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acyl CoA:cholesterol acyliransferase (ACAT) genes. [Cases et al (1998) Identification of a
gene encoding an acyl CoA:diacylglycerol acyltransferase, a key enzyme in triacylglycerol
synthesis. Proc. Natl. Acad. Sci. USA 95: 13018-13023]. DGAT]1 activity has been found
in many mammalian tissues, including adipocytes.

Because of the previous lack of molecular probes, little is known about the

regulation of DGAT1. DGAT1 is known to be significantly up-regulated during adipocyte

differentiation.
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Jl"_bd&l-'g%% (Otsuka Pharmaceuticals) describes thiazoleamido substituted phenyl
compounds which are further substituted with alkylphosphonates and which inhibit
DGAT-1. W02004/100881 (Bayer) describes biphenylamino compounds substituted with
imidazole, oxazole or thiazole which inhibit DGAT-1.

Accordingly, the present invention provides a compound of formula (T)
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Cﬁ,r OpRPr et W@z{ybutylg @cmplf (;hﬁﬁmhl;ylcm'yomdnclude
EETOTHE e N e a———
lasprﬂmlmb«ywhaﬂddmy%myloatumydyw@my)lf (1- @@nghnﬂdﬁw include
(O RRMEBT S RE e P Boreog ke o
pmpghyibb{?jl;lmry, Ilsl?z)?ﬁb}@ncydrﬁdﬁ:ymxﬁ 0l itéi:httblﬁk}lk:,‘hlfrﬁbnylo@?,ﬁadiﬁfnﬁlés of

a SUl 1.1 ncli uge ne suLtTin
(égiﬁ%%?ﬁyf rhopyl igg %Ml )?lgwcafbomg é‘;!ﬁhoﬁﬁﬂeéhﬂquﬁmnyand
eﬂh'dkyﬂaﬁdd)h 1 ﬁﬂbbox;@é@ﬂ'ﬁ’}le% ?fopBch@x@bﬁ’;hlﬁ}ih%ﬂﬂ lglﬁ&bs)lcaﬂb&%jl Ll=g(§mples

| sul fon | sul f

Oif élo )@Bsnl@m mélic}gkf mg| Mlﬂbatthygfbloﬁ mwy hio emnqﬂy&_tblo@nd butylthio;
efcalmﬁ@&'l(fg@]ﬁk&lgﬂﬁﬁ&l 1hﬁﬁ&%§hﬂ§{lﬁ%y§&1&ﬁﬂl¥ 1 SprP}?ylsulﬁ'lnyl

ethogésu fonyl, propoxysu I'sopropo
isppegp ulﬁnylwﬂfomyislul,ﬁwk amph}dss O:ff(l -6C)alkylsulfonyl include

n
et R A BTPHS L B ap e eng tetdtronnds
ete&mlﬂestnft(y%caﬁlhmwhmw cncaﬂel nfefiog @by Shdssulfdagt) as
nmet h 3@on amnol rbonylanlno
PIP8 Srpr SRy utﬁmt}&fp%r%alﬁme&ﬁf no;
(Bxe}mlkﬁsar%nylﬁﬂanﬁ(}h@lhdfé/qlMa)ﬂﬁﬁa&ta&ﬂbﬂmlh@ ft U8B allyl CONH-] such
1-4C alhglanlnocarbony such
as tert—butylca onylamino and
(1-3C)alkylCONH- such as methylcarbonylamino, ethylcarbonylamino,
propylcarbonylamino and iso-propylcarbonylamino; examples of
(1-6C)alkylaminocarbonyl include (1-4C)alkylaminocarbonyl such as

methylaminocarbonyl, ethylaminocarbonyl, propylaminocarbonyl,



met hyl am nocar bonyl , et hyl am nocar bonyl ,
propyl am nocar bonyl, 6 WO 2006/ 134317

wWEFAEBBO0D6/ 002067 i so- propyl am nocar bonyl anPiCT/GB2006/002067
tert-butyl am nocar bonyl ; exanpl es of
di (1-6C) al kyl am nocar bonyl i ncl ude
di (1-4C) al kyl am nocar bonyl such as
di met hyl am nocar bonyl, N nethyl - N et hyl am nocar bonyl ,
diethylaninocarbonyl N- et hyl - N—propylaninocarbonyl

: - al kyl
B e S S
déLEh(T) alkiy ainprashyr yd irichole dl(iléﬁlpzlbypgahmmanbmxyhmch as
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Egrtlall aromati Cc _groups such as |ndeny éanyl

Tepdlotlapine: ek ay Gepthylpming diethytaneing dvmethw1~Nrauh341ms,
NERbHYR gﬁi antiis il lA8R,; Wi ch may be

aronat | on aromatic rings or partially aromati c,
for Bﬁ&mlc@ te el grompsngcluﬂq: aomati¢ cr@ylis giotipdoduyh 9 giiegnyll and

ast one o
bl ool S8y, Bopefe oS T i P T iedisah. hey
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frbtﬂ’lgt% fetaBly Vitdnl 4 ﬁpfmﬁﬂgseﬁoﬁ‘lél 9EMas? ofc HBIMEL 8 Heferoatom such
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o ?,WPH St g 3#193{ maype FHIgRe-cir dyeyeliq migatomy wherein one
of bdtR&REYhay bd ﬁhﬁgtgél ¥ unsﬁtﬁfa[egyﬁk Yy rp%(ﬁéf ln\%r be aromatic. In

I soxazol yl, pyrazolyl, pyri
PHYiEHa, hVVChC Ipgrsiyetems W}«ll COmpTISan,Sﬁ@/S,,G memmd qr 6,6-membered rings.

E%Hl}?@#) LS o}f ljogf‘sqgélﬂ(% fugs}zf t 1e I ng)riz }P?X'reop]lg nyl3 I1mldazolyl triazolyl,

ben enzox
tlba,zn]y(hft@tr%zblyl \Mml}}’lhectmm;zlypjrryiolylppyndlymﬁﬁmﬁu Ligyraziny],a

for ex cte from
ROl iyt B esbineley oo RO bumoR o P b
béranthzuist, sbleﬁ)zmshléﬂyebﬁwnzom;@r ein the sulfur atomis
OXi ed to SO furyl, thienyl, pyrrolyl,
pyr r BIPFR; Wrocycm iieﬂesﬂcycll% IsABpRe-Cyclinting.at iy lfor example

sdl&‘tdd&?&ﬂl wperl&liiﬁZﬁi&)é’ﬂazmj/lsl%ﬁﬁﬁgfuw thufﬁ{&glg& n%l(andayeg%la*)élthe eof
yrindin pyrazi nyl, pyridazi ny triazin d
ﬁ?ﬂe’é‘ thayul &ioBy lswxyb‘}eééct g@ of SO ﬁpylp‘élmndl pyirolyl, pyrrohdmyl

mBHapz%[ﬂzth%lyl tﬂﬁ&@lﬂp Itétﬂ?cfl}dt Q}%a%%ﬁg/ soxazo)élq Céyggal ng éley or

t her eof where
pygggl)hnyf Dyspkzinyt, pyledaginyl podrtriadinytl;, anrlylﬁd’ré)bdtrdblﬂaﬁﬂy selected from

y r a e }%/%(erazn)ptél? Iasﬁ-ngl %&ﬂ, h?é(rngrﬁ 1no &)}Sc’lgv)%?s.%){s tl‘mjﬁxi@f wherein the

sqhiiar atdaz lsrw{idlseWﬂ@SO thO@Y ﬁﬁ'YlCihYényl ?flrrolkipbﬁ&&ﬁﬂlﬁjl ' 1ﬁ11dab§ly1
f or exarrp e sel ected

th aﬁglé’ )9%2&20):?'8’1 lﬁ%ﬁafgﬂ% Pyr?%ﬁ'hé}uli’%’élb' ﬁymmldéfml,myyq;myh glnd pyrldazmyl
benzwhezeterbeycBENEOR@LREYic” is a bi- -cyclic ring, it is for example selected

from indolyl, quinolinyl, iosquinolinyl, quinoxalinyl, benzthiazolyl, benzoxazolyl,

benzothienyl and benzofuryl.



benzot hi enyl and benzofuryl. 7 WO 2006/ 134317

PCT/ GB2006/ 002067 "Heteroaryl" refers to those
whedoendsyrl i ¢ groups descri bed above whi ch havECEHGB2006/002067

aromati c character. Exanple of heteroaryl nono-cyclic

rings include furyl, thienyl, pyrrolyl, imdazolyl,

triazolyl, thiazolyl, tetrazolyl, oxazolyl,

i soxazol yl, pyrazolyl, pyridyl, pyrimdinyl,

pyrazinyl, triazinyl and pyridazinyl further suitable

e RS 8 e o AN BN o wich v

apymazechyhcten )B)dadiple, of hpbﬁfdaml diolﬁyicycm)tfngz iftytlde @ﬁr@ll thienyl,

AR E btk PG Gt deolaL B SN i prezols,pyrcyl

POKPIdSE) BRSNS etﬁamyuah@ pRREin{; GathePitahIe leifples include furyl,
rocar byl " whij refers to  any structure

