediate 6 WO 2004/ 063157

PCT/ GB2004/ 000116 18 Schene 2 0 0 ~\NN J 1| / Br

R1-CHO, or R1-CH2Br J | / BrgNaBH( CAc) 3

1,2-dichloroethane H Internediate 6 Ri Internedi ate

7a: R1=2-thienyl; |Mfceemediate 7b: R1=2-furyl; O
Internediate 7c: Rl=phenyl; m am nobenzene boronic
acid Na2CO3 Pd(PPh3)4 NHZ N a Tol uene, Ethanol, Wter
I'N o) (0] '
N N
) Br R1-CHO, or R'-CH,Br ) Br
l NaBH(OAc), I

1,2-dichioroethane

N N
" J
1
Intermediate 6 R

Intermediate 7a: R1=2-thienyl;
Intermediate 7b: R'=2-furyl;
Intermediate 7c: R'=phenyl;

0
) J
m-aminobenzene boronic acid )
l NH,

Na,CO, Pd(PPh,),

Toluene, Ethanol, Water
N

»

Intermediate 8a: R'=2-thienyl;
Intermediate 8b: R1=2-furyl;
Intermediate 8¢: R'=phenyl;

R

0
BRACYYE
Methyl Chloroformate ) N/U\ O/
| H

Triethyl amine

DCM or THF
N Compound 1: R1=2-thienyl,
) Compound 2: R'=2-furyl;

R Compound 3: R'=phenyl;



R1/ Internediate 8a: Rl=2-thienyl; Internedi ate 8b:
R1=2-furyl; Internediate 8c: Rl=phenyl; 0 J 0 Methyl
wahbaresisrmate | | NO Triethyl am ne H DCM or PCHEB2004/000116
Conpound 1: R1=2-thienyl; Conpound 2: R1=2-furyl; Ri
Compound 3: Rl=phenyl; WD 2004/ 063157
PCT/ GB2004/ 000116 19 Scheng93 0 0 J | / Br
3- am nobenzeneboronic acid J I / \ Na2CO3, Pd(PPh3)4
NI -12 Tol uene, EthanolSchy@eér boc boc Intermediate 5
Intepnediate 9 0 1. Methyl chloroformape 0 R1l- CHO,
B QAc) 3 Zn powder, Tol uene J /
Dbﬁ roethane 2. TFA, DCM or
r di at3e-?‘ffl\;l'@be“ nsfbg_?mc §p|d|

3)4

| -
-

Toluene, Ethanol, Water

\
boc
Intermediate 5 Intermediate 9
0
1. Methyl chloroformate /\N 0 R1-CHO, NaBH(OAc),
Zn powder, Toluene ) N J\O - 1,2-Dichloroethane
> H >
2. TFA, DCM l or
R1-CH,Cl, K,CO4
N DMF
H
Intermediate 10
0
YO
) N~ 0”7
| H
N Compound 4: R'=4-thiazolyl;
) Compound 5: R'=5-thiazolyl.
R‘l

Accordingly, in a further aspect, the present invention provides an

intermediate compound of formula III:

|O CI 4
i N/U\O/

A—=
o

I
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H J Compound 4: Rl1=4-thiazolyl; Conpound 5:
R1=5-thiazolyl. Rl Accordingly, in a further aspect,
woheo4pesisent i nventi on provides an i nternedi aPeT/GB2004/000116
compound of formula Ill: 0 R O R31 / \' I R4 ON5
RI5 N16 5 R 111 WO 2004/063157 PCT/ GB2004/ 000116
20 wherein R2, R3, R4 and R are, independently,
sel ected from hydrogen, Cl.6alkyl, and
whessibcycl oal kyl, wherein said Cl-6al kyl and

ror SCafodbent &3S afRppgfniy, seREAY biphfitog, €1 IR, fha
o3holE A gls0 B gt cas
withoregyrare groupsselgytad tramcR, NKOg=OR. Rl -Bheh ef rORsi-§(=O)R,

I, I n tl d eRpor 6 | ; i
LR e TR G R S5 RO 20 2Ok, o O, -
C(BUFORGE GAD)RRAL MR (EN) i deDIRT{ 2 O)O R fwlidiein Rneent i on
~are found to _be active towards 5 receptors in
indgpendentlyotbrirassmen Crealkyl andynan. Particularly the

CONMpg [ t4 d to be effective

6 receg éolre&F(li ggﬁld—s}.wl?&]n Q{J{Or)gégjs}é?g%g? i nfra,

denonstrate these surprising activities, especially

with regard to agoni stsl\f)otency and efficacy as
BIOLOGICAL EVALUATIO

The compounds of the invention are found to be active towards & receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & receptor ligands. In vitro assays, infra, demonstrate these
surprising activities, especially with regard to agonists potency and efficacy as
demonstrated in the rat brain functional assay and/or the human 6 receptor functional
assay (low). This feature may be related to in vivo activity and may not be linearly
correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward & receptors and ICs is obtained to determine the selective
activity for a particular compound towards 6 receptors. In the current context, ICso
generally refers to the concentration of the compound at which 50% displacement of a
standard radioactive & receptor ligand has been observed.

The activities of the compound towards « and p receptors are also measured in

a similar assay.

In vitro model

Cell culture

Human 2938 cells expressing cloned human «, 6 and y receptors and
neomycin 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.
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15 denonstrated in the rat brain functional assay
and/ or the human 5 receptor functional assay (low).
wOohbe/beiat ure nmay be related to in vivo activi PgTAIBL004/000116
may not be linearly correlated with binding affinity.
In these in vitro assays, a conmpound is tested for
their activity toward 5 recgptors and | C50 i s obtained
to deternmine the selective  activi t§ for a particular

corrd&@trb@ams)mmg@dra@ééiﬁm}l@.wq ¢pld RBSgentaimngchindiEDTA,

r r

o ootk SRR b GoFi o AR SR 0L B ] 48 log B 1y
bufeed ( S0ReN Ties, ?HT’EO,QJ:SIQM EDgandithasebhspthyintbrgdluofide added
_activities of the com(a)ound towards K and |t receptors
jugtrpsios pagtorR e dromha 0@ M piarlk g DiEXgthaned)-vi tr o nodel

25 Cell culture Human 293S cells expressing cl oned

e repar receptors and neonycin resistance are
grown in suspension at 37C and 5% CO2 in shaker fl asks
cont @elis angpelidtad and}r&mpe@b&mmﬁs PBSer 6% BIIST rif) piP3.0, 2.5

b 317 e Pedesbit ot e 15 D 1eabl Bom kL M gock in

etl’n\ﬁiog)h fuBAEd bh R98r wmm: %h&lq{o%&’g%&zé&e«% dﬁmﬁ&n%oﬁmec.

EDT pH 7.4). The brai’ns are honogeni ze
mepmmms splgoatééeog (maax) foml G roim- atdf’@ Thssupernatant ssaved on

H
o Ao ey Pt &1 PP AR TadhC SPRRAEY Bpm heth pins
ar® coMBMel raﬁdnslﬁupatW(ﬁ)O @fkat)ToPhPRie TRl 1dts afe MRKDERIRE in

preparation Cells are {_)Iel | eted and resuspended in

calg Jris bpffer GO MO msClrpHs] - O)sad pen agais TheNirebrletspte h

rest B P YR (Bt o 3 M BT O Ao

mmm%td@(ﬂewtﬁﬁbsarmbzﬁlﬁ@ dryf e&/eB@Anslemd stofédat -70°C until use.
suspension is spun at 1000g (max) for 10 m n at 4C.

Thgprotaim eonegnizitons gresdaieseningd by medifigd dopk agsay Mathgodium

ed and spun as before. The supernatants from
d%c%?ﬁlssglgflﬂﬁs are conbi ned and spun at 46, 000 g(nax) for

& mn The pellets are resuspended in cold Tris
0O MM Tris/d, pH 7 O) and spun agai n. The

o B e St SEPE AT Rb AR onfl s e
m%%aﬁ gggg)hss@& 3&&&%%%@115@9? d ﬁbeﬁ[e%’ ahFEMRLDARPhinang

store 70C until uSe ein
befferd 60 mM tTirsn3 naviMglelh el migheldB $ (&gmad‘kﬂB&%I) w4 which is

ore%iaax 4% aﬁer fol(fira’%J ion through a 0.22 m filter, and to which has been freshly
added 5 pg/ml aprotinin, 10 uM bestatin, 10 pM diprotin A if the membranes are

derived from tissue (rat, mouse, monkey, no DTT). Aliquots of 100 pl 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
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dodecyl sul fate. Binding assays Menbranes are thawed

at 37C, cooled on ice, (or kept on ice if not used
womadicatsel y) passed 3 tines through a 25- gaugeCnesstho/000116

and diluted into binding 20 buffer (50 nMTris, 3 nM

Ml 2, 1 ng/ml BSA (Sigma A-7888), pH 7.4, which is

stored at 4C after filtratiop through a 0.22 in

filter, and to which has been freshly added 5 gg/ni
foapt loadt A2k in miniyikisrestaitting16- 710l geindillstion iflnida If thetassay is set up

. ranes ar erived fromtiss r no .

inipacH deln NsfL e e Ol BRI plab SRR ymifitcrs,

whiZK 4B WHShRE M PRY Indingash baefr, aAd HAbdingh bRA at SSC foagh. The
appropriate radioligand 25 and 100 | of test conpound

filier plates vasowvptbra FerGowms (Pavkard) afterpildiag $0idAdpali fi ¢

: g . ) .

scitilegh BUDRE" f AEHEBIAG Borkdihcl B S0 GG A0 plates. he

1050 dfexsaghotundd dHré evdbadiedifram 1256oiitalispliretenniudyesah tles case of
which tinme the contents are rapi dlel vacyumfiltered

Dglig ap S thodnt gisplacarmen curves indhercapreof Madndianpd Jheassayds
Thin8 17
AHAE0) b e dpprbp PRI of BEAYAR. Uy (204 35e Whd 10g
inpthé yaselof Dette) Monend Ridppar @epcotietlyyartdyS000030D00 dpraiwedidof the
on the filters_ is neasure i et ft
T 476 G Bo b2 vesriatrie EabBe T pR saaete
Mee alflcPKaﬁSa, k&ﬁé&tiv@%‘)‘. THE tBialbiniiRleSind ABh RpLifidbRding Bre
scintilTation flurd. If the assay is set up 1In
dgempheatm apeewewnnd brestrrees 10pMeofflNdloxanei on is over
96- pl ace PEI -soaked unifilters, which are washed with
FnctiohalAsswgsh buffer, and dried in an oven at 55C for
2h. The filter plates are counted in a TopCount

( Paciras elgonadt taetiviycsh thg cdrBp@indMe md€asbred Gyetdrin@tih®@the degree
fluid/well. In the case of assays performed in 96 deep

tapshich phestompoupgerecenteirontpleoabivaiss thedrieding af GAPde G-pigtgins

BB el S Qe L o eSS, S POy S sgpapined
wiRReA coﬁP&nﬂﬁ%ﬁ& rreSabr&tRB GrohNHBRCI93M dellls Risresil BB CIoAEE
amount of menbrane protein (2 359, and 1lg, 1n'the

hymee opipidyereniors ML ,ﬁromhmmp@?g Fab OpBIOUSS R Agapists stimulate

€-,80000 d well of the.l ropriate tracer
AT g i Frenemnte” fsduSh 8 B b fiet bERGpqupps are
dEethiRed filvth dRBIeIBRRUrvRSIRRAE SRS ¥ the D& re§odbe curve by the
bi ndi ng and non-specific binding are deternined in

delisaniagonishalfninsiotaare poforntN to ey thxiagenisativity drmpdiated
RS TUR " PRRE Pk Ry rinbofh gl o T Een Bow i

measured when the human 6 receptors used in the assay were expressed at lower

levels in comparison with those used in determining ECsg (high). The Epax values
were determined in relation to the standard 6 agonist SNC80, i.e., higher than 100% is
a compound that have better efficacy than SNC80.

