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WD 2004/ 101520 PCT/ GB2004/ 002071 1 DI ARYLMETHYLI DENE

Pl PERI DI NE DERI VATI VES AND THEIR USE AS DELTA OPIA D
WEREOERTBR) AGONI STS FI ELD OF THE | NVENTI ON 5 Th€T/GB2004/002071

present invention is directed to novel conpounds, to a

process for their preparation, their use and

phar maceuti cal conpositions_conprising the novel

compounds. The novel conpouﬂds are useful in therapy,

and | DIARYLMETHYLIDENE PIRERIDIRELDERI AIVES I AND FREIRT Y

and functi ASPD
BACKGRClJNDCUC?:E THE F[hﬁéﬁsrﬁgi\lb ﬁcﬁﬁg{}t or éP]las-%)ee n

identified as having a role in many bodily functions
such as circulatory and pain systens. Ligands for the

FIEIEOSPIRE e Trsef ore find potential use as
anal gesi cs, .and/or  as antlhyperten5|ve agents. Li ands

for He@resentiayeaponis dirvied i RyekrOEPOYREWP atlasfogﬁsg&g

' ey ¥ Si ngfthCAdvepn Of
L EYLATROR LB U A SE SR gL
conea@elp;tso’fbe ifovel @neprangty ar ssefighin thstdpy eaddn pa@helelr fantheal |
rea m en? 09 paﬁn %@Qﬁbeﬂlfl f{n%tlogal ggtggﬁécgs%inafﬁ%rd&? ripheral

Amalge3|a has been observed i n various anlnal nodel s
eceptors has been

A S LLptlons currently avail abl e

sel emel I\eeepw ﬂab ee& iHéigRg &s BdvengReild idlingany ibdditafuatgornd

are unsuitable for adn1n|strat|on by sg;ten1c routes
such as @icH I 2pd Pain SYR6H0s, bisands for de dgereptor may thagefgty find

7 C

poQE%’%léf?Llﬁ ng%?nlilge%ﬁg,?iggﬁé)a #f’%ﬁlﬁ?@er&ﬁm J‘Qg'eﬁﬁ Eﬂg%ﬁé 8l 5
re¢cp@@%ipye alivbpsen Shewyot mseebwpmumdu h@wetldeee n

Idldgglt {?gclri] %giglgaguénho? E lflsq E}HQJ cilffhxgﬁgpropﬁgggnmqgf OlplOId receptors (W,
5 phiad)iinasoiieh ettalclsh@ahdwﬂethme‘are a@pabgeﬁ both\metml and

ad i ni stered by system c rout Al so, a

oLt G CYRomS S SPeq R e At RBa At

ob%Eleé\ﬂ i @Rbhd £AMb BN EIntRic of froed & thée Recepdrs Hak Star ed

systemcally. U S Patent No. 6,187,792 to Del orne et
acfvatedlescri bes some 8-agonists. 30 However, there is

-SrtH'El \mf\i‘/ NTF%\IL%S! A L e E1 S I opio%ﬁgixﬁ;rhr%gﬁdic

in nature and are unsuitable for administration by systemic routes. One example of a

non-peptidic 8-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many & 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 8 agonist compounds show significant convulsive effects when
administered systemically.

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

However, there is still a need for improved d-agonists.

DESCRIPTION OF THE INVENTION
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WD 2004/ 101520 PCT/ GB2004/ 002071 2 Thus, the problem
underlying the present invention was to find new

wa@pakgesees havi ng i nproved anal gesi c ef f ect SPCGB2004/002071

also with an inproved side-effect profile over

current @ agonists, as well as having inproved
system c efficacy. W have now found certai n conpounds
that exhibit surprisingly bnpr oved 5 properties, i.e.
i nproved S agoni st potency, in vivo potency,

pharlrms,oke prebles, undbilyiay éelpadabihti m\}emwmwus forfindstembdnalgeics

and/ or r toxicgity. Accordi ngI obj ective
haesfnge@f’%{? aNahgsI BRI PbRI5% Hith BP adiaved %%?#@%Hmf%over
culte@Mi ég%nisapasovvaﬂashlawﬁ@q%%ea 5\@ands effibiyUnl ess

specified otherwise with hi's specification, the
noneMe haiteuow fgyedicarigin qovm@u@,cbébatfemlhtt iSerigiaglyrimproyed

15 U CaPTLER, BB SHALES. i pRTERE! U
blwvaﬂmlgamwgtﬁr sie@shty@mﬂ/or hwet @&&ity. whi ch is
e
Ok BSTA Y of SURLRSPR Sttt b HEB e

tophdvidetithpesed Opédepdalifahdsa nane of a conpound may be
15 generated using a chem cal nam ng program
ACD/ Chentket ch, Version 5. 09/ Sept enber 2001, Advanced

Chentids xpelaﬁ}éalo@fma& with}Cthis sPEUiRAtiOn, thoRGclatutd 8sed in
term"C,,, "" ) " group" used alone or as a

thig rseerqiﬁpatlmeg@eéaﬂvéolééwﬁ He mplwamd ngjes watedinNeregrislswuire of
O

O ey Seflon W B €8 8P, SR 3ReBioR 18se B5usBoa, 1979,

wlmdnpnmwnwgatombx/rerfwmm herai fhiyith exgmplagt dmw;qb strectdrd names

rbon at ons term " hydrocarbon radical
a0 R enchiee) st PhAGRID Ao Fomplng ey be
gehelﬁ&ﬂﬁsﬁl@aahlﬁ)tmﬁilmaﬁﬁrhg‘lﬁogﬁmaAlC@thémﬂﬁ:th@Wtshﬂhgl Ic()ne or
e n carbon. The term" "
s Qstpteitsh 00 %a%eg @#ﬁ?ﬁ%ﬁg eyFlapmgnt, Ings pronja, Ca e,
nmonayah&Rt"C,40 of t¢,al Sldhp'OlsePBIBREHEM aGhE) r&i¥dROGH) BB
radi cal s corrprl Si ng to about 12 carbon atons.

haying et meapangdtess.speci fi ed, "al kyl " general includes

bOt s ad enléb'r %&&x%aﬁjb 1Rl glonéj&sa%t unahes p@éfh%,/ keferp@@?rgﬁr m

aIk one or as sufflx or
stttugtunh opaipeising oslyrcaitghtand hydrogencheds ghimi 114 daytnatamson

i e aTBEEE PR kel g Bongh: & XMfrx o
prefix, refers to any structure as a result of removing one or more hydrogens from a
hydrocarbon.

The term “alkyl” used alone or as a suffix or prefix, refers to monovalent
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon
atoms. Unless otherwise specified, "alkyl" general includes both saturated alkyl and
unsaturated alkyl.

The term “alkylene” used alone or as suffix or prefix, refers to divalent
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon

atoms, which serves to link two structures together.
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WD 2004/ 101520 PCT/ GB2004/ 002071 3 The term "al kenyl "
used alone or as suffix or prefix, refers to a
worerventedsent  strai ght or branched chai n hydr oce€6B2004/002071

radi cal having at | east one carbon-carbon double bond
and conprising at |least 2 up to about 12 carbon atons.

The term "al kynyl " used al one or as suffix or prefix,
refers to a monovalent 5 gtraight or branched chain

hydr ocar bon radi cal having at | east one carbon-carbon

t r i p[rhe tdraitaiiend” ommmicbr&idﬁgs alffik eApiefir, raferd t0 aaheidhaldat

strg ?(i)r rat ggf (&afr&myd}:cg:;i %/cg agﬂ ‘H%@\}%ﬁ%gﬁ?f?e c%l‘b%rr]l-ecalgbronas

do&bl@%oﬁ@mcmdmpmmgwregﬁ@rdgqa abAfli1 ¢ Bhrb6P ARSI Ng at
| east up to about 12 carbon atons. 10 The term

" cydihs é‘?l’l@e YRy 9erdl densria ap puffi os pefixsrefrs t9ranenoyalent
strbh €8k néy cﬂzmmfdcq%n Fhd R ELLROodDARRGLARA

I cal avun ast one carbon-car
tripledond apt ¢cmmgmgtat leagti2tup3o about @2 atmbum a‘@ﬁlsc ar b o n at ons.

The et cyal gpl i soused, alne, or@s sut
Y s gty

pr efiX, nonov I n| n

nldn}odal@ﬁtaﬁx’(g@dbntaaﬂng:WdrMWUﬁgacﬁEal lcemptisionst 168t Dap oo
5 triple bond and conprl Si ng about 7 up to about 12
CARRPABY M Sat omrs. The term "aryl" used al one or as suffix

or pmefdn “cy@bBAksyusad ARAOYAdsalix SHHKBC A9 ko 4 adi cal
havi ng one or m)recPoI yunsat urated carbon rings having

mefroyAlaR| énecieRfaiipehy drocarhpn radiepl havingaf leass preeaghon-carbon
doﬁtl%%%ﬁ@m Oﬂfgﬁjlsﬁl qpfehsct@ té abfut 9 cﬁg&'ﬂatom}"’ car bon

at ons. m "aryl used al one or as suffix

or ﬂihefwrm ‘cydpakgnyl’oused dlouabemsuﬁhy@rmcﬁw aders rtca@ll cal
mgnro(\)rﬁlg gga}anc %ﬁyd??ca b%rrllsig(it ol Eu?lg% gﬁqg%sg nxlle;clear n- car I LY
tripledohd axitsc)onqmﬂmgah@rtﬁmprtg about pzt:a'rbanb aotms. 14 car bon

ato which serves to |inks two turesto t her.

The. THEH™ HEH S EE P RNE o BT 5P B b rEIES 15 SPbT Aoy
hyBfRbib¥n rafdﬁfaﬁﬁsﬁqﬁg%n@ ok bidfe pcﬁ%rﬁ@tﬂ%a@édma%n?dn%bl BAdvipge of

nol ecul e havi ng one or nore nultival ent heteroatons,

QY EFEAEESSE |(§/gsém serdslocplizsthelctronsy arfl mpiising Spuyto abeut

14tctapooqllaﬁgnsstructure and including at least 3 and up to
about 20 atons in the ring(s). Heterocycle may be
sat Gihatt@'dl ‘arylengii gsedialartean 2s udfix af priefiy, refees tora dincrlant

e S
armlhﬁ’t@ chtai‘aetef i(hgsdmayY dedcalized electrons) and comprising 5 up to about
14 carbon atoms, which serves to links two structures together.

The term “heterocycle” 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). Heterocycle may be saturated or
unsaturated, containing one or more double bonds, and heterocycle may contain more
than one ring. When a heterocycle contains more than one ring, the rings may be
fused or unfused. Fused rings generally refer to at least two rings share two atoms

therebetween. Heterocycle may have aromatic character or may not have aromatic

character.
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30 fused or unfused. Fused rings generally refer to at
| east two rings share two atons therebetween.

W(b-leﬂoeﬁlmxsya:l e may have aromatic character or maRCTIGB2004/002071

have aromatic character. WO 2004/ 101520

PCT/ GB2004/ 002071 4 The term "heteroal kyl" used al one
or as a suffix or prefix, refers to a radical forned

as a result of replacing ope or nore carbon atom of an
al kyl with one or nore heteroatons selected fromN, O
an d Tﬁe térhe"heeraalkyiietsed alane oedsi acstiffiss@thraflixg neferd to asadical

folpo st PR B Find s S e A ot B Bk appore

hebeebR0atdtted framntppemdent |y sel ected from N, 0 and S,
as a part of the ring structure and_including
| eastPeacTEhdieiFEPArIMaiiso yeed2onsop A% PHITK ﬁépweﬁﬁgrege;s to a ring-

cotBgfid firdchee bi ﬁgfe&Q@BﬁhﬁQ e, or%{crryﬁlwv%leﬁf ha?abasML e has
an aromatic character (€.g., del ocal i zed

indgpepdent gglectqth&omé\{, Q ardeY, @8 & pyr@ pf ‘dae glmg gpycture and including
at :lleﬁﬁtt.%e{n% Ct}) aﬁmﬂ@b g{OYTfs Im tﬂg%}n%gg %ﬁérélg ];the r?ﬂ(% coq’x%n?m%(

et'eroc use
stnuailmox naequld lzdiac atoneheic |chaafdctérr(e @, dn %deéasaahmﬂ efbech‘;bns)

hygd h f Th
e S e B R R R

“heRf Ry SoauscdRNNE ak 84 suthd bﬁ@bﬁﬂ&éﬂei«é&d afici6l derived from a
het er ocycl e by renoving one hydrogen therefrom The

hefegogyrlefyremaw)s Pyt drfeere hydgesishaciitmas a suffix or

pr efipg terfBfRtefodyBly R ysod Qbﬂ@éredata LBtk Gkefferdped froma
het erocycl e by refrovi ng rogens 't her ef rom

mmvekqntsredlv@@erl@ed fremg h@mcmlfs X}E ryn@dng epdtydemegen thgeefrom.
ter F refix,
o g PIRRL L Uae 8 G BBt sl
dividhent tzehcml déreted fimoyd barerokycld' bmmdvmgcnwe hgdrogmsaheseffdn,x
refe het erocycl yl that does not

WlH%R/g r‘é‘?%?r&’fﬂl(s twé’r?iﬂ“%%&‘feéf(’ge%ﬁe term "het er oaryl ene" used

al ortele@émﬁ&e&r@dﬂilf’ uied@llonRloe b Xsuffiebep@fik Qefrs to a
het ero yl ene having aromatic character. The term

hetegeayely, ggV&‘P%%fPW?“éﬂ@‘aC%ed al one or as a suffix or

pr efipg terhBftRfeso R:o§1k¥1h Q&S D61k 8Bk A breARER £t 2
have aronmati c charac 25 The term "si x- menber ed"

heteseayclyd thet ddes ot kave promagic ghagacserp having a ring t hat
contygl, '?Mkﬂétegéaquqel?et’%% alone or as a suffix or prefix, refers to a

heterocyclylene having aromatic character.

The term “heterocycloalkylene™ used alone or as a suffix or prefix, refers to a
heterocyclylene that does not have aromatic character.

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

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

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

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl,

imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,



10

15

20

25

30

The term "five-nenbered" used as prefix refers to a
group having a ring that contains five ring atons. A

wo paveAmmseder ed ring heteroaryl is a heteroaryl PeI/GB2@4/002071

ring having five ring 30 atons wherein 1, 2 or 3 ring
atons are independently selected fromN, 0 and S.

Exenpl ary five-nenbered ring heteroaryls are thienyl,
furyl, pyrrolyl, inidazolyls, thiazolyl, oxazolyl,

pyrazol yl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetRoR00A42,3-(Hi &R zoRA T, EB20adiALMNAOT, 2, 4-thaiodtly B2 dtitdadiazolyl,
,%,H%Xaduﬁp yggiO?éTmXZfbﬂ 143,61% no%i?%)lzbgz OIdy 1I 3,4- oxadiazolyl.

1 2, Msienashhizad rilg 11eler§ar§‘i it h 'h@téﬂ)'an w1th a rmg havmg six ring

3, 4-t hi adi azo] yl nd 1,3, oxadi azol y

, 4-
at%m&wh%"ﬁ*ﬂép éaqrp rﬂﬁg ams&rwﬁwenﬂ@nﬂa spleeted 83@1}1 Q@n%sa
ri n%x’@ﬁ\?ﬂ ap:sgsﬁin)n%lﬁﬂepéli ru%[ el e\é’?gg f I n?/lr\lgytgilg dfo{éﬂ]gldmyl,

atons are mdeg:ndentl
trigsieyhphdpyridizioyhenber ed ri ng heteroaryl s are pyr| dyI

pyr agi l?é{‘ln “SH%&I{J{%CF’I 03 as a hxa izefcl‘}g ko a rucpu\fé 10 ecu?ey or'

The erm su ute as’ a |x refers
grsﬂip’, smbieteinegnerod negel hy?dragens gxreoemace»mﬁﬂmm opA®IOr nore
o ens are reel aced vvitF ohe or nore |,

RGP BT GRoUTEOTe SherBical BPURtSPRARiNg A1 gr more

heﬂarr@uﬂdsaﬁs @mtealmmmgr ons, prcm@xr € ahf PheempRIPERNS& efupd
fromN, 0, S F, and P. }Exaﬁlar chem cal

COffad e One s AIAF h@tﬁr@a@n@ IW“W@TWP@ .neh Rl -L -F,
L - - 3.§(= -
AR LR NI N st 5 S
CNSOIR, -C(RHBRC(FODR, }@F@(—DOJG#@))GFO),-@QWNR% thio (=5),
ang)??l%iﬁcgz%: -@%‘?yfn&% ga‘Lé}{Ta;]I{leac 1 lﬁydéo érgyl( '_F%)r exan;f‘pqg
subgitdtedylcmgtanpydfer téaitropkaiyf) ipgridyll phemiih adetHonty glebnpheny |

refer tonit henyl , ridyl phenyl ,
o RSy Rt Py o rutsim P nith PRy o ioro, and
arh ERuPs faBeroplacs Bny RiEHIERYdrop@E GHOKY Fh&m gpg, and
am no %roups may replace any suitab dr o en on t he

phe e 1§t gubstifiged” ﬁ4 ¥ efiln fgt stu@@ae ko frferQup;
foRbwé ty Jn%tor%{orrélﬁ&d-ﬂés%f cHQh%&i;gr&l Qe fils QYR secoB@LthR;YﬁQ by

one or nore names of chemc roups refers
m@le@tbmr Fou oz\thmhe§ a 28uhof wplakimg one gr wars, hydxngcms cpﬁcxh«aﬁrst

Stlgl?t%l {“nopecule %P 1%%'8 NWIHIRE or?eror'ﬁ!?org PﬁX%a%%”éal roufgrg p Jr' rst

I'e"or
exampega Ghenylcabstutedipg n1trEb refere xafipbghengl. " phenyl

ek st b B etk sta el ophentl g ter
mé&le ettt Qﬁe, suBftituted and those that are not substituted.

Heterocycle includes, for example, monocyclic heterocycles such as:
aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5~
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine,
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane,
homopiperidine, 2,3,4,7-tetrahydro-1H-azepine homopiperazine, 1,3-dioxepane, 4,7-

dihydro-1,3~dioxepin, and hexamethylene oxide.
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nol ecul es that are substituted and those that are not
substituted. 25 Heterocycle includes, for exanple,

\Nm@mmﬂyBM)c het erocycl es such as: aziridine, PXI/GB2@4/002071

thiirane, azetidine, oxetane, thietane, pyrrolidine,
pyrroline, imdazolidine, pyrazolidine, pyrazoline,

di oxol ane, sul fol ane 2, 3-di hydrofuran, 2, 5-

di hydrofuran tetrahydrofurgn, thiophane, piperidine,
1,2,3,6-tetrahydro-pyridine, piperazine, norpholine,

t hi dmadcptn@d ihﬂtel;ocy)gle mnludbhammwuameterzcﬁﬂa#i foy dxme,q:yﬁd&@,

py%éeztg{egp% ‘ﬁ r aniéjﬁﬂh% tl%O%%ﬁ‘ﬂég F' ne% p]}'li’réc‘r)ledll‘l’(l)l azolé,

thidzdle ‘bezdl@fpyﬁBMd risotiinkdle ewmm@ qrmmrmmwe&@zole 1,2,3-
1, 3- dlongane 7- dlhydr di oxe

thigdiazoletlg, éﬁaéﬁ%eled A %%Mﬁ%ifs%bam%rﬁ ééz@?@&l;aeelzolﬁ 4-

mézollen 1306intddRReleNGIder D4V GlaRialfE] Udes aromati c
het erocycles for exanple, pyridine, pyrazine,

pyr iAdditionelly. hpterassiele arcompaspsheayelic haterasyclesufongxample,
indD{L i rrﬁdo%ne lml&%ﬁ% 111 of 1Hé ?&%lhgdrogeﬁﬁglﬂie iso cﬁﬁn%l e,

I SGt hi azal e, 1 soxXa razble
teﬂah&d@isoqmndmeat,é#benzoﬂ;cﬁgaﬁ, cmnmdnmziﬂh}&lroc])ulﬂaﬁn tbenaﬁ”ﬁﬂaﬁ,,
2 %déyifo%%}lzg Ir%; gslf)génzéﬁxgéni' cl%)c()%x%h% )Z?E p&golrs%chﬂorrslant g;élr? ﬁgnle,e’
phéﬁlddathuﬁﬂﬂiahﬂmerheﬁxﬂél%ﬁ& hs@nﬂsréomm paines mhalazme

eg Iili(gcycles for exa |ndole I ndol
napliByHigiag, AHBOX e oY% neta é‘PP%IHVdP‘Sa@}PMHhPl??é“h“dme

pehﬁﬁ’&iﬁé @)ﬁéﬂaﬂﬁlmlm%eﬁ}feﬁm&r Bh&REHAMY, bRBoxazine, 1,2-
1, 4- benzodi oxan, ‘counari n, dlhydrocounarln

beb@spz@z(de amnzotlzo@wae Wm@b@i%@ﬁuﬂfblﬁzoﬁ@@%mmﬁ@pan
beﬁ i0R) 10)&'% %Eﬁgarb ﬁ?ﬁ:c D&B&'iﬁ{% ot?ﬁﬂle @}Shzl&ige

enoxat hiin, anthréne, i1 ndoli zih 501 rdo| e,
qwmmﬂmﬂoke purlne pht hal azi ne, naphthyrldlne

qui Rox nazo Ci nno eridine

phe ﬁ‘?ch‘%l‘?“aﬁo %"é’ Fi %ﬂ%?rﬁ%‘/"leﬁ &t ﬁ?% Ve#éeteméyde
mcﬂi’ﬂ@’s} PolyBRclic mh&m&ﬂbsﬂ\?/h%n tROEROKROh Betwedn Bvo or more rings

ben2|soxazole benzothlophene benzoxazol e,

ngldes e Y8R ne b AoRAmPRAB Path rings Apd pPEeABpstwo atoms
cohﬁﬂ&%@ BhRir}Es. EARAZAIRuctCRidel h@t@rocﬁ%s‘ 196198’6 c{lulnuchdme,

pyrolizidine, and " 15 qui nolizidine.

dlﬁzh@cm[%iy]dhffp@nh ener vagkirysold @sldhﬁpba@d a b ov e
het ﬁe@e‘}éf lmcﬂl(c‘i%su?@rsexgﬂt)%c%(&}léc l?cgﬁe?elrrﬁcééwlse% \ﬁha f e' n

t he rlng s on PACT
aziriolingy! tdxann}d,rthuﬂanyidazendmh ok@a@d}ttlmﬂahyigpyrﬂrdlmym,r@rmhﬁyl

n to bgoth rin
imi o eGP Bl LA e b 2 o i ofuranyl
2,3ldidgadrems/, Q{:t?ah?drb}'ﬁ@xﬁtl &ﬁﬁpﬁdlﬂ'l piperidinyl, 1,2,3,6-tetrahydro-
7- OX?bIC cIo[Z 2. 1¥hep

pyridinyl, pipefaziny{, morpholinyl; thlomorpholmyl pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-1H-azepinyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and hexamethylene oxidyl.

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl,
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-
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Het erocycl yl includes, for exanple, nonocyclic
heterocyclyls, such as: aziridinyl, oxiranyl,

wao biosnensyd , azeti dinyl, oxetanyl, thietanyl, PCT/GB2004/002071

pyrrolidinyl, pyrrolinyl, imdazolidinyl,

pyrazol i dinyl, pyrazolinyl, dioxolanyl, sulfolanyl,

2, 3-di hydrofuranyl, 2,5-di hydrofuranyl,

t et rahydr of uranyl , thlophagyl pi peri di nyl,

1, 2,3, 6- tetrahydro 25 pyrldlnyl pi perazinyl,
thlﬁmﬁilﬂﬂ | 1,aykoxatifazsIgiD 1 Plackiarvlyl, 1 p;qntmmazolyb afpyBanyl

2,.3- qihydropyranyl, t et rahydr opyranyl ,
OX‘?‘ﬂz-‘:"(ﬁpfhydropyridinyl 1, 4-di oxanyl, 1, 3-di oxanyl,

di oxamitlonall® HeRIR§E! ]déneéfrh asses polycyclic het clyls (including

2,3,4,7- teitp}?a drg ?, aze%l nyIp yh%rnl)p}llepeé?cgz}ynsﬁn 1, 3

bothi BRBEHY nonzarmnwcwqrr@amp& thdelyd pndplinyl, isaindolinyl,

TN SIS i A,
berzcalinxhnyl, Wmadn}’ﬂyﬂlhthwcamiamipyl,, bmmfumrml Ry3-,

R RS TR, SRyt btbme il AR igRHoRny
xahtheriyh) ﬁﬁﬁd)&ékhllnblﬁ ﬂﬁﬁitlﬁ’ely;}l indolirdA, ikdihdodd| Mbazolyl, purinyl,

phﬁla&iz f P?%H‘]E)Yr my ,f}ug{ozgl{t,x%% m]’zq_léwézgmgﬁgy | ;?tér?clhn}lfl

phé’lﬁﬂmgweﬁmm p%nﬁrnh@ﬁhﬂzme\ahzmﬁ; ﬁaeﬁotﬁ?ﬁ%ﬁll&ﬁzm yl,

3,4-triazolyl, hi adi azol yl~, ‘an

ph@mmazleil ﬁrbenmfmamlblnbfmzythlqmb@@ﬂd@ymwolﬁln bwﬁa@z@bﬁk
beRAYEYSIVE ‘Bmﬁ‘z)?ﬁ&%g/‘rﬂﬁlh)‘ﬂn 1&%71[‘%}%%0@? caﬁ%ﬁgg{la{c‘?ﬁﬁfyi ¢ or

non-ar o exanpl e
pyhdbkh@dﬂmdeumﬁmqmwhol|nyI tetrahydrqu|noI|nyI

i soqui r0|so ipolinyl ., 1 4-
oS ARhTne kSRR G RO e frerocyey
mcbﬁhrz pblycgali¢lhetedocSely Bivihgebinthe mﬁlgffulsﬁ@ﬂb’étween two or more rings
. benzofuraqéhg%chronenyl chroma W?é Lsochrowanl
‘51 I‘i‘@ﬁ?/f an BH SORORYP bothfings o H‘Sﬂt an YAQLS nyI
comPRInt8 Bbil ringk NHRHYIN of sQéH Brﬁhgled het%kfl@«J:SQEélﬂ&é quinuclidinyl,
ht hy r|d|n |, quinoxaliny ﬂ@lnazo i nyl,

disgRbiAEAIo AVt LIngResdy i 7n9/>{ab101910£ﬂ1?e RNk i di nyl |
per irigl: ‘?érw‘alkoﬁ?eﬁk@ﬁ LI3hOLI ﬁuffBEI&gﬁéhP ¥dfers to radi jcals of the

phenot hi azi ny phenoxazi ny 127 SOXAzol
getmmlzfotrhml@p@eR],WherdmRmxede:mtdyﬂrqm Iaélmdltoharhmotaydlcal Exemplary
enztri azol .
oIS EATURS et sORRA O REE, Moy BATG e PHloby rsaucos
cyﬁlupxﬁpjflhrﬂ}dixyydllyldxy, addrdpgaetyldg. t he pol ycyclic

het clyls described aboye, heterogyclyl 15
 nciite é%mp&mfser .%emﬁ%? %ﬁeséivf’eﬁy BPrPrefhe rpferigo

radibb3d OMhOSENER PoriniR -NRIIDGBetel @ Snd RN&e YRPeRASy feldied
one bond common to both rings and nore than two atons

frosphyespeancer s dyfroesrhgfsradicglanpl es of such bri dged
het QREHY %e%%lérf@%s%%eﬂ%%%i, me@@ +C(=0)-R, wherein R is an

optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include,
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and
dimethylcarbamoyl.

Halogen includes fluorine, chlorine, bromine and iodine.