@s%grﬁyﬁowg 18%4356]1511 é*ﬁ%?qwa%@éﬂ BebwelyL Presdyhayridd

p@ﬁﬁﬁkﬁg}qdp}]r&lﬁ}}lgﬁ@ }g[dazﬁplal ns or conbinations in which
rings ‘are joined T0 chains or to further rings, or are

f usedhe feémf‘ ‘aatleyBrrefernig oryl @ehstiuggd) ajkyl Espdps)smh bybengyloups

\C’:V'alr lb gﬁll%g%%r’gssfoﬁjg g%seéi 1%&16%@6011%(1%&# Hl%fuﬁ{g glﬁrdroc rqy}( Whl%h refers to
agy ytructlac ad)mgiﬁs,ingﬂadjokland hydromlailtdﬁym y’JFhesecmﬁrj b@ziri@yxged)m rings or
cﬁ%ﬁ% i) ﬁom%nrxi 1%?5 dg%c:hr}&agg gVé%B?A T‘?éﬂglfls %eltg%g‘é{ef gﬁfés'aE are fused
t(fs ﬁiﬁ?én rﬁngsed}lem]rhlﬂy &b?ﬁbbarbﬂ gk&i@mall adrkaif ﬁlofnilnt@/zor {0112 mstalhce from

[ cll nol et] es ere any a al Kken

WWMV Thsgsamay be il atloaye plksh eyt
k a !

afa?ﬂ%‘glilézaiddéaélﬁg I'b; % ??hyg%&glg%m( Fg&gc%&&?‘%dﬁa&' %qsdreﬁfcyl

&F pyaloglipayl pre oﬁ)onel}sc Mﬁtetwd wmhmﬂd@/a allsngl, alkynyl and/or
lC Cc 1 l e option
“g%cflﬁ%%xgiﬂet% 9%’69 %dr{xé%/éc )y? allk%}{il 3'3?%&/1@&.{% a C? Iptionally
@@@H@ﬁbwﬁl%@kwﬁqtymbymmmkqwlgroup by a direct bond,
| k
o ok ARl b G b P

mmnwmﬁwmﬂduﬁKDa:kyl group Llnker F)ha I
- I . .
Cy el SVEREyRy ! Fsan AR CIRIRA R (G oty ot erdietty o

ciacodsldaxsalfeth\yl);h a (1-6C)alkyl linker. References to a
of h drocarbyl and heterocyclic groups

| na i on"
r ef 2’1‘3 ) 5 Ohﬁ’ﬁil éltlkf‘éisto WieeRd eiehsx o ey elepdibil @roup by a direct

b&g{engMgILgC%{ #g@hﬁéd to one or nore hydrocar byl
groups. Suitabl e Conbi nations of hydrocarbyl and

het eglrchenylereprdinksd toredegersl ienyl group by a direct bond, or with a (1-
6C)alkyl group linker;

d) a (3-8C)cycloalkylgroup (such as cyclohexyl or cyclopentyl) linked to a phenyl
group by a direct bond or with a (1-6C)alkyl linker.

References to a “combination” of hydrocarbyl and heterocyclic groups refer to
moieties which contain one or more heterocyclic groups joined to one or more hydrocarbyl
groups.

Suitable combinations of hydrocarbyl and heterocyclic groups include a

heterocyclyl group (such as morpholino, thiomorpholino, piperazinyl or piperidinyl) linked



het er ocycl yl group (such as norpholino,

t hi onor phol i no, piperazinyl or piperidinyl) linked 8
wOED0808B17134317 PCT/ GB2006/ 002067 to a hydr oce€D%B2006/002067

group (such as a (1-6C)al kyl group and/or a

(3-8C) cycl oal kyl group; in particular a (1-6C)al kyl

group). Unl ess specified otherw se, the expression

"hal oal kyl " refers to al kyl groups which carry at

| east one hal o substitutent. This includes perhalo

SEBBH bAES PRIy S5 B

patimbleah Ko&§)alkyl groiis). t o be understood t hat optiona

var LRSS iRl a8 BisheliRbicihnloatS Rilita afSY eroups whicn

capreai lbise dne halte $uibsstiita@nt) ethey 1ﬁdt1ﬁH§§3 erhl@fo%tb@@ dvh‘éfbaill Hyldf¥en atoms
are QOt t her eby quaternj sed. Were, option

LGB IEF syt HygR FiFpi Weqlon.@pﬂres@o“lgﬂc&u@w
is toibe bundesRbe At Bﬁ’tﬁ)‘haltshbﬁlt@%fs' Al ah%r %ﬂ)ub %lyllbg %ﬁac"iﬁlaél to

substituents being chosen from one of Spéc
agy avplableatomnes appreprinte yalessothrsivisg swseénmf:lmdmgﬂlmm@toms

PRk dQﬁatttﬁbg‘,a @?&ﬁ%@%@g@ﬁ%en froan?l ogous conventi on

applies to“su m*"0, 1 or 2" groups
and "Wheoy Opt®halesnbbtmvylt5®tr¢1dmscmfa¢m §aus2 gr dugsups it is to be

sult bl e 05|t|
A AR BT RS Pl B S RS e
spazdlﬁddl droltpa d)lf] (h]:-sﬁ@)l&ielé&lbeing @:lﬁwéﬁ ﬂohlﬁdfbﬁ%gf@d $Bthe spelclﬁed groups.
r et roxyet ydr oxypr opy
/’#’oﬂﬂy fl"ﬁ%“ ﬁBY%ﬁﬂE@@% %%%iﬁf?%ﬁ% o3y T (thd & ¢t 8tops 1 or
2whgﬁanyeﬂ&h&ﬁkgggghgégat|on a group is qualified by
her ei nbef ore defi ne defi ned herei nbefore' the

sai dSgpbilsntsapydepassuat apesuitahle posiidan ans foi gxammile, an alkyl
Rhpadesirde ikl ibsatitdghls ﬁ%&@ﬂ;(cﬂbiyn%h 1,g§

particular définitions for t at” group
ldndersetbpld t hat wher e substltuents contain two

2ﬁﬂ%§5§&§?»533 JRlly %% chain, in which both are

(for exanple two al koxy
substot theatsdance bhﬂmlbt i &ste be wdesdidigit thitwehietesin alii€ speoification a

substi t n sa rba of .the al kyl

cE3tR o By YR e et G Pe e Remd erou
eBttdgiakdet! &fétfﬁstfo@Eurﬂng) aid Br6atlest deBhBIUR adW 6l ad dA6B BncBl of the
stated for simlar groups herein. A conpound of

PRCRYAY defnitionsfay thad gFau8t abl e aci d or basic salts, and
i N suGHiaRIBdersRETHAL \%Bér@tsﬁlﬂﬂtugﬁts @orﬁzﬂfﬂl‘?&' régbs?iﬁleﬁts %?1 lah alicyl

may be appropriate, pharmaceuti ca accept ab

chaihtis whigh teth mbekdﬁ;by@dmmtm Kk emﬂhm@ alndy salsstituents),

tlli gf?%g gzz?j %{Ug@lﬁ%}g gllg ggy\%uggft%f%gs!a(% atgle ?ar% c&gPon atom of the alkyl chain.
addl i moh stsiall esewhard) sm$able optional substituents for a partlcular group are

those as stated for similar groups herein.

A compound of formula (I) may form stable acid or basic salts, and in such cases
administration of a compound as a salt may be appropriate, and pharmaceutically
acceptable salts may be made by conventional methods such as those described following.

Suitable pharmaceutically-acceptable salts include acid addition salts such as

methanesulfonate, tosylate, o-glycerophosphate, fumarate, hydrochloride, citrate, maleate,

tartrate and (less preferably) hydrobromide. Also suitable are salts formed with phosphoric



nmet hanesul fonate, tosyl ate, a-glycerophosphate,

fumarate, hydrochloride, citrate, naleate, tartrate
war@o(1bsss preferably) hydrobrom de. Al so sui t B5ii/€Baw06/002067

salts formed with phosphoric 9 WO 2006/ 134317

PCT/ GB2006/ 002067 and sul furic acid. In another

aspect suitable salts are base salts such as an al kali

netal salt for exanple sodium an alkaline earth

nmetal salt for exanple cal ciumor magnesium an

(o] ic amine salt for e le triethylam ne .

o PR R TRehiok g SR sels elBae S BB @b ppie meta st
fpr éxambReodidinh enzlihldiRicagh mblalsatti thed@ibrt dalhanbi@agnesium, an
tris-(2-hydroxyethyl)am ne, N nethyl d-glucam ne and
ORSANH YRS ¥t IO ERMR trlﬁ@yﬁ@.lnerwew@ﬁ%fyNr}aethﬂpwe@ﬁa@w one

N8 BipeRline, 3bRThe IGRERFIaRh O N N-B ety AR arthe,char ged f
nictions and the valency of the cations or anions. A

iy brdregetbamiaedimiedul | y- acceptabl e salt is the
dsﬁgéaﬂgﬁéﬂdtamlw%@d’sesﬁch ESClyLI,Slg{‘. {tﬂe&ﬁ%hbéﬁbl%tt*&%n% ca1{1c81§cire

Sal t uri ng preparation, are ess SO
apiontdagendmgoarthemintendf chaygeth éustiedsend dd: vateathef the cations or

[ ically-acceptable or nqgt. Wthin the present
RO R PR SRR AP fhia ot 1 48° piBiplong of
t he Hoownet| @ fadilitarriscdativalof tHelielt @aingpaypagxidh alts whih are

henomenon of tautonerism and that the fornulae
I%Fé&?ﬂgéﬂR%Ff’%‘?sﬁnfﬂ?’?t%Xg]??’l’eg“é{eaé"f]i‘e@ﬁh represent only
pBiena0éutichle,-RREsthtlb 6r ndtaut oneric forns. It is to be
understood that the invention enconpasses any

t aut SHEHR the Presernimtenten it iftp bp pedeptmritha ercomppyndafdhd
ol @) 8& dalt M &H nﬁ?][eﬁflﬂﬂit HR g’lﬁ ron?é?l%n of ﬁ@taoﬁfgﬁgﬂl %?% {r?lrﬁrg@lle

utilised wthin the formula aw ngs. rious

formuppectizwiges within Kirio specificatidnesan rapresegonkyxaapl e pofsitdeich
eri.yatil , Desi.gn of Prodrugs .