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



15 to which the conpounds receptor conplex activates

the binding of GIP to G proteins to which the
woeoEpbsIss are coupled. In the GIP bindi ng assagT/GB2004/000116

GIP[y] 35S is conmbined wth test compounds and

menbr anes from HEK-2935 cells expressing the cloned

human opi oid receptors or fgedm honogeni sed rat or

nouse brain. Agonists stinulate GIP[y]35S bindin ? i.n
compesadnharsyalneed fromel (apmiot daserresponspcuyigs dene gt 300ul with the

AR 51 ARtk S 08l TP (RPN
GEPEYpetivedll (vl 1t 01 1AM ThE Baspedridan smehat Qnﬁlﬁﬁﬂeﬂ}hﬂdﬁligt are
agoni st activity is nediated through delta receptors.

deyminadnanbsnee eepprssence A3 LdhaNCaES allke assosperformgyl op SIEK
5 2d%a &%lﬁ@g@ésa g ﬁgﬂv@:bg A 1ed %%rg Iissdolﬁ% ?ﬁi a sf]%ﬁtﬂredlﬁ 2rady

Were expr
bdﬁmaommeldeﬁe@ MMMCDH;@OE@&N&GM Dh})M Emea B MaClesH
25 were determned in relation to the standard 6

74008 ﬁFShSQ@/@BSA 80 DI gnd ithm3pMdom pepc. of 6BRpound
that have better efficacy than SNC80. Procedure for

Datatanglysisn GTP Rat brai n nenbranes are thawed at 37C,
passed 3 tines through a 25-gauge blunt-end needle
and ‘Thd slxeeicﬂicibﬁndih@(&m)myas daldutﬁtenbas(’B}Nﬂylahéﬂe:SB @0herM

)

100 1 ™M EDTA, 5 nM H 7.4,
10 pr&aeaw? pEEHious (o posmeunis 15 Bky e SOREHIA phrel SE
g
O SR A AR foT RSB e oound

radiodiigerad wdrefoalmat@l ﬁnom ogitiplets-ar espierigng progeensunk a$ higand,

CESB P S A LB
Chéhglfrusébfietiion. M@an@ﬁ M Vansluepof 10%Y, K bhdvhih #eRteported for

bi ndi ng are deternined in absence and presence of 3
15 hgwdsm:teeon aﬂi@@stal@gaglspléwmméwvsﬁ Bplogica ggivityetf|the

St r [ done in a
ity 51 BB B g0 o mRleb B FEREE fudd Roon
200nM NaCl 1 mM EDTA, 5rr1\/| MyC12, pH 7 4, Add fresh:
0.5% BSA, no DIT) and with a 3Mfinal conc. of GDP.

anaIyS|s The speC|f|c blndlng (SB) was cal cul at ed

C&Bpo-l"l-b_ I\ID dH m% I% SBTTt .?LE UI VI@ATBERIN
test conpounds Wwas expressed as percentage of contro
. | Val ues afM) C50 and |Hi IMEoef fi@Ment [(nH) f &M
Iﬁgands i n displacing speC|f|caI y bound| radioligand
woral ~nal ~nl A+ AA Fvnmln nl-Aat o oOF Py nza £+ 4 o
progr ¢é° qu Z%C;Sas L(l%aaﬁ’d, (ﬁcé"phP EFS? sm SFSf?an ot(%,’EMaX
or Recept ar Giigh) Yal(ig® of K, werp calculated fromthe
3 0.48 0.62 91.7 188 28.7 N/A N/A
20 Table2
Compound. Human 6 Human « Human p
# (aM) (nM) (nM)
ICso ECso (IOW) %EMax (IOW) IC50 ICso
1-2,5 | 0.30-0.35 | 1.80-5.97 93.7-127.8 235.5-865.3 62.8-498
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Cheng- Prussoff equation. Mean S.E.M values of |C50,

K; and nH were reported for 15 ligands tested in at
woOeeaE068157 ee di spl acenent curves. Biol ogi cal aeCTAEB2§04/000116

of the conpounds of the present invention is

indicated in Tables 1 and 2. Table 1 Conmpou Human$S

Human K Human It RAT BRAIN 2pnd. (nM (nM (nM (nM

| C50 EC50 %&EMax | C50 | C50 EC50 %&EMax  (high) (high) 3
ReoeptBr Sat6@tiod Expd8Be®8. 7 NV A NN A 20 Tabl e 2 Conpound.

Human 5 HumanK Human n | G50 EC50

#(nM (n {) (nM

o3, RegifyIdgte bR are e thel s ngpo il i g cpe Ak
L SRR R o gl P A P P
o 0P S5 RBGuc BRI BRSEULT Ao MG RRGORLY AL
T b e e R e
S S R e R R
nSHOETE O o ARE BB U 3 FEEDF) ARl i
actording todioneditainodatcor di ng to a one-site nodel .

Det erm nati on O Mechano- Al |l odyni a Usi ng Von Frey
DdiegihiniibnlOf VeshdnogA lledyaer Using®énietwWEesting8: 00 and

16: 00h using the nmethod described by Chaplan et al.

( ,1991ﬂastin%<?stp°erﬁhﬁedpba%9n 08:0FkEX 1 GoES usiag df MEthé®Besofibéd
Wi re nes bott om whi ch all ows access to the paw, and

byaChaplasf ¢t ol 194)i Ratstase plogediip-Piexighamcagehen topr e vise megh

i the. md-plantar, lL.eft hin a .
oyt MicHalipBs Aoisile' i hanl) 4 Pt YR HLNkoF 16155, The
ar®d teBte¥ QI thE hedl-phaitdrdefvhind patgavditingitealessysehsitivefomnpads. The

15 stiffness (0.41, 0.69, 1.20, 2.04, 3,

63, 5.50,
pay Brouchnd with aiserigs ah% Vosdary haifsgyith logarithyegefly ingremerial
stgtfenr%%se AU 0163, f‘.?g,' 764 31048 NEALR NGB NRodihif T,

di‘¢ula
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.
Optimal threshold calculation by this method requires 6 responses in the immediate

vicinity of the 50% threshold, and counting of these 6 responses begins when the first
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the plantar surface with sufficient force to cause a
slight buckling against the paw, and held for
wappumesisat el y 6-8 seconds. A positive responsecirsB2004/000116
noted if the pawis sharply wthdrawn. Flinching
I medi ately upon renoval of the hair is also
consi dered a 20 positive rezponse. Anbulation is

consi dered an anbi guous response, and in such cases
chartgs ig réspohsgocrursrepdhe baeshtidgs firy crsedodn casphavharsi mal s

d i e
s R B B R B Sl ARbe o 14 LR Guplii ™
0.41S(nkkirh A1gy AlRdgaion areetdpectivaly Misteand. (THRGOJultingtibasst pugitive

is started with the 2.04 g hair, in the mddl e of the
and apgatiye TeYPPRIS is tabwlater waips the eonuertiw, K= Bo WahdewiahiQ s

. t ' ' . y
W%@%wﬂhﬁldqﬁé ?ﬁ‘%cv% Q&gal%regﬁﬁ(‘f ?sggfteﬁglaté F%l@ﬁl%%ﬁﬁﬁ@

baw Wi rawal response I ni

selqﬁh@%ﬂﬂg%bkiglgvﬁomgq@(ﬁbinulus is presented; in

t he ‘'event of paw wi thdrawal, the next weaker stimulus
whese Xifesalue of @ laslontHie ehdiohd (Rigamita); kontabylat Wilse (from

nmet hod requires 6 responses in the imredi ate 30
Cheiplanrst el (B4 Her Bewptteined Resitive Arpab vriespanges And fagacas
.Jesponses beqgi ns. when .t he first 2004/ 063157
‘hé@ﬁﬁﬁgfgﬁgﬁﬁgﬁTiﬁﬁgign%Rdﬁ&@E?ﬁoﬁggponse occurs, e.g.
the Yy PR ehidstiotds dré 8énveftOd &Rsbredn of MELBMN BERible effect (%
threshol dS fall outside the range of stinuli, values
MBE), 28cardingrio Chraplas etrali 1994 (Thy following 4quativnis weed|tg compute
yggkgdynic) are respectively assigned. The resulting

o ern of positive and negative responses is

t abul,aieH USHuRGrdafed tRRENMAMd)Qnllodyrita (HReshbldndy avalop 0 =
5 withdrawal , and the 50% w t hdrawal threshold is

i nt er pol at ed uSemitp! threshokst (et atlodysgmihessholdéghol d
=10(xf+ ks) / 10,000 where Xf = value of the |ast von
Admaysthation Qfdedt Subsgnemi ts); k = tabul ar val ue (from
Chaplan et al. (1994)) for the pattern of positive /
negéaraty areligjepied $abrutansbusly-intfapdritontial Iy cineavamobdy we erally)
stimuli (log units). Here 8 = 0.224. 10 Von F.r.ek/ )
with a deshSibgmss RriQrdaven Fery tesingehedinre batwegiiadmipistration of test
el fects (9 [ al .
e B A e Al S s
cavigfeundo MPE = Drug treated threshold (g) - allodynia
threshold (g) X 100 Control threshold (g) - allodynia
Wrihiggimestd (g) 15 Adm nistration O Test Substance Rats
are I njected (subcutaneously, intraperitoneally,

| Nt r AVQRO4Rd WilPbrirt &dodhinal 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 both paws is observable. In this assay, compounds of
the present invention demonstrate significant inhibition of writhing responses after
oral dosing of 1-100 pumol/kg.

(i) Solutions preparation
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with a test substance prior to von Frey testing, the

time between adm nistration of test conpound and the
woam4eens7t est vari es dependi ng upon the nat ur eCo/GB2/000116

test conpound. 20 Withing Test Acetic acid wll

bring abdom nal contracti ons when adm ni stered

intraperitoneally in mce. 3pese will then extend

their body in a typical pattern. Wen anal gesic drugs
Actie aaidlrﬁAm[H‘Delm:i pL ohiAsetieA cidiibediiedve éA8R mlicd distidlsd water in

equ 0 ved t sel ect ed
orfed b ¢ g8 eiot Al VB8 ataBr SRR Dy agoH. The
soWtiohhé ﬂﬁnﬁlﬁﬁé&evohéxmﬁ%ﬂ@r@ﬁnﬁmmnmen the follow ng
el enents are present: the aninal is not in novenent;

w@mghaﬁmhucgn@pum Ipyepardiand shissaltved inethg nanst syitable

veis ect of. %st E“ |s bservable In this assay,
TURTES P S5 “| nvention denonstrate

(11§ng|tlt,h§§<ﬁﬁm[sﬁiah&htl on of writhing responses after
oral dosing of 1-100 nol/kg. 30 (i) Sol utions
pr e pBiegongoupd(drogyis @é@lrss;teméw@z ovwperiionaadly (B »

A e

mfdeﬂb@tiy el ghoE2 09 B0 20 40rmimdtbd(adcdrilinglto derutas bf esripsundfand its
6% AcOH. The solution is then m xed (vartex). and

cha@éEﬂﬂsmﬁ) PRy @ctﬁsetmg “@}?ﬁﬁ%%ﬂr(oalpg@g e 1@5@? ogBBind : s
ac C%?Igl aﬁ\?g cg)t )Zn Hedaﬁg&%rafe‘gb? §H§§ gg“ 15 a?tgﬁlgﬁé}b& ©

adm ’ﬁ]hsAc@H] 9 adlﬁhﬁstemdmtmpelnt(odea]bl)@ P39 imthvo sitestaet @ohl/kg

orall ntraperi tone I subcut aneousl y
(cpRsigerfisghe RYATRER/BISE BOR V‘%}gﬁv %raegeatalw PHPY jogfestng.
(11(1)0136!;% ering the average mce body wei ght) 20, 30 or
40 m nutes (according to the class of conmpound and its
10 cHes aimel (Imdusc)sn)a obsqrmd fooa pesed of20 Mintestand the number of

co ou s del ver ntr al | nt ntricularly.
oeastpiy (3 ritping AP CHAGGeL i Popibited pt oG BhiBR kbt Mice are
ke A IS @8 dshoe HBR” &?g%"\&hth RAALIMbeIHRIZEA total of 4 mice are

|ntra£)er|toneall y (i.p.) intw sites at 10 m/kg

uguely obssevddray thetﬁ@nwén%@@e mmlbn@ﬂu@?d@m pf ditgedi at el y
t est
PL ohwe a0y spph SR o P AR: P TR in

thefgell@ceafidr@BaflicY¥ebtinitigrat.ef | ex) not ed and conpil ed at
the end of the experinment. Mce
For the functional gastrointestina disorder 1nd10at10n efficacy can be

established in the assay described by Coutinho SV ef al, in American Journal of
Physiology - Gastrointestinal & Liver Physiology. 282(2):G307-16, 2002 Feb, in the

rat.

ADDITIONAL IN VIVO TESTING PROTOCOLS

Subjects and housing

Naive male Sprague Dawley rats (175-200g) are housed in groups‘ of 5ina
temperature controlled room (22°C, 40-70% humidity, 12-h light/dark). Experiments
are performed during the light phase of the cycle. Animals have food and water ad

libitum and are sacrificed immediately after data acquisition.
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kept in individual "shoe box" cages with contact
bedding. A total of 4 mce are wusually observed at
woOheo4g@ass7t i ne: one control and three doses of PATAGB2004/000116
For the anxiety and anxiety-like indications, efficacy
has been established in 20 the geller-seifter
conflict test in the rat. F@7 the functiona
gastrointestina disorder indication, efficacy can be
Sasmplabl i shed in the assay described by Coutinho SV et
al, in American Journal of Physiology -
Gast @@hmlesit (Drag) testintg\imludaa yesoups of yats hePd@notEBETvel By

2002 Feb, he | TLLONAL | N V| 1)
tr B atiel B ore bltea G ol APk e A TS, £ The
LERWea¥d ERdctinteht, 51‘01210%@' %pﬂr@ ij&iseRlith MPS! OneSE tRé four isfouds is
0

t enperature contr room (22C, 40- 70% huni di ty

thmwmpliegwavedaﬂn}st thesoffeer iirengroupsre i npj é¢tﬁd> Wmtédhfu@nug agd its
Veth cffe ! A%héogaglhsﬁggf e?cf elllmg g%?e Sondadit 81 Vf';fv ?peﬁ or}drats all

m an are sacri

ofaf i€k redatva naqRY Bedirnert, T\l‘i@ngﬁ@%f&@%é&_{'ves no compound (drug) or
PCT/ GB2004/ 000116 27 Sanple nmpound (Drug) testing

vehirde; tathgr foup grogps ar&tt@awﬁdfltwhﬁé@ wiith o Wpdopdrug. These are
peltrfoglg% cgéeat g(? %u%ﬁ%lﬁrgégﬂ Qﬁ@e %}ffe%?ﬁ_@%in}f‘g S 1gla ciPldntribute to

afedpetidrmaﬂJSVfour groups are injected with LPS, one of

the four groups is 5 then vehicle-treated whilst the
AghnhgstrdtidneE 1@PSoups are injected with the drug and its
vehicle. A second set of experinents are conducted

| nvoRyk B fliokRdds BitRRa intRd & eﬁMentanabM’t&? 6215820/ Riin
no LPS treatnent. The naive group recei ves ho conpound

priairta g)eaiment vefiirginetion Isenditché by Admmisjratiopof AP8 (endokiaalof
th h th th Th .