"Halogenated," used as a prefix of a group, means one or more hydrogens on

the group is replaced with one or more halogens.
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20

di azabi cycl o[ 2. 2. 1] heptyl ; and

7-oxabi cycl o[ 2. 2. 1] heptyl. The term "al koxy" used
w@bk@naoseo as a suffix or prefix, refers to radPCHGB20#/002071

the 20 general formula -OR wherein Ris selected

froma hydrocarbon radical. Exenplary al koxy includes

nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy,

t-butoxy, isobutoxy, cyclgpropyl methoxy, allyloxy,

and propargyl oxy. The term "am ne" or "am no" used

aIoﬁaibpraﬁwaeauﬁémuimmmemm&éix refers to radicals of

the gen ner r.al la NRR, . ei n. R and

i ndepERGHERR Evuggu Fod B vt %?ﬁ?rrﬂ,rarf%ravp eang the first ring
anhﬂwséecﬁfdhﬁfg sfhaﬁla@ﬁiast twh\adolns thiestnddeane, as a prefix or

suff i x wherein Ris an optionally

subs Lmku"t "él&k?fy o élafﬂag unlegspthgywise speRiiicg Bleans qeyalgntly
hd@ybrgﬁ@g@s i nclude, for exanple, acetyl, propionyl,
benzoyl, phenyl acetyl, carboethoxy, and
dlnethylcarbannyl 30 Fblogen i ncl udes fluorine,
chl gri 0 used as a
or e?ﬁ oﬂg ?spggt tm: %CQP& aﬂr&%d@s 4 conl_;g%lugcggﬂi% &‘Stgla L& on the
phgrooacputically eq:‘degtablé salt tHereof) eobateMR:oﬁalhasgﬁmqeré/‘@ereof,
2004/ 101520.P 200 /002071 8 "RT" or "rt" means
CWWQWW?%ﬁfg?QFH IXURref f9eE0T i ng group bei ng "fused"
with a second r|n» group nmeans the f@rst ring and the
second ring arejlat | east two atonsjjt hergbet ween.
"Link, " "lidkedy* or > Raoki ng essyether wi se
speC|f|ed nean$3cov+len Iy ked ¢f bonded. In
one aspect, theRinventig g a cBnpound of
formula I, a pharmaceuticglly acceptable salt
t her eof, sol vat es t her eof , _igi ast ereoners t hereof,
enanti oners thereof, res thereof: OO 2 4 RN
NCR R3 RS N 11

-

wherein

R! is selected from hydrogen, Cy.¢alkyl-O-C(=0)-, optionally substituted C,.
salkyl, optionally substituted Cs.¢cycloalkyl, optionally substituted Cg.j0aryl,
optionally substituted C,gheterocyclyl, optionally substituted Cg.jparyl-Cy.salkyl,

D is a divalent group selected from optionally substituted C;.salkylene, opt‘ionally

optionally substituted C, oheterocyclyl-C;_salkyl, and , wherein
substituted phenylene, optionally substituted phenylene-Cj_salkyl, optionally
substituted Cs_sheteroarylene, and optionally substituted Cs.sheteroarylene-C;_jalkyl;

R? and R are, independently, selected from hydrogen, optionally substituted
Cisalkyl and optionally substituted Cs.¢cycloalkyl; and
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10 R wherein Rl is selected from hydrogen,
Cl.6alkyl-OC(=0O -, optionally substituted C1_ 15

w@200kmb1520pt i onal |y substituted C3_6cycl oal kyl PCT/GB2004/002071

optionally substituted C6_loaryl, optionally
substituted C2_9heterocyclyl, optionally substituted
C6_toaryl-Cl_3al kyl, C010-D4 optionally substituted
C2 9heterocycl yl - C1_3al kyl g and , wherein Dis a

di val ent I1group selected fromoptionally substituted
Cl_ 6rll gt IRE e, indqpehdendly |s§/lect6dlb61h HH bptbrptie systtiesd

' | d I |l
CBheBBER LT Skt el o b G
op%ﬂéhﬁtyl shbitﬁ‘ﬁie@;.ﬁi&@r&fy@@[ bbﬁ&ﬁﬂﬁu&a{d@d GCs-104%91-8NAIKGS
I ndependent | sel ected fraom optlonglly
OrSigpub PEEeS By el kgD @a&xlqﬁﬁ@%@ﬁ&w Gl R
whske R ShoR! itlinapaticl® 200418520, & g@ga@e«mga%z_l

R4 and R5 are nde en sel ecte
eaﬁtwt, iopterially suhstisited Qntsexdcloamylﬁmtlbyally supstitesadiCh-yaryl,
opﬁﬁﬁé} SHJH%U%S{CCF% %%}rge% %ﬂyl%' tl?na ?j (ﬁbéé/dgilmasr& y%aﬁv and
opmlpmlmmbﬁimtsmﬁggheteuﬁ@dlyceLgmy| Cl_6al kyl ,

o8 SRSy R P SRR e Rl e
whéiéiﬁm{énﬁ&[&{eﬂ fiodl Bek6gknf € QAkyHO- @@owr@q Iuylsap@taubm&ﬂ

6al k tionally substituted cloa

DS Bt oo Slpb etk J@Qrcyishetefeﬁtcmréwliiyl wherein
5 0 byt ed

SO R DAC S0k ol

Chetotosydyldenselky] arCpptéerialy substhated; hyuma ok yorg greups selected

RS agh BLERSRLOHTSR0LL B, 21 k305 o e
brﬁilno,%ﬂdkgdoOC( =0)-, C-6al kyl, C3 _6cycl oal kyI
h I hen | kyl, C3_ heteroc clyl, and
c eg* g%o qu %M?Laé% SZH kyl , \?\herel n ys,alyd Cl - 6al kyl ,
C3_6¢yaal @a hi@Mhdep@ﬁk%ﬁM& sel@d%&f‘ﬁ‘d)m Clr, gpdidayily substltuted phenyl
C3 _5heterocycly 5het erocycl yl - C1_3al ﬁ/{gbare

opélﬁfl@llyrwbﬂftgwt%Gg:he@mcgslybypwﬂb pubspéedgihsngCoeliebt ed
oﬂtkﬁﬁﬁy@é‘ﬁﬁgﬁtg&’ E% g(k@ék&ﬁ@lgﬁt? gll&lgngﬁlnlfa)ﬂli"su s?gﬂr‘rc%d B%C}(yl
opitionally sRbSTiuted QSscmleal&yh 91btionakh§d5tm4tnat¢d (Recyataalkyl-Cosalkyl,
-déﬁgﬁwefg hXCE'—%)‘?IQK, %etfemoﬁa an'(_il RO 8ep% ldé/nﬂ%l sgl%gtecti %Irto%d
-H, optionally substituted phenyl, optionally substituted Cs.sheterocyclyl, optionally
substituted phenyl-C,_salkyl, optionally substituted Cs.sheterocyclyl-Cy.salkyl,
optionally substituted C;.salkyl, optionally substituted C;_¢cycloalkyl, optionally
substituted Cs.¢cycloalkyl-C;.salkyl.

More particularly, the compounds of the present invention are those of
formula I, wherein R! is selected from hydrogen, Ci.alkyl-O-C(=0)-, C6alkyl,
Cscycloalkyl, phenyl-Ci.3alkyl, and Cs.sheteroaryl-Cy_salkyl, wherein said C;.galkyl,
Cs.ecycloalkyl, phenyl-Ci.zalkyl, and Cs.sheteroaryl-Cy_salkyl are optionally
substituted by one or more groups selected from selected from Cy.galkyl, halogenated
Cigalkyl, -OH, -NO;, -CF3, Cy.¢ alkoxy, chloro, fluoro, bromo, and iodo;

R? and R? are ethyl; and
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optionally substituted C3_sheterocyclyl, optionally

substituted phenyl -Cl _3al kyl, optionally substituted
w@03hetser ocycl yl - CL3al kyl , optionally substi tRCEGB2004/002071

Cl - 6al kyl, 20 optionally substituted C3.6cycl oal kyl,

optionally substituted C3_6cycl oal kyl - C1_3al kyl ,

-C(=0-NR8R9, and -C(=0)-R8, wherein R8 and R9 are

i ndependent |y sel ect ed froqp -H, optionally

substituted phenyl, optionally substituted

C3 5ﬁehéR6a¢ﬂh@kgmopt|onalIy substituted

phenyl - Cl 3al k |onaII stitut
s Biiei Eom gt ary T somppunts o e patsry S rmtios isiare of
1bgmﬂ§awwkkmloptlonally substituted C3. 6¢cycl oal kyl ,

optignally 25 substituted 6cycl oal kyl - C1 3a|ky|
Mor eB pasalgeged fegm Go-salleyd t@aﬁﬂdbwa@lymetm upyfpe@nk

o} r
pyhaylgrgtﬂ dupgg%@hgﬁ%leﬁher@ﬁt Ftk&t’"ﬁct%r{z%g %l&w@a byl
fut@gngbyl@ pm-;xlylhpq:thylpﬂhmy]me@jyl 3 dpyllonalblrmbstltuted by one or more

ox{s ANELRLABEX! SRy Lom et S SBh ol

C3 SﬁehéRéamymnmﬁmaalkyl are optlonally 30 substituted

shor.e groups selected fromsel ected from
cu 8@@!2% a‘i’?ahysg’ 8ffated Cl-6al kyl, -OH -NC2, -CF3,
CL_6viésh lohivulait) RS @dmplolibtdf oF thd}sresehs indéHioh @ahod3%f #ithula
R3 are ethyl; and WD 2004/ 101520 PCT/ GB2004/ 002071 10

L, whergid R5 are hydrogen. Even nore particularly, the
co s I t ) -
MOYORS COF-, m@mm@sseaedtsqfﬁ&t 28R £ 2L LhRsR [%?r;yl, 5

formula 1, wherein I's sel ecte
Chmiyihryl,tﬂﬂmatbml ?ylﬁlmlt, Ryphethyfle- thicmet ﬁ;dhlor<52ﬁbrlpnﬂy$-nblt>tw2-,

; I 4
thlglighﬂa% g‘}eﬁf i 1%{1]}}1 6-F 1%{ ﬁgfﬁ,ﬁ?ﬁ, .’fj lﬁ%m}g% t%m?tﬁg%}y cthyl,
metthtb@methm,tﬂap}}rldar é-pypttlylo hahikylyl Ghakiazdlyit ﬁqbrckpyl @ané 6amethyl-

. E@ groups selected fromCl. 3al kyl, -OH, -CF3, Cl1_3
B ky chloro, and fluoro; R2 and R3 are et hyl; and

R4 qﬁ@nBQ?@kQﬂ@thagen 10 Mbst particularly, the
compqunds ;of the present invention are those of

f or RieBd R} arefféfogfh R is R6- CH2-, wherein R6 is
S el Qf:\;vﬁﬁ)ef Jn‘a@st%o@iﬂat Q/Mén cognﬁc}ﬁhm the %ese?}{ ?ﬁlventfbn conta

chl oro-2-furyl, 5-nethyl-2-furyl, |eny
ong ot oo ¢hiral Qelntegsn ;ﬂe cogpotmdsod t}g—mtemtlgm yjay ex1st in, and be

isogétg% %Sf Xnan%{)%elilce (r)]t)élmste?%ocnrfer%rfgﬂ% BYLd o 1¥1cem1c mixture. The

oxye
present invention mcludes any possible enantlomers diastereomers, racemates or

mixtures thereof, of a compound of Formula I. The optically active forms of the
compound of the invention may be prepared, for example, by chiral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by
asymmetric 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. It will
further be understood that the present invention encompasses tautomers of the

compounds of the formula 1.
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15 met hoxymet hyl, 3-pyridyl, 4-pyridyl, 4-thizolyl,
5-thiazolyl, n-propyl, and 6-nethyl- 2-pyridyl; R2 and
wdoanelsed hyl ; and R4 and R5 are hydrogen. | tPreu/iGB23ve/002071
under st ood that when conpounds of the present
i nvention contain 20 one or nore chiral centers, the
conpounds of the invention may exist in, and be
i sol ated as, enantiolneric 1T di ast er eoneri c forms, or
as a racemc mxture. The present invention |ncludes
any Ipelsdld e mﬂfax@tobf@ﬂﬁf Sertath C&ﬁlfj}:@ﬁﬁdﬁf Fﬁiltﬁe lloréﬁlﬁemﬂ&itfbﬁ nedy
m xtures thereo a conpoynd o ormul a
extspin sohafeg- E?& exajele Bydigted s el s piobsiRddonrs- { tﬁfélﬁ further be

und&‘ét%ﬂ& uﬁﬂtm@yes@ﬁ iBR GRomb&seLHPRRh Solvi¥d foink 8F the
c ronatoggﬁp ic 25 separation of a racemate, by
ef1p

<m§WﬁWﬁ@§f welopt i cal |y actlve starting materials or

des ﬁ%ﬂgﬁ%gﬁ e G ﬁl.@ ﬁn*ﬁ Rs Bﬂtgx e Bordlf GHYE Bthe

eafter. app ecl ated that .
formarls hi Gerroatlyo plnmimaczdutltdﬂe apcr:@isasbm saltm v‘éwﬁnpmnnctseqf theepresnt
soner.s ners of

infiFidhRE b5 RERnel TR Ercpt e FaRR i alEn fye W
ex@ﬁpmbtyrreabahg b SoAfieientdf ba%lchDﬂ@@Ulﬁtﬂ f@fexb@pRahallyl athinewithl a

further nder st ood t hat resen nyention
Suéﬁ%é 7 si %@@Wf& gﬁé%acsfw RHE to &%ﬂ‘&p gio 50141@%%?%%1@;1
anlon. W?n%QQ% BO0353B1REHaBR Q%s@&%ﬂﬂé—alkéﬁlmlﬁal Wt astb&®im,

be understood that certain conrpounds of the present
potassium; pidithivn) or anxplseline paglpmptad Esach por cabsipmpsalt by treating a
coﬁ%gﬁrﬁf he g@lnheﬁﬁmlﬁgﬁﬂk X%%l}t i Proltén, Widplashaur t her
ers he present I nventi on’enconpasses
cagblokylerpid erod plaheld’vrﬂmnmqwfvallente)f ap @tiqab umedd oo filkulive earth

farmyla.]. 5 Wthin the. scope .of the invention .
merHicidecor 3p0iiig (oh AR SEBTiECpp o Fp ke PLA Bl Basic
or@wrﬂlhqb ysucp bashivtiae ot hegithine pdcapadiug nedlung felfowed by

f the present invention may be obtained

‘mﬁggﬁ@“ PYHHSAAN (eBRIGHSr es wel | known in the art, for

exanRbRe Mbdd&it 18 cEnsothll b FRMula) BBvd Maf BéT&ﬁHBx%d Har
exanple an alkyl amine with a suitable acid, for

rhasmaspiticallyagcepiablg st prosolyetedhereef, partiglerly an acid addition salt
b
sl @{cl?c%h?o?idle fstedhial ﬁog}gm@né&% é:fﬁm%béalﬁlh%& N

POSSI to nak a corre such as
tw&a@tunme1pdhaxsﬂphwmunnwﬂbhwmwmmhmuan al kal i ne earth

of o "B adafBoRaf BhPE B wETrisg i &b BRI R ERRUNS
foxp%@tr@ﬁhneﬁtﬁﬂ%aﬂ&us@am conditions such as chronic pain, neuropathic pain,
acute pain, cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain
etc. This list should however not be interpreted as exhaustive.

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, e.g. constipation,
functional gastrointestinal disorders such as Irritable Bowel Syndrome and Functional
Dyspepsia, Parkinson's disease and other motor disorders, traumatic brain injury,

stroke, cardioprotection following miocardial infarction, spinal injury and drug
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carboxylic acid or a phenol with one equival ent of an

al kali netal or alkaline earth netal hydroxi de or
wa@bdoenddeo (such as the ethoxi de or nethoxi de), PCTr/G&2004/002071

suitably basic 15 organic am ne (such as choline or

megl um ne) in an aqueous nedium followed by

conventional purification techniques. In one

enbodi ment, the conpound of,fornula | above nay be

converted to a pharnmaceutically acceptable salt or
addinhmatn&:htdmg taetreatprnt d»beJldoﬁblL Wicotdie, 61§?1bd1 omd diter drugsidhde

as. a rochl gri de, r obr osphat e,
ani?%ftdé%der% i Sinapat Fé%ft"% IS 8oman P e isireRsn
et [AgSUhRE R igvafipn be! M@ﬁ&@@ihﬂh&@%@ula&h@ eﬂﬂ\iﬁily for
conpounds of the present invention are useful in

aufoapypg diseasese sych)as prthuitisy for glintgradis: pramn tr@thplaama@é singlgr n
sufeQafhd e ¥sr &lﬂlﬁgenacﬁseﬁws%ﬁuQQl jed] ggr‘% tftu%hpa ents

cute pain, cer pain, pain cause eunat ol
anéﬂmhwwﬂmgmﬁﬁ1gralne, vi scer al paln etc Thls l'ist

S hOL& gr\{\@s 0% tl‘lg]enl(r)l%en 101 Fr%tuﬁeﬁ[ 1 (ﬁsea?ae ﬁta%?s V%Jeirﬁ degenerat5 10n or

nds of ' AVEn are use
dytsﬁlﬂétidimﬁ opiold @iaptert @esentd@ (mpRcitealnin tiean phratdigmatlis may

in%ﬂtléeg %Bgee(l)fa ! z(?ﬂl%]lz(Té%ﬁatiyelmé%ﬁ,fgﬂﬁ)?@é}?%r(ﬂ%ﬁ%%/l%vgr}t{ogslg
d1%n§§tfcd@dhmq%@§dxrﬂ| irRBRBIagpliAchsRRELSEo¥Rrof @ENAohl t¥Bography
sorder, urinary incontinence, premature ejaculation,

}ious mental illnesses, cough, lung oedema, various

gaS dofip o +c%~°otf't}{ﬁhvé1{ti%ﬂ Elgq{sﬁf‘lﬂ b5 dha g@ﬁ& bé@& fo‘P Rise dudfhg

functi gastr0|ntest|na dlSOf s suth
general anagsthesiBone mogjtongd enassthesia Faue diondridtiony fomens ayith

dlff) &erlftl ncf‘peptwb age cﬁ?e%%gecﬁt%%cﬁ%\?eee{ l&a@ncg be %ﬁféc’c? ﬁje%déS to maintain

rain injur car oprotec Ion
thé miabmmtmg;tata (@@ lmhnma |amﬂgafsml; inoscle mlnxaabn ardj sedatioand

2004/.101520 P 2004/00 071 .12 addiction,

I B R T AT e BT LR PRSI RE VG o &
nedfdehuREdIRbIsHkeE aadbpiBidsand for disorders of the

synpat heti ¢ nervous system for exanpl e hypertension.

Conpithiaihegroraf thavipaprition s the asaf@ny poggound of formula T as
dehﬂ?@&h%@ﬂﬂ'ﬂﬂéﬁéxﬁrfac%@%ﬂ eh%a&& aut ol nmune di seases,

such as arthritis, for skin gra tS or gan transplants
and Adsamivitkin thegscepr ¢fi thalnvergimdds the ose efoiny agwpowidsd dlwes,

1nve%¥1019 3 ﬂ% mz?nrugac?ure o&me&‘%&a@% (?r%?]theﬁﬁ q nP'{gg ?nctiudmg‘?glgt

notBrifted tok mcuﬂet pﬁmsﬁrc&ﬁcﬁpaﬁs nefepahid pgianedcitpadmicacer pain, and
.dys Iunctlon of opioid receptors is present or
VW%%?P%%ted in that paradigm This may involve the use

of A9} WRKiGAd ¥opdbiahé RetRNS MBSO dnbRompPoRALTeSE Of
m\t/erl]l?lmll fr']o\tl' %{]et Ala(l)nqlfz:crt]ure of a medicament for the therapy of anxiety.

Also within the scope of the invention is the use of any of the compounds of
the present invention, for the manufacture of a medicament for the treatment of any of
the conditions discussed above.

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

treatment.
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10 di agnostic techniques and i magi ng applications such
as positron em ssion tonography (PET). Conpounds of

wao b@4itensent i on are useful as an anal gesi ¢ ageneCT/6B208/802071

during general anaesthesia and nonitored anaesthesia
care. Conbinations of agents with different
properties are often used to achi eve a bal ance of
effects needed to maintain,15 the anaesthetic state
(e.g. ammesi a, anal gesia, niscle relaxation and
sedéaltuesthe invémivhpaedddsma dohipsutbeifomaila Qror @hﬁm'aﬁélﬁﬂlcﬂﬁf
anaest hetics, hypnotics, anxiolytics, neuronuscul ar
BRI U o S T MBPRRL, S\Prei s or et o 6 17 Wherapy.
| NV eERthdddniekt tBe presen®ipeatitatBRUAh BherhS Mbanduds
,defined above for the manufacture of a nedicanment. 20
prophylayst Hplgssithese aregpeciias indisationsve theicontrary. Theteome of
"y X ng] lItE it W i : U C. e of
e o b Do Ly Ut QB Rl LR RO FROEHE T,
"tinesapyl" iwithirettie contexi ofithe ppasient, incntiom fusthpaénepmpeassesatpat hi ¢

ain, ba aln, canger pain d visceral. in..Al so
B fer Pt B R Bao GO ol o B prefeiE BlioR3; gy
eithenPpprgrectisthg dibease Rhte] atveidrichionic)br 4 Reurnp Wbadifiod. eTied a
di capent for the therapy, of anxiety. Alsg within the
delipBisa al5P SPERIRAAFAFE RIPBH S thefapigsor BreVERTIPIAY reopEring
con@iBRYiconfinuell AR a5 £ HrodiO ¥RMdERN, for the
manuf acture of a nedicament for the treatnent of any
of InNee ©BHErPY dha warms-blppdedianimalsch as ¢ hymare theappwetnd
. G . o 1t .
of2t, ol YR o Pl e 1 O forkir o v S TR Rbua
cotiposities byl ambrovie, inclinding byl lprinedrfieculasty, sabovarteousdly, tapically,
. £O nd of the present invention, is admnistered to
infg SRV Mprapstolicall. drtradbornclaipy inenopSy 8 e H 101520
infP4IRé @B A0d 8RBT dntrididarThag], byt iR clichviatit the jois.ovi des a
compound of fornul.g I, or, pharmaceytically  acceptable
sal t"8p¢ %‘B‘E‘%é‘l’%mtoﬁ ﬂweéwznna tﬁfeqogfe,pg afigpmdstigden may be grally,
intSRnbikly Hah@dvuschiBriy.he context of the present
speci fication, the term"therapy" also includes
" pr o yesage avill depead en theapute of admsinistption: thereverity obths t o
. . " i .
it SRl B the pf T And SRS BRGH Hfmal i Mbnsidered by e,
attending phytsteéanapien ditertriiming He iodividealtregifmen had gosegelevel at the

mbdt ‘é&p%far?a’%e of Ettpg fcull ga?{g:}%@ sses to

Additionally, there is provided a pharmaceutical composition comprising a
compound of Formula I, solvates thereof, or a pharmaceutically acceptable salt
thereof, in association with a pharmaceutically acceptable carrier.

Particularly, there is provided a pharmaceutical composition comprising a
compound of Formula I, solvates thereof, or a pharmaceutically acceptable salt
thereof, in association with a pharmaceutically acceptable carrier for therapy, more
particularly for therapy of pain and anxiety.

Further, there is provided a pharmaceutical composition comprising a
compound of Formula I, solvates thereof, or a pharmaceutically acceptable salt
thereof, in association with a pharmaceutically acceptable carrier use in any of the

conditions discussed above.
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adm ni ster an effective anount of a conpound of the
present invention, to mtigate either a pre-existing

waelk®eass26t at e, acute or chronic, or a recurriPQ/GB2004/002071

condition. This definition also enconpasses
prophyl actic therapies for prevention of recurring 10
condi tions and conti nued therapy for chronic
di sorders. In use for therapy in a warm bl ooded ani nal
such as a human, the conpound of the invention may be
ad i Fuir prepail pharhiveufict mlﬂ;ﬁosﬁloﬁhﬁi féathé edrapounds of this
rmpceutical conpositio ute 1 ncl|udin
i Pn he PP AHGEE DY Fe5 oS TR CaUEY Siter Sickageiguid.
Sdliatfoan Eephiadonsi lﬁw@qwdb@nﬁaie{sydlspém@tg%ﬁlﬁe@ | Abdies,
I nt ravenousl epidurally, 15 intrathecall
“Wh¥%é@@ﬂéwpﬁéﬁﬁ%r|cuIarIy and by |nject|on into the
j oi r]%§ohcf QR Ra PP d??ﬁgr QJbs{aH@es' WHRR r&lsotaPtFa s'dAHL s,
of adm nistration nay be oral ntrav nous
ﬂamtin&mwscdublyzerﬁ hé)rldwagesmdhhg dgm\em blmdch,tdneabrl@ ut e
EI o sa}tlcorpalso CarC et S }é hle di sease, age
ﬁ% of e pa i Bt a%& P%g}aefﬁctors normal |'y

condh qbewdétshye tdﬂﬁer 126 fiatly eddeigopbyshich Bin a whetdre with the

t ng th i.vi duyal nmen and dosage | evel
ﬁlﬁi‘/ Slm'% %ﬁbq%ﬁrof ﬁlﬂéﬂ\f@&?% %ﬁmcezﬁ SMReRETte ﬁwtaLlets the ™"
aoﬁd@b&hﬁlﬁx@hﬂ i¥ mitdd&vigh ths czﬁﬁ@Mﬁa@ﬁ% tRe ﬂ&@isﬁ@%ﬁ’dlh§?ﬂopeﬁ1es in

onposi tion conprisin conpound of Fornula 1,
Sustéblvatcwgrttonéwbqomp@?te "’p‘ﬁ&ﬁl??ﬁ’é end sigafigsirediccept abl e

sal t
Forggge A sup &lﬁas&%rgagmeﬁk i n%ltﬂ%q&%@lyﬁé aceluéa{rg

accept rticalarly, e I's provi
ofefatphwmalwefmdesaid woppogiet 1sa"trstom’rr§dla9d thg aatweclogq@dunfds of
dlf %%:sgg tl? 9[11’1 bi CFP xta{%ﬁ)IGel, Le}e r1re1g f Eh hq%o%ﬁ%%% hlcf%ure%n then
pqnm]nmcnenvenmt biyedaaowdd a’mll aelowad td @fol bt solibigy.apy, nore

art arly for thera pai n _and anxi et Furt her,
P e e Bt e A AR R e B R G, hclose
sugé}rfpédtl%l d&trih st3RhCOAFAOHAE nRlihyTQEINIGR, dodiumPéatBd:§tethyl

hereof, or a pharnaceutlcalky accep tabl e salt
cellH'@Ff‘e@fIOWﬂPlt&%‘ﬁ@i 80408 utiers #ndthe Hkg- maceut ically

acc :

e R N U e B A Ve
coppongnt @\oﬁnrqnn:g)smhnmmatetjali as alcalcimpmidtirimgpﬁulg in whieh the
s RTRRIP Ui Byuo AR b8} BSUkopRAFRR SR, b §
thlSthladsofcmmm pite praSahilahs caohelsueteinplodeter s, tabl et s,

ranul es, sul es
di's plealia? Itsb lpoewc(i] ers, cachets, anda c%psules can be used as solid dosage forms

suitable for oral administration.

dlé)lntggrd

l)....