T e R8s 8 e e M B mEREFSHEY gigerc

fonm whiok yhitits GGA UbhctivitR andis n3018-b8 imitee ehcketyl tdanykne

W dder,. et al. Academ.c Press, .1985); b) A Textbook

t%?"“ﬁﬁftfgﬁ’%g%ﬁd &’ﬁg‘llﬁg%f%ﬁﬁﬁ?}“’%ﬁﬁi ted by

Kr 0g¥g#aistfolndy SfeodraghthrdknoRiig g0 FokaRbRE oPsuckPesidaly

and l'ication of Prodrugs", by H Bundgaard p.

diri?.-tll’ ¢1991); c) H Bundgaard, Advanced Drug
abel | YREi¥n ReMo8MEs, eBitedlisy3. ]ﬁﬁl%gga)rél,_(gﬂseﬁzr, %9’ S PUdino& in
al ., Journal of Pharnaceutical Sciences’ 77, 285
Enzgedpey, divd 42ep- 3Q0-3Rb4adjted beK. Widder, @helr(ARtademicButss, 1985);
092, OORkIB rpCRle r (el Virkg
gl eav %Xe esters o nco%%ﬁglg&g?&’t ﬁ%g[E&JQ;K%gSgaard Firtén
and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p. 113-191 (1991);
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e) N. Kakeya, ef al., Chem Pharm Bull, 32, 692 (1984).
Examples of such prodrugs are in vivo cleavable esters of a compound of the
invention. An in vivo cleavable ester of a compound of the invention containing a

carboxy group is, for example, a pharmaceutically-acceptable ester which is cleaved in

the human or animal body to produce the parent acid. Suitable

10



invention. An in vivo cleavable ester of a conpound of

the invention containing a carboxy group is, for
we@ipbs17 a phar maceuti cal | y-accept abl e ester BiI/GB2008/002067

cleaved in the human or animal body to produce the

parent acid. Suitable 10 WD 2006/ 134317

PCT/ GB2006/ 002067 pharmnmaceuti cal |l y-acceptabl e esters

for carboxy include (1-6C)al kyl esters, for exanple

met hyl or ethyl; (1-6C)al koxynethyl esters, for

. : - | hyl
APPSR s ) BLEUEVSORKIPLIN, s cxamot
neshyd os gthy 13 ¢1-8C)ptpsymethylesteisc for brayplomythbx Gadtayl] Qy|

SRl Pl P b S SPGB R s -
S?I-imtd)auﬁorﬂcaamﬂmﬁml aalm-)akyﬂteﬁﬁfshwr?xamplef |

- al | coxycar bo oxye esters, for exanple
LRSI ST BRy bl G b, e gmblest er s
SAREthPOND-didRblabi2:yINe (L 11-86)adldx Gt Bony %&tﬂﬁ%st%gefo? Sfample
for exanpl e N, N-di net hyl am nocar bony thyl esters arP

INngibppicairPRde BB H PP e dy kostcanehdmagnob er dioNrék
6 amﬁyyqu&?%efm@g Ry @xdng[flg ﬁel\l-dﬁgé@g a

d i
EoIRY bR B Bl X oRREBANRIS o Ml swigroape
N-btbylamireetibomylmethylt extens; agd manpelfoomyd girany parbsxy grotip in the

| e . pharmaceuti cal | y-accept abl.e ester i,ch is.
oSBT or e TRar Bim s Ao B o o b oprbtadar ihaetion
cpainiditg ayydrosy er@ipds)for cxtinbRPA pharph@uiB§ubispable)ester which
.aéegpéab e . esters foq h&?roxy i ncl ude (1-6C)al kangyl
1dpayed m the human o anfraal body {p preducs the: pagerbhysleeiygpune Shigable
nhataeéuticAlREacBERINE csHrOR hid¥x PRCRHDBIL b ! '
parri r?orretchgfaco&gﬁl\l- gutr)st [ tlg?e)é}b.rrgno- gor )‘ddik-%go(yi\:é%écl)g’aﬁoﬂyl
exe Artryppterss ¢nd bepzqyhpiters whengintberphenyl grevyogy beabeiityted
- ITRL ' h emz AN
e e e L s T
egamnple Aramdempdiyibnzoy] eftorsmnd 4-N,NHimehptaaiinomethylbenzoyl esters.
asy o . t ,tut ar han /or .sul fur atons,
o o oA BURBY bt G By R ePlaiF oraiprl Y Botmuta
(Dponteialabymmeticalty sabsititad edrben dnd/orsulfib@tEnse iRRUMdRgRatay

exhi bi t. pol phism_ |t is tp be understood that the
eﬁlrsglgearﬂd bre)rﬁ?i"’g‘% lg‘nOPé’ﬁElbﬁﬁ’é’é’% é%‘i)‘é‘ﬁiimc HEW D compounds may

e@liibit §allymprphedal. Vs 1 oHAB1RBH ChaPthe PtRER PRI dntohPds®s any
or mxtures thereaof, which form possesses properties

TS % PPy AEiYenPRIBTeTPBis b terpaisTmere formi erymixiuresihdrend, which
£V PoskIQeB ropeRick N&AANL ﬂﬁ%‘ﬁ&i}iﬂo@ LEBANAG 1 %@ﬁ&iﬁﬁh %Xihg%h‘fcﬁown
forms (for exanple, by resolution of the ratemc orm

ipthe eEdPy'de arepirzapticatly taetvmiouedor dxymplenhesdlstidurafithe racemic
f%% %ﬁ%g#gtéﬁ%%cioéﬁ%@%ﬁ%% B? %ys%g}{leg{s :frg):,r]l? 0%%991%—%0'%&2 gtlarting materials,
bp ichiral ayrehesisyray eraymatic rebyluiidy; byraioagsd@hiation, 9 pRERbIn@Mgraphic

using a .chiral .stationar hase) and how tQ determ ne._ ..
spHen Byje il Safop i gind P ety stfpacy Tyt Hbibition
of Daara3titigstysthe eaadardeets eycabsPid@hafiett 1S al so to be

undegstood t hat certai n conpounds of the fornula (1)
and Las also to be understood that certain compounds of the formula (I) and salts

-

thereof can exist in solvated as well as unsolvated forms such as, for example, hydrated
forms. It is to be understood that the invention encompasses all such solvated forms which
inhibit DGAT1 activity.

As stated before, we have discovered a range of compounds that have good

11



t hereof can exist in solvated as well as unsol vated

fornms such as, for exanple, hydrated forns. It is to
wheoonssist ood that the invention enconpasses BCT/GBR@G/002067
solvated fornms which inhibit DGAT1 activity. As

stated before, we have discovered a range of conmpounds

t hat have good 11 WD 2006/ 134317 PCT/ GB2006/ 002067

DGATL1 inhibitory activity. They have good physica

and/ or pharnacokinetic properties in general. The

AT Mo B P BB TR R A S o R Ehee propertes in
gemarall qlk ﬁnm@éemomldstﬂ@@sebmeﬁfrb@ﬁhmmﬁtléa&‘ afd/or physical

ﬁﬂ? und formula (1), or a salt (particularly a
Bt %P’@ﬁ???”ﬂ?@@btable) thereof wherei n any of

t he PpgitiouIRSAspoURSH1i thélﬁﬂérﬁloﬁ%&hbﬁﬁeadcoﬁﬁ@ﬂﬁi Mﬁn&@gr IY%P a salt

defined hereinbefore, or an | owm ng val ues

(paheudarl Yr?aghaaéaqsgmﬂmmeetabbgﬂwpf a\therwn anly odthe of the
g?&fph/@ﬁﬂshﬁ@ﬁts ﬁ{égtlor%HQQWe'ﬁ% §allgés§18}g@e§iﬁ1%retﬂrﬁ)re%r he ];& St il

herei nafter): one enbodi nent ven i'on -are
f@ihwngi@aiuecscﬁwb@h mbsr bofusddowlrand sppfdpriate witlaamy cflthieatefiaitioneand

re brovided s articularly
ﬁ%%g(?ﬂrr%gg @és’lcga 41 i eé%l%eg%F %ﬁeéelg el%s of conpounds of
f or min me(dn)bodinﬁbnaoﬂ‘ tHe hhejitloﬁnﬁmlﬁi‘oﬁiﬁéﬁ coﬁ;ﬁ;ﬁ)uﬁdsﬂiﬂf&ﬁﬁﬂa (D), in an

- f f O till
oferRi s g D o1 B P Ty Retropes g pgepigble sals)
op braﬁlmﬁesm fﬁﬁﬁdlé’(@% @mreﬂék @n&ﬁilﬁl&n@fe REAAG MESIns of

npounds _of faormul é In one aspect, RI is an
CB‘BP‘?‘B’H%Pf fprraylp &0 Ifl@tS@ fagther cigbostipens aetprawdeshialte pattioylarly
pﬁéfﬁfa&élﬁlﬁilﬁdao@&%ﬁ{é stk OP?IB: s.0f cOm gg{ﬁﬁ?@ foRtmi& %]‘5 o RL

is an optionally substi het er group
exanpl @egapechplk o prapitipnalibeibitituce dtyhtgrmm;sud:h @5 optionally