C R R E P R Ry lgal?aﬁ@ﬁ%a@é@é? inigsted

Sl L1 S 0dc

sirgibalt teeiingqies uhdie isoflearicranagsitiesiaalbhe sitin bytv»feeﬁ thkSeadds pushed
Inflammation.is |nduced b

m&H'ﬁl‘? r ?ltléf 3 12{@%&@% t”E‘P%‘”e eﬁ%lwé *§1R ipmadgfogrpasedhe sigul grface.
Tﬁ@#ﬁnclﬂﬁg ts%%is@le?e?ﬁl%eﬁ tﬂ&é&or@lﬁa’ce@ (ﬁgfﬁ-)m {)53?‘?1(%%? ﬁﬁ‘)bré%n R

ect ed i ntracerebro-ventricul
1 ohmrieter (120) to the lanthda t(sagdital dutate@,raendtSamnﬂoelm tii smafiace of the

bS5, wager | SoLlur abgcanacotes) 2. TS SKR, oo

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-
G) is placed over and secured to the 26-G needle by silicone glue to create the desired
Smm depth.

Following the injection of LPS, the needle remains in place for an additional
10 s to allow diffusion of the compound, then is removed. The incision is closed, and

the rat is returned to its original cage and allowed to rest for a minimum of 3.5h prior

to testing.

Experimental setup for air-puff stimulation

The rats remains in the experimental laboratory following LPS injection and

compound (drug) administration. At the time of testing all rats are removed and
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wo0d@eeIsm ned by t he coordi nates:

rostrally and a | ongitudi nal incision of about 1cmis
made to expose the skull surface. The puncture site
0. 8 mMm post eCT/MB20@/000116
the bregma, 1.5 mmlateral (left) to the | anbda
(sagittal suture), and 5 nrnn bel ow the surface of the
20 skul'l (vertical) in the Imteral ventricle. LPSis
injected via a sterile stainless steel needle (26-G
pRL@) ows$ids therabayaignat Qectatet 4 tima isltgought EHatnithe wstlrgylabmglery

5 et ke PR K Seh s frabnhish (9REn gechd inth shuBl Aggrating
valaSEEHied sttty R P aSRkF Yo (FRAAMPEIDE Théh-Serv

Inic)j €he deiwwj of #puff) ehegidieair enpiinsozizie q¥10e82ecrh,ds c@mrolled
addi t i or%gg 10 s Sﬁﬁ all ow di ffusion aof the corrg
by AE¥steE (PuSHTe dan Pheeo HEPQEYS) Gapable 8§ deliveging pu that alapf
t I I e
fixS1 AR RE2 Pkt B BAGhOT wiBPORC AN PLE PPBI pELLOCH
m%nmpl diﬁ)]ﬂ puffsqw ﬁcﬂmﬁlisite;mdl atr iuotil \Bﬁtarfstaaon atasts, r\ehma]u Agericomes
orator fol.l owi ng LPS injection
ﬁésﬁ ﬁPl‘bftf 1%?3@6 %Oﬁ IR on. At the time of
testl n aI | rat s are rermved and WO 2004/ 063157
Epperiagia ey 4 BRONNG ELQICHIE si de the | aboratory.

One r at at atimeis broug into the testing
| abolhe Hesalisatins grerseerdpd 1@|n@autebusang mlwophones EGRP.S.

C att.enua
Se\{/ﬁe}lrﬁitaltlllfia?b e(%wcl{l}b?g e%?fe%esur ‘r%)gpq%‘f(d St %%?C )cu lffl’)e(%d C8H¥f°”ed
by BRES (IMES CADA-XEC3B, Ity Acuisition Muitde| Tr¥gMicBigan) software.
air-puffs, through an air_out put nozzle of 0.32 cm is

The fefeancisa bstvspn a@9é@@9ﬁ?ﬂwrp sreorjedseayedpad analysed by the

4nqu edgﬂ)?d% % gl)f I'on ‘?‘@AZXZ%S Znd ?%é%ﬂ{(%? an% I?Iénf\}i‘mértaﬁﬁ;[}PA (User

Ptogeapumirgyardf Adalymid)j. per 10s. A maxi nmun of 10 puffs

are adm nistered, or until vocalisation starts, which

OeMpoud Bhugd)i rst. The first air puff marks the start

of recording. Experinental setup for and uItrasound

r €CONg dnptRind$ @InYQS &lel pﬁ@%&]ﬁﬁéd 9&@/651’? 63 A g{d adhinistered

m nut es usi ng nicrophones ( S.  soun

ald mlamle ofi 4 mile t‘ﬁpélownﬁmmmdu)nd pdlmg)a@dmmsml&om aoimals are

e .and con rolled. b LMS CADA- X 3.5B, -Dat a

re% ﬁgbtlhl FORTRBY facﬁesupftﬂl&v%( Wilvsﬂ an) software. The
guen0|es bet ween 0 and 32000Hz are recorded, saved

Aélﬁléﬂénal ysed by the same software (LMS CADA- X 3. 5B,

Tinme _Data Processing Mnitor and UPA (User 15
Pr ogAhafecatling i rap Hirgughsy yeries of statistical and Fourier analyses to filter

(between 20-24kHz) and to calculate the parameters of interest. The data are

expressed as the mean + SEM. Statistical significance is assessed using T-test for
comparison between naive and LPS-treated 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.

Experiments are repeated a minimum of two times.



10

15

20

25

30

Compounds Drugs) All conpounds (drugs) are pH adjusted

between 6.5 and 7.5 and adm nistered at a volune of 4
wal20dage3iBol | owi ng conmpound (drug) adm ni strati 8aT/GB2004/000116
animals are returned to their original cages until
time of testing. 20 Analysis The recording is run
through a series of statistiggal and Fourier anal yses
to fllter betvveen 20-24kHz) and to calcul ate the

metien of thérmial hyperskgesiahsing et arereavesylandardest as t he

rrean SEM St at i stical significance is assessed using

e tween nai ve and LPS-treated
Ady ﬁ?&atfo of Vs ol | oned by 25 Dunnett's

mJIt', le.c arls tes S ) g
or  cEPrGLA LB IS iy ERLcaS® bl Rler B pacabacterian
meﬁeyo@gr(e@mh QAT ECTENY 7)M nld/rl, A ki) st 083 rﬁlfparafﬁn
Experi ments are répeated a m ni num of

0 tlﬁ mlgnanmiezoom@@@ls?)r PaTigesr0grtyee NG e): SIGMA cat.# C-

58 S ODE S -Brale - B, W PR R Ao P or
carr m &ﬁloﬁ@m doh € Witk aSH;@ﬁm@heylen jvly @ Bleri(diediile sDle@NS5/8”.
cat.# F 5881, Mycabacteriuna tuberculosis (H37Ra,

Rafs@re lzeslﬂiievl)an IphAgedn chyegber t{quanwtheaua iveith ispflggngyWhen the

SRRl Bt RS TR A e P AGECTAR
pys@t) abheleftihindpawisssiisped indtfesobdlt hﬂﬂhodh[be&laﬁﬂ)cutaneous
Injections are done with a Ham | ton syringe wt

I
Vel ATRECin Beiieen QoMRAd RS EmegrH 3 TP%%@ ig 05l s dyrcficach f&ﬁ gniddle of
RS kR OR0 iy SRR R L, b G BRrsscnn

seletiary ésjslawby 1pj cated dntorthe/gavt,raall aetmalllpressere(ls amﬂled [for1334
hi nd paw is grasped and the needle

oSl ti ef t
‘%Qnﬁlsn’i 666?13%@ Qh tHSSneous, ventral aspect, between
foot pafe Qhinfal 48 waking @Qﬂuﬁ g3hd FroBSdiRe, tﬁéyearé BRG Rethhin the

m ddl e of the paw (nefatarsal area) Finally, a
inhelatine cbefmlb@@tntﬂ:dbs;re«beffeﬂdslreedfhedar r ageenan sol uti on,

i.S ected into the || pressure ..
At Bt ieS o, B iR B 5 4G pb Bl R Fation
inelrfcagdre ani mals are waking up during the pr ocedure,

they are then return in the inhalation chanber until

desi FeUF@Afteeetmm, natseaeh aldhwerk 48drourhtor ithe deaploamem of the
mal s are. a

mfi1 Iélg natgﬁy pgﬂcess ﬁ?rh élrrlageegalé treatmeV\F gatg grevwill Weld B 1Y gsefler the

development of the inflammatory process.On the morning of the test, rats are placed

in the lab (in their cages). They are allowed to habituate to the room for at least 30
minutes.
Test Site

The heat stimulus is applied to the center of the plantar surface, in between the
pads. The test site must be in contact with the glass, with no urine or feces in between,
in order to maintain the correct heat transfer properties from the glass to the skin.

The plantar apparatus consists of a box with a glass top/platform, the glass
surface is maintained at 30°C by an internal feedback mechanism. Underneath this
glass platform is a light bulb mounted on a moveable arm, a mirror is placed

underneath to allow the light to be positioned under the rat’s paw. When the light is
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For FCA treatnent, rats are allowed 48 hours for the

devel opnent of the 20 inflanmatory process. For
woanwuagesnan treatnment, rats are all owed 3 houP€T/GB2004/000116

the devel opment of the inflamuatory process. On the

norning of the test, rats are placed in the lab (in

their cages). They are allowed to habituate to the

roomfor at least 30 mnutes. Test Site 25 The heat
activated littshines thapygh @vartegute ~Cemn diangsftert e gipgrimenter activates

surface, i.n between the . Jhe test si.te nmust be
tE ebb e O o el TR o Wer B ha¥t RplREL Tt of
of 28T ¥ &Bondsl dsiREs Biat APt EERE Ahbge WiEodeaf siRmld e @dt fail to
transfer properties fromthe glass to the skin. The
reployathisrpasp Jhe sxpasineenterimaysales tusn pEkhehight ahanyl pedat. A Timer
top/platform. the.alas Ce,:l i ntai ned at 30C
wipReRatht Bdliot PEud BR8 ol R A elae nea n thi s 50
9! asBluR nadtéro fri¥adiBesathé flgkicnm2ukenthelligletds adtivatedoYRidlshauld be
arm. a mrror is placed underneath to allow the |l i,gh%
memigisedisiVi98h B fﬁwd@p beprodifigd by aliystingitlasplanfar devigr but

' 0 : 4 30 activated it
R A A RIeR, eter  The
Taupcoukent er activates the light, and automatic

sensors turn the |ight off en the paw i s _remyved;. a
Ut - OhE SxRsFimE opn beckesiiaEed ARSTAL IR Eneihs of fime fellowing the
i MhfiimPGGH HRPeHEhsta8 ndedluré Rl 48h Post FER Y etich or 3h
H%g%%e experﬁ%ﬁegg@r%ngeﬁ aang tulﬁr néltoffq)tolﬁelt%qjiplgﬁ"te at o
pestiycapagaehan Mjettioer 5 will record the duration of tine
that the light is activated. Flux nmeter: neasures the
TedtPxddlrewhen the light is activated. This should be

mei ntained at -97-98; the flux can be nodified by
Nafliegts! W8 thePréteditbdt estaMlishehg IDbse K@é?bnd&& We¥e, RBe group of 7
changed in the mddle of an experinent. Tine-Course
ratPisTised esdpearitiob grovpathey ercpaestbetised wathithe rompining g8 rats, but

| engths of tine follow ng.the. | cti . .
sieqr e o iHghol el 8P b AL By Sing citbesprirty
bedlhfiak bfnMedidiely PUSHipathe agseinadht, iwiiletk nffimue Stress

Procedure Naive rats: For the procedure of
ressitlp|tharisage alacedin ipdiypiakRlexiglas doxes{d 4 grdupdan) on topof

| d -oun. - ty
e Feb MOV 07 o ADHEH % neliR ol JEAIG! & NRRIE] WHEH e
ahinjabcire oeady Te i, g light (ddacedidiectly onder theytbe-sitonad activated,
agcli]tgllggitﬁléq,r pry: tgéﬂ%h?lrwtzﬁ %sl %Eér%%ﬂ%%matggg}% r%?r“te%%ona%ow skin

temperature to return to normal, a second reading is taken, and the rats are then

removed and replaced in their cage.

Baseline Values: The remaining 28 rats (divided into 4 groups) that have been

injected with FCA (or carrageenan) are placed in individual boxes on the machine and
allowed to habituate for 30 minutes. The experimenter should verify the degree of
inflammation of the paw and check for discoloration. The heat stimulus is placed
under the test site, and the latency to withdrawal is recorded; two readings are taken,
as above. It is the comparison of these baseline values with those of the naive animals
that establishes whether hyperalgesia is present.

