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WD 2004/ 101522 PCT/ GB2004/ 002074 1 DI ARYLMETHYLI DENE
Pl PERI DI NE DERI VATI VES, PREPARATI ONS THERECF AND USES

WO REREOBR2F1 ELD OF THE | NVENTI ON The present i nRENGBI04/002074

is directed to novel conpounds, to a process for their
5 preparation, their use and pharnaceutica
conpositions conprising the novel conpounds. The
novel conpounds are useful iln therapy, and in
particular for the treatnent of pain, anxiety and
functional gastrointestinal disorders. BACKGROUND OF
THE I NVENTI ON 10 The 6 receptor has been identified as
having a role in many bodily functions such as
circulatory and pain systens. Ligands for the 6
receptor nay therefore flnd ootentlal use as
EAR I G AVER ABENE} PH YN JTVES RREPARATION Y| s

ﬂ{ﬁkﬁ(ﬁ?A%ggﬁﬁgpfﬁggé\ﬁe al so been shown to possess

: ies. The identification of at
| east three different popul ations of opioid receptors
FIELD OF THENNVEBNTEONow wel | established and all three

are apparent in both central and peripheral nervous

syst ﬁﬁngJenﬂﬁ{?déﬁu%H RCdiRStel REANMAL Hds ﬁf‘@bl@@és's For RS

bee served In various anima when one or
praparatiant t}teherseamtqﬁxapnmstidaheomnionammmmr@dhe weh few

exce rrentl avall e '
cqmvgates 17 byt praads 88 e ol Patl e B
tréaherd ipiin Sdnxadty ol fﬁyctﬁmslt@mmntbﬂuﬁbdisordhe. exanpl e of
a non-peptidic 6-agonist is SNC80 (Bilsky E . J. et

al ., Journal of Pharmacol ogy and Experinenta
BAGSEGROWINDS DF PARINVENPIOR59- 366 (1995)). Many 6
—agoni st _conpounds that have been identified in the

prior art have many di [ n that .t ff
fronarwecmrmmyw%eg S
1%@%5‘ c@tgiﬁtﬁfgsaﬁg g@ﬂ shdfey $hSMUE for ‘ﬂ&étai‘r%cep%rﬁﬁhy thérefodsfind

een docu that many of these 6 agoni st
patortirbusechs ap#lgevicsi andidriae anfthypertansive peaatse Fgapdssiop iR

reaclgprpernlila%g &6 %ee%ysﬁg\%mmc &lsgé/ss immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i,
& and ) is now well established and all three are apparent in both central and
peripheral nervous systems of many species including man. Analgesia has been
observed in various animal models when one or more of these receptors has been
activated.

With few exceptions, currently available selective opioid 6 ligands are peptidic
in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic 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 & agonist compounds show significant convulsive effects when
administered systemically.

U.S. Patent No. 6,187,792 to Delorme et al. describes some 8-agonists.
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U S. Patent No. 6,187,792 to Delornme et al. describes
some 6-agoni sts. WD 2004/ 101522 PCT/ GB2004/ 002074 2
wolmeners22 there is still a need for inproved PCT/GB2004/002074
8-agoni sts. DESCRI PTION OF THE | NVENTI ON Unl ess
specified otherwise within this specification, the
nomencl ature used in this specification generally
foll ows the exanples and rales stated in Nonmencl ature
of 5 Organic Chemistry, Sections A, B, C, D, E, F,
‘and H, Perganon Press, Oxford, 1979, which is
i ncorporated by references herein for its exenplary
cheHowarerstheigds stilka peedder impreyed Gra@8MiS's nani ng chemi cal

DRICMPHOR oF PSRRI B” of "Omn group” used al one
—m—'as—arp'r'eﬁi—x;—referv‘r‘cr'any group having in to n
carbon atons. 10 The term "hydrocarbon" used al one or
as &nirss rexified ofhenpisx withiaftkis speciicafign. thenomepglafure used in
.conprd si.ng_on I i il
s
Orghiyid Chemishy, Sectiendd, &, GhB, By F,amd &, Sefghingn ress,§xpidy 1979,

refers to any, structure as .a.result '
it gt Retet s TR B B oS gL R PSR
and 2h1KYdn nanERE cltnflea seiictaéss.a suffix or prefix, refers to
monoval ent “strajght or branched chai n%,(h drocar bon
r adildateEme Gy P§|(|9rgn gropp) "&fﬁ‘gﬁlf’nel% BaHH Hy T erE%?nyﬁ{%up
hal BT o3 kb ENRoms!sed al one or as suffix or prefix,
refers to divalent straight or branched_ chain

hy drTthe derhns iy dredarben sused plops &1 a5 SO i refors ¢xon

20 at ons. . Wi j t. foms.
et e P L T

or prhefiérn “hydfoearbon cdivaliomdkalresarbyl'Sused alphe opas a suffix or

branched chain drocar bon. radi.cal havij e
PrElh GRS GBS LeBNY AN S S ar g HiropBRTord
h}}d[;bchﬂ,oﬁ.bout 12 carbon atons. The term "al kynyl" used

alone or as suffix or prefix, ref e%ﬁ't 0..a . mnoval ent

25 skhedergnitalion” Bied e ar eI YREarBEH 1 ey’
stfafht BrAchb& Biftlin AR CAEIAGRAiEAE Biprising 1 to about 12 carbon

atoms.

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

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

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

triple bond and comprising at least 2 up to about 12 carbon atoms.
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triple bond and conprising at least 2 up to about 12
carbon atonms. WD 2004/101522 PCT/ GB2004/ 002074 3 The

wao esoaildisyr| oal kyl , " used al one or as suffix orP@r/eBR004/002074

refers to a nonoval ent ring-containing hydrocarbon
radi cal conprising at |east 3 up to about 12 carbon
atons. The term "cycl oal kenyl" used al one or as suffix
or prefix, refers toab noval ent ring-containing
hydr ocar bon radi cal having at | east one carbon-carbon
doubl e bond and conprising at least 3 up to about 12
carbon atons. The term "cycl oal ﬁ%n | " .used al one or as
suf fThg tesm “pycdgalkyl,” pagdlane o ag sufi rﬁ’%?‘ﬁﬁéﬂ‘iﬁ erstoa
1,08z abiatdsho ¥ idaRebaaisikpoat gt Rhp toadsht 12
m(%lr?ggglg?@g%b@%&%on ﬁ%?%{big?%ﬂo{]d an%li cﬁog%ri Si ngp about 7
cathpntiwmabout 12 carbon atons. 10 The term "aryl" used

al o r.as. Sufifi X | I IS phdixd val ent
nyarde o S Ysbhle S SR AR, Pot oo
m&RN e righgataling ngirocartonaidical bimdngattleast offeecaghon-grpon 2

del ocal i zed el .ectrons) .and co i Si t o about
doyhle bgpdgie cQMBREINS ’ﬁ}lga% e 5‘?‘&? i% 8‘“\;%15%81%% one or as
suf fin 19 ‘Ry@bdIkynyl’efised 8loh® obastutfd @mptrefixl teftrgds @car bon

radi cal having one or nore (gollgunsat rat[ed car bon

meavgle T Q9 B TR REE SRR Rl BRVIn & 1t Ol catbog-carbon

trigg'b%ﬁé h &St g*amm)up%%&ﬁrm%&bﬂem&sup to about
car bon atons, Ich serves to Link two structures
t ogéthederm “Biyd” vsedmlonk ot ey Bl prarrelis aefer|to aanqmpvalenty
uf fi.x _or.. fiXx ef I Ngs ol i
@ttt P R) Bl Hily Py il Pl GORR AL R
arbRLEr @At0RE (.20 4 ndafvirvdtized|clect e endepniprising) upto about
and S, as a part of the ring structure and i ncluding
14,6arpqap89ms3 and up to about 20 atoms in the ring(s).

Het eripayel @ryiBye"kged Aaidisralk eatfi@ror prefiaf tefemt ©d, divalent
contai ni ng one or nore doubl e bonds nd het :iroc%cl e
g

hysgearton acivah bR ona AR 80K PRRIUTAMHL A RO HATES e
argfﬁgﬁﬁ#ﬁ?ac ,r([g:_ ﬁts’ Eg 0 0fodaliRd eldciBns) ah @ SmpaRindBup toseddut

used. T rings generally refer to at |east
14 vavbari atgyss, sthichesepBs todinkamvorsiruethiep &1gethfen. Het er ocycl e

MRy pAvE 2 r‘h%%&!y%lec NELAGER or 5 2 SEHYix 0P hrefiRVi&fers to a ring-

containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O, P 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.

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring-
containing structure or molecule having one or more multivalent heteroatoms,

independently selected from N, O, P and S, as a part of the ring structure and
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aromatic character. The term "heteroaromatic" used
al one or as a suffix or prefix, refers to a ring-

w@emwkadrseng structure or nol ecul e havi ng one oPCTIGB2004/002074

mul tival ent heteroatons, independently selected from
N, Ob Pand S, as a part of the ring structure and WO
2004/ 101522 PCT/ GB2004/ 002074 4 including at |least 3
and up to about 20 atoms ip the ring(s), wherein the
ring- containing structure or nolecule has an aromatic
character (e.g., 4n + 2 delocalized el ectrons). The

term' heterocycllc group, " " ero clic iety,"
inchydingeat dragtcd #nd up t%F‘bO“fa%ﬁ@fT@r”i’) ¢ U‘glée&elg%egygér as a
corﬁ!ﬁﬁfn Xstr%tul%roﬂﬂdfecufeq{aﬁ bi$ atbfhaflc Elaehta@l(e. 86 8h vadielgcaliaed
eterocycle by renoving one or nore hydrogens

elettn@rsgf rom The term "heterocyclyl" used al one or as a

suf i x tegll;l “Rétgocfréihc ggcfu‘f)r”s‘h@terdzga%vlﬂ&@ﬂ/t” rRdre&lclident ved

froma heteroc fenmovi ng one h dro en therefrom
“h&aecym’msém elbms acas @l syffere prefise tefers mweradrcab@eraefé frpmiac

" pr refers to a di cal derived
hetﬂ'o&?ﬁl & °K é‘i:né?v&%/%qeeo TR %%engh}%%fmﬁéd rogens

t hemgé (@i “hetekdicgdlyls @sadegoremr Ias a kesffik we pefixucteas 2

t oget her The,term ! hgte oaI%/lLy used al one . or

mangF Rt raficy deriyed frampp Beteroryrie by MO IMERNE |h§11r°ﬁ%b‘i§lﬁrefmm
ar gL k&ncﬂ%ﬁ)%{y&?lem; hBed SbRe oNBhetaRYdradh wiérs used
alone or as a suftix or prefix, refers to a 5

divadaneradioptdsrived fram ﬂ@é@oqyéte By AGBORNG A P)EdofegFé‘F g"t?(f‘é‘iom

w}Brhe t,Veersr{% h{l\& t&gg@ﬁé{urgﬁ%tgeﬁ;&ed al one or as a suffix or

to a erocycl yl ene having aromatic
ch arlzhe e, “hEteevatyd? need iaha:ne poeyxushx Ryprefie Teigsdd 2al one

or as x ot prefjx, refers to a heterocyclylene
hefey ]éfglé“%*lm‘ﬂ%ce AF6i%t i ¢ character. 20 The term

" si xpheReRETR@TocyRoslkAS upsdefione aref essffik or prefikogferhiav ng
a I‘Iﬂf;y that contains si.x ring atons. The term

hetergayglyhthdace got hpxe grogetip pharader ot ers to a group
havifig (gl ‘*H%gzréal?ﬁéne” used 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,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.
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contains five ring atonms. A five-nenbered ring
heteroaryl is a heteroaryl with a ring having five

WO 200g/103%2 at ons wherein 1, 2 or 3 ring atons aPEI/GB2004/002074

i ndependently selected fromN, 0 and S. Exenplary
five-nmenbered ring heteroaryls are thienyl, furyl,
pyrrolyl, imdazolyl, thiazolyl, oxazolyl, pyrazolyl,
i sot hi azol yl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1 2 4 thiadiazolyl

1, 2, 4- oxadi azol y

L a2 i S hth i g g
atgﬁ!?s%ﬁel&ﬁﬁzﬁ o 5] é%ﬁe%ﬁ@%&ggé%%ﬂdenﬁy Aelsdt¥d FBRDE®Shd $.ng
et eroaryl

Is a t er oar wth arin haV|n Si X rJnP
at oﬁselmler}emxrmrmbzredrﬂng hpter@rsdﬁ FePYHAY, PYdEpd sy

sel 0 and S. Exenplary six-menbered ring
tﬂﬁ%%g PV%S %&g pyridyl, pyrazinyl, pyrimdinyl,

tri ahe mtin ‘anisbtipyed”daed awa prefix Ffies togr FUCEG snal¢aulea

used. as. refix ers to a,strnuc cule or
ErjtPo tgere & Hmé?‘]gy%?ge%?rg ) 1"11cf;38évé{r}}lsl{)r ngr er g‘fﬂ aced W th

C&Hﬁ’dr@éarmrgﬁou;ﬁlolﬁh&di (510758 (bﬂﬁncgll gropss camtaiting o onTDore

hegeéfg@ﬁgéflqcfeen‘?cf’m R60. & il % N5, Befppreisal 8
coﬁﬁﬂﬂf&le d2nfite ﬁetex%@%k@hﬁlihm} BB, QDR oy, Cglghell SF oar Qg‘o‘

CEEDOYGHO)ORH NI, S, N -NFRRBR, -S6aH. -0 SCBBRON,
ookg( C%@OR CE(—O)‘I\Eﬂ_lleylgé(t‘ @plg%(;o éfb)‘,@nmwNﬂ)Hgo-(QBRand

T mno oxiImn
ox(lmMOQRN ORj)evheiein exmb [fR” R a (Esshadmarbﬁy Fovewnplq, sulstiputed

p}}?ﬁg%fﬁﬁé b]?i rlot lﬁaltngp gﬁ: en qamghr%ér%hﬁényf %mgljtlo(tg)?u?}gh,w,l
wlﬂ‘ﬁ@iﬁ Qliléhlirb EnéthdxyQ chloRy, bhﬂi@'mnﬁ gfcmpmmag mplamiany) sujtableps

repl ace any, suitable 15 hydrogen on the phenyl
1nﬁh%ﬁﬂ0¢N@H#@PhMm§bbstltuted" used as a suffix of a

firsg he%r‘iﬁ'%%tﬁute@s‘)ﬁs%ﬁ W4 £sFfix oF 28Rt strilclrk,asiecudyoraiieup,
or nore nanes of chemi cal groups refers to second

fodlowad byioes or mesk sempeofsherical GOURRHERF tP @ sgeqnd SEHYuISs
oL EPUET PR LTSy e fon e o
stiRre nodieom ccal graupowitis the Boe or more named chemical groups. For
example, a “phenyl substituted by nitro” refers to nitrophenyl.

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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20 exanple, a "phenyl substituted by nitro" refers to
ni trophenyl. Heterocycle includes, for exanple,

woreweayiski ¢ het erocycl es such as: aziridi ne, PXI/GBR@®4/002074

thiirane, azetidine, oxetane, thietane, pyrrolidine,
pyrroline, imdazolidine, pyrazolidine, pyrazoline,
di oxol ane, sul fol ane 2, 3-di hydrofuran, 2,5-
di hydrofuran tetrahydrofuran, thiophane, piperidine,
1,2,3,6-tetrahydro-pyridine, 25 piperazine,
nmor phol i ne, thionDrphoIine pyran, thiopyran,
2, 3-di hydr opyr trah dro
1 Jironyen i aichdncludeh Hrestine ey det faseaagple, pyridine
0
py GBI TORLBA Bidfe, tymy, frvar ol il
thidzole, dkasrisppyrezole; ispthigiolsy ifpwaze] eslaﬁotk ??r tetggzgle, 1,2,3-
iR - &&ﬁlagﬁlédﬁz 4) %04/2340@1@%%251@ { EB2RQEAAICA M-

i'tion t érocycl e i ncl udes aromat i c
tnﬁﬁkﬁ[egmhhé&wﬂécmdéX%ﬁpk@mﬂpvr|d|ne pyr azi ne,

pyr rlda ine, thi
o Paigionsiy, BiSigrEte Sfamasiota s coglc s RRslen R Al
indf‘?é%tilgioﬁ%éﬁ |1@and'oﬁﬁ>é|§ qzmbﬁnée :igct@hﬁdrbqulmﬂmleelsoqlmcxhaz,ol e,
, 3- i adi azo d
wthpiaispiEeln b o GRuars g gy 1 YRR,
2 %dﬁngé‘roﬁéﬁz@ﬁkﬁg RbBenzfushnl chtothe dRkoaan) 1§och1‘kdﬁhni; xml&lnb,y,

rocycl e enconpass polycycllc het er oc for
phexaxathiia, thiah e cindolizdnst isﬁ@doﬁesléfi‘?‘?&§ PH”Fé““y ﬁ%?ff Phe,

naplgt§1 %X & 89184(41915' (gj?nazbﬁ&q&hﬂﬂkﬂenﬁerldme phenanthridine,

48186 quI nol 1 ne enzodi oxan, coumari h,
peghiTididle, @hmnﬂmlme Ibi@nzzolﬁm phenothigziie, Ehmémhgof ur an,

e;gzlg(fbﬁ%g g,fbléll_rai_%) ﬂ@}? ;E}E dxazol'i% ﬁ)lgg’%{uﬁﬁo?@ %@ﬁﬂﬁrﬁﬁzole

rere, dol'i zi ne,
be'n%t@ihﬂﬂ@ higoxdntdiae 0drbazofx barbel,mephnrfdaieﬁpymhzldme and
nap| thyrldlne qui noxal i ne, qui nazoline, cinnoline,
quiradizidifiene, phenant hri dine, perimdine,

p he rlﬁ QH&E&QA {Re pRDSRAE hBBrocPhIE RbdibRE kbeve, Rhi@DOyCAZ i ne,
- benzi soxazol &,” benzot hi ophene, benzoxazol e

mb]edqstmil)@zdicehete}g@qyglewagrfm t@e ring gﬁﬂnrlqe%p éwo or more rings
1nﬁ{;\p§ﬁxr§§rte arﬁ%’ne B C{;P@Oi{@%&h to%Emngﬁd e thdh Bfo atoms

quinolizidine. In addition to
cdrﬂilﬁorp@ bpdymhgsc Hx&hpllemog/sulchg bridgedhetepasyclgpmgide quinuclidine,

R4 ottt Ba B EYG FHab g poye! o herels

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as:

aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro-
pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3 4,7-tetrahydro-1H-azepinyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1 ,3-dioxepinyl, and hexamethylene oxidyl.
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i ncl udes nore than one bond common to both rings and

nore than two atons comon to both rings. Exanples of
w@aawh/1wseriged het erocycl es i ncl ude qui nucl i di NECT/82004/002074

di azabi cycl o[ 2. 2. 1] hept ane and

7- oxabi cycl o[ 2. 2. 1] hept ane. Heterocyclyl includes, for

exanpl e, nonocyclic heterocyclyls, such as:

aziridinyl, oxiranyl, thiiwkanyl, azetidinyl, oxetanyl,

thietanyl, pyrrolidinyl, pyrrolinyl, imdazolidinyl,

pyrazol i dinyl, pyrazolinyl, dioxolanyl, sulfolanyl,

2, 3- d| drofuran

I -di h f
t et r8 188, L}i‘F'ﬁFﬂf cly]t ﬂ%&ﬁﬁﬁ@%g{c }ege‘rg(?ci%Iypﬁ/crr,heteroaryl, for

ex%.m%l fl’l&lﬁ}tlr@hyﬁlﬁ}@ p%/@lrrﬁbﬁhyld Fﬂ,’x’da:zm@i lﬂﬁér@lifHWL,furazanyl
hi onor phol | ny ranyl, thiop yran¥
pszrdsyl mlﬁv@lyéﬁgmwb oxa@@M &’W‘é? asi;yﬁoghgﬂolyl isoxazolyl, 1,2,3-

trlézé}%l {eﬁ}é%lﬂp}’ b hdh iy} azol# §20_an¥blyl, 3,03-RHa0x9n ¥ 12,4-

OﬁD | eH
thﬁ\,dﬁl,zdlyV-Ith’E omql;edpbl Ill-l,éhtrazolmyll 3. htasinzebil.anddydd 1, 3-
dloxqgfnyl 4, 7-di hydro-1, 3-di oxepi nyl, and
REPEEE hyl ene oxi dyl . WD 2004/ 101522  PCT/ GB2004/ 002074

71 nAékﬁdbﬁaill?,l’hetdﬂ@ieryber}mhgphssies‘lpdlqu&hc betenvgydlds (including

by ey o1 bR OY Scisgi- v, FOCpRIdig R )Y

qliHs18%R R kahy diBYEih Sk, isdqRind B t\é{rahy*dkthﬁilﬁinyslmylpxa-zol yI
pyrazolyl |soth|azolyl i soxazol yl triazolyl,

bengodigzasiyls |cournar21.‘/é dilyydepspumaninl, b ea!Z%m@nb‘x%gl azol yl ,
d%y%oﬁer}z{)f %obf&ogxrﬁ'ny% cﬁm@n?éi’l&ﬁ%ﬁﬂoﬂanyl isochromanyl,

oxa trlazo i
xdntigngl, phﬂ:ra)dathmullythlan@mnyn irglolizing, g;g;ngglgl yndazolyl, purinyl,

plﬁgglg na lpb%grl{l]i%tﬁle hn? g%{)r?]al%y]b g{iﬁ&%@i}ﬁaﬁncﬂ%y %Yecffdhﬁll,
pllitﬂlﬁntaflﬂiliml, pe&)midinyt, phim&nﬁir@lmyil lpdelhegzgwl ,iphelwithiagihy],
PRGN e OB P Ry BT B TR b P O 2oR e iazoly

baﬁﬂﬁﬂgi&%laﬁ%&trla%lﬂ”ﬂﬁéﬁmhmﬁ |(‘Bﬂﬂﬁ(§l?l@ edrbslinyy, lacridinyl,
benzof uran 2, 3- di hydrobenzof uranyl ,

Pw@b@éwwbﬁngﬂww¢hﬂ@ﬁﬂonenyI chromanyl , isochromanyl,
xant ﬂl fongg ﬂ'ﬁgﬁsgfcg licrﬁékeroéymy?srﬁeg&ﬁﬁﬁ |ab0\)en1‘i’éi’érb€yc[§?>{|

|30|n puri nyl phthala2|ny

inchplet pg‘lycy;thm yd:tg:roqquyis)wabnenythe r1qg| fustpndietwagn two or more rings
G RREH b B B PRARDRL B sl 1
cphgRAXABHH yﬂngs 1E2nips oif swchdridpyd hetdrocyotes fmnab.phe]umuphdmyl,
dlbaggbzlgy)é Z[g I2y1|]hepty? na%ltd 9'-0%81&;10[2 2.1Theptyl.

The term “alkoxy” used alone or as a suffix or prefix, refers to radicals of the
general formula —O-R, wherein R is selected from a hydrocarbon radical. Exemplary
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cyclopropylmethoxy, allyloxy, and propargyloxy.

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

from hydrogen or a hydrocarbon radical.
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benzi m dazol yl , benztriazolyl, thioxanthinyl,

carbazolyl, carbolinyl, acridinyl, pyrolizidinyl, and
w@ionabiszi dinyl . In addition to the pol ycycli cPCT/GB2004/002074
het erocycl yl s descri bed above, heterocyclyl includes

pol ycyclic heterocyclyls wherein the ring fusion
between two or nore rings 20 includes nore than one
bond conmon to both rings gnd nore than two atons
common to both rings. Exanples of such bridged
het erocycl es i ncl ude qui nuclidinyl,
di azabi cycl o[ 2. 2. 1] heptyl ; and
7- oxtiogsy énchides fuarneephiqiine, frominednd iedinkoxy” used
al on‘FIaR)r erthted &H&E Q(ptgfix Bf Qg};‘oﬁﬁ h&hSbRe éﬂn&@ ;ygl%lg&‘lsan
ral” fornu ?eln Ri1s selected from
thagﬂmyplnmpia@dmltmemmor@x@ﬂgﬁnary 25 al koxy i ncl udes
¥ opr opoxy, but oxy,
t bu xyr §Bﬁ%§gQM1eﬁly?ﬁggropylnethoxy, al |yl oxy,
and Iﬁbﬁ@@sfp@cycl mxmvefftﬁtel prevides aacmmp@'hnd)offbanulad),"a used
alone or _as a suffix . or prefix, ref
phapeacgutiraiy pegepiaplg salt foereeh casisreammeriers
mﬁ@ﬁg@ﬁgQﬁg&Hy sel ected from hydrogen or a hydrocarbon
radi cal . WO 2004/ 101522 PCT/GBZOO4/002074 8 Hal ogen
i ncl udes fluorine, chloring’ broni ne ghd i odi ne.
"Hal ogenated," used @s a p efix of a gffoup, means one
or nmore hydrogews onj| the group i s Jg/eplaced with one
or nore hangensT\N' ' <
5 In one aspect, t i
formula I, a pharfaceut
t her eof, di ast er eol ners thereo
and nixtures thereof: R5n R6m

81}?8 ﬁmng glers%lleregff

wherein

R! is selected from hydrogen, Cy.salkyl-O-C(=0)-, optionally substituted C;.
salkyl, optionally substituted Cs.¢cycloalkyl, optionally substituted Ce.-10aryl,
optionally substituted C,.sheterocyclyl, optionally substituted Cs.10aryl-Cisalkyl and
optionally substituted Cy.sheterocyclyl-Cy.3alkyl;

nis0,1or2;mis0, 1, or 2;

RZ, R® and R* are, independently, selected from hydrogen, optionally
substituted Cy.¢alkyl, and optionally substituted Cs.¢cycloalkyl;

R’ and RS are, independently, selected from -R, —-NO,, -OR, -Cl, -Br, -1, -F,
-CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NRy, -8R, -SO3H, -SO2R, -S(=O)R,
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I NN 11 R7 RA 4 NRL 10 wherein Rl is selected
from hydrogen, C _6al kyl-OC(=0 -, optionally

wGeuiwstiotser ed C1_ 6al kyl, optionally substitutBdI/GB2004/002074

C3_6cycl oal kyl, optionally substituted C6_ioaryl,
optionally substituted C2_9heterocyclyl, optionally
substituted C6_ | oaryl-Cl 3al kyl and 15 optionally
substituted C2.9heterocyclyl-Cl 3alkyl; nisO, 1 or2;
inisO, 1,0or2; R2, R3 and R4 are, independently,

sel ected from hydrogen, optionally substituted

Nk 0K, FrobfEraRR FY R kRS P @?# St
mde;SNRdentg ahy@()l\ﬁen dracl 6ﬁkyl &l -CF3, -C(=OR, -C(=0 O—I

SR, - SCBH, - S(=0)
200R7 bGeksoted ﬁw@z@&pmmwb@mum Cus%iswl oé(
subs N ng 45 ‘il Wo@%lgasﬂgstﬁm gkry%?atlwhﬂ&@,hﬁbuﬁltécﬁ,

naepe en or and R7 is
Cy sleit@cdyewl fcrpﬂmlalbl submtecbﬁa ioasiall- gallgdbmlpmalb/éabstltuted

6al k | b
C iR b T R 2P S U BREES COL DB (DR
-CEUNFHYi dndt-80;H SwHezei® Réam Rtate Iir;dependpnti}osrﬂ:kdcteyl from —H,
substituted Co6-1 Cl-6al.k tlona

optienslly sykatisted L @ﬁ% P%‘WHY wbsgu‘t%‘ wYC‘Oﬁ“@%L‘B)“"Rf&%ng

subsﬁ{ure@ Cﬁfﬁ?l opt‘ﬁ(na@) SL%tltuteg(CiQPl&eBsyclyl &isR)liRBbatitated
fein are |ndependently glected

C6f10'athC1HalkYb pad Qi-ﬁ@mﬂib’ %‘Qﬁgﬁtie@ Geehstrawysikysl¥pt i onal I y
su b?é %99 n&{ﬁk@?&#‘%& reSat hﬁ@ﬁidn)ﬁre HeRsdf fbMﬁLﬂ:ﬂI
ary P

y su ituted C2-9heterocyc
whepdin Bhal sleyec’sd lﬁ$>m liydragdn, Ci-salkyl-O- C(—O) optionally subst1%1/1ted Ci-
salkyl, and optionally substituted Cs.¢cycloalkyl;

R? and R? are ethyl;

R* is selected from hydrogen and Ci.3alkyl;

R’ is selected from —H, -OH, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C.salkyl, optionally
substituted Cs.sheterocyclyl-Cy_salkyl, optionally substituted Ci.calkyl, optionally
substituted Ca.scycloalkyl, optionally substituted Cs.scycloalkyl-Cy_salkyl, -C(=0)-N-
RPR?, —C(=0)-0-R?, —S(=0)-R?, ~S(=0),-R%, -C(=0)-R® and -SO3H, wherein R® and
R’ are independently selected from —H, optionally substituted phenyl, optionally
substituted Cs_sheterocyclyl, optionally substituted phenyl-Cy.salkyl, optionally
substituted Cs.sheterocyclyl-Cy_salkyl, optionally substituted Ci.calkyl, optionally
substituted Cs.scycloalkyl, optionally substituted Cs.¢cycloalkyl-Cisalkyl; and

n and m are 0.

More particularly, the compounds of the present invention are those of
formula I, wherein R is selected from hydrogen and Cyalkyl-O-C(=0)-;

R? and R® are ethyl;

R* is selected from hydrogen and methyl;
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10 C6-1oaryl - Cl-6al kyl, and optionally substituted
C2-9het erocycl yl -Cl-6al kyl. Particularly, the

w@orspourses of the present invention are those PET/GB2004/002074
formula I, wherein RL is selected from hydrogen,
Cl-6al kyl -O-C(=O) -, optionally substituted Cl_
6al kyl, and optionally substituted C3-6cycl oal kyl; R2
and R3 are ethyl; 15 R4 is 0sel ected from hydrogen and
Cl-3al kyl; R7~is sel ected %rom H -OH, optionally
substituted phenyl, optionall y substituted

S VA G IR R e
6c@oa§§@&aﬁél%qyﬁt%halgwgﬁitﬂﬁ Ci. }Jl Q@@*(DVNWMS(HOFCRi;

I on subst t uted C3-6cycl oal ky
and pEEONE| ywheralnR | and (R dredadapeydants pq*(l?qtectf[oga-@y henyl-C;.

B

6a1lkpka|e;mandent ly selected from-H, optionally substituted
phenyl ionally substituted C3.5heterocyclyl,
opt |“c?ﬁgln? greé)ubst i tuted phenyl -Cl.3al kyl, opti onal | y

sub st Phr@ieulbdy, AeERRaNE of lthe(restat ﬂﬁyd:ntloﬁ atd thosel dfformula
substi t ut ed Cl.6al kyl, optionally substituted

L @Bere’élycl oal kyl, opti onal |y substituted
C3_ 4,l %) l-Cl 3al kyl; and 25 n and mare 0. Mre
partlcu "t he conpounds of the present invention
ar e R’rod &’ @feetlﬂydrrrul al, wherein RL is selected from
hydr en . and R2 and R3 are ethyl;

lgq seilec“id fc%?ggé%%énda%igéﬁl%nd nmet hyl ; WO

2004l7l§)§e$&2ed3f€6' h GH2 Plishy ) 62y hor phenddyl Q’Ck@b@dt ed from

crslepeParkyh ERIIR ool PO R R,

sete(;{ea@on{\h RBRBifluorS6H0), Bhdn§l, beiadytior shierédhylRBycloklerylend RS
and R9 are independantly selected from-H phenyl-Cl_
cygkohpxpilmettgl; g8d/c| oal kyl - C1_3al kyl , C3_6cycl oal kyi ,

pher}yéndrggg @ptional ly substi t ut ed Cl- 5 6alkyl; and n
and 1n are 0.

In another aspect, the invention provides a compound of formula IA, a
pharmaceutically acceptable salt thereof, diastereomers thereof, enantiomers thereof,

and mixtures thereof:

IA
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Most particularly, the conpounds of the present
i nvention are those of formula |, wherein RL is

woisanogee 10 R2 and R3 are ethyl; R4 is sel ech@€GBe@A002074

hydrogen and nethyl; R7 is selected fromH, phenyl,
benzyl or phenethyl, cycl ohexyl, cycl ohexyl nethyl,
-C(=0-NHR8, -S(=0)2-R8, and -C(=0-R8, wherein R8 is
sel ect ed fron12,2,2-trif|uqioethyl, phenyl , benzyl or
phenet hyl , cycl ohexyl and 5 cycl ohexyl met hyl ; and n
and mare 0. In another aspect, the invention provides
a conpound of fornmula IA, a pharmaceutically
wh@gelBpt abl e salt thereof, diastereoners thereof,

en arﬁ" i? g@éée(f i*?(ﬁﬁ ﬁ?(ﬁ Nger? @1 ?&ﬂ% 110-15804)/3 i% 15_ elﬁﬂ(gﬁ @5 8yc1d3AN,

Cpmkagammémm LCe 181y Wfisplky hand iR shefergey b t@galiylp iherein
sa@lgér %ﬂ(gp 516{:& fo%h&éac%%a IS/@ 9h&§%%<§?e%|éoa%yll -Ci.salkyl and

Cme&ﬁ&ywl-cagaﬁmmIopammllmumuaﬁ@lr witly gmewl n@bre 3&11119? pelected

ﬁ@?' %ﬂ%#*®§ﬁF§% C%kkbg??reg&%%aﬁ%;kxand |Q§ﬁ¥5nﬂg
NI, HBreLsOaL Y SO, -SE@BR] N, @IHE; QptOORI-CE=@NRst i t ut ed
-NRC(h—OC))Ir{]eancc)ir Nlrr{DCr(gO b%u ev ersé?rl l% is, 1n%ependently, a hydrogen or
Ci-salkyl;

R% R? and R* are, independently, selected from hydrogen, Ci.salkyl, and
Cs.¢cycloalkyl, wherein said Ci.galkyl and Cs.gcycloalkyl are optionally substituted
with one or more groups selected from -R, -NO;, -OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R,
-C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO3H, -SO2R, -S(=O)R, -CN, -OH,
-C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.salkyl; and

R’ is selected from —H, -OH, Cjalkyl, Cs.scycloalkyl, Cs.joaryl,
Cy.sheterocyclyl, Cs.10aryl-Ci.salkyl, Ca.cheterocyclyl-Cy.galkyl, -C(=0)-NR°R’,
-C(=0)-0-R®, —S(=0)-R?, —S(=0)-R®, -C(=0)-R® and -SO;H, wherein R® and R’ are
independently selected from —H, Ci.salkyl, Cs gcycloalkyl, Ce.10aryl, Cosheterocyclyl,
Cs.10aryl-Cy.galkyl, and Cy oheterocyclyl-Cy.alkyl, wherein said Ci.¢alkyl,
Cs.geycloalkyl, Ce.joaryl, Cagheterocyclyl, Ce.i0aryl-Crealkyl, and Cs.oheterocyclyl-
Ci¢alkyl used in defining R, R® or R’ are optionally substituted with one or more
groups selected from -R, -NO,, -OR, -Cl, -Br, -I, -F, -CFs3, -C(=0)R, -C(=0)OH,
-NH,, -SH, -NHR, -NRj, -SR, -SOsH, -SO;R, -S(=O)R, -CN, -OH, -C(=0)OR,
-C(=0)NRy, -NRC(=0)R, and -NRC(=0)-OR, wherein R is, independently, a
hydrogen or Ci.salkyl.

In one embodiment, the compounds of the present invention are represented
by formula IA, wherein R! is selected from hydrogen, C.salkyl-O-C(=0)-, Cy¢alkyl,
Ca.cycloalkyl, benzyl and Cy sheteroarylmethyl, wherein said Cj.¢alkyl,
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from-R -NO»2, -OR -d, -Br, -1, -F, -CF3, -C(=OR
-C(=OOH, -NH2, -SH, -NHR, -NR2, -SR, -SO3H, -S2R,

WO B(0D)1R22 -CN, -OH, -C(=0 OR, -C(=O NR2, - NROPCID:B2004/002074

and -NRC(=0)-OR, wherein Ris, independently, a
hydrogen or Cl.6alkyl; 10 R2, R3 and R4 are,

i ndependently, selected from hydrogen, Cl1 6al kyl, and
C3_6cycl oal kyl, wherein saigd Cl1 _6al kyl and

C3_6cycl oal kyl are optionalTy substituted w th one or
nore groups selected from-R -NO2, -OR -d, -Br, -1,

C;ch@c;a?:lgtl}jqqns’ :zgfsg%g:z_sheigg_ :?%ggtﬁymgzgmaﬁys&sggﬁwmt Rgﬁe or
g et e Ry S ko hlor
flwed, dbeaneal 2iid ndoH, - OH, Cl_6al kyl, C3_8cycl oal kyl ,

Cﬁ_éﬁaré{hﬁ are het erocyclyl, C6 10aryl-Cl_6al kyl,

C2. ghét'er ocyclyl=d _6al kyl, -C(=0) - NRSR9,

- cS:( TO)is %dea&d_ffcﬁiﬁR g@)rog& and § 541k Zes, - dC( :O|) -R8 land .

- " rei a are. indepe t

B e T T
CLBeRRRYAYICCYAIKYI, ) 20I6CLR¢IMIE1CH R MyhlkylaDdhalkyl,

C2. 9hetﬁergoca{(cl | -Cl. 6al kyl ., whereip sai 6({a\l Iby{_l
ORIt U TORTIT’. B Shetr ey ad SOk,

wﬁ@eié Qar)d RChre Q@de%&}%d’en% Qeé(%gelggfmﬁ QHQW&B’M blg_lglgterééyclﬂ,'

used I n defining are optiona
peupsEialayk € vlictdroeyelyl-6h-atkyleCi-ghol @-7@@&@8?%&3%%3119}-
Cipghg Wheigin g pen Goeteggevelyl iy R g -
Cr.alyl, agghlkylccgf@m@lkﬁsc;_@a_@)lgﬂzc 1,.33]HRUQS=ZZ))'erefaﬁng R7, R®

- =0).- ere 3 , hyd
PR SRS e DS i el ROR,

hdl6 RERBA CLAYSML-TPY G alkogp dhRes|tfR@ro, byonicandlodol A,
wherein R1L is selected from hydfr ogen, . )
Cl _ealapgthersngiodayent, thg gampopnds ofthe presrof BNPIIAD 2§ enzy |
Bl i ' . 6al kyl, WO
e et o Ty e Boteh ol ki
CbehaH0-a6D)CL 1 54ky leEneygloatky hhenzah Ehishazobhapthyl,

T T
pahdighethyl, thiazolylmethyl and N-oxido-pyridylmethyl, wherein said Cy.alkyl,
Cs.¢cycloalkyl, benzyl, thiadiazolylmethyl, pyridylmethyl, thienylmethyl, furylmethyl,
imidazolylmethyl, triazolylmethyl, pyrrolylmethyl, thiazolylmethyl and N-oxido-
pyridylmethyl are optionally substituted with one or more groups selected from
Ci.salkyl, halogenated Ci.salkyl, -CF3, Cy.¢ alkoxy, chloro, fluoro, bromo, and iodo;

R? and R? are ethyl;

R* is selected from hydrogen and methyl;

R’ is selected from —H, Cy.salkyl, phenyl-C;.salkyl, Cs.7cycloalkyl-Ci.3alkyl,
Cs.1cycloalkyl, phenyl, Cr.galkyl, -C(=0)-N-R*R’, —=S(=0),-R?, -C(=0)-O-R°, and
-C(=0)-R?, wherein R® and R’ are independantly selected from —H, phenyl-Cy.salkyl,
Ca.7eycloalkyl-Cysalkyl, Cs.zcycloalkyl, phenyl, and Cysalkyl, wherein said phenyl-
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fluoro, brono, and iodo; R2 and R3 are ethyl; 5 R4 is
sel ected from hydrogen and Cl_3al kyl; R7 is selected

wo ewanei22 - OH, phenyl, C3 5heterocyclyl, PCT/GB2004/002074

phenyl - C1_3al kyl, C3_sheterocyclyl-Cl. 3al kyl,

Cl- 6al kyl, C3_7cycl oal kyl, C3_7cycl oal kyl - C1. 3al kyl ,
-C(=0-N-RBR9, -C(=0-0OR8, -S(=0-R8, -S(=0 2-R8,
-(=0) -R8 and -SBH, wherejin R8 and RO are

i ndependently selected from-H, phenyl,
C3_5heterocyclyl, 10 phenyl-Cl _3al kyl

C3_shet |yl k
C, et o Rt S TR o
R7,§B~%Ja Séfﬁ)hyl g suﬁﬁﬁﬂﬁéh \Agtlh_ogélgg%bre Srdupsheleae ﬁiéﬁi y|

Cx@bﬂcbra:lbmhﬂacj/ C-l @1k}<kaﬂ5y,lc_1m XV:rPhHéPsl fHiorgy bremo. rad iodhg

re.o
ol DF SR e, S MMM, U ADpRARLIN SR ERT O RS

repfedsefited |bbi Gorynulcl, ovhereirf Rlﬂs rselectbd Gronm, hydrogei, paenyl, 18nzyi,

iafemsivh e egre S SETRYY T PP AR RE s Bty

trléz%lﬁﬁkﬁgt Berdly ity dhiagatimetil afbiNkoxidopyEldy Drethyl;
g{B{ C3 60 cl oal kyl, benzyl, thiadiazolyl nethyl,
pyrl Wl Wle Yahl enyl net hyI fur yI nmet hyl ,

' m (i?%géeyéctgatfm hyctras%e@zaaméagn hyl, pyrrolyl methyl,
|azo yl met h oxXi yrldylneth l, wherein
sal ® @se@tddﬂom 20, eztmlslelwvbg ¢rieyl or Pé?éli*ﬁilwl napthyl,

ﬂqtlogl @Fﬂ@t %lll(%i‘loﬂ%hﬁl%/ %y cg%éﬁﬁymébrﬁgf&xrl c?fcgglgeﬁﬂﬂld%fobwtylmethyl
cyBM?f@lmb‘Eﬂ?ﬁ *@“:22?‘2 G+Sy=|=®ht y+Cb(a@&i-Q\Ro>an@I oC(=0)-R8
LML R 0Bl4 250 L) PALRE bl 5
m&ﬁylﬁﬁé Y, lfluor Iggﬁé’nyl ,Gltyd, kil aﬂ‘dld:ymtdhcxﬂinatbwb br ono,
are eth R4 is selected from

hyd rlggléhbea\ﬁgleﬁ@pﬁy}a,t when pem ng%?fztae Presqt 1qy|ent10n contain

I,
on% g'gJ %’ﬂlra Eé?q?é?é’ E%eg#y%ﬁh}é%é 06f ;lﬁjl;?&ﬂ@fé( @@g@)ﬁg fRﬁ%aR%H:bd(y
1sel$(eck@ Znﬂmome@@ ﬁ()}lasyztﬁagnergh@)rms ©f 203 raREMIC RIS FUES- nTlNS

prﬁsf?ghgplve%{o%é%hga%gSW@H%:};% ﬁiﬁ&e‘?{j dféa%ﬁggglﬂé'rs racemates or
mﬁ&ur@@\}h@fa@ﬂ loRy bompmdvad pf Fommda Bl I@al Wloptlva—]éra@tme fogmg|of the

pheny
compound o}/\? he %n%gétﬁo%Q%asy 2e pﬁ%ﬂr@ %(Qroeg'(é 001%

h1ral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by
asymmetric synthesis based on the procedures described thereafter.

Tt 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 or IA. It will
further be understood that the present invention encompasses tautomers of the
compounds of the formula I or IA.

Tt will also be understood that certain compounds of the present invention may

exist in solvated, for example hydrated, as well as unsolvated forms. It will further be
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13 C . 3al kyl, C3_7cycl oal kyl -d _3al kyl ,
C3. 7cycl oal kyl , phenyl, Cl.6al kyl used in defining

WRZ004MB152and RO are opti onal | y substituted w t hP@GNEBRI04/002074

nore groups selected from Cl_6al kyl, hal ogenated
Cl. 6al kyl, -CF3, Cl_6 al koxy, chloro, fluoro, brono,
and iodo. In a further enbodi nent, the conpounds of
the present invention are represented by fornula IA,
wherein Rl is selected from hydrogen, propyl, benzyl,
thladlazolylnethyl pyridylnethyl t hi enyl net hyl ,

furyl meth |n1dazol | met h

ungsyitpes] P ?HSFPent e WP%%%W el ovarcTom of he

coA\g jadBr My rhehiha B hnl ;. R2 and R3 are ethyl; Ris
cted fron1hydrogen and nethyl; 10 R7 is gelected

f r oMitiy thetsrte, of FeeAYANtion ats 20 Sélrts HHBneaRAUNdsRiSEhy | |
form Ca?f (grrﬂ'&[ rt?’e!neraﬁg,l pglléent @lfll}gall% Q?’c%bt%ﬁl% RENV] of 06131‘19619{1&1@ léﬂhe

h
preséi(t;@enhlbh 8y be Sétal@)@usﬁi& star@@nct))ro&&gag V\;ﬁé{no@p ﬂ%ljh.e R,
forfxgl,ng_etrh, erngclalgggg? gcﬂen%b{zlaeshcy om ogﬁé% f?r, exgwglﬁaeatnﬁ)lﬁy,l amine
withed {h‘ithﬂh @Fﬁw ﬁog Eidﬁqﬂeg E?{CE! RY h<|;e|t1b atiyl] to affped Dplepsiologicatly
cycl ohexyl me t, W d
coepraBlS AR OF meh o PeResibla (e £ SREBRt Tl iret) Blen
as Q@dﬁniﬁut&@iunf? %f‘ﬁtﬁfu%i) ok BR afkaniRARE snetd] (§UdR ab Bt salt

my e in, and be isolated as, enantiongric or
bydicatings ewnpranil of thepresent spveadorhavingehiUatably Reidicrotpfreich

as grcgt%ggil d JENL %@ndl %{h%@ %ﬂﬁUMeﬁQﬁﬁh Bikgli gReN bi ﬂﬁ‘ﬁ[n‘é

eoners, racena es o m xtures thereof, of
eafth mpol hgldrokidEor atsbxdd (soeh dsabe dth@ﬂ@ﬁmli r@%thwd@acfm a\ﬁéltably
forns of t.he, 2Q co und e
baE’lF Qﬁ*ﬁ‘flg’&mlf‘%{ﬁu %%n‘%glo n?e&]]l} F)l \Fl]iﬁg ?)gsfrﬁg 1]11191 followed
by&%ﬁ%r@bhﬂrpuﬂﬁczmohmmﬁ@ by synthesis fromoptically

active startij.ng terials or
Do i oon cnmeiBr e s Bd oL il T TR arptCm Y B iR e
tod IpﬁQm%elﬁRHfl? gdcapiasle sedr s@%ﬁe&h&e&?ﬁ?ﬁﬁuﬂﬂ@ af atib@ddition
sent invention may exist as eonEtrlgﬁgnlso

saft(sucheasalddeOCEload@ hy diokenmifle, PBPSPhplEcArstate iRl ngﬁacte’zs
tartraYe c{ttla &%#ﬁ@ﬁo&@or?ﬁ&%ﬁééuﬁﬁb ndtsonmer of a

wll further be
u ndeﬂﬁ:tmell dohrpbultda of pheeas@nmt invention prsrysefiibisrifraanye gspecially

for t%ettlpegFrrge%t 8% Vatrltgnels pain Eg)n%%lons sucfh & IgﬁroLR:rﬂM, ﬂedroﬁ’a‘:{hl’: éam,

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 as immunomodulators, especially for
autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar
surgical needs, for collagen diseases, various allergies, for use as anti-tumour agents
and anti-viral agents.