Sllft%{lﬁﬁ 3{h¥+yl%§8éb?hgﬁuch as pyridyl, thienyl or

| soxaz n optionally substltuted bi cyclic
het efn:faloyﬂer gapectpR Lis ah opw)nlanljd albytituted biste sl igfonb, for example an

LR T NP
am apli‘ttnblﬁf substﬁihteﬁ mydlyclid Isetored ol gtbup isokl 84 MtoelyR Qii‘lﬁ@iaﬁ'lh?lnyl

benégfuL¥ I noxal i nyl . Suitabl e optional
! R1 i ncl ude groups |ndependently

sel eni £RIrth&pdRA R
et hyl . ot hﬁ@ o %%ﬁ%"“?ﬁ%@f‘j‘ BHpiBEANRTLIHN n, paphihyl,
¢

thigsyL, ispwiealyl indely’s besrotkieny luﬁéﬁﬁaMéqumpmﬂmylcyano
C( O SiRdble ph% FubsHd ?SI \‘ﬁ%s S luag gr%ﬁf s 1n$3pencgelnﬁy ﬁ%}?c%edd from Rf

in partlcu ar 1s an ar
of GeeBakiyl gjgmp_sysugh ztsrme(tﬂylﬁf{ib}dlokydﬂ bunjdt iPGmmahlhiyvalues of R for

lﬁ)@?ﬁ%ﬂ&% gltrlrg? hn u)de a%la tré b C h j‘rﬁhl’% LQ)% \gl%rrggwbkg %ggeﬁned
ang’vemd-lﬂ(ﬁar(lﬁ%Ré}iIﬂ ar&H@suc&l @ﬁ:ﬁhb&@l%&aﬁ@%%‘) & b¥RzyEPorQl-6C)alkyl
optionally substituted with halo (such as methyl, isopropyl and difluoromethyl) group.

Where R’ is substituted by a group ~X2-(CR3R4)q-Za, a group —X>-(CR’R*),-X3-7? or
a group (CR’R*),X%-7% R® and R* are suitably hydrogen.

Further suitable substituents for R' include halo (such as fluoro or chloro), (1-
4C)alkyl, (1-4C)alkoxy, benzyloxy, cyano, nitro and halo(1-4C)alkoxy (such as
difluoromethoxy).

W is selected from —C(0O)-, -C(0)O-, ~C(O)NH- and -C(O)(CRAR®),-;
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a group -(CR3R4)X3-Za, R3 and R4 are suitably

hydr ogen. Further suitable substituents for Rl include
whadoe/184uth as fluoro or chloro), (1- 4C)al kyl PCT/GB2006/002067

(1-4C) al koxy, benzyl oxy, cyano, nitro and

hal o( 1- 4C) al koxy (such as difluoronethoxy). Wis

selected from-C(O-, -C(OO, -C(ONH and

-C(O (CRARB) k-; 12 WD 2006/ 134317 PCT/ GB2006/ 002067

In one aspect Wis -C(O-. In another aspect, Wis

c(O %E C&Q §.S aspect suitably k is 1 and RA
and ar |ndepe ently hydrogen or methyl. In
anot iﬁlean@hﬂoamemew is o€ (QHTR RIYp elmtthis kspiest, duiably kRAI aadB* and R

all%Bm%lg% aenl(ar rgg]en%ln%( glyqau %@{?tger eé?%ég&ée&% #t&mas;&:@( is 1 and R*
and:RB)@emex fonﬁ(a@}rﬁbléd‘vﬁ) eyclopeit) &(dyedbBexyl ring( O) CRARB-

(wh f |
Cycl SBAYT Y BIRrapLion oo <Y ORTReHHORHIE F Qe
(RO@(@E'?‘RPE gwﬁﬁ@lﬁq{"%ﬂwa tdgdilfer forfll 4 §LlopRPYH cyé{mﬁftﬁ c?{lcloﬁerﬁyl or

group - CR5R6)t X6 is suitably oxygén and
Cki?lélﬁeéb’ -an integer of from2 to 6. Alternatlvely,
Y isg QLR 6 r ably -Q(CH2)t -
wher e1 agllres an ﬂdﬁ&@eﬁi%a%u%ﬁ%ﬁ?o 6 and t is an

i nt e§@reroY if 2 gronp -KY OB REnd® isrsujiahly bxygenandst is preferableg an

. IeS unsubstituted aryl, unsubstituted
llﬂggeéé?grg%ﬁéal Kyl , unsubstituted (5 12C) bi cycl oal kyl

0 r u muahmtweﬂmﬂéd a( e CH,); be moteqabfsably -R)(CHz)prvﬂi‘e&r $ib iy

t abl

iSO HRAO SR BT GES g Bomo Sa b ORGP BY s it
I'n alWHe'ﬁQIZ iR QBN IR ET aryﬁallgusstautéw(m@jcyclaau%ﬂ bisdshisui@d (5-
és 8C) cycl oal kyl (particularly cl ohexy

12 Haesiclppliyl, osunspbstputed (o b?éi)t{gﬁvcle@éﬂhYa%pmfﬁr%r efpenythasya direct
pengUbstituted (6- 12C)tricycloal kyl (such as
adanmantyl). Wien R2 is a substituted group, it is
sui t Rblisye ifnisdy atsubsttitdshphatylios asebstiedhettroapptgramal | y

nore 1|

_x- &%@}e&) Q]%bé&{géﬁt R fs%@g&lt%% %gssgt'uyﬁ (g 88?&%010&111%1 u(Bartlcularly
cleO}R’P’(RB) g sulsitudied (\ﬂh]é@bloytﬂaoadi{yl (eoclead norbdieyl) 6ﬂ.d)§1bstttuted11 (S

d from 0, cyano, nitro, am no,

12%:1 ﬁfﬁﬁs&%bisladé’@?% yl. 1In one enmbodinent, R2 is

Subs WHedtRéds Hyubstitufdaptdu it arsuRXATRIERE bgaOLRS ofe MMd

Za include _groups_ of su fornula (x) &i@ or_(z) 13
optionally more than one substitutent group -Z, a group -X-(CR'R%),-Z, a group —
X-(CR'RY),-X'-Z or a group —(CR’R®),X"'-Z, where one or more further substituents may be
selected from halo, cyano, nitro, amino, hydroxy or halo(1-6C)alkyl. In one embodiment, R?
is substituted by Z.

Particular examples of groups Z or Z° include groups of sub formula (x), (y) or (z)

13



WD 2006/ 134317 PCT/ GB2006/ 002067 A A Rso _&R 60 (X)
(Y)Y - AR61 A (z) wherein each ring Aor A is
w0 pabepaesdent |y sel ected from an optional |y subBCT/GBR@d/002067
heterocyclic ring, an optionally substituted
cycloal kyl ring or an optionally substituted aryl
ring, each R60 is an optionally substituted
(1-6Qallcyl, an optionally substituted (2 6C)al kenyl
or an optionally substituted (2-6C)al kynyl, and R61 is

an optionally substituted 1-6C) al kyl ene, an
opti onal Nbstdot ut ed ( al ke ene Qr an
opti onal i tuted—2- & Suitably,
opti onal “substituents for A R60 and R61

are group? I ndependent |y sele ted at each occurrence
fromRR )ﬂ one aspect, Zis a %roup of sub-fornula

(x) above. In one enbodinent of this aspect, ring A

Is selected fronmm . pi perazinyl (particularly

N- acetyl pi pe | ohexyl (optionally

substi tut ed, , (1-4C) al kyl group
substituted with carboxya yl or the nethyl ester
thereof). In one enmbfi ment, R2 is a 5- or 6-nenbered
arong ,Sstrycture (a 1 .24 R.62.72q 7

(2 "l 8s At S Rl Sy bu aptigistbsfiuted
heteovyelCHling, alcazronmy sbkittited opllaakyl sk Gﬁzirﬁ(&btlfoﬁélm Sdbstiuted aryl
]éRSO gﬁghere ﬁ% or 1 degendlng upon
I 5 2% opfrongiypsubsiityisd (§-pClafliyly an @ﬁamn% Suﬂzﬁtlwted (2-
6@&@9?& éﬁrop@@naqﬁls{iﬁ(%tutéﬂ'@ @aﬂ@ﬁﬁll ag k9 Qg dg\é ﬁ’ﬁl}r%ubstltuted

|rect bond, is a grou roup - X-

gpaélgﬁenexal{ @Qo@ VA mb(stmze(b& @C)@}k@msaene o(r@pmp}g)nally(g_ubztltuted (2~
6@%ﬁﬁ%& , X, X1 R7 R8, u and v are as defined above,
2

006/ 134317 PCT/ GB2006/ 002067 each RZ is
i nde Peitahiyn toptjormbiubstitvents foograups 4, At R&hand RfT tregrowsi no,

uﬁ%ﬂ %8{@6 %ﬁl‘ltgé%lg){ﬁéur%%e%ﬁgggup 5 Zao?rgugr oup -

In one aspect, Z is a group of sub-formula (x) above. In one embodiment of this

aspect, ring A is selected from morpholino, piperazinyl (particularly N-acetylpiperazinyl)
and cyclohexyl (optionally substituted, suitably with a (1-4C) alkyl group substituted with
carboxyalkyl or the methylester thereof).