Post-drug testing: Once hyperalgesia is established, the rats are injected with the

compound of interest. Each compound is prepared and dissolved in the most suitable
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possible, the rats are placed in individual PIexiglas

boxes (14 x 21 x 9cnm) on top of the plantar device;
woheos/0ass7al | oned to habituate for a period of PBD/GB2004/000116

m nutes. When the 20 aninals are ready to test, the

light is placed directly under the test-site and

activated, and the |atency3to wthdrawal is recorded.

After a period of 5-8 mnutes, to allow skin

vehiglpagegrdingta ssandard pracedyreso g ladministeationdowte odfispy vpiyme,

{ { - ar d i
AP0t e fec ifchoRio: 0 of BPUERANG (r3RBERC 1T
cdnbotind§d Wihdrotegtingrooipd)ind a2 0iBMeines poRSnjeoli®s isech as for
.with FCA gor carrageenan) are placed, in individua

Lok 8§ Wiectines, pit pempdacss and allovesdda hebitwie,on thetdantyy apgeratus
. Cerant .
wilOHie Sug J88uGKRE BT WP SRQltotHohinds B8 riiHee S flore
followitpetht irgedtion] tass drs placadatk i thobér original cagt with their capel
the Latency to withdrawal. i s recorded;.  two readings
mafeg #aiéérﬁ diwggs %?s%&@{ iy tpeir grigigl w@grpaih s Ftetpal gage mates
toRASEh]Z8 ?hé’%egféf MdBblifisea 8lcidiRGulBleFitan Iarg%tgp Hats.
that establishes whether hyperalgesia is present.
3(romtlatdr tags are placedjondihe planygrend bjesed3 @ mireresdb hakieds to the
the rats are i.njected with the. c ou of i,nterest.,
ol G L Tertik SpE et s b AR By dreaiiieh G ken
Cﬁﬂ&kﬁ@}?mﬂg&2004/063157 PCT/ GB2004/ 000116 31 vehicle

according to standard procedures. The adm nistration
r out €he alumebmusidiewpam and guaiet, iyatealest, and én thegoreetaosition, with

i nj.ection i.s, specjfi,c f t hat und r_class of.
g EH 8 R ot i of e Bt S5t Bt 6 BE Fgbine. An
alfs! sHonlEedtibetest®lUeh as for i.v. or s.c. injections,
rats are placed and allowed to habituate on the
- Phasnimel pp docamesion, pglpfiag spiding, gioosipg ged explerng.
) . sting conpounds at 60 m nutes or nore
?%%%%§F%§Q§%g&§hjection, rats are placed back in their
- Thé ghifal ischgeing dbividuls elghs 6ageess (tBhie Smnisdility,aroealadaviayss ears
replaced in their original cages with their original
flatgunless these agedhepensible resulhaf & gerapaungsidecsfisst apd)caangths
wﬁﬂ&&fial structure within a group of rats. 30mn
ater rats are placed one the plantar and all owed 30
- Theatiem] spokiohédimt sach a walyehd Ghqpamisarot inaditbcheontact with the

Testing i.s perfor as described above. Two readi ngs
glasge Eﬂﬁﬁ“@G¥VP%PF§%Q©r Testing: The ani mal nust be

- R MRl s 9\%&?%}@1&%1?@? @il ool(ﬁ'p%cdsré b8t FAPBGhjection. I%tfhis

position, uri ne or es between the skin
casecthp aninzal ik tefested|frass thmumpatmentfconiptetetn (atithebeghming).

aninﬁ%qshould EOt be testeg}if: é5 - Thed%ﬂinPl isfin.
| ocorbt ' dH}ei%h TG PP oGy S B RGO ifg Slass surface 1s
wapdRl BédnN8ind then the animal is replaced. When the animal is sleeping, or

exhibiting tonic immobility, the experimenter may gently move the box or move their

hand in front of the box to elicit a short-term attentional behaviour. Close observation

of the animal’s behaviour should be conducted throughout the test.
Re-Tests:

At any time during the experiment, if the experimenter is not certain that the

paw withdrawal response was not a response to the heat stimulus, the animal may be
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- The animal is sleeping. - The animal is show ng

obvi ous signs of stress (tonic immobility,
woaoeaocziat i ons, ears flat), unless these are PO®GB2004/000116

possi bl e result of a conmpound side effect and cannot

be avoided. 20 - The animal is positioned in such a

way that the paw is not in dprect contact with the

glass (paw resting on top of tail); - The animal's paw
rettestel sfpdr 8y8 mynusesu Fhisohayr handpeds the andwal movihg sudsiedly, or

L nj.ecti L. I. h ' y ' df
iR o erte R ERER o, APl ani noy . vien

urine or feces are present, the animal is renoved, the
A%Mis 25 wiped clean, and then the ani nal
Is replaced. When the animal is sleeping,

angycHiths folleyingare eonsidases) Teppapses tdhehend ﬁ‘ilTﬁEWP' er may

gkl R Rerhalf oPEE oy TP 1t i ARy b e B
C oseLabsemvasment ofdfe Hodg (eonitrutdtéral foetimstiomiatsdypan)d be
conducted throughout the test. Re-Tests: 30 At any
tinme EQﬁslaﬁ@HPﬁ@géf{)@Flgl?éﬁt if the experinmenter is not
-8 es&glﬁ hhj Er{l{gliﬁfetpeg? %@c{ Bfi%lg %ﬂeﬂ?ﬁw ‘?eﬁ’l‘@v%rmy d@m e

g]ﬁﬁko4/ 063157 PCT/ GB2004/ 000116 32 re-tested after 5-8
m nutes. This may be due to the ani mal noving

Aﬁgnggignl y, or urinating or defecating while the
stimulus is being applied. Acceptable responses: any
of thge &ah h&vex?gegéédeasqme% SEM. e§ﬁﬁ§‘t§ﬁ§s1gﬂf%51{%er1‘§§s%essed
stinu rawal novement of the paw of

ughg@ates(t cﬁtfnt @mpfatkdroberdednyngremarnd mﬂamgc) rats, amabm' why AN OVA

f A4 i n of e%{;émﬂggf/ ﬁécog}tflsrc?]hgg ZP%%-QO Er% I'ftlectlveness A
dERACO BL@%&? éﬁpgﬁi c%nB] AWked §&Bﬁﬁlan%ltﬁ H?mh R FRALRIN<0.05.

I'S renove ass. 10 Analysis The data are
expressed as the mean SEM Statistical significance
i.s assessed wusing T-test for conparison between naive
d rats, and one way ANOVA followed by
Dunnett's multiple conpari son test (post-hoc) for drug

ff .
cone B SATLr R SRRt AR o YR Bppine

EsaipREwhich describe methods whereby compounds of the present invention may

be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.

INTERMEDIATE 1: 4-[(dimethoxyphosphinyl)methyl]-benzoic acid, methyl ester

A mixture of 4-(bromomethyl)benzoic acid, methyl ester (11.2 g, 49 mmol)
and trimethyl phosphite (25 mL) was refluxed under N, for 5 hrs. Excess trimethyl
phosphite was removed by co-distillation with toluene to give INTERMEDIATE 1 in
quantitative yield. "H NMR (CDCl;) & 3.20 (d, 2H, J=22 Hz, CH,), 3.68 (d, 3H 10.8
Hz, OCHa3), 3.78 (d, 3H, 11.2 Hz, OCH3), 3.91 (s, 3H, OCHs), 7.38 (m, 2H, Ar-H),
8.00 (d, 2H, J=8 Hz, Ar-H).
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15 EXAMPLES The invention will further be described

in nore detail by the followi ng Exanples which
wdeswrochis7 net hods wher eby conpounds of the preBemtGB2004/000116

invention may be prepared, purified, analyzed and

bi ol ogically tested, and which are not to be 20

construed as limting the irmBaention. | NTERVED ATE 1:

dInEthOX hosphi nyl ) met hyl ] -benzoi c acid, neth

uﬂz p&ey) ]1

pxy earbemidenrgmlidpra)-piperidine- Hrcarboxylic
ttJ)*)’-u (11.2 g, 49 mmol) and trinethyl
5 nm.) was refluxed under N2 for 5 hrs.
Exce¥s atsolutiehlof INTERMBBPATE € indsy THFGREWmIDY was added
co-distillation with toluene to ve | NTERMEDI ATE 1 in
dromsyige; lithium,diisppropylamide (PR lpédcfigs inghezargey, 44mnml) at3ZP2C.

Tg%?ef%? mz%%%?w{sgh@l%g&edgﬁw% 5oon37te§gge7eﬁ?.r{=: ﬂ‘qor lt_(li addition

oAN-1d)t-butBx y@rbiodyl-2plipedidSnd {0, 76A¢, '4B|)rnmldﬂna©04ﬁ]961%ll”5ﬁl*“ ). After
PCT/ (GB2004/ 000116 33 | NTERVEDI ATE

19 hysq thoaearsiey dxbenwas AnFkrsheh pjse (EfQﬂ)i HE) andeextigeted with
elfﬁgi %Faa?%gp%g%ﬂgLﬁlﬁ&ggﬁ)é Sogééi‘gé gﬁhsgg W!?MCFEN%@&IAN[ESEM and
edtiposabqat opiveanpmdu¢t3Rhithvias hubifibél by ﬂbﬂxﬂiwmatogﬂiphyﬁd ﬁrov1de
DSERRVEDTAT fomnaceibOp siove. et Brizerord, 263s,
A, TR A% DTN 0 B8 AT

TS Fu Hy Retd @ I S, H)( 300 (15, bk, 2H), 38t @d=5i5t Hz, 2H),

3%%42%@@@@%@ (2 BB o0 (L PR BT O3 o 1
pt OV|'§1lt Hi’\gmﬁjmw?gégeds a mﬁqﬁgﬂg%{@ (’gggg’p{g%io

135%)1401R14MNaC1 34.8484,8. 2974, 2855, 1718, 1 688, 1606,
1427, 1362, 1276 cm 1; 1H NMR (CDC13) 8 1.44 (s, 9H,
2.31(t J=5.5 Hz, 2H) 242(t355HZ 2H) 3.37
@ N £\ e . j p / = =

pmem&msa-ﬂcﬁuomdic adl,d:t&’t Butvﬂ-lzster2H Ar H) 13C NI\/R (CDC13)

129, 39 aqiigtige oL BSTRRMEDIATE 4B, 16 Yimoimsibefio 1.0 9)in

df!y BERBRth OB mt) Wk Q@d@ﬂgaasrolﬂﬁﬂ%l of ine (B 18 mmol) in

i peridine-1- carboxyllc acid tert-butyl ester
30 mL CH,Cl; at 0 °C. after 1.5 hrs at room temperature, the solution after filtration

0f K2CO; was condensed. The residue was then dissolved in ethyl acetate (200 mL),
washed with water (200 mL), 0.5 M HC1 (200 mL) and brine (200 mL), and dried
over MgS0O4. Removal of solvents provided a product, which was recrystallized from
methanol to give INTERMEDIATE 3 as a white solid (6.07 g, 78%). IR (NaCl)
3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm™; "H NMR (CDCl3) & 1.28 (s,
9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.1 (m, 2H), 3.08 (br, 2H), 3.90 (s, 3H, OCH3), 4.08
(br, 3H), 7.57 (d, J=8.4 Hz, 2H, Ar-H) 7.98 (d, J=8.4 Hz, 2H, Ar-H); *C NMR
(CDCl3) 6 28.3,36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 141.9, 154.4,
166.3.
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To a m xture of | NTERMEDI ATE 2 (5.2 g, 16 mmol ) and
K2C03 (1.0 g) in 20 dry dichloronethane (200 nm.) was
wadadmadezssol uti on of bromine (2.9 g, 18 mmol) PAT/GH00¥000116
CH2Cl12 at 0 C. after 1.5 hrs at roomtenperature, the
solution after filtration of K2CO3 was condensed. The
resi due was then dissolved i3a ethyl acetate (200 ni),
vvashed with vvater (200 rrL) O 5 M HCl (200 rrL) and

S Iv?nts ro deTI et oduct \Nhl ch was recryst aI lized
M&Mﬁ%—m ve | NTERMEDI ATE 3 as a white

sol i A ofutloh T INTBRMEDRA TR G ) g H4dMol)af GbthahéP 00 mL) and
1669, 1426, 1365, 1279, 124 cm 1H NMR (CDC13

2.0 MaNaGH (109HpL) wasrsea(feﬁ at.ﬂQI)°C for 9wy Hhe sokid was aol nt\ed by

TN NN NN N T

ac%fd)mtﬁle/{#)a‘aer %@Mdju@% Z&Js?n?g conc@firdfsd 361.3, 40. 3,
63. .9, 129.0, 130.3, 130.4, 141.9, 154.4,

MDERMEIEIATM 123)@41 BEN BT Poiftedrz eOiBqEWET bafltiration:

TR C B didide ot Pyt 23 K, T8 st Bt A1) Deuwi

| 3 | y=
o0 ol ERUERLST Rl ot )5 v

2H), 7435 @, 6.7 Bzh2H, AFED, 808 () Jv&3 HzolZHeAIréb) B¢ MR (CDCls) §

tio Lie ight.u dry
b H S i doives 153 050 A Bl o 377, 14 5l 1062
adjusted to pH 2 using concentrated HC1. | NTERVED ATE
4 (3.8 g, 87% was isolated as a white powder by
INTERMHEIDIATE 514 iR (ERIREBY c8bdmdH-ghenyi3HmetihBene]-pneidine-
1(ddeSSHz GJ[HZ 2H), 2.64 (dd, J=5.5 Hz, 6.1
ligarboxylic agidfartbilylesier 5ty 6.1 Hz, 2H), 3.54 (dd,

J=5. FokdZsohfioh o&"INTEﬁl\/{?E‘DIAﬁ 3@1 0% 2\311@(1131)H¥dry2H

Ar-H), 8.08 (d, J=6 )T "13C’NVR’(CDC13) 8
dizgloBomethass (194nT) 420 oc wasad@ed ISQBut?],chl;bmfozmatQ #50ng, 3.3
137.7,. 145. 2, 154 6. .170, 3: RVED| ATE

lmnql%r%ﬁ%sdigma@éfmcéé%’a}mne pS ARAK. 2t fsaption was
oo oon Bt BT Ae 21 TS o Renb P pfpoguied and
thohi ret)lﬂttnfr Wa‘epdltiti;me(d]lﬁm&eh etltyl ac@fte @nd\mtendﬂmcb;ﬁnii pgabse was
oro
wh?h%dg\w’fh Bnecend GV O Reiop s oo phviakeproduct,
SACHAPUrRE bya dsB Wedntafo M HI S %wre‘TNTEtl@WEEWTE 5€s white

After 1.5 hrs“the sol vent's 'wére evaporated and
needles (800 mg, 73%): IR (NaCl) 3051, 2975, 1694, 1633, 1416, 1281, 1168, 1115

m™; "HNMR (CDCL3) & 1.13 (br, 3H, CHz), 1.22 (br, 3H, CHs), 1.44 (s, 9H, 'Bu),
2.22 (t, J=5.5 Hz, 2H), 2.62 (t, J=5.5 Hz, 2H), 3.33 (m, 4H), 3.55 (m, 4H), 7.31 (d,
J=8.0 Hz, 2H, Ar-H), 7.36 (d, J=8.0 Hz, 2H, Ar-H); °C NMR (CDCl;) & 12.71,
14.13,28.3,31.5, 34.2, 39.1, 43.2, 79.7, 115.9, 126.3, 129.3, 136.8, 137.1, 140.6,
154.6, 170.5.

INTERMEDIATE 6: 4-[bromo(piperidin-4-ylidene)methyl]-N.N-diethylbenzamide
To a solution of INTERMEDIATE 5 (15.6 g, 34.6 mmol) in dichloromethane
(200 ml) was added trifluoroacetic acid (30 ml, 311 mmol). The solution was stirred

16 hours at room temperature. The solution was then neutralized with saturated
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the residue was partitioned between ethyl acetate and

wat er. The organi ¢ phase was 20 washed with brine and
wdrbademser MySO4. Renoval of sol vents provi de#C&GB2004/000116

product, which was purified by flash chromatography

to give | NTERVED ATE 5 as white needles (800 ny,

73%: IR (Nad) 3051, 2975, 3%694, 1633, 1416, 1281,

1115 cm 1 . 1H NVR 13) 8.1.13 (br, 3H,

N0 it 5e syt trhciagvith ralpromefine (5 390 L) and
thbcontbifiddl orddiic exdrd 13 'to gi
355 (m 4%), 7 31%(‘{6%re $8d (Ra80 fl%’,zﬁﬂzﬁdga&rﬁ?bﬁ’é&nﬁg% fo give
INGE DATHE 6 a9 kipalaryelw soBO( IR gl 99%)1.3) 8 12. 71,

14.13, 28.3, 31.5, 34.2, 39.1, 43.2, 79.7, 115.9,

126.3, 129.3, 136.8, 137.1, 140.6, 154.6, 170.5.

DNINERRINVEIANTIE7 £ '4- {bromo[ 1-(thien-2-ylmethyl)piperidin-4-ylidene]lmethyl} -
4- [ br ono( pi peridi n-4-yl1dene)net hyl - NN-di et hyl benzam

Nef¥-diethylbenzamidel ut i on of | NTERVEDI ATE 5 (15.6 g, 34.6
mml ) in dichloronmethane (200 m) was added

trifljuoroacetic acid (38_m ] 311 ninmol){ The sol ution
i d 16 hours §t /foom t enperat e, e

sol uti S %_hren neutrafized with satjur 5
2604/ 06 / GB20044SMJ:L8 35 Na ‘ '
aqueous | ay was extracted—w-th dichl orone e (3 X
100 nm) and he conhp-metbrehgrni ¢ extracts re dried
(Na2st™4), Nltered and concentrated to give

| NTERVEDI ATH 6 as a pale yellow solid (12.05g, [99%. 5
| NTERMubIdAEE 7a: S
4-fbrono[ | -(thien-2-ylnethyl)piiperidin-4-\ [
i dene] nethyl }- N, N-diethyl benzamide 0 SO OH~\NI
~ Br Br NaBH(0Ac) 3 1, 2-di chl or oet hanentettedite 7a

| nremeoeiten gt IYTEEVRD @Gl A7) 4 ociamab il rdenipmapane

(A03hes Uakfed2aiSbhend &%&mﬁy&ﬁ@}? %ﬁb%ﬁy ) Md“s%l.dg&g’

i ) and sodium 10 triace or ride (
triacoonyedrphydfide (t.694g, 7A9nvmel).SEHerreadioatwas @tirred at room

tet G ggaft}rl%t‘mu rﬂge&pulgg g(?c%]t glgtte{;ﬁ ? ﬁgﬁrs i fet r%gctl%% vpa(')suc{il?ltédrlsith

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 resulting material was purified by flash chromatography, eluting ethyl
acetate/hexanes (7:3) to afford INTERMEDIATE 7a (1.702g, 95%) as a thick

colourless oil.

INTERMEDIATE 8a: 4-{(3-aminophenyl)[1-(thien-2-vimethyl)piperidin-4-
ylidene]methyl}-N,N-diethylbenzamide
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15

di chl or onet hane and washed with saturated aqueous
sodi um bi carbonate. The aqueous |ayer was extracted

Woi2003/063%37 por t i ons of di chl oronet hane and t he eomiaBew/000116

organi c extracts were dried over anhydrous sodi um

sul fate, filtered and concentrated. 15 The resulting
material was purified by flawh chromatography, eluting
acet at e/ hexanes (7:3) to afford INTERI\/EDI ATE 7a
(1. 7629, 95% as a thick colourless oil} | NTERVED ATE

/8/3\:N /\

{(3 ' t hi en- net yI)plpe

Vi denelaetng ). N R RIBRRTENY e MO 20047 DGEI5T i,
PCT/ GBZOO4/ 0 011 _36_0_0_Br_-mam nobenzene ba

aci d Na2Cd ( PPh3)idenBdhancl @latéene, Et hanol At ér N N
SS Interngdi ate 7a Internediate 8a To a sol on of

INTERI\/ED%AT 7a (1.702 g, 3.81 nmol) in a nixture of
t ol uene n) and ethanol (8 m) was addﬁ?)j)
lggs g,

fn-amn nzene boronic acid nonohydrate
5.71 mnol) and aqueous sodi um car bonate (2M 4.76 m
9. 52inerileya Nitrogen was then bubbl ed

solution for 25 min prior to the additi oh{ég}emaq?%ae

pal | a‘dlalmiatmhroélKN§ERI\¢EEIzﬁyTE)h@$1m‘02n§ 3(81 MB1)dn aGnidire of
rp eéfaéjtlgs \Q\? eaéed for hours at 90C
tqlpeg (662@ noh & whiwasadd ﬁ‘n%%‘ﬁP‘EﬁﬂZEIPﬂ Reronie agido
mnbhy R (6BBY L ??ﬁhﬁﬁ(ﬁ) ¥d u@g&eﬁpluwgﬁ@ﬁﬁ?@@l@%eﬁl 9.52
acet a

was extracted W th two” porttons o ‘te an
nmd) d{ltrbgﬂewasaﬂlgmhubblai(uwthc soslutism for A6 lmad paveto the addition of

29%35%3 @%(qstﬁ*ﬁfé lﬁé@tag %‘{ e"rg 3 ; anguﬂl? SlgFigpwas

o s SRS i SO AL i s

alﬁd)@litﬂ&eﬁi%‘gere%%d Cﬂﬁ'—l@ibmls]layer was extracted w1th two portlons of
car bon 2-1 enyl

ety geciis sl G SlPRer teieor e RS ghehicr Sk

siAGitsl, ﬁl’t@?&f‘éﬂd BAL&HralkdOThe resulted matenal was purified by ﬂash

chromatography, eluting 5% methanol in dichloromethane to afford

INTERMEDIATE 8a as a yellow foam (1.605g, 91%)

IJ

COMPOUND 1: [3-[[4-[(diethylamino)carbonyl]phenyl][1-(2-thienylmethyl)-4-

piperidinvlidene]methvl]phenvl]— carbamic acid, methvl ester

O O NH, Methyl Chloroformate O O
Triethyl amine

\/ \I

Intermediate 8a Compound 1

To a solution of INTERMEDIATE 8a (465 mg, 1.01 mmol) in
dichloromethane (10 ml) was added triethylamine (436 pl, 3.13 mmol) followed by

methyl chloroformate (86 pl, 1.11 mmol). The solution was stirred for one hour and
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NH2 Met hyl Chloroformate N O Triethyl amne HDCM N

N S SiInternediate 8a Conpound 1 To a solution of
WO RTEHRWEBY ATE 8a (465 ng, 1.01 mmol) in PCT/GB2004/000116
di chl oronet hane (10 m) was added triethylam ne (436
[, 3.13 mmol) followed by nethyl chloroformate (86 I
1.11 mmol ). The solution was3&stirred for one hour and
WO 2004/ 063 57 PCT/ GB2004/ 000116 37 saturated sodi um
syPraigds9f %l(v‘&ltbomty (s awseddedride agueays davenyes exfgasted
W6 oPttbns Wr URLINOmEBRLAL B0 LolbHBA BEAARIAAAGS Jfk dried
the c I ne organlc extracts were over
oad:rraphydmss salifim sukate ffiteeed drid doac@dratsdd Thoreskint wak @drified by

Th fied h
SR GoEaY Hytnedf oo 57 seciopane pirater containing
VB4 B IRMcRliOLAE, Thebrddact Wak bbaRascs Eﬁe%ﬂﬁbﬁacel—g%md] salt and

product was obtained as the trifluoroacetic aci
wan dyophiized yopikld COMPQONDI ledsch @BNPRSNDIIL (A8mag, 12% yield).

IS g e L o RS s P A Bt Ces7.56: B,

551‘6 §65.36l, C3§{34ﬁ304§x 64@§A)&@@H€(§H§§@Ss7<5§ H‘rTstfs >N 6.14 %. 'H
0. 4H20 has C, 57.55: 48; 14 % 1H

NS GRS B 120%b17 (e, 85y, 1515- 50§ (bris, 38,2, 682051,

6. 339 §6§ 22@? 19338 <(mH21§%% 7273(s3§15i)? 4(4%2(,30321{)2 EM71-6.77

(lﬁ TH),6.00777.12 (i, ﬂlﬁ,ﬂ 20-DZ5 fm 121, M313k) 5 = Es%(Hz? 2212 ﬂn(dd J
7.31 8.58 Hz, 2H), 7.44 (dd,

d, J
-5 82409 Hay 1H).NTERVEDI ATE 7b:  4-
{brom)[l (2-furyl met hyl) pi peri di n-4-1i denel met hyl } - NN-
15 di ethyl benzamide 0 0 0 O ~\N\ ~H~\N\ J 1 / Br
INTERM DI AEBAH @AA¢drdmol ] -22- ﬁlrQli’uhablﬁxﬂﬁﬁMﬂ@AHhﬂbuﬂmethvl}-N N-

dlert]hﬁ er;lggrlm ee 6

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

Intermediate 6 \ I

Intermediate 7b

To a solution of INTERMEDIATE 6 (1.4g, 3.99mmol) in 1,2-dichloroethane
(30ml) was added 2-furaldehyde (621, 7.99mmol) and sodium triacetoxyborohydride
(1.694g, 7.99mmol). 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 resulting material was
purified by flash chromatography, eluting ethyl acetate/hexanes (7:3) to afford
INTERMEDIATE 7b (1.503g, 87%) as a pale yellow oil.
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Internediate 7b To a sol ution of | NTERMVEDI ATE 6 (1. 4qg,
3.99mmol ) in 1,2-dichloroethane (30m) was added

wa-2buroabidehyde (621, 7.99nmmol) and sodi um PCT/GB2004/000116

tri acet oxyborohydride (1.694g, 7.99mvl). The
reaction was stirred at roomtenperature under
nitrogen. 20 After 18 hours 3ghe reaction was dil uted
wi t h di chl oronet hane and washed with saturated
aqueous sodi um bi carbonate. The aqueous | ayer was
DXERRASEAME B 4113 oRRLLR0S1%%- Al RLAL ARRIAARE, AN
mor ned organrT exXxiractl’s Were