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

Aqueous solutions for oral administration can be prepared by dissolving the
active component in water and adding suitable colorants, flavoring agents, stabilizers,

and thickening agents as desired. Aqueous suspensions for oral use can be made by
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cachets, and suppositories. 5 A solid carrier can be
one or nore substances, which nmay al so act as
walpdowaotss) fl avoring agents, solubilizers, | ubCT/GCB08/002071
suspendi ng agents, binders, or table disintegrating
agents; it can also be an encapsulating material. In
powders, the carrier is a finely divided solid, which
isina mxture with the finely divided conmpound of
the invention, or the active conponent. In tablets,
disgessiddkhe Gihely dividuipen endonpdnitie thatet tdgethBEwRRE Kis€dus

havi.ng .t he ngﬁ @gry bi nding properties in _suitable

mafFri SHeh a5 et P Rsares st (e gihelosen spdiyms
caﬁﬁ)?(!yﬁl ’tyl &eflnloke, 8RA theﬂsﬁﬁ%ﬂ%'aﬁg{ty kijﬁsthé blﬁﬁﬁaceﬁtlcal
| ows nel ting wax such as a m xture fatty ac
ﬁgﬁ%@@ﬁﬁﬂbs and cocoa butter |s flrst mel t ed and the
actl
= arhipehdigg 681iEHhode e aBhBARRAGE dldThthitelieat {@hposidon
Wﬂlrmcfeﬂablypodnéejfromtodﬁé’@tm\w%ve (;ter senzt byl weighit)l mo&rm“eferably
al | d and sol,i itahl e carr
et O30 sl PElbr PErS Righineinertivn A s hggsdy bt
bﬁﬁgﬂ%ﬁ&bnuﬁmg@hpmﬂﬁﬁtln dextrin, starch, tragacanth
met hyl cel | ul sodlun1c? gx nethyl ceIIquse
| owehEICEAPRY! § etTeciie AmpYt At HEGEIAS the RegsentrEertien m

m&PPPRRS iR, bypthe uSOof KhbRA Qﬁf&rlﬁ (i’ndllﬂi:hllé‘ﬂlx@ aé@ %vel ght and

formul ati on of the active qgonent W't

rewe%&heamdwgdmbmaéxemaandezgteaor@taﬁl in the eeritent n@tha disease
|
VPR RACheARRAE D S, o) RS RBOBRE UL R0y e
which is thus in association with it. Simlarly,

capatr sl HEGhesad Rt BLHEES PRl ST Biberilee

cofpoudsalf tiehresehsivaitioan. 25 Liquid form conpositions
|nclude so@gblons sus enS|ons and eng%sions. For
exarPIPBS SEpHImpR! tnaﬂ%vre n RRAYIETS RIBERFF ERETGRYRDH
cobfPlotitd SFSrAila N80 e conpounds may be |iquid
preparations suita I or parenteral adm nistration.
Li qui d conpositigns can al so be fohul ated in
sol ution |nFﬁdeo|s pPQ yethylen- Jcol Réolutlon 30
Agqueous sol utidwis Qg stratlNon can be
prepared by di Ivi @ cor‘?@nent in water
and addi ng sui t'abl e CefOrants, avoring agents,
stabilizers, and thickeni agents as desired.

Agqueous suspensions for gran use can be made by WO

2004/ 101520 PCT/ GB2004/ 0 15
N
o
I

reacting a compound of formula III with R’-CH,X or R’-CHO:
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di spersing the finely divided active conponent in
wat er together with a viscous material such as

woatneds2eynt heti ¢ guns, resins, nethyl cell ul BREGB2004/002071

sodi um carboxynet hyl cellul ose, and ot her suspendi ng
agents known to the pharmaceutical fornmulation art. 5
Dependi ng on the node of adm nistration, the
pharmaceuti cal conposition, . wll preferably include
fromO.05%to 99%w (per ce&? by wei ght), nore
preferably from@®.10 to 50%w, of tige conpound of the
invention, akl p being based on
total conpoSiten. 6 eI%ctive anmount
for the practidg of pvention 10 may be
det erm ned, byRhe , i terRa including the
age, weight and response ¢f the individual patient,
and interpreted within thellcontext of the disease
which is being treated of ch is being prevented, by
one of ordinary skills i art. In a further

aspect, the present inventNOn provides a nethod of
preparing the 15 conpoundd of the present invention.
In one enbodi nent, the invention provides a process

for preparing a conpound HL fornmula I, conprising: O
widreRNNRA R3 1 / I RSN R7,~ 11 20 reacting a
conmpound of forrmula Il with R7-CH2X or R7-CHO WO

200K’ 100d B2 6reREF/1GB2004/ 002071 16 0 0 R4 R3 | / \ R5
N Bl( islslellected from Cl, I, Br, -OTs (tosyl) and ~OMs (mesylate);

R* and R’ are independently selected from —H, optionally substituted pheny],
optionally substituted Cs.sheterocyclyl, optionally substituted phenyl-Ci_zalkyl,
optionally substituted Cs_sheterocyclyl-C;_salkyl, optionally substituted Cj.salkyl,
optionally substituted C;_¢cycloalkyl, optionally substituted Cs_¢cycloalkyl-Ci_salkyl,
-C(=0)-N-R*R’, and -C(=0)-R®, wherein R® and R’ are independently selected from —
H, optionally substituted phenyl, optionally substituted Cs.sheterocyclyl, optionally
substituted phenyl-C;_salkyl, optionally substituted Cs_sheterocyclyl-C;.salkyl,
optionally substituted Cy_galkyl, optionally substituted Cs.¢cycloalkyl, optionally
substituted Cs.¢cycloalkyl-Cy.salkyl;

S

phenyl-C;_salkyl, Cs.sheteroaryl, and Cs.sheteroaryl-Cy_salkyl, wherein said C.salkyl,

R’ is selected from , Ciealkyl, Csecycloalkyl, phenyl,
Cs.¢cycloalkyl, phenyl, phenyl-C;_salkyl, Cs.sheteroaryl, and Cs_sheteroaryl-Cy.zalkyl
are optionally substituted by one or more groups selected from selected from C;.
salkyl, halogenated Cj.¢alkyl, -OH, -NO,, -CF3, C;.4 alkoxy, chloro, fluoro, bromo,
and iodo; and

wherein D is a divalent group selected from optionally substituted C;.
calkylene, optionally substituted phenylene, optionally substituted phenylene-C;.
jalkyl, optionally substituted Cs_sheteroarylene, and optionally substituted Cs.
sheteroarylene-C.salkyl.
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wherein R2 and R3 are ethyl; 5 X is selected fromd,
I, Br, -OIs (tosyl) and -OMs (nesylate); R4 and R5 are

w0 pabeperseent | y sel ected fromH, optionally subBCT/GBR@d/002071

phenyl, optionally substituted C3_5heterocyclyl,
optionally substituted phenyl-Cl_3al kyl, optionally
substituted C3_5heterocyclyl-Cl _3al kyl, optionally
substituted Cl.6al kyl, opt zonal |y substituted
C3_6cycl oal kyl , opti onal |y "'substituted

C3_Guyidutialykihb irfSbnidad $lideslDprobdss @rg%‘pgﬁ &ffbund of
ualy re|1r11 RSﬁanlde% rgr esl n epeng%%flyﬁoun ?

fo‘é‘@?‘léégaége?‘ir aboe, Wift$i8nal |y substituted phenyl,
opt iENALIRY 2 i tuted C3_Sheterocyclyl, optionally
substituted phenyl-Cl_3al kyl, optionally substituted
C3 ShéstR ocycl yl - CL. 3al kyl, optionally substituted

gqfl ly substituted C3 _6cycl oal kyl
opt| onaw{ bﬁ)% ‘uted C3_6cycl oal kyl - C1. 3al kyl ;

a00 D4 15 R7 is cted from, Cl1_6al kyl,
C3. 6¢cycl oal kyl, dghenyl, phenyl-Cl 3al kyl,
C3_sheteroaryl, d S5het egoaryl - C1_3al kyI wherein

sai d,7C1_6al ky. CP6cy8oRHkyl
phe?@ |18 Tk Hﬁ({?f‘ C3. Shet er oar y?‘,“sag?f E}f’k’é”yl’ thiazolyl, furyl,
pycidyb hed iengl; Wheth s3il ydalkys hRerdPfugNayidylsthixsl 1 iyt ed

bi)éaegr nor.e groups selectedfromseleiyed rom Cl
onBnAll subTiBfedgE: Pl Seinere BarmeyFlectogfiom faplkyL plgpereiedet
6a%k0€§}‘[3 N e, Cf.d MRE:S, bR Ruoro 2R omBdandqed; agdd

erein is a divalent group selected from’ optional l'y
subs"t’heﬁt]’@@ds Ersallkydenekyl ene, optionally subst i tuted

phenryl

3al % a,%&g"é‘? ?%hg@ﬁ% t?stg {ftle%gngg E%g[hé r y eﬁf%r and
prqmrmgaabﬂnyomdbétf@munaebc@ﬁgrlsu‘fgzet eroaryl ene- C 13al kyl .

WO 2004/ 101520 PCE/ GB2004/ 002071 17 Particularly, the

i nvention prQV|de. a process for preparing a conmpound

of fornmulaRY_a saer eRn R2 and R3

are ethyl; X |"§ Br AT e H}Ldrogen; a00 D4

es bed ab- S
S @ R’

-

!
R
I

reacting a compound of formula I'V with a compound of formula V:



R7 is selected from, Cl_6al kyl, phenyl, thiazolyl,
furyl, pyridyl, and thienyl, wherein said Cl. 6al kyl,

w@bk@agb1s2d uryl , pyridyl, thienyl are optional PgT/GB2004/002071

subsituted by one or nore groups selected from

Cl. 6al kyl , hal ogenated Cl1_ 6al kyl, -OH, -NO2, -CF3,
ClL 6 al koxy, chloro, fluoro, brono, and iodo; and 10
wherein D is Cl. 6al kyl ene. kN a second enbodi nment, the
present invention provides 'a process for preparing a
conmpound of Gormula I, conprising: OO z R4 RN NC 3
I R5R2N R]|! 15 reacting a conpound of fornmula IV
with a cCogpoungd formula V: WD 2004/ 101520

PCT/ GB20044 002(] 18 OR2Z N R3 x ~RI0O2B N " 1
NR 4. RERi hérein wherein Rl is selected
fromdCl _6al kyl-O-C(=Q}j-, aO0 D45 Cl. 6al kyl,

C3_6cycl oal kyl, phenyl_ phenyl -Cl . 3al kyl ,

C3_5het erocycl yl , B_  sheterocyer Qal kyl ,
wherein said Cl_6al C3(RcHi @ gnyl ,
phenyl - C1 3al kyl 5het erocycly and 4

C3_5het erocycl yl - Cl_g%fkyl are optionally gu_éthi t ut ed
by one or nore grou sel ected from sel eBted from
G _6al kyl, hal ogenR; ed Cl_6al kyl, 9—|

QO—D—?

o)

- wherein

wherein R! is selected from Ci-6alkyl-O-C(=0)-,
5  Crealkyl, Csecycloalkyl, phenyl, phenyl-C;.salkyl, Cs_sheterocyclyl, and Cs.

2

sheterocyclyl-Cisalkyl, wherein said Ci.¢alkyl, Cs¢cycloalkyl, phenyl, phenyl-C;.
salkyl, Cs.sheterocyclyl, and Cs.sheterocyclyl-Cj.salkyl are optionally substituted by
one or more groups selected from selected from Cjgalkyl, halogenated Cj_galkyl, -OH,
-NO,, -CF3, Cy.6 alkoxy, chloro, fluoro, bromo, and iodo;

10 D is a divalent group selected from optionally substituted C.¢alkylene,
optionally substituted phenylene, optionally substituted phenylene-Ci_salkyl,
optionally substituted Cs.sheteroarylene, and optionally substituted Cs.sheteroarylene-
Ci.zalkyl;

X is selected from I, Br and Cl;

O\
[t
15 RY is selected from H, and C6alkyl, or (R‘OO)ZB- is O ;
R? and R® are ethyl; and
R* and R’ are independently selected from —H, optionally substituted phenyl,
optionally substituted Cs_sheterocyclyl, optionally substituted phenyl-C;_salkyl,
optionally substituted Cs.sheterocyclyl-Ci.salkyl, optionally substituted C;.galkyl,
20  optionally substituted C;.scycloalkyl, optionally substituted Cs.¢cycloalkyl-Ci.zalkyl,
-C(=0)-N-R*R’, and -C(=0)-RS, wherein R® and R’ are independently selected from



-NO2, -CF3, G _6 al koxy, chloro, fluoro, bronp, and
iodo; 10 Dis a divalent group selected from

W@paokooEkd y substituted Cl. 6al kyl ene, opti onaPCHGB2004/002071
substituted phenyl ene, optionally substituted
phenyl ene-C1_3al kyl, optionally substituted
C3_5heteroaryl ene, and optionally substituted
C3 _5heteroaryl ene- Cl.3al kyl; X is selected froml, Br
and d; OC B+ 15 R10 is Selected fromH, and

-H}bgﬁﬁialiy lsubsntute(dﬁiﬁ@l&ﬂmohﬂly@sul?ﬁltatedi Rahebdrécye th)dphorﬂiﬁlgi

e |n e end sel d from -
Sugﬁttﬁsﬁaﬁny? Gl drpaee! 1tutef? @p elsHR Py §wélfyht ut ed
o;ﬁ%nzﬁf?%ﬁé’tﬁ@ty@ by l;alkﬂ}ﬂﬁh@ﬁ'eﬁiy' sﬁbsﬁ‘thﬁtéd ct. éé&@l@alkyl optionally
henyl - C1_3al k ptionally substituted
“9%@?@#6§V6W¥ CCZMS@IkyI optionally substituted

e

forr@ql&@stRMabavﬂjwh@(eHO) Rs, wherein R8 and are

ngl %ﬁ %%ﬁ%ﬁ%g %?lliﬁég%hl gVﬁbagégéfltuted

yI, optlonally substituted C3_5heterocyc|y|
optilonal ly substituted phenyl-Cl. 3al kyl , optionally
ubstitute C3 _Sheterocycl yl - Cl. 3a|ky| optionally

s@bst i® al |
C3. 6¢cycl oal ky| ! GQHﬁyéfﬁp’a Hci))g\ulg\gﬂ}\{ly?g{.géﬂ yl, an& % -sheteroaryl-
CBIOL whbral dad C%ﬂ&ﬂdﬁ)g&ycloﬁll@ﬁ iohbSUGR LAy, AHEC;. 5heteroalafl-

i nvention_ provides a process for preparing a compoun
10 Cigplkyk s ppiicnally sbsHedsdrvise ORBIOUESIOWSE Tt fiRey elogierirom
Ci. 6§Ik§l3 L&6 %&Qfeﬁ Q) %lﬁyld %Y e—ﬂI’Oz,ClJF@ & k&’ehko?y%h‘f&)) fluoro, bromo,
C3_6cycloal Kyl',” pheny ﬁ
M@n@mﬁB 5heteroary| Cl. 3al kyl, wherein said CI 6a|ky|

0 phenyl - C1. 3a|ky| and C3_5heteroaryl -
10 gg%g%f@kyﬁgre optional Iy substituted by one or nore

groobsEﬁelected fromselected fromCl -6al kyl ,
15 halggen ed Cl-6al kyl, -OH -NO2, -CF3, Cl.6 al koxy,
chl luoro, bronp, and iodo; D is Cl.6alkyl ene;

X i R2Bad R? are ethyl; and
R* and R® are hydrogen.

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

exemplified in Schemes 1-4.



15 R1I0 is H R2 and R3
hydr ogen. Mre parti cul
w@e@gants20 nventi on and i

are ethyl; and R4 and R5 are
arly, the conpounds of the
nternedi ates 20 used POT/GBb@4/002071

preparation thereof can be prepared according to the

synthetic routes as

MeO ( P(OWVe)3 MeO | \
Intermediate 1 boc O O
8r

exenplified in Schenes 1-4. WO
2004/ 101520 PCT/ GB2004/ 002071 20 Schene |

OO1. LDA

O

r ,Ove O'PIOW

OI\/EOHO Br, NaCH I i Br

N N N boc boc bmehémsé er nedi ate 2 Interrredi ate 3

Internediate 4 O\ CN O CN isobutyl chforoformte Br
HOB/ ~ NI \ I / Et3N, Et2NH OH N Pd(PPh3)4 boc N
boc
1. LDA
P(OMe) >
J\@ 3 MeO 0
0
0* \OMe l}l
Intermediate 1 boc
0 o 1
MeO MeO HO
Br, NaOH Br
] — Bro ____ l
Br
N N ,1\1
1 |
Boc boc boc
Intermediate 2 Intermediate 3 Intermediate 4
CN
/\N i
HO. N N
isobuty! chloroformate /‘ Br B ) O O
OH
Et,N, EL,NH —_— |
Pd(PPh;),
boc !
boc
intermediate 5 Intermediate 6
o}
O O y J
tBuOH, KOH TFA, CH,Cl, /l O
— 2 '

o~Z

oC

intermediate 7

——g

N

H

Intermediate 8



Internediate 5 Intermediate 6 OO OO I/ | NH2 ,~"~N
I\ i I NH2 tBuOH, KOH TFA, CHC2 ) ~* \ ----a 1 boc
woRookhosemedi ate 7 Intermedi ate 8 WO 2004/ 1015001/GB2004/002071
PCT/ GB2004/ 002071 21 Schene 2 0 0 0 0O ~N1 / | NH2
JQ@ NHz G CH2CH2A or RCH2X, KCO3, NDWMF IN H I X=

Br, d RJ Internediate 8 Conpound 1: R=2-pyridinyl
Compound 2: R=2-thi enyl ;Tpound 3: R=2-furanyl
Conpound 4: R=5-chl oro-2-firanyl Conpound 5:

R=5- et hyl - 2-furanyl <caemernd 6: R=3-nethyl -2-thienyl
Conpound 7: R=3-chl oro-2-thienyl Conpound 8:

R=5-chl oro- 2-thi enyl Conpound 9: R=5-methyl -2-thienyl

Compound 10: Rz6-chloro-3-pyridinyl  Conpound 11:
553- ydr oxye hI Conmpound 12: 5—\2- et hoxynet [yl
Corfpo ‘SN pyﬁ&l—%‘ l@éh(OAc)3 )N NFz
CICH,CH,C!
or RCH,X, K,CO,, -
N DMF )N
H X=Br, Cl R

Intermediate 8

Compound 1: R=2-pyridinyl
Compound 2: R=2-thienyl

Compound 3: R=2-furany!
Compound 4: R=5-chloro-2-furanyl
Compound 5: R=5-methyl-2-furanyl
Compound 6: R=3-methyl-2-thienyl
Compound 7: R=3-chloro-2-thieny!
Compound 8: R=5-chloro-2-thienyl
Compound 9: R=5-methyl-2-thienyl
Compound 10: R=6-chloro-3-pyridinyl
Compound 11: R=3-hydroxyethyl
Compound 12: R=2-methoxymethyl
Compound 13: R=3-pyridinyl
Compound 14: R=4-pyridiny!
Compound 15: R=6-methyl-2-pyridiny]
Compound 18: R=4-thiazolyl
Compound 19: R=5-thiazolyl
Compound 20: R=n-propyl



Compound 14: R=4-pyridinyl Conpound 15:

R=6- et hyl - 2- pyri di nyl Conpound 18: R=4-thi azol vyl
w@eopaosdo 19: R=5-thi azolyl Conpound 20: R=n-pCcDEBR0IN2071

2004/ 101520 PCT/ GB2004/ 002071 22 Schene 3 0 OJ ~\

~JNBr TFA, CHzClz / | /| Br DW, K2CG3 N CI Br N
boc 0 0,-,-,) OO v Internediate 5 Internediate 9 0
00O N Br HOBI NHZ | h,NH2 1. 1 NHA, MeOH OH
2. CH3l, NaH, DW Pd(PPha)a N Internediate 10

1.

Conpound 16 Schene 4Séhehe3l ,---N~NI1 J | | Br
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2 HO B a KOH, tBuOH CHreflux NN Pd(PPh3)a | Ph)
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PCT/ GB2004/ 002071 23 BI OLOd CAL EVALUATI ON The

conmpounds of the invention are found to be active

towards 6 receptors in warm bl ooded animal, e.g.,

human. Particularly the comgounds of the invention are

found to be effective 8 recCéptor ligands. In vitro
BHYSGUKCAL BVALUATEMDNSt rate these 5 surprising

actiyities ally with regard to, agoni sts potency
and ﬁFfCPE’QBS}“d;é’? (i’tféf‘?fﬁﬁ‘é‘f”? %rteécﬁuq%ﬂo PR actpgiiowsds f receptors in
whraPBlob&ahinAd S&Y., RiHAP rPaﬁ’t‘i@la@HWc% oﬁﬁ@’soéf({ﬁe 1nvent10n Jre
functional assay (low). This eature aﬁ; be rel ated
myp

foprd torbe\giffeetivgct regqp[tch ligaadsprdly virotasises,| iivie nstrate these
sufish @{1gqg%wﬁpgacat PUitdeBld loebiises bBichfiFaf afﬁca}ég Lo
dwmmzte@nnh@mpbmnsﬁlambnm@ﬁéh}n andmb thei huecin Goeabptoe furictienal

t he, sel 10a for rticu
esheuhTls T s BCEe s elefinn By BitvicuGia By FOf el ey
cc@&fﬁdabiﬁyblgflﬁg hﬁir}i@ T thegOm ?ﬁﬂi ds8dyls| Ctgcdhgpcilhg isaefimbfand S
at ich 5 i spl acenent .of a standard radi gactive
theig petpyity Fowqré SAeFeRtess fﬂ)g@ﬁsodﬁ) e*aﬁ%@to dﬁ?élng@tthwegﬁfcé@e of

ackibRy fo@ﬁ%ﬁﬂféﬂla? SRR SR Yoviak Qreﬁﬁﬁ@xﬁt R the @ﬁt@er@ké&ext ICs
neasure a simlar assay In vitro nodel ?

gepgriatly pderptmiia comrgriratian of thegempesndyy vdlientye ﬁwnhppm@t ofa

nce are grown in
S0 R O o R BB e 0 ek
contHiercingtieatidheiwnniposed DvVEhs@4BSecsplorBaXS, al®. iédsured in

Pl uroni ¢ F-68, and 600
a similar assay.

In vitro model

Cell culture

Human 2938 cells expressing cloned human «, é and p 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.

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

Membrane preparation

Cells are pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5
mM EDTA, with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in
ethanol), incubated on ice for 15 min, then homogenized with a polytron for 30 sec.
The suspension is spun at 1000g (max) for 10 min at 4°C. The supernatant is saved on
ice and the pellets resuspended and spun as before. The supernatants from both spins

are combined and spun at 46,000 g(max) for 30 min. The peliets are resuspended in
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20 g/m geneticin. Rat brains are weighed and rinsed
in ice-cold PBS (containing 2.5 nMEDTA, pH 7.4). The

whe@isnelsar e honogeni zed with a polytron for 30PGEGB2004/002071

(rat) inice-cold lysis buffer (50nmM Tris, pH 7.0,

2.5mM EDTA, wi th phenyl net hyl sul fonyl fluoride added

just prior use to O.5MMfroma 0.5M stock in

DMSG et hanol ). 25 Menmbrane,preparation Cells are

pel l eted and resuspended in lysis buffer (50 mM Tris,
copdHI'rs Byffe? (B mMVIEDTApHWA.0)anBhoin apdmheThg fisdl ppidtosiret O

e eerfad B PRL ST (26 i ThsC S MrrBonaro L) tisgos

mp o yélﬂﬁ'ﬁp}flﬂfe t36LsBCfrozeh i@ dSUSHERSHoD nd SorS@ i 78¢C HHQGe.
for 10 mn at_ 4C _The supernat ant is saved on 30

X)
Tlfecféotaw&owétrﬁws 8tesdeteamingd by derrdifies! L a5y Betioiodium
doliB&1 Séipgs nat ants from both spins are conbi ned and
spun at 46,000 g(max) for 30 min. The pellets are

Blﬁgﬁgg&g&ded in WD 2004/ 101520 PCT/ GB2004/ 002071 24
CO s buffer (50 MM Tris/d, pH 7.0) and spun

agai emg_xgt?eg ak@lﬂgw&%ﬂ%%% d oh ?c,seug)?%gﬁqg %{ﬁ Lgne

buf nM Tris sucro quots
lm(nledlaheily) passepéltymsalpyhgne%-gb@ naedie,fand didwted mtalbipding

nti |l pr.ot.ei n
b oo A MG P 5 S R B pb B GtRy Pors
stasd ayl°®laftbr ﬁlﬁdhmmhﬁ)u@h deca? m Sukerf, laﬁdéto wlelﬂHasrt@eﬂﬁ‘égﬂﬁ
s ar.e at 37 cool e n.ice, (or kept
adg%[? s&/ml gpiogpiny, Q@%%aa trYLghjpr n 8dibs n%qlwé@es ate
detiREDHEN tidsud Fradl IGRe, |1§&ﬂden1f nodeTd |A1Hfu§f§ of e ppérg dhng to
buffer (50 MM Tris, Cl2 /M BSA (

icodl 2@ mm pelypropy lengubes qogtaw&ﬁ(@rréngﬁte a@E,foﬁflﬂfé rrgdlohgand

RSl e e e A R

(NSO bivlddligpremdtqrmmeidﬁn theabsaned ardhprsseaceeofl l@erM\neuxbmeo m
f.100 |

1e§goe§t§vl’é§/ e tabersrgl%svﬁ‘rtfﬁ )ggqon%y cu%gﬁeg) J Bt 0559?"%1"1&? ?{J%lérg after

whldntljﬂb ﬂ}ertgnﬂ:ﬁl@ ate rapidiyheacappiiidpredahé wﬁﬂﬂ:ﬂ?hﬂ*mdt 12and

0 t.C ou i S centra
mifge oed yesh it FaORebatis P 72k 300 N aE G Eibryeh BB fiters

(Vﬂﬁtrﬁiﬂ]‘pfb@galdeﬂ f&rh@le@g%rlﬁ@ l%]?()]gé tRAeRGRinel ThO rdfioactivity
nal oxone respecti vel Y. Th es are vortexed and

(dpmrstrdned ondhe Hitgrs fsgneagred withiarbetaggoppler afign isedking the fiftprs
fogﬁtg%atgmf% iR it AR c%hbém\fﬁg:@-@%lfs'cinhﬁétﬁ)ql AR W%ga% L& up

in 96-place deep well plates, the filtration is over 96-place PEI-soaked unifilters,

which are washed with 3 x 1 ml wash buffer, and dried in an oven at 55°C for 2h. The
filter plates are counted in a TopCount (Packard) after adding 50 pl MS-20
scintillation fluid/well. In the case of assays performed in 96 deep well plates, the
IC50 of compounds are evaluated from 10-point displacement curves in the case of
Delta, and 5-point displacement curves in the case of Mu and Kappa. The assay is
done in 300u1 with the appropriate amount of membrane protein (2ug, 35ug, and 1ug,
in the case of Delta, Mu, and Kappa, respectively) and 50000-80000 dpm/well of the
appropriate tracer (125I-Deltorphin II, 1251-FK33824, and 125I-DPDYN for Delta,
Mu, and Kappa, respectively). The total binding and non-specific binding are

determined in absence and presence of 10uM of Naloxone.
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m /tube iced wash buffer (50 MM Tris, pH 7.0, 3 mM
MyCl2) through GF/B filters (Watman) presoaked for

wa@eookaarseo 2h i n 0. 1% pol yet hyl enei m ne. The  PCT/GB2004/002071

radi oactivity 20 (dpn) retained on the filters is
measured with a beta counter after soaking the filters
for at least 12h in mnivials containing 6-7 ni
scintillation fluid. If thgsassay is set up in
96- pl ace deep well plates, the filtration is over
FiGtiglahdssakEl - soaked unifilters, which are washed with
3 x 1 mM wash buffer, and dried in an oven at 55C for
2h. THeeagoisd atc&mt}péf‘c‘th@&lﬂj‘oﬁinMG Iﬂie@dlrédlb}adéfém{ﬁﬂﬁgi the degree

P f ddi ||
tOM‘ﬁ%?aé%mgo‘{n -5 f@?@t%rafgeﬂpg% ag&%ﬂévsthﬁ g&nfsi%l:gﬁté'&@%g é@p@éeélbs
toWléh b ?écgﬁtorstatbecoubgé O1Pfhe CATPAHAAS 2258 (ﬁ“ﬁ'!(]@s%tl? gorﬁlglﬁgﬁ

-p0|nt Sp acenent curves in the case of
Wﬁlh@smymomdswmé pleandeanes fromUikie 2985 ccllse:xp@sseng)me Mspnadn d

aeru %OIJ Fb%n@%%yﬁj(ﬁ% gl’l ggm%égizrgto régousg BI‘ %gé)gg{s sBmtuﬁtte

GTRYE Obindak ﬁlﬂtheé\ilinetﬂlﬁrdndéa Aha ECsLeast,] \X&ﬂiey bf édifipounds are
50000- 8000g pm well of the 30 appr opriate tracer
defermined mpqm despripsRone curves Rightshifts of thegse zsponspepke bythe

delie Iaﬁtﬁgonlé‘t/lﬁaltt%{lﬁi:lel’%@@ Eé%forfn%é REGritY BlaY dgonikb&etival & med1ated

bi ndi hg and non-specific binding are det er ni ned
thegygla ﬁ%léa raerptqss. Foe isarcd reeepiproinglipnabassee's, Bigo (low) i ls

méd0Ra bR 4R é@‘%@%@so@%@?&heﬁ GRRACHLR £%;

e agoni st activit ounds 1 8rmeasur e
levids mrqwmpan@ntmél ttie&grusal mtdetemlmmﬁg EGg (ighyp Aihe d,ax values

t he b of P .
S 5EB1 ShaERTRAEN RSN AAIERLL IS0l BRERE 2L yEeth o
aGﬁﬂ)ohh@ﬂiaﬂl@V&%SW,efﬁEIE}[tjh]aﬁSﬁOSS combined 5 with test
conmpounds and nenbranes from HEK-293 S cells

Prexqduasiht RgblalieGTP oned hunman opi oid receptors or from
honobgeni sed rat or nouse brain. Agonists stinulate

GTP[R4k Blnin REMBEaAg droithaies et 8843 tinlfiehfstBPa a9 Gauge
Emax val ues of conpounds are deternined from

blggwad neediosngddilutedie re IRyHtbingding ¢58 ¥l Hapes, 36 seM NaOH,
RSEORNES, PUSY PN, SV IR DIRTCRP el TR e

BSredli 120pNI GDD ﬁnbﬂrls a@deddmmlaanee dﬂpﬂxcmssThd:EES(rmﬁﬁimﬁ of

rece or fu naI ssa S red
colRRRtE: PSP LERTEY Siseemons <t 4edy o the
apPropriesSabuad of infsndranel fRyein qzon%welmallemm 30000 BeE S
GEPé‘tg in determ ng&lECBO hi The Emax val ues were

erner el (0-h1 rl 4o khe baSﬁ’r?éldwacﬁa%lrsamlamj@m@ng are
def?gl?ﬁlgd ik cnce'&h@? Eentc%%?% éRP g@lb§80. AHe %5%9 5@1‘%‘0&1{%%11'1@‘18

ter e |cacy
293s cells stably expressing cloned Delta receptors is done in a slightly different

buffer (50mM Hepes, 20mM NaOH, 200mM NaCl, 1 mM EDTA, 5mM MgCl,, pH
7.4, Add fresh: 0.5% BSA, no DTT) and with a 3uM final conc. of GDP.