Compounds of the invention are useful in disease states where degeneration or
dysfunction of opioid receptors is present or implicated in that paradigm. This may

involve the use of isotopically labelled versions of the compounds of the invention in
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It will also be understood that certain conpounds of
the present invention may exist in solvated, for

wexaapbes2hydr at ed, as well as unsol vat ed for nsPCT/GB240H1002074

further be WD 2004/101522 PCT/ GB2004/ 002074 14

under stood that the present invention enconpasses al

such solvated forns of the conpounds of the fornula I

or AL Wthin the scope of ,the invention are al so

salts of the conpounds of } e formula | or IA

General ly, pharmaceutically acceptable salts of

conmpounds of the 5 present invention may be, obtaine

dlagyowg tephaiques andgmegiag aprlisatigns |SU§h%§\ms'|tfﬁn Fessigpfomegyaphy

ﬁnple by reacting a sufficiently basic conpound, for
exanpl e an alkyl amine wth a suitable acid, for

ex alﬁolr@oum of dire invention areaiseful fop theftfegnaeng of diarrhoea,

|
de 18 Sc!?rg Iag I?tgaaﬁgétées COSRY & gjgl)r%exg%(glnagl 0&11 TRYnaBk ?fi’esge

corr espon metal (such
dig$desq ‘éhﬂiﬂﬂlspﬁk@@hdﬂmzeé andiety disorder, (BOmalrphabiaaandné)se@aw@ h
met al sugg as. a calci.u

copGHRLISHRPOGET Koapi BEEHPeTeVBHLRON VIR e “Car{ agy
111@&5&' Souh QbR oedRHfalvards SasGaimestinbi (ﬁso’idebréi . cénspbainml

one equival ent of an al kali or, al kal.i
fugqmphl gagireintestingl digorders schas ;[@quéeeB?\gglcﬁyn oneand F?mctlonal

Dgﬁ#ﬁsﬂ grlﬂ(g‘[?oﬁ tdﬂg ledRd othQIrm@toﬁ isbrabls YirauR@Sic Gradk Gy .C

as ch o ine or neglumne) in an agueous
smmkeiucamOpmbcttmnédllovbyg ovevaetial iefarctiopsping] iy apft drug

d;ia:?%l 1qcl111c§18$ ghle Areay men? o210 WRBline topﬁ) f&{ﬁgﬁg@? drffabuse

ove nay é conver .
ar@Ifar Bz et bLk sympaheiptratvoes syatem for ewmplahﬂoerﬂaw@nf
particul ar an aci d addit

I
hyd r%ﬁ?%lpfl%%f t wplgtﬂrl&m %sgjfu? 6?1%}%?}}?;%38“’ agen ?ortuse during

odndfRE AL RhesiPdrRGhShitordd@hbdstesia clrief C@hBinations of agents W1th
nmet hanesul phonate or p-t oI uen sul

ph The, no
dislerepbrrapestiesare AEeTysEd ErchieNg @ Relewt ok egeqis afedpd rorfnamtam
th% Ia&{egtﬁ)%ﬁc Sl g& % aa!rﬁr)é;;a Za(ﬁalfgesrla Rk k8 Rt B A an®Eedi@d)OuUs

condi t suc hroni ¢ pai n, neuropathic
Irpmlded in this ubmbplatlm are mh@l@ri ap@S?hetlvahYPD@ﬁ% é‘é}’ﬂ@yms
ldldm graine, visceral pain etc.

nﬁWﬁ%P%T@fg@ﬁ ?ﬂ“ﬁ%ﬂever not be interpreted as
exhaykb Within 1 sgpe pfthedivehtien is tiveeust iod myacvfehmcmﬁpﬂun@ss

ATRROIEEL 2Lk T FRBESL ALl Sh o SPLTHRA P R
tr@fleR JFah @b 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 according to the formula I or IA above, is administered to a patient in
need of such treatment.

Thus, the invention provides a compound of formulaI or IA, or
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined for use in

therapy.
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25 surgical needs, for collagen diseases, various
allergies, for use as anti-tunour agents and

w@niosAviseal agents. Conmpounds of the inventi onP@r/6B2004/002074

useful in disease states where degeneration or
dysfunction of opioid receptors is present or
inplicated in that paradigm This may involve the use
of isotopically labelled versions of the compounds of
the invention in WO 2004/1%5522 PCT/ GB2004/ 002074 15

di agnostic techni ques and inaging applications such as
positron_ eni ssi on tonograp

hy d

Pt PcRasBesIBs RS E o RO Yo PRIt

foﬁiﬁﬂé{ £&I1A08r a ﬁ%ﬁh@é&ﬁu@ﬂ@ ackdpBdfe dalt loatstvhteltieedodess su C h
post-frau Ic stress dlsorders anlc dlsorder

hegagrbefoad: defmad imiap ma;au@ptslm @f@rme@@mear fOﬁ Hespin heranyel

obs ive 0 [ a

o ola s FEnia TR T ashe HBAEARR: mblorierdr® 9R0 Aee.
"pEpHgiaxis' widess de:ﬁkeztra ,Spacaﬁd indisatipms ta the pmteasx i ‘hlegl term

di sor d
" Y&g@% " S@ 2 }gﬁu‘tlaffl g lg% rueé] g(%cro?clﬁt?%%lThe erm.

"taY A" QiMBindRE cdnie bf B8 @keserwmaﬁ& ﬁlrthaaankompaméssf.o

di séase and _other notor disord traumatj.c Qraln
adpipisten/an effycite asnqunt ehs eareRnUBe 8 b Bresed |"?V8\9\fl?ﬂg o mitigate
elmedlodaC@-E %kf:s‘%m% &1@@15@ Lth@NacufRirRBlonicNbid dcdfidlg déndition. This

tion ncludi ng’ the treatnment of al coho
derﬁlmtmn ialse encapipebsgs aroghplaetiortherppigs @5 prsention pf Fesurring
or der,s _of t us system f or

°9§Q andcmﬁul gﬁ?&%ﬁﬂg%gﬁ%%ﬁﬁﬁ theylnventlon are

us eﬂtﬁe caslpamda bﬁﬂl@epsesentagmntlori ae ua@el id dharany, expesielafor

th d d
e

nédfépalihd i, de@d ﬁ&lﬁ ek Ip@Mﬁcaaceb@hmnm&l dfceedl paiot s needed
to maintain e anaesthetl sta

anallgesg for th?E?éi’é’I“éa Permsbieqd 8 g %‘éé a ?Bﬁ‘?&n %? e %&nl?gg%d
fhtﬁe fnl%rﬁloﬁ I ealihPisfed it HR3bfol@RséMhilgharmaceutical
notics, anxiolytics, neuronuscular blockers and
ccmpponsltlds by Asuts inbluding leeally cisprampyeulaply. suRgERReCBHY  tapieallys
111?1'81?3&%1’% t1¥18 lti”%&ﬁ olggptﬂ%?ﬁltl% Qnt?fag%tgcgugign ﬂ:}lg&}gﬁﬁ e

nﬁﬁﬂb@ﬂyﬁnﬁmkﬁmnthUwubdahn@haHmﬁﬁamyﬁ@ﬂwﬂwewcondltions

di scussed
In one em oc?lment of the invention, the route of administration may be orally,

intravenously or intramuscularly.

The dosage will depend on the route of administration, the severity of the
disease, age and weight of the patient and other factors normally considered by the
attending physician, when determining the individual regimen and dosage level at the
most appropriate for a particular patient.

For preparing pharmaceutical compositions from the compounds of this
invention, inert, pharmaceutically acceptable carriers can be either solid and liquid.
Solid form preparations include powders, tablets, dispersible granules, cépsules,

cachets, and suppositories.
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A further aspect of the invention is a nethod for the
treatnment of a subject suffering fromany of the

w@orvditoisens di scussed above, whereby an ef f ect PEGB2004/002074

anount of a conpound according to the fornula I or IA

above, is admnistered to a patient in 25 need of such

treatnent. Thus, the invention provides a conpound of

formula | or IA or phar eutically acceptable salt

or solvate thereof, as herel nbefore defined for use in

; her ﬁpy WO 2004/ 101522 PCT/ GB2004/ 002074 16 In a

urther aspect, the present t

of 2 TUHSBERESDIOe o PR JUDHRICER, WHigh 1o dis0 o a: dTdhEs

ﬂa@%%}%‘éﬁ&@oﬁﬁhiz&saﬁﬁﬁ@c{n@ Elﬁsp&ﬂilﬂg entS BiN@h€ of faBleeOof
rei nbefore defined in the manufacture of a

disingdgretamgagentsiot cangdsoj be apﬁ:@wa)pylatmgﬂnﬁq%a context of the

present f

| ncﬁu ge@% ?ﬂ,e éaﬁ%‘%ll z{]af)'gnegl’? SIVECEE g{g’hc% ﬂﬁﬁ;r%ﬁgr eﬁé%sg%rlefwﬂh the
ﬁnlel}ddmaéd ompomd bﬁtbe wnmncar, gr th?laal\te@pmponqnhelnetpblgﬂﬂ the

and "therapeuti shoul.d be gont
S lﬂeﬁFﬁ A e @*’q{é%st "
suitm@ﬁﬂob&ﬁoﬁwddiwmpwe&masgﬁpe | mmkmsmcst er an

effective amount of a conpqund f th pr esent

v GOF PBRATEGURRST G ST B & 1B BB QTR Rgore
of%tﬁ; eid %\9%&ﬁesodfnd(b@5m&ter Rfir& n’ie@t@ﬂ' hAd 1h ab@Rdhdredibnt is

efinition al so enconpasses prophyl actic
distersed fieesin by fomyxemelet storingf Theamplten hogosernoys MbEHE i Hign
po&jl%e'gltll trc])l’(l:%gvetnﬁg{ 4P hQ1dSHAUMb e d {osc%‘bfjﬁ{d%oha- g conpounds
resent 1 nvention are useful 1n therapy,
esp l@natablb yarfiors are megrtelsuenmybomﬁtemaagr@&mmpsmarﬂt% é#eiladtesss
i ncludin

t
suﬁ%rupg:ﬁla Empéﬁa?fg téa&?[‘faé‘tdb e hyl Bglﬂkose s%dﬁlﬁ{(:cgahﬁ%()e Iymethyl
ceBORsd, la 3G madltirpaidk, cd&albnttusaldfthe hkeher apy in a

war m bl ooded | h
et e T
co‘ﬁﬁ%}ﬁ@;ﬁkw&%kzgﬁ@l@ﬁ@%@t@hhl%'a caff REPRSidingdNcapyule fywhioh te

ing or I ntranmuscul arly, subcutaneously
activp compdngnt (vmthtor athew| ather carﬁlp}rségespfrp%g by X carrier Wthh is
thl}lat ral I?:Pa%lgﬁ Lth b i A4 esa E&%{ésalré' mcﬁ:‘x@écfjur ally,
gt intrac roventricularly and by
i nj eTdbiles) pbwtlcﬂs tchehejspamt eapsules can be used as solid dosage forms

suitable for oral administration.

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

dispersing the finely divided active component in water together with a viscous
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20 I n one enbodi nent of the invention, the route of
admnistration may be orally, intravenously or

WO paorammiszul arly. The dosage will depend on t hECT/GBR@4/002074
of administration, the severity of the disease, age
and wei ght of the patient and other factors normally
considered by the attending physician, when
determi ning the individual geglnen and dosage | evel at
the 25 nost appropriate for a particular patient. For
preparlng pharmaceutical conpositions fromthe

ounds of this inventiagn, har eutically
ggﬁnch@s aatuepl pyndicsic GRS HESIRS Fﬁﬂw %%H“ﬁ) Rt qui d.
cargglé);rgetéﬁb 1H6ED AL th&@ﬁs eﬁ'&‘lhé’ denROWdehSe tﬂeﬁmhﬁﬁa‘&eutlcal

granul es, psul és, cachets, and
fomumjmmattorl es. WO 2004/ 101522 PCT/ GBZOO4/ 002074 17 A

ZIOls 68%1} iglsc?n(rj‘ﬁhg gﬂn ? gf é)cﬂ? Pﬁ{raﬁE‘P{ fhe HQ&%@&&E& co%oﬁhomy

avor | gents, l'1zers,
will pledférain tiscludeUBge o:mswgo 86t Cp;er dznnnu,vawsggha;mmmr@erably

d|3|nte rating agent can e i ng
o st vnoug aneond ke St p gt AR IV S e
ber‘h%'ldaged C)M}bﬁhcdrﬁ;pdsﬁloﬁ mxture with the 5 fi neI y
di"vi ded conpound of the invention, t he act

conpotherspeutically affircsyeamei fordhg Pr%tw@&f}&mﬁ?nﬁ invapign g
méyrl;ehdetté?ﬁlrfe@rl# {he uwmgwﬁ REteNE GRARBEYth b wWetkht and

operties i sul't proportions and conpacted in
retpoesesifalpeindivitivel Izaelenremdrxe@rprﬁeqi withisghe peniexs ahihe Sisedey
sition &, ekt
T RIEh §51 b RSB ARE. BEER SRl Xl
and Whiinakd scvspe bfitge atertion is Ehell@e ofi s epwpoundrad fetmplaplor

for rr| The | ten hgnbgeneous m xture
1A 3¢ qe%l%?frq’ﬁéf’ﬁlif dnhg lﬁ?l?i‘%b% vaht g’ﬁfllc%rfl% gd nmoul ds and

al | oyeslwhiRinGRO5copd of e lrvetion. is Sidiusabf smycampoerdsofdoenula I

magnesi um car bonat e, mag neS|uq#ﬁLearat talc

ot TActbpihe mangfagae Ofp?ééfdr‘??me&éfw CrERaM I ™ t r agacant h,
et hXéq1§&la 1y kﬂﬂﬁf?ded?@fﬂb WER SFRRP e&w&lﬂa)ﬁhcoraﬁg kaF @G Rila For

| ow cocoa butter, and the like. 15 The
1A for meanamrﬁwture ofia indigarsent forttesidrerdpy 6F VaHIONE BRI Pﬂ‘%?ht‘ons

LA DB P o OBl e, ki
caﬁl@&%ﬁlr@ andvigderal painhe

A further aspect of the invention is a method for therapy of a subject suffering
from any of the conditions discussed above, whereby an effective amount of a
compound according to the formula I or IA above, is administered to a patient in need
of such therapy.

Additionally, there is provided a pharmaceutical composition comprising a
compound of Formula I or IA, 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 or IA, or a pharmaceutically acceptable salt thereof, in
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15

active conponent (with or without other carriers) is
surrounded by a carrier which is thus in association
wWOoRah/10t522 Sim | arly, cachets are included. TabP&t/6€B2004/002074
powder s, cachets, and capsul es can be used as solid
dosage forns 20 suitable for oral admnistration.
Li quid form conpositions include sol utions,
suspensi ons, and emul si ons g For exanpl e, sterile
wat er or water propylene 91 ycol solutions of the
active conpounds nmay be liquid preparations suitable
for parenteral adninist ratj%tgn. Li (r]fwtg‘ corr_gosi tlit.onlsrl
asspeiatie with » ghargppstiseleoperePtalyy eA T OF HERRdBrE parucuianly
e glycol 25 solution. Aqueous solutions for
fo@?‘g?ﬁa%aﬁ?strati on can be prepared by disso] ving the
act Futhee.chgro ireprovided suabasmaegytical GAIPAYSILAN OFHSINg 2
col ar.a ' : lchd in
copp i Uy SHFIA 28 RSy AR ol B0t
as@tationwih a phathacemidellpaccemitdp earsemige ithanyr dfiikd sonditigngied
.acti conponent in water together with a viscous WO
dissptsad 991822 PCT/ GB2004/ 002074 18 material such as
nat g kurfhénispedt] the Etb@&lt ifvestioisprovidésnyiethed bipropaing a
sodi um_carboxynet hyl cellul ose, and ot her suspendi ng
copgewtdof Eprawa } & Idhe phar maceutical formul ation art.
Depegndid\niaih8iR, AP HR eRfondfltViddsstpradesOfdr ptdpering a
pharmaceuti cal conposition 5 will preferably include
cofnpowndnidavaulollogwmprsp cent by weight), nore
preferably fromO0.30 to 50%v, of the conpound of the
invention, all ,percgntages by weight being based on
total conposi R t be i ca ef fective anmount
for the practice'pf t ention may be
det ermi ned, by t @ uséd eria including the
age, weight and 10 respofise ( P i ndi vidual patient,
and interpreted within the cantexy_ of g'he di sease
which is being treated or ywhich i$,Beéing prevented, by
one of ordinary skills in the artR "Wthin the scope
of the invention is the use any Qorrpound of formula
| or IA as defined above for,the manufacture of a
medi canment . R

11

reacting a compound of formula III with X]-C(=O)-R1°:
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Also within the scope of the invention is the use of
any conpound of formula | 15 or 1A for the

woreowfiexseur e of a nmedi canment for the therapy oPCP&BR004/002074

Additionally provided is the use of any conmpound
according to Fornmula | or IA for the manufacture of a
nmedi canent for the therapy of various pain conditions
i ncludi ng, but not limted,to: chronic pain,

neur opat hi ¢ pain, acute paln, back pain, cancer pain,
and visceral pain. 20 A further aspect of the
invention is a nethod for therapy of a subject
suffering from any of t hdEondi ti ons di scussed above,

‘V@mgéeby an effective anount of a conpound according
q he formula | or I A above, is admnistered to a
pat i iRA it seleqter deoth Cgﬁl@b&ﬁcfﬂrsmyon%ﬂd $hstigred @yGalktyher e
r ov ng a
opégn%l %Sdﬁg da? JIQB 0, (%ﬂtl%ﬂ]cll} mﬁﬁﬂea gﬁéhly? Q Bﬁzﬁl&

eutically
subgitaed Gbglheteﬁﬁiyﬂy]; bpmceraﬂy suhstltu&slsnhemsdt(ileaiky\h anf ogtionally

har maceuti cal | able carrier. Particularly,
“‘ﬁ%@@jpé¥ﬁ?HVVﬁéhahﬁ§%grnaceut|cal conposi ti on
conpglijs ik ted fr®IPBAYIOR Bf -OFQ(+)-R'!| -Cly-Bl dad Ay wherein R'' is

phar maceutical ly acceptable salt thereof in WO
Ci2eu) 101522 PCT/ GB2004/ 002074 19 association with a

phar}{mﬁeﬁdl ﬁairc% Ynd &ﬁ@ﬁ@}blsﬁe&@& frb@rhybRged, bptigpyly nore
par ti cul ar her a pain. Further, there is

supstl:twtecﬂ €dea£<y|b hizdt MIDGGH}{ Ftltl;@ﬁ‘ﬁosﬁFWlO@}kYb Ghbri sing a

und
a C c cteg ?r{)H‘ltu i ér ?ﬁall&%u%s?%usts oﬂ%ﬁgﬂgﬁﬁ)‘ﬁﬁﬂ)ﬁﬁlﬂsﬁfmted
cmatemayﬁyﬂc bpitiiinhlyy aubstitpted iphenyd-&h nalleyl, menalh/ sehstitaed t he

nd|t| ussed abqgv he
B SRR SR S e
cscga?a@émﬂ afd optinaly §ub|st1tﬁlfed|(Asc3}dlbadk‘y$-CQJ§d1kbdl nment, the
I nvention provides a process for pre arlng 10 dof
c onpsuieRlas , 1§ inwMgntion prov@%pqog?sls'go p%parm a compound o
formula 11 as described above, wherein
R! is Cealkyl-0-C(=0)-;
X! is selected from —OH, -Cl, -Br and -I;
R?and R? are ethyl;
R* is hydrogen; and
R is selected from phenyl, phenyl-C.salkyl, Cy.salkyl, Cs.¢cycloalkyl and
Cscycloalkyl-C.salkyl.

In a second embodiment, the present invention provides a process for

preparing a compound of formula IV, comprising:
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R2 NI \'/ RINRL 11 'ill O NRL 1l reacting a
conpound of formula Il with X -C(=0O-Ro: O RNRS3

WOROOR4015D 11 15 R WO 2004/ 101522 PCT/ GB2004/ 0RQDG#52002002074

1l wherein Rl is selected from Cl_6al kyl -O C(=0) -,
optionally substituted Cl_6al kyl, optionally
substituted C3_6cycl oal kyl, optionally substituted
phenyl, optionally 5 subst'&f uted C3_5heterocyclyl,
optional 'y substituted phenyl-Cl .3al kyl and optionally
substituted C3_5heterocyclyl-Cl _3alkyl; X1 is selected
from-OH -OR', -OC(=O-R 1, -d, -Br and -1,
wherein R 1is C@ ;

y

wherein

R! is selected from Cj.¢alkyl-O-C(=0)-, optionally substituted Cy-¢alkyl,
optionally substituted Cs.¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-Cy.3alkyl and optionally
substituted Cs.sheterocyclyl-Cj_zalkyl;

R? and R? are, independently, selected from hydrogen, optionally substituted

Cj.¢alkyl and optionally substituted Cs.¢cycloalkyl; and
R'? and R" are independently selected from —H, optionally substituted phenyl,

optionally substituted Cs.sheterocyclyl, optionally substituted phenyl-C;_salkyl,



R2, R3 and R4 are, independently, selected from
hydr ogen, optionally 10 substituted Cl_6al kyl and
wopintomskt y substituted C3_6cycl oal kyl; and RIPCT/€B2004/002074
sel ected from-H, optionally substituted phenyl,
optionally substituted C3_5heterocyclyl, optionally
substituted phenyl -Cl _3al kyl, optionally substituted
C3_5heterocyclyl - Cl. 3al kyl ,2%)pti onal Iy substituted
Cl_6al kyl, optionally substituted C3.6cycloal kyl and
optionally substituted C3_6cycl oal kyl - C1. 3al kyl. 15
Partijcularly, the invention provides a process for
OBYURHY F‘Wé{“&}/“‘ééﬁﬁgfﬁfﬁr&cwyl'@éﬁlﬁm gptjqnally supstigtaddgaalkyl,
optiHdRy sIMISREIATT;Reydicalih afPbitdthally Ebsiithted Clleyl -
gdglﬁleaed 1§roml-33(%)&-{ (%I@I -Br&andg- , md%(écyﬁg)ag?’é
Cesalipil; orFy” pod R s tegethen fum:2 pendonafe Crscxdoadiot eidgior am
| -Cl.3al kyl, Cil.6alkyl, C3_6cycl oal kyl
dg'gﬁw‘lé’gl_"g’%%o al kyl-C 1.3alkyl. In a second
5  enmboBirtiearly, theenpengior ptovidey e ptdcess fpr mepatiag axompoaess

reshis 19 RS S8R S8H882 Pt cmao0ar 002074 21 0 N
R3 | R}is\C;NkRIG-O(20R; N Rl 1V reacting a conpound of
Form 8¢k e Rt andt 9 - RL3:
R™Zand R® are independently selected from —H, phenyl, phenyl-C;.salkyl,
10 Crealkyl, Csscycloalkyl and Cs.scycloalkyl-Cialkyl; or R and R' together form a
portion of a Cs.¢cycloalkyl ring.

In a third embodiment, the present invention provides a process for preparing

a compound of formula VI, comprising:

0]
RZ
oy
R®
l HN H
j‘]/ \R14
O
N
L
15 R
V1

reacting a compound of formula V with R-NCO:
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O RNR3IT /' NH2 N 11 5R V wherein RL is
sel ected fromCl _6al kyl-O-C(=0O -, optionally

wGauiwstiotser ed Cl_6al kyl, optionally substit ut eRCT/GB2004/002074

C3_6cycl oal kyl, optionally substituted phenyl,
optionally 10 substituted C3_5heterocyclyl, optionally
substituted phenyl -Cl _3al kyl and optionally
substituted C3_5heterocyc|¥4-C1_3alkyI; R2 and R3 are,
i ndependently, selected frdm hydrogen, optionally
substituted Cl_6al kyl and optionally substituted
C3_6cycl oal kyl ; and R12 and R13 are independently
selected from-H, op¥ionally substituted phenyl, 15
optionally subs{¥ tutk :

substituted phenyINCl 3
PCT/ GB2004/ 002074 22
C3_sheterocyc|y|-éi_3al

Cl _6al kyl, optionally substit
optionally substituted C3_6cy

y substituted
_6cycl oal kyl and
- Cl1_3al kyl; or

C3_6cycl oal kyl ring or a C3ssheterocylcyl ring. 5
Particularly, the invention prvides a process for
preparing a conpound of formg'a |V as descri bed
above, wherein RL is Cl.6alkyl-OC(=0°’; R2 and R3
are ethyl; and R12 and Rl3vare independently sel ected
from-H, phenyl, phenyl-C 73al kyl,

wherein

R! is Cy.¢alkyl-O-C(=0)-, optionally substituted C;.¢alkyl, optionally
substituted Cs.¢cycloalkyl, optionally substituted phenyl, optionally substituted
Cj.sheterocyclyl, optionally substituted phenyl-C.salkyl or optionally substituted
Cs.sheterocyclyl-Crsalkyl;

R? and R® are, independently, selected from hydrogen, optionally substituted
C1.¢alkyl and optionally substituted Cs ¢cycloalkyl; and

R is selected from optionally substituted phenyl, optionally substituted
Cs.sheterocyclyl, optionally substituted phenyl-C.salkyl, optionally substituted
Cs sheterocyclyl-Cj.salkyl, optionally substituted C;.alkyl, optionally substituted
Cs.¢cycloalkyl and optionally substituted Cs.scycloalkyl-Cysalkyl.

Particularly, the invention provides a process for preparing a compound of
formula VI as described above, wherein

R! is Cy.alkyl-O-C(=0)-;

R%and R? are ethyl; and

R™ is selected from phenyl, phenyl-Ci.salkyl, Ci.¢alkyl, Cs¢cycloalkyl and
Cs.¢cycloalkyl-Ci.zalkyl.

In a fourth embodiment, the present invention provides a process for preparing

a compound of formula VII, comprising:



10

10 C1. 6al kyl, C3_6cycl oal kyl and
C3. 6¢cycl oal kyl -Cl . 3al kyl ; or R12 and R13 together form

wa@2o0paotsepn of a C3_6cycl oal kyl ring. In a thiPdI/GB2004/002074

enbodi ment, the present invention provides a process
for preparing a conpound of formula VI, conprising: O
2RNIT '/ R3H HNYN RlI4 ON 11 15 R VI
reacting a conpound of forqmla V with R14-NCO WO
2004/ 101522 PCT/ GB2004/ 002074 23 O RANR3 I / \ NHa
N R1L V wherein Rl1 is Cl_6alkyl-O-C(=0) -, optionally
substituted Cl.6al kyl, optionally 5 substituted
C3_6cycl oal kyl, opt idnal | y substituted phenyl,
optional Iy subg&tutle
N

yii

VIII

wherein

R! is selected from C;.galkyl-O-C(=0)-, optionally substituted Cy.calkyl,
optionally substituted Cs.¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C;.salkyl and optionally
substituted Cj.sheterocyclyl-Ci.salkyl;

R? and R® are, independently, selected from hydrogen, optionally substituted
C1.¢alkyl and optionally substituted Cscycloalkyl;

X2 is selected from I, Br and Cl;
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20

C3_5heterocyclyl, optionally substituted
phenyl - Cl . 3al kyl or optionally substituted

w@03hetser ocycl yl -C 1_3al kyl ; R2 and R3 are, PCT/GB2004/002074

i ndependently, selected from hydrogen, optionally
substituted Cl.6alkyl and optionally substituted
C3_6cycl oal kyl; and 10 R14 is selected fromoptionally
substituted phenyl, optionally substituted
C3_5heterocyclyl, optional substituted

phenyl - C1. 3al kyl , optionally substituted

gf Bl e¥13§é§¥r¥%n§11|o§’3§§§xﬁmsﬁt' d Phenlaenal wbrtueg
%rggﬁi:l p%f(mac‘lw &Bgtﬁ&eﬁh&‘iygy JK,\’dptlQﬂall%lasluKédtuted

e 1 nven rovi des a process for
Qgh@gacyahxj (é-zalkmp optirhaldy SubthCé @m@lbylwpt&@a]ébé?;@ﬁ‘il%@é

e0 d
C3ép)g:Yo€{llwyﬁl’n %q%@n%}asu%stl te? @8 lgéé/lal'o@k p a%lﬂf)l/1 a{’ﬁa and R3
pherM rs@&lelaﬁdi l&ysfg 011362“2?@' slqwtlxutezsglﬁmylf:Coﬂ:m sloptierhlly
- a our
squﬁ'éut% g%fer ]é(htopg?f‘aw 8%S§51§edrb3ﬁp GRILSYe )rllor %fr?(g Bari ng

opﬁoﬁaqg%qyﬂﬁut@é Cf.qime] thlldu,y sﬁﬁ&ﬂiﬂft&cﬁ@ﬂ@ycl&ﬂdﬂ%ébﬁﬁ&ﬁﬂ?
PCT/ GB2004/ 002074~ 2 RN | /"\"CN 16 RI5R N

supstitytpd Cp-ecaelopkyl-Gi- @Bﬁ‘bound of f ormula VII1 with
R16'P>§?t'icularly, the invention provides a process for preparing a compound of

formula VII as described above, wherein

R! is Cyealkyl-O-C(=0)-;

X? is selected from -Cl, -Br and -I;

R?and R? are ethyl;

RP is selected from hydrogen and methyl; and

R'® is selected from phenyl, phenyl-Ci.salkyl, Cy.¢alkyl, Cs.scycloalkyl and
Cs.scycloalkyl-Cyzalkyl.

In a fifth embodiment, the present invention provides a process for preparing a

compound of formula IX, comprising:

IX

reacting a compound of formula III with X3-S(=0)-R'":



10

15

20

RAN R NH RI5 N11 5 R WVIII wherein RL is
selected fromC _6alkyl-O-C(=0O-, optionally
wGauiwstiotser ed Cl_6al kyl, optionally substit ut eRCT/GB2004/002074
C3_6cycl oal kyl, optionally substituted phenyl,
optionally 10 substituted C3_5heterocyclyl, optionally
substituted phenyl -Cl _3al kyl and optionally
substituted C3_5heterocyclig-C1_3alkyI; R2 and R3 are,
i ndependently, selected from hydrogen, optionally
substituted Cl_6al kyl and optionally substituted
C3.6¢cycloal kyl; X2 is selected froml, Br and C; WO
2004/ 101522 PCT/ GB20§4/ 002074 25 R15 is sel ected from
-H, optionally bstl d Qptional ly
substituted C3_5hdtero ally substituted
phenyl - Cl _3al kyl , t ed
C3. 5heterocycl yl - y substituted
Cl_6al kyl , opti onal . 6cycl oal kyl and
optionally substituted C3_6cC -Cl_3alkyl; and 5
R16 is selected fromoptiondl |y supdtituted
phenyl - C1. 3al kyl , optionall substituted
C3_5heterocyclyl, optionally Qﬁbstituted
C3_5heterocycl yl -ClL. 3al kyl, gptionally substituted
Cl. 6al kyl, optionally substituted C3_6tycl oal kyl and
optionally substituted C3gpcycl oal kyl - C1_3al kyl .
Particularly, the invention provides a process for
wimreéipari ng a conpound of 10 fornmula VII as descri bed

abo‘i@'is Me%[e%i ffbm C1.¢alkyl-O-C(=0)-, optionally substituted Ci.calkyl,
optionally substituted Cs.scycloalkyl, optionally substituted phenyl, optionally
substituted Cs_sheterocyclyl, optionally substituted phenyl-Ci.3alkyl and optionally

substituted Cs.sheterocyclyl-Ci.zalkyl;

X3 is selected from —OH, -OR“, -Cl, -Br and -I, wherein R'is Csalkyl;

R2, R and R* are, independently, selected from hydrogen, optionally
substituted Cy_salky! and optionally substituted Cs.scycloalkyl; and

R is selected from —H, optionally substituted phenyl, optionally substituted
Cj.sheterocyclyl, optionally substituted phenyl-C.salkyl, optionally substituted
Cs.sheterocyclyl-Cy.zalkyl, optionally substituted Ci.calkyl, optionally substituted
Cs.scycloalkyl and optionally substituted Cs.¢cycloalkyl-Cysalkyl.

Particularly, the invention provides a process for preparing a compound of
formula IX as described above, wherein

R! is Ci.6alkyl-O-C(=0)-;

X3 is selected from -Cl, -Br and -I;

R? and R? are ethyl;

R* is hydrogen;

R is selected from phenyl, phenyl-C.salkyl, optionally substituted Ci.calkyl,
Cs.scycloalkyl and Cs.¢cycloalkyl-Cy.zalkyl.



Rl is C.6alkyl-OC(=0-; X2 is selected from-d, -Br
and -1; R2 and R3 are ethyl; R15 is selected from
whyanogse2 and net hyl; and 15 R16 is sel ected fPONMGB2004/002074

phenyl, phenyl-Cl_3al kyl, C1.6al kyl, C3.6cycl oal kyl

and C3_6cycloalkyl-C 1.3alkyl. In a fifth enbodi nent,

the present invention provides a process for preparing

a compound of fornula IX,%\?corrprisi ng: 0 RNR3I / |
N~I0O C~R17 R14 S 11 O Rl 20 I X reacting a

conpound of forrmula Il wth X3-S(=0 2-R17: WO
2004/ 101522 PCT/ GB2004/ 002074 26 O RNR3 I / \  NH
R4 N R

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

a compound of formula IIA, comprising:

0
BASYS
| HN\R7
N
B
5 A

IITA
10 wherein X is a halogen;

R” is selected from —C(=0)-O-R¥, —S(=0)-R%, ~S(=0)»-R?, and -C(=0)-R®,
wherein R® is selected from Cy.galkyl, Cs.scycloalkyl, Ce.i0aryl, Cosheterocyclyl,
Ce.10aryl-Cyealkyl, and C, sheterocyclyl-Ci.galkyl, wherein said Ciealkyl,
Cs.geycloalkyl, Ce.joaryl, Cosheterocyclyl, Cs.10aryl-Cy.galkyl, and Ca.oheterocyclyl-

15  Ci.salkyl are optionally substituted with one or more groups selected from -R, -NO»,



1l wherein Rl is selected from Cl_6al kyl - O C(=0) -
optionally substituted Cl.6al kyl, 5 optionally
waaiwstotser ed C3_6cycl oal kyl, optionally substipait/e#$2004/002074

phenyl, optionally substituted C3_5heterocyclyl,
optionally substituted phenyl-Cl.3al kyl and optionally
substituted C3_5heterocyclyl-Cl 3alkyl; X3 is selected
from-OH -OR', -d, -Br -1, wherein RL1 is

Cl 6al kyl; R2, R3 and R4 are, independently, selected
from hydrogen, optionall y 10 substituted Cl_6al kyl and

t [ bsti t ut ed k 7
oL RPN P
I t I
QI S0k SR o peLerastalyhncpomi

nyl - Cl. 3aIkP/ stituted
-NKE(%@)&O&; myncirymascmdaadnﬂwt v, dhydrogen aryCistlkgs prdit ed

opt Roneris Sid PP S (R0 ¥ PRy 001 20

5 Cgpﬂétéﬂo@ﬂyl areloptiondllg sulssdendd with memnmtss gEDUPS std@ml f’tcun -R

TR BB L oI S R s

-sé)gﬂi &@bgﬂ JoramR, GEN, <081, WEOYOR, -CRRONRL, RREEO)R} dndl ;
IS hydro en; RL7 is sel %ed fro(glg eln yl
NMnQDO@l“@aremyR is, mp%ﬁamwa?& &M Ut'ed 6al kyl ,
_ I 8%
ool YEAB i B AEXS O pihidSlcssll prepuing

10 a@m’qmdhdmﬁﬁormulhélﬁprcememmg nventi on provides a process
for prparl ng a conmpound of formula Il A conprising:

A
reacting a compound of formula IVA with R’-X or R”-O-R”:

IVA
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15

N R5/I 5 I1A reacting a conmpound of formula II1A wth
R5-CH2-X or R5-CHO O HNC HIIITA 10 wherein Xis a

whaloegers?2 R7 is selected from-C(=0 -0 R8, - S(EC/GB3)04/002074

-S(=0)2-R8, and -C(=0-R8, wherein R8 is selected
from Cl_6al kyl, C3.8cycl oal kyl, C6.10aryl,

C2_9het er ocycl yI C6_loaryl -Cl. 6al kyl, and

C2. 9het erocycl yl - Cl. 6al kyl 29 wherei n said Cl. 6al kyl,
C3_8cycl oal kyl, C6_1loaryl, C2.9heterocycl yl,

C6_| oaryl - C1_6al kyl, and C2_9het erocyclyl 15 Cl1_6al kyl
are optionall subst ituted with one or nore groups

sel adewih Xiphhalpgen: Nop, WO 2004/ 101522

PCT'IR%Q@&Q @1%9:7 4C(=Z)§l -0 Wand -@(rO)-ng,, wherein RE is sefdcd from
_C(=O R H -NHR ™ -NR2, -SR - SO3H,
Ci58BPRCs. &cgqla@i)cﬂ-, Ce. @ml,-@eheterexs&:@)l@e roargC @)aﬂfpéé and

Czy\ﬁgérog)cgy n(falé Nﬁ%}n?aledﬁﬁ gﬁﬂ&gﬁtgk&cﬁal’@ C ml%r5y1| .
CZSHétaot)eﬂMJ‘ mears&scmaw hndl ﬂdgl(ezeralyeb/éﬁmaaﬂyyl are/grsioadlly
ool Vi o s PR R RO, LR PRI Y
-CFL\IO@(—O)QKC(—@)OH BuH,, -$H, NHR, ~KR3 -SRGSONR SO,R( SH-OR.,
-CWH @{——o @gx§(OQ§'NRqN5§&F@)R %Ea&@(jése %dzshergm R is,
mdél}!@ge g} a%md%ﬁbﬁcpsa&yﬂaﬁd i ndependently, a hydrogen

n anot hér enbodi nent, the present

i nvaitis mlﬁcpadcfmrm Es- 108 p@b@s@eﬁe&aw\@lﬁ?&?lp g#jd Cpgoagy! and
Co. 5?1 %la{rrgl(ij ar% ptlgﬂﬂlsabétllt@ed GRNBAd &' ke g%ulflglgélected from -R,

2NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NHa, -SH, -NHR, -NR;, -SR,
-SO;H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or Ci6alkyl.

In a further embodiment, the present invention provides a process of preparing

a compound of formula VA,

VA

comprising reducing a compound of formula VIA,
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R NR5/ I11A reacting a conpound of formula IVA with
R7-X or R7-O-R7: 0 NH2 R5J | VA WD 2004/101522

WEOABBERDN4/ 002074 29 wherein X i s a hal ogen; PRIGB2004/002074

selected from-C(=0-0OR8 and -C(=0)-R8, wherein R8 is
sel ected from Cl.6al kyl, C3_8cycloal kyl, C6_loaryl,
C2 9heterocyclyl, C6 loaryl-Cl _6al kyl, and
C2_9heterocycl yl - ClL_6al kyl erein said Cl_6al kyl,
C3_8cycl oal kyl, C6_| oaryl, C2. 9heterocycl yl ,
C6_10aryl -Cl . 6al kyl , and C2.9heterocyclyl -Cl 6al kyl are
optionally substituted with one or nore groups
selected from-R -} -Br, -1, -F, -CF3,
-C(=O R, -C(:Cp)an, ,. -NR2, -SR, -SO3H,
-S2R, -S(=O R, NCN, ‘ -C(=0) NR2,
-NRC(=O R, and - '
i ndependently, a yl; and 10 R5 is
sel ected from C6_| oaryl and (i at eroaryl, wherein
said C6_10aryl and C2_5heteroaryNGre optionally
substituted with one or norle groups selected from-R,
-No2, -OR, -, -Br, -1, -F >3, -C(=O R, -C(=0) OH,
-NH2, -SH, -NHR -NR2, -SR i}lsoeH, -S2R, -S(=O R,
-CN, -OH, -C(=O OR, -C(70 NRR' -NRC(=O R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen
or Cl.6alkyl. 15 In a furtheWi&nbodi nent, the present

gption provi des a process of preparing a conpound

ormula VA, O

R! is selected from hydrogen, Cy.salkyl-O-C(=0)-, C;.¢alkyl, Cs.¢cycloalkyl,
Ce.10aryl, Cy.oheterocyclyl, Cs.10aryl-Cy.3alkyl and Ca.sheterocyclyl-Cy.salkyl; wherein

whit
o

said Cy.¢alkyl, Cs¢cycloalkyl, Ce.joaryl, Cs.sheterocyclyl, Cs.10aryl-Cizalkyl and
Ca.sheterocyclyl-Cysalkyl are optionally substituted with one or more groups selected
from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR,
-NRg, -SR, -SO;H, -SO5R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;,
-NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Cisalkyl; and

R? and R® are, independently, selected from hydrogen, Ci.salkyl, and
Cs.ecycloalkyl, wherein said Cy.¢alkyl and Cs.ecycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CFs3, -C(=0O)R
-C(=0)OH, -NH,, -SH, -NHR, -NRy, -SR, -SOsH, -SO:R, -S(=0)R, -CN, -OH,
-C(=0)OR, -C(=0)NRz, -NRC(=0)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.galkyl.

>3

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

exemplified in Schemes 1-18.