Vhdﬂmﬁnethsl}ngdimhslﬂeﬁmﬁdefl | tered and concent r at ed.
The resulting nmaterial was purified by fI ash
chr onat ogr aphy, eluting ethyl acetat e/hxanes (7:3) to

«f¥ | NTERVEDI ATE 7b (1.503g, -87%" as )
,WQ Zogﬁéﬂﬁ%&é&w &JASﬁgooﬁ/DOO

Na,CO, Pd(PPh),

Tol uene, . Ethanol, Water NN Op Internediate]7b
I nter igte 8o 5 To a solution of |INTER 7b
(2.120 4.93 mmol) in a mxture of tolu (50 m)
and ethanol (10 m) was added m am nobenzene boronic

acMemed@i®hydrate (1.145 g, 7.39 nmol) driemediatetus

di
ves (ChASSLRRABENEERMIDLOT, 0,20 2% iy asp R ot
taltkne (&@ldil} arciretiednol (i® mpBWaaddded m-aminobenzene boronic acid
TV TINT HOk S RN BN PR
1889 &Ho BNt Bl AL ﬁlen @Hmea | HfBhe oL fb% 26 %n:%%) r e

et hyl acetate were ad aqueous [ ayer
additiomof thd pailztdnurmtmkmﬂpheumhoﬁphater@ls6a<get) 49 enraol)l THee

B e hrrllier S pptisal S an Son cenicd SREiuraRg Ammomumn
cﬁl%ﬁ&é E40rlﬁl)'ﬁﬁa %fh'y?%ace‘fﬁé weRMddtd eend ueb@sglggﬁ was extrtaﬁed with

chromat ography, “el uting 5% msthano | 'or onet hane
twopatfibos df dbyllakaERMEDIHTEnHinakorganie kkinavtd wera dfitd 96&y,

0
ar%?yé%o’us sodium sulfate, filtered and concentrated. The resulting material was

purified by flash chromatography, eluting 5% methanol in dichloromethane to afford
INTERMEDIATE 8b as a yellow foam (1.967g, 90%).

COMPOUND 2: [3-[[4-[(diethylamino)carbony]]phenyl][1-(2-furanylmethy])-4-
piperidinylidenemethyl]phenyl]- carbamic acid, methvl ester
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COVPOUND 2:

[ 3-114-1(di et hyl am no) car bonyl | phenyl | f ~2-f ur anyl net hy
woOpeddzoepisper i di nyl i dene] met hyl ] henyl | - car banPCTAEBE2004/000116

met hyl ester WO 2004/ 063157 PCT/ GB2004/ 000116 39 0 O

J 1 1 1 NH2 Methyl Chloroformate J / \ N O Triethyl

amne HDCM N N & n Ol IRpternediate 8b Conpound 2

To a soI ution of | NTERVEDI ATE 8b (858 g, 1. 93 nmol)

) followed by 5 methyl < o
mol|). The sol ution was Z) g
s o dMelin Bilemihat N~ o7
added. The dqueous |ayer VBB &@Wi% act ed W|th t H
portions gf djchloronethanepgpd the conbined o
extracts dried over anhydr ous sodi um sul kg

filtered ang concentrated. The residue was purifjl ed by
Se chromat ography el uting 1O%to<9fj7%)

ifle in water containing 10 0.1% \

trifluoroacetic acid. The product was repurified by

tography, eluting 1 % anmop] roxi de
%I?n%?%ﬁ{ﬁ%gﬁ i n dichl oronet hane. The proauct'thyz\?vas

di ssolved in diethyl ether (20 mM) and a sol ution of

HO  T¥aisohdiof oA M TER VEEDIAXE 8t QSS\Baﬁg,&Cﬁiﬂﬂnﬁﬂh)dnt he
sol vent evaporated. The product,

dishtoawmethanes(12 mel) vigs a@@édﬁgﬁhmlgmm@éé mll ox: %@Iry%) ﬁollawad by

H%M@V\fg g@’g%(%%ﬂg]%ﬁﬂ’)l‘% }%Qgﬁ/‘?’l 12;{; loﬁlg‘fd 5/ ?lﬁg{)ﬁﬁ%ne hour and
sftﬁfé% sodfam ﬁl@ar%gnaty(l(ﬁngdwasl\‘iddgd 4te o Y3 axextracted
4HC1 x 0.5H2 7 N, 7.48 % 1H

wmmw@mldmslpf dcborehethane 4@ tme Q&mbmpd erg)al,licpxa‘actﬁ Wieresdried

ogglbﬁhm)rpu§ gocgl%l su]§a?tgf gil?r%cg oh&%ﬁl)ate&@ Eg O{G%lf(’ﬂlg %Vai %_Jéipiﬁed by
r@ef‘s@ p(hﬁie éhroriliﬁ)) graghyg @luﬁﬁg 16% 2‘[% A z?oegﬁltlelgl?g’vat&%rzltﬁsmng

, rs
071 °/5 1r1 tmm@eth agld TW[FERREDWAEF Feppeified by Hlegherampiosephy,

ﬁt%@ll%grlngnlomum Mydr Xide 1 | B%trggtlhanol}"ujl\hlchloromethane. The product
was dissolved in diethyl ether (20 ml) and a solution of HCI 1M in diethyl ether (3
ml) was added and the solvent evaporated. The product, COMPOUND 2, was
obtained as the corresponding hydrochloride salt and as a white powder (121 mg;
12% vyield). Purity (HPLC): >99% (215nm); >99% (254nm); >99% (280nm). Found:
C, 64.12; H, 6.74; N, 7.47. C30H35N304 x 1.4HCI x 0.5H,0 has C, 64.15; H, 6.71; N,
7.48 %. 'H NMR (400 MHz, CDCls) & 1.12-1.24 (m, 6H), 1.87 (br s, 2H), 2.68 (br s,
2H), 2.98 (s, 3H), 3.00 (br s, 2H), 3.27 (br s, 2H), 3.45-3.60 (m, 4H), 4.29 (br s, 2H),
6.46 (br s, 1H), 6.80 (br s, 2H), 7.08 (br s, 2H), 7.14 (br s, 1H), 7.26 br s, 2H), 7.30
(br s, 2H), 7.51 (br s, 1H).

INTERMEDIATE 7c: 4- {bromo[ 1-(phenylmethyl)piperidin-4-ylidene]methyl }-N,N-
diethylbenzamide




di et hyl benzanm de WO 2004/ 063157 PCT/ GB2004/ 000116 40

00 N\ ~NJI / BrI Brr PhCH2Br, NEt3 CH2O2 N N
weél2000es15edi ate 6 / Internmediate 7c To a sol uPCoIGB2004/000116

| NTERVEDI ATE 6 (7.783, 22.2mmol) in dichl oronet hane

(160m) was added triethyl amne (9.3nL, 66.8mmol) and

benzyl bromde (3.2nL, 26.9%gml). The reaction was

stirred at roomtenperature under nitrogen. After 24 5

hour the reaction was washed with watef and the

, 6 yer was extracted with diehloronagthane. The

rganic extracts were dried qver
r

e, filtgrad, Apd concentfat edh

S

resul ti ng it eri al _was purified-by flash
chr omat ogr@aphy, el uti ngCéiCIayI acet at e/ hexanes 1 3) to
afford | RMEDI ATE 7¢  (6.89g, 70% as colo S

solid. 10 I NTERVEDI ATE 8c: 4- {(3-am nophenyl )}

1- (phen yl)pi peridin-4- -
i enstatsast hyl T- N, N-di et hyl benzam de 0 0 \ N\ ~\N
J | / Br mam nobenzene boronic acid I / \™Na2CC3
Pd(PPh3)4 NH2 Xyl enes, Ethanol, Wat el’nteHeNaten

I nternmedi ate 7c Intermsdl ate 8c To a solution of
| NTERNVERbWTiEN pf INEERMEDIAIE 6 (A, R2i2mmaolyritxdighlerapfiethane

(ﬂﬁ%&‘m/ %/g%%fﬁifg ﬁg‘g\g‘ra%lﬁﬁg &agl‘}:‘lg,a 58 éml(n%% arlgid)ben\/\z/ayﬁ brao%jl%e (3.2mL,
26.9mmol). The reaction was stirred at room temperature under nitrogen. After 24
hours the reaction was washed with water and the aqueous layer was extracted with
dichloromethane. The combined organic extracts 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 INTERMEDIATE 7c¢
(6.89g, 70%) as colourless solid.

INTERMEDIATE 8c: 4-{(3-aminopheny])[1-(phenylmethyl)piperidin-4-
ylidene]methyl}-N.N-diethylbenzamide

0 0
AN N
) Br m-aminobenzene boronic acid ) O O NH
| Na,CO; Pd(PPhs), I 2
Xylenes, Ethanol, Water
> >

Intermediate 7¢ Intermediate 8¢

To a solution of INTERMEDIATE 7c (8.50 g, 19.3 mmol) in a mixture of

xylenes (120 ml) and ethanol (80 ml) was added m-aminobenzene boronic acid
monohydrate (3.96 g, 28.9 mmol) and aqueous sodium carbonate (2M, 29.0 ml, 58
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
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nonohydrate (3.96 g, 28.9 mmol ) and aqueous sodi um

carbonate (2M 29.0 m, 58 mmol). N trogen was then
wouabiloesisin t he solution for 25 min prior to tRET/GB2004/000116

addition of the palladiumtetrakistriphenyl phosphi ne

(1.67 g, 1.4 mol ). The solution was heated WO

2004/ 063157 PCT/ GB2004/ 000114, 41 for 18 hours at 90C

then was cool ed and water (60 nl) and ethyl acetate
fovelréchamdda $0°C Tinn wapueoled and peater\(6@ méxardacthd dicsthtelwdramdded.

ortlons of ethg# acetate and the co |ned or ani c

PAYRONS 1aygr WayrttEgiedvath ByARATHeRfoLS 1 AsRtate ang fhe combined

SR S S B i 65

Thte résulimlg matenidl ordsguoifed ha flesht dlramﬁtogrhthTeﬂiRh‘@j%T(E4‘Ec
%Fhf)n{cggﬁe ! O%H]e S‘ﬂ)a&é"rg IN%%@NIEM&C as an orange foam

(gzqmé)@g%)] phenyl 1[1- (phenyl net hyl ) - 4-
pi peri di'nyl i dene] net hyl ] phenyl | - car bani ¢ aci d, nethyl
ester 0 0 NH a l\/bthyl Chloroformate NO '----N -

@eﬁamm&r)ameﬂﬁ/lﬂblmwdradifamaac1d( i&tﬁdl )estaas added

trletcpyl amne (1351, 0.97 mol) foIIovvedby nmet hyl 15

chl orforrrate (751, 0.97 mml). The sol U|on was

BT our and saturated sOIr 0
(10) m) . The aqueous | ayer \/\2} ex

with onsNef  diMe Y'@P'Hﬁfﬁft“ﬁfane nd t Re”corbi N
organi c extphcts were dri &8 898 aphydrous sodil H
sul fate, f gred and concerﬁd\/.at ed. The residuég S

purified b ever se phase chromat ography. The “p§

N

was obt ai ned as the corresponding 20 trifluoroacgtic
acid [ gnd as white powder (212 ny; 38% yi®d).
Purity O: >99% (215nm; >99% (254nm); 9%

(280nm) . Found: C, 60.53; H 5.56; N, 6.30.
C32H37N303 x 1.6TFA x 0.2H20 has C, 60.60; H, 5.63; N,
6. HSORIARENVR (400 MHz, CD30D) 8 1.07- 1Cdrpofmh3 3H),
1.19-1.22 (m 3H), 2.40-2.51 (m 2H), 2.70-2.78 (m
2H), 3.08-3.11 (m 2H), 3.23-3.28 (m 2H), 3.49-3.51
(m 4H), 3.68 (s, 3H), 4.32

To a solution of INTERMEDIATE 8&c (400 mg, 0.88 mmol) in tetrahydrofuran
(10 ml) was added triethylamine (135 pl, 0.97 mmol) followed by methyl
chloroformate (75 pl, 0.97 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. The product was obtained as the corresponding
trifluoroacetic acid salt and as white powder (212 mg; 38% yield). Purity (HPLC):
>99% (215nm); >99% (254nm); >99% (280nm). Found: C, 60.53; H, 5.56; N, 6.30.
C32Ha7N30; x 1.6TFA x 0.2H,0 has C, 60.60; H, 5.63; N, 6.02%. 'H NMR (400
MHz, CD3;0D) 6 1.07-1.11 (m, 3H), 1.19-1.22 (m, 3H), 2.40-2.51 (m, 2H), 2.70-2.78
(m, 2H), 3.08-3.11 (m, 2H), 3.23-3.28 (m, 2H), 3.49-3.51 (m, 4H), 3.68 (s, 3H), 4.32
(s, 2H), 6.76-6.79 (m, 1H), 7.21-7.24 (m, 4H), 7.31-7.35 (m, 3H), 7.45-7.50 (m, SH).
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25 (s, 2H), 6.76-6.79 (m 1H), 7.21-7.24 (m 4H),