Data analysis

The specific binding (SB) was calculated as TB-NS, and the SB in the
presence of various test compounds was expressed as percentage of control SB.
Values of ICsq and Hill coefficient (ny) for ligands in displacing specifically bound

radioligand were calculated from logit plots or curve fitting programs such as Ligand,
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mM Hepes, 20 nM NaCH, 100 mM NaCl, 1 nM EDTA, 5 mM
Myd 2, pH 7.4, Add fresh: 1 mM DTT, 0.1 % BSA). 120M
GDP final is added nenbranes dilutions. The EC50 and
Emax of 20 conpounds are e&gl uat ed from 10- poi nt
dose-response curves done inh 300l with the
GraphiffadPrisau BigaliPlodtor WecdprsrbitaNalugs of 1) werb 288died libmedé
100 OO-%F,?OOOO_ dpm of GTPy35S per wel | éo. 11 -0. 14nl\1@.
ChepePhisslf cattionrdyparat S Et¥intaluee &8 G riang naisre reported for
liggdsaedmdac 1eastam@a§Ea MbapEgsgnce of 3 gM SNC-80. The
assay perforned on K 293s cells stably expressing
cl oAdesmel pging teabe v des¢ribed gsrays. thed Csd toghtdsjuahaf fer ent

BRI gl R EFS RS o et TRVl (Rl

of 3@ nMl 1344 18W] The&Cscnd &6Ef toGBRs hDaha S aceps @ tHke

coBBE T e Ll e et SR Bl VR Mol as e
reEEN@BS Erhed € sEWERI haEeh @hnd0 FdcEfbrs 38 thef cHlpb@sdsef
I C50 and Hill coefficient (nH) for |igands in

gepgrally BhegngerediZtt e aMr y 000N angd %l BYli4Sd nivk respectively.
calculated fromlogit plots or curve fitting prograns
such as Ligand, WD 2004/ 101520 PCT/ GB2004/ 002071 26

REE/INERG A8 BiBerimledy@Pl Ot , or ReceptorFit. Values of
K were calculated fromthe Cheng-Prussoff equation.

val ues of |C5 X afnd NH were_reported

Me S. E. 0, K
f o?rI]{amoggﬁgqui wdugdrs fetemined pyperipmaias dredtindins aeps on
oot Rhanearad v og mSuBRg S BRbudis gl fom b

o R0k M B8 S S LR R e
S e Sl
proteih; 9Buss of K%ﬁfg}w@ é&h %div-{%\.gﬂ LR Bnleqiard t!ﬂﬂé@ﬁoﬁeand

receptors for these conpounds I's generally int

nohRM@Lfitsf S?&ﬂ&an%o QBYva Mvanek: @kd@ﬂgﬂ& 88 ifdidual
respectively. 10 Receptor Saturation perinments
ceuiNG £q YarriSikgnedslues are determined by performing the

bi ndi ng assays on . ) .
Determination Of Méchano-Allodynia Using Von Frey Testing

Testing is performed between 08:00 and 16:00h using the method described
by Chaplan et al. (1994). Rats are placed in Plexiglas cages on top of a wire mesh
bottom which allows access to the paw, and are left to habituate for 10-15 min. The
area tested is the mid-plantar left hind paw, avoiding the less sensitive foot pads. The
paw is touched with a series of 8§ Von Frey hairs with logarithmically incremental
stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Ill,
USA). The von Frey hair is applied from underneath the mesh floor perpendicular to
the plantar surface with sufficient force to cause a slight buckling against the paw, and
held for approximately 6-8 seconds. A positive response is noted if the paw is sharply

withdrawn. Flinching immediately upon removal of the hair is also considered a
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cell nmenbranes with the appropriate radioligands at
concentrations ranging from0.2 to 5 tines the
wesdoutensed K3 (up to 10 tinmes if anounts of rapPkDGBY@AMGI2071
required are 15 feasible). The specific radioligand
bi nding i s expressed as pnol e/ ng nenbrane protein.
Val ues of K8 and Bm fromi ndividual experinments are
obtai ned from nonlinear f|2t7s of specifically bound
(B) vs. nMfree (F) radioligand from i ndividual
poaﬁ@é) tedpdige.t Ambulien & dosid®e@in arbigesuRirepbhRNadd in such
Qano Al | od nia Using Von Frey Testing 20 Testing is
cases gyt %’tﬁusd%f ¥rd-08: 00 and 16: 00h using the nethod
descrlbed by Chaplan et al. (1994). Rats are placed
L as cages on top of a wire mesh bottom which
all ows access to the paw, and are left _to habituate

f or Theannaly e tepied onaaeétapqr@%é‘ay il fonthe Fhri\dugstegiarayp. The
sdwmth&}m tmmolalié%@@rmea USing B8R g%%%' hiM&d &Oﬁfxo Qf”%@

pam1|s t ouch W t a serie Von rey
Tqmlmgwls Isatfed with rqhec%M g haln,on theemitldle of hesseridst (feiomili(2@e dwvays

5.1
el ey e oy S S o R o
pafv withduaveld respaitde td the initishy Sdle@txd hary parigedtiatulisds t he
W th suff ent force to ¢

Ian ar .surfac ause a
e n BARFRTG PAY AT RO ahdh Bk WEHGT SHBYGE Frosn.
Okl ﬂifbslﬁ@ld&ialbuﬁrh%n ¢ @lﬁ@ﬂx%tho&\rda@ﬁést 6 28pdTREPIANRLinirSediate

noted if paw. i s arp wi t hdrawn. Flinching

V1¢1ﬂ%@ﬁ the é(p @ tlgﬁgwlc} @%wntlgg of th@seﬁdp'fpopges desgigs when the first
cha®R3h A&h &k BcdlR, %%Oﬂ{ejtﬂ%&%gi EGH: %%4/19 Q%QZ Wheré

pOSItIVG response Anmbul ation 1s consi dered an

thl@ﬁlmlwgh sutsids therreege fistimul, ek of tabk@orma sersitivtylisr i s

o ERRA I65H - CFOARETL T 0 1B i 5550
anB (ﬁ%galwt hedpansed is tdﬁhu%dfthlsdlgi tBe ctem/en‘tmnnﬁd= mtswnlgdr‘ahel 0=

J t 0 art
wifRr TS0 SN el s il e e eE i

St bi \AB XS + REdYeed ecutive way,

vvhle?gé)r g‘é‘%gﬁgl ng ofrmdeséengl nlgn ?ncsﬂz absence 01)‘/ a

wmwww tyhide afek [dseSROPRS hiid uscdloginiti)ak FitaligdraatiRYfrom
a stronger stinulus is presented; in the event

Clﬁplapswlvﬁlﬁﬁﬂa he patigen ofpepitiviinegptiv Tesronees: andl TTEsan.
dﬁgeﬁa@tbe{@ n bALES Elgggwlﬁsﬁ %I#eao{l BQ%JPV this nethod

requires respo l'ate vicinity of the
SO%Vdnrre@hmtaiholam sreconverted ¢ pﬁ‘cd}hebﬁaﬁlnuﬁﬂﬂﬂﬁlske&ffect (%
onse, occ

he first _ch n rs,
FE B (rPleniet s 1o SR Bl vyine eReBET il vompatt
% MPE:
% MPE = Drug treated threshold (g) - allodynia threshold (g) X 100

Control threshold (g) - allodynia threshold (g)

Administration Of Test Substance

Rats are injected (subcutaneously, intraperitoneally, intravenously or orally)
with a test substance prior to von Frey testing, the time between administration of test
compound and the von Frey test varies depending upon the nature of the test

compound.
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thresholds fall outside the range of stinmuli, val ues
of 15.14 (normal sensitivity) or 0.41 (maximlly

w@bdogdyrsec) are respectively assigned. The resedT/GB004/002071

pattern of positive 15 and negative responses is

tabul ated using the convention, X = no withdrawal; 0 =

wi t hdrawal , and the 50% wi t hdrawal threshold is

interpolated using the forgyla: 50%g threshold =

10( Xf +k6) / 10,000 where Xf = value of the last von
WhHiteye D&t r used (log units); k = tabular value (from

Chaplan et al. (1994)) for the pattern of positive /

neg aidetfleacﬁ@&ﬂll)ﬂﬁ@abdamﬂlaﬁcomﬁ&ﬁhs W%Qn dihirenasge
. between trnulr Iog nits) =.0.224. Von Frey

intrapegtgned] gn gyee. Lerears élaewee;teﬁé rlefvérrhodbsrn privpicelpaitern. Wh

anQ%@s% By s @rE 586 Iniddfed, MiENescAG&PRMS Igknt & 16R @féhﬁéht@tobé’érved
foll owm ng equation is used to conpute

an%ﬂm:chgsqbwgl qsra@ateeaaltg@pésm@te( g) - allodynia

tarlr ;%dggﬁ+ﬂget§:% 3&;1#9;8 \V%é')ll% % r%Q is ctso 518?113% hgl&vmfm tl%e following

elcBodnsd e presdritttbe arimal s peiCinebvesualng thedmearbatlyis slightly

t [ [ ith
depBitedRh bRRESrssosp O ERS i reyaledf iy 2sshn sShpiiutts of
thé)preme hvadinesibhatateddigificdne Bhibitia@niTouitHing RebpbiRs Wit

t vari es dependi ng upon the nature of the test

Fre
0@6‘0&16&19@&&80 wpp)/804/ 101520 PCT/ GB2004/ 002071 28

OVt RYrdphrafiegt i ¢ acid will bring abdom nal
contracti ons when admnistered intraperitoneally in

Aqgetie acid theQH):\R) pLioidyectisdeidds addefl fo b3l af distiliediveasgr in
R A
sotultien dkrthen 1wided (tordx pandarepiyt feninj eatlorg ood candi dat e.

Pl Endl R BrEipdl pran et 0o Bp S8 S Sr*?riﬂe

veliitig®bortig R®ttandardprocstands;, the | ower back is slightly
depressed the plantar aspect of both paws is
(llbﬁ%é?%lﬁ‘fi’é“m‘itﬁm?’f‘rl s assay, compounds of the pr esent

| nVemnkicaRpdeRRasLY Rle8miidiel bfaﬂpt lntr%&l@dﬂehl(p}n(l %8(3

within responses after 10 oral dosing
subgitariegusly (ic)) csintiaveemslydi-epaat 40 mtks (cons1dermg the average

mice body weight) 20, 30 or 40 minutes (according to the class of compound and its

characteristics) prior to testing. When the compound is delivered centrally:
Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5 uL is administered.

The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg
(considering the average mice body weight) immediately prior to testing.
(iii) Testing

The animal (mouse) is observed for a period of 20 minutes and the number of
occasions (Writhing reflex) noted and compiled at the end of the experiment. Mice are
kept in individual “shoe box” cages with contact bedding. A total of 4 mice are
usually observed at the same time: one control and three doses of drug.

For the anxiety and anxiety-like indications, efficacy has been established in

the geller-seifter conflict test in the rat.
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Acetic acid (AcOH): 120 gL of Acetic Acid is added to
19.88 nl of distilled water in order to obtain a

wo povationsed une of 20 Ml with a final concentr at PONGB2004/002071

0.6% AcOH. The solution is then m xed (vortex) and
ready for injection. 15 Conpound (drug): Each conpound
is prepared and dissolved in the nost suitable

vehi cl e according to standzgd procedures. (ii)

Sol utions adm ni strati on The conpound (drug) is

admFort gleduediond] hdtiointestibi dierdet @aRatidry efficad: dan,be

e EhIRg? frbnaraborniian Cairho 3V B0 i Kabuin bliptar )
Pheflolo3( - Oastfinigdiinbl 8L itRPROJiSIbEE 289(2Y:0809./18520021Feb, in the

conpound and its characteristics) pfior to testing.
rabphen t he conpound is del | vered centrally:

IntraventrlcularlgwsN or intrathecally (i.t.) a
ARRBITIPNAJS I VIVOST i PcRQ QdOLSThe AcOH i s

adm ni stered intraperitoneally (i.p.) in tw sites at

Subfcllaht Bousifonsi dering the average m ce body wei ght)
Imrediately prior to testing. 25 (iii) Testing The

am s véﬂBE%E%agiﬁDQ@ﬁ? M EL 7500 Vg‘)l e?@ Bbl%gd %ré%smf@qﬁ &S

and the nu occasi ons not ed
terapﬂiatomhtreldbchbomI@2°€né|0-<’n'0%tﬂmm1¢xopémhrnght/darklj Eapaiments

in,i.ndiv shoe box". c th
arg GG O adhe ey phare ot e pls” AERF heve ST Pt
libith® apd Ak dabiBced MMMediatdty diter ad atquiggorloses of drug. 30
For the anxiety and anxiety-like indications, efficacy
Sahipge been established in the geller-seifter conflict
test in the rat. WD 2004/101520 PCT/ GB2004/ 002071 29

For Go'ﬁﬁ)oﬁh@@ﬂu J:n@aﬁdhﬁ&ls BERPS bftsdhf @o GO receive any
i ndi cat] on, i cacy can be established in the assay

tregigacat paskethesy tl@b%r? Fﬁ%ﬁsd with &t col lipnelyspeshatideLBDu Fagthe of
LSS ARt R BAE bt VR REVBER G
theyl WCTEE&TatWPRUfmSthr%pm%e wirgtedovigh the divgiand its

veﬂ% 3 ??ec?rgcgseet vagp %{melﬁt ire(c%Zc?uc?e‘ﬁoﬁx? f\flg db gr%ﬁgs( (}fg'és all

erature con
of&@ucm%diwwmdmsltreaiﬁem The hiu(/cdgnrol@, recEdvpend commiosind &dreg) or

. ' S
veﬁg{;eﬁ?g‘gt& gu ron t%?r% ét!alat%d w1l% aﬁl%leovtlltﬁ (I;]I'eWI%'}/O%![ grug.A[I.L Lerg% Iare:
performed to determine anxiolytic or sedative effects of drugs which can contribute to

a reduction in USV.

Administration of LPS

Rats are allowed to habituate in the experimental laboratory for 15-20 min
prior to treatment. Inflammation is induced by administration of LPS (endotoxin of
gram-negative E. coli bacteria serotype 0111:B4, Sigma). LPS (2.4pug) is injected
intracerebro-ventricularly (i.c.v.), in a volume of 10pl, using standard stereotaxic
surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed
rostrally and a longitudinal incision of about 1cm is made to expose the skull surface.
The puncture site is determined by the coordinates: 0.8 mm posterior to the bregma,
1.5 mm lateral (left) to the lambda (sagittal suture), and 5 mm below the surface of the

skull (vertical) in the lateral ventricle. LPS is injected via a sterile stainless steel
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10 libitumand are sacrificed inmediately after data
acqui sition. Sanple Conpound (Drug) testing includes
w@emapeslsed rats that do not receive any treat PERGBad/002071

others that are treated with E. coli

| i popol ysacchari de(LPS). For the LPS-treated

experinment, four groups are injected with LPS, one of

the four groups is 15 then yehicle-treated whi | st the
other three groups are injected with the drug and its

ne¥@H {26 3/890$S@1Qﬁ%n%%ta&fed QP €00- HEHﬁrﬁﬂt%h %djyct ed
|1 C recei ve

i nvol vin ive rou S rats; al
pofygthyfege ﬂ%@m cm)auf\/é R érapp@r@aeélpr@@ nerteseiio(7d
G)id {)l‘d d Rler aﬁ@%b&%@ to thP'86- @H@&lefbg léfhc%@%mé tPGEatd IEAEGRd
vehicle wth or wthou
5nm@dﬂﬁhned to determ ne anX|ont|c or sedatlve effects

Oh BN Dy SO RS SRy RS ek
10hsab kil eva ffusiontdf heccoppbinite tHea |1s lealo0ed The yncﬁsixlin 11 Dlo2€Y, amd
or to treatnent. Infl n is_induced
e e GO e Rl 1 B O A RWGAE P ol pEor
to &@lihg. bacteri a serotype 0111: B4, Sigma). LPS (2.4g) is
|nJected 25 intracerebro- ventrlcularly (i.c.v.), in a

ExyefitdeRalGbtub fS¥lair-pStt Bsmeib@dar d stereotaxi ¢ surgi cal
techni ques under 1soflurane anaesthesia. The skin

bet waeftf RehaBRliA tﬁesexﬁébﬁﬁ@@al 146863 b YovARE LS injection and
| ongi tudi nal incision of about 1 Cmis nmade to expose

coppaunsi(diug) sdpinistration. Wethmmé pfjtegting albrafsqarejeemaved fied by
platr%QﬁoﬁtQiﬁé ﬂieﬁ%q%a?ﬁ a‘PQ%ﬁn% éBJoFglg[ ik %h e%% da é))r;}to@

at eral [ 'anmbda
and pic&l inna dbelr bk (e 9S<Lﬂr8fca1)@v}mcfh it ﬁenijﬂhcs& ui 4 sc(umé{attemlaiu)g
in the lateral ventricle. LPS. is |%%?cted Vi a

vegtilated cubigle megpuing 62 w3 () 460U L BRI VE, Div. Tech-Serv
In&CTHhERRRY Qpa%Q%l;ffs ﬁ@od}ﬁ%ﬁ la§ oL ﬁ)z’%{e&)f 0052 én mdn%ﬁed

attached to 'ton syringe g | ene
bytasysterg (APEHG, SaoDidgo élmurneAtsat cambbto@ gple\rerm@e f$ ofom ef

oy BREENP D it B R S B PR RISV 4

meBmmmdeﬁJI(tpufﬁ: aEeadidrmmstegedt bteuntnh y@atisaion gfartk RGyich éver comes
s i.n ace n addi ti onal 10 s to
firgh flaweraf i o BnGeRs ec eoftie:

then is renoved. The
h- rat is returned to its
N8est for a m ni mum of

3 Sh, pri or o testin
Iq"he vocahsat%ons are recorged for 10 minutes using microphones (G.R.A.S.

sound and vibrations, Vedbaek, Denmark) placed inside each cubicle and controlled
by LMS (LMS CADA-X 3.5B, Data Acquisition Monitor, Troy, Michigan) software.
The frequencies between 0 and 32000Hz are recorded, saved and analysed by the
same software (LMS CADA-X 3.5B, Time Data Processing Monitor and UPA (User

Programming and Analysis)).

Compounds (Drugs)

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

returned to their original cages until time of testing.
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Experimental setup for air-puff stinulation 10 The

rats remains in the experinental |aboratory follow ng
waRB4itmisect i on and conpound (drug) adm ni straPCTDGB20A/002071

the tine of testing all rats are renoved and pl aced

outside the | aboratory. One rat at a tine is brought

into the testing |aboratory and placed in a clear box

(9 x 9 x 18 cm which is t?gn placed in a

sound-attenuating ventilated cubicle neasuring 62(w)
AneBR{sd) x46(h) cm (BRS/LVE, Div. Tech-Serv 15 Inc). The

elivery of air-puffs, through an air output nozzle of

0 37'hé McoldingCio Pdrftﬁl-dugﬂ a sB¥esdf SMBHRAN dnbiFoStiérBnaSaR to filter
ego_Intrunents) gable of dellverlng%ffs of air

(b@fveeﬁ?r%%‘tk}@bﬁl&i ﬁO@ﬁlce tethe pargmetersi of dyferesit dsidepaith a

exgtregsg& D&Y nflhn 3 fs{%ﬁ& clq ﬁg lﬁ%ncgﬁ%@&d%fsl %Q“ RYeS
mn| stere ocal I'sat1on star whi ch

coerpmuson betsen haivsbnd ]]'m,xtrf:atecsltatsaamd pefvwaynaNRy A follostdby

r.ecor di n 20. Exper tup r and asound
Difae? G o Reprine e R es, Abfidets
befwe@Htg%pyﬁlcessmersd QphABAS withaRaifintim pSAMRGT a0d5,

I brations, Vedbaek, Dennmark) placed inside each
Ewammtéaram@eef@mammn@m offyvoltes( LMS CADA- X 3.5B, Data
Acqw SI t| on l\/bnl tor Tr oy M Chl gan) softvvare The

b eal ipeaialg heblisperegves plagtar igetd, saved
and anal ysed by the 25 sane softvvare (LMS CADA- X 3. 5B,

AR FIFCACESS AN tor and UPA (User
_Pfl_o‘grLamll ng an a yS| S)). Conmpounds (Drugs) All

Cowg@mﬁﬁlc& ﬁ&é%d@!vﬁnt%bﬁ%l Sié;ﬁ\f& cwmgm Wﬁ’%@ﬁh P

tulpperpeir @37 Br.uyY CE QAT Til)stmglml.dreat lahq:d”rdhsd &S lﬁtparafﬁn
rned.to th inal ca n
o-{uf g piadBialr 0Ok S Rrerrenant bos BTN ARy &
381’91,56&1%@r\@gﬁgblelslrxslumo‘sd),r(mmghscautmo ireNa i st ati st i cal
and_Fourier ana ss o.filter tvvee )
to dipeiignagre g.ﬂﬁf’@f &%Syamg? %ftgraégﬁp 8126 69?@"1
RAXRE BERIA 238 ptdasd mambgﬁm arﬁéﬁﬁés&twmsoﬁu@ﬁa fWiganke
is assessed using T-test for conpari son between

depiego\eéfoefrig raadcd; the satdgiremeyed alﬁ*rﬁla“@ﬁ Enantrah desuRitho(stesiab d
po ¥1018W${@hthu eﬂ;}ﬁg\l gpe{)&ﬁedgf R hAR 1%%%&&9%%&%%20&”

ectiV erence between groups 1S
veotor] shwbet;, betwsemyfriofad afi fingdr#12 andi hinruderghanghehethe middle of

the 1%\9 (lsrr'letatarsal area). Finally, a volume of 100ul FCA, or 100ul of carrageenan

solution, is slowly injected into the paw, and a small pressure is applied for 3-4
seconds after removal of needles.

If the animals are waking up during the procedure, they are then return in the
inhalation chamber until desired effect is reached.

After the intraplantar injection, the animals are allowed to wake up under observation
in their cage.