RNR3I1T / \' NHS N R VA conprising reducing a
conpound of formula VIA WO 2004/101522

wEOIAEBAEeD4/ 002074 30 0 R2 1-, N3 R N02 N®&/GBU0A002074
wherein R1 is selected from hydrogen,
Cl_6al kyl -O-C(=0O) -, Cl_6al kyl, C3_6cycloal kyl, 5
C6_10aryl, C2 9heterocyc|y| CG _10aryl -C1_3al kyI and
C2. 9heterocyc|y| Cl. 3a1ky| wherein said Cl_6al kyl,
C3. 6cycl oal kyl, C6_1l1oaryl, k2 _9heterocycl yl,
C6_10aryl -C1 3al kyl and 2. 9het er ocycl yl “Cl. 3al kyl
are optionally substituted with one or nore groups
selected from-R -N®*™&R -d, -Br, -I, -F, -CF3,
-C(=O R, -C(=0) OH, -NH2, -SH, -NHR -NR2, - SR, - SG3H,
-S2R, -S(=O R, -CN, -OH, -C(=OOR, -C(=ONR2, 10
-NRC(=O R, and -NRC(=0)-OR, wherein R is,
i ndependently, a hyd(gogen or €lpRalkyl; and R2 and R3

arﬂY'g )U\@:eng&m l% ct ed fr—eﬂor-hydr ogen, Cl.6al kyl,

a
OMe
r,P\
O~ OMe r}l
boc

Br

Intermediate 1

NaOH
Br
Br
boc boc b°°

Intermediate 2 Intermediate 3 Intermediate 4
0
(o]
/\N
) HO\B AN
isobutyl chloroformate Br | )
| OH NH,

Et,N, Et,NH | h,

Pd(PPh,),, Na,CO,
N toluene/EtOHH,0 N
boc )
boc
Intermediate 5
Intermediate 6



C3. 6¢cycl oal kyl , wherein said Cl.6al kyl and
C3_6cycl oal kyl are optionally substituted wth one or

worrg/1gyse2ps sel ected from-R -NO2, -OR, -d ,PEBGB2604/002074

-F, -CF3, -C(=OR, 15 -C(=O H, -NH2, -SH, -NHR, -NR2,
-SR, -S@3H, -S2R, -S(=OR -CN, -OH -C(=OOCR
-C(=O NR2, -NRC(=O R, and -NRC(=0)-0OR, wherein R 1is,
i ndependent |y, a hydrogen 9{ Cl. 6al kyl . Particul arly,

t he conpounds of the present invention and

i nternedi ates used for the preparati on thereof can be
prepared according to the s etic routes as 20
exenplified in Schenes 18 i'%év 2004/ 101522
PCT{GB2004/ 002074 31 Scheme | 0 0 1. LDAgo MeO P(OVE)B

eal Q Ove.Br 0 OMe N Interrredlate),\b O
Eg{ ‘@ | Bri2 RS BrR F@-’%%\
C Z te2I@ %\'ﬁﬁdl%T nter .
NH, \",R
2) Trifluoroacetic acid
N CH.CI, H
boc
Intermediate 6 Compound 1: R¥=Ph
Compound 2: R8&=CH,Ph
Compound 3: R®=CH,,
Compound 4: R8%=CH,CH,Ph
Compound §: R:&=CH,C;H ,
Compound 16: R®=CH,C;H,
Compound 17: R#=CH,q
Scheme 3
] o)

N 1) R&-CHO <N O O
P NaBH(OAC),, ACOH P

| 1,2-Dichloroethane |

NH, HN\I
2) Trifluoroacetic acid RS
H.Cl N
N CH,CI, N
boc
intermediate 6 Compound 6: R®=CH,Ph

Compound 7: R®=CH,,

Compound 8: R®&=Ph
Compound18: R®=CH,CH,Ph

Compound 19: R¥=CH,CH,,



Il it _ / isobutyl chloroformate Br HOB / /N O CH
NH2 Et 3N, Et2NH NHZ Pd(PPh3)4, NazCO3 N

wao odogaesptEt OH HZO N boc | boc I nternedi at e BCT/GB2004/002074
I ntermedi ate 6 WO 2004/ 101522 PCT/ GB2004/ 002074 32
Scheme 2 O0 N VN 1) R8-COCI R8-CO2H VHN~ NEt 3 or
HATU, D PEA CH2CI2 DMV 8 R 2) Trifluoroacetic acid N
CHCI 22 H boc Internediat e336 Compound 1: R6=Ph
Compound 2: R8=CH2Ph Conpound 3: R8=C6H11 Conpound
4: R8=CH2CH2Ph Conpound 5: R8=CH2CBH11 Conpound 16:

R8=CH2C5H9 Conpound 17: R8=C5H9 Schene 3
Scheme 4

O
Yoo w0

MeOH
NH, HN‘R7
2) Trifluoroacetic acid
N CH,CI, N
! H
boc

Compound 9: R’=CsH,,
Compound 20: R"=C;H,
Compound 21: R’=C;H,,

Intermediate 6

Scheme 5

/)l O O 1) R&-NCO /)I O O

1,2-Dichloroethane

R
2) Trifluoroacetic acid \ﬂ/
CH,CI,

Iz

Compound 10: R&=Ph

Intermediate 6
Compound 22: R8&=CH,Ph



00 1) R8-CHO ~J N NaBH(QAc)3, AcH

1,2-Dichloroethane HN VN 2 2) Trifluoroacetic acid R8
woRE@K2AI52 N boc I nternedi ate 6 Conpound 6: RSRCHEBR004/002074

Compound 7: R8=C6H71 Conpound 8: R8=Ph Conpoundl 8:

R8=CH2CH2Ph Conpound 19: R8=CH2C6H11 WD 2004/ 101522

PCT/ GB2004/ 002074 33 Schene 4 0 0 VN 1) R7(O Bl OH14

MeOH 2 HN.R7 2) Trifl uoro%%eti c acid N CH2Cl2 H boc

I nternedi ate 6 Conpound 9:” R7=C6H11 Conpound 20:

R7=C5H9 Conpound 21: R7=C7H13

Scheme 6
0 0
1) R7-Br or R7-| A~
ShOYe Fafcbal LA
) BINAP, NaO'Bu ) |
| NH, toluene AN
2) Trifluoroacstic acid
N CH,Cl, N
! H
boc
Intermediate 6 Compound 11: R’=Ph
Compound 23: R7=1-Napthyl
Compound 24: R7=3-F-Ph
Compound 25: R7=4-CI-Ph
Scheme 7
o] (0]
1) R%-Br R7(0) A~
sacU< I "N "Nig s oV e
) BINAP, NaOBu ©" MeOH I
| NH, toluene /N—R7
2)NaH, Mel, DMF  Of  BygH,,, HCHO
N H,0, MeOH II:II
|
boc 3) Trifluoroacetic acid
CH,Cl,
Intermediate 6 Compound 12: R’=Ph

Compound 26: R7=C¢H,,



Scheme 5 0 0 1) R8-NCO 1, 2-Di chl oroethane H NH2
HNUN, R8 2) Trifluoroacetic acid IO CH2CI2 N N H boo
wo paoenomsetl at e 6 Conpound 10: R8=Ph Conpound 2BCT/GB2004/002074
R8=CH2Ph 5 WD 2004/ 101522 PCT/ GB2004/ 002074 34
Scheme 6 OO0 N 1) R®Br or R7-1 Pd2(dba)3 / \ |
BINAP, NaG:Bu / I \ toluene NH2 HN.F 2)
Trifluoroacetic acid N CHZQZ H boc Internediate 6
Conpound 11: R7=Ph Conpound 23: R7=1- Napt hyl

Compound 24: R7=3-F-Ph

O L

Scheme 8
O
/\N
) 1) R&-S0,Cl
l pyridine
NH, _
2) Trifluoroacetic acid
CH.CI,
N
boc
Intermediate 6
Scheme 9
(0] (0]
A N HO. ,-OH N
Br NO, P
|
N Pd(PPhy),
boc Na,CO, (aq)
Toluene/EtOH .
Intermediate 5 Intermediate 7
(0]
oA
| NO, Fe
N EtOH/THF/H,O/NH,Cl o)

Intermediate 8

SAOYS
| o
HN\SI\B

O

Iz

Compound 13: R®=Ph
Compound 14: R%=CH,Ph
Compound 15: R&=CH,CF,
Compound 27: R¥=4-Me-Ph
Compound 28: R%=2-F-Ph
Compound 29: R®=n-Bu

1. Trifluoroacetic acid
NO, CH,Cl,

2. ©/CHO

NaBH(OAc),, AcOH
1,2-Dichloroethane

0]

L nn,
@J

Compound 30



Conpound 25: R7=4-Cl-Ph Schenme 7 o 0 1) R7-Br R7(0)
N Pd2(dba)3 B10H14 J | / | BINAP, NaO:Bu or MeOH NH

wo edowaoes2N- R7 2 2) NaH, Mel, DVF or B10OH14, HEHOGR2004/002074
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BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards & receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & receptor ligands. In vitro assays, infra, demonstrate these
surprising activities, especially with regard to agonists potency and efficacy as
demonstrated in the rat brain functional assay and/or the human 8 receptor functional
assay. This feature may be related to in vivo activity and may not be linearly
correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward 8 receptors and ICsp is obtained to determine the selective
activity for a particular compound towards & receptors. In the current context, ICso
generally refers to the concentration of the compound at which 50% displacement of a
standard radioactive & receptor ligand has been observed.

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

a similar assay.
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aninmal, e.g., human. Particularly the conpounds of the
cdliufitd on are found to be effective S receptor
—Trrgands. In vitro assays, infra, denonstrate these
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agoni sts potency and efficacy as [

denonstr at i
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pg\lmlgenbumnil ng affi n|ty In these in vitro assays, a

- ec ot Beins vy ko 1 iR AR PSSl K £sim EDTA,
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just PeothsRb BSRATRIL fréth 2®.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 pellets are resuspended in
cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spun again. The final pellets are
resuspended in membrane buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1
ml) in polypropylene tubes are frozen in dry ice/ethanol and stored at -70°C until use.
The protein concentrations are determined by a modified Lowry assay with sodium

dodecyl sulfate.

Binding assavs

Membranes are thawed at 37°C, cooled on ice, passed 3 times through a 25-
gauge needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl, 1 mg/ml
BSA (Sigma A-7888), pH 7.4, which is stored at 4°C after filtration through 2 0.22 m
filter, and to which has been freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 pM
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t 0.
vageuge R0 sk Warsh e ora B S P E A ol i
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f
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beba %oﬁﬁt@? nledoand &P ﬁgeﬁsfopﬁ f@92n Tﬁ‘ﬁnﬁb‘ﬁ%%ﬂﬁaﬂﬁﬁﬁ M

I'ns  aré€ conbined and spun at 46, 000 g(max) f.or

scﬁﬁllatncm ﬂuTcﬂmeprled dsetysis astaiprie 8erolsen desy ol Platst. aherﬁlifé lon is
[
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afs?ﬁa ‘g‘i‘%ag% tg'z-%?‘;@@t‘ﬂﬁ 9 Lﬂ@/&' eft The protein
concentrations are determned by a nodified Lowy
Sodi um dodecyl sul fate. Binding assays

The agonist activity of the compounds is measured by determining the degree
to which the compounds receptor complex activates the binding of GTP to G-proteins
to which the receptors are coupled. In the GTP binding assay, GTP[y]*S is combined
with test compounds and membranes from HEK-293S cells expressing the cloned
human opioid receptors or from homogenised rat and mouse brain. Agonists stimulate
GTP[y]*’S binding in these membranes. The ECso and Emax values of compounds are
determined from dose-response curves. Right shifts of the dose response curve by the
delta antagonist naltrindole are performed to verify that agonist activity is mediated
through delta receptors. The Enax values were determined in relation to the standard &
agonist SNC80, i.e., higher than 100% is a compound that have better efficacy than
SNC80.

Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge

blunt-end needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH,
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invention is generally in the ranges of 1317 nM- 9739 nM and 261 nM — 9774 nM,

respectively.

Receptor Saturation Experiments

Radioligand Kg values are determined by performing the binding assays on
cell membranes with the appropriate radioligands at concentrations ranging from 0.2
to 5 times the estimated Kg (up to 10 times if amounts of radioligand required are

feasible). The specific radioligand binding is expressed as pmole/mg membrane
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Testing Protocol

The animals are tested on postoperative day 1 for the FCA-treated group. The
50% withdrawal threshold is determined using the up-down method of Dixon (1980).
Testing is started with the 2.04 g hair, in the middle of the series. Stimuli are always
presented in a consecutive way, whether ascending or descending. In the absence of a
paw withdrawal response to the initially selected hair, a stronger stimulus is
presented; in the event of paw withdrawal, the next weaker stimulus is chosen.
Optimal threshold calculation by this method requires 6 responses in the immediate
vicinity of the 50% threshold, and counting of these 6 responses begins when the first
change in response occurs, e.g. the threshold is first crossed. In cases where

thresholds fall outside the range of stimuli, values of 15.14 (normal sensitivity) or
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appr oxi mat el y(%n‘@glst 6‘?1)&@?%%&@%@{‘{%43%“‘?0@% nse is
noted if thfe paw is sharply w thdrawn. Flinching

dppipisiration LERRUPHARES| of the hair is also
consi dered a 15 positive r

e
consRagetre ety she %‘gﬂgrgoneﬁﬁn‘qpﬁa@%‘f‘?ly @ oally)
whil8 13 du Bl%ﬁh% pridr (PRBATBFesthRS the High Bebl @@QldmIniStraAidh BRtest
are test post operative day 1 for the FCA-treated
caground arftibe V@@F/Gewt%hmrm/éppepﬁméslﬁ%m theinatugeeidpsiiesed

co%qsplordgd_t he up-down net hod of Di xon (1980).

Writhing Test

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

A complete and typical Writhing reflex is considered only when the following
elements are present: the animal is not in movement; the lower back is slightly
depressed; the plantar aspect of both paws is observable. In this assay, compounds of
the present invention demonstrate significant inhibition of writhing responses after
oral dosing of 1-100 umol/kg.

(i) Solutions preparation
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20 Testing is started with the 2.04 g hair, in the

m ddl e of the series. Stinmuli are always presented in
w@2@meneseut i ve way, whet her ascendi ng or descePdi/G§2004/002074

t he absence of a paw w thdrawal response to the

initially selected hair, a stronger stinulus is

presented; in the event of paw withdrawal, the next

weaker stimulus is chosen. 47 Optimal thr eshol d

calculation by this nmethod requires 6 responses in the

i mredi ate 25 vicinity of the 50%threshol d, and

Aceio b (RO ORE f Hecin ACld g 4gact o G ey
or(? ?c?’ &ﬁQP alﬂ?lalcv%%ﬁﬁe YRy &1 wItﬁ' E%QICHo?léenfnﬁilclm S/, G & he

stimuli, val ues 4 (normal sensitivity)
somtlomtmﬂnfxmmm@z@xmﬂ/remdw&mv 4 46 0.41

Co T, Bl SR SRk STRERHAYEIN B8R BB il
: \y N AR hd negative Fesponses
vehi‘életaabdtﬂlag&dst&t&iaﬂgarbdsnﬂumsnvent| on X = no withdrawal ;
drawal,, and the 50% wit hdr awal threshold is
(“} WB‘F%I&‘ DEPSEEPRG the formula: 50% g threshol d =
10( Mg lééﬁapéunﬁgdﬁ?pls adMﬁé’t&eél(Braﬂy,\ﬁﬁ{ra[ﬁrlﬁfnehlﬁ}eoJpa)s t von
Frey hair use units) bul ar. val u from
sulgvdasieawsliegs.calor H(tltlé‘g?lﬂ“flyf(bY 3)taﬁ &0 B’A@ ssapsidering e py<rasy
mﬂ? gﬁl{}, %8?:&2%’ %@%‘? gf() rrﬂﬂlgtesb(accdmﬂg to l‘ﬂb thasy (ﬁﬂ:%ﬁlpb&ﬁd’&ﬁﬂﬁts

Von F
chaﬂamsktcds)dmcmtcetem&meedhq @rrpv@mfémdebwggﬁh@aﬂlsrﬁlm
ef f ec l.
BB RES T o O SRty uTmban-eieg!
VPE: THO AR i3 aamugstwee a‘ttelq’}emtbn@d;ly ¢l.o) ingwo siéd avd 9 mlékg

chmmszngts e mmoRist e onne e Bie Tt Rars

(ugrrpesmgg ected (subcut aneousl y, intraperitoneall y,
I'ntravenously or_orally 15 with test sui%ﬂ1
pri O"Fhetaglmq},ﬁrnp:tpsggﬂsto@gqry orgﬁguqdl Opaipytesand t enumber of
AT Gllihl AR ndi6Ping GATPRGUBARSBS iR SQRrifeRY Miesd
SV es(ﬁgepe 3 frllj on ri he nature of the testrl o
kepo nnndmuﬂual\i'ﬁs]nctethomg cél'gs with contact bedding. A total of 4 mice are

usually observed at the same time: one control and three doses of drug.

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

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

rat.

ADDITIONAL IN VIVO TESTING PROTOCOLS

Subjects and housing

Naive male Sprague Dawley rats (175-200g) are housed in groups of 5 in a
temperature controlled room (22°C, 40-70% humidity, 12-h light/dark). Experiments
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Acetic acid will bring abdom nal contractions when
adm nistered 20 intraperitoneally in mce. These w ||

wo b@wiesstend their body in a typical pattern. REUEGB2004/002074
anal gesi c drugs are adm nistered, this described
novenment is |less frequently observed and the drug
sel ected as a potential good candi date. A conplete and
typical Withing reflex is onsi dered only when
;heToIIomﬁng el emrents are %resent: the animal is not
in novenent; the | ower back is slightly 25 depressed;
t he plantar aspect of both paws is observable. Int

aregsefaymed g bty phase ﬁEths cEglenAnImABAYE 2P &
llbﬁﬁrg %h% hl%as%nﬁc'raﬁ WT%% 1981 ngl‘)%ftewﬁét& Qédﬁ%lﬁcﬁﬁ ponses after

oral dosin Sol utions preparation
SaliB, 004/ 101522 PCT/ GB2004/ 002074 47 Acetic acid
-—F%&%}b' 120 L of Acetic Acid is added to 19.88 m of

So° oA g A PR AP il ©f

oncent
tresmieut araiothas tHaEare uwa(cadjw(th & ccdxynpcmnwsa@h@tydeﬂd’rs) For the

t
L S
thédCeBIcHH-NErtE Pwil st thd detdr ﬂﬁ&c@dwsase ingeicte)i vBdi the 'dmlgsmd its
adm ni stration_The conp ound dr qg m ni ste
veaca Py Secbil s pEPERBAT 1 cppdssiod hvorSp AT BleBbtirgs: a1

i thede ﬁd"ltlﬁga‘éf@d@ﬁbkﬁl Yhé haive éﬁouﬁfrecéﬁfesmld &@npound (drug) or
conS|der|ng t he average m ce body weig

veliBlegtheaths fqugtwpe piedrepisd wid V@h’&?sw’@? Orc%lﬁli?&b%f&gaﬁgeﬁeﬁée

pe%fg%%%gi%eg{ﬂ g h)8§ i® 51l é%'aaﬁ\% etfféétts 'OF Brug V@& Rh A€ contribute to

( rvered centrally: Intraventrlcularly
ateduction in USV. i ntrat hecal ly (i . t ) a volunme of 5 L is
adm ni stered. The AcOH is adm nistered
Adminigpeion eIR8 |y (i.p.) in tw sites at 10 m/kg
(considering the average m ce body weight) inmediately

pri Qatd gre abowédg halﬁ1tuate) m'ﬂ&sdxpﬂlgm&_tﬁal'ﬂbi@ramyrfat 1-ADmde)
IS observed, for a

Prisk 1 GRS ol SRPRH R iRt PER BT S P Ef
orhiiGeBitled. cbil BaRGEIoRRRI01 1 MBAESiaf). LPS (2.4ug) is injected

intracerebro-ventricularly (i.c.v.), in a volume of 10pl, using standard stereotaxic

surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed
rostrally and a longitudinal incision of about 1cm is made to expose the skull surface.
The puncture site is determined by the coordinates: 0.8 mm posterior to the bregma,
1.5 mm lateral (left) to the lambda (sagittal suture), and 5 mm below the surface of the
skull (vertical) in the lateral ventricle. LPS is injected via a sterile stainless steel
needle (26-G 3/8) of 5 mm long attached to a 100-p1 Hamilton syringe by
polyethylene tubing (PE20; 10-15 cm). A 4 mm stopper made from a cut needle (20-
G) is placed over and secured to the 26-G needle by silicone glue to create the desired
5mm depth.

Following the injection of LPS, the needle remains in place for an additional

10 s to allow diffusion of the compound, then is removed. The incision is closed, and
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kept in individual "shoe box" cages with contact
bedding. A total of 4 mce are wusually observed at

wao bw43ense2 ti me: one control and three doses of PAr/G§2004/002074
For the anxiety and anxiety-like indications, efficacy
has been established in 20 the geller-seifter
conflict test in the rat. For the functiona
gastrointestina disorder |ﬂg|cat|on ef fi cacy can be
established in the assay described by Coutinho SV et
al, in Anmerican Journal of Physiology -

Gastr0|ntest|nal & Liver Physiolo 282(2): G3
theapia reamed farits original shee apd alkprscHp SRATOT AR FRGHH Rpor
toﬁ% OCOLS Subi ects and housing Naive mal e Sprague
ey rats (175-200g) are housed in groups of 5in a

Rl Yifin & iP-?)'_uhes%mﬂﬂ&i”ﬁn( 22C, 40-70% hum dity,
ments WO 2004/ 101522

A[% gaggféﬁ%%qg ﬁle éXferfhh e@ ?a[bfopa"c&? Go16ihBPS fedtiof RAd

phase e CcycC |na s have food and water ad
cotmpbirtd(drugh ddraingstrstiar. i A1 thetime ofitssiing &l sptsarg eemoyed and
ui Si.ti
PG5S PR, s R L Pl 638 el

an@pBE@intatAdar 8oL (4 X oat1BEkm)ivittictEs tlwﬁlplaced in a sound-attenuating
I|popolysacchar|degLPS For the LPS-treated

Veetxlp@d ichibinle mearingdy: (mb@%«i)e%ﬂ]) é@’t GRS VB, PisTeddieryy
IncC)t ﬁ o Qv regye StRp f?s, t}ﬁ@f‘g{ﬂ a)é%ﬁ' %?e{&d) mnk 36 cdri@lled

nj ecte and its
by\/aedylsteme(AmStmeSamn@eﬂntoﬁn@meapabbmfslehve@ng@n g1ef aigof

vol vi n
g it b pretbed ey HEbg sftnenSE MR GERLE
m&:GhHA bf BT pdifs ae E]dlrﬁi’nﬁsteréch er ﬁﬁtfh @bca‘h@airong;tamspwhlaln ever comes

treated Mﬁth vehicle wt W t hout drug. These are
firgle The rsb et PBiT arepierths siart & g%F%ﬁV@lc or sedative effects

of dru-s whi ch can contrlbute a reduction in USV.
3 {3158 gr and . 82| owed to habituate in

t he experlnenta{ Iaborétor for 15-20 m n
The vocalisations are recorded for YO minutes u312ng 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.

Analysis

The recording is run through a series of statistical and Fourier analyses to filter

(between 20-24kHz) and to calculate the parameters of interest. The data are
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15 prior to treatment. Inflammation is induced by
adm ni stration of LPS (endotoxin of gramnegative E.

w@oiou/113et eri a serotype 0111: B4, Sigma). LPS (RCHGB2008/002074

injected intracerebro-ventricularly (i.c.v.), in a
vol une of 10i, using standard stereotaxic surgica
t echni ques under isofl urane anaesthesia. The skin
between the ears is pushed_.,rostrally and a
| ongi t udi nal incision of agg Icmis made to expose
the skull surface. 20 The puncture site is determ ned
by the coordinates: 0.8 mn posterior to the bregmm,
exprdssadras (hetraganl+ EMF (Syatistical pignifigprsg s 358e8e54 Ysie E«&ﬁ%ﬁ%)
R
cc,wqupapﬁogrﬁeg\%reeesa Ve gﬁc? LPY tge%ﬁ ﬁ%g ahl Sne éf%}“é&ﬁdﬁ"& ES 1SR Dby
Defftti s reuldplaicoinpsisos ltcfse(postriexe)jfoe d(tg&—f@cwe&yssofA @fﬁmrence

| ong attached to .1001Ha. tonsrln \Yj
b%UP%?’e&rﬁ‘iﬂsé%‘é’“F‘éB‘iea@‘gPﬁﬁE‘@ WigpR PR %F(f%rﬁosqsc‘)pper
EGRAR AR RpGid (1RRMAHEm (AR 2B, | S pl aced over and
cureé to ? he 26-G needl e by silicone glue to create
the desired 5mm depth. Followi ng the injection of
ggigpigs needl e remains in place for an additional 10
ow di ffusion of the conmpound, then is renoved.

The incision is closed, and WD 2004/ 101522

PCT/ TB2I00mtion 2aiY furthepbe drscribed in mopeedaigiHethe &oljordng
Eéar%[ﬂlesg\?fngl? g(%t%rlgei 1%6 L)hso&ﬁ%xl%pco!ﬁﬁéhnjsq{f ik ﬂ&é&?ﬂﬂ%ﬁlon may

tal setu
béiprrepzﬁbﬂ fpuﬁiﬁd:dmhzdymdrand' bivlogitally tested] arsl Wlnch fre not to be

nt.al | aboratory following LPS injection and 5
E’&S{Fﬁ migng, {5y GRSt ration. At the tine of testing

aII rats are renoved and placed outside the
| aboratory. One rat at a tine is brought into the

eERMEDIAPRRAat ory and placed in a clear box (9 x 9 x
I8 cm which is then placed in a sound-attenuating

vent hlgkere StR{HrbBoMBRSHBdnASic 6a6w§xem§15e(sd-,} (1><14;6g hi)9 L))
(BRS/LVE, Div. Tech-Serv _Inc) he del

and fringediiyt QhOSPhlltfb@é molayvasireflesied ya@er%zfell Shrgi £ E’Efe?zm&‘?fhyll
p{igét%i"teoéav&sexg bf% &Xt?ﬁag% (Aﬁ!hftéhér{e% %%rIN@'ERMDIATE 1in

rurrents i vering fs of air of
qﬁ:m(ﬁﬂhvd yfehd. | HINMR ((ZDQ)lg)érﬁolZOf(de&tﬂ IFaz HnsCHy) 3\468 hd aH10.8

e GG a8 207 Sl T PERR A Lot bl

8@)06{5, BOTRS Hz, Ar-H).

INTERMEDIATE 2: 4-(4-Methoxycarbonyl-benzylidene)-piperidine-1-

carboxvlic acid zfert-butyl ester

To a solution of INTERMEDIATE 1 in dry THF (200 mL) was added
dropwise lithium diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) at -78 °C.
The reaction mixture was then allowed to warm to room temperature prior to addition
of N-tert-butoxycarbonyl-4-piperidone (9.76 g, 49 mmol in 100 mL dry THF). After

12 hrs, the reaction mixture was quenched with water (300 mL) and extracted with
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first. The first air puff marks the start of
recordi ng. Experinental setup for and ul trasound

WO ewenaiseyy 15 The vocal i sations are recorded fPRPCT/GB2004/002074

m nutes using mcrophones (GR A S. sound and

vi brations, Vedbaek, Denmark) placed inside each
cubicle and controlled. by LMS (LMS CADA-X 3.5B, Data
Acqui sition Monitor, Troy, glchigan) software. The
frequenci es between 0 and § 000Hz are recorded, saved
and anal ysed by the sane software (LNB CADA- X 3. 5B,
Ti me Data Processing Monitor and UPA

20
etty] aeptaiprd 0ME)- Aha FoRbEsy Ofg%‘ﬁﬁbﬁﬁ%’é’ 6%{96 gyerAlgSO4 and
W@&J{b vd z%ﬂl@égro@ﬁc@ MW%yﬁﬁr%d%tﬂﬁeéhr@n&ogﬁghy tod

admTi stered at a vol une | oW n

provdpNIFERYIBPUYTE 2ds mihite salid 6r64 &ﬁﬁ%&l Bg Qﬂa@l) Péidy P—ﬁ%ﬂd

L T e

2.3 @U‘=§t5| 19ahHa U HQUER Ger’;lBH'),)B’SEEB(ttJeS fSiH, @H), 4Rt \ie s

Hﬁ%@%ﬁ?»ﬁ%dsa?ﬁd@f@?@%'zlf to sahp eI TR ko alyat T oPle
)u‘g&ﬁNN@{?{CD@@M 2655 Bloi 58k G851, 908§ parce

'S assess for —comparison between naive
1287d 12P%- 10Satl 441, rléﬂé leotd one way ANOVA fol | owed by

Dunnett's multiple conparison test (post-hoc) for drug
effectiveness. A difference between groups is

ibblBihe-1- ESciﬂherthn\tﬁrHsteen Wi I | furt her be
escribed in nore detail by the follow ng Exanples
whi cty 4Rgaide k@emremmm)lm;smbw_ g;dﬁmﬁﬂdsiNSnchg(l‘(ngl 0 g)in

t t 0.b d f
d@h;ﬁ;@azt%;”@q‘iﬁag%m& apaeRaR LY ST 8D o

3(?_1%L &8s} froed. 8ferhi I h@ohﬂ@mﬂ)&&ﬁf& Hfé'%olu’tlbﬂ_ YR AR

of K,CO; 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 MgSO,. 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 (NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm’™; "HNMR
(CDCls) & 1.28 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.1 (m, 2H), 3.08 (br, 2H), 3.90
(s, 3H, OCH3), 4.08 (br, 3H), 7.57 (d, I=8.4 Hz, 2H, Ar-H) 7.98 (d, ]=8.4 Hz, 2H, Ar-
H):; CNMR (CDCls) § 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4,
141.9, 154.4, 166.3.

INTERMEDIATE 4: 4-Ibromo-(4-carboxy-phenyl)-methylene]-piperidine-1-

carboxvlic acid tert-butyl ester

A solution of INTERMEDIATE 3 (5.4 g 11 mmol) in methanol (300 mL) and
2.0 M NaOH (100 mL) was heated at 40 °C for 3 hrs. The solid was collected by
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A m xture of 4-(brononethyl)benzoic acid, nmethyl ester

(11.2 g, 49 mmol) 15 and trinmethyl phosphite (25 nl)
woerm4nersbzuxed under N2 for 5 hrs. Excess tri mep¢/GB2004/002074

phosphite was renoved by co-distillation wth tol uene

to give INTERVEDIATE 1 in quantitative yield. 1H NWR

(CDC13) 8 3.20 (d, 2H, J=22 Hz, CH2), 3.68 (d, 3H 10.8

Hz, OCH3), 3.78 (d, 3H, 11 f Hz, OCH3), 3.91 (s, 3H,

OCH3), 7.38 (m 2H, Ar-H), 8. 00 (d, 2H, J=8 Hz,

Ar-H). 20 | NTERVEDI ATE 2:

4- (4- Met hoxycar bonyl - benzyl i dene) - pi peri d o
ﬁl@%ﬂ(ﬂlﬁo?@}fl driedgypright prdepyacpime Thedry palt Xag 618%&1Y68r1n 8%

ac%tm Eﬁ%ﬁ@gﬁl dndlyds Qillﬁg%d ’IEQ}E—I ) %QQ% %ﬁceﬂ‘@ée@ﬁ@? d dropw se

sopro arn .5 Min hexanes
INTERIMBIDIA B 4 8 g@7%)zsasﬁ$céat¢@ea:q wbwe mw«ieu b Ffigasio.y 1

R QU LSk sirt GRS il 2ot s
1,18.1198 21 13.94 §ad] )5 HA6L EHz, 212) hss (dd, be5.8 eaps il ®fx, 2H),

A éth?% b Sk e ttesduarosera "L R EkTS o

25838 §4§344%§?§3 ok, [1£4.G30B1 fh.qugani a.ohages vere

over evaporated t6 give a crude
product, which was purified by flash chromatography to
provi de INTERNEDIATE 2 as a mhlte SO|Id (5 64rg, 5@@

9H),
Xt, J=5.5 Hz, 2H), 3.37

i p QX V] 'l id tert
g gty %?%R@EE@A%%‘* <]17‘? b By 2y

dléﬁloﬂd}neth%ng ¢10GHL) atd 26 6CZVal‘|éddea*‘|sobﬁfy'lé‘ﬂ)loroﬂo'ﬁﬁaﬂélW (( 16@(3333)
.3, 29.2, 36.19, 51.9, 123.7, 127.8 128.

mm Aﬁeﬂm& at1202°Q diethglamene GaBlvassude RIS v
o AR T AR SOV
thmréélddlé Qva@fpaﬂtlmmal/ééﬁ Eth3] §&etaRe and \&z&elrﬁfbd: prgamid pl‘@w@@@s
wg%qe@, Wl%rlplrlgp apg %l‘m%gll( lglrggge t Eanewﬁrgg iolﬁq s prowdedd 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 em™; "H NMR (CDCl3) & 1.13 (br, 3H, CH3), 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, ]=8.0 Hz, 2H, Ar-H); *C NMR (CDCl3) § 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.

6144(3
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30 nL CH2C12 at 0 C. after 1.5 hrs at room
tenperature, the solution after filtration 15 of K2C03

woa®4aarseensed. The resi due was then di ssol vedP@niGBRGvy1002074

acetate (200 nL), washed with water (200 nL), 0.5 M
HC 1 (200 nL) and brine (200 nL), and dried over
MySO4. Renoval of solvents provided a crude product,
whi ch was recrystallized ég om net hanol to give

| NTERVEDI ATE 3 as a white solid (6.07 g, 78%. IR

(NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243
cin 1, 1H NI\/RZO(CDC13 8 1.28 (s, 9H), 1.75 (m 1H),
| DIATE)6: : quyD[4 08 (br 2H), 3.90 (s,
[(dieth gl yoi vl w1t R 1-pi] hc%e'clldﬂ
diﬁét et eSter 40. 3, '52. 1 63. 2, '72. 9, 129 0, 130. 3,
130.4, 141.9, 154.4, 166.3. 25 | NTERVEDI ATE 4:
4- f Aoamixfude oﬁﬂ\ﬁEBRMEDéM]E)S (ﬁﬁt@?ﬁémolbﬁrﬂ&-i di ne- | -

R 50 L DA Ml AT 2R Sty
mBas addéd MM%(COQQWM)) Mlalilﬁﬁitﬁdalaﬁtrqdl&nﬂphmph&elﬁ?@
he solid was collected hy WO 2004/

m@OT) BERdoUISGdIeand tla@rewlm BN YH Waaﬁ a(f Pusgnightet AP gt
unldgrdlg% nﬁ%&%&ﬁ}) n Waguidh 36013(%11&&3@51 \beﬁﬁéﬂd\’cﬁgre‘sﬁuéfgf% diluted

wat er was adjusted to H 2 USIng
witlobwreen tThatagukokiCphase WE}FWE@FIAVIT@ B0¢3.(8x)y, Ths PoFbing

orgwal?)%es(swaf c%l,g&’?)ger%\é%gwj git)e% gr@é}to%%lltrg%d é}'}‘?c b\"\'ﬁe crude

pro@uct &kl purdieddy(stlita gdlf&).hﬁmﬁchrhmatﬁgthp]&jz eluZlh& with. 733 ( dd

Et%}%sc Hexgn%to(%vew@?Agé 6(add light brng gol&d 8 th 42 5 g5 .

1 4620 #4419,
q%ﬁtaé&e yl'"%lg) 7@%]2 4&)@1?%23):?@1 ga @-(bB@ 35H) 34620r 4410

154. 6
14605¢3H),2MER|\ZE®} AT (8, 2 H), 3.28 (br's, lH) 337(m 3 H), 3.54 (m, 4
ro r I I
g8 Gt ik 815 b gt g COCRY PR e PP B 13094, 330,
63@(% JFem710f. 45M&ERMgDY A‘)}' Ed,4J=(7.’6§81 %6 Hz, BHanozdl) (dj JF&H{)YHZ 2
i chl or 10 nL) at - was adde
HPs?édeiyf@tﬁo?ﬁ%gé)rmte (450 ng, 3.3 ninol). After 20
mn at -20 C diethylamne (4 nL) was added and the

reacti on was
COMPOUND 1: 4-[[2-(benzoylamino)phenyl]-4-piperidinylidenemethyl]-/V./N-

_i»;

diethylbenzamide

0
N
H

To a solution of INTERMEDIATE 6 (400 mg, 0.86 mmol) in CH,Cl, (15 mL)
was added triethylamine (0.36 mL, 2.59 mmol) followed by benzoyl chloride (133

mg, 0.95 mmol). The reaction was stirred overnight at room temperature under Na,
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allonwed to warmto roomtenperature. After 1.5 hrs the
sol vents were evaporated and 15 the resi due was

w@aootitoisened bet ween et hyl acetate and wat er. A¢EGB2004/002074

organi ¢ phase was washed with brine and dried over

MySO4. Renoval of solvents provided a crude product,

whi ch was purified by flash chromatography to give

| NTERVEDI ATE 5 as white nsgdl es (800 ng, 73%. IR

(NaCl) 3051, 2975, 1694, 1633, 1416, 1281, 1168, 1115

cml N NI\/R (CDClS) 6 1.13 (br, 3H, CH3) 1.22 (br,

%{2 (s, 9H, 20 tBu), 2.22 % H%

dllmq}i with 2(_’(1;tand Jyrashexd \quh sagquited gq@gu.‘( §ﬂd LH_I}_E)Car Qnaig l(xp n,

Th% EPyeﬁrwgfé sep@fivted‘]aﬁg ik (f% ox%hﬁgeﬁ%aﬂxtra%tea @wﬂﬁaddﬁrogalctfﬁil}lz
281 . The cambmed algalllc ph@egwasig'leﬂ ox@g_ﬁaﬁ@g_@]@rgi anliggmgentrated

iy b i SR Sy ORGSR .

mB) ddZadded. Thp keantjdn) Wds- stlrred overmght at room temperature, then

1(di et hyl am no).car bgn [l met h
co&ceﬁrra@E e e O e e D
03;9 CHL,ON%h H‘% c@ﬁtmhﬁﬁﬂ%@hﬁﬁ[ﬁo&eﬁ@aéﬁl}@o ghve @ONMPOUNIANd
5 am nophenyl boronic acjd

7 @maew (y%i) 6 its ZRa saltnAhig pmagerl?ﬂ WH{yo%ﬁzeg&”@@Eg N0
W éél§r6&1ilolldp¥uh§g§wﬂé}f£ logdi. & Kinpl @mol MPOSEBIONS) 5

ed and the resulting
1.06 ¢t 654\ 3 kB at. é@i(tolré»rm Kght3 B, 298-202 (tmmddb. B\QO 3Te(m, 1

w3302 b kPt ad G e i SR AR B0 BRa a2

HF’?H'SE(GU&S 4W|thz El)mm 731 )m, Tlma rmma@d 191)07@%@11, =8.01

dri over |t n
Hogrk Aos tok 1o V406, | e 46 dals T BraadD- daunds fy 264
| 1.8 0ro0BIPananiyo halaltersg; W §.86;4,3

H’kE)y%)%N F‘é@ag“gé}lﬁ?%oigve II\ITEERI\/EDI ATéé)6 as a ||I§Et br own
6.3pVi.d (3.14 g, quantitative yield). 1H NVR (400MHz,
CDC13) S 1.12 (br s, 3 H), 1.26 (br s, 3 H, 1.46 (s,
9H, 222 (m 2H, 2.45 (m 2 H), 3.28 (br s, 1 H),
C&MFOUNDX N} [2-[Bt- Hdlethsﬂ_ammo)%bmw_ﬂs 2 H, 6.69
. ] . . e(td,J742 1.17 Hz,
, ! 1 H, 7.09 (td,
J:7.62, 1.56 Hz, | H), 7.21 (d, J84OHZ 2

Ol

H

Using the same method as for COMPOUND 1 and using INTERMEDIATE 6
(400 mg, 0.86 mmol) and phenylacety] chloride (133 mg, 0.95 mmol) afforded
COMPOUND 2 (381 mg, 62% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,0 to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400
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H, 7.31 (d, J=8.40 Hz, 2 H). COVPOUND 1:
4-[[ 2- (benzoyl am no) phenyl | - 4- pi peri di nyl i denenet hyl | N

wWQ 1044/1@621i et hyl benzanide O HN V. O N H To BCT/GB2004/002074

solution of | NTERVEDI ATE 6 (400 ng, 0.86 nmol) in
CH2C12 (15 nmL) was added triethylamne (0.36 nL, 2.59
mmol ) foll owed by benzoyl chloride (133 ng, 0.95
nmol ). The reaction was stE%red overni ght at room
tenperature under N2, WD 2004/ 101522 PCT/ GB2004/ 002074
54 diluted with CH2C12 and washed mﬁth saturated
aqueous sodi um bi car bonat e ers wer

MEes o oK M8t Fus 31D, 1 29 %Jv@@ Herd i Do i, 3

e

(ovalapping Thed e 9+5166@ HuasHj 69y Ed. ZOrHZQBIZDL 2.22 (& Jr8.30 Had

21%3' o #&Bﬁ?fé} i rOPE‘g %@%ﬁr ]é{n%)l%%’r%%’dd@g[{nﬁe?a%ﬁrlé,

CFgU@EH)@p.OGEO%{;IC?@B 793 Hy 804UoN, 8Nz %.esi due was purified
by reverse phase HPLC (gradient 10- 40% CH3CN in H20
containing 0.1%trifluoroacetic acid) to gi ve COMPOUND

CéMﬁﬁﬁﬁﬂ@ 146%Wcfhdlviafbbidabifohehvll-Ehi s materi al
rom ( 0 produce a colorless
idigylidepeinethyl-MiN-yiethyloapamide NVR (400 MHz, CD3COD) S
10 1.06 (t J=6.64 Hz, 3 H) 1.20 (t, J=6.74 Hz, 3 H),
2.49-2.72 (m 4 H), 3.10-3.15 (m 1 H), 3.20-3.31 (m
3.31-3.40 (m 1 H), 3.43-3.55 (in, 2 H, 7.05
7.18 (d, J=8.40 Hz, 2 H),
7.37-7.43 (m 3 H), 7.45 (d,
5 (tt, J=7.42, 1.37 Hz, 1 H),

7766 (d, H. Found: C, 62.61; H, 5.92;
N, 6.71. 1.2 CF3CRH x 1.0 H20 has C,
62.52: H, |5.8b

N

H

Using the same method as for COMPOUND 1 and using INTERMEDIATE 6
(150 mg, 0.32 mmol) and cyclohexanecarbonyl chloride (52 mg, 0.35 mmol) afforded
COMPOUND 3 (159 mg, 83% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,0 to produce a colorless solid. Purity (HPLC): > 99%; "H NMR (400
MHz, CD;0D) & 1.04-1.24 (m, 6 H), 1.324-1.39 (m, 4 H), 1.46 (dq, J=12.33, 3.03 Hz,
1 H), 1.58-1.91 (m, 5 H), 2.22 (tt, =11.28, 3.47 Hz, 1 H), 2.43-2.56 (m, 2 H), 2.61
(at, J=14.84, 5.86 Hz, 1 H), 2.72 (dt, J=15.04, 6.05 Hz, 1 H), 3.15-3.33 (m, 6 H),
3.47-3.55 (m, J=6.83 Hz, 2 H), 7.19 (d, J=8.40 Hz, 2 H), 7.26-7.34 (m, 6 H). Found:
C, 60.51; H, 6.33; N, 6.27. C3H39N30; x 1.6 CF3CO,H x 0.2 H2O has C, 60.45; H,
6.26; N, 6.37 %.

COMPOUND 4: N-[2-[[4-[(diethylamino)carbonyl]phenyl]-4-

piperidinvlidenemethvllphenvl]benzenepropanamide




15 6. 75% COVPOUND 2:

N-[2-ff4-((diethyl am no)carbonyl | phenyl| -4-
w@er@enddenyl i denemet hyl | phenyl | benzeneacet amP@EGB204M002074
N O 20 H Using the sane method as for COVWPOUND 1 and
usi ng | NTERVEDI ATE 6 (400 ng, 0.86 mmol) and
phenyl acetyl chloride (133 ng, 0.95 innol) afforded
COVPOUND 2 (381 ng, 62%yyi %d) as its TFA salt. This
mat eri al was | yophilized om CH3CN H2O t o produce a
colorless solid. Purity (HPLO: > 99% 'H NWR (400 WO
2004/ 101522 PCT/ GBZOO4/ 002074 55 MHz, CD3OD) 6 1.09

3=6. 3H),122(tJ693Hz 3 H,

o H, 2.49-2.59 (m 1 H), 2.95-3.04 (m
3.47-3.58 (overlapping d
.89 (d, J=8.20 Hz, 2 H), 7.22
6-7.42 (m 9 H. Found: C,
; N, 6.66. C30H35N302 x 1.1 5 CF3CO2H x
'63.79; H 6.14; N, 6.72 % COVPOUND 3:
4 [[2 1(cydﬂ ohexyl car bonyl ) am nol phenyl| -4-

L LR AL RS
(155 hdggo BMﬁdeo'Eﬁz&xeprbﬁﬁﬁyh@ﬂoﬂﬂeQBO n‘rgDO )35 amab]) afforded
A Tl o R eS8, 58, OB e
5 fSRdH,CRMIO Ri6EicRla befe sbi PRirky aget.C): > 99%; "H NMR (400
MHz, CD:0D) 6 1.07 (t, J=6.44 Hz, 3 H), 121 (t, J=6.64 Hz, 3 H), 2.38-2.59 (m, 5
H), 2.69 (dt, J=15.04, 5.66 Hz, 1 H), 2.79-2.94 (m, 2 H), 3.18-3.31 (m, 6 H), 3.50 (br
q, J=6.51 Hz, 2 H), 7.07 (d, J=8.20 Hz, 2 H), 7.15-7.35 (m, 11 H). Found: C, 63.05;
H, 5.89: N, 6.50. Cs,HizN;O; x 1.4 CF3CO,H x 0.4 Hy0 has C, 63.09; H, 5.96; N,
10 634 %.

COMPOUND 5: 4-[[2-](cyclohexvlacety)amino]phenyl]-4-
piperidinylidenemethyl]-N,N-diethylbenzamide

0]
| T
N 0
To a solution of cyclohexylacetic acid (74 mg, 0.52 mmol) and HATU (172 mg, 0.45
mmol) in DMF (7 mL) was added diisopropylethylamine (0.14 mL, 0.81 mmol),
followed by INTERMEDIATE 6 (150 mg, 0.32 mmol). The reaction was stirred

overnight at room temperature under N, then concentrated in vacuo. The residue was

20 dissolved in CH,Cl, and washed with 1N NaOH (1x). The layers were separated and

15
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from CH3CN H20 to produce a colorless solid. Purity
(HPLO): > 99% 1H NWMR (400 15 MHz, CD30D) 8 1.04-1.24

W@ 0468012 1.324-1.39 (m 4 H), 1.46 (dg, J=12PGBGB3103802074

Hz, 1 H), 1.58-1.91 (m 5 H), 2.22 (tt, J=11.28, 3.47
Hz, 1 H, 2.43-2.56 (m 2 H), 2.61 (dt, J=14.84, 5.86
Hz, 1 H, 2.72 (dt, J=15.04, 6.05 Hz, 1 H), 3.15-3.33
(m 6 H, 3.47-3.55 (m J5 83 Hz, 2 H), 7.19 (d,
J=8.40 Hz, 2 H), 7.26-7.34 ?m 6 H) Found: C, 60.51;
H 6.33; N 6.27. C30H39N302 x 1. 6 CFSC@H X 0 2 H20

has C, 60.45; H, 20 6.26; N, D 4:
thecupoysilayet s @etwteén’flﬁbe)dés{m@rgﬁq%@ﬁb ﬂ zFOmbme organic

ph%%eg jxy/ai gfi%&zlé)\’eg RIC%%%? O% 75 Jg%giaé#ilbgﬁﬁ?eﬁ r?lﬁl %&c@t@ a Tﬁﬂbﬁﬁué@@ras
puti§ied by sitiea s nelumstchrnagegrimy, doimoviip! 1 EiRdciligxages, then

resjenDanant bpan oy ER Toelo e TR U fEves agdsd e

re%ﬁ?@dN&rﬂed(obSﬂngm at rO0fH tympd:rait)lreaéf hetrsaciﬁmwsamnceﬂfl’ﬂt@ in
mat er

o e b VB ey o e pravegab Rpins 1D AREPRHEEN
@B@)qa}ltaﬁn @Y° o(tﬁﬂue}o@eﬁé ach'é) to i) COMPRLIND 5 (]]3?(16m§ 4671%

5.59 (m 2 69

qu_ld)-gs 1ts2TF7ﬁgsa2t glus(rmttetzal yas 1jg)phélzg(s gg_m((ﬁlil %‘g\l/a;o t%p@ uc(etﬂ,
rie% %ﬂ@s PFE‘rtiy (%WEE} > Z, ‘%ﬂNMk@g@%/éﬁ?cﬁdﬁ) 5,090:1.06 (m,

za 5005-C32 5, AN3D 2 .64 - nsm(rmFégla:mm)(d@ J&IM@W%SHEI %B208:

T3 045 AR 2 g 101 o152

HE) 1P8Y, il nidd, tenesne6188) $.47 NzN- Hi, st I1y3. b (a2 Hy 8.3 (q, J=6.64
Hz, 2 H), 7.17 (d, J=8.40 Hz, 2 H), 7.24-7.37 (m, 6 H). Found: C, 61.10; H, 647; N,
6.27. C3HyN30, % 1.6 CF3CO-H x 0.1 H,0 has C, 61.13; H, 6.42; N, 6.25 %.