7.31-7.35 (m 3H), 7.45-7.50 (m 5H). WO 2004/ 063157
wWOCH4@B21304/ 000116 42 | NTERVEDI ATE 9: PCT/GB2004/000116

4-[ (3-am nophenyl ) r4-[ (di et hyl am no) car bonyl |

phenyl | met hyl enel - 1- pi peri di necar boxyl i c acid,

1, 1-dinmethylethyl ester 0 Q,Br 3-am nobenzeneboronic

acid Na2CO3, Pd(PPh3)4 NH2 Tol uene, Ethanol, Water N
INNCERMIEDIAGE D de[(3-atrgmapheiny}[d- [Qilélfhvlamﬁﬂoaeﬁfm ai ni ng

. (5. . . ol uene

nd then pall adi um tetr aki trlehe
328l ﬁawasaenzad@erdmc dlde reacti eQmX
} 90C oV&Re GHE ehder N2° The reac)i on

at ed angd  t he ue was dil uted wiR
et hyl acet The gmﬂﬁ“ th (/\g'gterlo washed wit ‘
portions o r| ne and the organic |ayer was dri
(Na2sO™4) , flgog ered, and concentrated. The resi doie Was
purified by flash chr omat ogr aphy, eluting w m&é o
met hanol in dichloronmethane, to yield I NTER
as a colourless solid (6.12 g, 97%. (400MHz, CDClS
& Toagdlagk antgimngINTERMEBIATES (69¢ 3H3.2 m@mpl) vwas %dqdwﬁpluene

(Efpiotdd hdeo Dol oyt eboflsg Ty sp, il 3

%1@@5&5580&;6&10 4&.(3.09 %SM b mnlol‘f Th&&lzon W) degdsstd fdrd0

iR ShAT Eali@tgméfttfﬁ}ﬂsm(aﬂ{en{’l@lwm@t(ﬂx 35 g 93 mmol) was

I l.
ol SR rHEHRY R Rt 00 °G ogemjaht ynder Moy Thggencton
w\@g b@{o@ﬁt@aﬁ%mﬁi the residde-was dlufedNrzh dhylpeties. , ThEGoligioa wWs
washed with two portions of brine and the organic layer was dried (Na,SOy), filtered,

was heat ed
was concen

and concentrated. The residue was purified by flash chromatography, eluting with 3%
methanol in dichloromethane, to yield INTERMEDIATE 9 as a colourless solid (6.12
g, 97%). (400MHz, CDCl;) & 1.08-1.18 (m, 3H), 1.18-1.28 (m, 3H), 2.27-2.36 (m,
4H), 3.23-3.34 (m, 2H), 3.40-3.48 (m, 2H), 3.49-3.58 (m, 2H), 3.60-3.66 (m, 2H),
6.38-6.41 (m, 1H), 6.50-6.59 (m, 2H), 7.08 (t, J = 7.60 Hz, 1H), 7.14 (d, ] = 8.32 Hz,
2H), 7.30 (d, J = 8.17 Hz, 2H).

INTERMEDIATE 10: methyl 3-[ {4-[(diethylamino)carbonyl]phenyl} (piperidin-4-

ylidene)methyl|phenylcarbamate

O O 1. Methyl chloroformate O O

Zn powder, Toluene

2. TFA, DCM
N N
boc H

Intermediate 9 Intermediate 10
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H 2. TFA, DCM N N boc H Internediate 9 Internediate
10 20 WD 2004/ 063157 PCT/ GB2004/ 000116 43 Met hyl
wohbaresisrmat e (0.22 nli, 2.89 mmol) and zi nc dBET/GB2004/000116
(0.190 g, 2.89 mmol) were stirred together in dry
toluene (10 nmL) for 10 m nutes. A solution of
| NTEMEDI ATE 9 (1.34 g, 2.89 gamol) in toluene (20 .n)
was cannul ated into the reaction m xture. The
reac Mﬁhylv@borsfohma‘ec(oasz e i 2086 matoly amdmairicadyzetatl Ar g 2.89
5 The sol.uti on. was dj | d wth .
I%mgﬁ P’V&F%ﬁﬁ'ﬁ‘?&ﬂ%@t gidn ﬁ@éfﬁ&@nwf%mﬁi?%rlgt@au@auéoﬁ?gmon of
m@mmlﬂ@wep@@tgez 89 End ﬂHﬁ%Hﬁn& g:mhL 'h?a? fto the
two portionsS of dichloromethane an e co
rmcgalm nuxtyye. rBetrsactionevasstired ovw'rnighbataroqzmrtemmratufe under Np.

d 29 filt d d., Th
TR sPtie® aS At A yoiomeEiene ot yadig gribTr i adpnys
sBdlituth 104rbéna8) VTies MboRaaT R vfasicRirAR%PRAE th 8rtivRk 6f i al
was 10 dissolved in dichl oronethane (50 nL) and

dighlarpuethene and be geinttined onganioéraeld avete wishsd rveﬁmnemmrtlon of

m ature.
o3, e RO e B onBln B L TRSAR Wi Tanrifod by flagh
cafshndt b BpHh elumhgsﬁm o ﬁ@S@%&ﬂ{y@h@eﬁlate TBcxQdee Ol tha¥e4] was
was extracted wt portions of dichloronethane.

drssalved ﬁb@lﬁ@@rmqjhwe& %mlr) apd griflygspacetip a¢id §5 wily Avasmdded.

'Igl% éédlcglgré gx);?cs: g{nir for?@%omea?r %%%%E%L%e{tgé chfegﬁis sodium

bicirmmateesss m]lydad(iéﬂ &Q&hgn thépHhses Idre N}j&a(ce@ Ol“}MalZlueous layer
CDC13) 6.1,09-1

VRS %trgctg@wct twa p))rtlong o§gl’_%l’oggne(ths}ne4 Hjhe cgm@gleg onganigxtracts
S

5 v 39 o, S 2 PR NSSET R

c@menﬁbbed 1@ QlV@GNIPEBMEEIATYEﬂﬁylb a colourless solid (0.908 g, 5%) 'H
4- h b 1- (1 3-thi -4-

O, b0 DR HIAC) G R BnCl (1 | BRuraf e BhnbAs 2.5 (v 6

2.69.3.09 (th, XH)L,%'.is*é".z.g(m!\Q{), '3'.49 3.59 (m, 2H), 3.76 (s, 3H), 6.77-6.80 (m,

1H), 7.11-7.17 (m, 3H), 7.21-7.26 (m, 1H), 7.27-7.33 (m, 3H).

COMPOUND 4: methyl 3-{{4-[(diethylamino)carbonyl]lphenvy1}[1-(1.3-thiazol-4-
ylmethyl)piperidin-4-vylidenelmethyl}phenylcarbamate

o]
T A, ¢
J AR e TG LA
K,CO,, DMF
N
H

Intermediate 10 </ [

Compound 4

To a solution of INTERMEDIATE 10 (0.284 g, 0.944 mmol ) in dry DMF (8
mL) was added potassium carbonate (0.186 g, 1.35 mmol) and 4-
chloromethylthiazole hydrochloride (0.229 g, 1.35 mmol). The reaction was stirred

for two days at room temperature under nitrogen. The reaction mixture was
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KZCO3, DM N HN N Internediate 10 I/ I \'S Conpound
4 To a solution of I NTERVEDI ATE 10 (0.284 g, 0.944
waonwi4joes1s7dry DMF (8 L) was added pot assi um eariamendnooie
(0.186 g, 1.35 mmol) and 4 25 chl oronet hylt hi azol e
hydrochl oride (0.229 g, 1.35 mol ). The reaction was
stirred for two days at roojytenperature under
nitrogen. The reaction m xture was WO 2004/ 063157
cOCENERR0add (eGasifue wds dibmakwith giohtbrﬁleglah@ a‘llqd‘ wadhda evmthaz
ted wth or et hane and washed wt saturate
%&{?ﬁ%ﬂ%ﬁ%&? um%éﬁrbaﬂaﬂ@ e Therpiiegus lageravassraaciah ith two

p6ioha 6l EhibkdRethMR anB U LRn& o r%brﬁ@ leQﬁ%{ﬁg%g%f? I'(fifazSOa,)

t he conbi ned organic extracts e drie
ﬁﬂtﬁted@né dongwitretedc dhe raatdad wakiperified byi vevemwaphpserdhforagto fryiphy,

ol 8E 477 BB e ORLDr PRI D105 B rorsPumeR e
pesdudt waddEbtaiREPEES TR Sa1P Qﬁcﬁ‘bvﬁ&e% Dﬁﬁhkécﬁto}%& é@

was | yophilized to give COW
(Q1&oectiMesass aobdurtgss golidi PyrifyHPIRT)C): >99%(2125rﬁm)rr?>99%£(9%nm)

08198, "B LR Yz, O B 118, S v SRR Sy 1 B o
t,3H) 7.02 }ﬁosﬂ) @79d m97§ﬂfl) 4H$ 327 §3§@mgm{) %hi)% 33 21983 )2@870
39%@&531) 478'22& 2Hia§ . %Z KR, }I_IQX) 3@46332 ﬂmr418) AB8 (Hz] = 8.20

H%F%%) ~‘ﬁl7-Z4 ‘(‘ﬁ& ‘,@ ,§Z]3H) (Jt}kf—%]lécﬁ;p% 59 %&3 12174 'P?z; 1H).

methyl3 {{4 [(dieth ['am no)carbonyllphen I f1-(1
I hyl

i peridin-4-
pdipening cgrbonylinhenyIp( 1-(1,3-thiazol-r

VMI%Q&HN 1V11%Te£%1ﬁ{éltlﬂﬂgﬁbamate

(0]
(0] P
S N o]
IﬁJLO/ (S ) ]NJL/
- H

NaBH(OAc),
N 1,2-Dichloroethane
H N

S
Intermediate 10 <\ f
N

Compound 5
To a solution of INTERMEDIATE 10 (0.250 g, 0.593 mmol ) in 1,2-dichloroethane

(15 mL) was added thiazole-5-carboxaldehyde (0.107 g, 0.949 mmol) and sodium
triacetoxyborohydride (0.214 g, 1.01 mmol). The reaction was stirred for 2 days at

room temperature under nitrogen. The mixture 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
(Na;SOy), filtered and concentrated. The residue was purified by reverse phase
chromatography, eluting 10% to 45% acetonitrile in water containing 0.1%
trifluoroacetic acid. The product was obtained as its TFA salt and was lyophilized to
give COMPOUND 5 (0.191 g, 51%) as a colourless solid. Purity (HPLC): >99%
(215nm); >99% (254nm); >99% (280nm). "H NMR (400 MHz, CD;0D) 6 1.12 (br t,



HN Internediate 10 //s \~ N 15 Conpound 5 To a
sol ution of | NTERVEDI ATE 10 (0.250 g, 0.593 mmol) in
wa 2004¢h68157 or oet hane (15 nlL) was added PCT/GB2004/000116
t hi azol e- 5- car boxal dehyde (0.107 g, 0.949 mmol) and
sodi um triacetoxyborohydride (0.214 g, 1.01 mol).
The reaction was stirred fogs52 days at room
tenperature under nitrogen. The m xture was di

| ut ed
T i 6 Fi, G ok i ol Te 793 4122 H)s Fo@. 8iCh B A4 56 86 (, 4H),

S [ i-Gar bopat h y )
S PR A8 A ST S R R R B R B s
4HD)@.36qa1 A 8 A0MH g aH) 7. 887 Mais 11A,re08iRi10dm, (HRZSHY.21 (m,
filtered and concentrated. The residue was purified by
lHeverse phase chromatography, eluting 10%to 45%
acetonitrile in water containing 0.1 %
trifluoroacetic acid. The product was obtained as its
TFA salt and was |yophilized to 25 gi ve COVWOUND 5
(0.191 g, 51% as a colourless solid. Purity (HPLC):
>99% (215nm; >99% (254nnm); >99% (280nm) . 1H NMR (400
MHz, CD30OD) 5 1.12 (br t, WD 2004/ 063157
PCT/ GB2004/ 000116 45 J = 6.64 Hz, 3H), 1.24 (br t, J
= 7.03 Hz, 3H), 2.52-2.85 (m 4H), 3.25-3.34 (m 4H),
3.48-3.58 (m 4H), 3.69-3.73 (m 3H), 4.73 (s, 2H
6.78-6.83 (m 1H), 7.23-7.28 (m 4H), 7.36 (d, J =
8.40 Hz, 2H), 7.38-7.42 (m 1H), 8.08-8.10 (m 1H),
9.18-9.21 (m 1H). 5 WD 2004/063157 PCT/ GB2004/ 000116
46 What is clainmed is 1. A conmpound of formula I, a
pharmaceutically acceptable salt thereof,
di astereoners, enantioners, or mxtures thereof: O z
RNO R3I / V'l ARa '
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IVO RR NR 5 wherein Rl is selected from
C6_loaryl and C2_6heteroaryl, wherein said C6_loaryl
wanw4/0:MsC2_6het eroaryl are optionally substit eCeeB20E4V00116
one or nore groups selected from-R -NO2, -OR -d,
-Br, -1, -F, -CF3, -C(=O R -Q(=O OH, -NH2, -SH, -NHR
-NR2, -SR, -SMBH, -SXZR, -$O0R -CN -OH -C(=0OCR
-C(=O NR2, -NRC(=O R, and -NRC(=0O-OR, wherein R is,
i ndependently, a hydrogen or Cl.6alkyl; and R2, R3, R4