For FCA treatment, rats are allowed 48 hours for the development of the
inflammatory process. For carrageenan treatment, rats are allowed 3 hours for the
development of the inflammatory process.On the 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.
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Experinments are repeated a m ni num of two tines.
Determ nation of thermal hyperal gesia using the

wolaoognesees pl antar test 10 Admi nistration of PEIZEBRI04/002071

carrageenan Freund's Conpl ete Adjuvant (FCA): SIGVA
cat.# F 5881, Mycabacterium tuberculosis (H37Ra, ATCC
25177), Img/m, heat killed, dried, 0.85 m paraffin,
0.15 M manni de monool eat e, Or carrageenan Lanbda type
IV(Cg): SIGWA cat.# C 3 85% (CGel atin, vegetable;

Test $igh noss), (1. 0% solution) in Nad. 15 I nj ections
are . done w.th syringe with a steri]e needle
si z élq*zéie%/sgmulus EAPD 1%4*@ ha et diedlapas suidagenindisavasa the

paﬁ@ IThe RAESite RSk Be M doRtabS0ith Hhe 308, VM\!}% iR or @&%g fnedémeen,

effect is reached, the rat is renoved and pl aced on

in peder foamainiein the perecct heag irpnsfer pienertics Gioyn thyglass iefthe simd
Paw 3 pes BEFAR L s%?gii&}?watge gﬁﬂ%g e)% &Form the glass

subcut aneous, ventr aFt aspect
suffpgege maintaineie 38°(3by mn mteuimi feteldbaqkemhamkm lﬁnddheatlmfthO

t he Fi na a vol unpe .of ,100l
elger RGP G PIE T B8 ano B i & iy
unid@jneth &ﬂallom tthe libler tp By\positished usdarite ar ep@ur Whiess tiRARpKt Bd
f,or?fﬁ,- 4 . %c, after r vaI of negl_gla If the
actjptorh shingsdh ﬁbapﬁﬁu'& @m% tiamgiep dbg Greerimenisy aghvates
thd hgﬁ drltabforhatiB sdnléts nbrh AR l?éh't BIF vHRA MRGTaw i tdrhowl@Sd ERber
ect is reached. 25 After the intrapl antar

of 2Rj48 @@qoaﬁs enspres tat prafissuafamagevgllegeur shoid theups faiher

r . ., ot
reBRPHN Bl She giPrtmiitdr pifS A (o O LERERLAP R int. W
Wiillrrédoadrtmmorayaoya pbites that the dightais aetgee:dan treatnent, rats
are | owed 3 haur or t nent.
0 Find BHEE pitallttife hilrohd Snel ik ieBPTaRhveib TBE shoulg ke
mzamempﬂ ax:~e9c7 Sﬂlj)therﬂulxhﬁn bamo(ified bh@djustr@oBs planthhésvic! But
t uat e %g)the roomfor at |east 30

0 ha
m‘u‘ﬁt H%‘ieég W%@‘Bi‘?ﬁ‘@@é feppreessiilk/ 002071 32 Test

Tidel@®@ufdee heat stinmulus is applied to the center of the
plantar surface, in between the pads. The test site
nustThs expasimesheasde pmfpqur@teng@g lggigths of mgrphewipg the

indRE6S of BHES"?HQE(QP H érglggglg Fsrméagu pﬁngl Sﬂsz)s{ P@%ﬁ%@&gﬁ:}q 3}3

eat tran pro Brtices om t
pofh@rppeentmmjeap@ar at us consi st's of a box with a gl ass
top/platform the gl ass
Test Procedure

Naive rats: For the procedure of establishing a Dose Response Curve, one group of 7
rats is used as a control group; they are anesthetised with the remaining 28 rats, but
are not given any injection. Testing of the naive group may be done either prior to
beginning or immediately following the experiment, with the minimum stress
possible, the rats are placed in individual Plexiglas boxes (14 x 21 x 9cm) on top of
the plantar device; they are allowed to habituate for a period of 30 minutes. When the
animals are ready to test, the light is placed directly under the test-site and activated,
and the latency to withdrawal is recorded. After a period of 5-8 minutes, to allow skin
temperature to return to normal, a second reading is taken, and the rats are then

removed and replaced in their cage.
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surface is maintained at 30C by an internal feedback

mechani sm Underneath this glass platformis a light
whedob/1emsent ed on a noveable arm a mirror i s pPE682004/002071

underneath to allow the Iight to be positioned under

the rat's paw. Wen the light is activated it shines

t hrough an aperture of N2mm di aneter. The experi nenter

activates 10 the light, angl automati c sensors turn the

light off when the pawis rem)ved a cut-off of 20.48
Baséline Ndidues N TUE eSndidlag 29aitd (dBede 1ﬂt@mageuw) {Hat JR3/6 Been

. shoul d e rat fail to renove his
sz%ffﬁ théE:t‘\e r RRglpessnep) 4 pRogst ip l?ﬂ@dpﬁa%esaqn the paghing,gnd
allé\fvé_d ﬁq{abxtﬂ\dté for@ %Qﬁlﬂest hﬁe@ﬂ?@tﬁ&ﬁer%ﬁoﬁl& V@rﬂ%tﬂ% detgha% of

is activated | ux ne measures the flux/cn?

mﬁm@nattqme)f [thegretw ans! ohectkl fondiseplorgtivns Thi beat gtinpalus isplaced
unH%' ﬂ% \%E&%g %ﬁ tﬁﬁngtegéf to Bxl;lﬁdeM bsﬁft@&)r@e% chfeBJj;ﬁst&}X taken,

usting t evi ce neve
as ahamghds the cmhparmvnidf thessfbasahine xplees wigh thosélofitbe vy @mals .

h Xper i t .can .be. erfor d after varying | engths
th%fase[?l?q esf\gfln%fg hﬁ%er?lﬁ%ﬂ ﬂ?&eﬁ%'{qeon of inflammation.

Smh g2 gdsg@I @ndehypRralpediett osfabéshiad, ﬂﬂéﬁa}tﬁﬁé\gjmsﬂghﬂﬁﬂhe or
oSt - carrageenan  injectio est Procedure

coRgpyned fg%tgrestmﬁad@ Frmpuad Edrerarest ar’éié%l%falvrs%mtﬁan@stcﬁs%ble

veﬁi%ferae&ﬁem% M@ndaﬁf‘ﬁrogerdgfé@ Fhe Zd1nﬁ1?sh§tld)r§roﬁ§e8’os@s9 v8iume,
cont r ol are anesthetised wt

u
angd Emgioh tqsgn%tgqramgctwmﬁ spegifie f@fdbatgpmeﬁurair(yr ¢lh§8@é tion.

SR, Sk S N BHOUP o 1 S0 I 0 1

Lvwbrt d. ﬁﬂjectiwhs] iratsj emesplace@snd Ploseillvd babituhte onaliesplantar pbared

i h gt iRl ot o R Ra bttt S HheRPr e
foll &ing tHeahjeobnDfats¥le Platud sk inAhein ofifi@al capé With Shear ge
reaoll%/ to test, pl.aced di rﬁc,t Ilt)l(gj,gﬁder t he

IS
maiess Rags 41e 2lipS %P@?aic?fglﬂlg'&e“ Oféﬁ%altcﬁ%ﬁs ety cage mates

to Wlﬁlh@ieatﬂ@htréﬁ of @%@{agﬁs@mgqj dolfal frRBIré Rethifa 2o &kt es
to allow skin enperature to return to nornal,

30mii boted) rate wupﬂﬁged gnet takehntaaﬁui glloaved 3P anipytes tiorh@hlttraéqm\ﬂe@

R BB O P R R R g e ke

Cri@ia fat Seftotigvi ded into 4 groups) that have been

e R R TR

noh@idk bt dces B@Weaaahmldwbﬁﬁe pai Bncthp @ldssirfaet ofSthe tHachine. An

verify the degree_of
animal shoulé not be tgsted if

~ The animal is in locomotion, including sniffing, grooming and exploring.

~ The animal is sleeping.

- The animal is showing obvious signs of stress (tonic immobility, vocalizations, ears
flat), unless these are the possible result of a compound side effect and cannot be
avoided.

- The animal is positioned in such a way that the paw is not in direct contact with the
glass (paw resting on top of tail);

~ The animal’s paw is displaying blue coloring as a result of a bad injection. In this

case, the animal is rejected from the experiment completely (at the beginning).
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i nfl ammati on of the paw and check for discoloration.
The heat stimulus is placed 5 under the test site, and

W b@shesemcy to withdrawal is recorded; two reedi/682004/002071

are taken, as above. It is the conparison of these
baseline values wth those of the naive animals that
est abl i shes whet her hyperal gesia is present. Post-drug
testing: Once hyperal gesiasys established, the rats
are injected with the conpound of interest. Each
conp¥herdurire g fepanedrant, e asialay Bdemovdd)the st surface is

suitabl e 0 vehlcl accor to stan rd pr.ocedur es.
wibtibclgang dep i 5&1&6@1%%@@1;@ “L&‘Hgl 15 Slgeping: Ohe of
emMﬂmGnlaﬁm%bilmy Ql?ééx@&uh&qt&ﬂﬁ@ denfly hiffve taox 0P HRQY dir

(or class of conpounds). Wen testing conpounds at

hapg irgfyoRtiof Lheé@X;S@ehmf pherttpenattegtionpl hehavisur. Cloge olgervation
ofSh€anih %aﬂeﬁp sheﬁfd%e QBﬁqueﬂ?fﬁgu@ﬁqmle kQyed to

habituate on t antar apparatu I'l'e the drug

R@gggyces its effect When testing conpounds at 60
utes or nmore 15 following the injection, rats are

pl ac [
et e}gt.qmgat X dél?xgé gfe' ngéﬁdrl%ft,pg he %Q?eqm}ﬁ%{té? id Po% cErtaqg‘ﬁ]%t the
pavagitisdravilrespoaierwasmoga reaponsag:ethaheae stimtios rﬂmamnnalena}hl&
re-e i shi S tructur wi.thin a
re ety AP TR S Ay B et of Suipd SRt S Bhe
urflatifld & deferdting Whlletie SGniug Lstb%i:hgta@pl”@bl tuate to the
pl antar machine. Testing is perfornmed as descri bed
Acapible rdspbndesadi ngs are taken 20 Criteria for
Testing: The animal nust be cal mand quiet, yet alert,

ang o tHelTollAGing @Fd RGOS tespSMes tWtﬁehwaﬂﬂm@lﬂhd"e or feces
betmeen the skin of the paw and the g)ass surface of

ithdravead movemeny et theranent ds glast(lish feJloved by pgwilickingirhe
@@ér@i%odeﬁqehf‘ot*tH&Q&Héi(b&Hraldt&Qﬂ ﬂ’hd‘ﬂh@ guﬁmafefi 6321 ) 9" oom | N9
and explorin he animal is slee
- Engp mlmm\sngw%\fhemjasebw ous signs of stress (t oni c
i Simeh Lak)
th%?rlﬁé afx%r S(gl cgqqgﬁév@aatsrﬂz%[]ggthg ﬁ’lg%megi ng i3 te %kfg (éll(’:l:?he a%q]%fss
nnot be avoi ded. - The anlnal IS p05|t|oned in such
A%ﬂ§%§ that the pawis not in direct contact wwth the
30 glr}msiata(apawpmséd a3gheomMednaPSIOM. tSaatlsjical sighlfeamdeiinmséssed

aw.i s Ia Jn bl ue colorln as a result of
quifng%tetSf AT betwgepgaiverand i mféwafssanﬁéjne&%?\}%%
folib\ge ﬁﬂlﬂéﬁ"ht m@l%]é'c@&?&r}’soﬁ st PSRRI R ARDFeci¥aness. A

2004/ 101520 PCT/ GB2004/ 002071 34
difference between groups is considered significant with a minimum p value of <0.05.

EXAMPLES

The invention will further be described in more detail by the following
Examples which 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: methyl 4-[(dimethoxyphosphoryl)methyl]benzoate
A mixture of 4-(bromomethyl)benzoic acid, methyl ester (11.2 g, 49 mmol)
and trimethy! phosphite (25 mL) was refluxed under N for 5 hrs. Excess trimethy!



10

15

20

25

30

When urine or feces are present, the animal is
renoved, the glass surface is w ped clean, and then

wao b@samseel i s replaced. When the ani mal is slBPepGBY04/002071

or exhibiting tonic immobility, the experinenter my
gently nove the box or nove their hand in front of
the box to elicit a short-term attentional behavi our.
Cl ose observation 5 of the,aninmal's behavi our shoul d
be conducted throughout the test. Re-Tests: At any
phbéphiite el feﬂgwbdlby eo-gitillatntwith thluehetotypeliN TBRMEDIASE 6h

certalnthe}t the paw wthdrawal response was not a
QBRI CMRASRIC il o ST I3 ke (Beir To.
HZ, @Jdﬂ%‘f%e?% (afmrut?zﬁz %@ng’;ﬁm &5y, OB, P9.3948, 50, ADR),

ani mal’ movi n denly, 10 Urinating or defecatl ng
8.Q0n(d) Ft I8 Het 1 nﬁ)us i s being applied. Acceptable

responses: any of the followi ng are consi dered

responses to the heat stinmulus -Wthdrawal novenent of

INTIRE MW AJTH 2 :t4h@-dehs sy dadfonglrbehay i doneebipyridiraeal -carbéotyig)
- L%eé,? novenent of the body (contral ateral for the
ol PN 8% haw) 15 - Toes are noving off the glass -

t he TeaNbeiph an INTERMIET A TR Wn & el (200 mil))evak Bddeaned
paw i s renpved fromthe glass. Analysis The data are

dr@msc*elstb@al disopnepylamide CHEmML &6 M insl@qxerafrs 49 gmad) & i E-
e SRAFTRADs W oTohesl 00 ERTRARISSRAISISED Rpie
of e b tbsy carblohy1pt-pipeddgpan$.36 8, 49emtno( padd0-nhiodiy Fid¥). Aftay
2SRV D" S BRI Ve En o W8 R GUEE) B3 egpd vt
etth ad¥tate (GEXFNALER The @oinbined biganic \phases faretdied ober MgSO, and
described in ngre detai |, by thegIoI I 3}\/%%@ 25 Exa | es
eVERArERH et 4 HEITRICAYGS VAR FabRtElsD pgiography o
priVi&SREERNIEDIA TR R 288 Yvhi SolRtf emrgs@s%p Ui {N£d) 33paby7ed
and biologically tested, and { are not to be

2865191 B.eaB8ab606, M7 h3p2 hR76 ey antH DR (FRERMEDHATE 91D,

Z%Eét(‘:} %8% §% ?g%nggﬁy{ ?@gnm acPkPZeQEI? @gt érs

H4, 21),3.87, (s B8H, IOEHH), 6. Bmds 1] OHj, IrryZo (ﬁh@&pfﬂzt EH(REHI);U)%MHs
refl uxed undef; N2 for hrs. Excess tri

T4 £ 00 TP L O T, 255 36,19, 518, 143 7.7 5,
128.7, 1294, 140.5, 142.1, 154.6, 166.8.

INTERMEDIATE 3: 4-Bromo-4-{bromo-(4-methoxycarbonyl-phenyl)-methyl]-
piperidine-1-carboxylic acid tert-butyl ester

To a mixture of INTERMEDIATE 2 (5.2 g, 16 mmol) and K>CO; (1.0 g) in
dry dichloromethane (200 mL) was added a solution of bromine (2.9 g, 18 mmol) in
30 mL CHCl, at 0 °C. after 1.5 hrs at room temperature, the solution after filtration
of K,CO3 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 MgS0,. Removal of solvents provided a crude product, which was
recrystallized from methanol to give INTERMEDIATE 3 as a white solid (6.07 g,
78%). IR (NaC1) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 em™; '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
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phosphite was renoved by co-distillation wth tol uene
to give INTERMEDI ATE 1 in quantitative yield. 1H NWR
W@ goech@ps26 3. 20 (d, 2H, J=22 Hz, CH2), 3.68 (dpCBHEB1®4/802071
Hz, OCH3), 3.78 (d, 3H, 11.2 Hz, OCH3), 3.91 (s, 3H,
OCH3), 7.38 (m 2H, Ar-H), 8.00 (d, 2H, J=8 Hz,
Ar-H). 5 | NTERVEDI ATE 2:
4- (4- Met hoxycar bonyl - benzyé%S dene) - pi peri di ne- |
-carboxylic acid tent-but ester To a solution of
(s, I3NF ERYEDI4ABE b, 3HD, 7;1575/(dTH% 4 ﬁeozmu)r-lws oftr e€s 4 S0P A€
$ hi um di i sopr ogyl am de M in hexanes, 49
H)mniwl\ﬁ%(cﬁ@a)@ 2 @036F%e38r3eé@t3>@%1 na3>a 728, 1890, 1 RRA, 130.4,
14@9 warmto roomtenperature prior to addition
ért %utoxycarbonyl-4-piperidone (9.76 g, 49 mmol
in 100 nmL dry THF). After 12 hrs the reaction

' h i d d
T A BRRPE Yoty IRk ey gani ¢
cafbBRERS ache rtert-Hutyeehtedver MySO4 and evapor ated to give a

d d fied
e s IR s oo

B B AP 5 o8 T SR oo

filtgaglogl 8)d @ei oxetnight urglef yacuﬁm31he( diry salt Hasdisgolvedtif 40%. 42

segbrgdings B Bl de 0 g gl > 3 (g,

INTERMKDIATEESA B, 87%)Lwa§ﬁsoﬂ£t¢d % aB&hlfd:bowdér Bﬁﬁli‘raﬂzn zH’
1 28.3
NMBLCPCIT 371 40 CotiT 8. 222138 135.5 T 64 s 282 S, 5.5

Hzléq 1%, 2%@“@@'1}%%}% 6,1 Hz, 2H), 3.54 (dd, J=5.5 Iz, 6.1 Ha. 21),

Br ono- 4- [ br ono- ( 4- mét hoxycar bonyl - phenyl’)- met hyl ]~
7. q@ (detHo6d H’e 2H, datDok98 (& Ja6. diz 2Hi AbH);y/PC BMR(CIE13HS

2881 b8 RR 4 O TRk AHREn B (505 i B addec

a solution of bromne (2 9 g, 18 mmol) in 30 nL
CH2Cl12 at afte rs roomtenperature, he

INér@RME%%Tﬁﬁ e‘f WWPKMF%WIC% oD BT BH g BT HTce

1639&;)(914@ ag\@sterwﬁplgltésol ved in ethyl acetate (200 ni),
washéd with water (200 nl), 0.5 MHC 1 (200 nL) and

bri de ﬂ(SzbmoﬁﬂlNEMDﬂ/éE 14 dre, Riysamol) Redisval of

y S
i GRS HTRE ) MR RSl R e e 32,
mraoWMA & 28 %m dt £6-0digh 5ylalﬁﬁl%(4 niIBV\(aN@@e}i 284 2R, re 96 was
1725, 1669, 1426, 136 1279, 1243 cm 1; 1H NWR

all@@gﬁogyargl tq romn (egmpeglp,)re Afterd. s thequ}venti wWooe gvgporated ppd
th%e&d&%a%tm%e@ BethREn etﬁj;?paceétegagd water. The organic phase was

washed with brine and dried over MgS0O4. Removal of solvents provided a crude
product, which was purified by flash chromatography to give INTERMEDIATE 5 as
white needles (800 mg, 73%). IR (NaCl) 3051, 2975, 1694, 1633, 1416, 1281, 1168,
1115 ecm™; "HNMR (CDCls) & 1.13 (br, 3H, CHs), 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 (CDCls) § 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.



10

15

20

25

30

WD 2004/ 101520 PCT/ GB2004/ 002071 36 (s, 3H, OCH3),

4.08 (br, 3H), 7.57 (d, J=8.4 Hz, 2H, Ar-H) 7.98 (d,
wq@284401829 2H, Ar- H); 13C NWR (CDC13) S 28. 3,PGBG82004/002071

38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4,

141.9, 154.4, 166.3. 5 | NTERVEDI ATE 4:

4-[ br ono- (4- car boxy- phenyl ) - met hyl ene] - pi peri di ne- | -

carboxylic acid tert-butyl ygster A sol uti on of

| NTERVEDI ATE 3 (5.4 g 11 nfol) in nethanol (300 nl)

INTERMEDIATY Slaid-butH00((Mcy antpBery At §@iciy 14Rin&) ch®onyd [ghesyl
The sol.id, was, co ted by filtration, and dried

meé%?‘]’??@ﬂ‘?“d&‘??dhf’ai?%’@’ fm The dry salt was dissolved in
40%rLQ, %@Emalhfnglmﬁmwnmw Ngz Egﬂrgh é%n%b is@d@éd 2

usi ng concentr at ed

tolvrs (J4GToy etbares (Shrmiph v omtien isyoris fid 6 Fbe. COBHRIN

o RO S O R e n oo o
30dbutbs with nBrogedz Thedhiplladub 4et(adtibtriphebylphddphing (5197Hg,,5.1

1]’11'25‘% 1s&rdd?_§ %%@c&mn‘tl%lgﬁedéecﬁéﬁz% oxsprmg_hl_t( C&‘heé%cgon 15’
co?_lgccl) CﬂéluﬂeFSI\xr?glR?ngo%-&:&)? Igf $dtrated sddidmicalBohaté, and 4 ot ganlbhy &,
is seppIgfeg g Pe A9¥ORt ﬂwwﬂlﬁfgﬁeﬁwc%é fipes »irBefyl asefe piliser i

coﬁlﬂbméd ol RN RBAN¢ id dhe@cvi'lﬂl atnﬁg&robyéda ur€ Slifdke, fifterdd 8R4 Ut T ON
of | NTERVEDI ATE 4 (1 in dry

20
copjeatipted-o s residee (Spgrlﬁté bsaflash wall@t%@haddé@lg with 40/60 to

sopmiuiLeal et SPmoRal o MRl 14204

%p.eaction was all ovved to warmto roomtenperature.
After 1.5 hrs the solvents were evaporated and the
resi due was partitioned between ethyl acetate and

INBERMEDIREE Drrgabuty] plipis@mivasarbony fhenyii {4 (diéthyiamain
val of solvents provi ded a crude

ove
%Qnﬂ?%’ﬂﬁﬂ myﬂ%ﬁ'ieﬁﬂp\ﬁ’é%na%lllcﬁf b¥YIB 1 ash chromat ogr aphy

t o gioverdsRiERYERIMANTFERMEDIA THRI6LS.81 %eﬁti PnkdiPR 9'05%1 of tert-
73% . IR (Nad) 3051, 2975, 1694, 1633, 1416, 1281,

butpngksyas aridddsereHdpotass TN aIRs) 2.6 1 B o bit he BRption is
he%@h%%&?zé)‘%é 3l?1rour5%g§r \?ﬂ%ﬂ }]t % ogléiétrc‘ateéir_bﬁ'he gﬁé}e 1rr§ %‘éﬁ)ﬁéd’
beBveSH watar add-bh,chlﬁro&ktha@d The=grgnibliayeis); sep@m’ub@ andlh@ﬁqL(edus
gy St i i A AT 52 e
watldl Bith Bk, driedl@@r 8nhylibls $odidfAGuiphartel Hiftered add €bnkentrated.
The residue is purified by flash chromatography, eluting with 90/10 ethy!l
acetate/heptane to yield INTERMEDIATE 7 as a white solid (9.0 g, 88.4 %). 'H
NMR (400MHz, CDCl3) 1.09-1.16 (br s, 3H), 1.20-1.26 (br s, 3H), 1.46 (s, 9H), 2.29-
2.37 (m, 4H), 3.24-3.32 (br s, 2H), 3.43-3.49 (m, 4H), 3.50-3.57 (br s, 2H), 5.49-5.66
(brs, 1H), 5.97-6.12 (brs, 1H), 7.11 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.4 Hz, 2H), 7.32
(d, J=8.4 Hz, 2H), 7.75 (d, J = 8.4 Hz, 2H),

INTERMEDIATE 8: 4-[[4-[(diethylamino)carbonyl]phenyl]-4-
piperidinylidenemethyl] benzamide
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tent-butyl 4-((4-cyanophenyl)

w@ Zooftf1ahised hyl am no) car bonyl ] phenyl PCT/GB2004/002071

nmet hyl ene) pi peri dine- | -carboxylate To a flask
contai ni ng | NTERVEDI ATE 5 (23.3g, 51.6 nmol) i s added
tol uene (240nL.), ethanol (24nl), 4-cyanophenyl boronic
acid (9.87 g, 69.5 mml) 53§nd aqueous 2N potassi um
carbonate (24 m, 48 mml ). The m xture is degassed
Td wsolutBA of INTERMBBIATET ¢4r Q8mmdl) emdllaﬁﬂokcﬂﬂdﬂhm (40 ml) is

t et raki striphenyl phosphi ne 5 97
addegifrifuroppgtic ﬁ@ﬁﬂ@f’aﬂ) ra%c@ n }}?é‘gfi ébl‘“l & %‘éhours then
coRMRE /S drfyﬁés@ m@fegmaﬁg bi$ is tél&@l'n@tg ,dl&hqdrylh@@laﬁ@ atna a
sol ution sat urat ed sodi um bi car bonate and

neyirafizad ®ithayle solngow efied elay dropride. éﬂ@émgpguqolﬁa@es $e@anat¢én

anemeragﬁé&g 1oyel SR Radld d&pu@gwhg aﬁ;ﬁ{?% ethad® T 3,9 cGPRLyed
organi ¢ extract Is rous so

orgamlicf layers alfelvvaslee'dadlﬂahtdne dosceet atawérbus ?dmhumesllptiate, filgred

aofi§bheetFie Ve e AP RRE o nE®, Wby are

(460MBz.CDOI;) EOM[1I7C{b1(sl3H§3, 1019-488 (br s, 319), bIND R, AT, 2/89-

246100 Wi 7 anirsy S0L AR %ﬁﬂ%%@%} 5%5)5 67 (or s, 1), 6.01-

[ fi |
St ATEID g0 S nah,Teslgntale, I r g g

25} 7.6% (4 é7t84 HatHMel was added ground potassi um
hydroxide (2.9 g, 51.8 mmpl ). The reaction is heated
at 80 oC for 3 hours after which it is concentrated.

COMEOMN@ lllr@[[45[(41'ahyliatrlﬁlmbﬁadooml]ﬂmny\BEF@wlridmyhn@thy1)-4-

ﬁuxﬁdml Qﬁqﬁbrﬁg% erganic | ayer is separated and
?ﬁ g uesue % ¢ K extracted four times with
®@. The conbi ned organic | ayers are

dri ed over anhydrous sodi um

tered and concentrated. The residue is
purified py flash chromat ography, eluting with 90/10
et hyl agébtqte/ heptane to yield | NTERVEDI ATE 7 as a
white soljd (9.0 g, 88.4 %. 1H 25 NWMR (400MHz, CDC13)
1.09-1,16 (br s, 3H), 1.20-1.26 (br s, 3H), 1.46 (s,
9H), p. 9- 2.37 (m 4H), 3.24-3.32 (br s, 2H)
3.43-3749 (m 4H), 3.50-3.57 (br s, ZFD 5 49-5. 66
(br s, 1H), 5.97- J = 8.4 Hz,
2H) Toa spgpepgion 9f H\T%E&M%PIAEEDS (ngnza L. %}nmsl)m 822 i,

d1c§1@roetﬁan%36ﬁ1@ vwab addé& A ﬁ%m«%@ooxﬁ@eﬂyhg— 68%@' AlB 1§m01 14

hyl an1no)car onyl ] pheny

eqba dumm‘gzlaqu@nénmhﬁgmlqe Beymant. ijiemmo] l.4eq). The reaction was

stirred overnight at room temperature under nitrogen. The reaction is diluted with

dichloromethane and washed with saturated aqueous sodium bicarbonate. The
aqueous phase was extracted four times with dichloromethane and the combined
organics were dried over anhydrous sodium sulfate, filtered and concentrated. The
resulting oil was purified by reverse phase chromatography, eluting with 10% to 45%
acetonitrile in water containing 0.1% trifluoroacetic acid. The product was obtained
as the trifluoroacetic acid salt and was lyophilized to give COMPOUND 1 (475mg, 65
% yield) as a white solid. M.S. (calcd): 483.3 (MH"), MLS. (found): 483.2 (MH™).
HPLC: k’: 2.37; Purity: >99% (215nm), >99% (254nm), >99% (280nm).
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WD 2004/ 101520 PCT/ GB2004/ 002071 38 To a solution of

| NTERMEDI ATE 7 (4 g, 8.4 mmol) in dichloronethane (40
waorkgo4i1e152dded trifluroacetic acid (10 m). TheCT/GB2004/002071

reaction is heated at 40 C for 4 hours then

concentrated to dryness. The resulting oil is taken

into dichloronethane and neutralized with a 1 N

sol ution of sodium hydroxidg. The organic |ayer is

separated 5 and the aqueous |ayer is extracted 5 tines
Covditiondi Zdrbax GRER, Gaadtient Th@520B i 2etkin, Aogabint/thiay 80°€, Af e

o5 aRa i, B b A & et MR R bt Tooms 5

1. 827(11? 3%) pt3 tMﬁBNE@b%Em),ﬂzbl (HIVEH) G40Q MM%@@S

4 ier 38 728\ @01t 708 (0nd = BHS, NG ip5 3417, 373 112, 1HD),
7.29 ﬁj 7589H£ bﬂ‘H)S7 88@1 J —58d§ﬁfz525%77 @9"(111511%)1@ 687@ 9L 4(3150H3°
IH:) 8704114-@ 5&4317 5 H75. 24: N, (38 19) Gaol®aMa(izx 1. 82@2HF7027140(2CH;2Q]has

C§%¢¥¢¥% g POUND 1:
4-174- f'l@thy am no) car bonyl ] phenyl] |
1- (2- pyridi nyl net hyl) - 4- piperidinylidene]nethyl]

P RAERTER el g dbomtlnmy Al SR ey T-4-

iplr deeljRamnel] benbniavs added
pg%pr?ﬁ?ﬁgcarzéxaldehyde (136 L; 1.43 mmol, 1.4 eq)
and sodlun1tr|“cetoxyborohydrlde (303ng; 1.54 mol,
g”rgacthon was stirred overnight at room
t eraturexunder nitrogen. The reaction is diluted
wi th 20 dlchl oronet hane and washed with saturated
aqueous [sodi um bi carbonate. The aqueous phase was
extractethfour tines with dichloronethane and the
comnbi organi cs were dried over anhydrous sodi um
sulfael) filtered and concentrated. The resulting oi
was purified by reverse phase chromatography, eluting
W t NUsIEp%he prod&dire acddsoribell fod COMPOMNIR T vaitHINTHERVIBDOA TR0
t was obtained 25 as

fl t d. .Th
5 (i P polnded Ehsnearcalor el oR Ao e e o
the trmo%é?@tdm shitof COMBPOGRD é’/as\/d \ﬁin@& sofid (@zm%t Mf

9%

écalcd 483. 3 ( M S. (found
(calcd) 488.2 ( ) M.S. (found): 4 8.2 (MH ). HPLC: k’: 2.73; Purlty

(215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient 10-
95% B in 25 min, flow: ImL/min, 30°C, A: 0.05% TFA in H,0, B: 0.05% TFA in
CH;CN. ' HNMR (400 MHz, CD;0D): § 1.09 (m, 3H), 1.20 (m, 3H), 2.51 (brs,
2H), 2.73 (br s, 2H), 3.09 (br s, 2H), 3.26 (m, 2H), 3.53 (m, 4H), 4.58 (s, 2H), 7.12
dd, J=3.5 Hz, 5.1 Hz, 1H), 7.24 (m, 4H), 7.31 (dd, J= 1.0 Hz, 3.5 Hz, 1H), 7.34 (d,J
= 8.4 Hz, 2H), 7.61 (dd, J = 1.0 Hz, 5.1 Hz, 1H) 7.83 (d, J = 8.4 Hz, 2H). Found: C,
56.55; H, 5.24; N, 6.17. Cy9H33N30:S x 1.70 C,HF30, x 0.4 H,0: C, has 56.51; H,
5.20; N, 6.10%.