COMPOUND 6: N.N-diethyl-4-[[2-[(2-phenylethy)amino]phenyl]-4-

piperidinylidenemethyl]benzamide

oV

H
To a solution of INTERMEDIATE 6 (300 mg, 0.65 mmol) in 1,2~
dichloroethane (20 ml) was added phenylacetaldehyde (156 mg, 1.30 mmol) followed
by glacial acetic acid (0.07 mL, 1.30 mmol) and NaBH(OAc); (344 mg, 1.63 mmol).
The reaction was stirred overnight at room temperature under N». Trifluoroacetic acid

(2 mL) was added and the reaction was stirred for another 4 hours. The reaction was



10

15

20

N 15 N To a solution of cyclohexylacetic acid (74 ng,
0.52 mmol) and HATU (172 ng, 0.45 wmmol) in DMF (7

WO pdoy/10e832 added di i sopropyl et hyl am ne (0. 14 nmlPCDG81004/002074

mml ), followed by | NTERVEDI ATE 6 (150 ng, O0.32

mol ). The reaction was stirred overnight at room

tenperature under N2, then concentrated in vacuo. The

resi due was 20 di ssol ved ig} CH2C12 and washed with IN

NaOH (I x). The | ayers were %eparated and WO

2004/ 101522 PCT/ GB2004/ 002074 57 the aqueous | ayer
was extracted with additional CH2C12 ngug"( g
dilgtsayyitheeH s zandi washeshsidh satyiated aayeens sdaim Rigzrgepate (1x).

TH '1£r¢ f‘sfv‘é‘% %5}1 %g@ﬁé a%ﬁ@&hs' 1BycY A ExtrabiR@ “ﬂm@uﬁfonmzcb

gel” col urm chr omat ogr aphy, el uting
(2:«\1 tTthe rombiﬁe@xg.ame vhases was figdl ovieplp:SEh) flitated adgapenirated

in %avflga F: 6%¥ lwlég ; 1|(1)rr1 y eoﬂy re@e%edpl-&%e H’Ficg@%]d@g%dﬁaﬁ @}fgbﬁ

over ni tenperat uré.
in e obﬁaﬁﬁngxnl%aﬁﬂma@eﬁt adt)ed give CQMEORNING (t8iemg, 0%

yielGh seo ot This mSea S DO gD DG e e o
be 'sGhd t Purﬁsp(ﬁPE@VB@db@ ' NMﬁQm@M}ﬁZ ¥D,0Dgbd)0sasg J1=6 34

Khis material was philized from CH3CN

H20
Hi,8 r@g a)am €e Jb. 83:Hz,@rmh§é9s?e$6 @n )Y Pt59 (t k-9 Hz2 Yp 84

(L7760 g%‘(?m 3 Qﬁ?ﬁi 1 %9‘2 g{TOgH&)@ 13192?(141!)2 H), 3.20-

3.36-(3, 2316), 329234 Ha, 2TH}EB 4623 5]68(m @dd), 693118, E@ 4260811H¥|21 Hy,

8 PR ) e 7 1 e i 10 R e g

7.407.1% (H) 1 H’§ 71Y8-$ 23%11(5 H), ﬁz7H7 33 8m 54 Hj.qFouhd6C 665.5%1H, 628;

N,%@%dcslﬁ,w&b@ %7162 CFpC%zHﬂ? 0 4&’2{20 @s@ 6Zé§aﬂm§%\%g‘b '3)5?71%6

CF3C2H x 0.1 H2O has C, 61.13; H 6.42; N, 6.25 15

HAER W1 heny| | -4-

p,%eps,vﬂa@%me%vriﬁw nyeu,vlsa%mge 0 HN C

N
H

To a solution of INTERMEDIATE 6 (300 mg, 0.65 mmol) in 1,2-
dichloroethane (20 ml) was added cyclohexanecarboxaldehyde (146 mg, 1.30 mmol)
followed by glacial acetic acid (0.07 mL, 1.30 mmol) and NaBH(OAc); (344 mg, 1.63
mmol). The reaction was stirred overnight at room temperature under Na.
Trifluoroacetic acid (2 mL) was added and the reaction was stirred for another 4

hours. The reaction was diluted with CH,Cl, and washed with saturated aqueous



N H 20 To a solution of | NTERMEDI ATE 6 (300 ng, O0.65

mmol ) in 1,2- dichloroethane (20 m) was added
wWeb@ngosert al dehyde (156 ng, 1.30 nmol) fol | ovedr/GB004/002074

gl aci al acetic acid (0.07 nL, 1.30 mmol) and

NaBH( QAc)3 (344 ng, 1.63 mol). The reaction was

stirred overnight at roomtenperature under N2.

Trifluoroacetic acid (2 was added and the

reaction was stirred for another 4 hours. The reaction

was WO 2004/ 101522 PCT/ GB2004/ 002074 58 diluted wth

CH2C12 d hed with t [
soEdhEhmReE (LPy) e MG e P S i TG "he
ex?%%o\”_ﬁljh Lu?cﬁt%na‘l'\@ﬁé@% (8CTRAcMBiRePStShdit pRALs ¥AIfelkd over

¢
e conbi ned organi c phases was dried over
N8O 5OMerefliahd eprpdntzates]! wonemnTharesglueiwaspyefied byrrryerse

ot o e ; ; .
s TR R LD PO AT HELRS SRR R CHER
5 to $_gﬂe®orfd?ogm_ 7mmﬁgJMBr/&5yiemBias itnghEAlae% Thiseferiglovast s
A. S . I eri a i .
ivamslseadoimC s CRRLE0 ei i s BS Satidp ity Gy SoFE©
'HYYRR @06 Mz c&@@ﬁ@)o.fs-@@gn,(i H),d73- 745 (hjz10 B), d1-11521
(t, J=6.83 Hz, 3 H), 2.19-2.36 (n1 2 H, 2.56 (t,
(m) 16105524 724k H)2.86-2.50t(m, 3 By, B&t-277 (. fD), 228%@: et
1., H), <31 m3c 13- iR,
3 gos i stoyd e Bsrglhande sdedh, oSt
10 J=S7@x§, I;.3T—|Hz, BHB.F. (2 @dd,gswg,zng 198 Hiz | H), Hp1 (s, 4 Hp3 Fpend:
CY51 615 B b3 W, 502, Gttt 0% 4TEAEsran B o1 T o0y 8178
w(m 5 H, 7.27-7.33 (in, 2 H. Found: C, 65.55; H,
6.48;: N, 6.69. C31H37N30 x 1.2 CF3CO2H x 0.4 H20 has

15

s ede

N
H

To a solution of INTERMEDIATE 6 (309 mg, 0.67 mmol) in 1,2-
dichloroethane (20 ml) was added benzaldehyde (140 pL, 1.38 mmol) followed by
glacial acetic acid (38 pL, 0.66 mmol) and NaBH(OAc); (283 mg, 1.34 mmol). The

20  reaction was stirred overnight at room temperature under No. Trifluoroacetic acid (2
mL) was added and the reaction was stirred for another 4 hours. The reaction was
diluted with CH,Cl, and washed with saturated aqueous sodium bicarbonate (1x).

The layers were separated and the aqueous layer was extracted with additional CH,Cl,

(2x). The combined organic phases was dried over Na,SOy, filtered and concentrated
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H To a solution of | NTERMEDI ATE 6 (300 ng, 0.65 mmmol)
in 1,2 20 dichl oroethane (20 m) was added

weyskobszanecar boxal dehyde (146 ng, 1.30 mol )PCT/GB2004/002074

foll owed by glacial acetic acid (0.07 nL, 1.30 mol)
and NaBH(OAc)3 (344 ng, 1.63 Innol). The reaction was
stirred overnight at room tenperature under N2.
Trifluoroacetic acid (2 L) _was added and the reaction
was stirred for another 4 °Rours. The reaction was
diluted with CH2C12 and washed with saturated aqueous
WO 2004/ 101522 PCT/ GB2004/ 002074 59 sod

inyoomr Hba msedu(: we purffied byaspuerse M@Hgbﬁégr&@’@at Zhe0% dlCN

1n?—gb>ec%ﬁts?hnma%(? 1o OV{’ﬂﬁ r%éée'héﬁ&a‘fj% ?Je%@ﬁ@@lm %'(2@1%&1@5%

or gan dri ed over
yibld PG, THA d;dlteﬂ%hds matdrmﬂows éyttphdizedjfrpm GRS H T e produce a

copg st Bosi HPLED b g ool SREp o BEL Ef B -

7.@*{2:119)3}5 § 94 glirvey W@HNEHY 2(4%923511‘%1 24{3%2 34@179)(1@31{9 ts

Thi s materi al was

3. UB@RV(IHE@L 3-49rbefice 24DchBbhis %é}; 635&r§ %|7 (nrnu‘ﬁ)t @6k'ﬁf§éé§n

1§38 00 8 A GO0 M R G0, 110 10 2.3
7.67 tm, BI)HFpwiR: 86 62.750H( 7189; N, 16)74. zsaﬂbslzﬁx 1EEFL QT x 0.4

Héoﬁ%sédﬂg§5<%9§5ﬁ§ 6%57"59 566 (m 2 H 6592"(dd 10

J=7.42, 1.37 Hz, 712(ddd 3870742156HZ
. C . .

OM N1h91/ 4 DX}
NW-afetyf berEQ}{E’@JND 8:
3 rethyl-4-T12-f (phenyl met hyl ) am nol phenyl | -4 15
pi peri di nylidenenethyll-benzamde O HN NH To a
sol ution of | NTERVEDI ATE 6 (309 ng, 0.67 nmol) in 1, 2-
dlcthroethane (20 m ) was added benzal dehyde (140 L,

To a suspension of INTERMEDIATE 6 (200 mg, 0.43 mmol) and
cyclohexanone (47 mg, 0.47 mmol) in MeOH (6 mL) was added decaborane (16 mg,
0.3 mmol). The reaction was stirred overnight at room temperature under N, then
concentrated in vacuo. The residue was filtered through a short plug of silica gel
eluting with 1:1 EtOAc:Hexanes and concentrated in vacuo. The residue was
dissolved in CH,Cl, (10 mL) and trifluoroacetic acid (1.5 mL) was added. The
reaction was stirred overnight at room temperature, then concentrated in vacuo. The
residue was purified by reverse phase HPLC (gradient 10-40% CH3CN in H,O
containing 0.1% trifluoroacetic acid) to give COMPOUND 9 (207 mg, 71% yield) as
its TFA salt. This material was lyophilized from CH3CN/H;O to produce a colorless



gl acial acetic acid (38 L, 0.66 mmol) and NaBH( OAc) 3

(283 ng, 1.34 mmol). The 20 reaction was stirred
wo@inight at room tenperature under N2. PCT/GB2004/002074

Trifluoroacetic acid (2 nL) was added and the

reaction was stirred for another 4 hours. The reaction

was diluted with CH2Cl12 and washed wi th saturated

aqueous sodi um bi carbonate _(1x). The |l ayers were

separated and the aqueous p yer was extracted with

addi tional CH2Cl2 (2x). The conbi ned organi c phases

was dried over Na2SO4, filtered and concentrated WO

soH&OHﬁrﬁ@IHEECPQ'I%& HOMYBAF0F W Hz G DAY 80:08-0-8h e, 1 H)

ST BRI L L KRR I (ot adienc

HAAqi1gh) 2830-208 1\(&1 o;(H\szme 8 ((203)ny08-35%(my i #Dd.123.38t(m, 5

I, 0 ez 4 Peoh Boc0es 28 BRI GECrpEey L S gob T

5 71 dHNFH;‘k@W Wtsﬁ%@) 522 7136 (&rkgmﬂ) Ebund 5, 5882; Hiz6.47;

N6 bis- ngH@Ne‘ﬁqX 123-§3F3CC32H_L’79§ fi82 1(4%@ éﬁ?l T 64%2 2 §s332°
2H), 4.34 (s, 2H), 6.54-6.57 (m 1H), 661666(m
1H), 6.96 (dd, J= 7.62, 1.56 Hz, 1H) 701708(|n
COMPOWN])llO? E:N—dnethvlJz’A-IYZ [[pignyiay grbony DORIHEH
62 1. 5| 5. 89:; 'é'n (151"74 C30H35N30 x 1 5 CFSCOZHx 0.4
€95; N, 6.65% 10 COMPOUND 9:
10 4- 1] 2- (cycl ohexyl am no) phenyl | - 4- pi peri di nyl i denenet hy
[1- N, N-diethylbenzamde 0 J I/ ~I CIIJHON NH 15
To aQsuspensi on of | NTERVEDI ATE 6 (200 ng, 0.43 mol)
ne (47 ng, 0.47 mmol) in MeOH (6 nl)
ane (16 ng, 0.3 mml). The reaction
srNi ght at room tenperature under N2,

A solution of INTERMEDIATE 6 (200 mg, 0.43 mmol) and phenyl

isocyanate (56 mg, 0.47 mmol) in 1,2-dichloroethane (10 ml) was stirred overnight at
70 °C under N,. The reaction was then diluted with CH,Cl, and washed with

15  saturated aqueous sodium bicarbonate (1x). The layers were separated and the
aqueous layer was extracted with additional CH2Cl, (2x). The combined organic
phases was dried over NaySOy, filtered and concentrated in vacuo. The residue was
dissolved in CH,Cl, (10 mL) and trifluoroacetic acid (1.5 mL) was added. The
reaction was stirred for 6 hours at room temperature, then concentrated in vacuo. The

20  residue was purified by reverse phase HPLC (gradient 10-40% CH3;CN in H,O
containing 0.1% trifluoroacetic acid) to give COMPOUND 10 (235 mg, 92% yield) as
its TFA salt. This material was lyophilized from CH3CN/H,O to produce a colorless
solid. Purity (HPLC): > 99%; 'H NMR (400 MHz, CD;0D) & 0.97 (t, J=6.74 Hz, 3
H), 1.17 (t, J=7.03 Hz, 3 H), 2.48 (t, J=6.05 Hz, 2 H), 2.68 (g, J=5.60 Hz, 2 H), 3.04-
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concentrated in vacuo. The residue was filtered
through a short plug of silica gel eluting with 1:1

wEe@dotexanes and concentrated i n vacuo. The PEFGBR®4/002074

was 20 dissolved in CH2C12 (10 inL) and
trifluoroacetic acid (1.5 nL) was added. The reaction
was stirred overnight at roomtenperature, then
concentrated in vacuo. The_.residue was purified by
reverse phase HPLC (gradi eﬁ% 10-40% CH3CN i n H20
containing 0.1%trifluoroacetic acid) to gi ve COMPOUND
9 (207 , (1%vyield) as its TFA salt. This naterial
3. 1000, I2yFBp Ri 16+ 322001 ), P GNSBHED 2¢0: pPB flds732clol bREdsD):

R S A

J=1.76) 0.98 Hz0EH},. 38-1.8¢ (11 H), 7.34-4F7 (m.6l1H), 790 (dd.H58.19, (ng

) k2. 89 Hz, 002 : =117 :
b 0 Fodad 33004 S 2 Db sl dosf 1.0 £sg04 g5 10
hat G738, 8,5.%;387(0m%5 H), 3.51 (br q, J=6.45 Hz, 2
H, 6.73-6.79 (m 2 H, 7.06 (dd, J=7.62,1.56 Hz, 1
H, 5 7.18 (ddd, J=8.25, 7.37, 1.56 Hz, 1 H),

céw@ﬁoﬁpﬁﬁﬂ:F@v%ai%pﬁgg%‘hegglaﬂﬁn@ﬁhegl]-ﬁ- a7, N,
; X 1. x 0.7 O has C, 59.01;

iperidinglidengm enZzami OUND 10:

NN- di et hyl - 4-[[2-[[ (phenyl am no) car bonyl | am nol phenyl ]
-4- piperidinylidenenethyll benzam de 10 O I~ ~I NuN ~
Ol g A solution of INTERVEDI ATE 6 (200 ng, 0.43 mmol)
and filhenyl isqcyanate (56 ng, 0.47 mmol) in

AN e (10 mM) was stirred overni ght at

70 C uRdg e reaction was then diluted with
Cl2 and Vashed wth 15 saturated aqueous sodi um

bi car bonat e e | ayers were separated and the
aqueous | ayer vvat racted with additional CH2C12

(2x). The cBnbined”organic phases was dried over

rN:;S @@X{}%égﬁ&%%fﬂfg gd’oqltlg%q}.&r}n%%ﬁyﬁbmgg%zene (133
mg, 0.85 mmol), Pd,(dba)s (24 mg, 0.026 mmol), NaO'Bu (87 mg, 0.91 mmol), (£)-
BINAP (32 mg, 0.052 mmol) in toluene (3.7 mL) was contained in a microwave
process vial. The vial was flushed with N, capped and heated to 110 °C for 5 min
using microwave irradiation. The resulting mixture was cooled, concentrated in
vacuo, then purified by silica gel column chromatography, eluting with 2:3
EtOAc:Hexanes. The product was dissolved in CH2Cl, (20 mL) and trifluoroacetic
acid (2 mL) was added. The reaction was stirred overnight at room temperature then
concentrated in vacuo. The residue was purified by reverse phase HPLC (gradient 15-
40% CH;CN in H,O containing 0.1% trifluoroacetic acid) to give COMPOUND 11
(193 mg, 44% yield) as its TFA salt. This material was lyophilized from CH;3;CN/H20
to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400 MHz, CD;0D) &
1.01 (t, J=6.83 Hz, 3 H), 1.19 (t, J=7.03 Hz, 3 H), 2.48-2.58 (m, 2 H), 2.58-2.76 (m, 2
H), 3.03 (g, J=6.83 Hz, 2 H), 3.11-3.26 (m, 4 H), 3.46 (q, J=7.03 Hz, 2 H), 6.71-6.79
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di ssolved in CH2C12 (10 nL) and trifluoroacetic acid
(1.5 nmL) was added. The reaction was stirred for 6

whowrd0Ee2 room t enperat ure, then concentrat ed PCT/GR2W3/002074

The 20 residue was purified by reverse phase HPLC
(gradient 10-40% CH3CN in H20 containing 0.1%
trifluoroacetic acid) to give COMPOUND 10 (235 ng, 92%
yield) as its TFA salt. ngs mat eri al was | yophilized
from CH3CN H20 to produce colorless solid. Purity
(HPLO): > 99% 1H NNR (400 MHz, CD30OD) 6 0.97 (t,
J674H23I—2 t 7.03 Hz 3I—I|2I 2.48 (t,
(1 3610693 dddI7)62, 5358 @%Hzgug) 695K 11 onR 1), 31647 Wi 7

Hg%%ééé‘%;%f)spg ] g;%%@%ém%qg@ @?; 13 é%dOEH 20. H)HvO has C,

65087 28,1 SINAT3MA. | H), 7.16 (td ')=7.42, 1. 37 Hz 1
H, 7.20-7.28 (in, 6 H), 7.28-7.30 (m 1 H, 7.30 (dd,
J=1.76, 0.98 Hz, 1 H), 7.33-7.34 (m 1 H), 7.34-7.37

COMPOUND 12¢. ﬁ,W-gmyl-lj@ iflethQlpBSnyliininalpidnyllFbund: C,
5.32. N, 7.87. C30H34N402 x 1.9 CF3CO2H x

pigeridinplidensmethylibenzamide. | 5 25: N, 7.91 % COMPOUND
11: N, N-di et hyl - 4-112- (phenyl am no) phenyl ] - 4-
pi peridinylidenenethyll benzamde 0 J I~ ~ | NI~

10 NpA mixture of | NTERVEDI ATE 6 (300 ng, 0.65 nmol),
ene (133 ngy, 0.85 mml), Pd2(dba)3 (24 ng,
Bu (87 ng, 0.91 mmol), ()- BINAP (32
_ . n toluene (3.7 nL) was contained in a
m cr owave rogess vial. The vial was flushed with N2,
capped an ateg’t9 110 C for 5 mn 15 using

m crowave [ gn. The resulting m xture was
cooled con@entrated in vacuo, then purified by

si | |
il SINTRVEOO0R! SRR 00 bl brbinblergent 03
mgw 6aﬂldldl)r Pa)(di) pA8 eig, 0.019 mmol), NaO'Bu (65 mg, 0.68 mmol), ()-

BINAP (24 mg, 0.039 mmol) in toluene (2.8 mL) was contained in a microwave

process vial. The vial was flushed with Ny, capped and heated to 110 °C for 5 min
using microwave irradiation. The resulting mixture was cooled, concentrated in
vacuo, then purified by silica gel column chromatography, eluting with 2:3
EtOAc:Hexanes. The product (260 mg, 0.48 mmol) was dissolved in DMF (11 mL)
and sodium hydride (46 mg, 1.16 mmol) was added. The reaction was stirred for 1
hour at room temperature. Methyl iodide (171 mg, 1.21 mmol) was then added and
the reaction was stirred overnight at room temperature. After 18 hours, the reaction
was quenched with saturated ammonium chloride and extracted with CH,Cl,. The
layers were separated and the aqueous layer was extracted with additional CH;Cl
(2x). The combined organic phases was dried over Na;SOs, filtered and concentrated
in vacuo. The residue was dissolved in CH,Cl, (10 mL) and trifluoroacetic acid was
added (1.5 mL). The reaction was stirred overnight at room temperature then

concentrated in vacuo. The residue was purified by reverse phase HPLC (gradient 20~
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acid (2 nL) was added. The reaction was stirred
overnight at roomtenperature then concentrated in

W 2040015The resi due was purified by reverse phBSEGBRIWE002074
(gradient 15 20 40% CH3CN in H20 contai ning 0.1%
trifluoroacetic acid) to give COMPOUND 11 (193 ny,
44% vyield) as its TFA salt. This material was
| yophilized from CH3CN H20 4to produce a col orl ess
solid. Purity (HPLC): > 999 'H NMR (400 MHz, CD3QD) S
1.01 (t, J=6.83 Hz, 3H) 1.19 (t, J=7.03 Hz, 3 H),

BB e ok s e o Eha Ty Pl 1
2 7

(lﬂgm 34'”% yie (X/%r §V0 %]%\gasz@s?gﬁ% gai]lg’ éla'lzlsg gﬂe@&%‘l&%%@&

from @HSCZNZELC( tmprcziursp a ple yellaw safid; Burity (HQ)LC)F%% 215@mm),

o5 eiad il B GRS b 1 GERRE 1, 0

(bPs, 519, 28Rl 574md, B 26)( ev-ylonke a¥)ardho)isteny H): 3120-3.33 (m

A P L T PR S e e 11 T
J—?;Qn'f-ﬂz 2?&8 oﬂ({DJ=)7 813@2@@@?733(&3—7’62& LY, MTEY 23 (m, 2

(}\éé BINAP (24 ngy, 0.039
Hhﬁt$I4Xt iI17. O%H@elrﬂé) (72138d¢h_ 1448 Teniai in a ncrowave
process vial. The vial was flushed with N2, capped and
heated to 110 C for 5 mn using mcrovvave
COMPBQUAD . N.\adietlyddI{2-fphenyisulfonyliams plien
f f at ed i vacugk then purifi ed by si I i ca gel
LEL T QLU LUS L gEaety, —el uting with 2:3 15
Et OAC Hexanes The product (260 ng, 0.48 mml) was
di ssolved in DVF (11 rnL) and sodi um hydride (46 ng,
1. 16omol ) was added. The reaction was stirred for 1
ur guperature. Methyl iodide (171 ng, 1.21
‘ n aflded and the reaction was stirred
oyer ni tenperature. After 18 hours, the
reaction as ue@ched w th saturated ammoni um
chloride g R ad with CH2C12. The 20 | ayers were
angd tﬁeous | ayer was extracted with
X

separ at ed
addi ti onal ®H2C12 ). The conbi ned organi c phases

was dried over NAERNEDIATE &0 2N 0 SWMSSH L e (10 mi)

was added benzenesulfony] chloride (230 mg, 1.30 mmol). The reaction was stirred

overnight at room temperature under No, then concentrated in vacuo. The residue was
dissolved in CH,Cl, and washed with saturated aqueous sodium bicarbonate (1x).

The layers were separated and the aqueous layer was extracted with additional CH,Cl,
(2x). The combined organic phases was dried over Na,SOy, filtered and concentrated
in vacuo. The residue was dissolved in CH,Cl, (15 mL) and trifluoroacetic acid (2.0
mL) was added. The reaction was stirred overnight at room temperature, then
concentrated in vacuo. The residue was purified by reverse phase HPLC (gradient 10-
40% CH;3CN in H,0 containing 0.1% trifluoroacetic acid) to give COMPOUND 13
(298 mg, 63% yield) as its TFA salt. This material was lyophilized from CH;CN/H,0
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i n vacuo. The residue was dissolved in CH2C12 (10 nlL)
and trifluoroacetic acid was added (1.5 nlL). The

WO e@atidose2 was stirred overni ght at room tenperBETG82004/002074
then concentrated in vacuo. The residue was purified
by reverse phase HPLC (gradi ent 20 WO 2004/ 101522
PCT/ GB2004/ 002074 64 50% CH3CN in H2O contai ning 0. 1%
trifluoroacetic acid) to giye COMPOUND 12 (126 ny,
34% vyield over two steps) 3 its TFA salt. This
mat eri al was | yophilized fron1C}BC»vFQC)to produce a
pal e yellow solid. Purity (HPLC): 91% (215 nm 93%

to pREUCHAYell@Esifl2 BdrﬂmﬁiPL@q NMZ6{ erTd 00 d3eEPHD) 204

PP o Dt g 2 8o e T P8 Hlm. 2

H)l 2Hp-2.88 @8 1(Hy, 392 3236I-ﬂ)n 56{)23’ 383,480@8 120, B4 7-350Hm, 261)60

%A{ (ddy 8045 0 Tz % 7.8 @éd 1.0y 2703 A gg e, fr,{_};%’l 738¢mn, 6

H)7 714@ 73532&1 (ggm), .60 f(&,J—? 4341 31 HzJFFI) 642,69 (m,H) H). 7Felidd: C,

5&\:157NH3| B é@h&ﬂ 6.46. 1@@%&\{@%% I éﬂs&ﬁkﬂ)’%‘?ﬂ EE‘P éﬂ%ﬁyﬁ 4G H,
5§?$§ dyl i denemet hyl ] benzanide 0 V ~ ~ N ~S~ O O~ \

g a solutlon of | NTERMVEDI ATE 6 (300 ng, 0.65 nmol)
in pyrldlne (10 M) 15 was added benzenesulfonyl

C

p_igeﬂdﬁ@liﬂateadethﬂbeﬁmmdﬂhe resi due was di ssol ved in
CH2Cl12 and washed with saturated aqueous sodi um

bi carbonate (Ix). The |ayers were separated and the

aque%ys | ayer was extracted with additional CH2Cl2
The conbi ned organi c phases was dried over

x i dy and concentrated 20 in vacuo. The

Using the same method as for COMPOUND 13 and using INTERMEDIATE
6 (250 mg, 0.54 mmol) and benzylsulfonyl chloride (206 mg, 1.08 mmol) afforded
COMPOUND 14 (253 mg, 63% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,O to produce a beige solid. Purity (HPLC): > 99%; "H NMR (400
MHz, CD3;0D) & 1.02 (t, J=6.83 Hz, 3 H), 1.20 (t, J=6.64 Hz, 3 H), 2.36-2.52 (m, 2
H), 2.52-2.62 (m, 1 H), 2.74 (dt, J=15.38, 5.40 Hz, 1 H), 3.13-3.27 (m, 5 H), 3.30-
3.39 (m, 1 H), 3.42-3.55 (m, 2 H), 4.13 (d, I=13.86 Hz, 1 H), 4.25 (d, J=13.67 Hz, 1
H), 7.17 (dt, }=7.22, 1.17 Hz, 1 H), 7.22-7.36 (m, 12 H). Found: C, 58.87; H, 5.76;
N, 6.31. C30H3sN303S x 1.1 CF3CO,H x 0.8 H>0 has C, 58.82; H, 5.78; N, 6.39 %.



m.) was added. The reaction was stirred overni ght at
roomtenperature, then concentrated in vacuo. The

wo emitdos2nas purified by reverse phase HPLC ( gpemGBRG04/002074
10- 40% CH3CN in H2O containing 0.1%trifl uoroacetic
acid) to give COWOUND 13 (298 ng, 63%yield) as its
TFA salt. This material was |yophilized from CH3CN H20
WO 2004/ 101522 PCT/ GB2004/ 92074 65 to produce a
yellow solid. Purity (HPLC)T > 99% 1H NWVR (400 MHz,

CD3(I)) b 1.11 (t, J=6.64 Hz, 3 H), 1.22 (t, J=7.03

2.43-2.52 ( 1H) 252261m2|—|)
COM:P,OUN A5¢ .M Digthvld-oni 2.5238-3. 48 (m
d7red ifblpheh ,&Qﬂlde] 8. 01 0. 78 Hz,

‘ : ' ' 1H, 7.1-7. 34
(m 65 H, 7. 48-7.53 (m 2 H) 7.60 (tt, J=7.42,1.37
Hz, 1 H, 7.64-7.69 (m 2 H). Found: C, 58.37; H,

5. 580 N, 6.46. C29H33N303S x 1.1 CF3CO2H x 0.7 H20 has

PN 58; N, 6.55 % COVPOUND 14:

N, @' 1[ (phenyl net hyl ) sul fonyl ] am no]

phe X0 piperi di nyl i denenet hyl | benzamide 0 /-N
JI~~0 HSNO .ON Usi ng the same nethod as for

nd,,% i ng | NTERVEDI ATE 6 (250 ng, 0.54
mol ) and “ogAazy s& gonyl chloride (206 ng, 1.08 mmol)
afforded 15 COVPOURD 14 (253 ng, 63%yield) as its

5 TFA @ﬁﬁoé the Iahé nﬁa{oa Ri ffr CBMPOYSIRNI 3 arzda;énfgrmm@mmm

to produce a e solid. Purity (H ; >99% IH N
6 (24900ng, M, mr@pia 28, 21tr1ﬂ20re@tha@s'df<8131 ﬂﬂorl%e @097 i@ 8(8t

mgbog agt%%é (CMU}\? ig (Z%é%i% 859 yaeld%:%s' its2F I@? saat %lsgrﬁhterlasl

wid) lyoghiRéd from CH3CN/H,0 to produce a shghtly yellow sohd Pur1ty (HPLC):
> 99%; 'H NMR (400 MHz, CD;0D) & 1.11 (br t, J=6.6 Hz, 3 H), 1.23 (br t, J=7.0

10 Hz, 3 H),2.42-2.59 (m, 3 H), 2.73-2.82 (m, 1 H), 3.19-3.40 (m, 6 H), 3.53 (q, J=6.8
Hz, 2 H), 3.95-4.15 (m, 2 H), 7.26-7.44 (m, 8 H).

COMPOUND 16: 4-[{2-[(cyclopentylacetyl)amino]lphenyl}(piperidin-4-

vlidene)methyl]-N,N-diethylbenzamide

15

O
I N
phge
Using the same method as for COMPOUND 1 and using INTERMEDIATE 6
(175 mg, 0.377 mmol) and cyclopentylacetyl chloride (61 mg, 0.415 mmol) afforded

COMPOUND 16 (180 mg, 81%) as its TFA salt. This material was lyophilized from
20 CH3;CN/H,O to produce a colorless solid. Purity (HPLC): > 99%; "H NMR (400
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3.39 (m 1 H), 3.42-3.55 (m 2 H), 4.13 (d, J=13.86
Hz, 1 H), 4.25 (d, J=13.67 Hz, 1 20 H), 7.17 (dt,

wa@20042@52241. 17 Hz, 1 H), 7.22-7.36 (m 12 H). F2CRdB20@4/002074

58.87; H, 5.76; N, 6.31. C30H35N303S X 1.1 CF3CO2H x

0.8 RO has C, 58.82; H 5.78; N, 6.39 % WO

2004/ 101522 PCT/ GB2004/ 002074 66 COVPOUND 15: N, N

Di et hyl - 4-[ 4- p|perldlnylldgﬂelz-l[(z,z,z-

trifluoroethyl)sul fonyl]amho] phenyl] nethyll

benzamde OO0 V NHS O N CF3 5 Using the sane nethod

as for COMPOUND 13 and usi ng | NTERVEDI ATE 6 é203
MHzAﬂDxﬂfé]?) 1.86rd .28, (m, 8 H)r 1194 %ﬁd@t hEDL A Shym. g EDot-PSte

N T

3.3zymgm 1), 3.@6-3t 360y GHIGBHRO2 1), Pil et Ge8.40 Hlei JH.I%26-7.37

i 0
ooy ok & 12 Bty 96 55 e iy L BHEOH o B
hat @ Bk233{®84316%72/059 (m 3 H), 2 73-2.82 (m 1 H),
3.19-37°40 (m 6 H), 353(q J=6.8 Hz, 2 H),
395415(m2H) 7. 26- 44(m8H) COVPOUND 16:
‘ ] : 36rifin04-4-
Us1ng the
HbY.Ndief 1P and usi ng | NTERMEDI ATE 6
(175 ng, 0.377 mol) and cycl opentyl acetyl chloride
(61 nmg, 0.415 mml) afforded COVWOUND 16 (180 nmg,
81% ps its TFA salt. This material was |yophilized
fron120 CHBCN/HQO to produce a colorless solid. Purity

Using the same method as for COMPOUND 1 and using INTERMEDIATE 6
(145 mg, 0.313 mmol) and cyclopentanecarbonyl chloride (46 mg, 0.344 mmol)
afforded COMPOUND 17 (141 mg, 79%) as its TFA salt. This material was
lyophilized from CH;CN/H,O to produce a colorless solid. Purity (HPLC): > 99%;
'HNMR (400 MHz, CD;0D) & 1.10 (br t, J=6.35 Hz, 3 H), 1.21 (br t, J=6.35 Hz, 3
H), 1.44-1.86 (m, 7 H), 1.87-1.99 (m, 1 H), 2.47-2.54 (m, 2 H), 2.55-2.79 (m, 3 H),
3.16-3.34 (m, 6 H), 3.51 (br g, J=7.16 Hz, 2 H), 7.18 (d, ]=8.40 Hz, 2 H), 7.27-7.35
(m, 6 H). Found: C, 60.05; H, 6.05; N, 6.71. Cy0H37N302 x 1.6 CF3CO-H x 0.1 H20
has C, 60.07; H, 6.07; N, 6.53 %.

COMPOUND 18: N.N-diethyl-4-[{2-[(3-phenylpropyDamino]phenyl}(piperidin-

4-vlidene)methyl}benzamide
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wQ@20dp103208- 2.31 (m 3 H), 2.52 (t,

WO 2004/ 101522 PCT/ GB2004/ 002074 67 M1z, CD30D) b
1.06-1.26 (m 8 H), 1.49-1.70 (m 4 H), 1.72-1.87 (m
J=

2.56-2.66 (m 1 H, 2.67-2.78 (m 1 H, 3.16- 3.34 (m
6 H, 3.46-3.56 (br g, J=6.83 Hz, 2 H), 7.17 (d,
J=8.40 Hz, 2 H), 7.26-7.37 (m 6 H). Found: C, 63.19;
H 6.90; N, 6.59. C30H39N3® x 1.1 CF3CO2H x 0.7 H20
5 has C, 63.23; H 6.84; N 6.87 % COVWOUND 17:
4-[{2-f(cycl opentyl carbonyl ) ani nol phenyl } (pi peri di n- 4-
yli dene) met hyl I - N, N-di et hyl benzamide O J I~ ~I O 10

-; ng the same nethod as for COMPOUND 1 and using
NIFERS F%6% (145 ng, 0.313 nmol) and

acar bon chloride (46 ng, 0.344 nmmol)
. OUND 141 ng, 79% as its TFA salt.
Thi s mat ophilized from CH3CN H20 to

produce &, eolorless solid. Purity, (HPLC): > 99% 15 1H
vaR(4ooR‘/Hz CD3OD) 8 1.10 (br t, J=6.35 Hz, 3 H),
1. 2To(dxolition SEBNBERMEDIBTEH) (200 mg40. 43 genqlhin 172-|_|)

dléﬂwetﬁa q% Y \ggfﬁ'%iﬂfcg% pEﬁn%’lérg%l %eh§dﬂ9} A, ?569&211%%9( m

foh&wed7byl a&@l,acé'm&c&p(sbtgm 8.68mmol) %Naﬁ%(Oﬁ(d)p(l% ntd) 0.86
Found 05; H 605 N 6 71 COH37N302 x 1.6
mmpbc@ﬂr@@cmpnlwwe% qeerpighigzy repm tepppepiyyy un 53 %

AFHERAR St v sdarm e s ot o,
teinglératurel - Vde| reketiel wes dijuted With £ah{ @nd/waﬂwdavltbcﬁ %‘2‘2

aqugcﬂs%g 19191 1ca9b2091ZtAé (1)88 "I%e layers were separated and the aqueous layer

af f or ded

was extracted with additional CH,Cl, (2x). The combined organic phases was dried
over Na,SOy, filtered and concentrated in vacuo. The residue was purified by reverse
phase HPLC (gradient 20-50% CH3CN in H,O containing 0.1% trifluoroacetic acid)
to give COMPOUND 18 (112 mg, 37% yield) as its TFA salt. This material was
lyophilized from CH3CN/H,O to produce a colorless solid. Purity (HPLC): > 99%;
'H NMR (400 MHz, CD;0D) § 0.99 (br t, J=6.69 Hz, 3 H), 1.18 (br t, J=6.64 Hz, 3
H), 1.71-1.81 (m, 2 H), 2.37-2.56 (m, 4 H), 2.64-2.79 (m, 2 H), 3.00-3.27 (m, 7 H),
3.30-3.37 (m, 1 H), 3.48 (br q, J=6.58 Hz, 2 H), 6.60 (d, J=7.71 Hz, 1 H), 6.66 (dt,
J=7.42, 0.98 Hz, 1 H), 6.98 (dd, J=7.47, 1.61 Hz, 1 H), 7.04-7.08 (m, 2 H), 7.10-7.15
(m, 2 H), 7.18-7.24 (m, 2 H), 7.29-7.35 (m, 4 H). Found: C, 62.11; H, 5.88; N, 5.69.
C3,H39N30 x 1.8 CF3CO,H x 0.1 Hy0 has C, 62.08; H, 6.00; N, 6.10 %.

COMPOUND 19: 4-[§2-[(2-cvclohexylethyl)amino]phenyl}(piperidin-4-
vlidene)methyl]-N.N-diethylbenzamide

é. 96 HzPCTRGB2004/002074



10

15

20

N N N To a solution of | NTERVEDI ATE 6 (200 ng, O0.43

mol) in 1,2- dichloroethane (13 m) was added
w@2@haomskpr opi onal dehyde (93 ng, 0.69 nmol) {RCT/CBRe@4/002074

by gl acial acetic acid (39 L, 0.69 nmol) and

NaBH( QAc)3 (183 ng, 0.86 5 mml ). The reaction was

stirred overnight at room tenperature under N2.

Trifluoroacetic acid (1.5nb; was added and the

reacti on was overni ght at room tenperature. The

reaction was . diluted with CH2C12 and washed w th

satugated aqueous sodi um bi carbonate (I x). The | ayers

werejseparated and the aqueous |ayer was extracted

H2C12 (2x). The conbi ned organic
10 over Na2SO4, filtered and
vacuo. The residue was purified by

wiPLC (gradi ent 20-50% CH3CN in H20
%tTif oacetic acid) to give
COVPOUND 18 12 ny, yield) as its TFA salt. This

material wad | yophilized from CH3CN H20O t o produce a
col ord £ssutfodl JFENTERMEDIATHRLQY5 niz, 097§ mnidt) NNR-( 400

MHz, CD3OD) S 0.99 t, J=6.69 Hz, , 1.18 (br t,
dighlesoghan o) Bag dbd craldhegceqidenyde [y s Ggmbeh 1o
iyl o8 o B PO .
0.7%5 mdwl). The rzaction s stidred &v¢rdight atyedn Z6mpepat9s upder Np. H) ,

085l e ¥y gl 5ty O ol

tefnftrathrdd) Thereautidn was dBated With IGH,EL,28¢ whished vt saturated

agéﬁgﬁgﬁqéb%a%%&%ﬁl\igg (s)epg?ascedcaindqgé gq%’eouHs’ layer

wh extralted v&ﬂﬁ%ﬁ@i’ﬁ@ﬂ lﬁﬁ&%ld}@mm@ LokBmyd bigphip Phisdh Waddried
y

yl i dene) m eth - N, i ethyl benzam de WD 2004/ 101522
ovRCNa£3820 O i¢rod nogdratgd jn pacuay The residue was purified by reverse

phase HPLC (gradient 20-50% CH3CN in H,O containing 0.1% trifluoroacetic acid)
to give COMPOUND 19 (89 mg, 34% yield) as its TFA salt. This material was
lyophilized from CH3CN/H,O to produce a colorless solid. Purity (HPLC): > 99%;
"H NMR (400 MHz, CD3;0D) § 0.85-0.98 (m, 2 H), 1.10 (br t, J=6.25 Hz, 3 H), 1.04-
1.32 (m, 4 H), 1.21 (br t, J=7.08 Hz, 3 H), 1.32-1.44 (m, 2 H), 1.59-1.75 (m, 5 H),
2.35-2.48 (m, 2 H), 2.63-2.76 (m, 2 H), 3.01-3.36 (m, 8 H), 3.48-3.56 (m, 2 H), 6.62-
6.68 (m, 2 H), 6.94 (dd, J=7.37, 1.32 Hz, 1 H), 7.14 (ddd, J=8.30, 7.42, 1.66 Hz, 1 H),
7.29-7.35 (m, 4 H). Found: C, 64.57; H, 7.10; N, 6.95. C31H3N30 x 1.3 CF3;CO,H x
0.2 H,0 has C, 64.52; H, 7.20; N, 6.72 %.