d R5 ar e, | ndependent |y, selected from hydrogen,
3@—"6%4—'@}5“—%{1 15 C3_6cycl oal kyl, wherein said
1C1_6a| kythpmd oEdarBi L], %@hﬁﬂfﬁac@ﬁt@caﬂ tab&@ﬁa{bllé’s thereof,
substltuted with one or nore groups s ecte rom - R,
diggtepeomeryz enargjomergor mikturesghereddEs, -C(=O R, -C(=0) OH,
-NH2, -SH, -NHR, R2, -SR, -SOBH, -SXZR -S(=OR
-CN, . -OH, -(=O @R -C(=ONR2, -NRC(=O R and

e cpendent |y, a hydrogen
or di to claim1,

pyr|dyl 4 hi enyl ;
|F%|zol yl;

or C1 6a|ky|
wherein RL is s $ect“
furyl; imdazolyl; ARy
and N-oxi do- pyridyl, mherel R1 is onglonally
substituted with one or e.groups $elected from
Cl_6al kyl, hal ogenated C1 6al Kyl, 25 -NO2, -CF3, Cl1 6
al koxy, chloro, fluoro, and i odo; WO
2004/ 063157 PCT/ GB2004/ 000146 47 R2, R3, and R4 are,
i ndependently, Cl-3alkyl or|hal ogenated Cl1_3al kyl; R5
i s selected from hydrogeglCl_6alkyl, and
C3_6cycl oal kyl, wherein said Cl_6al kyl and
C3_6cycl oal kyl are optional ly substituted with one or
nore groups selected from Cl_6al kyl, hal ogenat ed
Cl. 6al kyl, -NO2, -CF3, Cl.6 al koxy, chloro, 5 fluoro,
“&%&gy, and i odo. 3. A conpound according to claim1,
erein RL is selected from phenyl; pyridyl; thienyl;

furylR' i$ selebaetiofrgth Cq. 1oaryl and C,.¢heteroaryl, wherein said Cg.paryl and

C,.¢heteroaryl are optionally substituted with one or more groups selected from -R,
-NO, -OR, -Cl, -Br, -L, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NRj, -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 hydrogen or Cy.¢alkyl; and

Rz, R , R*and R’ are, independently, selected from hydrogen, C.salkyl, and
Cs.scycloalkyl, wherein said C;¢alkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -, -F, -CF, -C(=0)R.
-C(=0)OH, -NHy, -SH, -NHR, -NR;, -SR, -SOsH, -SO,R, -S(=O)R, -CN, -OH,
-C(=0)OR, -C(=O)NR;, -NRC(=0O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C;_galkyl.

e

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 optionaliy
substituted with one or more groups selected from C_salkyl, halogenated C;_galkyl,
-NO,, -CF3, C1.6 alkoxy, chloro, fluoro, bromo, and iodo;
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30

pyrrolyl; and thiazolyl, wherein R is optionally

substituted with one or nore groups 10 selected from
wGCRo@akkysl, hal ogenat ed CL. 6al kyl, -NO2, -CF3, PCr/a82004/000116

al koxy, chloro, fluoro, brono, and iodo; R2, R3, and

R4 are, independently, Cl-3alkyl or hal ogenated -

Cl_3al kyl; and R5 is hydrogen. 15 4. A conpound

according to claim1, wherein RL is selected from

phengd, R|3 patid lg‘ydrﬁ 1hﬂﬁp;éﬁ?{éntlyf O[.ga(lljkyl iorrhadag@ia;ddl,C1-3alkyl

pyrroly and thiazoly a are e . R4 is

Cl_ 3%% isyselectgd dronphydeagens Chﬁﬁlfﬂgaéﬁs Csascy‘il"@g%‘p%ﬁr&m said

P L 5 MBI S S i o

selotddfrorniCRylkyie hilppnateddT; qikyl, -NO, -CF3, Cy.6 alkoxy, chloro,
eridinylide e] met hyl ] phenyl ] - carbam c acid, nethyl
flaerpebromap 8u¢ 10401 ( di et hyl ani no) car bonyl | phenyl ]
[1-(2-furanyl methyl)-4- pip
eri di nyl i dene] net hyl ] phenyl ]- carbam c acid, nethyl
3est eA; codfpound according to claim 1,

) 2L Wttt Ry eF@é%%}fﬁ@?boffpaﬁﬁﬂyPﬁf N e
p%&lgy lang %ﬁio‘lylv%&gﬁﬂﬁloﬁ 3pRdnie EhkIsRaod bv@lﬁQ)hé 6;r nﬂ)ﬁe groups

[h( di et hyl am no) car bonyl ]8h
sel@cmdsfrt)m Cguzfg], v halogenated Ci.alkyl, -NO,, -CF3, Gy al oxy, chloro

ﬂﬁg Q%§)p| erd di n-4-ylidene] net hyl | phenyl car bamat e;
?hé ? ot gi et hyl ani no) car bonyl ] phenyl } [

1- (1Rr3:rHhi |aﬁc¥ R afe, Independently, Cialkyl or halogenated Cy.salkyl; and
yl met yI i peri di n- 4- yl i dene] net hyl } phenyl car bai nat e;
and %asr @gﬂﬂrcally acceptable salts thereof. 6. A
compound according to any one of clainms 1-5 for use as

a nedicanent. 10 7. The use of a conpound accordi ng
4t 0 anycafsoudtl actadimg tdehirm i, t he manufacture of a

medi canent _for the thera f pai e 20X iety or.
e ot ogn P PO B, S gy,
Pg%{}”?hﬁ%w?ﬁ 1. conposi tion conpri sing a conpound

one of clains 1-5 and a
phar rRimdtRﬁaé étiay]accept able carrier.

R*is Ci.zalkyl; and
R’ is hydrogen.

5. A compound according to claim 1, wherein the compound is selected from:

[3-[[4-[ (diethylamino)carbonyl]phenyl][ 1-(2-thienylmethyl)-4-
piperidinylidene]methyl]phenyl]- carbamic acid, methyl ester;

[3-[[4-[(diethylamino)carbonyl]phenyl][ 1-(2-furanylmethyl)-4-
piperidinylidene}methyljphenyl}- carbamic acid, methyl ester;

[3-[[4-[(diethylamino)carbonyl]phenyl][1-(phenylmethyl)-4-
piperidinylidene]methylphenyl]-carbamic acid, methyl ester;
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9. A nethod for the therapy of pain in a warm bl ooded
animal, conprising the step of admnistering to said

wanbwe3isn need of such therapy a therapeuti caPCy/GB2004/000116

effective 20 anmpbunt of a compound according to any
one of clains 1-5. 10. A nethod for the therapy of
functional gastrointestinal ggsorders in a warm

bl ooded ani nmal, conprising the step of adm nistering

t omsﬁniylﬁ-e(M-Ifr@lliethyiamhfmdcadﬁor&ﬂphenyﬂ}l{é{(bﬁychhzol 4-d
R oun
ac 5‘} :]b@hfegdH# y&ﬂ‘g&egﬁ"et%ﬁgng aig%goﬁ uA process

for preparing a conmpound of forrrul al, conprising: WO
2004/ 063157 PCT/ GB2004/000116 49 O 2 RNO R31 /
\ methyl {GH-[@Bethylamino)carteayilohenys) [t dbBabiadoled- f or nul a

I Iyl V%hé/rl)gy} %ﬁ% é%{ieneﬁetgﬁ\lphenylcar%amate RIS NR S

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.

11. A process for preparing a compound of formula I, comprising:



Rl is selected from C6_loaryl and C2_6heteroaryl,
wherein said C6_loaryl and C2 6heteroaryl are
wopte4mazdsiy substituted with one or nore group®CT/GB2004/000116
selected from-R 10 -NO2, -OR, -d, -Br, -1, -F,
-CF3, -C(=0OR, -C(=O OH, -NH2, -SH, -NHR, -NR2, -SR,
-SABH, -S?2R, -S(=O R, -CN, 40H -C(=OOR -C(=0 NR2,
-NRC(=O R, and -NRC(=0-OR, wherein R is,
Hydrogen or Cl_6al kyl; and R2, R3, R4

i ndependently, a @
and R5 are, ﬁndepndent ly, selected from hydrogen,
ok N3

d _6al kyl, ™~ Wer ei iy sai d Cl_6al kyl
and C3_6cycl oalrlkyl i ona ubstiitute 15 with
one or nore grdlips sele : R, AROR -0,
-Br, -1, -F, -CF3, -Q(=OR][ -C(=0 O -2, -sH

-NHR, -NR2, -SR, -SOB8H, -SO02R, -S(=QgR -CN, -OH,
-C(=O OR, -C(=O NR2, -NR , and - NRC(=0) - OR,
wherein Ris, independe a hydrogen or Cl1_6al kyl .
WO 2004/ 063157 PCT/ GB2004Mp0116 50 12. A conpound
of formula Il1l: O 2 RN\ 1pR4A RI / VI NAO1
"RS NR6 IIl 5 whereyn’R2, R3, R4 and RS are,

i ndependent |y, sel ect edRfTom hydrogen, CL.6al kyl, and
C3_6cycl oal kyl, wherein said Cl.6al kyl and

C3_6cycl oal kyl are optionall? substituted wth one or
Or € rht QP c&ﬁ%&ﬁfd&@f&frﬁﬂh 1Ryith NE=0)@r*+- A, -Br, -1,
-F, -CF3, -C(=OR -C(=00OH, -NH2, -'SH, -NHR, -NR2,

-SR, -SMBH, -S@R, -9(=0OR -CN, -OH, 10 -C(=0O OR,
-C(=ONR2, -NRge=O) R and_-NRC(=0)-OR wherein R is,
i ndependently, a and R6 is

wherein

XisCl, Brorl;

R! is selected from Ce-10aryl and C, gheteroaryl, wherein said Cg.jparyl and
C;.gheteroaryl 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,
-SOsH, -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 hydrogen or C;.salkyl; and

R% R, R* and R’ are, independently, selected from hydrogen, Cy.salkyl, and
Cs.scycloalkyl, wherein said Cy.alkyl and C;_¢cycloalkyl are optionally sﬁbstituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=O)R,
-C(=0)OH, -NHy, -SH, -NHR, -NR;, -SR, -SO;H, -SO;R, -S(=0)R, -CN, -OH,
-C(=O)OR, -C(=O)NRy, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy_galkyl.
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13. A process for preparing a conpound of formula I,
conprisingg 02 RNO 31/ \ I R4 N'J~0O, R5 N
wb320R/063157react i ng a conmpound of fornula IV w t RCRGBZHD000116

or RICH2-X: WD 2004/ 063157 PCT/ GB2004/000116 51 OR

,NOR3I / \' I NJAORA RS NHIV wherein Xis

G, Br or I; 5RlLis selectegh fromC6_10aryl and

C2_6heteroaryl, wherein said C6_loaryl and

C2_6heteroaryl are optionally substituted with one or
re om-R -NO2, -OR -d, -Br,

A%J%t%é&ﬁ%k&%%ﬁﬁf C(=O OH, -NH2, -SH, -NHR

-NR2 O SR -SMBH, -S®R -S(=OR -CN, -OH, -C(=0 OR

C( = - NRC( O)R and -NRC(=0-OR, wherein R is,
Rheigpenc gen gr Cl.6alkyl: and 10 R2, R3,
R4 apd RY g, | nepenlentl , selected from hydrogen,
Cl.®al ky ' I ,/vaher ein said Cl. 6al kyl

|onQIy substituted with
ps selectgd from-R -NOX2, -OR -d,

and C3_6cy IoaI
one or nore gro

-Br, -1, -F, -C(=0 -C(=0 OH, -NH2, -SH,
-NHR, - NR2, -|SO3H, -SOZR -S(=O R, -CN, -OH,
-C(:())(R! -C( f ’ -NRC( ())R and -NRC(=())-(R!
wherein R is, 'I5 independently, a hydrogen or
Cl. 6al kyl . R®

I
wherein

R% R? R* and R’ are, independently, selected from hydrogen, C.salkyl, and
Cs.scycloalkyl, wherein said C,_galkyl and Cs.scycloalkyl are optionally sﬁbstituted
with one or more groups selected from -R, -NO,, -OR, -C}, -Br, -1, -F, -CF;, -C(=O)R,
-C(=O)OH, -NHj, -SH, -NHR, -NR;, -SR, -SO;H, -SO3R, -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;_salkyl; and

R’ is selected from —H and —C(=0)-0-C.galkyl.

13, Aprocess for preparing a compound of formula I, comprising:

1
R 1

reacting a compound of formula IV with R'~CHO or R'CH,-X:
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Ir=z

wherein
XisCl,BrorI;

5 R! is selected from Ce.joaryl and Cy.gheteroaryl, wherein said Cg.10aryl and
C,.¢heteroaryl are optionally substituted with one or more groups selected from -R,
2NO,, -OR, -Cl, -Br, -1, -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)NRy, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or Cygalkyl; and

10 R% R®, R* and R’ are, independently, selected from hydrogen, Ci.salkyl, and
Cs.geycloalkyl, wherein said C;alkyl and Cs.scycloalkyl 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(=0)NR;, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,

15  independently, a hydrogen or Cy.alkyl.