COMPOUND 3: 4-[[4-[(diethylamino)carbonyljphenyl][ 1-(2-furanylmethyl)-4-
piperidinylidene]methyl] benzamide
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HPLC. k': 2.37; Purity: >99% (215nm, >99% (254nm,
>99% (280nm) . WO 2004/ 101520 PCT/ GB2004/ 002071 39

w@ooudileisems: Zorbax C- 18, G adi ent 10-95% B i nP@BHGBR094/002071
flow Inl/mn, 30C, A 0.05%TFA in HO, B: 0.05% TFA
in CH3CN.; 1 H NWR (400 MHz, CD3OD): S 1.12 (m 3H),
1.23 (m 3H), 2.70 (m 4H), 3.29 (m 2H), 3.42 (br s,
4H), 3.54 (m 2H), 4.51 (g4 2H), 7.28 (m 4H), 7.37
(d, J =8.0 Hz, 2H), 7.44 (dd, J—53Hz 7.2 Hz, 1H),

57049(d J =97.8 Hz, 1H), 7.86 (d, J 8.4 Hz, 2H),

R P B38 (d, J = 4.5 Hz, 1H). Found: C,

N, 8.19. C30H34N402 x 1.80 C2HF302 X

C, 58.36; H 5.28; N, 8.10% COVPOUND 2:

dret hyl am no) car bonyl ] phenyl ] [

pyl met hyl )-4- 10 pi peridinylidene] net hyl ]

benzamidg. 0 0 NHZ N Using the procedure as descri bed

for OUND 1 with | NTERVEDI ATE 8 (400 ng, 1.02

m nol )"and 2-t hi ophenecar boxal dehyde (134 L, 1.43

I )ei A i i i f
OB b ure bl 4" QIR A sy eeniaTe
8 ((4eamgd) 02 mmar(dl\zmalwsde (Faydgl) 43 4880l affordkd theHPLC:
K 15 9%
wiflusrafiefS s K AGORPOIR 523 &M hire S ERETRh 10 oS %
(caled)257208 HT| BIs. (fouhd)yram. 23101@ ) AHPJQcQ&% EEAPurmy HQ@%
@ ?jﬂmgg ﬁ)99%12§1@n{§%92§/ﬂf28021r% 1091%}1&%115 Zgh)ix Czl&ﬁre@,entsl O-
95%% in @5 91%12 I@D% %L%hhl 3(3’(:2ﬁ 6'0@% ﬁiﬂ in 13265% 0ig39% #H i in
CI(M%N H)INMRS‘!LOO(MBIZ QDaD@) 06 Hi2 (rp,z ﬁ{)le 23 m 3Hy. 2%3 s, J

N

ddﬁJﬂVS HZ29HIBNBR .72 (4, 7.8 HZ22 HER G 27Xm04H), HREY (dC) =I5 Hz,

o B a0 AT PR P .

5.38; 12 61581 @bk Ne0 N W 1).504€,H P8 ki HyD hakameshomt Hy b l4; N,
6?0%nzam de WD 2004/ 101520 PCT/ GB2004/ 002071 40

COMPOUND 4: 4-[[1-[(5-chloro-2-furanyl)methy1]-4-piperidinylidene][4-
[(diethylamino)carbonyl]phenylJmethyl] benzamide

QL0

Z

cl \’

Using the procedure as described for COMPOUND 1 with INTERMEDIATE
8 (340 mg, 0.87 mmol) and 5-chloro-2-furaldehyde (158 mg, 1.21 mmol) afforded the
trifluoroacetic acid sait of COMPOUND 4 as a white solid (341 mg, 63 %).
M.S. (caled): 506.2 (MH"), MLS. (found): 506.2 (MH"). HPLC: k’: 2.93; Purity:
>99% (215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
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OO0 --NI\'/ I NH2 N &01 Using the procedure as

described for COVOUND 1 with | NTERVEDI ATE 8 (400 ng,
wa:2®2/10m520 ) and 2-fural dehyde (134 L, 1.43 nmoPQT/GB2004/002071

afforded the trifluoroacetic acid salt of COVPOUND 3

as a white solid (441 ng, 63 %9. MS. 5 (calcd): 472.3

(MH#), MS. (found): 472.2 (MH). HPLC k': 2.55;

Purity: >99% (215nm), >99%§(254nn), >99% (280mm) .

Conditions: Zorbax C- 18, Gadient 10- 95% B in 25 mn,
1095008 id of hiid, Flowd QL /Ain, 80°C3 % §164% TF A2, BB: Q. G990 FEAn

i , H NVR (400 MHz, CD3OD): 5 1.12 3H),
crpys TN 100 MG CIOR)Y & b (r sl 3himet s 66 (ot 3
i : (137 | ,
AHOPEIP (e T, 33820, S0 (m3afif abd (s Ui 6 41 €2 15,3 B
THH.77 @, 37 3 1z4HD), 7.27 &1, 41, 737 £, =28 .fiXlz, Zé)rl)7,~8@(d5$= 8.4

A gfh. Pomdelse it 436 T o S YO G Yo St |

H0 1606 CC3HAG02, X8 N2 5192%.has C, 59.48; H, 5.44; N,
6.50% 15 COVPOUND 4: 4-[[
1-[(5-chl oro-2-furanyl ) methyl]-4-piperidinylidene] [4-

CQNI(FW 3 OBM&[[ﬂf[lcfahﬁ@lﬂmo}dﬁ%ﬂyﬂmgmmL[IS-Hﬁﬂ@am gedOf 0

, o\ ing the procedure as described for
ot et H Tt iR o o240 g, 0. 87 ol )
ando5- chl or o- 2ef ur al dehyde (158 ng, 1.21 mol)

A .80 de e 2Q trifluoroacetic acid salt of COVPOUND
4 Jos i {e FolTd (341 my, 63 %. MS. (calcd): 506.2
( ), . (found): 506.2 (M#+). HPLC. k': 2.93;
Purity: 99% (215nm), >99% (254nm), >99% (280nn).
Condi ti eans! Zorbax C- 18, Gradient WD 2004/101520
PCT/ GB2004/ 002071 41 10-95% B in 25 min, flow.
| mLhag iy~ 30C, A 0.05% TFA in H20, B: 0.05% TFA in

Using the procedure as described for COMPOUND 1 with INTERMEDIATE
8 (340 mg, 0.87 mmol) and 5-methylfuraldehyde (121 pL, 1.21 mmol) afforded the
trifluoroacetic acid salt of COMPOUND 5 as a white solid (344 mg, 66 %).
M.S. (caled): 486.3 (MH"), ML.S. (found): 486.2 (MH"). HPLC: k’: 2.86; Purity:
>99% (215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
10-95% B in 25 min, flow: 1mL/min, 30°C, A: 0.05% TFA in H,0, B: 0.05% TFA in
CH;CN. ' HNMR (400 MHz, CD;0D): & 1.12 (m, 3H), 1.23 (m, 3H), 2.31 (s, 3H),
2.52 (br s, 2H), 2.76 (br s, 2H), 3.09 (br s, 2H), 3.29 (m, 2H), 3.54 (m, 4H), 4.46 (s,
2H), 6.11 (dd, J = 1.0 Hz, 3.1 Hz, 1H), 6.58 (dd, J =1.0 Hz, 3.1 Hz, 1H), 7.27 (m,
4H), 7.37 (d, I = 8.4 Hz, 2H), 7.85 (d, J = 8.4 Hz, 2H). Found: C, 60.71; H, 5.69; N,
6.55. C30H3sN303 x 1.40 CoHF30, x 0.2 H,0 has C, 60.72; H, 5.72; N, 6.48%.

COMPOUND 6: 4-[[4-[(diethylamino)carbonyl]phenyl][1-[(3-methyl-2-
thienyl)methyl}-4-piperidinylidene]methyl] benzamide
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CH3CN. 1 H NWR (400 MHz, CD3CD): 8 1.12 (m 3H), 1.23
(m 3H), 2.66 (br s, 4H), 3.17 (br s, 2H), 3.30 (m

WQ@Rk)o41@520 (m 2H), 4.41 (s, 2H), 6.41 (d, J =PGI/8BRiw4/002071

| H, 6.77 (d, J =3.3 Hz, | H), 7.27 (m 4H, 7.37
(d, J =8.4 Hz, 2H), 7.86 (d, J =8.4 5 Hz, 2H).
Found: C, 55.48; H, 4.86; N, 6.03. C29H32N303Cl x 1.70
C2HF32 x 0.1 H20 has C, .46; H 4.87; N, 5.99%
COVPOUND 5 4-[[4-[(di et hyfam no) car bonyl | phenyl ] [
1-1

G- piperidinylidene]inethyl] benzam de
g)o NHZ N 10 &1 Using the procedure as

escribedjfor COMPOUND 1 with | NTERVEDI ATE 8 (340 ng,
and 5-net hyl fural dehyde (121 L, 1.21 nmol)
afforde he trifluoroacetic acid salt of COVPOUND 5

as a &i solid (344 ng, 66 %9. MS. (calcd): 486.3

(M) S. (found): 486.2 (M. HPLC. k': 2.86;

Purity="\l5 >99% (215nm), >99% (254nnm), >99% (280nm) .

Conditions: Zorbax C-18, G adient 10-95% B in 25 m n,
Usﬁﬂgmh/e ptavkdurt as de3€ihed Aor CORBDUNIA 1iwittHANIERBAED I ABE/S THO

mey 7 oD gt 3"t 2 BlopaetcBar kB g (at b g Aiy)
aff@rdea e triBluO@addtic asid s2ltHE CGI\@Q)IQND @dﬁ)&wkﬁte@éh& (BO74hd), 57
6k . Grelody 5 NS ) MR foiindhy 50222 O G K25 Pty

>9(1% (giSmn)B %1%(252&')1), >§’29%§2é0¥1mé3 cvn&uénsHiz:Qrb%kZ %-lgjzmgrent

107856/0 IHZMB;SHOM 18@/17121; 305C, B: PDSYNIF A imH9%, B:OSODRS in
C}TCE\(; ﬁﬁal\ﬁ(fdogtﬁﬁk A D) & LOMYLIRRENYS tm [3m), 2.33 (s, 31D,
2. i&(bemm)maﬂ&wr]s 2H)pB P6 (brdk, D), BRSr(el, BED,1By33) (nh EHLB6 M s,
PR Ry R S o s Har Get Rt e 2

7. 5AQUPIOISIR iz, Wit 7 $NEERVED WIBIS. K&4: C, 57.13; H, 5.15; N, 5.88.
C30H3sN305S x 1.80 C;HF;0; has C, 57.09; H, 5.25; N, 5.94%.

COMPOUND 7: 4-[[1-[(3-chloro-2-thienyl)methyl]-4-piperidinylidene][4-
[(diethylamino) carbonyl]phenyljmethyl] benzamide.

O 0

S

\

Ci
Using the procedure as described for COMPOUND 1 with INTERMEDIATE
8 (340 mg, 0.87 mmol) and 3-chlorothiophene-2-carboxaldehyde (177 mg, 1.21
mmol) afforded the trifluoroacetic acid salt of COMPOUND 7 as a white solid (305
mg, 55 %).
M.S. (caled): 522.2 (MH"), M.S. (found): 522.2 (MH"). HPLC: k’: 2.94; Purity:
>97% (215nm), >97% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
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ng, 0.87 innol) and 3-nethyl - 2-t hi ophenecar boxal dehyde
(131 L, 1.21 mol) afforded the trifluoroacetic acid

W@ adoi/10f52COVPOUND 6 as a white solid (307 ng, BJI/EB2§04/002071

MS. (calcd): 502.3 (MH), MS. (found): 502.2 (VH).
HPLC. k': 2.55; Purity: >91% (215nnm), >91% (254nm,
>02% (280nnm) . Conditions: Zorbax C 18, G adient
10-95% B in 25 nmin, flow Z}gl/mn, 30C A 0.05% TFA
in O B: 0.05% TFA in CN. '"H NWR (400 MHz,
108330B)in 28 niin,flov(:MmI3iin, 30°C2 A: 00598 A i2H3S, Eso 03KITFA in

ORGPV e dsingaPiiagt Dbty 1 B (s Fb. Bog (o i

2. 405(m Zﬂﬂ)), 2.69 aﬁ 4(}@L 337 fbr% ﬂ{ﬁzﬁs Jelb-i)s 217{) %776((@1 2H5H% 61 Zbr%7

8. 4
u{mé 03 (bx sgi¥g), 9287 @3 S#éiZnaH)(@llw h38. 4uﬂz QHL 19N;d 1284
7: 0
Hzg _2212,;7 2@%%“&59%@9@% 4_% ?& bas 793 @5 L 9 H, 2m).
Foundl:(G-5819Ho4 821 Rj a0y IO ey $CU xJi.G9C3HH: Oy Dd ) hels 4,
1 b ] ph I thyl] benzam de.
5417%0%&1&% IGy% Uglo%gC?Leogl)r/o]cng% ]alsngesé/r? bed for
COMPOUND 1 vvlth | NTERVEDI ATE 8 (340 ng, 0.87 nmol)

- chl or j ene car.boxal deh; 1.21
C%@@Sﬁb‘% SRR E DBt Ep ke div i I
eid)carissh qmmﬁemb&za&% 20 ng, 55 %Y. MS
(ca cd) 522. 5 I() (found): 522.2 (MH). HPLC
': 2 94; Purlty >97%(215nn) >97% (254nm), >99%
rops: Zorbax C 18, Gradient WO
/| GB2004/ 002071 43 10-95% B in 25 m n,
, 30C, A: 0.05% TFA in H2O B: 0.05% TFA
1H NWVR free amne (400 MHz, CDCl13): 6 1.12

(br s 7 1.23 (br s, 3H), 2.40 (in, 4H), 2.59 (m
4H) , (br s, 2H), 3.53 (br s, 2H), 3.76 (s, 2H),
5. 61 s, 1H), 6.07 (br s, | H, 6.87 (d, J =5.4

Hz, | H, 7.11 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.4 5
Uddig the b&oce&'ura 3s diéicrlbkd%IECGI\/ﬂﬁDUNlﬁ)l with BOTERMEDIATE 84400

1108 o) i B-cro-BbiprtRersstsga ok hyeieqH Gelazamal 1
affofded ISt BuorcadetitRciatat 4f BEMPHUND XX white solid (486 mg, 75
%). M.S. (caled): 522.2 (MH"), M.S. (found): 522.2 (MH"). HPLC: k’: 3.17; Purity:
>99% (215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
10-95% B in 25 min, flow: ImL/min, 30°C, A: 0.05% TFA in H,O, B: 0.05% TFA in
CH;CN. 'H NMR free amine (400 MHz, CDCls): 6 1.11 (brs, 3H), 1.22 (br s, 3H),
2.40 (m, 4H), 2.54 (m, 4H), 3.27 (br s, 2H), 3.53 (br s, 2H), 3.66 (s, 2H), 5.70 (br s,
1H), 6.12 (br s, 1H), 6.66 (d, J = 3.7 Hz, 1H), 6.73 (d, J = 3.7 Hz, 1H), 7.10 (d, J= 8.4
Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H).
Found: C, 53.87; H, 4.79; N, 5.87. Cy9H3,N30,SCl x 1.70 C;HF30,x 0.4 H,0 has C,
53.81; H, 4.81; N, 5.81%.

COMPOUND 9: 4-[[4-[(diethylamino)carbonyl]phenyl][1-{(5-methy]-2-
thienyl)methyl]-4-piperidinylidene}jmethyl] benzamide



COMPOUND 8:
4-[[1-[(5-chl oro-2-thienyl)nmethyl]-4-piperidinylidene]
W 20044015p¢ di et hyl ai ni no) car bonyl ] phenyl ] net hyl PCT/GB2004/002071
benzamide 0 O \ / I NHZ N S cl- Using the procedure
as described for COMPOUND 1 with | NTERMVEDI ATE 8 (400
, 1.02 mmol) and 5-chl oro-2-thi ophenecar boxal dehyde
(140 L, 1.32 mol) affordgg the trifluoroacetic acid
salt of COVP(]JND 8 as a white solid (486 ng, 75 15
522.2 (M#), MS. (found): 522.2
':NH3 17; Purity: >99% (215nm, >99%
(28f)nn) Condi ti ons: Zorbax C-18,
adient 10-95%B in 25 min, flow Inml/mn, 30C A
0.05% TFRA™S N H2O, B: 0.05% TFA in CH3CN. "H NWR free
amne (400/MHz, CDC1l3): 5 1.11 (br s, 3H), 1.22 (br s,
3H) 2.40 (m 4H), 2.54 (m 4H), 3.27 (br s, 2H),
« s, 2H) 3.66 (s, 2H), 570(brs 20 1 H),
6 12 r 1 , 6.66 (d, J = 3.7 Hz, 1 , 6.73 (d,

ool iy ol gyttt i e

mg 189)24nip]) aﬁ&lﬁ-metﬁﬁ%lopﬁeneﬁﬂb&?a,ldeﬂiydeﬁl(mg ULNI .35 nBol)

afg(g:‘2 &E%%\EI S'rcc%ic @mdfgl(t\'zgé%’,ﬁgﬂgD% alglza whl% soFd (53% mg, %4

5 %¥A-N$A (dalcd-etoh Bl @ oyicsa eyt JeeoyHD. [HPLC: k’: 3.05; Purity:

>9Bi RSy It 2540 5E0YdR S Soefient fobats e r Pradiont
|OWE52E043 0850 I FRROGHCIORE Ty s o Frio-B N Nl Tty

t he procedure as describ

CRGM: i amemqomﬁ GRCHE. D iner1s) 3Hhd 22 22 (br s, DED,

> B 7 A P AR A s B e ‘%1?32%’# CHPERD ¢

10 5.60(bas, M)t & 16 Girisd K586 7w, 118} 65691, T B 3.1z, ¢ H),Jd)0 (d5D2 83

DT NS5 SRk, 72 s e T a8 0 5bRiy. 2P0.
Fogaadi t5f7®8§H, Z@[;Q@,%.ﬁ. @oHﬁV@JSG}UIﬁO CHE30, x 0.3 H,O: C,
57.83; H, 5.44; N, 6.09%.

15 COMPOUND 10: 4-[[1-[(6-chloro-3-pyridinyl)methyl]-4-piperidinylidene][4-
[(diethylamino)carbonyl]phenyljmethyl]-benzamide

olo

N
o o
To a solution of INTERMEDIATE 8 (400 mg, 1.02 mmol) and 2-chloro-5-
20 (chloromethyl)pyridine (197 mg, 1.22 mmol) in DMF (6 ml) is added potassium
carbonate (169 mg, 1.22 mmol). The reaction is heated overnight at 50 °C. The

reaction mixture is concentrated and taken into dichloromethane and water. The
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10-95% B in 25 mn, flow 1n/mn, 30C, A: 0.05% TFA
in RO, B: 0.05% TFA in CH3CN. '"H NMR free am ne (400

workw4/10BB13): S 1.11 (br s, 3H), 1.22 (br s, 3P)T/GB2003002071

(m 4H), 2.45 (s, 3H), 2.53 (m 4H), 3.27 (br s, 2H),
3.53 (br s, 2H), 3.68 (s. 2H, 10 5.67 (br s, 1 H),
6.10 (br s. 1 H), 6.57 (m 1H), 6.66 (d, J = 3.3 Hz, 1
H, 7.10 (d, J = 8.4 Hz, ésg 7.18 (d, J = 8.4 Hz,
oH), 7.29 (d, J = 8.4 H, L 7.72 (d, J = 8.4 He,
orgdmiic layérasiseparatéd. TRe Gueokts pHaselib;thd, exbradtbd 3 GRREBHHEB02S x

di%_]ggroe@%gl:ﬁ% d;orr@xgrfegi%%a{]g; qg(ﬁpcgijggrgedl_\l’bit}?élﬂlydrohls sc?dug'r? %
suptte] flikenyd Qlﬂ%ﬂ%ln}ralédp 'I‘H@fe'sﬂhﬁ%/ bil %Eﬁﬁrﬁﬂ]e’d by reverse pha%e 0

(d| et hyl am no) car bon nmet hy benzam d
chramategrephy. Fluum&wﬁmlo‘tato #é%a%gt@nmlp @hwgqer SOURERNVEDILATE 8

R T o e pragend 8 Waikasey aid lpang s
lynph)lllzeé tcagﬁde GODERQEDBIUH (5¢ AnpAT-ei B8 andiite5ole. M ) .

B8P TEE N, Mo s FEEE st a PP B BhG R s Wiy o0

2d5nhlﬂ)L <>I99‘i783(125¥aﬂ1e) am%\mmm) CbﬁdM&si’ZGﬁbé)l(Im&Q}radlent 10-

o HABAS AR i 30 PabLach Hh i HE7E A T

cﬂgmllgmqgtft&%mJ (190 3R idIRC ;O reoan Gr sxm)am 6 sdspppd
wi th anhydrous sodium sulfate, filtered

2. St e L b, HFhes.26 s Py S0(5.Ra8, B (o SeliDpg.73 (or s,
LRSS B8 sPIRES, 10KhI0TRY 907 30y 8L 50 ) by 193 1, 4570

in - water contai’nin
7. 66{dﬂllfer2(4a&étHzcth‘.l7d73 (@hke= §l4d&J@H)v%33(Cbbl=a?i hHd, &¥. t he

trlf age S | e
Pl 26 1 5a%y S et NP SR GG SR O i &
56 5alcdps; 817826 ( MH), MS. (found): 517.2 (M#). HPLC
k': 2.63; Purity: >99% (215nnm), >99% (254nm, >99%
(280nm . Conditions: Zorbax C-18, Gradient 10- 95%B
ORPORINID @ )C e a 4- B
¢ OM(I))5% TFg\l [ 4;1 [1g(dlét@AM&h a%@ylf]g?&e 291%[?“5(%/;1 ;Eﬁxgﬂwggp
piggdiyiderglmpethyl] pesizagideaH) | 1. 22 (br s, 3H) 2.37 (m
4H) 5 2. 47 (m 4H), 3.26 (br s, 2H), 3.50 (s, 2H), 3.52
. (br s, 1H), 6.13 (br s, 1H), 7.10
o YH), 7.18 (d, J = 8.2 Hz, 2H), 7.29

To a solution of INTERMEDIATE 8 (400 mg, 1.02 mmol) and 2-(3-
bromopropoxy)tetrahydro-2H-pyran (207 pL, 1.22 mmol) in DMF (6 ml) is added
potassium carbonate (169 mg, 1.22 mmol). The reaction is heated overnight at 50 °C.
The reaction mixture is concentrated and taken into dichloromethane and water. The
organic layer is separated. The aqueous phase is then extracted 3 times with
dichloromethane. The combined organic extract is dried with anhydrous sodium
sulfate, filtered and concentrated. The resulting oil is taken into methyl alcohol (5
ml) and 1 N HCI (2 mL) and heated at 50 °C overnight. The reaction is concentrated
and purified by reverse phase chromatography, eluting with 10% to 45% acetonitrile
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7.66 (dd, J = 2.4, 8.2 Hz, 1H), 7.73 (d, J = 8.4 Hz,

2H), 8.3 (d, J = 2.2 Hz, 1H). Found: C, 56.07; H,
wa@284/101820 7. 88. C30H33NA2C1 x 1.70 C2HF302 x PCRGB2@®4/002071

has C, 15 56.15; H, 4.95; N, 7.84% COVWOUND 11:

4-[[4-[ (di et hyl am no) car bonyl ] phenyl ][ 1- ( 3- hydr oxypr op

yl)-4- piperidinylidene]nethyl] benzamde 0 0 1--N|

\' /I NHZ HBON 20 To a s éution of | NTERVEDI ATE 8

(400 ng, 1.02 mml) and 2- %

in wammaﬂmg V) 10E trifRByAE Qio2doidd IR PréRiflis bbtaﬂnea aélfmvl ) I n
i s added_  potassium carbonate

tﬂﬂ%f)acetwrﬁ‘éd PARLAIC VG lwhﬂ@s‘é %EIWGPMPWNQH 15(d>6%:mg, Efﬁh?é»)
Mgle@:‘é&ckl? 25O XA S VLS. WMS@% snﬁpw &N (igat Pumy

¢hl or onet hane” and The anic |ayer
>99¥p@i ekl > 99e(2a¢uelo a8 12 mni)s Cbh@hm@xZodp@x eﬁ}ls @radiest
L | €4no | L.
10‘-@5 )“B%@&?hﬁ{‘ fﬁwgﬁgﬂgﬂ@% ?gl‘iuﬁ]%?? ﬂ?&' %noﬁﬁf‘rﬁr Xy Reie
c&mm SHINMR €400 Mlhiz €Bs0D}:i Hig.12i(h, 35), | AR €m, BHJ, Q. %thyH),

2 ARy T (hetDELlh e 28 o To46m 216 sl Sl

7.3%(nk, BVS BET @hps .40l qugt 93638y 8.81H 21y MiuhB: %9 320H,
45% acetonitril e WD 2004/ 101520 PCT/ GB2004/ 002071 46

6.3 NuPdr CobladdeChixnl3 @ CatiBe o &6 Hof dacet 1%t lakh &:21Ne
g.gpppduct is obtained as the trifluoroacetic acid salt
and was |yophilized to give COWPOUND 11 (168 ng, 29
%. MS. (calcd): 450.3 (MH), MS. (found): 450.2

C‘?%‘??U%f%@‘* s R K oy 90

pifiaridthyBddne nd Byl Pbrdnide. 25 m n, flow 1nLhnin, 30C, A
0.05% TFA in 420, B: 0.05% TFA in CH3CN. 1H NMR (400
oD Jg k. 12 (m 3H), 1.23 (m 3H), 1.95 (m
58 (mY2H), 2.77 (m 2H), 3.09 (m 2H), 3.28
,;3.54?m oH), 3.67 (m 4H), 7.28 (1n, 4H),
8.4 Hz, 2H), 7.86 (d, J = 8.4 Hz, 2H).