COMPOUND 20: 4-[[2-(cyclopentylamino)phenyll(piperidin-4-ylidene)methyl]-
N,N-diethvlbenzamide




N To a solution of I NTERVED ATE 6 (175 ng, 0.377 mol)
in 1,2- dichloroethane (12 m) was added
weyekobszy| acet al dehyde (57 ng, 0.453 mmol) feCT/CBe@4/002074
by gl acial acetic acid (26 L, 0.453 mml) and
NaBH( QAc)3 (160 ng, 5 0.755 nmmol). The reaction was
stirred overnight at room tenperature under N2.
Trifluoroacetic acid (1.5nb§ was added and the
reacti on was overni ght at tenperature. The
reaction was diluted with CHQC12 and washed with
saturated aqueous sodi um bi carbonate (I1x). The | ayers
mereoseparated and the aqueous |ayer was extracted
hadeiy , H2Cl12 (2x). The conbi ned organic
phases [ 10 over Na2SO4, filtered and
| acuo. The residue was purified by
Ee MPLC (gradi ent 20-50% CH3CN in H20
contai ning(0.1%t uoroacetic acid) to give
COMPOUND 19_ (89 ~/34% vyield) as its TFA salt. This
mat eri al wad | yophilized from CH3CN H20O t o produce a
col 0@4(%% $&hé ﬂret}PH la ¥of ddrma@)mm QM/&Slnglh{IMEE@,QTE 6
0.85-0.98 (m é J=6. 25
(209 mgso 5 mrnola)andm/clppslzaqqnﬁ (4(hmg|)0 471m21>1)(a:§’F0f ed 3=7. 08

1 )i TOom
C?@M gO](Q l?i?m% ﬁﬁ%%ﬁ‘rts ZFA) salt Tﬁ% nlat%i)'i_’al WAk 1 ﬁphbl zed f&
5 CH;EN/H:0. td@rcﬁu&ﬁa colnrlesg sedyd. HSIHGQ(-HR;JC@8> @9% '3 N¥R (@094
MIEECRR00) R305 B o iy o S HE 3R 1244 e b
3 ﬁ) 16300 587 (ﬂi 5 ﬁ) 1@71 |N81 @m%H) mmm@ IxH), 233@3@@2,|—1 N),
29@2 79 (m 2H) 3 14- 3 36 (m 6H) 347 Qs (m 2H) % 8. 3279(001\/?1%\'5
64&51{1 ﬁ%ﬂ?ﬁﬂanfeﬁ' M @@h&hﬁn\yﬁg K@g@&%@m #1911 meN TS,

et’hyl"bénzam de
10 7RPGV/AGERNAAN0FR00d C, $6.620H) 5625 N, K.30USsitp R o X 2ednfel3CO-H x

038100 25 55,95, SRR 9 sand using | NTERVEDI ATE 6

reverse ph

COMPOUND 21: 4-[[2-(cycloheptylamino)phenyl](piperidin-4-vlidene)methyl]-
N,N-diethylbenzamide

15

Using the same method as for COMPOUND 9 and using INTERMEDIATE 6
(200 mg, 0.43 mmol) and cycloheptanone (53 mg, 0.47 mmol) afforded
COMPOUND 21 (241 mg, 81%) as its TFA salt. This material was lyophilized from
20 CH3;CN/H,O to produce a colorless solid. Purity (HPLC): > 99%; "H NMR (400



(200 ng, 0.43 mml) and cycl opentanone (40 ng, O0.47

mmol ) afforded COVMPOUND 20 (210 ng, 74% as its TFA
w@200t/1015kd s material was | yophilized from5 CH3OMGB2©04/002074

to produce a colorless solid. Purity (HPLO): > 99% 1H

NVR (400 MHz, CD3OD) S 1.05-1.26 (m 1 H), 1.09 (br

t, J=6.06 Hz, 3 H, 1.21 (t, J=6.64 Hz, 3 H),

1.30-1.67 (m 5 H), 1.71-17 1 (m 1 H, 1.90-2.02 (m

1 H, 2.36-2.52 (m 2 H), .65-2.79 (m 2.H),

3.14-3.36 (m 6 H), 3 47- 3. 55 (m 2 FD 3. 66- 3 74 (m

1 H, 6.69- 6.76 (m 2 H), 02 (dd, J=7.32,
MEzHD:ODNB1.03d &5 (=8 Hs! 217(t£L~B=7 08 Hzs 3, 1 3?_5111)70 (m; 11 H)

CaBhih £ i SR S0 1 B By

7=6.78 2z, NH)56.12(/d=SCONREUN), 3177 (dt J7=7.42, 1.17 Hz, 1 H), 7.06 (dd,

i £ Rt 1 e anddnr [P et B). 5P o i) G LR
5 574 1S 818 NEL.Ye oC g8, A0 xCOVBRIMND DX 8Nd10sha3d, 57.42; H, 6.06;
| NTERMEDI ATE 6 (200 ng, 0.43 mmol) and cycloheptanone

N(%8l gy, 0.47 nmmol) afforded COVPOUND 21 (241 ng, 81%
as its TFA salt. This material was |yophilized from 20
CH3CN H20 to produce a colorless solid. Purity (HPLC)

COMPBOUND2 MR (24 ((bev®lnning)cpohiay N aming promidipiperidingd

7 (m 4 H, 1.21 (t, J=7.03
%ﬁﬁﬁﬁ@—%&@% . 1.8°1.98 (m 1 H.
2.67-2. 80 (m 2 H, 3.13-3.38 (m
.70 Hz, 2 H), 6.71 (d, J=8.01 Hz, 1
2. 1.17 Hz, 1 H), 7.06 (dd,

B . 7.19 (dq, J=7.42,1.56 Hz, 1 H),
7.2%-7. ). Found: C, 5 57.47; H, 5.91; N,

5}6. HFHIDGSE .3 Hx 0.1 HO has C, 57.42;
H, 6. 06; .8

Using the same method as for COMPOUND 10 and using INTERMEDIATE

6 (200 mg, 0.43 mmol) and benzyl isocyanate (63 mg, 0.47 mmol) afforded
COMPOUND 22 (193 mg, 74%) as its TFA salt. This material was lyophilized from

15  CH3;CN/H;0 to produce a beige solid. Purity (HPLC): > 99%; "H NMR (400 MHz,
CDsOD) & 1.08 (t, J=6.64 Hz, 3 H), 1.23 (t, ]=6.64 Hz, 3 H), 2.44 (t, J=6.05 Hz, 2 H),
2.55-2.68 (m, 2 H), 3.12-3.27 (m, 6 H), 3.51 (br q, J=6.44 Hz, 2 H), 4.23-4.36 (m, 2
H), 7.13 (dt, J=7.42, 1.37 Hz, 1 H), 7.17-7.21 (m, 3 H), 7.22-7.36 (m, 8 H), 7.56 (dd,
J=8.20, 0.78 Hz, 1 H). Found: C, 62.35; H, 5.96; N, 8.73. C3;H3eN4O2%x 1.2

20 CF3CO,H x 0.5 H,0 has C, 62.44; H, 5.99; N, 8.72 %.

COMPOUND 23: N.N-diethvyl-4-[[2-(1-naphthylamino)phenyl](piperidin-4-

vlidene)methyl]benzamide
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COMPOUND 22:
4-1(2-{1(benzyl am no) car bonyl | am no} phenyl ) (Pi peri di n-

wa2ohiodene) net hyl | - N, N-di et hyl benzam de 10 OPCNVEB2004/002074

N\ | N Using the same nethod as for COMPOUND 10 and
usi ng | NTERVEDI ATE 6 (200 ng, 0.43 mmmol) and benzyl

i socyanate (63 ng, 0.47 mmol) afforded COVPOUND 22
(193 ny, 74% as its TFA salt. This material was

| yophilized from 15 CH3CN H2O to produce a bei ge
solid. Purity (HPLC): > 99% 'H NMR (400 MHz, CD30D)
8108(t J=6.64 Hz, 3 H, 1.23 (t, J=6.64 Hz, 3 H),

2.449(t, J=6.05 Hz, 2 H), 2.55-2.68 (m 2 H),

34 , 3.51 (br q, J=6.44 Hz, 2 H),

4. H, 7.13 (dt, J=7.42, 1.37 Hz, | H),
717- 73 O Y H g W22-7.36 (m 8 H), 7.56 (dd,
J=8.20, 0. 78 ) Found: C, 62.35; H 5.96; N,
8.73. C31#36 2 20 CF3CRH x 0.5 H20 has G,

62. 44; H, 5,99 NAB.72 % COVPOUND 23:

N, N-di et hyl - 4-f
f2-(Aa rrmﬁphtdﬁyN?ﬂERMi)mMﬂiyd 12()9111‘@&4& immadll), bromonaphthalene

(e cBSb e Oh b7 5 plfta AARP NaEEE o g 060 mumo

() ISTRRPED] &EEO 634 2eRNHTE tol@enéQZ zmml))wasbmma ihd hiadrewgve
116 ng, 56 nmol ), Pd2(dba)3 (16 ng, 0.017 nmo
prieess Bal. (E@ vn@] wag flgehedgihNo, cgppe pRgakeatesiio b0 °Q foe?)zﬂmn

et Gty DndrebBBR SRR AT SpBr Tl e
vazng thaeaieidied by 1iliGa gl coluntn cﬂimlmatography, elutmg with 1:1
EtOAc:Hexanes. The product was dissolved in CH,Cl, (10 mL) and trifluoroacetic
acid (1.3 mL) was added. The reaction was stirred overnight at room temperature
then concentrated in vacuo. The residue was purified by reverse phase HPLC
(gradient 20-45% CH3CN in H,O containing 0.1% trifluoroacetic acid) to give
COMPOUND 23 (138 mg, 45% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,0 to produce a beige solid. Purity (HPLC): > 99%; 'H NMR (400
MHz, CD;0D) § 1.00 (t, J=6.54 Hz, 3 H), 1.19 (t, J=6.74 Hz, 3 H), 2.54-2.75 (m, 4
H), 3.08-3.21 (m, 4 H), 3.23-3.31 (m, 2 H), 3.42-3.53 (m, 2 H), 6.78 (dd, J=8.01, 0.98
Hz, 1 H), 6.88 (dd, J=7.42, 0.98 Hz, 1 H), 6.98 (dt, J=7.47, 1.27 Hz, 1 H), 7.11-7.20
(m, 5 H), 7.23-7.33 (m, 3 H), 7.42 (dq, J=6.83, 1.17 Hz, 1 H), 7.47 (d, }=8.20 Hz, 1
H), 7.56 (d, J=8.40 Hz, 1 H), 7.80 (d, J=8.20 Hz, 1 H). Found: C, 66.35; H, 5.04; N,
6.65. C33H3sN30 x 1.4 CF3CO,H has C, 66.22; H, 5.65; N, 6.47 %.

COMPOUND 24: N.N-diethyl-4-[{2-[(3-fluorophenyl)amino]phenyl}(piperidin-

4-vlidene)methyl]benzamide
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using mcrowave irradiation. The resulting m xture was
cool ed, concentrated in vacuo, then purified by
wa@dosaersgel col um chromat ogr aphy, el uting w tPCT/GB2004/002074
Et OAc: Hexanes. The product was dissolved in CH2C12 (10
m.) and trifluoroacetic acid (1.3 nL) was added. The
reaction was stirred overnight at roomtenperature 10
then concentrated in vacuo,, The residue was purified
by reverse phase HPLC (grg%lent 20-45% CH3CN in H20
containing 0.1%trifluoroacetic acid) to give
CONPOUND 23 (138 nyg, 45%yield) as its TFA salt. This
mat e} al was | yophilized from CH3CN H20 to produce a
. ohdd. PNty (HPLO: > 99% 'H NWR (400 WMHz,
J=6.54 Hz, 3 H), 1.19 (t, J=6.74 Hz,

5 S4m 4 15 H), 3.08-3.21 (in, 4 H),
323331( H, 3.42-3.53 (in, 2 H, 6.78 (dd,
J=8.01, 0.98 My, 6.88 (dd, J=7.42, 0.98 Hz, 1
H, 6. 1.27 Hz, 1 H), 7.11-7.20 (m 5
H., 7.23-7.38 (m 3 H), 7.42 (dq, J=6.83, 1.17 Hz, 1

H) Af‘ﬂé% %%’f HﬂT’gng%lngTE% (H)bb m'g7(i)'I gg n{n%l) %‘iﬁl&&odﬁﬁwnﬁene
(154 0g; 0.56 mnGl de(d?smammw@rm fﬁé&sngzo enmob),
CRBRAP L. GO mpD 3T FIRF SHREH Y FORBI SR I T

prb&tbé"v af-Heivil Rk MRiHRY Withben dj@nd/l@a?eQQé/l 11(9‘3(5&2 25 min
PCT/ GB2004/ 002074 73 0 N F A m xture of

uslrig’l'ﬂmlvﬁi[f@d@t]pgo@hwsulgngr\guw|v§as cooled, concentrated in

v iR LRI BT BRSPSl QAR b Bl FRE(AD
EtO)A:cEH[d‘:JAﬁés( Zhe mepdutt \%Zﬂlsmlmbd ini @H1(@4 Ué)meL)(amdzm%mroma%c
taiped in a pOCSSVI
R Rk oL RS e
th&lSédh@ertiabddanayiol Mhaedsaut eas puiied ®siel drbaghasd KPLCe vvas
cool ed, concentrated in vac§ tQ@n purJfl%? %
(agcimne E5-810 LR 10 SSHNRIR T by HTIOPToPo 261 o Eve
COMPOUND 24 (99 mg, 34% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,0 to produce a light grey solid. Purity (HPLC): > 95%; 'HNMR
(400 MHz, CD30D) & 1.00 (t, J=6.83 Hz, 3 H), 1.18 (t, J=6.83 Hz, 3 H), 2.47-2.74
(m, 4 H), 3.01 (q, J=6.83 Hz, 2 H), 3.14-3.27 (m, 4 H), 3.46 (q, J=5.86 Hz, 2 H), 6.32-
6.39 (m, 2 H), 6.46-6.50 (m, 1 H), 6.97-7.05 (m, 1 H), 7.07-7.32 (m, 8 H). Found: C,
62.96: H, 5.62; N, 7.17. CaH3,FN30 x 1.2 CF3CO-H x 0.2 H,O has C, 63.07; H,
5.66; N, 7.03 %.

COMPOUND 25: 4-[§2-[(4-chlorophenyDamino]phenyl}(piperidin-4-
vlidene)methylj-V.N-diethyvlbenzamide
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WO e@atidise was stirred overni ght at

Et OAc: Hexanes. The product was dissolved in CH2C12 (10
m.) and trifluoroacetic acid (1.3 nL) was added. The

then concentrated in vacuo. The residue was purified
by reverse phase HPLC (gradient 15-40% CH3CN in H20
containing 0.1%trifl uoroaceti c acid) to give
COVMPOUND 24 (99 ny, 34%yield) as its TFA salt. This
mat eri al was | yophilized f}om CH3CN/ H20 to produce a
light grey solid. Purity (HPLC): > 95% 'H NVR (400
MHz, CD30OD) 6 1.00 (t, J=6.83 Hz, 3 H), 1.18 (t,

8 2.47-2.74 15 (m 4 H), 3.01 (q,
.14-3.27 (m 4 H, 3.46 (q, J=5.86
139 (in, 2 H, 6.46-6.50 (m 1 H),
7.07-7.32 (m 8 H. Found: C,

, (. 17. C29H32FN30 x 1.2 CF3CO2H x
@ H 5.66; N 7.03 % 20 COVPOUND
25 4-[{2- Op %Fyl ) am nol phenyl } ( pi peri di n-4-
ylidene) methyll-N, N-d~l et hyl benzam de WD 2004/ 101522
PCT/ %ﬁ@ﬁ&@@ﬁ%ﬁlﬂlﬁ@@@’(ﬂﬁo ln@ 0A3rﬂ1m619|,r4e of
| NTERVEDI ATE 6 (200
brpmertobe eSS, DG ). ROEBMnHSIvE. (RIS cepal) 40 B

Sy Sy P R B SRt

coh@iiiediin e thitrowaveprocasaiak Brmds&sﬂuaﬂled W‘lltiercalbped/aad

flushed w capped and at.ed Cfor 5 mn
hegisiig 10 S BRI P BRI TG CTIOG SETPS hie
o EShceRRRLEN VhA S theh Buﬁ'@&i‘@ sifidags] &ﬂl!irhﬁ bﬁ@mﬁ%gﬁdphy ca

gel “col urm chr onat og rgg eluting with

elFiigAitHe Z#O4 c:Hrengsr dde Bro mswaguds%@lw%@ G%C@@@p@)(aré
tr{H_ z)rogye%c abfd (fl K %)ng%egddgd aﬁieqeécl'lot?f vﬁkltlr\q@lsov%ﬂggg at tbBf

I'Fred overnight at room 10 tenpérature
tehipemtm@mee nbrmntm:ted i wram OThedelleeEanme e by payeise peage

H@ﬁﬁ{(gﬁé ﬁeﬂ%m&%{{ Eﬁl—g&‘ﬁzg g %Ertlgd u(g%lc_)gc%’t\lc a&dﬂ%%ve

COMFSIUIND 23516938, 536 yithhoay iteTHA sal. Ttns rriﬁlt_e%laisazh:t lyolilized
material was |yaqphilized 1

from CH3CN/H,O to produce a beige solid. Purity (HPLC): > 99%; 'H NMR (400

MHz, CD;0D) § 1.01 (t, J=6.83 Hz, 3 H), 1.18 (t, J=6.83 Hz, 3 H), 2.46-2.75 (m, 4

H), 3.00 (q, J=6.57 Hz, 2 H), 3.15-3.30 (m, 4 H), 3.46 (q, ]=6.70 Hz, 2 H), 6.64-6.69

(m, 2 H), 6.98-7.03 (m, 2 H), 7.06 (dt, }=7.37, 1.27 Hz, 1 H), 7.15-7.21 (m, 5 H),

7.23-7.28 (m, 2 H). Found: C, 60.39; H, 5.29; N, 6.65. CisH32CIN;0 x 1.4 CF;COH

has C, 60.28; H, 5.31; N, 6.63 %.

COMPOUND 26: 4-[{2-]cyclohexyl(methyl)amino}phenyl}(piperidin-4-
vlidene)methyl]-N,/N-diethvlbenzamide

room t enper BCUGB2M8/002074
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from CH3CN H20 to produce a beige solid. Purity
(HPLO): > 99% I|H NMR (400 MHz, CD30OD) 5 1.01 (t,

wQ @485z, 3 H), 1.18 (t, J=6.83 Hz, 3 H), 2.BEGF&BI®4/002074

(in, 4 15 H, 3.00 (g, J=6.57 Hz, 2 H, 3.15-3.30 (m
4 H, 3.46 (q, J=6.70 Hz, 2 H), 6.64-6.69 (m 2 H),
6.98-7.03 (in, 2 H) 7.06 (dt, J=7.37, 1.27 Hz, 1 H),
7.15-7.21 (m 5 : 723C% 28 (in, 2 H. Found: C
60.39; H, 5.29; N, 6. 65 DH32CIN30 x 1.4 CF3CCRH
has C, 60.28; H 5.31; N, 6.63 % 20 COVPOUND 26:
4- [{ -f cycl ohexyl (et hyl ) am nol phenyl } ( pi peri di n-4-
: 1V, N-di et hyl benzam i de WD 2004/ 101522
4 750 '"-~Ni N.O N To a suspension
(175 ng, 0.38 nmol) and
0.42 mol) in MeOH (5 nlL) was
, 0.11 ininol). The reaction
at room tenperature under N2,
brated in vacuo. The residue was filtered
through a sﬁ'ort plug of silica gel eluting with 1:1
e n%ﬁﬁﬂ”ﬁﬁ@[@[@ﬁiﬂ@ﬁ@(l??m\g&\@ B9 mnldd) éndsol utl o
of ep uct ny, mmol ) in MeOH (4 niL
cyahbh@ehnom(ﬁf&me wa enro@lm MnOHHé@L)ONWAd?ﬁ_dCC?LbOI@e Ff)g.

The r
0. Q at ur e @15 %§ Atfrfeﬁ% %@[ heg g&ﬂ%l%?o@fﬁre\r,u\ggé'ﬂalﬂ d‘(cehgn
coﬁmdmfafbd i eaabi The mslus vwas ﬁbded_thrcbugh achert mbagrof atlica gegdm

el{ltg’%p\gr a TEQX.P g‘%fig}eé 811(% h S ?fl?ec urzl}‘:x{%?z%oe d SX@%HIQ Pf t-ﬁg e
pro@ct €106tnhgd) 9.38i o} inlMeOBAR: ﬂrbymd&hﬂ)malddqela (3% eml

in va Th d di I
T IS A S R e R S

tefrﬁ)@r%dré) NDYBBorahd (B &k, 08kl tvadhdded Al tHeGBREOA WIS Stirred
en concentrated in vacuo. The residue was purifie

falp yner ke pEwopHersperaBredmder Ny itheaicententsatod o eI i repides
wiOHRELYD thﬂ%gﬁ a kRt lgllug g OLiOAsS blufin@®it1 : £ BroH ¢Bexanes and

concentrated in vacuo. The residue was dissolved in CH,Cl, (10 mL) and

trifluoroacetic acid (1.2 mL) was added. The reaction was stirred overnight at room
temperature, then concentrated in vacuo. The residue was purified by reverse phase
HPLC (gradient 5-30% CH3CN in H,O containing 0.1% trifluoroacetic acid) to give
COMPOUND 26 (181 mg, 70% yield) as its TFA salt. This material was lyophilized
from CH;CN/H,O to produce a coloress solid. Purity (HPLC): > 99%; 'H NMR (400
MHz, CD;0D) & 0.95 (br s, 3 H), 1.08 (br t, J=6.35 Hz, 3 H), 1.21 (br t, J=6.44 Hz, 3
H), 1.18-1.25 (m, 2 H), 1.45-1.63 (m, 3 H), 1.70 (br s, 2 H), 2.39-2.54 (m, 2 H), 2.71-
2.93 (m, 5 H), 3.02 (br s, 1 H), 3.07-3.21 (m, 2 H), 3.22-3.43 (m, 4 H), 3.51 (br q,
J=6.64 Hz, 2 H), 7.35 (s, 5 H), 7.50 (br s, 3 H). Found: C, 52.62; H, 6.35; N, 5.00.
C30Hu N30 x 2.5 CF3CO,H x 3.0 H20 has C, 52.63; H, 6.25; N, 5.26 %.
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COMPOLIND 26 (181 ng, 70%yield) as its TFA salt. This
material was |yophilized from CH3CN H20 to produce a
w@oeloeness2 solid. Purity (HPLC: > 99% 1H NVR PADGB2004/002074
MHz, CD30D) b 0.95 (br s, 3 H), 1.08 (br t, J=6.35 Hz,
3 H, 1.21 (br t, J=6.44 Hz, 3 H), 1.18-1.25 (in, 2
H, 1.45-1.63 (m 3 H), 1.70 (br s, 2 H, 2.39-2.54
(m 2 H, 2.71 20 2.93 (in7 3.02 (br s, 1 H),
3.07-3.21 (m 2 H), 3.22-379%3 (m 4 H, 3.51 (br q,
J=6.64 Hz, 2 H, 7.35 (s, 5H, 7.50 (br s, 3 H).
Found: C 52.62; H, 6 35; N 5.00. C30H41N30 x 2.5
63H625N526%V\D
i ﬂlé@ henzamide

arnlno}phenyl)(plperldln 4- ylldene)nethyll benzam de
0O O N 5 Using the sane nmethod as for COVPOUND 13
Usi ng | NTERMEDI ATE 6 (175 ng, 0.38 nmol)

S nyl chloride (144 ng, 0.76 I nnol),

( Z2B 3 6 CH3CN in H2O containing 0.1%
trifluoroac quqagld) af forded COVPOUND 27 (181 ng,
76% yiel d)” as 1} salt. This material was

| yophi I'i zed 4o H20 to produce a beige 10

solid. Purify (HPL 99% 1H NWVR (400 MHz, CD3OD) b

1.11 (br t, J=6.64 Hz, 3 1.22 (br t, J= .

H) , Iis(mé)thwam%mpbhod 95 EQOQBEQIOPHD 13 1 bt uszlgafé’ékgfﬁﬁﬁg
6 §17§%ng3 03 8711?n31) 8kd }_é %luelaei’@lfongl éx?drﬁie%flﬂrélﬂg 0(5’7 d'ﬁ‘nm(og , except
thd regid®e wad padfigdry revere phipsel IPLg &gradlsmt? 5e40% ¢HgEN i1 18

e o otSele At e g g3y 5 v

asTts3FA Mlt. GThFxlmaterid was GHpbNBOBEom CHACNIHIOERprostue albeigzO

sq{]?lil’gpgts Q%?ﬁi%}f X ?%;{ M (4%0 ]V?H%CWW (%rt J=6.64 Hz, 3
'1&'&"@9{1 ?Q’zétr)]jz glrﬂr: 5 Igmlzﬂoqm 319}, phieny k) (R 108y, Rl 264 (i, i2dey)
273 282(m 1 H), 3.22-3.34 (m, 5 H), 3.39-3.47 (m, 1 H), 3.49-3.57 (m, 2 H), 6.67
(dd, J=7.81, 0.98 Hz, 1 H), 7.11 (ddd, J=7.81, 7.03, 1.95 Hz, 1 H), 7.19-7.29 (m, 4 H),
7.31 (d, J=8.20 Hz, 4 H), 7.53 (d, }=8.40 Hz, 2 H). Found: C, 57.97; H, 5.36; N, 6.31.

C30H35N303S x 1.4 CF3CO,H x 0.1 H,0 has C, 58.01; H, 5.43; N, 6.19 %.

COMPOUND 28: N.N-diethyl-4-[(2-{[(2-

fluorophenyl)sulfonvljamino}phenyl(piperidin-4-ylidene)methyl]benzamide
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Usi ng the sane nethod as for COVPOUND 13 and usi ng
wOo MNDERMERE ATE 6 (175 ng, 0.38 nmol) and PCT/GB2004/002074
2-fl uorobenzenesul fonyl chloride (147 ng, 0.76 nmol)
af forded COVPOUND 28 (121 ng, 51%yield) as its TFA
salt. This material was 5 | yophilized from CH3CN H20
to produce a beige solid. J/.Jrlty (HPLO): > 99% 1H
NVR (400 MHz, CD30OD) 6 1.11 (br t, J=6.64 Hz, 3 H),
123(brt,J:6.83Hz,3H) 243261(m 3H)
273 2.81 (m 1 H), 3.22-3.35 (m 5 H), 3.39-3.48 (m
6.

1 HQ 3.53 (br q J=6.96 Hz, 2 H), 6.71 (d, J=7.42
Prns. . ddd, J=7.91, 6.93, 2.15 Hz, 1 H),

7.3 ., 7.63-7.68 (m 1 H), 7.70 (dt,

J | 'H). Found: C, 10 56.89; H, 5.08: N,

4- ({2-[ (butyl sSul®on m nol phenyl | (pi peri di n-4-
ylldene)rrett'l\S/II -N et hyl benzamde 15 O N\ /O ON

US th t hod f i
rEREDhATER: BERRO8 5 COBAGN Mo P daRde T EHS LA TE
f
IR A Ay Py o

affmdedr(E@MP@ég\ID 08 |(y2dpng,|5|1%e3delfi) aisHYoRgIHID it Baisrigdiase
ty8oritided Moy CREENMBIOHS pRubdla b&YE idiid. PERLGHPLT): > 99%; 'H
NMR (400 MHz, CD;0D) § 1.11 (brt, J=6.64 Hz, 3 H), 1.23 (br t, J=6.83 Hz, 3 H),
2.43-2.61 (m, 3 H), 2.73-2.81 (m, 1 H), 3.22-3.35 (m, 5 H), 3.39-3.48 (m, 1 H), 3.53
(br g, J=6.96 Hz, 2 H), 6.71 (d, }=7.42 Hz, 1 H), 7.12 (ddd, J=7.91, 6.93,2.15Hz, 1
H), 7.23-7.33 (m, 8 H), 7.63-7.68 (m, 1 H), 7.70 (dt, J=7.03, 1.76 Hz, 1 H). Found: C,
56.89; H, 5.08; N, 6.33. CaoH3,FN30;3S x 1.2 CF3CO2H x 0.2 H,0 has C, 56.96; H,
5.12; N, 6.35 %.

6.33. C29H3 ¥ x F1.2 CF3CO2H x 0.2 H20 has C,
56.96; H, . 12; WS % COVPOUND 29:

COMPOUND 29: 4-[£2-[(butylsulfonyDamino]phenyl}(piperidin-4-
vlidene)methyl]-N,N-diethylbenzamide

Using the same method as for COMPOUND 13 and using INTERMEDIATE
6 (208 mg, 0.449 mmol) and butane-1-sulfonyl chloride (0.12 mL, 0.93 mmol)
afforded COMPOUND 29 (95.7 mg, 36% yield) as its TFA salt. This material was
lyophilized from CH;CN/H,O to produce a slightly off-white solid. Purity (HPLC): >
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WO 2004/ 101522 PCT/ GB2004/ 002074 78 94% 1H NWVR (400
MHz, CD30OD) 6 0.91 (t, J=7.4 Hz, 3 H, 1.12 (br t,
wadz2®4901822 3 H), 1.23 (br t, J=7.1 Hz, 3 H), BCBEB1004602074
(m 2 H, 1.65-1.74 (in, 2 H, 2. 2.62 (m 3 H),
2.73-2.82 (m 1 H), 2.85-3.02 (m Hy, 3.18-3.42 (m
6 H, 3.53 (br q, J=7.2 Hz, 2 H), 7.28-7.39 (m 8 H).
Found: C, 55.52; H, 5.90; 6.73. C27H37N303S x 1.4 5
CF3CO2H x 0.1 H20 has C, 55748; H, 6.03; N, 6.51 %
| NTERVEDI ATE 7: 4-f
f4- f(dl et hyl am no) car bonyl | phenyl | (2
94fvh;t HOPYIBI(¥00 Mtz GDeRB) 5 0211} g7 ftaizﬂé@afbb&ghrt d=6.9 Hz, 3

] petol ATes 100y B2 F ARSY %)% 4022 .3

QUB opepemy, 10y 2185-6.02cng 2(FH58.1845,423m3 8 H)nilﬁ} (brry, -61. UBRL2

1 227 Gy Jai o 8 AT R ET SROLNTS 1 DR7

C‘F%Ozﬁx?(?-l Ihks ©8Ss5 #8148 d. BN, Be%.esul ting m xture vas

heat ed over ni ght at 90 C under N2. The reaction was
then concentrated in vacuo and the residue was dil uted
W|th bri ne The aqueous phase was exﬁlract ed with Et OAc

1
40-
2

INTE ethylaminoicarhiiy e elri ed over
m%'% B0 R RS ﬁwad 101 AR leiH Peshirtde

glh\r/e Q%ﬁ%ﬂ%&g%gﬁgﬁgs a tme)élmlg@ 244%%& to

myrbﬁﬂedylbor’blﬁc MRS § 61 M3 3 nmm)lta)toleeme (28 n(IBrané ethgpgl (6.0

mb) S il 3o N Os 604 3. o sk o BBl 57

H) 22 Bintbdr was@ddéd 4hd th 1800 hixdidre(vehs hdated SveRfil oQ
m% 1@] =8, 20 mt,é%eﬁbl,gglio §(4§ p ghint 22FY

ur(d@t N2 JThe reeyct@g ‘wag thep quceng_rp.})ed invagpo w!éthe Beslx_cPug V\fé%%lite%7
w?ﬁ Hl%é_l) The d PASA-&%S %xtracted with EtOAc $2x) The combined

benzy | n-4-yl i1 dene) rophenyl ) net hyl |
or—gaﬂiip bhabes washgriddewznawazs&,eﬁlz:sedrmcbcommmateénn mcuo The crude

RIVEDI 0 nL

et E B T e BEn SRl i LE2, TS

EY@Sc. Hbtahe € ebdgwe INTBRMEDIATEGs atteope pA(2HengrPd % yield). 'H
concentrate in vacuo. T i,due di

Ne oM C D e Al b 0 P2 E MR dn SR
2ﬁ519.225tﬂ§61{r§, 12581989 (801 HRGL2®B 431, 4H), 3.45-3.62 (m, 4H),
7.22 (d, J = 8.20 Hz, 2H), 7.30 (d, ] = 8.20 Hz, 3H), 7.40-7.46 (m, 1H), 7.58 (dt, J =
7.62, 1.17 Hz, 1H), 7.90 (dd, J = 8.10, 1.07 Hz, 1H).

INTERMEDIATE 8: 4-[(1-benzylpiperidin-4-ylidene)(2-nitrophenyl)methyl]-
N.,N-diethylbenzamide

To a solution of INTERMEDIATE 7 (244 mg, 0.49 mmol) in CHyCl, (10 mL)
was added trifluoroacetic acid (1.3 mL). The reaction was stirred overnight at room
temperature and concentrated in vacuo. The residue was redissolved in CH,Cl, and

washed with saturated aqueous NaHCOj; (1x). The organic phase was collected and
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WO 2004/ 101522 PCT/ GB2004/ 002074 79 the aqueous phase

was extracted with CH2A 2 (I x). The conbi ned organic
w@bagasis2nas dri ed over Na2SO4, filtered, and PCT/GB2004/002074

concentrated in vacuo. The residue and benzal dehyde

(0.101 nL, 0.99 mmol) were dissolved in

1, 2-dichloroethane (13 nL). dacial acetic acid (57

L, 0.99 nrol)) was added tg,the reaction followed by 5

NaBH( QAc) 3 (262 ng, 1.24 nﬁ% The reaction was

stirred overnight at room tenperature concentrated

i n vacuo, redissolved in CHd d washed w th

thesaquaoustpbese w@@@medqmﬁéh@zﬂx) tfhe C@F‘@‘a?ﬂ QG 8BS s
wa%;giél&? %%%ab%ﬁﬁgﬁgre@%ﬂ%Uﬁceﬂﬂﬁg u%"@z%uo el GG t h

e Co ned organi c phases was dried
benaabdehpd2®D9] mlf, 0| Panmdl) vmﬂjdlwh@énm t Atdichl¢rpethaneld3 nEhe

d f b
iseighace st w7 DR el Vsgod g G enn S5, °
NaH A LEbZ me01.34 thmdVe @ﬂe@%&@bﬁ wab @tl@d\kﬁ/ehﬁﬁﬂi_:%ﬂnATE
8 as a’'dark e||OMIOI| (238 QP@»QBWbyl | d)

terAQaiNFe:z cor@g@ggggd ig vql_czgp@re(dmsolg |_(|§H2Q]_2 . \A(aﬁl?edsvsjﬁhlg%l\{ﬁated
aqé qg ]\%}%‘OO gt%),]?t?& Orgat?t C%%%z‘gé7&gb°t&ir}%“d tl% :?cﬂle:&@r h?se4v§as
extracted Bith CHECESI)()d {I] he gombme@; grgarlic ;phaspﬁ waq_qlq)ed o;veg}ﬂag(s%

ﬁlgf_r?d(, ﬁl’_l(ﬁ?ﬁnﬁ e )W yc{c [_D Thé‘ grude\gt%%%f‘-ggnﬁed by filtration
thiohigh @ shott pmfg opgiliardetriting ety pradienyoffeypCisih ti - | -

tert-butyl
Ve ot e IR SRS Edthiortl GAT e 4 T
IH(HR/ER {IMOI\@IzléDUF;'YBU)lOI (Br §,GEDENB4 (b33, 3H) 2 and. 28t(halHD

(6 nL) was adde (4
ZPhBIS)é&muﬁHi a0bdRi s eh. érfeﬁqwﬁﬁasﬂﬁoe e (723%“% ?ffb‘% Bor3
n t eat ed
A AN A A S vy
concentrated in vacuo and the residue was diluted
Mﬁth brine. The aqueous phase was extracted with EtCAc

AT D H ami ases was dried over

EM eﬂhhenv Jr(l:.eot Tvlel%)pia}) ?ﬁlr{enl VA PRyl Igﬁ)o‘i{ffdgee

PUTTTTC Jy blllbdgt‘l C Ol Urm

chro oqr

gi ve ?ﬁﬁ%ﬁW%ﬂ%EﬁE#gbggﬁ &ég Hﬁs%§§§5§gfﬁﬁﬁf94@6
afin8hlkbhylboronic acid (426 mg, 3.11 mmol) in toluene (31 mL) and ethanol (6.2
mL) was added 2.0 M Na,CO3 (4.8 mL). Palladium tetrakistriphenylphosphine (276

mg, 0.24 mmol) was added and the resulting mixture was heated overnight at 90 °C
under N,. The reaction was then concentrated in vacuo and the residue was diluted
with brine. The aqueous phase was extracted with EtOAc (2x). The combined
organic phases was dried over Na;SOy, filtered, and concentrated in vacuo. The crude
product was purified by silica gel column chromatography, eluting with 7:3
EtOAc:Hexanes, to give INTERMEDIATE 9 as a brown solid (1039 mg, 94% yield).
'H NMR (400MHz, CDCl3) & 1.12 (br s, 3H), 1.23 (br s, 3H), 1.46 (s, 9H), 2.15-2.27
(m, 2H), 2.40-2.51 (m, 2H), 3.22-3.44 (m, 4H), 3.46-3.78 (m, 6H), 6.69 (d, ] =7.81
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1H NMR (400MHz, CDC13) 8 1.12 (br s, 3H), 1.23 (br s,
3H), 1.46 (s, 9H), 2.15-2.27 (m 2H), 2.40-2.51 (m

WQk04/181522- 3. 44 (m 4H), 3.46-3.78 (m 6H), 6.BOr/G#2003/002074

= 7.81 WO 2004/101522 PCT/ GB2004/ 002074 80 Hz, 1H),
6.73 (dt, J = 7.47, 1.07 Hz, 1H), 6.95 (dd, J = 7.52,
1.46 Hz, 1H), 7.09 (dt, J =7.62, 1.56 Hz, 1H), 7.21
(d, J = 8.20 Hz, 2H), 7'318&d’ J =8.20 Hz, 2H).
COVPOUND 31:
4-112- (acetyl am no) phenyl | (pi peri di n-4- yI i dene) net hyl |
-N,NN 5 diethyl benzam de To a sol ution

Ha, NFERVEDIAATE 947,250 Ty, 11D, 695 @dr bTY-52n! éﬁ@@ P, 199 4dity J

- ag(}dﬁ t M4, =N Pl oI | owed
2%‘84 ace y? prg gﬁég(SO }(L%Z%D ’631}71((?%' ;‘g Th%é 7rPfeact| on
was stirred overnight at roomtenperature, d| | ut ed

C ouU. S Sth VIR RVE

die@yRRMSa mase was extract ed W th CH2CI 2 (Ix) The
C.O?FBI ned organic phases was dried over Na2SO4,
filtey @%lutwﬂlcbeNTEERMBIHtAﬁtE 9 (250 &y 0.54 Tineol) ire€Hgllie (MbasL)
di ssol ved in CH2Cl ) andtrlfluoraelic 6d

wisladdedqirietidamisel (24 uL ﬂéé npaRlb P avety 3§f~“’iyf? 1@%“‘%33? YL,

O.Wie{'ﬁl?oégitT Q0 ibf WALt éd J)Q/eﬁ\%t GOR6RNEHARMrd, BilM8ESWaRh

_ ue was puri reverse hase HPLC
CHgllading miaslied30ih s@k@@bﬂ aquem AHCQoxhi Hraryeaiqphase was

i fluoroacet Ny
ccﬁﬂrﬁﬁtﬁl gn‘gﬁace\}é@@?ﬂ% QVF %extr ur at e?%z\g?}e(ogj Sﬁlg%bdﬁhx) .
orgheic ph?éﬁvﬁs M&ﬁeﬁ/ﬂ&ﬁzsga,l ﬂl’&lcdde gndvaicertttaedainuenas Thhase

was extracted.w vy TH nb '
repifae was GGG GG Ars Ryt e g @nt R hdied
TROREA s lrrbdfof a%uﬁrstaﬂro@hﬁ/t@mwm cdhcendated in vacuo.

colorless solid (133 ny 1%y|eld I H NVR é}
TigDesidye Baspurifiedhy rgversz@h@qq) PLLC Geadigyt 5 330‘V3ﬁ3{( 1% l%gz 205,

%E%%mg ?q% %1%%@&%10%’6%) ?he’sﬂro&m v{as drlso"fve'il 1ﬂ zll—ﬂélq agcﬂ")
wﬁsﬂi)ed wWith26tufdsed mue@tﬂ)N aHiI(ng{l brTlg ,OTRHjC, phpseowas cpllggec( @ﬁd

thg %&eo&a pl"ls'c}]sg Waé e)&tbac d W1 Hz(ﬁ&‘ﬁ\_) %o@%&d@réﬁwé 5es
was ddictt MefNeiSty| fAldred hﬁ(ﬂibd&ﬂﬁ)&altqmihe mwyddo(tp gp@ﬂ@ﬂﬁom 31

o e e oI s oty g PR I ad e B B
3H), 1.23 (br s, 3H), 2.07 (s, 3H), 2.09-2.25 (m, 2H), 2.51 (br t, I = 5.47 Hz, 2H), 2.90
(t, J=5.57 Hz, 2H), 2.96 (br t, ] = 5.47 Hz, 2H), 3.26 (br s, 2H), 3.53 (br s, 2H), 7.06-
7.13 (m, 2H), 7.15 (d, J = 8.20 Hz, 2H), 7.27-7.35 (m, 4H), 8.22 (d, J = 8.40 Hz, 1H).