In one embodiment, R? is a 5- or 6-membered aromatic ring of sub-structure ()

62)\ 3’Z

(2)

7!, 7% ,7% and Z* are independently selected from —CH-, -CR?- or a heteroatom
selected from O, S, N(R*®), ,where ris 0 or 1 depending upon the requirements of the
aromatic ring, and R*® is hydrogen or Cr.ealkyl, and Z* may additionally be a direct bond,

R#isa group -Z, a group —X-(CR'R?¥),-Z, a group —X-(CR'R¥),-X"-Z or a group —
(CR7R8)VX1-Z, wherein Z, X, X! R’, Rg, u and v are as defined above,
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(CR7R8),,X -Z, wherein Z, X, X1 R7, R38, u and v are as
defi ned above. Suitably, when Z4 is a direct bond, one
W@R008/134317 Z2 is a heteroatom in particular ORGDEB2@6/002067
sul phur. Preferably Z4 is other than a direct bond.
Suitably in this case, Z2 and Z3 are independently
selected from-CH, -CRZ- or a nitrogen atom

Suitably Z1 is a -CH group. Suitably, Z1, Z2, Z3 and

Z4 are -CH. Suitably R7 and R8 are hydrogen. In one

aspe g I f I no,.. Nitro, .amno
v Sy it SRS Sl B DR g, SRR e, g natoq-
6€hadkyl s ol 6, @. group -JHERR’), &5 peedup -Rz(GRRESIES axcth frogim-

- Z, agr -X- § CR7TR8) , x a grou
RSB vt o0 B o s et BT an
al t esnadbily vzt vkt bodd, dns 0B ZEMCH A8k Kitkrodfoft B lar
as cycl ohexyl of sub- formula (b) Ra Rb R62 RE Rd

OB OfAUPRRG2 s as defined above, and Ra, Rb, Re and

R apgipglope ndgnd ivanSeli®eiwedqaf r om hydrogen or a group
Rz as defi nhed above. I n_one enbodi nent, Ra, Rb, Re and

Rd aPuitablly in thig gssg@and|Z] ayedndepesdently salectartfoni rEHE, -CR2 or a
nit?bg@n I\gyclic ring, which nmay be a bicyclic aryl ring

or "a bicyclic heterocyclic ring. For instance, R2
conpBititabdy 7 Uis ed-OB-@zavprrber ed rings, or fused

5, 6- genher 21 s, ane of..both of said rings may be
unsa E‘?ag’iyégd’ i@éﬁ%’fl@g aﬁﬁ“é%bh rings include
benz SuitabdzRI ad(RFraeé Bydadder. | i nked to the group-Y-NH by

wa f the bepzene rin i ndanyl , i ndenyl.
Pa¥t ?Ib%ﬂeé‘ﬁpift ﬁﬁsts%lls?t%d %31%9}*&10; %yapgaﬁ@fgmém@l% Hydrpy augl halo(1-

el Buable; RSH Ao, fudRhs filto [ih RgbthdrRkRe:, ROislsBRcted from a group -
Zgroup-_\(- NH is saturated and this is fused to an
7 8P4 &-(GFn B )u-Zpa gtoup uXdCRek anl €sor ofzranpc HCRI MY &6 e

i nda ' : A, 06/ 17

PCT] CBoUe OSSR e R B g s B AR or s
fqragulagb) (b) is a group Z. Suitably Z is an aryl,

heterocyclyl or cycloal kyl grgup, apy of which are

optional ly substituted by a Bhoup R ndependentl!y

selected fromR or an (1-6C)a , (2-6C)al kenyl or

(2-6C) al kynyl group. R%2

R R
(b)

where R is as defined above, and R?, R®, R® and R® are independently selected from
hydrogen or a group R” as defined above. In one embodiment, R?, R®, R® and R are all
hydrogen.

In yet a further embodiment, R is a bicyclic ring, which may be a bicyclic aryl ring
or a bicyclic heterocyclic ring. For instance, R* comprises fused 6,6-membered rings, or
fused 5,6-membered rings, one or both of said rings may be unsaturated. Examples of such
rings include benzimidazole (preferably linked to the group-Y-NH- by way of the benzene
ring), indanyl, indenyl. Particularly suitable bicyclic rings are partially unsaturated, such
that the ring linked to the group-Y-NH- is saturated and this is fused to an aromatic ring.

Particular examples of such rings are indanyl rings, such as 2-indanyl.
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Further, Z is suitably phenyl or phenyl (1-6C) al kyl
(such as benzyl). In another aspect, Zis a
whedoendsyrl yl group, optionally substituted byPEr/GBoWE/002067
i ndependently selected fromRf or an (1 -6C)al kyl,
(2-6C)allcenyl or (2-6Callcynyl group. In this
aspect, Zis suitably selected from norpholino,
t hi onor phol i no, piperidinyl and N
substi t ut ed- pi per azi no; particularly, Z i s norpholino

2 or SOETENRREGEF IO €SBVt eorbre iy P 4

IMrQDbIclyBorS:tdeﬁlkyllgr@.q) bxyy &f veHich gre Spéti(m@llﬁd,lbfsﬂit@fw Bﬁ/ a group

b S TBR Sl R B S e g At s

Fithérs B 94 Riitgbly Eﬁéﬂ%@ﬁr Fgleﬁ:ﬁl@)-mﬁ@ﬂ-?ué}{as P O " R14,

wher e R14, are as defined above. I n one
aspe &t anoger P%Pe%tez a%a kederpys vl spoup cptipnallysubsiituted) be @ group

1%%%6?@%&%{&{% Rforaﬁ&% Bt@)éﬁl{}‘/?] Y- 6%5%%1 (?rr{g 6%%@};@9&0@ In

tige papges) 2 is wpeblp selctelien mtomxdmﬂlso |th10mhn$\0hasp plnerldlnszll andN-
sﬁl&s'ﬁ%éq ?lﬁ&gél ggﬁ%uﬁﬂg tn!ilo%pnholfsng of Rt acety{plperazmo

r az ne
3- ( c Ardbaabylgretib ydb)sﬂtgaﬁalddbb&t)gyd)upalﬁcﬁd from Rf or by a (1-6C) alkyl group

t.ho th X s pect of
R R I ek o o e gl i e
sélbdted BEmR’ $@ihide (OQO)ERIG’ eF aUQarEcb@h@Qcﬁd nﬂﬁlic(‘(ﬁ‘ bio‘iso@teretl_M%ireofo

f_f l a,
C§<§\5%%( B%\)o(r) _Wﬁgﬁlr(gﬁ%}?a S whgr (BIF-%Z Br J_I?Nd Alq as dgfinesl above.

par t iteeahett, /2 li'éjie‘fbcte@%n’)’gﬁﬁgaﬁ;‘su%tﬁut@éph fﬁfd Alpr e

defined for a conpound of fornul I n"an ct”or
paviswarlyakany! adi 3 pidyl (wihi respsette @heéﬁ@nﬂ tootire al@((@)mtro gen). Suitable

?{;&Q Qﬂgtltuentgl?l%w m?IHdecﬁl&oc(aNE/znzon su%%e%ﬁéo‘ll%cted from

wherein RA an orm a cyc
Htﬁyldiozhbutmawlplpcmnper?ot(yilrbmrynmquﬂ)omﬂmdxyl arnldr?og) and R1

ionally substituted phenyl,
(ﬁlgthﬁ}g qﬁlﬂ{hﬁg]fycli]qhgggazol yl, indolyl, benzothienyl,
benzof mﬂe}&lsp@ﬂdf thelinvrentidn] thyde is }\ﬁ/ﬁﬁﬂ@d @cc&hﬁbcﬁlﬁ@ befoitila Q); 3& a salt
t|t ents . for Rl |ncldzde han such as fluoro or

OEPﬁOa?lg)t ergof. Which (s.a gomppyndiettammula JA) benzyl oxy, cyano,

nitro and hal o(1-4C)al k (such as d| | uor onet hoxy) .

16 WD 2006/ 134317 PCT/ /0 067 on aspect of
the invention, th [ ro vq:ﬁforrrula
(I'), or a salt of pr rgA her eqf , |cHri|sa
compound of formu B): "RZA N

dA)

wherein X* is CH or N, R%* is halo, particularly fluoro, and W and R are as
hereinbefore defined for a compound of formula (I) in any aspect or embodiment, Suitably
W is selected from —C(0O)-, -C(O)CHz-, -C(O)CH(Me)-, -C(O)C(Me),-, -C(O)CRARE-
(wherein R* and R® together form a cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl
ring); and R is selected from an optionally substituted phenyl, naphthyl, thienyl, isoxazolyl,
indolyl, benzothienyl, benzofuryl and quinoxalinyl, wherein suitable optional substituents
for R' include halo (such as fluoro or chloro), (1-4C)alkyl, (1-4C)alkoxy, benzyloxy, cyano

2

nitro and halo(1-4C)alkoxy (such as difluoromethoxy).
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N ~-NWMRI NOHN, XA~ O O (IB) wherein XA is CH or
N (particularly CH), RZA is halo (particularly
wo bwends17 and W and RL are as herei nbef ore dePCTes2G06/002067
a conmpound of formula (I) in any aspect or
enbodi nent. Suitably Wis selected from-C(O) -,
-C(OCH2-, -C(OCHM)-, - C(OC(M)2-, -C(O CRARB-
(wherein RA and RB together forma cyclopropyl,
cycl obutyl, cyclopentyl or cyclohexyl ring); and Rl