7.37 (
Found:; 58 32, H 6.13; N, 6.97. C27H35N303 x 1. 30
C2HFSb\)X 0.6 H2O has C, 58.41; H, 6.21; N, 10 6.90%
COVPOUND 12:

4- [ [Wsinlg(thid mtmmmsma@medbmmthénmq [aw(tﬁ I net hoxyet h
et ERMEDITRES (20 We, 048 HShoB hy b b Qe 361 ether (63.4 .,
0.67 mmol) afforded the trifluoroacetic acid salt of COMPOUND 12 as a white solid
(124 mg, 39 %). M.S. (calcd): 450.3 (MH™), M.S. (found): 450.2 (MH"). HPLC: k’:
2.23; Purity: >94% (215nm), >95% (254nm), >99% (280nm). Conditions: Zorbax
C-18, Gradient 10-95% B in 25 min, flow: 1mL/min, 30°C, A: 0.05% TFA in H,0, B:
0.05% TFA in CH;CN. 'H NMR (400 MHz, CD;0D): 6 1.12 (m, 3H), 1.23 (m, 3H),
2.56 (m, 2H), 2.75 (m, 2H), 3.12 (m, 2H), 3.29 (m, 2H), 3.37 (m, 2H), 3.41 (s, 3H),
3.53 (m, 2H), 3.64 (m, 2H), 3.72 (m, 2H), 7.27 (m, 4H), 7.37 (d, J = 8.4 Hz, 2H),
7.86 (d, J= 8.4 Hz, 2H). Found: C, 55.70; H, 5.90; N, 6.48. C»;H35sN30;3 x 1.70
C,HF30, x 0.7 H,0 has C, 55.66; H, 5.85; N, 6.41%

COMPOUND 13: 4-[[4-[(diethylamino)carbonyl]phenyl][1-(3-pyridinylmethyl)-4-
piperidinylidene]methyl] benzamide.
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OO0 / V1 H NH 0J ~ 15 Using the procedure as
descri bed for COVWOUND 10 with | NTERVEDI ATE 8 (220
woo40062 nmol ) and 2- bronoet hyl net hyl et her PEBGS$23104/002071
0.67 mnol) afforded the trifluoroacetic acid salt of
COVPOUND 12 as a white solid (124 ng, 39 %9. MS
(calcd): 450.3 (MH), MS. (found): 450.2 (MH). HPLC
k': 2.23; Purity: >94%(2;1§nn) >95% (254nm), >99%
(280nn) Condi tions: Zorbax 20 C 18, G adient 10-95% B
o 1nmLhnin, 30C, A 0.05% TFA in H2O, B:
A0 OB%AREA | aNCF . 1H Nl\/R(4OOI\/Hz CD3CD): 6 1.12
(m "3H), 2.56 (m 2H), 2.75 (m 2H),
.29 (m 2H), 3.37 (m 2H), 3.41 (s,
B , 2H), 3.64 (m 2H), 3.72 (m 2H), 7.27
(in, 4H5NA.37 (d, J =8.4 Hz, 2H), 7.86 (d, J = 8.4
Hz, 2H). Found: C, 55.70; H, 5.90; N, 6.48. C27H35N303

x 1. C2HF3™®2 x 0.7 H20 has C, 55.66; H, 5.85; N,
6 410 OUND 13:

[[4- [(d| et hyl am no) car bonyl ] phen | di n
t hstmg-t BPI9EFquER wew&«?é]f@f&(}alglﬂptﬁ@ D ATE

8 %g@ﬂ{g,l@%5%&%&@3&%14%%@1&1@@3? 263 lo.o4 nllmélrli %dﬁ

the procedure as describe
the Nfﬁmmmmd sglt QQGOMﬁ})UNDSU ammvl)lteamud (255 mg, 72 %)

M, REfda RSSALY WAL RN A% FauR B trE)- 38 B¢
>0%P é S5m0}, i D8PR@54nmm), >P2%6YR 80rm)MCSndifiond: Zdybax 483 8 3Gradient
.. MLS.. ind): 48 M) C ki1 86 .
100577 byin 55 Bimglog Tl S5 9k EX S i 1A i
cm@wllﬂlm ﬁeéq&b@@@a Lﬁiz @mdg)erbtl 11@r 9@‘1@%81 B b%% m
| ow: | i/ mi 0.05% TFA in TFA

2. 331(1“ 'éﬁ%d\fw %%wgébraﬁnzﬁé 3o %3 5@:&1:?33H) 8. Gil (bns,

b
11& '3 O§gbr%"9H) 3. 12%1 (IE:DFS 8 Hz3ﬁ)1) 7. 1%2(§8J £ gu H%H%g 2. 2459(211{ TH),
7.3 60 2162 155 21, 1.6 161)097% b Tst zaﬂy,, e 151 5.1 1B 5%
bt 2 185 Frounf: €856 5k, 1P 5728847 86 c2HN6, 23 (B x 0.4 1,0

has C, 56.33; H, 5.10; N, 7.68%.

COMPOUND 14: 4-[[4-[(diethylamino)carbonyl]phenyl]{1-(4-pyridinylmethyl)-4-
piperidinylidene]methyl] benzamide

olo

I\
N A

Using the procedure as described for COMPOUND 1 with INTERMEDIATE
§ (200 mg, 0.50 mmol) and 4-pyridinecarboxaldehyde (63 pL, 0.64mmol) afforded
the trifluoroacetic acid salt of COMPOUND 14 as a white solid (244 mg, 68 %).
M.S. (calcd): 483.3 (MH"), M.S. (found): 483.2 (MH"). HPLC: k’: 1.80; Purity:
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7.30 (d, J =8.2 Hz, 2H), 7.67 (m 111), 7.73 (d, J =

8.4 Hz, 2H), 8.51 (br s, 1H), 8.55 (br s, IH). Found:
w@200360B8320 H, 5.02; N, 7.80. C30H34N402 x 2.1 E2HEBUD402071

0.4 HO has C, 56.33; H 5.10; N, 7.68% 15 COVPOUND

14: 4-[[4-[(di et hyl am no)car bonyl ] phenyl] [

1- (4-pyridinyl methyl)-4- piperidinylidene]nethyl]

benzamde 0 0 J 1\ /1 NH,4? N Usi ng the procedure as

descri bed for COVWOUND 1 with | NTERVEDI ATE 20 8 (200
>99% (A560@), a8 (2563 >09%d (dBMeeRCdRbEE Mverx (63 SLGradlent

64nn0%) aff rded thegéglfluoroacetlc acid sa

locﬁﬁvﬁbéuﬂl v Wi/ i, S81 G o OL44o g 1’6!312%3 0. ‘M%TFA in

Ce)NIVERSB: g )
CI(IM d%% Puref?ﬁtn{1 VDO%#(I)%/C]%(?. 20I’5'J ]?38T GBZO 4/ OO§O7

2. 4‘99%4@1%&? (9, 4550884 (547, 3.52409H)2BOMIY 5. Wb diod |(bm§s

D P, M IR FOb AR P B3 TRV (1D

7. CHBON= 8. GHIRNRDS 3.6 (tasi 278). Fa0: D55, ommsa)o N6711311 (br

o3 e Sasa eyl S thing 4 s o)

(brs 51H) 6.09 (br s, 1H), 7.11 (d, J=
773(d-

C?}“Ef’%d# H&' [gﬂ‘#ethiéa@wo °8Fb0§§?h§ﬁwl][#dﬁétawﬁ’&q 2*55 00; H,
d A i F302 x 0.6 H20 has
R P T R A
4 [[4- [(d|ethylanino)carbonyl]phenyl] [
1-[ g6- et hyl - 25 10
2 hl 4 4- pi peri di nylidene] net hyl] benzam de
3ép :NHZ N VN Using the procedure as
scribedy COMPOUND 1 with | NTERVEDI ATE 8 (300 nmg,

0.77 and 6-net hyl - 2- pyri di necar boxal dehyde (116
ng, O. ynol) 15 afforded the trifluoroacetic acid
sal t oL OUND 15 as a white solid (291 ng, 52

' F

Using the procedure as described for COMPOUND 1 with INTERMEDIATE
8 (300 mg, 0.77 mmol) and 6-methyl-2-pyridinecarboxaldehyde (116 mg, 0.97 mmol)
afforded the trifluoroacetic acid salt of COMPOUND 15 as a white solid (291 mg, 52
%). M.S. (caled): 497.3 (MH"), M.S. (found): 497.2 (MH"). HPLC: k’: 2.49; Purity:
>99% (215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
10-95% B in 25 min, flow: 1mL/min, 30°C, A: 0.05% TFA in H,0, B: 0.05% TFA in
CH;CN. '"H NMR free amine (400 MHz, CDCl;3): 6 1.11 (brs, 3H), 1.23 (br s, 3H),
2.41 (m, 4H), 2.53 (s, 3H), 2.56 (m, 4H), 3.26 (br s, 2H), 3.53 (br s, 2H), 3.65 (s, 2H),
5.60 (brs, 1 H), 6.08 (br s, 1H), 7.02 (d, J = 7.4 Hz, 1H), 7.12 (d, J = 8.2 Hz, 2H),
7.19 (d,J= 8.4 Hz, 2H), 7.25 (d, J=7.8 Hz, 1H), 7.29 (d,J= 8.4 Hz, 2H), 7.54 (t, I =
7.6 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H). Found: C, 59.19; H, 5.51; N, 8.12. C3;H3sN410,
x 1.70 C,HF30, x 0.4 H,0 has C, 59.22; H, 5.56; N, 8.03%.

INTERMEDIATE 9
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30

%. MS. (calcd): 497.3 (MH#), MS. (found): 497.2
(MH). HPLC k': 2.49; Purity: >99% (215nm), >99%

W@ 24n08520 >99% (280nn) . Condi ti ons: Zorbax C 1BCT/GB2004/002071

G adient 10-95%B in 25 mn, flow 1nLhnin, 30C A
0.05% TFA in H2O, B: 0.05% TFA in CH3CN. 1H NWR free
am ne (400 MHz, CDCl13): 6 1.11 (br s, 3H), 1.23 (br s,
3H), 20 2.41 (in, 4H), 2.53¢(s, 3H), 2.56 (m 4H),
3.26 (br s, 2H), 3.53 (br s, 2H), 3.65 (s, 2H), 5.60
(br o a doltdjon & IN$ERME]Z$IATE‘B (1.00. 2. éKldnmdl) in Elchloi'tlnTtnethane

(SZE& is aﬂdg%tr{fgxorogcenc-ﬁc (:]__57 n%;::;Z 087m§§>?)( 13 jeactlgn s sp&red
ox?eH)lght?at 3d°¢ then dorcentfat&l tHZiryrﬂeEB Tﬁe rz:ﬁlltﬁ%a oibis Tak8n fhtéiz,
ound , 59.19; H, 12. C3I H36N402 x

dlsﬂrl??@lr@zlﬁpse@ %ueahtzemhhlalél Péo%ngzezorgwc Byeggs separated and
e B D 0s0 T o5 s SRS HORAR, Thesombinide s

organic) Brygrs age Wdshedvpith biine, diicth boar entetdnausesodigf suiphatesfiltered
an%con ent[ra{ | uoroacetic acid (1.37 m, 12.08 mmol ). The
Feaction | s stirred overnight at 40 C then
CONCHilt vidisaakehdntd djmeby forhamideq3 8 hil). N thislsofusioh &kﬁﬂed 2-
into dichlor

t hane and pe zed. with 1 N Na
(rHamgPigRfcHatdre- -@&5&#@9 @’é %%mswprﬂ@d Reaede Cﬁrgg;%arte
(408 n@tz rsaceﬁlﬁ@l) f ThesreddtioB s Watel ofbBIBhPEBTRLN AME realfin

conbi ned anlc | ayers are washed with brine, dried

mpEe lwmr@ ag HKkermingudighlarometlang peg water. g organic layer
isSGRERML "PleSucolSpRashd Pl AR 11fMd NIRRT Hife

solutionis a
cmﬂnmﬁdmrgmwmmyt)ls émda\hylml ahydidup godivm sdigge, [filteRdg@d mol )
n a m
oo Pl Rl IS i R fRmatoghipnT BB en 0
elnting witle 1¥eso Gmmethmoatred:iclﬂmd)rﬂea‘mﬁa affordimg AINTERMEDRL TS €

d taer. The organic layer is separated. The
(O%L?eggs/‘%phase is then extracted 3 tines with
di chl or onet hane. The conbined organic extract is
dried with anhydrous sodiumsul fate, filtered and

INGHMEPIATBAO The resulting oil is purified by flash

Sk P Rz n el h Rt
(5oL) @ad 8N GCl @imbys heNEERNED?C\G'En:hghtA Thelreactionmofture is
conggl"t:iR l[\/lé @ %;%ex? 1ch)8 élchln}%’me%hane and a se?turaped ”%P gn ofas,ogll?lpno'
bicarbonate. The organic layer is separated and the aqueous phase is then extracted 3
times with dichloromethane. The combined organic extract is dried with anhydrous
sodium sulfate, filtered and concentrated providing the alcohol (658 mg, 93 %) which
was alkylated without further purification.

To a solution of the alcohol (658 mg, 1.6 mmol) in dimethylformaldehyde (10

ml) cooled in ice is added sodium hydride (60 % in oil) (46 mg, 1.9 mmol). The
suspension is stirred for 30 minutes, followed by the addition iodomethane (118 pL,
1.9 mmol). The reaction is stirred overnight. A saturated solution of ammonium
chloride is added and the reaction is concentrated. The mixture is partitioned between
ethyl acetate and water. The acqueous phase is extracted four times with ethyl

acetate. The organic layers are combined, dried over sodium sulphate, fitered and
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20 (5m) and 1 NHC (2 m) is heated at 50 C
overnight. The reaction mxture is concentrated and
wa ad0enoised o di chl oromet hane and a saturated soP@I/Gen00af02071
sodi um bi carbonate. The organic |layer is separated
and the aqueous phase is then extracted 3 tinmes with
di chl or onet hane. The conbi ned organic extract is dried
wi th anhydrous sodium sulfgate, filtered and
concentrated providing the "al cohol (658 ng, 93 %
cotdoerﬁfatedZ H‘hw&sumlng y)il afag @uMﬁédWlﬁ},uﬁevérw plhieé clipuimbfo@phy,on.
a cohol
elH‘i‘?FeY"ﬁ’S‘/ 01 rins %éﬁ%}@@“@%ﬂ WY SRBnBgO % FERoRaleiaed
TiOskothiB: el obtaited SN arioRddedticd AR M .and W%s H’@&i dy ex-ﬁla@tlon

suspension is stirred for 30 m nutes, by the
W&Hél*]%m?ﬂéﬂ!l’élaﬁéﬁH%@de‘!néyfﬂ_mmdi S@umﬂﬂf?delge reaction

N fE QN qoBILENT 4 tion of ammonium
B%Elgﬁ g?‘?de |§@ 8%2 éﬁyél%%a%cg%tl%ghﬂl s concentr at ed.
The m xture is partitioned between et hyI acetate and

e h t ur tinmes, with
CX\%& nd 1§c£1“g'c[g&g'$¥1émonrozc Oc‘?y*]gv @ﬁ'&m itk “ri ed
pxpmlnﬁmdnagﬂibmyl];bbmztamde‘l tered and WD 2004/ 101520

PCT, GB2004/ 00071 50 concentrated. The resulting oil

ashpugi fied hy & everse phase chromatography, eluting
v@{h acetonitrile in water containing 0.1%
tTifl pacetic acid. The product was obtained as the
trifluogOgcetic acid salt and was freed by extraction
Wt h~qj oronet hane and a | N sodi um hydr oxi de

sol uti providing 5 | NTERMEDI ATE 10 (95 ng, 14 %
yield) as a colorless oil. Conpound 16:

e T L L donel et byl L bengtr e 0y PN B
-4- Nl ridin enejne en m.e, .
tofy ezle é@oﬁ% g((ﬁ gﬂiﬂv ‘Q@ﬁm?ﬂ%}a InbRRERRRRE AT <§%>m@4%2
mifd) #hd hquedhs IN ipstadiels darbb@dte!@em 3 Mmolﬁtm“rmxt&@l&

4-am nocar bony| phenyl boroni ¢ acid (33

der%ﬁ%?P‘i fos 78 mipfeovih Ditogen: akisnpriledivp éqﬁ@#@tr(pd)e@lﬂwspmne
b 0 Mol iy e ASGERIEHLLE ST M e
THelreaaiongnix@re0s conted yndi dilugeddueith ethiylaceteta@nd wateri BThiewrgnics
lag)eer% ?e%a}a%d%gg thfe%aue%ug Bﬂasg is then extracted four times with ethyl
acetate. The combined organic extract is dried with anhydrous sodium sulfate,
filtered and concentrated. The resulting residue was purified by reverse phase
chromatography, eluting with 10% to 45% acetonitrile in water containing 0.1%
trifluoroacetic acid. The product was obtained as the trifluoroacetic acid salt and was
lyophilized to give COMPOUND 16 (31mg, 54 % yield) as a white solid. M.S.
(calcd): 464.3 (MH"), M.S. (found): 464.2 (MH"). HPLC: k’: 4.02; Purity: >97%
(215nm), >98% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient 10-
95% B in 25 min, flow: ImL/min, 30°C, A: 0.05% TFA in H,0, B: 0.05% TFA in
CH;CN. "H NMR (400 MHz, CD;0D): & 1.12 (t, J= 6.2 Hz, 3H), 1.24 (t, ] = 6.1 Hz,
3H), 1.97-2.06 (m, 2H), 2.47-2.58 (m, 2H), 2.71-2.82 (m, 2H), 3.03-3.12 (m, 2H),
3.22-3.32 (m, 2H), 3.34 (s, 3H), 3.48-3.57 (m, 4H), 3.61-3.68 (m, 2H) 7.25-7.30 (m,
4H), 7.37(d, J = 8.0 Hz, 2H), 7.86 (t, J = 8.4 Hz, 2H).
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15 The reaction mxture is cooled and diluted with

ethyl acetate and water. The organic |layer is
waepanetsed and the aqueous phase is then extrapCEGBR@U002071

times with ethyl acetate. The conbi ned organic

extract is dried with anhydrous sodi um sul f at e,

filtered and concentrated. The resulting residue was

purified by reverse phase hr omat ogr aphy, el uti ng

with 10%to 45%acetonitril5e in water containing 0.1%

INAGRBDIATEAN 0 Alckbkdrfio[a% pbny THsthyly-0-ghitsetid NG Hd o |t TLNVEIS
tPe trifluoroacetic acid salt and was |yophilized to
dighyla bRSERBOND 16 (31ny, 54 %yield) as a white solid.

'Vl S-To eﬁébﬂltféﬂ)of INPER BEDYEE 5 (W08, 2.6 heHA in dlélﬁéro%lewhb“bs
HPLC. k': 4.02; Purity: >97% “C15nm),  >98% (

mbpeas gddebiiiroraaentigiapiddAg: mzoemmel); §he @3&H¢YEW@S amned at

F
rotd gty ik e s Hlklhen i oo Wil (1.
ThePagm)c la&r]wa:& ﬁle(itd,ried (MgSOZ} fittgre®ai)d, co]ncéhﬂra(etl to dive aGellow
- 3H) wod. 06 2 2.47-2.58 (in, 2H),
Soggﬁﬂé%fg% eld 3m03 5012 (m 2H), (Is.nzz-g?sz (m
2H) ,Th3. 314on Solldabﬁs, 1&01418d3n B7Z-d{dMorddthane 31 HhiJa@B (i n,

be(ltlz_%?lde yde @ 3,2 rﬂz 3n1zm}ﬂ0%dzﬂsé1&rﬂ1mmw@?b@zﬂbdﬁ%goﬁ1

ml%él) PRI, Aﬁﬁer]s%rrlrfg ifopf}f?éerﬁéP s ht room tem%erature the reaction was
- (phenyl met hyl) - 4- piperi di nyli dene] met N, N-

dilgfedritht dichleiemgthaaeantdovashedwith p@mraw anmswmmmmasaonate.
d
e et feyer I AN SRR nichine B @5 BHAET
orgwc Sitiacts edreadried AMgSOon), fidtared nad memwm |Pg htantikegive was
m hyd d The organic
oy T E R B R YR i oo
concentrated to give a yellow solid (684 ng, 88%
Th I i d I i
RN BF bl iy T ehenpiebaboby de (0. 32 L,
plgenhlﬂmaéﬁepaaﬂylm@wmugm R&edfy bor ohydride (661 ny,

were added. After stirring for three
day stos SOMI@mOf BV MEIN A TE 1H dn desetvenn(] avasidder 4-
t { t S
ey el BAIeATRI 130 el RSt i3 Sl SO
cattonate (2N ,rebmb, 4.8 nonalhl ﬁh@m‘ttfmanmsaingbssdddonmmmm then

BB RPN RRERT GoP e Yoy i iR ageson
hedtkd WaS0 Wooa R0 BcLraSTie eattionWwds@asled i ethyl acetate was added.
The reaction was washed with saturated ammonium chloride and the organic layer
was dried (MgSO,), filtered and concentrated. The residue was purified by flash
chromatography, eluting ethyl acetate, to give INTERMEDIATE 12 (616 mg, 68%)

as a yellow foam.

COMPOUND 17: 4-[[4-[(diethylamino)carbonyl]phenyl][1-(phenylmethyl)-4-
piperidinylidene]methyl]-benzamide
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| NTERVEDI ATE 12: 4-[ (4-cyanophenyl) [
1- (phenyl net hyl) - 4-

w@er@enodenyl i dene] met hyl ] - N, N-di et hyl - benzam PET/G82@4/002071

sol ution of I NTERVEDI ATE 11 in dry toluene (15 nlL) was
added 4- cyanophenyl boronic acid (430 ng, 2.9 nmol),
et hanol (3 nlL) and aqueous sodium 20 carbonate (2N,
2.4 n, 4.8 mol). The reagﬁlon was degassed for 20
m nutes then pall adi um tetrakistriphenyl phosphi ne (225
0. 2 mmol ) was Cadded and the reaction heated to 90
20 eaction was cool ed and et hyl

; he reaction was washed with

[ O um chl ori de and the organic |ayer was
dried (MySCH filtered and concentrated. The residue
was purififediby flash 25 chromatography, eluting ethyl
acetate, tq,give | NTERVEDI ATE 12 (616 ng, 68% as a
yellom1foag} COVPOUND 17:

th

4-1[4-[ (@&h ylanino)carbonyl]phenyl] [
1- (phenyhnet hyl ) i peridinylidene]neth I]-benzan1de
VO 2%0%@0@92)@%?&&&%@6@3@@ 07 mgsp3 mana) i ‘BuOH] (15ed.)

| AT

WSy bR BRI 5 b o S ReteWeth,

Aﬂe@nﬂmmr)thawdcttdnews&acled omd eumserieatde d'he oesidefelwax purified by

t.h B . d .
o P GrbE %, BRSSP P BB nan i
ccoMPmmmogr/mw). mg] a1t %@@el@)%styeuasﬂ%mt nﬁmﬁiatelnal was
hl or gnet han ., COVPOUND 17 (389, 2

dlwﬁvﬁa jm g 9@me§wn? idiethpgegher QN vta%del %%P%H’a? n

ad@lbd? hrwsqsg%maﬁl eva@%cé@atéﬁo heldopeiiad 19 2Nne HE ok

was added. The sus ens%on was concentr at ed

Mtso( G\dé MK MS. foundied§ds (MHD: HPINE:&”: 3. 2 Potity:

Ao Shesnandd: Sl AL i, rain

2065086 Brip 25 @um,cﬂdw dni,/mﬂo BBYX ACO106% TF Adi Ep®, B:ADIBOTFR in

5o TR HoB8peRo-Prlk 7 b otn D etgny{ o 2.

2.86-030 Im23H), B1008H)8, (1 287 - 22531 35 nm zflfb, 3.452. ﬁﬁ(n?s 48@ 4.32 (s,
2}?);'%.251%2070( 3@12{33,(722@ (d. 2H) 4 53 Hz 2H) TRy (mFQH), 7.82 (d 329,

Hz, 2H). Found: C, 68.64; H, 7.17; N, 7.62. C31H35N30; x 1.4 H,O x 1.0 HCl has C,
68.53; H, 7.20 N, 7.73%.

COMPOUND 18: 4-[[4-[(diethylamino)carbonyl]phenyl][1-(4-thiazolylmethyl)-4-

piperidinylidene]methyl]benzamide
(o] (o}
I
N

r

Using the procedure as described for COMPOUND 10 with
INTERMEDIATE 8 (170 mg, 0.45 mmol) and 4-(Chloromethyl)thiazole
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2H), 7.20-7.27 (m 4H), 7.23 (d, J = 7.2 Hz, 2H),

7.40-7.55 (m 5H), 7.82 (d, J = 7.4 15 Hz, 2H). Found:
w@2008806290 H, 7.17; N, 7.62. C31H35N3O2 x 1.4 P1IGB2M4/002071
- HO has C, 68.53; H 7.20 N, 7.73% COVPOUND

18: 4-[[4-[ (di et hyl am no) car bonyl ] phenyl ][ 1- (4-thi azoly

| met hyl ) -4- piperidinylidene]nethyl]benzamde 0 0 NI

\V/ fFNH2JV I N NS 2054sing the procedure as

descri bed for COVPOUND 10 W|th | NTERVEDI ATE 8 (170
hyrdgochlbridd (8dmag,) 0.40embt) (a8lokded aineetrifllyibjob bitie 20idea N\GY

CORRCIG 18 30 b FISA Ml */}», Msntealedt A8l cfen) 8,
e SRt ot D ey
% (230nm). Eepditigps: Z/@ba% pzllssmdnemg@%or@m mm .£99,
1&%@9 MoeC C@rtm%lpeﬂﬁm ?& héx,o gcéﬁ 46 ﬁ%ﬁqé aRfq Iﬁwg fd

25 mn, flow 1% Form ¢
NMR (400 Mg, C®3@%)Fér1m2c(t Aea H1 Fa, THBOR3 (4 = M/Hz(m)oz 50-

2 SR 8 B8, g T S o Ll
21), 356 3.6531n(, aH),2kH4, (s, RE2AL.B1 @, 4(y) 7.2Hd, J 3. 840H3, 1), (786 (m,
s B2 00 15 bg, Bt s2 a8 chapBmih g o
C,HIBObZ 0.81HH0 hds@ind 09G4, 5@511\2756%4 91, N, 7.55.
C28H32N402S x 2.1 10 C2HF302 x 0.8 H20 has C, 52.09:

H 4.85 N, 7.50% COVPOUND 19:

Cé 1-(5-t hl?g.zg% y I mtﬂbﬁl&ﬂb%%l’ﬁﬁ%ﬁw]ﬂ ([S-thlazolylmethyl) 4-

lerpbwhdﬁw}mﬁtdjﬂﬂﬂ@]nmﬁyl ]benzamide 0 0 NH, N
|

Using the procedure as described for COMPOUND 1 with INTERMEDIATE
8 (170 mg, 0.45 mmol) and thiazole-5-carboxaldehyde (61 mg, 0.54 mmol) afforded
the trifluoroacetic acid salt of COMPOUND 19 as a white solid (124 mg, 38 %).
M.S. (calcd): 489.2 (MH"), M.S. (found): 489.2 (MH"). HPLC: k’: 3.06; Purity:
>99% (215nm), >99% (254nm), >99% (280nm). Conditions: Zorbax C-18, Gradient
10-50% B in 25 min, flow: 1mL/min, 40°C, A: 0.1% Formic Acid in H,0, B: 0.1%
Formic Acid in CH;CN. '"H NMR (400 MHz, CDsOD): 4 1.11 (t, J = 6.8 Hz, 3H),
1.24 (t, J = 6.8 Hz, 3H), 2.51-2.78 (br s, 4H), 3.25-3.33 (m, 2H), 3.10-3.62 (m, 4H),
3.49-3.58 (m, 2H), 4.73 (s, 2H) 7.28 (m, 4H), 7.38 (d, J = 8.4 Hz, 2H), 7.86 (d,J =
8.6 Hz, 2H), 8.09 (s, 1H), 9.20 (s, 1H). Found: C, 52.48; H, 4.85; N, 7.67.
CasHzaN4O,S x 2.1 CHF30, x 0.5 HO has C, 52.47; H, 4.80; N, 7.60
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15

N 15 Using the procedure as described for COVPOUND 1
with | NTERVEDI ATE 8 (170 ng, 0.45 mmol) and

wao hioaaelses 5- car boxal dehyde (61 ng, 0.54 nmol) edT/cBo@d/002071

~the trifluoroacetic acid salt of COMPOUND 19 as a
white solid (124 ng, 38 %9. MS. (calcd): 489.2 (M),
MS. (found): 489.2 (M#). HPLC. k': 3.06; Purity:
>99% (215ni n), >99% (254nn), >99% (280nm) . Conditi ons:
Zorbax C- 18, Gradient 20 10-50% B in 25 mn, flow

COMPOTND 200@[[4#(ammoﬂ:%&qﬂ)ﬁshenyml Butypipd2idin-BylientYmethyl]-

Ng\?d clemd .n CH3CN. 'H NWMR (400 MHz, CD3OD): 6 1.11

ie ye%z e 3y 1.24 (t, J = 6.8 Hz, 3H),

o 4H), 3.25-3.33 (m 2H), 3.10-3.62 (m

M 2H), 4.73 (s, 2H) 7.28 (m 4H,

7. ‘ »‘ 4F|z 2H), 7.86 (d, J = 8.6 Hz, 2H),
.09 (S ! 9.20 (s 1H). Found: C, 52.48; H, 4.85;
N, 7.67 y C28H32NAR2S x 2.1 C2HF302 x 0.5 H20 has C,
52. 47, 4.80; N, 7.60 WD 2004/ 101520

PCT/ GB200#/ 002071 54 COVPOUND 20:

4-[[ 4- (gm nocar bonyl ) phenyl ] (1- but yl pi peri di n-4-yliden
e)met hyt] - N, N-di et hyl benzami de. 0 0 N1 \ / | NH,

N Y Using the procedure as described for COVPOUND 1

Using the IPNJFE@WEEJI deperiigedforGOMP QRIND(]., WISV YIERAATE 8 (242
oA By ROyl RS A e
acscb:*oailtd)f @YNDID a9)a whiteSiolif ¢H4any, 444048 .M. S. (deked):, 44813S.