COMPOUND 32: methyl 2-[{4-[(diethylamino)carbonyl]phenyl}(piperidin-4-

vlidene)methvyl]phenyicarbamate

A mixture of zinc dust (39 mg, 0.59 mmol) and methyl chloroformate (46 uL,
0.59 mmol) in toluene (2 mL) was stirred for 1 hour at room temperature. A solution
of INTEMEDIATE 9 (250 mg, 0.54 mmol) in toluene (4 mL) was added to the
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0.59 nrol) in toluene (2 nL) was stirred for 1 hour at
roomtenperature. A solution of |NTEVEDI ATE 9 (250

worgo40622 mmol ) in toluene (4 nL) was added t oP€TIEBYUD4/002074

2004/ 101522 PCT/ GB2004/ 002074 81 reacti on dropw se.
The reaction was stirred overni ght at room
tenperature, diluted wth CHC 2, filtered and then
washed with IN NaHCO3 (I x) ., The organi c phase was
col l ected and the aqueous ﬁhase was extracted with
CH2C12 (I x). The conbined organic phases were dried
over Na2SO4, filtered, and concentrated in vacuo. The
regction derpwiteo die reagkien pag stiried @verpighi pireem dRmpeEgigntiluted

wﬁfh &gg@lz Ofg{e g@ﬁgglléé\ll’lte d&g %&:ﬁ%@zﬁ[s 3%?@ Fﬁ?é@fﬂgd?uc P& was

cdllmtéd mmlrthawebus phasé wag élzgtrﬁctncﬂ_}’\fltw&‘é{zé?{ljzdéd) Tﬂff@oméaf@dl on

wa t d
ol Bher S T SR o B SR 0 At ey o
cridiebduchids p@shabywilida gelSc&iluiﬁlﬁtlﬁ'dmﬂQgﬂphlﬁ elhkOORh (311x)

The organi ¢_phase was oI | ect a
BiHda RS SHP PR RO DO L) MAaT B et
acld @2NihE) RRESRRI WRRe HabRf v@éé%flrrecl\@v?eﬁ%t atfrobeéBpkrataredind
concentrat ed in vacuo to gl ve OUND 32 as, a dark

capeériteated i pecup 8 & heresidue oray dissadyed in ﬁfhﬁh and oeRies, Withq 3)
a%_éte&' %ql.%g{l chjb'l (1?[ 6@%_@%&5%3&%%5 cc%le%t’lad%n@ame(aqheous

Hhs&%ad-mgtradﬂcﬂ witB. G Cl{ OK). sThezlel)nblr@d anpb‘rphgses zsfa); di‘lgd qVpr

Ng SS% Sé_ﬂeé L anc}_&o(nc%a‘tec%r;%l}cu? t% §1V(3 WW%% as &éﬁ 9910w

017(8|‘\8L31&é‘|8t6‘|’<61 4 fIH\NEm/@DZ bﬁmi CDCl3) § 1.11 (br s, 3H), 123 (br s, 3H),
I e nptr | peridi - 4- '
2 )i P Zoitbrt T 46 P S0reyt (T s i Ak 326
(t{é ﬂ}g 953%9: gzmlm (3191)26.20 (st TP ey dromg iy, BLS @, J
in tol uene £125 nL) and et hanol
=829 M?H)Wa%q 'é&@iéﬁ 40 8107 k&I cB43 2. ¥k nL) . Pal | adi um
tetrakistriphenyl phosphine (1.35 g, 1.17 mvl) was
added and the resulting mxture was heated overni ght
I_ﬁ C NEer . - 36t iRBnHaS1 gngﬂnp_entrated
2 cd W pri ne. The
vmmenuahmmam extract ed wWth two portions of

Et OAc. The conbi ned 25 organi c phases was dried over
Na2 S04 a nfiktutecsf@N TERMER RN (Y. K gd li7Tmmabwod 2The crude

nitrophenylboronic acid (2.93 g, 17.5 mmol) in toluene (125 mL) and ethanol (25 mL)
was added 2.0 M Na,COs3 (14.6 mL). Palladium tetrakistriphenylphosphine (1.35 g,

1.17 mmol) was added and the resulting mixture was heated overnight at 90 °C under
N,. The reaction was then concentrated in vacuo and the residue was diluted with
brine. The aqueous phase was extracted with two portions of EtOAc. The combined
organic phases was dried over NaySOy, filtered, and concentrated in vacuo. The crude
product was purified by silica gel column chromatography, eluting with 1:1
FtOAc:Hexanes. The material was dissolved in dichloromethane (20 mL) and

trifluroacetic acid (5 mL) was added. The reaction was stirred overnight at room
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product was purified by silica gel colum
chromat ography, eluting with 1:1 EtQAc: Hexanes. The
woredoen k2 was di ssol ved i n di chl or omet hane ( 20Pen/>Banvd/002074
trifluroacetic acid (5 nL) was added. The reaction was
stirred overnight at room WD 2004/ 101522
PCT/ GB2004/ 002074 82 tenperature and saturated
aqueous sodi um bi car bonat e s added. The phases were
separated and the aqueous gﬁgse was extracted with two
portions of dichloronmethane. The conbined organic
phases was dried over Na2SO4, filtered,
temperelars angdsalgrated agyerus QO@IBmd:u%banrFméfﬁ%éf hephasss yere

seﬁe{rggﬁ i&&%é ?%feg)%{]?'\agﬁ w%%c@tracﬂehl 8 GAQQWdICMhaﬁe
Thekpmbihed 2rgaicGBageswas Bhid Oves Na'zscmgimd 26 corzsegtgatgd (0]

vaetp it BNTRHEDESTE o 58 Bhroxitishfia .30 Wby, Aok 20

(4B0MH20CDT1:$8 1.08- 1565 (g, 3H),1H) §-129 G, FHH 2.29-2-39 (062 H)12.87-
2. %ﬁ%ﬁ ,{4%27; %%dzH)J, 2796% ftm 21/3. 183 2 480 3.47-3.50 (m,

214) bhoeaaEls Mty ZI{F%P¢.Q9@L33-Q§T B H), derreda@ iy 8 Loy, M6l Sy,
bénzani de To | NTERVEDI ATE 5000 11.08 mmol) in

16,761 2td( 103631 ). 3%He. 1yddd @A S MY Ha 1. The
resulting mxture was stirred at rt for 4 hrs under
N2. The reaction was then concentrated in vacuo and

INPERMESIAS: 1S 4-Fblodl S E-nil i.%ﬂain-&-gli%x hylibel,em-diethzl

baaahiideed organi ¢ phases was dried over MySO4,
filtered, and concentrated in vacuo. To this crude
pr odDe INTERMBEHAGE0S t(FRfemg501.68 )mmely imdddfl (100 mL) was

‘%ﬁéﬁ%ws %%%7% npefléﬂ'lg% H}Pﬁt, e)wgs stmjeh %Y‘ﬁ%lbzy h{s under N2

THE 2daE6dn @8 thEh@ofi@athted mél Wa&zos%ndr the desﬁ)dmrwasglmﬂutad \muhosat
erature concentrate in VAC i.ssqlV
NHER B HSOWo AT NAD RRREHSA WO s ?? s gorblhed
of2h g MhEses %@%@ie%%eﬁﬁgb@ﬁt Brkré Gnll ré@n@ﬁtt@c@&l S pb@@e Twahis
xtracted wth X). The conbi ned org
crpﬂagasiuwals <h¢h1@aetbﬁ/@r (5%9551 wa jafldedy é’é}tymdﬁ‘ﬂlyde (878 mg, 12.2
? R&%ﬁ el%r N&P@@%%?%y (3%'3? uﬁ% uge cpr; ﬁﬁilgﬁt atM@Suiéf 'nflﬂr@éd:n

hr'oma rap ng wth a’gradi ent of
&tel:u&HZKEbzr/eﬁt@é\oNascsuﬁed o@kRRhR AELCOAT tempeygiture, concentrated in

vclzcbror,Erg sollve-g%n H:h@ﬁ and evashed with 2M NaOH solution (1x). The organic

C

phase was collected and the aqueous phase was extracted with CH2Cly (2x). The
combined organic phases was dried over MgSOs, filtered, and concentrated in vacuo.
The crude product was purified by flash chromatography, eluting with a gradient of
9:1 CH,CL/EtOAc to 3:2 CH,Cly/EtOAc to give INTERMEDIATE 11 as a pale
yellow oil (1807 mg, 40% yield). 'H NMR (400MHz, CDCls) 8 0.92 (t, J = 7.32 Hz,
3H), 1.07-1.19 (m, 3H), 1.20-1.39 (m, 4H), 1.42-1.54 (m, 2H), 1.57-1.64 (m, 1H),
2.24-2.39 (m, 6H), 2.55 (t, J = 5.86 Hz, 2H), 2.70 (t, ] = 8.00 Hz, 2H), 3.23-3.36 (m,
2H), 3.48-3.62 (m, 2H), 7.31 (d, J = 8.00 Hz, 2H) 7.35 (d, J = 8.00, 2H).
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25

25 yellow oil (1807 ng, 40%yield). 1H NVR (400MHz,
cbAd3) 6 0.92 (t, J = 7.32 Hz, 3H), 1.07-1.19 (m

W@R04/10152D- 1. 39 (m 4H), 1.42-1.54 (in, 2H), 1PGTGB2@®4/002074

(m 1H), 2.24-2.39 (in, 6H), 2.55 (t, J = 5.86 Hz,
2H), 2.70 (t, J = 8.00 Hz, 2H), 3.23-3.36 (in, 2H),
3.48-3.62 (m 2H), 7.31 (d, J = 8.00 Hz, 2H) 7.35 (d,
J = 8.00, 2H). WD 2004/ 101§§2 PCT/ GB2004/ 002074 83
| NTERVEDI ATE 12:

4-{bronofl - (pyridin-4-yl methyl)pi peridin-4- ylidenel
met hyl } - N, N-di et hyl benzam de Usi ng the sane net hod
as for I NTERVEDI ATE 11 and using 5 | NTERMEDI ATE 5
(5000 qg, 13 3 mol ) and 4- oypldlnecarboxaldehyde
_ \ \ ) \ ), a 1ok iw" 4.7 N A | i & (3675

ﬁ)d;e_%ﬁwee A e/g' ISgWHZsIS i%% (490
2 5 sl(l_ll%zg gle H)s%me7 6%1?0 GS&IEEWI%T@ {M agd) using

INTERMBDBATE 5(6@id)mg, 3. 3538m(mpl) ahd=- ﬁyrﬁiﬁlelezrboml{;el'ly@ 60847 ;me,
9. %4{;'%1‘1’1 e 3&@&%};&%}%@%@]51& Z36%§ nggrp 902/H%/ielc§ 4513 galg' gellow

soﬁa{ br}@m@d‘uk dopwiihgi (o DY) mwyﬂ )HI6E8?JFI£1 3ED) 4+.23/(t] JdeseB Hz
yl}-N, N- di et hyl benzani de

3H)ov2 mmmmrz 332 zgn@n ADng-57 15%1#@@»17@9%%@ 8- %Zéd@h
o AT S e TSR

7.56 ahdaH)a84a-8l4|7qm;2§Been oil. 1H NMR (400 MHz, CD3OD)
8 1.12 (t, J = 7.23 Hz, 3H), 1.23 (t, J = 7.23 Hz,
3H), 2.25-2.31 (m 2H), 2.37-2.44 (1n, 2H), 2.57 (t,

= 5 76 . . .74 4 3 2413 34 (in,

I
St . : : o 4H) ,
lideRnfet _diéhylbeRAntid80- 7. 87 (m 1H), 8.43 (dd, J
ngggﬁ’?‘}%wm—[ﬂy_—, ) ~ 1H), 8.49 (d, J = 1.56 Hz, 1H)
NTERYED! fEE shfhie method as for INTERMEDIATE and using

br ondf | - ( I met_ hyl ) pi peri di
mﬁwﬁpw&sﬁ%meg;&%ilamo&@n@é?wgldwgaE eﬁ&%@ﬂ%@%
+ B RIS NERIpoR O RLL A 91 00
IHNMR@QI]MHZECDEGBQIS 1.12 (t, J=7.23 Hz, 3H), 12§(t J=17.23 Hz, 3H),
2.25-2.31 (m, 2H), 2.37-2.44 (m, 2H), 2.57 (t, J = 5.76 Hz, 2H), 2.67-2.74 (m, 2H),
3.24-3.34 (m, 3H), 3.48-3.57 (m, 1H), 3.59 (s, 2H), 7.36 (s, 4H), 7.38-7.43 (m, 1H),

7.80-7.87 (m, 1H), 8.43 (dd, J = 4.88, 1.56 Hz, 1H), 8.49 (d, J = 1.56 Hz, 1H). '

INTERMEDIATE 14: 4-fbromo[1-(pyridin-2-ylmethylpiperidin-4-
vlidene]methyl}-N,N-diethylbenzamide

Using the same method as for INTERMEDIATE 11 and using INTERMEDIATE 5
(5000 mg, 11.0 mmol) and 2-pyridinecarboxaldehyde (1140 mg, 10.7 mmol) afforded
INTERMEDIATE 14 (4096 mg, 87% yield) as pale yellow solid. 'H NMR (400
MHz, CD;0D) & 1.12 (t, J = 6.93 Hz, 3H), 1.23 (t, = 7.03 Hz, 3H), 2.26-2.32 (m,
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| NTERMEDI ATE 14 (4096 ng, 87%yield) as pale yellow
solid. "H NWR (400 M1z, CD3OD) 5 1.12 (t, J = 6.93

wo20043649522 1. 23 (t, J = 7.03 Hz, 3H), 2.26-2.32P(T/6B200D002074

2004/ 101522 PCT/ GB2004/ 002074 84 2H), 2.40-2.46 (m
oH), 2.60 (t, J = 5.66 Hz, 2H), 2.67-2.75 (m 2H),
3.24-3.35 (m 34, 3.53 (4, J'= 6.9tz 1), 3,66
(s, 2M), 7.28-7.33 (in, 1H, 7.36 (s 4H), 7.54 (d, J
:781 Hz, | H), 7.78-7.84%(m ,'8.44.8.48 (m

5 COVPOUND 30.

2I—I)N£ 2-23?4313 ﬁpe,nyl 1Jd=gseng) 1%65@? ok 7@@ &H}f}nzce{?-ﬁg ?3{' |
T

= ZxﬁMﬂerlI{[B?HSn@% @n, 9P nivéA-§$.48 Trnel reacti on was

m crowaved at 140 C for 10 mn and then filtered
through celite. The <celite was rlnsed W|th EtOAc. The

COMROEND 3B 4-((2n0siAbYIRNeD(1-ben idiediyiigle iyl -IV. V-
dEt OlAc and washed wi th saturated aqueous NaHCCB (1x)
digthylbenzamide| ) The organic phase was col | ected and

t he gqueous phases were extracted wth Et CAc (IXx).
The onbl ned organi ¢c phases was dried over Na2SO4,
ATNte Concentrated in 15 vacuo. The residue
reverse phase HPLC (gradient 10-40%

gi ve COVPOUND M6 (118 ng, 35% yield) as its TFA salt.
This matetial] was |yophilized from CH3CNN H2O to
produce a Neige solid. Purity (HPLO): > 99% 'H NWR

(400 OD) S 1.09 (br t, J = 6.64 Hz, 3H), 1.21
(br t, 6.83 Hz, 3H), 230263(m3H) 2.84-2. 96
(ml 0 3.00-3.32 (in, 4H), 3.51 (br g, J = 6.77

e 16 ol iy ton b il 80
E@‘U'IFQIF/}@OA@@&@R s aﬁd&ﬂlronl‘ﬂ)owdﬁr @05 3 @}9351ﬁ153®) xTHe 5
reactf))oglxv)gat| rr)l(lc&)w%vle_c?l& g 1?18§C for I%ingémd then ?’ltered throu& ce:ﬁte The
celite was rinsed with EtOAc. The filtrate was concentrated in vacuo, redissolved in
EtOAc, and washed with saturated aqueous NaHCO; (1x) and brine (1x). The
organic phase was collected and the aqueous phases were extracted with EtOAc (1x).
The combined organic phases was dried over Na;SOs, filtered, and concentrated in
vacuo. The residue was purified by reverse phase HPLC (gradient 10-40% CH3CN in
H,0 containing 0.1% trifluoroacetic acid) to give COMPOUND 30 (118 mg, 35%
yield) as its TFA salt. This material was lyophilized from CH3CN/H;O to produce a
beige solid. Purity (HPLC): > 99%,; "H NMR (400 MHz, CD;0D) § 1.09 (brt, J =
6.64 Hz, 3H), 1.21 (br t, J = 6.83 Hz, 3H), 2.30-2.63 (m, 3H), 2.84-2.96 (m, 1H),
3.00-3.32 (m, 4H), 3.51 (br q, J = 6.77 Hz, 4H), 4.32 (s, 2H), 6.70 (s, 1H), 6.80-6.89
(m, 2H), 7.03-7.19 (m, 1H), 7.31 (s, 4 H) 7.48 (s, 5 H). Found: C, 60.57; H, 6.01; N,
6.60. C30H3sN30 x 1.5 CF3CO,H x 1.6 H>0 has C, 60.65; H, 6.12; N, 6.43 %.
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WO 2004/ 101522 PCT/ GB2004/ 002074 85 COVPOUND 33:
4-[12- (acetyl am no) phenyl ] (1- benzyl pi peri di n- 4-

wQ kiodaowsrret hyl | - N, N-di et hyl benzam de 0 WH PCTGB2004/002074

solution of COMPOUND 31 (133 ng, 0.33 mmol) and
benzal dehyde in 5 1, 2-dichoroethane (9 nL) was added
gl acial acetic acid (38 L, 0.66 mmol), followed by
NaBH( OQAc)3 (174 ng, 0.82 n%gol). The reaction was
stirred overnight at room “tenperature, concentrated
in vacuo, redissolved in CH2C12 and washed wth
saturated aqueous NaHCO3 (Ix). The organlc phase was
C@MFQUNM&%”ZK&CG)MQMDQD anydEl-benzvinigeridipwdsq wi t h
( p . j rggorganlc phases mas dri ed
and concentrated in vacuo.
The @e5|due was purlfled by reverse phase HPLC

acid) to give COVPOUND 33 (127 nyg,
TFA salt. This material was
Iyophlllzedl f on1CH8CN/HQO to produce a colorl ess
solid. PuriTy > 99% 1H NVR (400 MHz, CD30OD)

S 1.09 (b 3 120(t J = 6.64 Hz, 3H), 1.89 (d,
J = 17. ¥ 3H). 15 2.30.2.54 (m 1H) 2.55-2.72
(in, 1 183-3.09 (in, 1H), 3.10-3.30 (m 5H), 3.43-
3.63 ( 4H), 4.34 (d, J = 13.28 Hz, 2H), 7.11 (d, J
= 7.62

7.17 (d, J = 7.62 -Hz, 1H), 7.25-7.39
6

. C...61 .
5. BHIo {201@%3 bbbt U mon e ialbnce n
1.8:diddrobfhand {9 mLY Ras Mde Qt&a%ceﬂ@o@@@@ pil[Ql)mnmol) followed
PCT/ GB2004/ 020 4 86 QJND 34: et hyl

bQN@]@Iﬂ(%@Z 9]!7@11@@ 0r &2 rnmgpl)y i hg@qgt)c{rwas stirred overnight at room
teg&g,}ﬁﬁ%ggé'gﬁé&{m& A RROY! tkaiRRRY bt FRIAY AAPRARYE GRhRARLR

aqueous NaHCOjs (1x). The organic phase was collected and the aqueous phase was
extracted with CH,Cl; (2x). The combined organic phases was dried over Na;SOa,
filtered, and concentrated in vacuo. The residue was purified by reverse phase HPLC
(gradient 10-40% CH3CN in H>O containing 0.1% trifluoroacetic acid) to give
COMPOUND 33 (127 mg, 64% yield) as its TFA salt. This material was lyophilized
from CH3CN/H,0 to produce a colorless solid. Purity (HPLC): > 99%; "H NMR (400
MHz, CDs0D) & 1.09 (br s, 3H), 1.20 (t, ] = 6.64 Hz, 3H), 1.89 (d, J = 17.18 Hz, 3H),
2.30-2.54 (m, 1H), 2.55-2.72 (m, 1H), 2.83-3.09 (m, 1H), 3.10-3.30 (m, SH), 3.43-
3.63 (m, 4H), 4.34 (d, J = 13.28 Hz, 2H), 7.11 (d, = 7.62 Hz, 1H), 7.17 (d, ] = 7.62
Hz, 1H), 7.25-7.39 (m, 6H), 7.45-7.54 (m, 5H). Found: C, 61.21; H, 5.68; N, 6.00.
C3H3N30, x 1.7 CF3CO,H x 0.3 H,0 has C, 61.19; H, 5.70; N, 6.05 %.



c O N Using the sanme nethod as for COVPOUND 33 and
using COMPOUND 32 5 (88 ng, 0.21 nmmol) and

whemzaddehyde (44 ng, 0.42 mol) afforded COVPEUNMGB3H4/002074
(81 ng, 62%yield) as its TFA salt. This material was
| yophilized from CH3CN H2O to produce a colorless
solid. Purity (HPLC) > 99% 'H NWR (400 MHz, CD3OD) b
1.08 (br t, J = 6.93 Hz, 35% 1.20 (br t, J = 6.83 Hz,
3H), 2.36-2. 64 (m 3H), 3.00 (m 1FD, 3.00-3.18
(m 2H), 3.20-3.30 (m 2H), 3.45-3.55 (in, 4H), 3.57
4. 33 10 (br d J ; 7.14-7.24

D 34: ‘ AL Found: C,

1- (1 3 thlazol 4-yl met hyl ) pi peri di n-4- 15

\, N- di et hyl benzamide 0 J I/ ~I NH2 N
101522 PCT/ GB2004/ 002074 87 A

ERVEDI ATE 10 (0.760 g, 1.93 mml), 4-
*&ﬁgpg\hydrochloride (0.493 g, 2.90
nol ) and potr55|un1carbonate (0.533 g, 3.86 mmol ) in
dry DMF (20nNrfL) was stirred for 18 h at room
tenperatuyre) under N2. The m xture was concentrated in
vacuo, n diluted with dichl oronethane. 5 The

sol uti s washed with one portion of saturated
aqueous sodi um bi carbonate and one portion of brine.
The Usigathe samhmsiodas fod GRAIPONARSEHd ysing: (pMd CARYD 32

5 (88 mg, 0.21 mmol) and benzaldehyde (44 mg, 0.42 mmol) afforded COMPOUND 34
(81 mg, 62% yield) as its TFA salt. This material was lyophilized from CH;CN/H,0
to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400 MHz, CD;0D) &
1.08 (br t, = 6.93 Hz, 3H), 1.20 (br t, J = 6.83 Hz, 3H), 2.36-2.64 (m, 3H), 2.81-3.00
(m, 1H), 3.00-3.18 (m, 2H), 3.20-3.30 (m, 2H), 3.45-3.55 (m, 4H), 3.57 (s, 3H), 4.33

10 (brd, J=7.03 Hz, 2H), 7.14-7.24 (m, 4H), 7.26-7.40 (m, 4H), 7.48 (s, SH). Found: C,
60.84: H, 5.67; N, 6.17. C3H37N303x 1.5 CF3CO,H x 0.4 H,O has C, 60.93; H, 5.74;
N, 6.09 %.

sol uti on of p
chl or onet

COMPOUND 35: 4-{(2-aminophenyl)[1-(1,3-thiazol-4-ylmethyDpiperidin-4-
15  vlidenelmethyl}-N.N-diethylbenzamide

H,

N

Y
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concentrated in vacuo. The residue was dissolved in a
4:2:1:1 mxture of ethanol/THF/ H20/ NH4C (aq) (4 nlL)

WO pooa/10m5e2 owaveabl e vial. 1ron powder (1.08 g,PCI/@B3004/002074
nol ) was added and the reaction was heated in a
m crowave at 150 C for 20 10 mn and then filtered
through celite. The celite was rinsed with ethyl
acetate and the filtrate s concentrated. The
resi due was purified by flash chromat ography, eluting
1% to 5% net hanol in dichloronethane to gi ve the

product as a yellow solid (0.321 % Sone of the
pr odusedutionf INGERMEDIA TEA) (0. 768 8- 8%3 BH4hy reverse

chg)tlj(%ﬁ@‘n}ll %ﬁgle( iasihRRbe §p4 9§>5g/ GGt Bn SRRt @rbinat

oacetl C to give 15 OUND 35 (89
(0583 2,1D86 ymmll)cﬁ)l dassDMFs(ZWI-‘mL}swas stirfedifer et @trpein tepepsrature

| h d_f
unp%ﬁ‘% L’Jthefrﬁig;turg\rgg% /CO(AE fa re[:)d 17 v%c%%pﬁl%g{;iﬁ&%a\v}fﬁ gig@\grcﬁﬁétﬁgm.
Tl(g%%%ﬂlgg waﬂ-b&ﬁum\xﬁﬂagﬁi? E{bﬁl,on Chafidhte8 aquebiis §duliun blcjrbgréateS .
an(1 ;Qfle E(p.q}i'on 2? @4ne2 ]T-}lg oEg?fucEth?se \?&Sél&leg %@gﬁpﬁ% 'fqtérf%_')a c?
conceaftatad IBvdcib. 4tk reskiud §vad dxfolédlin a44}'ﬁ 1: 14n1531r<( sf 2H),

, 7.10-7.21 20 ( 30-7.37
ethﬁq))l/THF@{iO(IaH@]l;?; (4 mby m|.&m1c]_cp50(avegl:>r{]g_ Ilat dl’roq]pow@r gig0 m

1%@E%adeac?dﬁ%%th H'wa'é hgéted i}{ 1%10%av@%? W’@@ 2)0
mip, 78 Yhen\iltcRGIOATOLEH 6 iRe. pﬁh‘ﬁ/o@’@@@@a@/rm@@bwh e@al a@@%@@uﬂd@e

flgae s sssapigh, T TSt Sy rifsd Py o) shpparparapiy i

1%40 %%hiledﬁﬂi@l in@«tlﬂc)f?heﬂiaﬁé—td g'BI&tAt\hglbﬂ@dmcztam; dsllov@sdllflg ;Rﬂ 8
O a SOl utl

3630 1P eepraci E118 22 Df Bavan Ay R B 197k P,

HPE@ I( radh@r)ltll 0245% GFQCN% H@O%oﬁtéﬁn@-() 1%@sfladeedtic acid) to give

% TR e, ThS o eal%i \Izvgsnl Welnhzed
C@MPI(} ovd nghw /afyle,lca @mts TFA salt. This mater yop

from CH3CN/H,O to produce a yellow solid. HPLC Purity: >95% (215nm); >93%
(254nm); >99% (280nm); 'HNMR (400 MHz, CD;0D) & 1.11 (br t, J = 6.44 Hz,
3H), 1.23 (brt, J = 7.42 Hz, 3H), 2.47-2.59 (m, 2H), 2.64-2.76 (m, 1H), 2.84-2.98 (m,
1H), 3.24-3.33 (m, 4H), 3.48-3.59 (m, 4H), 4.53 (s, 2H), 6.86-6.97 (m, 2H), 7.10-7.21
(m, 2H), 7.30-7.37 (m, 4H), 7.85 (d, J = 1.95 Hz, 1H), 9.11 (d, J = 1.95 Hz, 1H).
Found: C,52.11;H, 5.21; N, 7.66. Cy7H3N40S x 2.1 CF3;CO>H x 1.1 Hy0 has C,
52.05; H, 5.08; N, 7.78%.
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tenperature and then washed wi th saturated aqueous
NaHCO3 (1x). The organic phase was coll ected and the

waeowaeowus2phase was extracted with CH2CLl2 (2x) . PATI6B2004/002074

conmbi ned organi ¢ phases was dried over Na2SO4,
filtered, and concentrated in vacuo. 10 The residue
was dissolved in a 4:2:1:1 nixture of

et hanol / THF/ H2O' NHACL( aq) § in a mcrowaveabl e
vial. lron powder (1.08 g, 99. 3 mol ) was added and
the reaction was heated in a mcrowave for at 150 C
forVZQNn1n and then flltered throu0h cel|t The

e

I3 &gdue was purlfled by flash
CHT OTTat 0gr apity,  er u ng T%to 5% net hanol in 15

di chforonet hane to give the product as an orange solid
64% . Sonme of the product (150 ng, 0.326

ed by reverse phase HPLC (gradient
10-'45% N H20O containing 0.1%trifl uoroacetic
acid) to gl POUND 36 (108 ngy, 30%yield) as its
TFA salt. Fhiss MHaterial was |yophilized from CH3CN H20
to produge a yellow solid. HPLC Purity: >97% (215m);
>94% (254niy5 >99% 20 (280m) ;' H NMR (400 MHz, CD3QOD)
b 1.11 Gor 4, J = 7.03 Hz, 3H), 1.22 (br t, J = 7.03
Hz, Skug .41-2.59 (in, 2H), 2.63-2.88 (in, 2H

3 24 3.833(m 4H), 3.33-3.48 (m 2H), 3.48-3.57 (m

8 OlTO Q)gojflg qqzof ﬁ%ﬁ%ﬁ%&ﬁm 7 %n@l 89 n%\%cj_lé gx?c} t(lj;i]azgle -5-
B ot shdomots it
1
Negidfpo)g(0-6>p ;3.3 mswﬁzx ﬁweaeﬂw%@%ﬁg EK%B%‘S’W ég‘gf‘
é@@?éwN%i& ?:[}71311 FadiPwiBSattratedlaqBdous NaHE 31 x)N, Thé ofgiHfic
phais¢ Was qadlcetey hadhiha eusioenphiaps wag extracierh wahTHA ). The

PR B SR B e

The @siflieraddiseived@Ba Hg;1: Dmmureruf@thynolﬁ(}&f/womfhckaq) (4 mL)

in a microwaveable vial. Iron powder (1.08 g, 19.3 mmol) was added and the reaction

yliffEiie] %HWN r@hﬁ—’e‘éhvlﬁ

pL

was heated in a microwave for at 150 °C for 20 min and then filtered through celite.
The celite was rinsed with ethyl acetate and the filtrate was concentrated. The residue
was purified by flash chromatography, eluting 1% to 5% methanol in
dichloromethane to give the product as an orange solid (0.503 g, 64%). Some of the
product (150 mg, 0.326 mmol) was purified by reverse phase HPLC (gradient 10-45%
CH;CN in H,O containing 0.1% trifluoroacetic acid) to give COMPOUND 36 (108
mg, 30% yield) as its TFA salt. This material was lyophilized from CH3CN/H,0 to
produce a yellow solid. HPLC Purity: >97% (215nm); >94% (254nm); >99%
(280nm); "H NMR (400 MHz, CD;0D) & 1.11 (br t, J = 7.03 Hz, 3H), 1.22 (br t, J =
7.03 Hz, 3H), 2.41-2.59 (m, 2H), 2.63-2.88 (i, 2H), 3.24-3.33 (m, 4H), 3.33-3.48 (m,
2H), 3.48-3.57 (m, 2H), 4.71 (s, 2H), 6.72-6.79 (m, 1H), 6.83 (dd, J = 8.01, 0.78 Hz,
1H), 6.91-7.01 (m, 1H), 7.10 (td, ] = 7.62, 1.37 Hz, 1H), 7.32-7.35 (m, 4H), 8.08 (s,
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chloride (32 L, 0.448 nmml) and triethylamne (110 L
0.726 mmol ) in dichloronmethane (10 nL) was stirred

w@®Indght at roomtenperature. The sol ution 1PCTHGS2004/002074

diluted with CH2C12, and washed wi th saturated aqueous
NaHCO3 (I x). The organic phase was collected and the
aqueous phase was extracted with CH2C1l2 (2x). The
conbi ned organi ¢ phases wag dri ed over Na2SO4,
filtered, and concentrat ed: ?The residue was purified
by reverse phase HPLC (gradi ent 10- 45%)CHGCN in H20
containing 0.1%trifluoroacetic acid gi ve COVP

OUND
1H3;79.286, hg). F@m@iypeﬂdw&wﬂé Nt L.6TF@e 41?402#% LCRCOH x
t yophi-i from CH3CN H20 t d
1, S B PP oo 2040 (obanm ©
CD3OD) S 1.11 (br t, J
-4 43H), 1.92 (s,
“’%, 3.21- 3. Eo,z
. 7.11-7.23
1H), 9.12 (d, J =

>99%(280nrr) 1H NVR (400 MHz

728739(m6|—|) 6 (s,

1.760Hz, 1H). Found: 20 C, 54. 55; H, 5.48; N, 7.91.
_LR9HE 6 CF3C2H x 1.3 H20 has C, 54.59; H
5.3 ; «|2004/101522 PCT/ GB2004/ 002074 90
. et hyl 2-1 f
4- [(dlethylﬁ o)c%rbonyllphenyl} [1-(1, 3-thiazol -
4-yl met hyl n-4-ylidenel nethyl}
phenyl car JI1~~ 1 HNo NN S A mxture of

zi nc powderN(15 ng, 0.22 mmol) and net hyl

chl or of qu. e (17 5L, 0.22 nmol) in toluene (10 nl)
was stidr d for 10 min at roomtenperature. A

sol uti os COMPOUND 35 (103 ng, 0.22 mmol) in tol uene

(S T R8BS0 S 2P o
cHitirddi®H1., 0.448 mmol) and triethylamine (110 uL, 0.726 mmol) in
dichloromethane (10 mL) was stirred overnight at room temperature. The solution
was diluted with CH,Cl,, and washed with saturated aqueous NaHCOs3 (1x). The
organic phase was collected and the aqueous phase was extracted with CH,Cl, (2x).
The combined organic phases was dried over Na,SO, filtered, and concentrated. The
residue was purified by reverse phase HPLC (gradient 10-45% CH3CN in H,O
containing 0.1% trifluoroacetic acid) to give COMPOUND 37 (80 mg, 58% yield) as
its TFA salt. This material was lyophilized from CH;CN/H,O to produce a yellow
solid. Purity: >97% (215nm); >94% (254nm); >99% (280nm); 'H NMR (400 MHz,
CD;0D) & 1.11 (br t, J = 6.64 Hz, 3H), 1.23 (br t, J = 6.64 Hz, 3H), 1.92 (s, 3H), 2.36-
2.61 (m, 2H), 2.63-2.74 (m, 2H), 3.21-3.32 (m, 6H), 3.48-3.57 (m, 2H), 4.55 (s, 2H),
7.11-7.23 (m, 2H), 7.28-7.39 (m, 6H), 7.86 (s, 1H), 9.12 (d, J = 1.76 Hz, 1H). Found:
C, 54.55; H, 5.48; N, 7.91. CpH3sN40,S x 1.6 CF3CO,H x 1.3 H,0 has C, 54.59; H,
5.43; N, 7.91%.



with CH2C12, and washed wi th saturated aqueous NaHCO3

(I x). The organic phase was collected and the aqueous
Webmgaorses extracted with CH2C12 (2x). The conkCTIe82M8/002074
organi ¢ phases was dried over Na2SO4, filtered, and
concentrated in vacuo. The residue was purified by
reverse phase HPLC (gradient 10-45% CH3CN in H20
cont ai ni ng O.l@btrifluoroag tic acid) to give COVWOUND
38 (26 ng, 18%yield) as 65 TFA salt. This materi al
was | yophilized from CH3CN H20O to produce a yel |l ow
sol i d. Purlty >8796 ) >8196(254nn)

' g4 4 -1@;%:&3@ 3H), 2.3 8-2.60
' 3 ZH) 3. 0 (m 6H),

3. 5003 56(m 2H) 3.60(3, 3H), 4.56 (s, 2H).

711723(m 2H) 7.29-7.39 (m 6H), 7.86 (s, 1H),

) ¢ : Hz, 1H). Found: C, 54.55; H, 5.48;
N, J7. o, g29oHR¢ Jops x 1.6 CF3002H x 1.3 H2O has C
.143 N 7.91% 20 WO 2004/ 101522
PCT/ GB2004.8Q 091 COMPOUND 39:
am no) phenyl | [1-(1,3-thiazol -5-
R-4-ylidenel

yl | rrethyl)'N

nethyl}} di et hyl benzam de 0 HGJiLrO N\\ N To a
sol uti COVMPOUND 31 (0.289 g, 0.713 mml) and
t hi azol 5 carboxal dehyde (0.129 g, 1.14 mol) in

1, 2- dlchoroethane (20 m.) was added NaBH(OAc)3 (0.257
g, 1A Rixtorendf)inc PowderdAs migof. Za/agncslb pnd pethphebiaspigrpate (17

tur t
B ohite P gn e pddet (hER ARt falEREE A
soﬂﬁiéﬁ%‘f'@d}h?@m @¥3 hached mnmdsm inGhREA(5(12)) wasTddeed to the
onbi ned organi c phases. was dried over Na2SO4,

repqtion e rithe CeATOM BARHLEEF Y gy 8 TORpdemperatite, diluted
with CHZCIZ; and washed with saturated aqueous NaHCO; (1x). The organic phase

was collected and the aqueous phase was extracted with CH2Cl, (2x). The combined
organic phases was dried over Na;SOs, filtered, and concentrated in vacuo. The
residue was purified by reverse phase HPLC (gradient 10-45% CH3;CN in H,O
containing 0.1% trifluoroacetic acid) to give COMPOUND 38 (26 mg, 18% yield) as
its TFA salt. This material was lyophilized from CH3CN/H,O to produce a yellow
solid. Purity: >87% (215nm); >81% (254nm); >86% (280nm); 'H NMR (400 MHz,
CD;0D) §1.11 (brt, J = 6.64 Hz, 3H), 1.23 (br t, ] = 6.64 Hz, 3H), 2.38-2.60 (m,
2H), 2.63-2.73 (m, 2H), 3.21-3.30 (m, 6H), 3.50-3.56 (m, 2H), 3.60 (s, 3H), 4.56 (s,
2H), 7.11-7.23 (m, 2H), 7.29-7.39 (m, 6H), 7.86 (s, 1H), 9.11 (d, J = 1.76 Hz, 1H).
Found: C,54.55;H,5.48; N, 7.91. CaH3sN40,S x 1.6 CF3CO,H x 1.3 H2O has C,
54.59; H, 5.43; N, 7.91%.
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10 residue was purified by reverse phase HPLC
(gradient 10-45% CH3CN in H20 containing 0.1%

W@ piothiesepaceti ¢ acid) to give COVPOUND 39 (18FCTGB2eb3462074

yield) as its TFA salt. This material was |yophilized
from CH3CN H20 to produce a white solid. Purity
(HPLO): > 99% 1H NMR (400 I\/Hz CD3CD) S 1.11 (br t, J
= 7.03 Hz, 3H), 1.23 (br 51 = 6.64 Hz, 3H), 1.92
(s, 3H), 250273(m 4H) ; 322332(m 5H), 15
3.45-3.58 (m 3H), 4.74 (s, 2H), 7.13-7.19 (in, 2H),

7.20-7.28 (m 1H), 7.31 (d, J = 8.40 Hz, 2H),
COMPOUNDDY: d-{12 cetﬂam -(133-ghiazel-$g9_ 9 21 (m

Imeth ‘ul fevlia 1;l)’e Pr-dizt en%a!%gie CzlgHSﬁIM@S X

7. 60% V\D 2004/ 101522 PCT/ GB2004/ 002074 92 COMPOUND

~2-f 14-f(di et hyl ami no) carbonyl | phenyl }
#-5-yl nmet hyl ) pi peri di n-4-ylidenel

. bamate 0 /-NHN O N XS N Using

t e sane metpod as for COMPOUND 39 and usi ng COVPOUND

32 5 (0.1729 nmol ) and

t hi azol e- 5- canboxal dehyde (74 ng, 0.65 minol) afforded
COMPOUND 4N 0.239 ng, 93%yield) as its TFA salt.

Thi s rmt was |yophilized from CH3CN H2O to

pr oduc ff white solid. Purity (HPLC) > 99% 'H
NVR (40 ,CD3(D)6111(brt J 625Hz 3H)

1.23 (br t, J = 7.03 He, 0»3—%
2. 63FcBa gut{dnmf GONPOYNED3 B(0389(s; A, > 1%H5m0123&n416h132@?5( m

it a3, W b D 0,
NéBIBI(de))g ((BQSI?Sg 9.223nroh). Tlh@ reacFiiymn’dzs sirredsovepghtiat r@npg:
teglgerggue gld \ga 8d W 4%4111(5)33;‘[1%@ aqueous ﬁ%'é >fl}3) %h'é%%aﬂﬁ%h%e
was collected and the aqueous phase was extracted with CH,Cl, (2x). The combined
organic phases was dried over Na;SOy, filtered, and concentrated in vacuo. The
residue was purified by reverse phase HPLC (gradient 10-45% CH3CN in H>0
containing 0.1% trifluoroacetic acid) to give COMPOUND 39 (187 mg, 43% yield) as
its TFA salt. This material was lyophilized from CH3CN/H;0 to produce a white
solid. Purity (HPLC): > 99%; 'H NMR (400 MHz, CD;0D) & 1.11 (br t, J=7.03 Hz,
3H), 1.23 (br t, J = 6.64 Hz, 3H), 1.92 (s, 3H), 2.50-2.73 (m, 4H), 3.22-3.32 (m, 5H),
3.45-3.58 (m, 3H), 4.74 (s, 2H), 7.13-7.19 (m, 2H), 7.20-7.28 (m, 1H), 7.31 (d, T =
8.40 Hz, 2H), 7.32-7.38 (m, 3H), 8.09-8.11 (m, 1H), 9.19-9.21 (m, 1H). Found: C,
53.46; H, 5.22; N, 7.30. CaoH3sN;0,S x 1.9 CF3COH x 1.0 H>0 has C, 53.43; H,
5.18; N, 7.60%.
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COMPOUND 41.:
4-f (2-am nophenyl ) (1- butyl pi peri di n-4-ylidene)nethyll -

wOoRMN4ABI5elE et hyl benzamide O /~N\ NH2 N Y VECT/GB2004/002074

2004/ 101522 PCT/ GB2004/ 002074 93 To a mi xture of
| NTERVEDI ATE 11 (1.80 g, 4.44 mol) and 2-
am nophenyl boronic acid (792 ng, 5.78 mmol) in tol uene
(60 nL) and et hanol (13 was added 2.0 M Na2CO3
(10 nL). Palladiumtetrakistriphenyl phosphine (514
ng, 0.445 mvol) was added and the resulting m xture
was heated overnight at 90 C5 using a pressure
CQMPOUNDHOs methyk3-Hid-lidiethylasine)sarhony Hphenylil 1,(1,3-thia
) I esd. dye 1. diol i | atde. The aqueous
3 ‘?ﬁ‘%&‘{eﬁ’%&‘%{??){?ﬁ%‘?\e@g&“ T n‘H t?ﬁé&%n}}%ﬂ The conbined
orgagi ¢ phases was dried over MgSH4, filtered, and
concgntrated in_vacuo. The crude product was purified
Y'NSi T gel um chr omat ogr aphy, eluting with a
[ Bt OAc/ CH2C12 to 100% Et OAc to give
pale 10 yellow oil (1769 ngy, 95%
yi el d). 6 @ ng) was re-purified by reverse
phase HPLUC (gradient 10-70% CH3CN i n H2O cont ai ni ng
0.1%triflog oacétic aci d) to give COVPOUND 41 (130

ng) as ij‘)FA salt. This material was |yophilized
I 6]

from produce a colorless solid. Purity (HPLC):
> 99% NVR (400MHz, CDC13) 6 0.98 (t, J = 7.03 Hz,
3H), 1.04-1.16 (m 3H), 1.17-1.30 (m 3H), 1.33-1.51

(m g the Sande Biethod 89tof OMPHUND), Ioarl uping GRMPEHUND 32

L oA A 9 By
COMPR D 40.(623¢ mg, 9% yielFas it TFL, salb.8THI8 makriabwdd; N,
1&@?&@@%@%%@%2@%@%5 a8 sStid. Bk rpt.c? > 8%,
IHNMR BT VIGR RgmOD) Lt  Pebk k. di=n6. 45 MY LB RbaeT +di0s-He,
3H), 2.51-2.62 (m, 2H), 2.63-3.08 (m, 2H), 3.20-3.35 (m, 5H), 3.46-3.57 (m, 3H),
3.60 (s, 3H), 4.73 (s, 2H), 7.18-7.27 (m, 4H), 7.27-7.36 (m, 3H), 7.38-7.49 (m, 1H),
8.07-8.14 (m, 1H), 9.18-9.23 (m, 1H). Found: C,52.95; H, 5.28; N, 7.48.
CasHaiN405S x 1.7 CE3CO-H x 1.3 H;0 has C, 52.88; H, 5.25; N, 7.61%.

COMPOUND 41: 4-[(2-aminophenyl)(1-butylpiperidin-4-ylidene)methyl]-N,N-

diethvl benzamide

BASVS

| NH,

s
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ylidenel nethyl}-WMN-d iethyl benzamide O J 1 / \ NH2
N N/ WD 2004/101522 PCT/ GB2004/ 002074 94 Using the

w@ arme/1msehod as for COMPOUND 41 and usi ng | NTBERMZOB20DE002074

12 (1.31 g, 2.95 mmol), 2-am nophenyl boronic acid (526
ng, 3.84 mmol), palladium tetrakistriphenyl phosphine
(341 ng, 0.295 mmol), toluene (30 nlL), ethanol (6 nl)
and 2.0 M Na2C33 (5 nL) afé rded COVPOUND 42. The
crude product was 5 purifi % by silica gel colum

chr omat ogr aphy, eluting wwth EtOAc to give COVOUND
42 as a pale yellow soli 32

d % _
Sol 7 aabBms) oheld TEHMBOLATE d b1 Serker b+ pivmsD) apt
an‘{(ngop? ? @&OJIQ éﬁ %%NSIT% rF%Q)QQ%I@&:ﬂ%‘ (80 nQL)la{Qd ethanol (13

or oacetl c ac ng
mlaswast &1dFFEA 0 INa COhi §) migat el?a«llaqhumetstra%@whmylpb@sphmr{ﬁ14

R SRS B3 8yA  lpd (Ff  tPe

usgqg%gprgss@% veS8le. 2He re&stﬁxﬁv?asQﬂen c(diibenﬁ*abed i1 vdcaro3n6 3he( mepidue
(s, 2H), 6.88-7.00 (m 2

wap, di tqqzw1th brpe. 7 he aqueopis pé'npﬁe Wi extﬁft}_%g W?'thllgté‘gr‘f m The

coé@?ré& (oggﬁni]%p'hgge s Uhs 'dﬁed %’GQD MgS@Z ﬁ(lt%re)c(izgﬁdélcogg%%g IX mgcuf

ThHd2@udeasro@ict wWa5 p@dﬁecHoy ah%gel Mo lummsGigsmEogERBEGktng 3vith a
B
yellow oil (1769 mg, 95% yield). The oil (200 mg) was re-purified by reverse phase
HPLC (gradient 10-70% CH3CN in H,O containing 0.1% trifluoroacetic acid) to give
COMPOUND 41 (130 mg) as its TFA salt. This material was lyophilized from H,O
to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400MHz, CDCI3) 8
0.98 (t, J = 7.03 Hz, 3H), 1.04-1.16 (m, 3H), 1.17-1.30 (m, 3H), 1.33-1.51 (m, 2H),
1.61-1.82 (m, 2H), 2.29-2.72 (m, 2H), 2.83-3.07 (m, 2H), 3.07-3.22 (m, 3H), 3.23-
3.39 (m, 3H), 3.42-3.71 (m, 4H), 6.79-7.05 (m, 2H), 7.08-7.27 (m, 2H), 7.33 (s, 4H).
Found: C, 58.08; H, 6.05; N, 6.63. C27H37N30 x 1.90 C;HO,F3 has C, 58.14; H, 6.16;
N, 6.60%

COMPOUND 42: 4-{(2-aminophenyl)[1-(pyridin-4-ylmethyl)piperidin-4-
vlidenelmethyl}-N,N-diethylbenzamide
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N N 20 Using the same nmethod as for COVPOUND 41 and
usi ng | NTERMEDI ATE 13 (2.05 g, 4.64 mol),

wQ2@aiteisphenyl boronic acid (826 ng, 6.03 muvl ) PCT/GB2004/002074

pal | adi um tetrakistriphenyl phosphine (536 ng, 0.464
mmol ), toluene (60 nL), ethanol (12 nL) and 2.0 M
Na2C03 (10 nL) afforded COMPOUND 43. The crude product
was purified by silica geb col utm chr omat ogr aphy,
eluting with EtQAc to glve 2004/ 101522

PCT/ GB2004/ 002074 95 COVPOUND 43 as a pal e yel |l ow

solid (1.79 85% Id). Thi lid
re- :Eabrﬁ(gfth@aargg/m@oéﬁlg gﬂﬁ%%@ﬂl Pilg-4 @g&%ﬁé’p@@@@gmm
12 %—%F@V %8&? %H%legoén%’acwqﬁ& H‘%}@@@ %ﬂl&),aﬁdlﬁ}hum

as 1ts TFA is material was

tetfe&mnlﬁphenzlphbsphmm(mmg,d) P5onowd), dobeno(30ank). s8iapel, (6 mL)

oV Y AYELE 15 30 DURORDE R et v

puﬁﬁ}d Qy 1&5hca3 266 column bAtdmater@iyd . Satings widH)EOB.cO® (glye

2
CQMPOﬁH‘ﬂ 4g|2as afgge yeémﬁ goﬁy&j §193]2( oA 9%4@9/16:“3 “é‘“f%d& (Z(}'O2 mgf was
re-éwu? ihed §y Pezleng pha]sHHPL& (&fad{eslt 10-80% (ﬁ{g@N HZHZOld’@ntalﬁng 9.1%

Found

ilodroncetic s anugv CONPOONEDH3 U567 Mmebes  HaolTe sab, gHhs

N er’llla? 3 st A RS & ol o .\S/Ohdg et dimeal
99%| BENMR (m.)ohmz} CRQY) & B9GY 136 dmz &H),e302. |(m1 2H), 207291

g AR FEAAR S 25T TR 018 APty 350,

11, awgpﬁﬂaﬂyimpmmmoa@m JUH)176%5 (@, ] £2.93 Haull), 8.77 (s, 2H).
a | adi
Faund: C, 55.54; H, 5.05; N, 7.81. CysH3N4O x 2.4 C;HO,F; x 0.1 HoO has C,

55.61; H, 5.05; N, 7.67%

COMPOUND 43: 4-{(2-aminophenv])[1-(pyridin-3-ylmethyl)piperidin-4-

vlidenelmethyl}-N,N-diethylbenzamide

o]

gl

NH,

=

—
N

Using the same method as for COMPOUND 41 and using INTERMEDIATE
13 (2.05 g, 4.64 mmol), 2-aminophenylboronic acid (826 mg, 6.03 mmol), palladium
tetrakistriphenylphosphine (536 mg, 0.464 mmol), toluene (60 mL), ethanol (12 mL)
and 2.0 M Na,CO; (10 mL) afforded COMPOUND 43. The crude product was
purified by silica gel column chromatography, eluting with EtOAc to give
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t et raki stri phenyl phosphine (1.07 g, 0.927 mmol),
toluene (120 nL), ethanol (24 nL) and 2.0 M Na2CQO3

W@ 24522 The crude product was purified by flBGSHGB2004/002074

colum chromat ography, eluting with EtQAc to give
COMPOUND 44 as a dark yellow solid 20 (3.10 g, 74%
yield). This solid (500 ng) was re-purified by reverse
phase HPLC (gradient 10-7Q% CH3CN in H2O contai ni ng
0.1%trifluoroacetic acid)”to give COVWOUND 44 (487
ng) as its TFA salt. This material was |yophilized

fromH2O to prod I I lid. P
COMBGUNTI H8 RV AER0BIRY SIS, Yoo Tragrolipad i) as

AR R T A ey

tr1ﬂuoroa’bld)1c a61d7®(—) @&ie1COMPOUAND 43 egits {TFA) salt.6 1 ppteriglyvas

ly%lbct)hze; ﬁg)in gln()g.}o ?Qr%duﬁe‘_ﬁ §01%r7q§§ §%l(d;n f%)’% (1—[%4)%)9 > 093/ﬁ dlﬁ IE:MR
4%%?1%% gﬂc@ 53)696 N33 $m6€H), ml-—lssmﬁ A 2852172 H), 0.18-
3.66 (’p]_,jﬂ(ﬁ,d&%%rﬂéﬁ-l(ﬁ gﬂg*{égg,(q Ir N2k ?2{?) 7 PO 8, 1),
7. zlrft PyL *7‘%&] éMb meidy 59 Gh L) ¢617l(c{’d J)EI’I ﬂlerselh Hz, 1), 8.15 (d

eth | benzam

J —4;(8 OJan,gIIﬁhé @aﬁﬁeJﬁeih@jHasZHbr FQZ@W’@N@ 941Ha|§d“u§ r:(g91
Eptzf%q N5y %H&W%’%@haslc%% el % 13: N, 7.78%

phény ronic aci'd’(310.6 ng, 1.735
nnDI) palIadlun1tetrak|str|phenylphosphlne (154. 3 ny,
_ I :

Co 133 &g)l.