IsS's : [

naphthy e 7 ot SRRy B BT chba BRI P, ora sl
dy pradofa thereofamdiich us meonaioung bf fowinela €iB):  sui t abl e

optional substituents for Rl include halo (such as

fluoro or chloro), (1-4CDA? , - 4 koxy,

benzyl oxy, cyano, nitrgo an -4 /akﬁa\.Aysuch as
di fl uor omet hoxy). Id7j$N ec of |t he O nveghpti dh,

there is provide N&;ﬂpound of fodwla (1), or a salt

or prodrug theregaf, irch is a conpound of fornula

(10: RZAHNN NWR 1~ OH RCCO2N .0 XA O

(CH2)0-1 (1C wherein XA is Citmr N (particularly

CH, RZAis,halo ( arthuIarlﬁ fQEQro), Rc is

hydr SHeribE e pr N((partievlerly @H)\R @atticalady Wnenal and W

Rd RALR 2 PelRfbEloRPRIRE S tgf‘:i’lﬂs&#%@g If nglﬁ%%ﬁgg Ild{ﬂ)g %stgéct\% -

a
formula (I) I n any aspect or e

cgbpdisteat] Shitably Wois §)lested S@GOOOCHIR; -C(ONTID) GA(OEH(Me)-, .
GO O R IR TR welpp At Siiobuu,

cyglopankyd oy tycidhegyl;ring)dndRR ' ssels@b@fb@EAn opBERaBN substituted phenyl,

j | bst t heny] , ht h t hi enyl .
B Biept, Aol o bions Seneaftm. BrLFfroxalieyl, wherein
stiitibleOopAioh 1 ¥libstivaats €oi R 'SiéTh @ Ha® f@@éﬂ RIRbrS4RETord) UM Salkyl, (1-

ncl ude halo (such as fluoro or chloro),

for RL j :
4 *{“&Q’j)‘/a\gmlf’?ii(,fym) ey halpd i rbexy (Sesheasdliflupremehenyd

hal : ' )
2808)fﬂl%nfga%&yégt;ﬂéégég%&gﬂoglgrgg%BJOVQE@ gr%rﬁl%%?i of fofm¥f? (D), or a salt

or prodrug thereof, which is a compound of formula (IC):
R% H N—lil
/ \ N\H/Q )\N/W\R1
_ O H
X 0

(IC)
wherein X* is CH or N (particularly CH), R? is halo (particularly fluoro), RC is
hydrogen or methyl (particularly hydrogen) and W and R! are as hereinbefore defined for a
compound of formula (I) in any aspect or embodiment. Suitably W is selected from -C(0O)-,
-C(O)CHz-, -C(O)CH(Me)-, -C(O)C(Me),-, -C(O)CR*RE- (wherein R* and R® together
form a cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl ring); and R! is selected from an
optionally substituted phenyl, naphthyl, thienyl, isoxazolyl, indolyl, benzothienyl,

R°cO,
N
(CH2)0-1

benzofuryl and quinoxalinyl, wherein suitable optional substituents for R! include halo (such
as fluoro or chloro), (1-4C)alkyl, (1-4C)alkoxy, benzyloxy, cyano, nitro and halo(1-
4C)alkoxy (such as difluoromethoxy).
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Ref erence herein to a conpound of fornmula (1) should
be taken to apply equally to a conpound of formnula
W@ bowp/13431'B) and/or (1C), unless the context rePUi/GB2006/002067
ot herwi se. Wien R2 is phenyl substituted by
acyl pi perazi ne (such as a conpound of formula (1B)),
Yis a direct bond and Wis C(O, then preferably Rl
is not 2-ethoxyphenyl or 2- chlorophenyl. Wien R2 is
phenyl substltuted by acyl pi perazi ne (such as a

COMD UL bR bl ] B Sk b Sy o
qompomncmffoxﬁﬂm @an, \(fB)taﬁd/bhacp; @intets 1hé c@ﬁmemged othﬁw\’é’da

ne R1 i not stitute
in eu%é‘?“ C§ 1%‘1’?8 spib H‘étie‘? Eg Plle%%*%ff?ﬁs ﬁsg%f’%o%ﬂ qformula

(), axt Is&CchféGtrﬁonH @nd/w isRF0Y 986 hekRbR R iSO BotRES RIS PRSIy & 2-
gar boxyl i c_aci bi oi sostere includes groups

Lrepbeifle dVhen R%Wmﬂﬂéﬂb%@t@ﬁ bm pincrrgine(prehias g egmpound of
IR ) Carfd WEQC(O)O‘%H e BPRER! is M%b‘éﬂfu'fe izt ggﬁer of the 2-

p203. Parti cul ar exanpl es of stich ‘groups | nc

pos@ema (rebgtOp 200HR pBInt of @(aCI)IBNH@(W)) R13, - CH2S(0O) 2R13,

PRZERS, i PAREH, o 0 A B
((e@)tw@.tdmepe;howmumenmomg OH NOHH H (a) (b) (c)
0 / - 40,

E ﬂg I%ulng 17\%1‘;@94 ﬁ?&‘l{'s%e Fq;\\'f:l_e!]rll)_lw @Esl BnrpN is(ofét)pSe(i%%ldes groups
ak M3firlell in TASP MO 2P B cliddmnl ChEREr{BROBGRAIDO LN GA. . Adelddk IPkdss:
I\lf_ég)v ycl)rk:%dg, 1920’?’1 Particular examples of such groups include —SOsH, S(0),NHR",
-S(0),NHC(O)R", -CH,S(0);R", -C(O)NHS(O),R'?, -C(O)NHOH, -C(O)NHCN,
-CH(CF;)OH, C(CF3),0H, -P(O)(OH); and groups of sub-formula (a)-(i’) below

(e) (f) (9) (h)
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NYN
OSN O 1
2006/ 134317 PCT/ GB2006/ 002067 wherein R13 is

(1-60C) al kyl, aryl or heteroaryl; and R27 is hydrogen

or (1-4@ml kyl. It wHOl  be nderi_{good t hat |n t he
above sub- | ae (a) enol tau? INI sm
may be p le and t he subf Iae(a) \(I )

shoul d be n to enco a s all t@\f’ws

(m) (n) (p)
N —N HO HO
Qa N?s s

—~
—

Z

/ % HO N HO
N_ _N T T\
S L
O O (4 \O l
(v) (2) (@) (b")
HO HO
l\\l\ —N HO 0
N HN 7/—3\
rr OH NTNH
©) () (&)
HO
- HO O °  Ho
° 0 © BN
OH HO S A

(") (@) (h) (i')
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Preferred conpounds of the invention are each of the

Exanpl es, or a pharnaceutically-acceptable salt, or
w@e@eds43g7 t her eof , each of which provides a fur€theB2006/002067

i ndependent aspect of the invention. In further

aspects, the present invention also conprises any two

or nore conpounds of the Exanples or a

pharmaceutical |l y-acceptable salt, or pro-drug

thereof. Preferred conpounds of the invention are any

. t. i heir i9t.S articularl )

OB A0 B2 L S 1
bsufdedstapidl that dotha abyle)sabrforautab(4)3o (i°), keto-enol tautomerism may be
p;?gslﬁlﬂg élg(%‘l‘iétg}?é g_{l])?tl{)lrrgﬁlgfé %QB Poh(le’s1 Xﬂc)uidll:’)e%hl?e_notc))( 219éo%1zlagésea-ll%a-1utomers
thezedf4- chl or ophenyl ) - 2- net hyl pr opanoy! ] ami no}

éxééﬁg{e&r]cg%g@r%y@lg ggg\?élnzi(;n aili’e gécél‘rl-of the Examples, or a

] . ) N | dine
S dedly SO0 130 R0kl TP
indepenfsaipspest plthe inveutiophinghuhrs namsgts) therpresint inveytibnoksadi a
c%l{ﬁk)%%eg a 3'2 }V\{OZ(?'{O?(?Q X&&l}?&ﬂnﬁg J)fprﬁg ﬁXalm}lplg cg:rlaoptflgr)ﬁyalcg\%&:gﬁﬁgcec;eptable
s8lt, [of proedibgthsirefizoyl ) anmi no] - 1, 3, 4- oxadi azol - 2-
| } carhonyl ) am no nyl }cycl ohexyl )acetic acid; ,

5. BB R A eier Fr e, yion By Py o o eir sl
(&MGLM?Kmﬁﬂ*ﬁdceutﬂzaHjlaﬁ&@ptalﬂb gﬁlf-S) czlr pro-drli']gs:I vl ohenvl
5%:(‘%}3@&9 %%Lo eniég ﬁ%g—ﬁygg%gw(&h})ﬁg—z&lélehgﬁ-1:3¥4-gxa%pa¥ol)e:2—
cafbBidmyii®enzoyl ) am no] - N- (4- nor phol i n-4-yl phenyl ) -1, 3, 4

-oxadi azol e- 2- carboxam de;

S5 rchlpiophatyb iz eothy Brapangdyd lemiup) R Hivsipholin-4yIpieapi){1)3,4-

okadaAreoXadhazali&s 2- car boxam de;  5- _
4- met hoxybenzoyl ) am no] - N- (4- nor phol i n- 4-yl phenyl ) -1

5-[81-dhlorphetizaylidnendl-N« Ginbopletindieylpyridin-3-y1)-1,3,4-oxadiazole-2-

-.qet hyl benzoyl ) am no] - N- (4- nor phol i n- 4-yl phenyl ) -
¢ P%%%@g§adiazole-2- car boxam de;
uftlyl drany-dndéfizigy-chlardbamioy Narho 708 Bhsdailinzatoy | phenyl ) - 1

3, 4- di. | e- 2- car boxam de;
yﬁf?§9ﬁégﬁhgﬁﬁﬁgﬁﬁ9W%ﬂ@ﬁg$¥@§@(1-naphthoyIanino)-1,3,4-
(teansdi pIZ[p| RH(2-cBREdMRXF)ERino]-28,4R23006(21 34317