ORI eS8 G s B i o

(2Z g x9%T4 m()nﬁ).adfbﬁditlorisozmx B8 %dl%iﬂlO 50‘% 8Vih 25 min,

e AR B ool B ot L% P BTN SRk,

(4bBM}$zH):D3®D;25(1% (t J =J7 4:Hg £ 3D ;12%[')‘1% J 46%4—1%*3H)t1, 24 drt
|
J 76@@9 3@@) 1(3o’(r1 ﬁ$ (12+%H) 2%7713 784 3H),i246-26§ (brzn.GH)22.16-

T AP A gt T2 A A, 525

2H), 243 tor3tLJ Fnhl-74Ha, 2H), BZA-73) (&, 4HB737Hd,,J %H)Z,HZYZHQ 78, (d,

18318 Gl rofll) o SPUNGE 656 R%6.91) chiRu89x Mo &0, x

0.5 H,O has C, 60.03; H, 6.44; N, 6.82%.
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waoodiesepound of formula 1,

15 0.5 H2O has C, 60.03; H, 6.44; N, 6.82% WO
2004/ 101520 PCT/ GB2004/ 002071 55 Wiat is clained is:

acceptable salt thereof, diasteroners, enantioners,
or mxtures thereof: OO RN2 NRAR3I r I R N 11
R wherein Rl is selected from hydrogen,
Cl. 6al kyl -O- (=0 -, optionally substituted 10
Cl. 6al kyl, optionally substituted C3_6cycl oal kyl
optionally substituted C6_loaryl, optionally
u?stiLutsd.C2_9heterocycIyI, optionally substituted
— e .3al kyl, aOO D4 optionally substituted
1.C2_9h ebiap Q&M Gl Yormidla 138 bkatnacaifidally Ab&ifbidsalihérSofd
divalent group selected fromoptionally substituted
digstergmpiey $BRABOMYHLIr FHAYurS) theseddst i t ut ed phenyl ene,
optionally substifuted phenyl ene-Cl.3al kyl, optionally
15 substituted C3]lisheteroarylene, and optionally
subst it ut ed RS\ 5héteroary! ene- ky|~R'R2 and R3
are, independently, en, optionally
substituted CIRBal ki _aAd oplig 2l |y RObstituted
C3. 6¢cycl oal kyl ; and R47and |5 ar’e i ndependently
selected from-H, optionally substituted Cl_6al kyl,
optionally substituted C3 8cyg¢l oal kyl, optionally
substituted C6_10aryl, 20 optionally substituted
C2_9heterocyclyl, optionaMNy substituted
C6_Il oaryl - C1. 6al kyl, optionglly substituted
C_, 9heterocyclyl-Cl _6al kylR -C(=0)-NR8BR9 and
-C(=0) -R8, wherein R8 and_R9 are independently
sel ected fromH, optionall} substituted Cl1_6al kyl,
optionally substituted C3_8cycl oal kyl, optionally
substituted C6_10aryl, WO 2004/ 101520
WhRYinGB2004/ 002071 56

R! is selected from hydrogen, C.salkyl-O-C(=0)-, optionally substituted

Ci.galkyl, optionally substituted Cs.¢cycloalkyl, optionally substituted Ce.1paryl,
optionally substituted C.oheterocyclyl, optionally substituted Ce.jparyl-Cj.3alkyl,

. ) O*D—g‘ .
optionally substituted C,.gheterocyclyl-C;_salkyl, and , wherein

D is a divalent group selected from optionally substituted C;.salkylene, optionally
substituted phenylene, optionally substituted phenylene-C;.salkyl, optionally
substituted Cs.sheteroarylene, and optionally substituted Cs.sheteroarylene-C.salkyl;

R? and R? are, independently, selected from hydrogen, optionally substituted
Ci-salkyl and optionally substituted Cs.¢cycloalkyl; and

R* and R® are independently selected from —H, optionally substituted
Ci-salkyl, optionally substituted Cs.gcycloalkyl, optionally substituted Cg.jparyl,
optionally substituted C,.oheterocyclyl, optionally substituted Cs.0aryl-Ci.salkyl,
optionally substituted C,.gheterocyclyl-Cyealkyl, -C(=0)-NR®R’ and -C(=0)-R?,
wherein R® and R’ are independently selected from —H, optionally substituted

Ci-salkyl, optionally substituted Cs.scycloalkyl, optionally substituted Ce.jparyl,

a pharmaceuti cal | pCT/GB2004/002071
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optionally substituted C2_9heterocyclyl, optionally

substituted C6_| oaryl -Cl. 6al kyl, and optionally
wGauinstiotsed ed C2_9het erocycl yl - Cl_6al kyl . 2. A ponp820vd/002071

according to claiml1, 5 wherein R is selected from

hydr ogen, Cl1_6al kyl -O-C(=0) -, Cl-6al kyl,

C3. 6¢cycl oal kyl , phenyl, phenyl Cl_3al kyI

C3_5heterocyclyl, and CS Sh gt erocycl yl - a . 3al kyl,

wherei n said Cl. 6al kyl, cycl oal kyl, phenyl,
omioeadw Suﬁﬂtltﬁiacﬁ Ky. bhe‘giﬁgc@h Q)lbﬁdilﬁﬂlly @hbﬁ_titutétﬁds_loarylt;CM_alkyI, a(rj)d

y re optionally substitute

pg:&g?”% ?t&utﬁ%%:é9lﬁreé yi‘éﬂ-é@fyzd from Cl - 6al kyl ,

hal ogenated Cl -6al kyl, -OH, -NO2, -CF3, Cl1_6 10

al koxy, chloro, fluoro, bromp, and iodo; R2 and R3
2.are %FWPOUDQI"}EFOMH&WIRQ bre independently sel ected

f r ongprekhin RO s@fé@\!ethoﬁH%%r(?%EFtél ) F@y =0 )S%St F?l Y

substituted C3_5heterocyc opt ona y ut ed
Cpiaealgalkydipteaylkphenyl- Gpi‘dik)’hd]blskretg‘obﬂtdylt anddd. 5heterocycly1~

Cigigl SR Gl SR P SRS ky
C{gh&ﬂz%ﬂ#&l}égﬂﬁﬁﬁbﬁt@??ﬂiléﬁ%gwth@ gir)kmiailﬁku&ﬁtd&}d by one or
PSR R B Gt S Kot C G 5O -CFa
alRaMYSEH16rd! ebro oMb, an@édopnal | y substituted

C3_5heter gcyclg)f opti onal | y substituted

phe |ané;|R l;andnt i onal |y substituted

I [

-SSR Khale oL 0L LBy Bk o,
omlpmlbfrﬁagiftyutecz 05- smtﬁswqyt‘abrt egtigallg sybstluwaq;hepmc&al_l@yl
op%oPﬁlgt g&? I gc?n Cs eE‘c‘)jcl ”1%111 él. 3 ji“ oﬁtloﬁlgﬁﬁ)}%ﬁ&e@l-!@zﬂ&’y|
op@8ndityysobsiimitiy C;. chhlemum GhticBallkyiibstimted Cs. scyc’loalkyl ¢ salkyl,
Cgekg%%g%}%yh&bﬁé@wlﬁééfl é{,}m@% nar Sﬁggpendentgf sel%cted from 2

HC3pidialie Etﬂ)@ﬁ&l&d%%ﬂ' dtional gﬁsugmtht@@ akl Hétei&?z@ty‘l toptigchiy
one or nore group sel ected from sel ected
supgtitefsdt Rjanyl- ﬁaﬁé}@’éml@’éﬁ”y@llb%l&ﬁk%ﬂs shetepgeyclneg-salloh3,
) 0 d
opg$neﬁly6§lui5§?f&’te(;i @:Na%@ Eftll)ﬁhgfy%gbgﬁg ¢ dr oélﬁgl %Bﬁ-aﬁ'}p

Subﬁim!fédjﬁdscad@dkﬂl 6gsatk<yl claimi1, wherein V\D 2004/ 101520
PCT/ GB2004/ 002071 57

3. A compound according to claim 1,

wherein R! is selected from hydrogen, Ci.6alkyl-O-C(=0)-, C;¢alkyl,
Cs.gcycloalkyl, phenyl-C;.salkyl, and Cs.sheteroaryl-Cy_salkyl, wherein said C_¢alkyl,
Cs.¢cycloalkyl, phenyl-Cisalkyl, and Cj.sheteroaryl-C,_salkyl are optionally
substituted by one or more groups selected from selected from Cyalkyl, halogenated
Crsalkyl, -OH, -NO,, -CF3, Cy_6 alkoxy, chloro, fluoro, bromo, and iodo;

R? and R? are ethyl; and

R* and R® are hydrogen.

4. A compound according to claim 1, wherein
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R is selected from C2-4al kyl, benzyl,
t hi azol yl methyl, furylnmethyl, pyridylnethyl, and

wa bioengiseet hyl , wherein said C24al kyl, benzyl , PCT/GB2004/002071

thiazolyl methyl, furylnmethyl, pyridylnethyl,

thi enyl methyl are optionally substituted by one or
nmore groups selected fromCl 3alkyl, -OH, -CF3, C-3
al koxy, chloro, and fluoro; R2 and R3 are ethyl; and
R4 and R5 are hydrogen. 5. conmpound according to

cl aiRi ﬁsele«hﬁi fomn (Bhalkfﬁl %rzﬂ‘@nazowfllﬁétﬁyl[lfu?ﬁm%ﬁa ect ed

2-furyl
P%frﬂ%g]}l%hﬁy 51‘3113’181 k erezn ?fﬂﬁi (p- 39“@1 ﬁasmgh thinzel|msthl,
fuBy GRS, ?yﬁd;tlﬂl'eﬁlﬁw lthie lx‘ﬁ@tlh?lr dfe 8ptlJanlF EBﬂstltuted by one or more

5- et hi en or o- 3-

AR Y A W ot ol AR KA

3- pyga |R3{181 4-thi zolyl, 5-thiazolyl,
npro&l‘?é TN lézlﬁq‘nyl 2pyr|dyl R2 and R3 are

et hyR" andritf arelEydTMgeand R5 are hydrogen. 6. A conpound
selected from 4-[[4-[(diethylam no)carbonyl]phenyl]
[ 1-(2-pyridinylnmethyl)-4- piperidinylidene]nethyl]

5. benzﬂﬂbldpounﬂ(hcébr[ﬂ:né-tcﬁ ¢ldinet hmie%ﬁl no) car bonyl ] phenyl |

t.h - di nylid
ben?% 226 V[’lt%el% 8§ i@k@er ' eﬁe@&%ﬁh}eﬁmg RS-
clﬂor()&' fubb’lai'l)rﬂe 1Dyt B Rk er 2 -ei g, 30aneb el 5-chloro-2-

thip B ighiEnyl bl g2 g ol -
|

mgt%OI(}(nQét F%’iﬁ ﬁﬁ' ogg %%inzspf %ﬂglagﬁl%h% ;]rom %%ré]llﬂgtﬁyl-

Z‘PIH%}(IS mst hyl - 2- fur anyl ) net hyl ] - 4-

[ ) I.d hyl] benzam de;
2 F[ a[dnfl(ri‘%‘9 %‘%@m rﬁit)) %:/a]r bonyl ] phenyl ]
[ 1- [R*3nde® hayd h;&lrdsga:nenyl ) et hyl ] - 4-
pi peri dinylidene]methyl] benzam de; 30
4-[[1-[(3-chl oro-2-thienyl)nethyl]-4-piperidinylidene]
6.[ 4- [A dbmphindasieared from@r bonyl ] phenyl [ met hyl ] benzami de;

WO 2004/ 101520 PCT/ GB2004/ 002071 58
4-[[4-[(diethylamino)carbonyl]phenyl][ 1-(2-pyridinylmethyl)-4-
piperidinylidene]methyl] benzamide;
4-[[4-[(diethylamino)carbonyl]phenyl][ 1-(2-thienylmethyl)-4-
piperidinylidene]methyl] benzamide;
4-[[4-[(diethylamino)carbonyl]phenyl][1-(2-furanylmethyl)-4-
piperidinylidene]methyl] benzamide;
4-[11-[(5-chloro-2-furany)methyl]-4-piperidinylidene][4~
[(diethylamino)carbonyl]phenyljmethyl] benzamide;
4-[[4-[(diethylamino)carbonyl]phenyl][ 1-[(5-methyl-2-furanyl)methyl]-4-
piperidinylidene]methyl] benzamide;
4-[14-[(diethylamino)carbonyl]phenyl][1-[(3-methyl-2-thienyl)methyl]-4-
piperidinylidene]methyl] benzamide;
4~[[1-[(3-chloro-2-thienyl)methyl]-4-piperidinylidene][4-[(diethylamino)
carbonyl]phenyl]methyl] benzamide;
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4-[[1-[(5-chl oro-2-thienyl)nethyl]-4-piperidinylidene]
[4- [ (diethylainino)carbonyl]phenyl]nethyl] benzam de;

wa2(opderstdi et hyl am no) car bonyl ] phenyl ] | PCT/GB2004/002071

1-[ (5-net hyl - 2-t hi enyl ) net hyl ] - 4-

pi peridinylidene]nmethyl] benzam de; 5

4]%51 [ (6-chl oro- 3- pyridinyl)nethyl] 4- pi peridinyliden
e

[(d|ethylan1no)carbonyl]phenyl]nethyl] benzam de;

4- [ [4AH1 (- ﬁﬂdsm%ﬂildmgb)maihbﬂmylblb@hbmidbnd][4-

3- hydr.ox di I d t hyl

@etiamecbdphednBoRFas car bony 1 pheny! ]

[ 1- (& tdﬂaw%mé?aa%ny% Ry IR L[S indtHyi-denieyTrhdilyy1]-4-

benzam di et hyl am no% car bonyl ] phenyl ]
plgquqlml@ym]meﬂy[]&@tlml %4- piperidinylidene] met hyl ]

enz henyl

1 iR P AT By A T
[(bmﬁw‘ammtépar}h@qyl]phenyl]methyl]-benzamlde

I R 2
i%agtgﬂyﬂdéﬁe];zﬂﬂb’g]%ebﬁaﬂmeé ;hyl ami no) car bonyl ] p{wenlyl 1 [
benz‘éWt[é‘ge F%C{B%a&l?%’é’ﬂﬁeﬁﬁhﬂ @crﬁ?tg?e)’{]?’)%hy I’fgﬁyl 1 [
pibeliBREMANRIII) befizantile;

pi peri di nyl i dene] net hyl 1 benzamnm d
4- [ [4%{[[4([@/1@111»&1911@1@%‘)% ]B]Eﬁ?y]]qlp@é?wqd}nyﬂmethyl) -4-

%)méée]i? 131 eﬁig/]ﬂ%{ﬁeﬂﬁ@dﬁ] benzami de;

3- [4—[I[4é[ddleﬁmlﬁhmn)mbwﬂbhﬁmyl]ﬂlpﬂemyld}nﬂlmethyl) -4-
y
pi?le‘é‘gp}'lb‘* yﬁ%héﬁﬁli Eﬂlwld?’] benzami de; 25
4- [ [ 44 [4ajidisneambear)ydrheiydplydny ] M- Ks6inyetipil Bemiridinylmestiyileten
e) n&t h%i ] gf\l i et hyl benzam de; and pharmaceutically
PREEEBY : "%“%yt FEPEEF . 7. A conpound according to
any @ ieth ﬁ i%0)darBodyfbhehy [ 1S -@e e y-. 30 WO
2004/ ?%1[3 2004/1]82%1;1[ §’9 PRAPYE
plperldmyhdene]methyl] benzamide;
4-[[4-[(diethylamino)carbonyl]phenyl][1-(phenylmethyl)-4-
piperidinylidene]methyl]-benzamide;
4-[[4-[(diethylamino)carbonyl]phenyl][1-(4-thiazolylmethyl])-4-
piperidinylidene]methyl]benzamide;
3-[[4-[(diethylamino)carbonyl]phenyl][1-(5-thiazolylmethyl)-4-
piperidinylidene]methyl]benzamide;
4-[[4-(aminocarbonyl)phenyl](1-butylpiperidin-4-ylidene)methyl]-N,N-
diethylbenzamide;

and pharmaceutically acceptable salts thereof.

7. A compound according to any one of claims 1-6 for use as a medicament.



8. The use of a conpound according to any one of
claims 1-6 in the manufacture of a nedicanment for the
wo beramy20f pain, anxi ety or functional PCT/GB2004/002071
gastroi ntestinal disorders. 5 9. A pharnaceutica
conmposition conprising a conpound according to any one
of clains 1-6 and a pharmaceutically acceptable
carrier. 10. A nmethod for the therapy of pain in a
war m bl ooded ani mal, conprising the step of
g8admi Thesdse roifagompoﬁﬂiadcoitmhg’&i arlylonB @€ Clatiis 58 @rhthé hemafytuse
her eutl alg¥ effective 10 an?unt of a npound
%‘88 thnirersRe obpaig pg¥ IR of Tgctignal gﬁ?t’i?é‘tt Poigek or
dg&g@gherapy of anxiety in a warm bl ooded ani mal
conprising the step of admnistering to said ani nal
in need of such therapy a therapeutically effective

5 9 ano uﬂtloh%na%elﬁﬁgp& sﬂ?Ig ?&{SI%IEE%nagi zlf)%cgﬁ}you%] GocRfdifs @J' aW? one

roc oun
Of Qjaumsllaé quid ammnpaqegilw@y ac@p@bleRamieRd \N N~ R3 | I\ 1
R N R Il reacting a conpound of fornmula IIl with

R7-CH2X or R7-CHO 20 WD 2004/ 101520
1GCT/ CB2A0A 008 THeragybf pRinGh a RazmMldbdeMaN@al, BSmbriding the

R H. . . iy e . .
step ol\% administering to said animal in need of such therapy a therapeutically effective

10  amount of a compound according to any one of claims 1-6.

11. A method for the therapy of anxiety 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 1-6.

15
12. A process for preparing a compound of formula II, comprising:
0O 0
RA R*
~ I?l - i?| -~
R’ R®
J
R’
I

reacting a compound of formula III with R’-CH,X or R’-CHO:
20
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1l wherein R2 and R3 are ethyl; 5 X is selected from

ad, I, Br, -OTs and -OVs; R4 and R5 are independently
w@eloeaorsdo from -H, optionally substituted phengCT/GB2004/002071

optionally substituted C3_5heterocyclyl, optionally

substituted phenyl-Cl_3al kyl, optionally substituted

C3_sheterocycl yl -Cl1_3al kyl, optionally substituted

Cl 6al kyl, optionally subgbituted C3_6¢cycl oal kyl ,

optionally substituted C3.6cycl oal kyl -C1_3al kyl, 10

-C(=0 -N-R8R9, am@ -C(=0)-R8, whereih R8 and R9 are

independentky sel g H, opt onahhy
substi tuted phegyl; gsubst Myt ed
C3. 5heterocycl yl, o $tituted
phenyl - Cl1. 3al ky¥, op i tutfed

C3_5heterocycl yl -C1. 3al kyl ,[| optionally substituted
Cl 6al kyl, optionally substituted C3_6c¢cycl oal kyl
optionally substituted 3 _6dycl oal kyl - ClL. 3al kyl ;
C010-D4 15 R7 is selected frdom, C1.6al kyl,
C3_6cycl oal kyl, phenyl, pNényl-Cl_3al kyl,
C3_5heteroaryl, and C3_5hebleroaryl -Cl_3al kyl, wherein
said Cl_6al kyl, C3_6cycloal kyl, phenyl,
phenyl - C1_3al kyl, C3_5het edaryl, and

wkaeighet eroaryl - Cl. 3al kyl are optionally substituted
by one or .nore groups selected fromselected fromCl_
6al KylandRalasgehdt ed C1_6al kyl, -OH, -NX2, -CF3, Cl1.6

21 KK Yol £ 4910 ORI QMDOWZ0, and 1 0do; and D i<

al’ent group S€lette romoptionally substituted
Cl. &Rfl daylIREne; indeehdantip stlyctad hami-H) bptibratie sybstmesd phenyl,

ptionally s t.ituted phenyl ene-ClL 3a |,
onges Bridprefo e Bl St Eo P P e sl
optibhalBrsabliitutsd 05 tHetard ol C@Jdn%u SdptiehylyesBstittidd 8aLauiL.-

WO 2004/ 101520 PCT/ §2g04/_ 002071 61 13. A process for
onsiray b suRgituted Sapryclealkyh optinmally snbstituted fssrysiangey-Cosatkyl,
-%@-ﬁl—ﬁhﬂ ang-CFé)-l@, RPerein R® and R are independently selected from —
H, optionally substituted phenyl, optionally substituted Cs.sheterocyclyl, optionally
substituted phenyl-C,.zalkyl, optionally substituted Cs.sheterocyclyl-Cy.salkyl,
optionally substituted Cy.salkyl, optionally substituted Cs_¢cycloalkyl, optionally
substituted Cs.¢cycloalkyl-Ci.salkyl;

S

R7 is selected from , Cralkyl, Cs.scycloalkyl, phenyl,
phenyl-C;_salkyl, Cs.sheteroaryl, and Cs.sheteroaryl-Cj.salkyl, wherein said Cyalkyl,
Cs.scycloalkyl, phenyl, phenyl-Cisalkyl, Cs.sheteroaryl, and Cs.sheteroaryl-C_salkyl
are optionally substituted by one or more groups selected from selected from Cy.
salkyl, halogenated Cy.galkyl, -OH, ~-NO,, -CF3, C. alkoxy, chloro, fluoro, bromo,
and iodo; and

D is a divalent group selected from optionally substituted C.salkylene,
optionally substituted phenylene, optionally substituted phenylene-Cy_salkyl,
optionally substituted Cs.sheteroarylene, and optionally substituted Cs.sheteroarylene-
Ci-zalkyl.



N RL | 5 reacting a conpound of formula IV with a
conpound of formula V. OR NR3 X O C (RLOO2B\ ~/
WORM4RAS2RL RSI IV V. wherein 10 wherein Rl iBCT/GB2004/002071
sel ected from Cl_6al kyl -O- C(=0) -, aCo-D4, O -6alkyl,
C3. 6cycl oal kyl , phenyl, phenyl-Cl_3al kyl
C3_5heterocyclyl, and C3_ 5heterocyclyl-Cl_3al kyl,
wherein said Cl-6al kyl, C3 pcycloalkyl, phenyl ,
phenyl - C1- 3al kyl, C3_5hetgrocyclyl, and
C3. 5heterocycl yl -C1. 3al kyl are optionally substituted
by one or nore groups sel ected f{on1selected from
13¢] - @apRyess fiarengEnge semrgung gF kgymula leppmprisingip - - cF3,
C1_6 al koxy, chlgno, fluoro, brono, cand iodo; WO
2004/ 101520 BCT/ 2004/ 002071 62 Dl s a_gdi val ent

group sel ec Rd
Cl. 6al kyl ene, [ t ed phenyl ene,
optionally sub®itute Cl. 3adRkyl ,

et eroaryl ene, and
eteroaryl ene- Cl-3alkyl; 5
Cl; CO R10 is selected

optionally substituted C3_ﬂE
optionally substituted C3_5
X is selected froml, Brpand
fromH and Cl. 6al kyl, or|(RL00)2B- is 0 R2 and R3 are
ethyl; and R4 and R5 are tR@épendently sel ected from
-H, optionally substituted|phenyl, optionally
substituted C3_5heterocycl i, optionally substituted
phenyl - C1_3al kyl, 10 optionally substituted
C3_5heterocycl yl -Cl_3al kyl 7 optionally substituted

Cl-_qaiclﬁﬁlg a compound of formula IV with a compound of formula V:

0O
2
R
)
R® X
0]
<R1°O)QB—®—/<
N N—R*
R’ R®
v y
wherein
Q\O——D—?
wherein R’ is selected from Cy-galkyl-O-C(=0)-, .

Crealkyl, Cs.ccycloalkyl, phenyl, phenyl-C_alkyl, Cs.sheterocyclyl, and Cs.
sheterocyclyl-Cj.salkyl, wherein said Cy.salkyl, Cs.scycloalkyl, phenyl, phenyl-Ci.
salkyl, Cs.sheterocyclyl, and Cs.sheterocyclyl-Cysalkyl are optionally substituted by
one or more groups selected from selected from C1.salkyl, halogenated Ci.salkyl, -OH,

-NO,, -CF3, Cy alkoxy, chloro, fluoro, bromo, and iodo;



optionally substituted C3_6cycl oal kyl, optionally
substituted C3_6cycl oal kyl -C1_3al kyl, -C(=0) - N R3R9,
wW@arw4AQ520) - R8, wherein R8 and R9 are i ndependetit/G$2004/002071
selected from- H, optionally substituted phenyl,
optionally substituted C3_5heterocyclyl, optionally
substituted phenyl -Cl _3al kyl, optionally substituted
C3_5heterocycl yl - Cl. 3al kyl 6 15 optionally substituted
Cl _6al kyl, optionally substituted C3_6cycl oal kyl

opt iM i diyalesghsipi stlated {16 HtivadIBukMituted Calllkidne,
optionally substituted phenylene, optionally substituted phenylene-Cj.salkyl,

optionally substituted Cs.sheteroarylene, and optionally substituted Cs_sheteroarylene-

Ci.zalkyl;
5 X is selected from I, Br and CI;
O\
[ et
R is selected from H and Crealkyl, or (R'°0),B- is O ;

R? and R? are ethyl; and
R* and R’ are independently selected from —H, optionally substituted phenyl,
optionally substituted Cs sheterocyclyl, optionally substituted phenyl-C;.salkyl,

10  optionally substituted Cs.sheterocyclyl-Ci.salkyl, optionally substituted Cj.salkyl,
optionally substituted Cs.scycloalkyl, optionally substituted Cs.¢cycloalkyl-C.salkyl,
-C(=0)-N-R®R’, and -C(=0)-R?, wherein R® and R® are independently selected from —
H, optionally substituted phenyl, optionally substituted Cs.sheterocyclyl, optionally
substituted phenyl-C;.salkyl, optionally substituted Cs.sheterocyclyl-Cy.salkyl,

15  optionally substituted C;.salkyl, optionally substituted Cs.¢cycloalkyl, optionally
substituted Cs.scycloalkyl-C_salkyl.