Using the same method as for COMPOUND 41 and using INTERMEDIATE
14 (4.08 g, 9.27 mmol), 2-aminophenylboronic acid (1.65 g, 12.0 mmol), palladium
tetrakistriphenylphosphine (1.07 g, 0.927 mmol), toluene (120 mL), ethanol (24 mL)
and 2.0 M Na,COs; (20 mL). The crude product was purified by flash column
chromatography, eluting with EtOAc to give COMPOUND 44 as a dark yellow solid
(3.10 g, 74% yield). This solid (500 mg) was re-purified by reverse phase HPLC
(gradient 10-70% CH3;CN in H;O containing 0.1% trifluoroacetic acid) to give
COMPOUND 44 (487 mg) as its TFA salt. This material was lyophilized from H,O
to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400MHz, CDCls) &
0.97-1.39 (m, 6H), 2.40-2.65 (m, 2H), 2.69-2.91 (m, 2H), 3.16-3.64 (m, 10H), 4.38-



10

15

20

crude product was purified by flash colum
chromat ography, eluting wwth Et OAc to 15 gi ve COMPOUND

wdaoagom2pal e yellow oil (630 ng, 95%vyi el d). A¢N/6BRO0K/002074

was re- purified by reverse phase HPLC (gradi ent

10- 60% CH3CN in H2O containing 0.1% trifluoroacetic
acid) to give COMPOUND 45 (443 ng) as its TFA salt.
This material was |yophiljzed fromH2O to produce a
colorless solid. Purity (I—ﬁ > 99% 1H NWR
(400MHz, CDC13) 5 0.90-1.37 (m 6H), 1.91 (s, 3H)

2.38-2.97 0920371
45ﬂ(‘m72@a,,6](g—é 9% (501121:{2 6.9%4t, 1 7.69% 2,4%%%06;}%495 (s 2?%8—

7. @;?%@OZ%% 754 (%#Dz{ta)V\?sﬁacet éflgilﬁn%ﬁ 556 BEE. W?QOM)OOQ&%& C,

SISt Py 656 s 8631 GuakII pi S CHUIDE 09 HAGLSIC S8.56; H, 5.52
N, [}-N, P, T-di et hyl benzamide O HN,,r O N & ", N
Png the sane method as for COVPOUND 41 and using
II\ITERI\/EDI ATE 13 (590 ng, 1.33 mol),

DM e. Se e 3 yill v.;_'.!, ', i
ylfde %?ﬁe@?}{ N;N-H@t@ﬁ@nzﬁgﬂde m—) et hanol (5 m—) and 2. 0
orded COVPOUND 46. The crude
product was purified by reverse phase HPLC (gradi ent
10- o40% CH3CN in H20 10 containing 0.1%trifl uoroacetic

acijd) to give COVPOUND 46 (650 ng, 80%yield) as its

“TRA @ .|s materi al was |yophilized fromH2O to
leod a0l orl ess solid. Purity (HPLO: > 96% 'H
NVR (400NHK 13) 6 1.02 (t, J = 6.44 Hz, 3H), 1.14
3H), 1.83 (s, 3H), 3.10-3.28 (m
5352(|n 2H), 4.37 (s, 2H), 7.07 (d, J =
%H) 776%8 7.34 (m 10H), 7.47-7.66 (m 1H),

Using the same method as for COMPOUND 41 and using INTERMEDIATE
12 (590 mg, 1.33 mmol), 2-(acetylaminophenyl)boronic acid (310.6 mg, 1.735
mmol), palladium tetrakistriphenylphosphine (154.3 mg, 0.133 mmol), toluene (20
mL), ethanol (5 mL) and 2.0 M Na,CO; (3.5 mL) afforded COMPOUND 45. The
crude product was purified by flash column chromatography, eluting with EtOAc to
give COMPOUND 45 as a pale yellow oil (630 mg, 95% yield). This oil was re-
purified by reverse phase HPLC (gradient 10-60% CH3;CN in H,O containing 0.1%
trifluoroacetic acid) to give COMPOUND 45 (443 mg) as its TFA salt. This material
was lyophilized from H,O to produce a colorless solid. Purity (HPLC): > 99%; 'H
NMR (400MHz, CDCl3) § 0.90-1.37 (m, 6H), 1.91 (s, 3H), 2.38-2.97 (m, 4H), 3.09-
3.71 (m, 8H), 4.45 (s, 2H), 7.17 (d, ] = 8.01 Hz, 2H), 7.23-7.48 (m, 7H), 7.71 (s, 2H),
8.73 (s, 2H).



10

15

20

15 Hz, 1H). Found: C, 49.11; H 4.53; N, 6.54.
C31H36NAO2 x 3.5 CHO2F3 x 1.8 H20 has C, 49.17; H,

We2®8/101822 6. 04% COVPOUND 47: 4- PCT/GB2004/002074

f[ 2- (acetyl am no) phenyl ] (1- butyl pi peri di n-4-
ylidene)nmethyl | -N, N-di et hyl benzam de 20 WO

2004/ 101522 PCT/ GB2004/ 002074 98 O H\Ny N To a

'sol ution of COVPOUND 41 (5 ng, 1.19 nmol) and
triethylamne (180 ng, 1.78 ml) in dichl oronethane
(1 nm) was added acetyl chloride (110 L, 1.54 mmol)
at 0C. The qlxture was, stlrred overn|g§t at

mﬁkﬁd and the aqueous phase was
-act e ; X). The conbi ned organic
phases was dried over MSOH, filtered, and
concentrated. The residue was purified by reverse

~ O §roacetic aC|d) to give COVPOUND 47 (267
uﬁ We ytebd) as its TFA salt. This material was
Iyophiliv=9 O from H2O to produce a colorless solid.
Purity Eﬁ’ > 99% 1H NWR (400MHz, CDC13) 8
0.94-1 3H), 1.05-1.15 (m 3H), 1.17-1.28 (m

3H), A.35-1.50 (m 2H), 1.66-1.80 (m 2H), 1.92 (d, J
= 15(04 Hz, 3H), 2.31-2.78 (m 2H), 2.82-3.20 (m
3H), §.21-3.35 (m 5H), 3.44-3.75 (m 4H), 7.09-7.22

(' n,y the ZarKJ méthda ak Tor @UMPOIHODmd ana usﬁ@ ISI:I[‘ERMEDIATE
50; . C29H39N3C2 x 1.5 ﬁ G ¢ 60, 75:
13H(5%> %, 1135 munolb %4%“3’@%1‘0#’@]1?9@’14@”“10 i 3106 mg, 1.735

ofgfL 855 BRI (e hraistam
mPRGHabOlGARL PG CEPNONASERN(3S mbY afforded COMPOUND 46. The
crude product was purified by reverse phase HPLC (gradient 10-40% CH3CN in H20
containing 0.1% trifluoroacetic acid) to give COMPOUND 46 (650 mg, 80% yield) as
its TFA salt. This material was lyophilized from H,O to produce a colorless solid.
Purity (HPLC): > 96%,; 'H NMR (400MHz, CDCl3) 8 1.02 (t, J = 6.44 Hz, 3H), 1.14
(t, ] = 6.35 Hz, 3H), 1.83 (s, 3H), 3.10-3.28 (m, 10H), 3.35-3.52 (m, 2H), 4.37 (s, 2H),
7.07 (d, J = 7.42 Hz, 1H), 7.18-7.34 (m, 10H), 7.47-7.66 (m, 1H), 7.97 (d, J=17.62
Hz, 1H). Found: C, 49.11; H, 4.53; N, 6.54. C31H36N4O2 x 3.5 C;HO,F3 x 1.8 H,O
has C, 49.17; H, 4.68; N, 6.04%

COMPOUND 47: 4-[[2-(acetylamino)phenyl}( 1-butylpiperidin-4-
vlidene)methyl]-N.N-diethylbenzamide
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O ) Ir \lI CJHNY O N1 & Using the sanme nethod as
for COVPOUND 47 and usi ng COWOUND 44 (502 ng, 1.10

woraijigisacet yl chloride (95 ng, 1.21 mmol) andPCT/GB2004/002074

triethylamne (122.4 ng, 1.21 mmol) afforded COVPOUND
48 (111 ng, 20%yield) as its TFA salt. 5 This
material was |yophilized fromH2O to produce a
colorless solid. Purity (HR,O: > 96% 1H NWMR
(400MHz, CDC13) 6 0.98-1.36°(m 6H), 1.94 (s, 3H,
2.50-2.98 (m 4H), 3.14-3.68 (m 8H), 4.40-4.62 (m
2H) o 7.17 (d, J = 7.81 Hz, 2H), 7.24-7.40 (m 7H),
: 2H), 7.90 (t. J =7.71 Hz, 1H), 8.69 (d,
1H). Found: C, 60.91; H, 5.54; N, 8.46.
1.5 C2HO2F3 x 0.1 H20 has C, 61.00; H,
. 68; 37% COVPOUND 49: net hyl
12-((1- i peridin-4-ylidene) {4
1( di etdZEJ"am' no) car bonyl ] phenyl } met hyl ) phenyl ]

ma

carbamage 0 J I / V' 1 HNO ON15 Y A mxture of
zi nc t (17.4 nmg, 0.267 innol) and net hyl
chl orof ormat e 0.534 mmol) in toluene (2 L)

s K rsoligion of COMBOERE 4 4o m@npbl dmumel) and triethylamine
(A 8 G PRTHAR V2 Y. 0 R PR
1.64 inmmeldl a0 0¥E.niTHh tmiaturd30as stirddibednight it 1ObRAGeRpe@re. The
so%%%%lv%gsl\%gs eclf %{h(ﬁg%goﬁlhg%%ga%i phase was collected and the aqueous
phase was extracted with CH,Cl, (2x). The combined organic phases was dried over
MgSO0,, filtered, and concentrated. The residue was purified by reverse phase HPLC
(gradient 10-70% CH3CN in H,O containing 0.1% trifluoroacetic acid) to give
COMPOUND 47 (267 mg, 49% yield) as its TFA salt. This material was lyophilized
from HyO to produce a colorless solid. Purity (HPLC): > 99%; 'H NMR (400MHz,
CDCL3) & 0.94-1.04 (m, 3H), 1.05-1.15 (m, 3H), 1.17-1.28 (m, 3H), 1.35-1.50 (m,
2H), 1.66-1.80 (m, 2H), 1.92 (d, J = 15.04 Hz, 3H), 2.31-2.78 (m, 2H), 2.82-3.20 (m,
3H), 3.21-3.35 (m, 5H), 3.44-3.75 (m, 4H), 7.09-7.22 (m, 2H), 7.27-7.39 (m, 6H).
Found: C, 60.51; H, 6.50; N, 6.43. C29H3N30; x 1.5 C;HO,F; has C, 60.75; H, 6.45;
N, 6.64%.

COMPOUND 48: 4-{[2-(acetylamino)phenyl][1-(pvridin-2-vimethvD)piperidin-4-
vlidene]methy}-N,N-diethylbenzamide




10

15

100 filtered and then washed with I N NaHCO3 (I x). The
organi ¢ phase was collected and the aqueous phase was

wesxaonaetserd with CH2CL2 (I x). The conbi ned or gaPCT/GB2004/002074

phases were dried over MgSH4, filtered, and
concentrated in vacuo. The crude product was purified
by preparative thin |ayer chromatography with 1:1

Et OAc: Hexanes affording 5 @ colorless oil. This oil

was re-purified by reverse phase HPLC (gradient 10-60%
CH3CN in H20 containing 0.1%trifluoroacetic acid) to
giye COVPOUND 49 (26.3 ng, 17%yield) as its TFA

Pt paterial was |yophilized fromH2O to
produce ¢olorless solid. Purity (HPLC): > 99% 1H
7, CDC13) b 0.93-1.03 (in, 3H), 1.04-1.15
(m SHYTN¥7-1.26 (m 3H), 1.35-1.49 (m 2H),

1.63-1.8¢ (M 2H), 10 2.34-2.70 (m 2H), 2.79-3.19 (m

20-3.33 (m 5H), 3.43-3.74 (in, 7H), 7.17- 7.26

(m , 7.26-7.36 (m 4H), 7.46 (dd, J = 33.4, 7.81
' Found: C, 52.36; H, 5 77. N, 5.77.

C29tRANAAB st mEiHod Ia%scommamd WRingBCEMPOUND 44
5.35% COVPOUND 50: neth

(SQ’szg{ 119 oamed), wptahpmat)l@a@é ang | - pheal) and f(rﬁgiwiamlﬁﬂ W23

o P P50 N8 TP R et o

ThZAMROINIEY a4 Yy cphilizad fag IROMRQ@UMINCE 2 colotless spdjd. @.ue@ (HPLC)

> GRoboy TR OipBh PERLTH B4 40180 P B0 ook A

4HSQVROIR (R0 SHY,he4 4, 621 @mPIIQ}jUFU m@s =p1u81 Hzgglﬂpw F4-B&H (m,
col urm chr omat ogr a elutin -1 Et OAc/ hept.ane

TH o 14056 CocRBRS 60 33 T 12869 (il d) £ FhEs 11 Foind:

0 K y
C. SIS, ESPLAEARA ) SIRLER BRI G110
5.68; Nt 8.36Yo0acetic acid) to give COWPOUND 50 as its TFA

salt. This material was |lyophilized fromH2O to

COMPOUND 49: methyl [2-((1-butylpiperidin-4-vlidene)

{4[(diethylamino)carbonvllphenyl!methyl)phenvllcarbamate

A mixture of zinc dust (17.4 mg, 0.267 mmol) and methy] chloroformate (41
pL, 0.534 mmol) in toluene (2 mL) was stirred for 1 hour at room temperature. A
solution of COMPOUND 41 (112 mg, 0.267 mmol) in CH,Cl, was added to the

reaction dropwise. The reaction was stirred overnight at 80°C, diluted with CH,Cl,,
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WO 2004/ 101522 PCT/ GB2004/ 002074 101 produce a
colorless solid. Purity (HPLO: > 99% 'H NWVR (400MHz,

WEDO13)15%2 1. 09 (t, J = 6.35 Hz, 3H), 1.16-1.36CT/GB2u)4/002074

5.76 Hz, 3H), 2.46-2.60 (m 2H), 2.62-2.87 (m 2H),

3.15-3.56 (m 8H), 3.59 (s, 3H), 4.36-4.54 (m 2H),

7.14-7.36 (m 7H), 7.44 (d, J = 7.81 Hz, 1H), 7.72

(d, J = 4.49 Hz, 2H), 8. 591@92 (m 2H). Found: C,

54.48; H, 5 4.85; N, 7.95. 'C31H36N403 x 2.2 C2HRF3 x

glso HZE Ihas, C, 54.66; H, 5.16; N, 7.20% COVPOUND
net

Filgezed nd Hhepawashed ighil NGY&HF Buidy). | Bleeiganis Phasgys eqllgeisd and
| I
o AR el Yieng ey s deabnento
wé® daind ourslMgSQmﬁﬂéldMDachon(:@m@teﬁgn vacupo Theoryde pradusy lwas
f 20
D255 R 0T PP SR AR N SR8 sty
a Qéldﬂ%s nm? d?_lglﬁ é)‘ga/@aslﬁ:-mmiﬁeﬂ ibgdtetarser phese $TPLEh GesedieiP10-60%
radi en 9 0
CHRN 17 6P 458 1 Mo GERPBLALS SOME D 424063
m?a 79 S/r’éﬁﬁ aé ity UFASRRC YhRInsherial Wak Bophiliesd ﬁbm\loES) to produce a
lized from H2O to produce a col orI ess_sol

cd?erﬂass §ol(dHFH_utfl“;y (HBL®)7%599%43 NMM&K& €BEk2Y %93 -1.03 (m,
31%;1)91504%1 gg(éngg?ﬂ) 17- gﬁ)é%é 32@ %@% 12 @, 22 41 B () 2HD),

234D, 707(ml DHj, 369(3['[1]9 @) 3H)20.20-3438 (mi, SH), 3 43813 48 (mlst)_L 7.17-

758 385 726036 B 49 g ad d L 0 B e HE Pl 5296
I-155 377 N%777c293139mii3§w€§ﬁomaa@c%@m 5i83sN, £35%6. 76;
102 N, 56% WD 2004/ 101522 PCT/ GB2004/ 002074

COMPOUND 50: methyl (2-{ {4-[(diethylamino)carbonyl]phenyl}[1-(pyridin-4-

vimethyl)piperidin-4-vlidene]methyl}phenyl)carbamate

Using the same method as for COMPOUND 49 and using COMPOUND 42
(400 mg, 0.88 mmol), methyl chloroformate (166 mg, 1.76 mmol), and zinc dust
(57.5 mg, 0.88 mmol) at 50°C afforded COMPOUND 50. The crude product was
purified by flash column chromatography, eluting with 1:1 EtOAc/heptane to give
COMPOUND 50 (282 mg, 62% yield). This compound was re-purified by reverse
phase HPLC (gradient 10-60% CH;CN in H,O containing 0.1% trifluoroacetic acid)
to give COMPOUND 50 as its TFA salt. This material was lyophilized from HyO to
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COVPOUND 52: net hyl _
(2-{{4-f(di et hyl am no) car bonyl | phenyl }fl - (pyri di n- 2-
w@Q bevatibmsk) pi peri di n-4-ylidenel nethyl} phenyl)PRer/ic82004/002074
ate 0 J 1 / \' H\WwOL1 0O N &NJ5 Using the sane
met hod as for COVPOUND 49 and usi ng COVPOUND 44 (500
nmg, 1.10 mmol), nethyl chloroformate (208 ng, 2.20
nmol ), and zinc dust (71. 91 , 1.10 nmmol ) at 50C
af forded COVPOUND 52. The crude product was purified
by flash coI um chr omat ogr aphy, eluting wth 4:1
Et OAc/h ane to _give 5 56 7 , 28%
pgﬂda%*)c sgscaléwé’aaﬁfdﬂﬁasfl)r%%@s CRCIHE 1.09

e e e

2Hy)3. Es3.56 &m,18ER, 849 (s, 3T 4536mj§é|(ma2HMsl4l-’)y$ﬁ3hn I7Denl44 (d, J

_f t rqdyc ol gr jd.,Rurity (LI E
=T A0 R RS FE B 50 e D oot ot .
436) N, 1. 9220(3%619405 X 223CH0.F3H) 0.88. 1850 hbs C) 5%.66; €D sH&: N,
2.67-2.93 (in, 2H), 3.16-3.57 (m 8H), 3.59-3.72
7%5:0(3 4.37-4.62 (m 2H), 15 7.17-7.38 (in, 7H),
7.39-7.58 (m 3H), 7.82-7.98 (m 1H), 8.24 (s, 1H),
dDJ: 488HZ Found C5825 H 5.

12;

1L
yip ) y _
(et hyl am no) phenyl | net hyl } - N, N- di et hyl benzam de WO
Zoogf/ 101522 PCT/ GB2004/ 002074 103 O I~ Al HN+/

oV
X.

0

®
N

Using the same method as for COMPOUND 49 and using COMPOUND 43
(500 mg, 1.10 mmol), methyl chloroformate (208 mg, 2.20 mmol), and zinc dust
(71.9 mg, 1.10 mmol) at 50°C afforded COMPOUND 51. The crude product was
purified by reverse phase HPLC (gradient 10-50% CH;CN in H,O containing 0.1%
trifluoroacetic acid) to give COMPOUND 51 as its TFA salt (335.4 mg, 59% yield).
This material was lyophilized from HO to produce a colorless solid. Purity (HPLC):
> 97%; 'H NMR (400MHz, CDCl3) & 0.95-1.36 (m, 6H), 2.45-2.60 (m, 2H), 2.64-
2.88 (m, 2H), 3.20-3.57 (m, 8H), 3.60 (s, 3H), 4.39-4.56 (m, 2H), 7.15-7.36 (m, 8H),
7.44 (d, J=11.13 Hz, 1H), 7.62-7.76 (m, 1H), 8.16 (d, J = 7.62 Hz, 1H), 8.24 (s, 1H),
8.62-8.97 (m, 1H). Found: C, 56.77; H, 5.17; N, 7.73. C3;H3sN4O3 x 2.0 C,HO,F; has
C, 56.76; H, 5.17; N, 7.56%.
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NY To a solution of COWOUND 41 (190 ng, 0.452 mol)
and acetyl aidehyde (20 ng, 0.452 mmol) in
wa 2@4d0s5kor oet hane (1 nL) was added NaBH( OAc) 3PC1/G682609/002074
0.678. mml) at rt. The reaction was stirred overni ght
at roomtenperature, washed 5 with 2M NaOH sol uti on
(2x). The organi c phase was coll ected and t he aqueous
phase was extracted with %012 (2x). The conbi ned
organi c phases was dried over MSO4, filtered, and
concentrated in vacuo. The residue was purified by
reverse phase HPLC (gradi ent 10-65% CN jn HO

ethxl 4-1{die ridin-2-
A Vehddrpasiakd S TFA salt. This
vh%?ygl%@?néﬁl ] J““i“gq}g’éerfﬁ?l%z’eé‘% T)r orm (,‘FaB CN H20 t o produce

a colorless solid. Purity (HPLC): > 99% 'H NWMR (400

MHz, CD30D) S 0.94-1.02 (rn, 3H), 1.02-1.16 (m 6H),

1.$6-1.27 (m 3H), 1.33-1.50 (m 2H), 1.64-1.81 (in,
J S F

-2k 73 (m 3H), 2.84-3.37 (m 10H), 3.43-3.71
(Jn 61-6.77 (m 2H), 6.97 (dd, J = 62.58, 7.71
Hz, 1c6(q,J:788Hz 1H), 7.27-7.38 (m
4H) . :\n/c 62.90; H, 7.33; N, 6.99. C29H41N30 X
15 1.4 @HOZF3 has C, 62.89; H, 7.04; N, 6.92%
COVPOND 54:

N, N-di_g -4-{f2- (et hyl am no) phenyl | f1 - (pyri din-4-

yl met yI ) pi peridin-4-ylidenel nethyl} benzam de WD
2004/sh¥1h2 2aRETERACE 460 020/ROUND449 androciee ERMPQUND 44

B0 o i, T S5 S, Y408 o
7{. 5%1% 1N m@nog)]??g ?wggdafmme(m)ﬂ (Th6 trgle r}gc&duct was
pissd j Foeh el grppeegepruag i i EOR R hogire

%9%23@5@@ %gaan%nﬁel@) T%is &dnhfduti@ m’él@@plhr@ﬁeale}dl)evér@e
ive ny, 67%yield) as i h TFA
pl’&&d HPLC (gradient 10- 60% CH3CN in H,O containing 0.1% trifluoroacetic acid)

to give COMPOUND 52 (134 mg) as its TFA salt. This material was lyophilized
from H,0 to produce a colorless solid. Purity (HPLC): > 97%; 'H NMR (400MHz,
CDCly) & 1.10 (t, J = 8.00 Hz, 3H), 1.22 (t, J = 7.23 Hz, 3H), 2.59 (t, J = 6.05 Hz,
2H), 2.67-2.93 (m, 2H), 3.16-3.57 (m, 8H), 3.59-3.72 (m, 3H), 4.37-4.62 (m, 2H),
7.17-7.38 (m, 7H), 7.39-7.58 (m, 3H), 7.82-7.98 (m, 1H), 8.24 (s, 1H), 8.68 d,J=
4.88 Hz, 1H). Found: C, 58.25; H, 5.72; N, 8.03. C3;H3eNsO3 x 1.5 C;HOoF3 x 1.0
H,0 has C, 58.20; H, 5.67; N, 7.98%.

COMPOUND 53: 4-{(1-butylpiperidin-4-vlidene)[2-
( ethylamino)phenyljmethyl}-N,.N-diethylbenzamide
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This material was |yophilized from HO to produce a
colorless solid. Purity (HPLO: > 99% 1H NWR

w@¢ 2001522 CDC13) 5 1.02-1.16 (m 6H), 1.23 (t,POT/6B2003402074

Hz, 3H), 2.51 (t, J =5.96 Hz, 2H), 2.71-2.89 (in,
2H), 2.93-3.05 (m 1H), 3.07-3.20 (m IH), 10
3.21-3.61 (m 9H), 4.37-4.53 (m 2H), 6.71-6.88 (m
2H), 7.04 (d, J = 6.83 Hz, ﬂ‘)g‘) 7.16-7.26 (m 1H),
7.29-7.43 (m 4H), 7.74 (d, = 4.10 Hz, 2H),
8.56-9.00 (in, 2H). Found: C 56.23; H 5.56; N,
7.54. C31H38MNAO x 2.30 C2HO2F3 x 0.80 H20 has C,

. H 5.56; N, 7.38% 15 COVPOUND 55:
- {12- (et hyl am no) phenyl | [1-(pyridin-3-
eri di n-4-ylidenel nethyl}benzamde 0 ~N\
el N N WD 2004/ 101522 PCT/ GB2004/ 002074

(34.9 0.792 mmol ), and NaBH(QAc)3 (251.8 ny, 1.18
nmol ) forded COVPOUND 55. The crude product was

purified by reverse phase HPLC (gradient 10-60% CH3CN
" VECR colition o HGMTOUNB Alr(1P trs: Sdéemmomandycerdaigehude

(26%@’%@ réx%o()%l@gdljzh]o?o/ C}%ﬁb@& )n’l__é%raktaﬁde-ﬁ BT Ac); (184 Sag,

material was [yophilize to produce a
0.6 inlods &t re.0(Thel reation wys §tHRIAG)vernight 39 ¥oni kenifieFture, washed

OSSRl s o e
p@s@@a@eﬂ&c(gmmﬂﬂ):}b(ﬁg 2. 3Tﬁé)c<61hblnt\3]c9&li)g%mg fﬁ&es 4?5 Briéddver
Mgy Sesd G, cogi%“tfat;% 4o vsgior, be FrRiduspyas et by pverse

pHaka HEHL, (gt?adie@lt G ol65% GHZCI@@n HZG) claﬁ'r)amnggs@z%str@lﬁo&h&tw acid)
Found , 55.54; H,

tozgﬁbg@cwﬁglg( 33 (49 lpqu&}/a§'1@i) as its TFA salt. This material was
lyophilized from CH3CN/H,O to produce a colorless solid. Purity (HPLC): > 99%;

"H NMR (400 MHz, CD;0D) & 0.94-1.02 (m, 3H), 1.02-1.16 (m, 6H), 1.16-1.27 (m,
3H), 1.33-1.50 (m, 2H), 1.64-1.81 (m, 2H), 2.30-2.73 (m, 3H), 2.84-3.37 (m, 10H),
3.43-3.71 (m, 4H), 6.61-6.77 (m, 2H), 6.97 (dd, J = 62.58, 7.71 Hz, 1H), 7.16 (q, J =
7.88 Hz, 1H), 7.27-7.38 (m, 4H). Found: C, 62.90; H, 7.33; N, 6.99. CaHyN;O x
1.4 CoHO,F; has C, 62.89; H, 7.04; N, 6.92%.

C(]VP(JJ;NI_?%B (360 ng, 0.792 mmol ), acetyl al dehyde

COMPOUND 54: N.N-diethyl-4-{[2-(ethylamino)phenvll[1-(pyridin-4-

ylmethyl)piperidin-4-ylidene]lmethyl}benzamide
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55.52; H, 5.64; N, 7.27% COVWOUND 56: N, N-diethyl -4-{
12- (et hyl am no) phenyl | f |-(pyridin-2- 15

wQ kevatibmsk) pi peri di n-4-yl i denel net hyl } benzam dePOI/GB2044/002074

HN, / N & N Using the sanme nethod as for COVPOUND 53
and usi ng COVPOUND 44 (360 ng, 0.792 nmol),

acetyl al dehyde (34.9 ng, 0.792 mmol ), and NaBH( OAc) 3
20 (251.8 ng, 1.18 mmol) af1 Qrded COVPOUND 56. The
crude product was purified by reverse phase HPLC
(gradient 10-60% CH3CN in H20 containing 0.1%
trifluoroacetic acid) to give COMPOUND 56 (220 ng, 39%
as i.ts TFA salt. This material was |yophilized
@o oduce a colorless solid. Purity (HPLC):
NVR (400MHz, CDC13) 6 1.04-1.16 (m 6H),

NS 6. 54 Hz, 3H) WO 2004/ 101522
PCT/GBO/002074 106 2.54 (t, J = 5.96 Hz, 2H),
2.73- (m 2H), 2.97- 3.21(m 2H), 3.21-3.61 (m
9H),, 750 (s, 2H), 6.70-6.84 (m 2H), 7.02 (d, J =
7.62N 1H), 7.13-7.24 (m 1H), 7.34 (s, 4H),

e, theygie popsbe ascior COMBAUNA Sbanbising CEIMBOUND 42

4
S, GRS A ST S S
(185 maARg63 msnal) aliffhﬁi?dlcsoMP@UI\lD &b ndbe nurde pradostrmasagutified
t t & he 0
o BRAETORE. el Y, BRRPLIEAS, S T SEh g 0.1%
trlﬂuoroacetlc acid) to give COMPOUND 54 (164.7 mg, 67% yield) as its TFA salt.

This material was lyophilized from H,O to produce a colorless solid. Purity (HPLC):
> 99%; 'H NMR (400MHz, CDCl3) & 1.02-1.16 (m, 6H), 1.23 (t, J = 6.54 Hz, 3H),
2.51 (t, I = 5.96 Hz, 2H), 2.71-2.89 (m, 2H), 2.93-3.05 (m, 1H), 3.07-3.20 (m, 1H),
3.21-3.61 (m, 9H), 4.37-4.53 (m, 2H), 6.71-6.88 (m, 2H), 7.04 (d, J = 6.83 Hz, 1H),
7.16-7.26 (m, 1H), 7.29-7.43 (m, 4H), 7.74 (d, J = 4.10 Hz, 2H), 8.56-9.00 (m, 2H).
Found: C, 56.23; H, 5.56; N, 7.54. C3;H3sN;0 x 2.30 C,HO,F; x 0.80 H,O has C,
56.31; H, 5.56; N, 7.38%.

COMPOUND 55: N.N-diethyl-4-{[2-(ethylamino)phenvl][1-(pvridin-3-
ylmethyl)piperidin-4-ylidenelmethvltbenzamide

Z
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RNs RN 7 RA R NRL 51A wherein R is selected
from hydrogen, Cl.6al kyl-OC(=0-, Cl.6alkyl,

w@0daysboal kyl,  C6_| oaryl, C2_9heterocyclyl , PCT/GB2004/002074

C6_l oaryl - C1. 3al kyl and C2_Sheterocyclyl-C . 3al kyl;
wherein said Cl_6al kyl, C3_6cycl oal kyl, C6_1l1oaryl,
C2_9heterocyclyl, C6 IOaryI Cl 3al kyl and C2_ 10
9het er ocycl yl - C1_3al kyl ? §)pt| onal | y substituted
with one or nore groups se %cted from R, -N®2, -OR
-d, -Br, -1, -F, -CF3, -C(=OR, -C(=0 OH, -NH2, -SH,

s st S kMo

ei I
B e A

(zhy@gtaﬁﬁdﬁ n@holp aafﬁydied @@MPC@\I@éﬁcl wydle pipaustayas Py figd
a
bys JBETSCt é{laé’» 861618 . 1§¥)éro(é/ar@H3upsl 19”?%{:)%/ g%nt?mmr% 0.1%

triflb6RacetiORcid) @ ,glveEﬁfOMPIQUN]B 55- (853mg, E’(%@)le’r;kd) as (@ I@A@alt

Tﬁl%terlaiyas Iy NF}'EJ@ égr Heé(tjj uce Wr E?hds (Iglrl)cyR(HPLC)
RWHQM 400}4/1151&8@130@) 'SSL 032014 mesﬁmdem {tyJ % 93 Hz, 3H),

fogen or CL6al kyl ; R7 is selected f

2. 45_26é|(k'yl2H) CB7%E\B8I (@aﬂ@); 2.9¢8-180@m.\4H), 3.20- 3 60 (m 9H) 4. 3"8-

4. %(1312]%{%? GCEM‘ gﬁ('r%@gﬂ% 7,19-7.27 (m, THD, 7.30-

7. Z@Qﬂa/ 391;;,52324’-709/ @2)4/&)&201241 =108 :EH»,- 8362%8 98 (m, 1H).

PR RoSac P halpndeh: FYERl O aato i e AFRE e

56303 $W40Rl Kb, C6_10aryl, C2. 9heterocycl yl,

COMPOUND 56: N.N-diethyl-4-{[2-(ethylamino)phenyl][1-(pyridin-2-

vimethvyl)piperidin-4-vlidene]methylibenzamide

L

N
AN

N

Using the same method as for COMPOUND 53 and using COMPOUND 44
(360 mg, 0.792 mmol), acetylaldehyde (34.9 mg, 0.792 mmol), and NaBH(OAc)3
(251.8 mg, 1.18 mmol) afforded COMPOUND 56. The crude product was purified
by reverse phase HPLC (gradient 10-60% CH3;CN in H,O containing 0.1%
trifluoroacetic acid) to give COMPOUND 56 (220 mg, 39% yield) as its TFA salt.
This material was lyophilized from H,O to produce a colorless solid. Purity (HPLC):
> 99%; 'H NMR (400MHz, CDCl3) & 1.04-1.16 (m, 6H), 1.23 (t, ] = 6.54 Hz, 3H),



C6_| oaryl - Cl. 6al kyl , and C2_9heterocycl yl -Cl1_6al kyl ,
wherein said ClL_6al kyl, C3 8cycloal kyl, C6_10aryl,
w@2009hetser ocycl yl, C6 | oaryl -Cl_6al kyl, and  PCT/GB2004/002074
C2_9heterocyclyl 5 Cl_6alkyl used in defining R7, R8

or RO are optionally substituted with one or nore

groups selected from-R -NC2, OR -ad, -Br, -I, -F

-CF3, -C(=OR, -C(=0 OH, ll};lglz -NHR, -NR2, -SR
-SABH, -SZR, -S(=0O R, -CN, Gi q =O OR -C(=0 NR2,
-NRC(=O R, and -NRC(=0) -OR wherein Rls

d tl d Cl 6al ky
2SS SR 2. Y S 08 s A 2 Yo b 28D 2 B Pb e,

4%0%“2?13106 RUER4 (ﬁlzﬁ)ab‘m'(aqﬁ(m@)ﬁz 165 . tﬂl (mﬁf%)f 734 (s,

6cycl oal kyl, benzyl C2 5Sheteroary Inet
4Hb|7d4(bi5%émk9H) Z;@M@Mmalmys 68 (dxehZ)A 3QaHd 1H). Found C,
I D i tpt )
o2 2L A PR £ AR, 0 PR e 7y SE2 b1
Nh&HKoYenat ed C1_6alkyl -CF3, Cl1_6 al koxy, chloro,
fluoro, brono, and iodo; R2 and R3 are ethyl; R4 is
sel ected from hydrogen and Cl1_3al kyl; R7 is sel ected
from-H -OH phenyl, C3 _5heterocyclyl,
phenyl - C1_3al kyl, 20 C3.5heterocyclyl-Cl1_3al kyl,
Cl _6al kyl, C3_7cycl oal kyl, C3_7cycl oal kyl - C1. 3al kyl
-C(=0) - N—R8R9, -C(=0-0R8, -S(=0-R8, -S(=0 2-R8,
C( =0)-R8 and -SC8H, wherein R8 and R9 are
ndependently selected from-H, phenyl,
C3_5heterocyc|y|, phenyl - C1_3al kyl ,
C3. 5heterocycl yl - Cl. 3al kyl, Cl1.6al kyl, C3_7cycl oal kyl,
C3_7cycl oal kyl - C1. 3al kyl, wherein said phenyl,
C3_5heterocyclyl, phenyl-d _3al kyl, C3_5heterocyclyl
25 Cl. 3al kyl, C1_6al kyl, C3 7cyc|oalky|
C3_7cycl oal kyl - CL. 3a|ky| used in deflnlng R7, R8 and
RO are optionally substituted with one or nore groups
selected from Cl_6al kyl, hal ogenated C1. 6al kyl, -CF3,
Cl1 6 al koxy, chloro, fluoro, brono, and iodo. 3. A
compound according to claim1, WO 2004/101522
PCT/ GB2004/ 002074 109
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wherein R1L is selected from hydrogen,
Cl.6alkyl-O0C(=0O -, C1_6alkyl, C3 6cycl oal kyl

weonzgbis2z hi adi azol yl met hyl, pyri dyl net hyl , PCT/GB2004/002074

t hi enyl net hyl , furylnethyl, |n1dazolylnethyl,
triazolylnmethyl, pyrrolylnmethyl, thiazolylnmethyl and
N- oxi do- pyridyl nethyl, wherein said Cl-6al kyl,
C3_6cycl oal kyl, benzyl, thﬁ i azolyl nmethyl, 5
pyridyl methyl, thienylnmethyl, furyl nethyl,
i m dazol yl met hyl, triazolylnmethyl, pyrrolylnethyl,
t hi azol yl met hyl and N-oxi do-pyri dyl net hyl are

WAt iseRamkd issubstituted with one or nore groups
sel ected from Cl1. 6al kyl , hal ogenated Cl -6al kyl, -CF3,

1.C1. @ cathfowsll of ©lhaRdA, & buﬁfr@ceubiwmcc@f&w @qmer%f and
R3 are ethyl; 10 R4 s selected from hydrogen and

dipgiqreqppers, RpANtoMEEs, @bdues bgierl: Ol - 6al kyl
phenyh- C1_3al kyl , C3_7cycl oal kyl - C1_3alkyl,

G3_7cycl oal kyl, phenyl Cl -6al kyl , -C(=0) - N- R8R9,
RS(=9)R- 8 SR8, and -C(=O)-R8, wherein R8
and; q jly selected fromH,

pheariy| - C3/ 7cycl oal kyl - C1. 3al kyl ,

C3_7cycl oa kyI,
phenyl 15 C1. 3;IkyIN
C3_7cycl oal ky

, and Cl. 6al kyl, wherein said
C3 _T7cycl oal kyl - C1. 3al kyl ,
.hehyR Cl_6al kyl used in defining

R7, R8 and RO ard dptional [y substituted with one or

more groups sejyected from Cl-6al kyl, hal ogenat ed

Cl -6al kyl, -CF8, C1_6 al koxy, chloro, fluoro, brono,

and iodo. 4. R conpound according to claim1, 20

wherein R1 is selected fromhydrogen, propyl, benzyl,

t hi adi azol yl methyl, pyridylmethyl, thienylnethyl,
Wﬁ@mmlnethyl inidazolylnethyl triazolylnethyl

pyrrq ylnethyl t hi azol nethy
N o>3\ dbssigpisddianmaydiggen, 6%&%(?9)9 sy L Cracyplpalkyl,
Cé;@ir?lc t’?_ﬁzefeE&%lg)l/ @';If% ?&%ﬁ G’J}Qﬁkﬂ%ﬁqﬁ Y, 9he¥e'§oé§%lyl % §aﬁkﬁc$vﬁgrem

benzyl of "phenét Ryl
safd @mkkph éfmyquIO@llkb’b Cepheﬁ Yo 9h@ty@bméxén€yioaryb<}ciadihfé wf Co

LR M A BB R g

fravheR e NO,ROR, sCs eBreelt, &t -CE9 nﬁ?@nﬂ)hy-l(:(-O)OH -NH;, -SH, -NHR,
Nt 157 Pty 10T CUF ORGSOtV FOReRI L dnd
NREGH®Re 1 MRATD)-OR, wherein R is, independently, a hydrogen or
Cigalkyl;

R? R® and R? are, independently, selected from hydrogen, C;¢alkyl, and
Cs.ecycloalkyl, wherein said Cygalkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NR3, -SR, -SO3H, -SO;R, -S(=0)R, -CN, -OH,
-C(=0)OR, -C(=0)NR;, -NRC(=0O)R, and -NRC(=0)-0OR, wherein R is,
independently, a hydrogen or Calkyl; and

R’ is selected from —H, -OH, Cisalkyl, Cs.gcycloalkyl, Ce.joaryl,
Cagheterocyclyl, Ce.10aryl-Cigalkyl, Cs.oheterocyclyl-Cy.galkyl, —C(==O)-NR8R9,
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WD 2004/ 101522 PCT/ GB2004/ 002074 110 5. A conpound
according to claim1l, wherein the conpound is sel ected

WO e@at1015C0OMPOUND 1: PCT/GB2004/002074

4-[[ 2- (benzoyl am no) phenyl ] - 4- pi peri di nyl i denenet hyl ] -
N, N- di et hyl benzaride; 5 COVPOUND 2:
N-[2-[[4-[(diethyl am no)carbonyl ] phenyl ] -4-
pi peri di nyl i denenet hyl ] phewé] benzeneacet am de;
COVPOUND 3:
4-[[2-[ (cycl ohexyl car bonyl ) am no] phenyl ] - 4-
i peridj nél i deqenet h}/ l](: N-di et hyl benzam de;
=00l 2=JT @) R dreER)tRarind oY@t besain Bhand R]arg

in%@g%ﬁgs%{e&é’d fr8lR DEITRL DYibh REERYId BB ZBNGRY0BANR B S cly1,
Ceuodry12C.dabiyk mméxyne@mylm @marﬂqﬂl phtensih paid COpkallerli di nyl i d

R G waw‘?%"(ﬁ B?@ SPGB syl
Cipulks! hsdd h‘ydle:ﬁd | E\Bpﬂi‘mﬁlﬂy subbfitufeMABLBE of more
(0] me
grB‘i‘IJﬁéﬁ g‘%ﬁ%ﬁ?‘dg‘n% h@‘?ﬂy C?h ﬁ-r’d? Fh‘ﬁ%éhﬁ%‘%é C(=0)OH,
R Ny ol SO MOy ol S0P
ek Sk La | ékﬁ&la erein mv%em?;rgly, h
4- t
e o e s

NN- di ethyl -4-[[2-[[ (phenyl am no) car bonyl ] ai ni no] phei iy
thyI ] benzam de; COVPOUND 11:

N l\l—%cgijﬁ%lnhgéﬁdih FOhefny am no) phenyl ] -4- pi peri di nyl

[ denﬂmlmm Istzeleztad frioohdiydraden CQVBRIRMND-C(20)-, C;_salkyl, Cs.

N-dl i net.h | am n hen
NP L Bl e B T Bk P & S
behzyiradil €% theterdhryindthly( o @pibisaull samuyituted MO b @Yo gfbups
selected from C;.¢alkyl, halogenated C;_¢alkyl, -CF3, C1.¢ alkoxy, chloro, fluoro,

bromo, and iodo;

R? and R? are ethyl;

R’ is selected from hydrogen and C.salkyl;

R’ is selected from —H, -OH, phenyl, Cs.sheterocyclyl, phenyl-C;_salkyl,
Cs.sheterocyclyl-Ci.aalkyl, Cisalkyl, Cs.seycloalkyl, Cscycloalkyl-Cy.salkyl,
-C(=0)-N-R*R’, -C(=0)-0-R8, -S5(=0)-R8, ~§(=0),-R®, -C(=0)-R® and -SO:H,
wherein R® and R are independently selected from —H, phenyl, Cs.sheterocyclyl,
phenyl-C;_salkyl, Cssheterocyclyl-Cj.zalkyl, Ci.salkyl, Csecycloalkyl, Cscycloalkyl-
Ci-salkyl, wherein said phenyl, Cs_sheterocyclyl, phenyl-Ci.salkyl, C;_sheterocyclyl-
Ci-salkyl, Cjalkyl, Csqcycloalkyl, Cs.scycloalkyl-Ci.salkyl used in defining R’,R®
and R® are optionally substituted with one or more groups selected from C;.galkyl,

halogenated Cj_alkyl, -CF3, Cy.¢ alkoxy, chloro, fluoro, bromo, and iodo.