CT/ G3B2006/ 002067 N- (4- nor phol i n-4-yl phenyl ) -5
YL eaborgbamprplphenli) pxsjebexyd)agetinegith azol e- 2- car boxani de;

sl\égén%oggxgg{agyo erﬂ%%ggpﬁ%il%elgry- { 40690803 b HRS] - 1
SN Guarphepaaillamizp]W-fheayihplis4fylpeaylyl Acetsadjaactt2edartbxBmide;
54 [é’ -ﬁé@lﬁb@ﬁz%glﬁélgfngﬁﬁp(@(rggpbgﬁfn-4-y1pheny1)— 1,3,4-oxadiazole-2-
carboxamide;
5-[(4-fluorobenzoyl)amino]-N-(4-morpholin-4-ylphenyl)-1,3,4-oxadiazole-2-carb oxamide;
5-[(4-methoxybenzoyl)amino]-N-(4-morpholin-4-ylphenyl)-1,3,4-oxadiazole-2-
carboxamide;
5-[(4-methylbenzoyl)amino]-N-(4-morpholin-4-ylphenyl)-1,3,4-oxadiazole-2-
carboxamide;

5-[(4-cyanobenzoyl)amino]-N-(4-morpholin-4-ylphenyl)-1,3,4- oxadiazole-2-carboxamide;
N-(4-morpholin-4-ylphenyl)-5-(1-naphthoylamino)-1,3,4-oxadiazole-2-carb oxamide;
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N- ( 6- nor phol i n-4-yl pyridin-3-yl)-5-[(phenyl acetyl)amn
o] -1, 3, 4- oxadi azol e- 2- car boxam de;
wWOR(G04A8481acet yl pi perazi n-1-yl ) phenyl ] -5-[ (4-i SPET/GBRO0FI002067
enzoyl ) am no] - 1, 3, 4- oxadi azol e- 2- car boxam de;
N-[ 4- (4-acetyl pi perazin- 1 -yl)phenyl]
-5-[(4- et hyl benzoyl ) am no] - 1, 3, 4- oxadi azol e- 2-
car boxam de;
N-[4-(4- acetylplpera2|n 1-yl) phenyl]-5- [(4 chl or obenzo

o B it e Jor R nCR P S ermeey
N}(Ft-myi‘p)lahm—ntqﬂlplﬁnﬁ)—?-[@?(ﬁdlb%h!b}d)ﬁgﬁnd]arb@bﬂiﬂldr%g{eh%;aﬂ%oexg?lde'
NP atAB- o PHRall S S Bt Ba ot bRt 2 cadbxamide;

NN¢d- ﬂiofp%omﬁﬁtﬂﬂ}@idﬁﬁi-@lélﬁ['(ﬁheﬁ?méﬁﬁﬁ%lﬂloff’l :5,3 E -oxadiazole-2-

(di fl uoronet hoxy) benzoyl | am no}
C@%Q@@Q@I e- 2 car boxani de; 5- {

N- -§44ac%@|1 4 | r %"lyl p H—@-{W llﬁ?f@@gﬁ)\éhio@ﬂhﬂ%] -1,3,4-oxadiazole-2-

4- nmor
coRarAmigs e- 2- car boxani de; 5 ( {1

Nlﬁf-ﬁﬁ, :?&e%p?ﬁgr&rn? E’H@pmn)y@@: ‘(Q-Eré ﬂnge]nz?"i‘)ramnpo)j 1}3 ,/4-oxadiazole-2-
c&bdxaideli azol e- 2- car boxam de -

%[ﬁ('éﬁcezm?p(l}gg)hengp(bpﬁ ﬂ-iﬂ %ﬁ%c&rb?g ngbc}namo] 1,3,4-oxadiazole-2-
caxbaghnaide)| e- 2- car boxam de; 5-( { [

N’;Fﬁ( é‘o‘;:cgtlﬁd-l{lgﬁe%%?gﬁbpﬁ Cllyﬁ p55e7 Q‘tﬂ)ﬁéhvft?ﬁ)gr?zgyﬂammo] 1,3,4-oxadiazole-2-
c%8gingagl e- 2- car boxam de;

N- (4- nor phol i n- nyl
N—Eh@na,ﬁpwﬁw v{)pgw gﬂl }ne&mxm@lzoﬂ)amlm]dx?a@oamazele -2-
15 ﬁam de; 5-
%2 %Lf cKl or ophenyl ) 2- met hyl propanoyl] am no}
N-M- (@thpﬂmmml A1)phemyl]i d{[A-(8iflypblomethoxy)benzoylJamino}-1,3,4-
%\E‘% 4(151602(0 Iy axzagfanl1 - 2- car boxam de;
Toro Zh yIpyr|d|n3yI)5 {
5E{(Il%ﬁblﬁmsobhét@l)@ﬂlﬂﬂlylp}@aﬁmwhﬂcﬁ}Wmﬁ}nmﬁhoﬁn‘h-ylphenyl) 1,3,4-

F—%‘?‘? E 8| e}a -ca boxgm( d? : 21 WO 2006/ 134317
53 (132f4- &@MI@%EE@Mﬁ)%W&ﬂrﬁﬁﬂ@irﬁbﬂyI%ﬁ%[N'J(A}-morphohn 4-ylphenyl)-

am no) - N- (6- nor phol i n i"din-3

18 BospdiszalgiZacghazamidenr boxa de; 5-({ [

5;(;{#1%{31%%&1‘6%% P?{tgi-]%?ﬁ?wn I2—?%%{11§r_pholin-4-y1phenyl)-1,3,4-

oxadlazole 2-carboxamide;

5-({[1-(4-chlorophenyl)cyclopentyl]carbonyl} amino)-N-(4-morpholin-4-ylphenyl)-1,3,4-
oxadiazole-2-carboxamide;
N-(4-morpholin-4-ylphenyl)-5-{[(1-phenylcyclopentyl)carbonyl]amino}-1,3,4-oxadiazole-
2-carboxamide;
5-{[2-(4-chlorophenyl)-2-methylpropanoyl]amino}-N-(6-morpholin-4-ylpyridin-3-y1)-
1,3,4-oxadiazole-2-carboxamide;
N-(6-morpholin-4-ylpyridin-3-y1)-5-{[(1-phenylcyclopentyl)carbonyl]amino}-1,3,4-

oxadiazole-2-carboxamide;
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1, 3, 4-oxadi azol e- 2- car boxam de;
N-[4- (4-acetyl pi perazi n-1-yl) phenyl ]

W0 2e0p(1d43hbenzyl oxybenzoyl ) am no] - 1, 3, 4- oxadi az oP&F/&8B2006/002067
car boxam de;
N-[ 4- (4- acetyl pi perazi n-1-yl ) phenyl ]-5-[(3-i sobut oxybe
nzoyl )am no] - 1, 3, 4- oxadi azol e- 2- car boxam de;
N-[ 4- (4- acetyl pi perazi n-1-yl ) phenyl ]-5-[(3-i sopropoxyb
enzoyl )am no] - 1, 3, 4- oxadi azol e- 2- car boxam de;

%{gﬁﬁ( ﬁ‘]mfiq%x%?"ag@ A Baboby) B b o S Y RaE .

1l\19@4xa(d4az@lb€1 ydrpéoasii&zi n- I -yl ) phenyl]-5-1[ 3

5= &E]Id o Oqggglg%(}y Izgg%}%gl rbony [}gmlnoi N—(6-morgholm 4-ylpyridin-3-yl)-

IMﬁéxiﬁaz@l%eZ-Mdr%;ﬁﬁﬁ@ZI n-1- yl')phenyl]-5-({ [
4- chl orophenyl)c ¢l ohexyl ] car bonyl } ami no) -
I\i[é(%acggygapgg@p-é };_b)pgg}yﬂ&E{ﬁ-,bg@z‘yloxybenzoyl)ammo] 1,3,4-oxadiazole-2-

Nebdirkitzacet yl pi perazin-1-yl ) phenyl ] -5-({ [ 1-(4-
chl or ophenyl ) cycl opent yl ] car bonyl } ami no) -
Ne[B(4acewvidpazain-é-y2pbanybled Hpdisbntoxybenzoyl)amino]-1,3,4-oxadiazole-2-
d gén(nﬁ-,acet yl pi perazin-1-yl)phenyl ]-5-( { [

CORT R Por ophenyl ) cycl obutyl] carbonyl} am no)-
N-[B(44acotydytlpazan-¢-yRyphatytias {Big@iopoxybenzoyl)amino]-1,3,4-oxadiazole-2-
C%%bgg@%iéﬁacet yl pi perazin-1-yl)phenyl]-5-({ [ 1-(3-

enyl ) cycl opentyl ] carbonyl } am no) -
N[ B(HAacewBsbaZAm- Q'yZ-’)pﬁéHyt]OS(F(Qﬂeﬂ@lbenzoyl)ammog -1,3,4-oxadiazole-2-
N-[4 (4-acetyl pi perazin-1-yl)phenyl']-5-({ | 1-(2-
cpbeERBiAfenyl ) cycl opent yI ] carbonyl'} amino) -

ﬁ[ﬁ(ﬂa&%bégﬂﬁ Qpe Pgé;}fls’n@](t ol )qghloronre hoxy)eo{en?oylﬂar{nilo} 1,3,4~

4-acetyl pi
OIKR HepppIamidd;opent yl ] car bonyl } ami no) -

I\hf' i{’%c%?&%ﬂ%e?ﬁ ﬁ@lpam ﬁ%@{;ﬂ flf # loropﬁlengl)c%clohexyl]carbonyl} amino)-
Xﬂomwzyleez_,ccdrbxpmnm@t)car bonyl] am no) -1, 3, 4-