3. A compound according to claim 1,
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pi peri di nyl i denenet hyl ] benzam de; WO 2004/ 101522
PCT/ GB2004/ 002074 111 COVPOUND 14:

woRMsdossthy| - 4- [ [ 2- [ [ (phenyl et hyl) sul f onyl ] anPeDi:ph@npo2074
|']-4- piperidinylidenenethyl]benzam de; COMPOUND 15:
N, N-Di et hyl - 4-[4-pi peridinylidene[2-[[(2,?2,2-
trifluoroethyl) sulfonyl]am no] phenyl]
net hyl ] benzam de; 5 COVPAOUND 16:

4-[{2-[(cycl opentyl acetyl)ari no] phenyl } (pi peri di n- 4-
yI i dene) met hyl ] - N, N-di et hyl benzam de; COVPOUND 17:

; g}’ﬁ%e‘gﬁfﬁmmwﬁﬁfgﬁ AR
seytlal IS, BYHRRE AT, enl%@mvf)
1m1ddzo‘1§l«met}ﬁ§j ty%ziﬁeﬁ:ﬁm;g;m| )am no] phen }( CPI per
pywi)gl%wgg 5){ %?{?Kf_ g&g%ﬁlﬁ ﬁﬁ{‘%ﬁmmgﬁwl }tﬁﬁﬂf@%%eﬁhalﬂ

Ad&lfn%th@l; Ylﬁlaxiymgélhyll, ﬁnylm)lprﬂlem}da]aélplnmh}{1drlazcﬂfylyieﬂﬂén e) me

pyngo%/ Qétbﬂy%%h&k‘?%*ﬁ &ig’;ﬂ?}ﬂg% Wrﬁy&g\{Q are (r)]p?[%ma 1¥ ) bst1 uted

Wl%hmﬂe]or el dReklee foa 0] diyl, h%@%@l?éﬁlkym ¢11(3zc:{6

(benzyl am no) car bony| ] am no} phenyl ) ( pi peri di n- 4-
allgowm?mowb}mw ROE]¥Phy| benzani de;  COVPOUND 23:

Nag ﬁag‘yl“redéﬂ[ .2- (1- napht hyl am no) phenyl ] (p| peridin-4
ene) net’hyl ] benzani de; COVPOUND

NN dl"ei $ejdoted fopPhydrageniand medhdny | ) ai ni no] phenyl } (pi per

| 8 e RGeS ﬁ?ﬁ%ﬂ%@%@‘@@%&@ﬁ%‘ Gl
cgwbydm@lm‘ehw Tk, HCEHNRE f@d@ﬁkﬁx@%
-C( —R8 [V&S:h%lc’:ellr? ﬂ@ Xl‘}/(} I@T:Ecte pr}éelgeng]arﬂgi] sgpec Y fl}ogplﬁﬁ)rheQﬁ—rbmalkyl,
Cs.7cycloalkyl-Cp.salkyl, Cacycloalkyl, phenyl, and Cir.salkyl, wherein said phenyl-
Crsalkyl, Caqeycloalkyl-Cysalkyl, Cs.qcycloalkyl, phenyl, Cy.salkyl used in defining
R”, R® and R? are optionally substituted with one or more groups selected from

Ci.salkyl, halogenated Cy.salkyl, -CF3, Ci.6 alkoxy, chloro, fluoro, bromo, and iodo.

4. A compound according to claim 1,

wherein R is selected from hydrogen, propyl, benzyl, thiadiazolylmethyl,
pyridylmethyl, thienylmethyl, furylmethyl, imidazolylmethyl, triazolylmethyl,
pyrrolylmethyl, thiazolylmethyl and N-oxido-pyridylmethyl;

R? and R are ethyl;

R* is selected from hydrogen and methyl;

R’ is selected from —H, ethyl, phenyl, benzy! or phenethyl, napthyl,
fluorophenyl, chlorophenyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl,
cyclohexylmethyl, -C(=0)-NH-R®, -S(=0),-R®, -C(=0)-0-R®, and -C(=0)-R®,
wherein R® is selected from methyl, 2,2,2-trifluoroethyl, phenyl, benzyl, phenethyl,
methylphenyl, fluorophenyl, butyl, cyclohexyl and cyclohexylmethyl.
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ylidene) nethyl]-N, N-di et hyl benzani de; COVPOUND 27:
N, N-di ethyl -4-[(2-{[ (4 i nethyl phenyl)sul fonyl]am no
wQ pivenyisry pi peri di n-4
2004/101522 PCT/ GB2004/ 002074 112 COVPOUND 28:
N, N-di ethyl-4-[(2-{[(2 fluorophenyl)sulfonyl]am no
}phenyl) (pi peridi n-4-ylidene)net hyl | benzam de;
COVPOUND 29:
4-[{2-[ (butyl sul fonyl)am nl)]] phenyl } (pi peridi n-4-yliden
e)inethyl]- N, N-di et hyl benzam de; 5 COVPOUND 31:
4-[[ 2- (acetyl am no) phenyl | (pi peridi n-4-ylidene) net hyl ]
-N, N di et hyl benzam de; COVPOUND 32: met hyl

5. 2- [ 4 Jﬂ§pdo' ﬁ{% Qgc]oﬁqgaeg;@c%mom&m%&ﬁm Rl ieh fbm:

yli | 'car bamat e;

c@mpommmnag[m(bphao(ymﬁcnpmml]ﬁeplp@nmnsdldynm@haéj Vethyl |
di lll\ll{;k ; 1 et hyl benzam de; COVPOUND 33:
‘?1%-5[ Py tyI am no) phenyl ] (1- benzyl pi peri di n-4-yl i dene

cdmﬂmm w[}mqamﬁymmmmylw 34: net hyl
((1- benzylplperlgg lide
pupe(ﬂdlilré'ﬂlﬁwe&ﬁhé/&ﬂz%w WF‘]‘%‘H@W ©3 rret hyl ) pheny!

C 8: 44 ca’ﬁ@onyl)ammo]phenyl] 4-
2-am nop e %} 1, 3-thiazol -4-yl net hyl ) pi peridin
plpamlqmludmm}hvé} lythyhewmléet hyl benzani de; COVPOUND

C@@EPP M%%R U{ Sdfefh yéammo)cﬁrbgg}g?phgnw ‘r’rﬁst hyl ) pi peri din
plpshdnw11de|mamaﬂthyﬂphmﬂ]b}:nzenepmpmn@m¢91 benzani de; COVMPOUND
COMROI S YA e PP pisprigiy denemethy L

N,]\p&,’let!h “N’%“‘éhg“w yli dene] mst hyl } -N, N-di et hyl benzam de;

COMROIINDA A Ho AP Y PR PRI ¢ i azol -
p?erﬁdlﬁgﬁmﬂé&@hﬁﬁ%ﬂhﬁdé yli dene] met hyl

| car bana
C@N{l{@m@&etAy[[an{{cmeiylpﬁazéfhmtlp[%n’(lno]ehetnm]zﬁz'o| 5-yl met hyl ) p
p1pgr1J1 1§q cﬁnénethyl]-N,N—dlethylbenzamlde,

COMPOUND 8: N,N-diethyl-4-[[2-[(phenylmethyl)amino]pheny1]-4-
piperidinylidenemethyl]-benzamide;

COMPOUND 9: 4—[[2-(cyclohexylamino)pheny1]-4—piperidinylidenemethyl]-N,N—
diethylbenzamide;

COMPOUND 10: N,N-diethyl-4-[[2-[[(phenylamino)carbonyl]amino]phenyl]-4-
piperidinylidenemethyl]benzamide;

COMPOUND 11: N,N-diethyl-4-[[2-(phenylamino)phenyl]-4-
piperidinylidenemethyl]benzamide;

COMPOUND 12: N,N-diethyl-4-[[2-(methylphenylamino)pheny!]-4-
piperidinylidenemethyl]benzamide;

COMPOUND 13: N,N-diethyl-4-[[2-[(phenylsulfonyl)amino]phenyl]-4-
piperidinylidenemethyl]benzamide;

-yl i dene) nmet hyl ] benzai ni deCT/G82004/002074
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ylidene] nmethyl } -N, N-di et hyl benzam de; 25 COVPOUND
40: et hyl

wQ2qof4e15¢di et hyl am no) car bonyl | phenyl } [ 1- ( 1, 3- p¢ii/aB004/502074

- yl met hyl ) pi peri di n-4-ylidene] net hyl

} phenyl car bamat e; COVPOUND 41:

4-[(2- am nophenyl ) (1- butyl pi peri di n-4-ylidene)met hyl] -
N, N- di et hyl benzarni de; 2004/ 101522

PCT/ GB2004/ 002074 113 ND 42: 4- {

(2-am nophenyl) [ 1-(pyridin-4-ylmethyl)piperidin-4-

yl i dene] nme thyl b i de; :
COMPOBNGN HobHEdpiy - Eha S eSO Ry BT SEP -4
pi%&dggﬁggnegg{h%ger}mmmeN di et hyl benzani de; 5 COVPOUND
Cm\l@?mﬁoflj‘éﬁidﬂ)b[l-ﬂ-[Gpajrgdridiwllgeryh?nﬂ%d%) pi peri di n- 4-
uithorp SRR il SRR PSRl S0 et Ayl ) pi per
C(DMP(D{}ND ym aiqnzel(nﬁﬂcrpphty}acet&l)ﬁmmphmhwlk(@mza dinete;
Yhéel{e[)@@té‘ﬁﬁ'é\{WTdé‘?ﬂlﬂB?nﬁﬂE‘rﬁ]ﬁ 1[1- (pyridin-3-yl met hyl ) pi per
cdndﬂp@iﬁ\ml@ xl[l{ﬁﬁ(@ﬁil&&h@wa}bowmamab]pybmnp@mldia-4-
Ylldelﬁﬁ[)me@aﬂé‘(ﬁr%ﬁhﬂb‘)%h‘@ﬁiﬁ ] (1- but yl pi peri di n- 4-yl i dene)
C(QEI%’WD 1B Al 'dfeﬁ |4k{?ﬁfq§rﬁh9§y p@@ﬁeﬁﬂh@pﬁ@ny]}(gpendm—#

acet ylam no) phenyl ][ 1-(pyri di n- 2-yl met hyl ) pi per
yliddhe)mdthyijbértemalenet hyl }- N, N-di et hyl benzam de; 15

TR A R
rN,m{RQzlenzSﬁldenet hyl
Mﬂz:tkﬁlﬁ))(zﬁl eteda/ &ﬁ}’ﬁ Oﬁel‘Zﬂ’ %ﬁgﬁ%ﬁﬂgﬁ)ﬁﬁ&h )(lpééﬁé)qﬂleﬁwﬂ

ISR, ke bpget e COPOND 51: et hy|
i et hyl am no b I - i di n- _
CQMPOUN{) A S ATk A Dt it - S Rdehd ety -

N%%%B)@?ﬂgé' di n 4-yl i dene] net hyl } phenyl ) car banat e;
COMRQUND(2: el [@4{Hmmmwmmmmnpﬁwewﬁwenywwﬂé}nrfl 2-
ylidene)methyl]-N,N-diethylbenzamide;

COMPOUND 23: N,N-diethyl-4-[[2-(1-naphthylamino)pheny!](piperidin-4-
ylidene)methyl]benzamide;

COMPOUND 24: N,N-diethyl-4-[{2—[(3-ﬂuorophenyl)amino]pheny1}(piperidin—4-
ylidene)methyl]benzamide;

COMPOUND 25: 4-[{2-[(4-chlorophenyl)amino]phenyl} (piperidin-4-
ylidene)methyl]-N,N-diethylbenzamide;

COMPOUND 26: 4-[{2-[cyclohexyl(methyl)amino]phenyl}(piperidin-4-
ylidene)methyl]-N,N-diethylbenzamide;

COMPOUND 27: N,N-diethyl-4-[(2-{[(4-
methylphenyl)sulfonyl]amino}phenyl)(piperidin-4-ylidene)methyl]benzamide;
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yl met hyl ) pi peri di n-4-ylidene] nethyl }
phenyl ) car banat e; COVPOUND 53:

wa2qogaetsen yl pi peri di n-4-ylidene)[ 2- (et hyl am nop@heBgio}002074

ethyl }- N, N-di ethyl benzam de; 25 COVPOUND 54:

N, N-di et hyl - 4-{[ 2- (et hyl am no) phenyl ][ 1- (pyri di n- 4-
yl met hyl ) pi peri di n-4-yli dene] net hyl } benzam de;
COVPOUND 55:

N, N-di et hyl - 4-{[ 2- (et hyl an}lr%o)phenyl][l (pyridin- 3-

yl met hyl ) pi peri di n-4-ylidene] net hyl }benzam de; WO
2004/ 101522 PCT/ GB2004/ 002074 114 COVPOUND 56:
COWMP UGS N N-dethyl-4d@yil&ni no) phenyl ] [ 1- (pyri di n-2-

ﬂ‘%ﬁ%ﬁ%@y 1?6@3]%{11%0 é]gh n 1:) g:%ﬁ@lnm%i;d’étnﬁ%?éeﬂgﬂ]%@maﬂﬁde and
CEMRPOIND mcMm[(hgylsolﬁmyy)amn@]mnﬁh}@mpsld&l‘SYh‘éﬁneh%f‘éh)dls

anent . 7. The use of a conpound according to
N, ﬁgﬂﬁefw M9 ins 1-5 in the mnufacture of a

CORTOLRIBBY: Aq[2-tabetylamétodiynyl] (piperidin-taybidese)ynedryl]-N.N-
q functional gastrointestinal disorders. 10 8. A
%hfélp?iﬁé@tﬁer cal conposition conprising a conmpound

c UND32! theBY 29[ (dRthyhiBhd¥Barborfy hehya) (piperidin-4-
armaceutical I'y acceptable carrier. 9. A nmethod for
yltdhme)mh@waplyenojfcar@amhtef n a warm bl ooded ani mal ,

cSlQ/%thg'b - 4he IR bRy 9(1- R Pipsti@hladgidefe)iritg a0Vl
CI n nee g? E'H?h tﬁleéapg;gg thg%gggdtl c@lly e)ffggt]l ve
diethplbedzaofidea conpound according to any one of clains

a0 A TR By IR IR P Al mecy
N%ggﬁgthggegﬁ;ﬁﬁhezstep of adm FIﬁSte“ ng to said animal in
CANBININBT s redh S P B RSTRG 0 tky e of ol ai e
[(&e&ylaﬂmﬁno)&r@&rﬁ%ﬁ V\g}%eﬂ@ﬂﬁ)ﬁa{yl@ggamac@ﬁpound of for mul a
COMI;OUN]gp;SI S4I ?( ammop%gr%ﬁ)/[llc()llg-zl%az% y(ISB (l?lyl){n}o)gr% n-
ylidene]methyl}-N,N-diethylbenzamide;

COMPOUND 36: 4—{(2-aminophenyl)[1-(1,3-thiazol-S-ylmethyl)piperidin—4-
ylidene]methy1}-N,N-diethylbenzamide;

COMPOUND 37: 4-{[2-(acetylamino)phenyl][1-(1,3 -thiazol-4-ylmethyl)piperidin-4-
ylidene]methyl}-N,N-diethylbenzamide;

COMPOUND 38: methyl 2—{{4-[(diethylamino)carbonyl]phenyl}[1-(l,3—thiazol—4-
ylmethyl)piperidin-4-ylidene]methyl} phenylcarbamate;

COMPOUND 39: 4-{[2-(acetylamino)phenyl][1-(1,3 -thiazol-5-ylmethyl)piperidin-4-
ylideneJmethyl}-N,N-diethylbenzamide;

COMPOUND 40: methyl 2-{ {4-[(diethylamino)carbonyl]phenyl}[1-(1 ,3-thiazol-5-
ylmethyl)piperidin-4-ylidenejmethyl} phenylcarbamate;

COMPOUND 41: 4-[(2-am1nophenyl)(l—butylp1per1dm-4-ylidene)methyl]-N,N-
diethyl benzamide;



115 O HNC R NR5/ I11A reacting a conmpound of
formula ITAwith R5-CH2-X or R5-CHO 0 HNC 7 R N5
woRookhos22 wherein X i s a hal ogen; R7 is sel ectrdI/GBoowM/002074
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-(=0-0R8, -S(=0-R8, -5(=0)2-R8, and -C(=0 -R8,
wherein R8 is selected from Cl_6al kyl, C3_8cycl oal kyl
C6_10aryl, C2.9heterocyclyl, 10 C6 toaryl Cl_6al kyl,
and C2. 9het erocycl yl - C1_6a @l wherei n said

Cl_6al kyl , C3_8cycl oal kyl , _10aryl,

C2. 9heterocyc|y| Co6 10aryl Cl. 6al kyI and

C2. 9het er ocycl Cl. 6al kyl are opti onal ly ubst i tuted
CQUWPRUDAR 4%r 4 @n@p@wgg Didefpgadiad-yimstyDRperidieg- . oR

yl1d%3l]_inetﬁw N ggﬁylberg%nde cg O(QJ)RR _ S(C( O)O)RO*_ - NH2 2. SH,

COMP@(D]N]RB @({t@)mmphmm@aglmn-kﬂmet}w@pmmgy OR,

ARSI . Tt 20 1 201
copreche 41 anXhnikoplieny) Ry S2inShehetydpideridiver ei n

Gdre R T S e DREABI S0y ¢ ar oups el oot ed 1rom - R

CQIRI%)UND 4z Q@ (acetﬁfammd)]%henﬁl][l' - @y Adin=4{ QM) pipetigie)oH,

yl1dene]methyl}-N N-dlethylbenzamlde

COMPOUND 46: 4-{[2-(acetylamino)phenyl][1-(pyridin-3-ylmethyl)piperidin-4-

ylidene]methy1}-N,N-diethylbenzamide;

COMPOUND 47: 4-[[2-(acety1amino)phenyl](1-butylpiperidin-4-ylidene)methyl]-

N,N-diethylbenzamide;

COMPOUND 48: 4-{[2-(acetylamino)phenyl][1-(pyridin-2-ylmethyl)piperidin-4-

ylidene]methyl}-N,N-diethylbenzamide;

COMPOUND 49: methyl [2-((1-butylpiperidin-4-ylidene)

{4[(diethylamino)carbonyl]phenyl }methyl)phenyl]carbamate;

COMPOUND 50: methyl (2-{{4-[(diethylamino)carbonyl]phenyl}[1-(pyridin-4-

ylmethyl)piperidin-4-ylidene]methyl}phenyl)carbamate;

COMPOUND 51: methyl (2-{{4-[(diethylamino)carbonyl]phenyl}[1-(pyridin-3-

ylmethyl)piperidin-4-ylidene]methyl}phenyl)carbamate;

COMPOUND 52: methyl (2-{{4-[(diethylamino)carbonyl]phenyl}[1-(pyridin-2-

ylmethyl)piperidin-4-ylidene]methyl} phenyl)carbamate;

COMPOUND 53: 4-{(1-butylpiperidin—4—ylidene)[2-(ethylamino)phenyl]methyl}-

N,N-diethylbenzamide;

COMPOUND 54: N,N-diethyl-4-{[2-(ethylamino)phenyl][1-(pyridin-4-

ylmethyl)piperidin-4-ylideneJmethyl} benzamide;

COMPOUND 55: N,N-diethyl-4-{[2-(ethylamino)phenyl][1-(pyridin-3-

ylmethyl)piperidin-4-ylidene]methyl}benzamide;
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SABH, -SAZR, -S(=O R, -CN, -OH, -C(=OOR -C(=0 NR2,
-NRC(=O R, and 5 NRC(=0)-0OR, wherein Ris,

wo pabeperseent | y, a hydrogen or CL. 6al kyl. 12. AP@I/Oo8e®s/002074

for preparing a conpound of formula IIA conprising:
OHNC R7 INRS/ 1IA 10 reacting a conmpound of
formula IVA with R7-X or R7-O-R7: 0 NH2 R5/ |VA
wherein X is a hal ogen; V\q %004/ 101522

PCT/ GB2004/ 002074 117 R7 1s selected from-C(=0 -0 R8

and -C(= O)l-ESE vmcgriion R8 is selected from Cl. 6al kyl
oa , C2. 9h
CO@@P@H&MG dNybeéler@/H {E?Lét@iamm%’ %Ig‘/:‘ Sy?r 14 . 6al kyl
yinfN ;germ Q-yﬁé%%%&b{{/l}b&%a&ﬁw' oal ky' 06_| oaryl, C2_

oaryl - C1. 6al kyl , and
m;maahmeumadyytce@lableaalks)lhefa@fe optionally 5
substituted with one or nore groups selected from-R,
-N®2, -OR, -d, -Br, -1, -F, -CF3, -C(=0OR, -C(=0 OH,
6. - NHA, confpidund NtdBrdmg\iBZny ofSROf clBOBHES FOBARRAYS a TS{@)IRNt.
-ON, -OH, -(=OOR, -(=ONR2, -NRC(=OR, and
-NRC(=O)-OR, wherein Ris, independently, a hydrogen
7.0"  Ghe G3d ki eon%dn&%cb@nﬁg&b 6§ 66k ¢folines- SLﬁahie},/lharatﬁa:bture
C2. 5heteroaryl, wherein said C6_10a and
of gmeglirameniiar {e taarapys PRBRAIISHY 9@%@ ‘%lnﬂk %adtrﬁ}\?’feﬁm@ll] e or

4idDRiSs. 9 oups selected from-R -NO&2, -OR -d, -Br,
{6? -F, -CF3, -C(=O R, -(=0 OH, -NH2, -SH, -NHR
-NR2, -SR, -SOBH, -SXZR, -S(=OR -CN, -OH, -C(=0OCR

C( Oz)harm’aceuuR%om}:gg’ltlo%%%mprlsmg a compound according to any one

of claims 1-5 and a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising the
step of administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-5.

10. A method for the therapy of functional gastrointestinal disorders in a warm-
blooded animal, comprising the step of administering to said animal in need of such
therapy a therapeutically effective amount of a compound according to any one of

claims 1-5.

11. A process for preparing a compound of formula IIA, comprising:
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-NRC(=0) - OR, wherein R is, independently, a hydrogen
or Cl.6alkyl. 15 13. A process of preparing a conpound

wobkookaersed a VA, O RNR3 I / \ | NH2 N R1 R&T/GB2004/002074

conpri sing reduci ng a conmpound of formula VIA WO
2004/ 101522 PCT/ GB2004/ 002074 118 OR3 I / \ N 02
NR VIA wherein RL is selected from hydrogen,
Cl.6al kyl-O-C(=0 -, C 6aIH¥I C3_6cycl oal kyl, 5
C6_loaryl, C2_9heterocyc|¢l CB _10aryl-C1 3a|ky| and
C2. 9het erocycl yl - Cl3al kyl ; mhereln said Cl1_6al kyl ,
C3_6cycl oal kyl, C6 10ary|, C2. 9het erocycl yl ,
C6_10&4 yl-Cl 3a|ky| and C2_9heterocyclyl -Cl. 3al kyl
0 . jtuted with one or nore groups
~SeTRCEL e ~ @, -OR, -C, -Br, -1, -F, -CF3,
2, -SH, -NHR, -NR2, -SR -SQ3H,
-OH, -C(=OOR, -C(=ONR2, 10
=0)-OR, wherein Ris,

\E?en or Cl.6alkyl; and R2 and R3
, ected from hydrogen, Cl.6alkyl,

-NRC( C»R and
I ndependent |y
are, independentl

and
»

A
reacting a compound of formula ITIA with R’-CH,-X or R°-CHO:

R

O
N
JRASYE!
e
N
IIA

wherein X is a halogen;

R is selected from —C(=0)-O-R®, —S(=0)-R?, ~S(=0),-R®, and -C(=0)-R®,
wherein R® is selected from Ci.galkyl, Cs.scycloalkyl, Ce.10aryl, Ca.oheterocyclyl,
Ce.10aryl-C.alkyl, and Ca.oheterocyclyl-Cy.alkyl, wherein said Cy.¢alkyl,
Cs.seycloalkyl, Ce.joaryl, Ca.cheterocyclyl, Cg.10aryl-Cpealkyl, and Cy.oheterocyclyl-
Ci.salkyl are optionally substituted with one or more groups selected from -R, -NO, -
OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NRy, -SR, -
SO;H, -SO,R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR, -NRC(=0O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or Ci.salkyl; and



C3_6cycl oal kyl , wherein said Cl.6al kyl and

C3_6cycl oal kyl are optionally substituted wth one or
worerog/1gpsezps sel ected from-R -NO2, -OR -d ,PeBGB2001/002074

-F, -CF3, -C(=OR, 15 -C(=O H, -NH2, -SH, -NHR, -NR2,

-SR, -S@3H, -S2R, -S(=OR -CN, -OH -C(=OOCR

-C(=O NR2, -NRC(=O R, and -NRC(=0)-0OR, wherein R 1is,

i ndependent |y, a hydrogen Pl Cl. 6al kyl . 14. A conpound

of forrmula I, a pharmaceutically acceptable salt

thereof, 20 diasteroners, enantioners, or m xtures

t her eof : WD 2004/ 101522 PCTLGBZOO4/ 02074..119 5%

R6 mRRisNefectrd fiony Cepogrid angfaghetagopgyl, %w%d syt @d Co-

: Wi re s€dected Bl FQaANDy,

shI L5 BE obf M PHLAORE it o Ktk L o

tionally substituted

I, o
-OR3-@cyRs) BaFkyIEs, -@Iﬁ‘f@)ﬁ!y aC(‘i&%sNﬁ»usgd'lﬁ@%l‘ 2y 1SR -

opt i [Ty, St d_ t gf0 [ Haen y
R T L e
5  NEUES)H)IORIhaekd2 R étdepatienily la-hglrogeh kyCrsalkys0, 1 or 2;
msO, 1,or2; 10 R2, R3 and R4 are, independently,
sel ected from hydrogen, optionally substituted
12C1_6akoidss #iprépatin Qaériap’o@dbffdrtrmtadm,@gﬁniymgoal kyl ;
R5 and R6 are, independently, selected from-R NQO2,
-OR, ‘A, -Br, -1, -F, -CF3, -C(=OR -C(=O OH, -NH2,
- SH, -SBH, -SA2R, -S(=0O R, -CN,
R , -NRC(=O R, and - NRC(=0) -OR,

N
B
A
10 reacting a compound of formula IVA with R’-X or R™-O-R":
0

BRAOYY
[y,

J

R® ,
IVA

wherein X is a halogen;



10
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15 i ndependently, a hydrogen or Cl.6alkyl; and R7 is
selected from-H, -OH optionally substituted

w@008abtsyt , optionally substituted C3_gcycl oab&iGB2004/002074

optionally substituted C6_toaryl, optionally
substituted C2.9heterocyclyl, optionally substituted
C6_10aryl-Cl _6al kyl, optionally substituted

C2. 9het erocycl yl - C1_6al kyI1 C(=0) -NR8R9, -C(=0 -0 RS,
-S(=0 -R8, -S(=0)2-R8, 20 8( =0 -R8 and - SO03H, wherein
R8 and R9 are independently selected from-H,

optiqnally substituted Cl 6al kyl t] ona
oD b s srets dBmp S ISy A e ObR F RIS foepis s

oG SRR 6 st o

9h&Hﬂ©SYGly1bE1egdlkymlh§_1©msﬁd. @gﬁag@d IGpecyC Stsii0gh
9h§tgrgk5)>§§cg>t/lu Sé {0%1'}’ %&ﬁ&f 4?1918 éc \?\l%étergéyc@%d( ¥Alky1]a'15e op%oﬁ&’lfsp ound

I's sel ected from
suBMtHGed @iith 06d obabie\groups G¢lec@d frompRi GV, +C9R -SbbBr.i-LuFed

b DRV R A e SR G SRS L

-CL--68 kil=0 6?1 L@(—SENRQLNRCXﬂD}R, laind Nkc(qum)mnamdrw R is,
substTtute [i)tl onally 10 substituted
ingpesdantlzs %¢P Or Qp@al lgkandy substitut ed

phe g# is et f?é{‘i‘l C&%ﬁgl Qﬁ@@ YheteBdHRA! WhéttiB@aid Ce.ioaryl and

erocyc 9% opti onal | y substltu
Cﬁheﬁajakxllare th)nailyaslubgtltut withjopg, PEHOCEI By EF leedpde {FPm R

By LR Eub ok L e RO CLpBNE AN, AR, -SK.

sd;ér@ezga sglad)R ,SCBIH,OMN ]gt(ea'O)ORs -G(FEOINRY -mé(— b)R and ;
n n nt t titut
NRCERSE i Riis S Pends il e Sl B S L1t

opti onal | y substituted phenyl cl 3a| kyl, optionally
substituted C3_5heter ocycl g} |, optionally

13 ubspiprepeespf cmepean&womw rP“;B‘ bstituted
C3_6cycl oal kyl, optipnal |y substituted
C3_6¢cycl oal kyl - g 34 kyl; and n and mare 0. 20 16. A

conpound accori l\nﬁ 14, e| n R is selected

from hydr ogen and|CI 6H

VA

comprising reducing a compound of formula VIA,
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R2 and R3 are ethyl; R4 is selected from hydrogen and
nmethyl; R7 is selected from-H, phenyl-C _3al kyl,
we&X0dayisbnal kyl - C1_3al kyl , C3 25 6c¢cycl oal kyl , PtEGBR004/002074
optionally substituted Cl.6al kyl, -C(=0 -N R3BR9,
-S(=02-R8, and -C(=0)-R8, wherein R8 and R9 are
i ndependantly selected from-H, phenyl-Cl_ 3al kyl,
C3_6cycl oal kyl - C1_3al kyl fﬁFGCycloalkyl, phenyl , and
optionally substituted C1_" " 6al kyl; and n and mare O.
WD 2004/ 101522 PCT/ GB2004/ 002074 121 17. A conpound
according to claimJl14, wherein Rl is hydrogen; R2 and
R3 are ethyl; 5 R4 s sel ected from hydrogen and
met hyl ; R7 isRéghE- ed henyl , benzyl or
phenet hyl, cyclo et hyl ,
-C(=0 - NHR8, -S(50 2 -R8, wherein R8 is
selected from2,2,2-tri . phenyl, benzyl or
phenet hyl , cycl ohexyl and yl methyl; and 10 n
and mare 0. 18. A process aring a conpound of

formula I'l, conprising: /' \ NRIO 1 Y
R. "Il O
\
R1
VIA
wherein

R is selected from hydrogen, Cy.¢alkyl-O-C(=0)-, Ci6alkyl, Cs.¢scycloalkyl,
Ce-10aryl, Caoheterocyclyl, Cé-10aryl-Cy.zalkyl and Ca.oheterocyclyl-Cy.salkyl; wherein
said Cy.alkyl, Cs.ccycloalkyl, Cs.10aryl, Ca.oheterocyclyl, Cg.10aryl-Cy.salkyl and
C.oheterocyelyl-Cy.zalkyl are optionally substituted with one or more groups selected
from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR,
-NR3, -SR, -SO3H, -SO:R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NRq,
-NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Ci.salkyl; and

R? and R? are, independently, selected from hydrogen, Cy6alkyl, and
Cs.¢cycloalkyl, wherein said Cj.¢alkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=0)0H, -NH,, -SH, -NHR, -NRy, -SR, -SO3H, -SO2R, -S(=O)R, -CN, -OH,
-C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.alkyl.

14. A compound of formula I, a pharmaceutically acceptable salt thereof,

diasteromers, enantiomers, or mixtures thereof:



10

15

20

NRL Il 15 reacting a conmpound of fornmula Il with
X -C(=0-R: WO 2004/101522 PCT/ GB2004/ 002074 122 O

wodbdh@s2R | / A\ NHRA NRL |1l wherein Rl PGI/GB2004/002074

sel ected from Cl _6al kyl-O-C(=0O)-, optionally
substituted C1_6al kyl, 5 optionally substituted
C3_6cycl oal kyl, optionally substituted phenyl,
optional Iy substituted C3_§F§terocyclyl, optionally
substituted phenyl-Cl. 3al kyl”and optionally
substituted C3_5heterocyclyl-Cl _3alkyl; X1 is selected
from-OH -OR', -O((=0-Rll, -d, -Br and -1, wherein
R11 is C 1 _6alkyl; 10 R2, and R4 gfre,

i ndependent |y, selec , "optional |y
substituted Cl. substitut ed
C3_6cycl oal kyl ; ar romH, optionally
substituted phenyl

C3_5heterocyclyl, 'opti omatlry
phenyl - Cl _3al kyl, optionally s
C3_5heterocycl yl -C1l_3al kyl, op on?kl substituted

Cl_6al kyl, optionally substiftutell %5%"C3 6cycl oal kyl

cl oal kyl - C1_3al kyl .

wherein

R! is selected from hydrogen, Ci.¢alkyl-O-C(=0)-, optionally substituted C;-
galkyl, optionally substituted Cs.¢cycloalkyl, optionally substituted Ce-j0aryl,
optionally substituted Ca.oheterocyclyl, optionally substituted Cg.10aryl-Cysalkyl and
optionally substituted C;.oheterocyclyl-Cy.salkyl;

nis0,1or2;mis0, 1, or 2;

R2, R and R* are, independently, selected from hydrogen, optionally
substituted C.¢alkyl and optionally substituted Cs.scycloalkyl;

R’ and R® are, independently, selected from -R, -NO,, -OR, -Cl, -Br, -L, -F,
-CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NRy, -SR, -SO3H, -SO:R, -S(=O)R,
-CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or Cy.salkyl; and

R’ is selected from —H, -OH, optionally substituted C;.salkyl, optionally
substituted Cs.gcycloalkyl, optionally substituted Cs.10aryl, optionally substituted
Ca.oheterocyclyl, optionally substituted Ce.10aryl-Ci.alkyl, optionally substituted
Cy.sheterocyclyl-Cygalkyl, -C(=0)-NR*R’, —C(=O)—O-R8; -8(=0)-R%, =S(=0),-R®,
-C(=0)-R® and -SO3H, wherein R® and R’ are independently selected from —H,
optionally substituted Cy_salkyl, optionally substituted Cs.gcycloalkyl, optionally
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19. A process for preparing a conmpound of formula IV,
conprising: WD 2004/ 101522 PCT/ GB2004/ 002074 123 O

WRAN4/106322 HN R13 1~2 R N Rl 1V reacting a chapoeBn@4/002074

of formula Vwith RI12-C(=0-R13: O RNR3 1 / \ NH2
N I15R V wherein Rl is selected from

Cl 6alkyl-OC(=0O -, optionally substituted C1.6al kyl,
optionally substituted C3 Gf%\()Cl oal kyl, optionally
substituted phenyl, optionally 10 substltuted

c3 5heterocyc|y| opt i onaIIy substit ut ed

%E%%&Cg C‘? 1|on desglgf? ti%H w/%acyggﬁ Ié)tpggnally substituted

SRENGHR] 3hd opEbRAT %dbsftméa@ ERERYely 0D Iy
Oé%stltg?lgg C10§6a k)S/II anld opt%/%na geéubgéta%t ed

C3_6cycl oal kyl ; and
15. A compound according to claim 14,

wherein R’ is selected from hydrogen, Ci.salkyl-O-C(=0)-, optionally
substituted Cy.alkyl, and optionally substituted Cs.¢cycloalkyl;

R? and R® are ethyl;

R* is selected from hydrogen and Cj.salkyl;

R is selected from —H, -OH, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C;.salkyl, optionally
substituted Cs.sheterocyclyl-Cj.zalkyl, optionally substituted C_¢alkyl, optionally
substituted Cs.scycloalkyl, optionally substituted Cs.¢cycloalkyl-Cy.salkyl, -C(=0)-N-
R°R’, -C(=0)-0-R?, -S(=0)-R?, ~S(=0),-R?, -C(=0)-R® and -SO;H, 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-Ci.salkyl, optionally substituted Cq.¢alkyl, optionally
substituted Cs.scycloalkyl, optionally substituted Cs.¢cycloalkyl-C_salkyl; and

n and m are 0.

16. A compound according to claim 14,

wherein R’ is selected from hydrogen and C,.¢alkyl-O-C(=0)-;

R? and R are ethyl;

R* is selected from hydrogen and methy];

R’ is selected from —H, phenyl-Cy_alkyl, Cs¢cycloalkyl-Cisalkyl, Cs.
scycloalkyl, phenyl, optionally substituted Cy.salkyl, -C(=0)-N-R*R?, —-S(=0),-R®,
and -C(=0)-R®, wherein R® and R’ are independantly selected from —H, phenyl-C;.
salkyl, Cs.gcycloalkyl-Cy.3alkyl, Cs¢cycloalkyl, phenyl, and optionally substituted C;.
calkyl; and

n and m are 0,
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R12 and R13 are independently selected from-H,
optionally substituted phenyl, 15 optionally
wGaaiwstiotser ed C3_5Shet erocyclyl, optionally subseCT/GBe@4/002074
phenyl - C1_3al kyl , WD 2004/ 101522 PCT/ GB2004/ 002074
124 optionally substituted C3_5heterocyclyl-Cl. 3al kyl,
optionally substituted Cl1_6al kyl, optionally
substituted C3_60yc|oa|kyluﬁnd optionally substituted
C3_6cycl oal kyl - C1_3al kyl, “or R12 and R13 toget her
forma portion of a C3_6c¢cycloal kyl ring or a
C3_5heterocylcyl ring. 5 20. A process for preparing
compound of formula VI, conmprisingg ORN R31 / \
HNY! X Tealy @mpound of fornmula V
1700t P poRpe Rordfle o eRin igwheEATpOlint 0 por T2

a
H

R! is hydrogen;

R? and R are ethyl;

R* is selected from hydrogen and methyl;

R’ is selected from —H, phenyl, benzyl or phenethyl, cyclohexyl,
cyclohexylmethyl, -C(=O)—NH—R8, —S(=O)2-R8, and -C(=O)—R8, wherein R® is
selected from 2,2,2-trifluoroethyl, phenyl, benzyl or phenethyl, cyclohexyl and
cyclohexylmethyl; and

n and m are 0.

18. A process for preparing a compound of formula II, comprising:

reacting a compound of formula IIT with Xl-C(=O)-R1°:



V wherein Rl is selected from Cl_6al kyl -O C(=0) -,

optionally substituted Cl.6al kyl, 15 optionally
waadwsiotset ed C3_6cycl oal kyl, optionally substiPCt/e82004/002074

phenyl, optionally WO 2004/101522 PCT/ GB2004/ 002074

125 substituted C3_5heterocyclyl, optionally

substi tuted phenyl -Cl. 3al kyl and optionally

substituted C3_5Sheterocycly|,»Cl_3al kyl; R2 and R3 are,

i ndependently, selected from hydrogen, optionally

substituted Cl_6al kyl and optionally substituted

C3_6cycl oal kyl ; and 5.R14 is selected fromoptionally
substituted phenyl, oftionally substituted
C3_5het er ocycl yIRZoptd subst j+ut ed
phenyl - Cl . 3al kyl , tiong ed
C3_5het erocycl yl - Clp38al k ' aQl | Y substi tuted
Cl. 6al kyl, optionally sub 3 6c¢cycl oal kyl and
optionally substituted C3_6cycl|pal kyl-Cl 3al kyl. 10

d of fornmula VII,
conprisingg O RNI3 RI | 1R*R1 R 15R N RL
VI reacting a conpound of foQ a VIl with R16-X2:
O ~R

m

wherein

R! is selected from Calkyl-O-C(=0)-, optionally substituted Cy.¢alkyl,
optionally substituted Cs_¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C_salkyl and optionally
substituted Cs.sheterocyclyl-Cj.3alkyl;

X! is selected from —OH, -OR", -0-C(=0)-R'!, -Cl, -Br and -I, wherein R'! is
Crealkyl;

R?, R? and R* are, independently, selected from hydrogen, optionally
substituted Cy_galkyl and optionally substituted Cs.¢cycloalkyl; and

R!%is selected from —H, optionally substituted phenyl, optionally substituted
Cs.sheterocyclyl, optionally substituted phenyl-Ci.salkyl, optionally substituted
Cs.sheterocyclyl-Cy.salkyl, optionally substituted Ci¢alkyl, optionally substituted
Cs.¢cycloalkyl and optionally substituted Cs.¢cycloalkyl-Ci.salkyl.

19. A process for preparing a compound of formula IV, comprising:



NR3NH RLI5 N 11 15 R WD 2004/ 101522
PCT/ GB2004/ 002074 126 'VIIl1 wherein Rl is selected
wo ewan@is2Bal kyl - O C(=0) -, optionally substitutBC/GB2004/002074
Cl. 6al kyl, optionally substituted C3.6cycl oal kyl,
optionally substituted phenyl, optionally 5
substituted C3_sheterocyclyl, optionally substituted
phenyl - Cl . 3al kyl and optloTﬁézy substituted
C3_sheterocycl yl - Cl_3al kyl ; and R3 are,
i ndependently, selected from hydrogen, optionally
substituted CI. 6a|ky| and optionally substituted
C3_6cycl oal kyl ; X2 Ys selected froml, Br and d; 10
R15 is sel ect froH [ substi t ut ed phenyl
optional ly substi’uted clyl, optionally
substituted phenyls Cl pal Iy substituted
C3 _5heterocyclyl -Cl_3a pal |y substituted
Cl_6al kyl, optionally substlt ted! C3_Geycl oal kyl and
optionally substituted C3_6eyrt dal F’CI_SaIkyI and
R16 is selected fromoptiopallyl subgtjtuted
phenyl - C1. 3al kyl , optionall 5 suBstituted
C3_shet erocycl yl . optional | yNsubsti t ut ed
C3_5heterocycl yl - Cl. 3alkyl, gdptionally substituted
Cl. 6al kyl, optionally substituted C3_6cycl oal kyl and
optionally substituted C3Vcycl oal kyl - Cl1. 3al kyl . 22.

D O RSP SRR -8 i il & X

y

wherein

R! is selected from Cj.salkyl-O-C(=0)-, optionally substituted Cj.¢alkyl,
optionally substituted Cz.¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs sheterocyclyl, optionally substituted phenyl-Cy.salkyl and optionally
substituted Cs.sheterocyclyl-Ci.salkyl;

R? and R? are, independently, selected from hydrogen, optionally substituted
C.¢alkyl and optionally substituted Cs.¢cycloalkyl; and

R'2 and R" are independently selected from —H, optionally substituted phenyl,
optionally substituted Cs.sheterocyclyl, optionally substituted phenyl-Cy_salkyl,



R2 NI'\ / J3RNJO,RlL7 R4 SO NI1 20R 1IX

reacting a conpound of forrmula Il wth X3-S(=0)2-R17:
wO\@D0200422101522 PCT/ GB2004/ 002074 127 O z RAMI/GB3004/802074
NH RA NRL I1Il wherein 5 Rl is selected from

Cl _6al kyl-O-C(=0O -, optionally substituted Cl. 6al kyl,
optionally substituted C3_6cycl oal kyl, optionally
substituted phenyl, optionghly substituted
C3_sheterocyclyl, optionally substituted

phenyl - C1. 3al kyl and optionally

optionally substituted Cs.sheterocyclyl-Cysalkyl, optionally substituted C1_6alkyl,
optionally substituted Cs ¢cycloalkyl and optionally substituted Cs.¢cycloalkyl-
Cy.salkyl, or R!? and R together form a portion of a C3 ¢cycloalkyl ring or a

Cs.sheterocyleyl ring.

20. A process for preparing a compound of formula VI, comprising:

10

y

wherein
R! is selected from Cy_galkyl-O-C(=0)-, optionally substituted Ci.salkyl,
15  optionally substituted Cs¢cycloalkyl, optionally substituted phenyl, optionally



10

15

substituted C3_5heterocyclyl-Cl_3alkyl; X3 is selected
from-OH -OR', -d, -Br and -1, wherein R11 is

w@wabisyr ; 10 R2, R3 and R4 are, independentPgT/GB2004/002074

sel ected from hydrogen, optionally substituted
Cl_6al kyl and optionally substituted C3_6cycl oal kyl ;
and R17 is selected fromH, optionally substituted
phenyl, optionally substitui,gd C3_5heterocyclyl,
optionally substituted phenyl-Cl _3al kyl, optionally
substituted C3_5heterocyclyl-Cl.3alkyl, optionally

eSS BE L RS L e doma
stb3tifeadat aattknky Sill-Sahikyl,; .

R? and R? are, independently, selected from hydrogen, optionally substituted
Ci.salkyl and optionally substituted Cs ¢cycloalkyl; and

R™ is selected from optionally substituted phenyl, optionally substituted
Cs.sheterocyclyl, optionally substituted phenyl-Ci_salkyl, optionally substituted
Cs.sheterocyclyl-Cy.3alkyl, optionally substituted Cy.alkyl, optionally substituted
Cs.scycloalkyl and optionally substituted Cs.scycloalkyl-C.3alkyl.

21. A process for preparing a compound of formula VII, comprising:
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v
wherein

R! is selected from Ci6alkyl-O-C(=0)-, optionally substituted C;.¢alkyl,
optionally substituted Cj.¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C;_salkyl and optionally
substituted Cs.sheterocyclyi-Cy.zalkyl;

R? and R are, independently, selected from hydrogen, optionally substituted
Cisalkyl and optionally substituted Cs.gcycloalkyl;

X2 is selected from I, Br and CI;

R" is selected from —H, optionally substituted phenyl, optionally substituted
Cs.sheterocyclyl, optionally substituted phenyl-Cj.salkyl, optionally substituted
Cs.sheterocyclyl-Ci_salkyl, optionally substituted C;_galkyl, optionally substituted
Cs.¢cycloalkyl and optionally substituted Cs ¢cycloalkyl-Ci.zalkyl; and

R!¢ is selected from optionally substituted phenyl-C,.salkyl, optionally
substituted Cs.sheterocyclyl, optionally substituted Cs.sheterocyclyl-Ci.salkyl,
optionally substituted Cj.salkyl, optionally substituted Cs.¢cycloalkyl and optionally
substituted Cs.¢cycloalkyl-Cialkyl.

22. A process for preparing a compound of formula IX, comprising:

IX

reacting a compound of formula III with X*-S(=0),-R"":
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wherein
5 R! is selected from Cj.galkyl-O-C(=0)-, optionally substituted Cy_galkyl,

optionally substituted Cs ¢cycloalkyl, optionally substituted phenyl, optionally
substituted Cs.sheterocyclyl, optionally substituted phenyl-C;.salkyl and optionally
substituted Cs_sheterocyclyl-C.salkyl;
X3 is selected from -OH, -OR”, ~Cl, -Br and -I, wherein R!! is Ciealkyl;
10 R?, R® and R* are, independently, selected from hydrogen, optionally
substituted Ci.salkyl and optionally substituted Cs.¢cycloalkyl; and
R is selected from —H, optionally substituted phenyl, optionally substituted
Cs-sheterocyclyl, optionally substituted phenyl-C;_salkyl, optionally substituted
Cs.sheterocyclyl-Cy_salkyl, optionally substituted C;.galkyl, optionally substituted
15 Csecycloalkyl and optionally substituted Cs.¢cycloalkyl-Cy_zalkyl.