1‘%@?‘-%&% 1?era76n- _y%pﬁenyﬂes ({NJ' E4 (4-acetyl pi perazin- 1
chrc(pﬁe@hchlﬁpéﬁqll}éhﬂmﬁyl}‘@ﬁlﬁwL DB Qﬂﬁ@dlﬂio]l@ﬁﬂcﬁk@bxamﬁe

}h‘fgﬁﬁ%"gx dl:%ftef?ﬂ?lb ifp%\%y}l 51({% ApHé?rypl}ensl)mclqbuwl]earbonyl}ammo)

1[93;4 B@wﬁbﬁw&&%}n%ent yl]carbonyl} am no) -
oxadi azol e- 2- car boxam de; 22 WD 2006/ 134317

Pb@ffﬁ“@ﬁty@mmméwl)phenyll 5-({[1-3-
BréATRret ek RELaR Nndiofl ) DRSO droRed Larbaidch:

48(44%@18'&1110 eazAd- é-y?)phﬁly K el -t ;
fluorophenyl)cyclopentyl]carbonyl}amino)-1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-({[1-(4-
fluorophenyl)cyclopentyl]carbonyl} amino)-1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(1-phenylcyclopentyl)carbonyl]amino}-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[2-(4-chlorophenyl)-2-methylpropanoyl]amino} -
1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-({[1-(4-

methoxyphenyl)cyclopentyljcarbonyl}amino)-1,3,4-oxadiazole-2-carboxamide;
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N-[ 4- (4-acetyl pi perazi n-1-yl)phenyl]-5- {
[ (1- phenyl cycl opropyl ) car bonyl ] am no) -1, 3, 4-
wWo@x@di134801 e- 2- car boxam de; PCT/GB2006/002067
N-[ 4- (4- acetyl pi perazin-1-yl)phenyl]-5- {[(2
S) - 2- phenyl propanoyl ] ami no) -1, 3, 4-
oxadi azol e- 2- car boxam de; N-[4-(4-acetyl pi perazin- 1

-yl) phenyl J-5-({[ 1-(4- _
met hoxyphenyl ) cycl opropyl ] car bonyl } am no) -

It[%%ﬂ?(%@%%gﬁ B’e)lpggnly@ ??‘;ﬂ ?phenyl ]-5-[(2-thienyl acet

cillo)@hbmbd]cydlpﬁr,oﬂylﬁmﬂﬁmﬁlz ah@oR1, 391&1}dadmm-de>arboxam1de

s el IR UCETIE e e

oNacbéoneQ«’d@x@banﬂﬂ@er azi n- 1- yI ) phenyl 1-5- f [(1-nethyl -
ndoI acet 4-

%II( peza%%-rl é@%@ﬁy‘ljé { (28) 2-pheny1propanoy1]am1no} 1,3,4-

oNa&ézoﬁél:z-%%B}YAnﬂﬂ@er azin-1-yl)phenyl]-5-[(1-benzot hi en-
%/ acet ) am no] -1 3, 4- oxadi azol e- 2- car boxamni de;

&Lf{%ty Eftr%llﬁrllp’é)tph@m Sty I‘bhenyl ] - 5-[ (1- benzot hi en-

RS PN BB ortn i R, RE R AL ALAGKAM S
N-{(Gtreetyliipsoia ol )pBenyl ) & K2 tideyldcatyl)mnjnol-1,334-dxadiazole-2-

ca%ada'lai ol e- 2- carboxam de; N-[4-(4-acetyl pi perazin- |
VY PRERYI ] - 5- [ (2-t hi enyl car bonyl ) ani no] - 1, 3, 4- oxadi az

M[@mzacewlp@m1 d@)phduyl]45-[(3-t1ae8l136e )RR [3;4-bxadiazole-2-
'%f gnyl ]-5- 1[ (5-net hyl - 2-thi enyl) car onyI ] am no}
catpoxamides’ . a i azol e- 2- car boxani de;

fhcz(cétyﬂﬁﬁéré/ﬂnp'l ﬁ@%pﬂ&i{l] 5151 il hﬁhﬁ[ﬁﬁlm&ib(ﬁ)a@&?ﬂﬁfuﬂ&a'i"3 4-

?a; ar bonyl ) am - oxadi azol e- 2-"car boxam d
0% e[%%figo’[aélﬂl@@l acetyl pi perazin- | -yI ) phenyl ]

PR e e S

ok e paglea- (:élr)m?amld@ ts pharnmaceutical | y- accept abI e salts
A R L NN

oﬂﬂﬂﬁoﬂe@ﬂ—B&rBoﬁﬁM@BZO%/ 002067 conpounds. Such

S I T N T R S

okhRiRRL2-cabexpli@yi ded as a further feature of the

I\II-P4V(e4neEclety1p1pera21n-l -yl)phenyl]-5-[(2-thienylcarbonyl)amino]-1,3,4-oxadiazole-2-

carboxamide;

N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(5-methyl-2-thienyl)carbonyl J]amino}-1,3,4-

oxadiazole-2-carboxamide;

N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(1-benzofuran-2-ylcarbonyl)amino]-1,3,4-

oxadiazole-2-carboxamide; and

N-[5-({[4-(4-acetylpiperazin-1-yl)phenyl]amino} carbonyl)-1,3,4-oxadiazol-2-

yl]quinoxaline-2-carboxamide.

Process
A compound of formula (I) and its pharmaceutically-acceptable salts may be

prepared by any process known to be applicable to the preparation of chemically related
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In a further aspect the present invention also

provi des that the conpounds of the fornula (1) and
w@b@ssuseut i cal | y-acceptabl e salts or prodrugsPetieBe@b/002067

can be prepared by a process a) to c) as follows

(wherein all variables are as hereinbefore defined for

a conpound of formula (1) unless otherw se stated):

a) reaction of a conpound of fornula (1) to form

anot her conpound of fornmula (1); b) where Y is not a

CGian)&SHds bRRE pRIcedbE Wﬁelﬁgs El% ﬂ‘\%f)arﬁﬁ g& d o??ilae %rnéuger @P .G 2

an amne of for oxy
pherpgewiceB)-acceptabliisaliRipioiNare p@videt avh RirtheNfe@uirt ofGhd @Vention.

(3) 5L 30 RO L A Bl

ernjul'ca@jaItdh;ﬂaamm‘cbl&rcaﬁlyf acmep:telﬂs 8dl¥ ‘or pl)odﬁ%mﬂiékdg);ﬁ, cah B? Fr)epared by a
an |

PSR D RUBPR T barerltr ety inchangrinsagr' s

cmpmmmmuafapmmmmsecsﬁa@;rrul a (1) into another
conp formula (L), well known to those skilled

f
int %efggﬁﬂgn of mepRrung ghormala4l) tey fcmmnotihm eomponnteisbomsa (I);
suchppghdiy §1i9 hb/tsa' cﬁreet' BbnB3f @vhﬁr\a‘ IRALs &5 1ﬁo él"ﬁX qay reé’c’ct’x i éf an
e reductron

oxi dation or reduction (such as't
agine ot foymantp @) with elcarboxylate saltefl formfula(d); N protecti ng

group), and/or further functional i at on by standard
reactions such &é\gn}NH or ngtat-ca a;x\?dm,cqupllng,
or nucleophilic dlsﬁlacenen re

2 €)
¢) cyclisation of a compound of formula (4) (wherein X is O or S);
1

O W
R? R'm)k N _NH
N -
Y N
N
(0] X
)

and thereafter if necessary:
i) removing any protecting groups;
i1) forming a salt; and/or

iii) forming a prodrug thereof.

Process a)

Examples of conversions of a compound of formula (I) into another compound of
formula (I), well known to those skilled in the art, include functional group
interconversions such as hydrolysis (in particular ester hydrolysis), oxidation or reduction
(such as the reduction of an acid to an alcohol, or removal of an N protecting group),
and/or further functionalisation by standard reactions such as amide or metal-catalysed

coupling, or nucleophilic displacement reactions.
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24 WD 2006/ 134317 PCT/ GB2006/ 002067 Process b

Conpounds of fornula (2) where Y is not a direct bond
woeooshase7’ R2 is not aromatic nmay be made by PCT/GB2006/002067

application of standard synthetic nethods well known

in the art. For exanple, reductive allcylation of

anmoni a (or a suitable am ne such as a benzyl am ne or

N, N-di benzyl amine) with a ketone or al dehyde R2Y=0

(foll owed by deprotection as appropriate) provides

PRoessNH2. Alternatively, alkylation of an amine or

equi val ent (such as a Gabriel reagent or a
guaniCdinpeyndsiof FormulagR) eker&Y-1¥nof o ddeernX of héreRalid €2 hromatic

rlas e SAE Gy SP5P0 ofotenig STafic Radhods e Rt inghe at. For
ek @ty 8ducBe a]ﬁﬂm&fme{ %g Efb'lhﬁbfe?a}mﬁé){ucﬁEJ‘@Benz?flamme or

definitions or X np netal catalysed

%Hnﬂ@bqnﬁ}gléma}e) mrb p@sﬁgﬁq’— p1 dehydpR AN ERtlowasdut depresectipmay

?}9118 1at rmge% R ‘P‘-N}P aMtéI‘ﬁ&'l.Jl\%Er a&gféﬁor? SR lﬁ{lﬁiesorQafnmne ecwlvalent
or nul may be prepared ucti on

(Wh 2o ﬁabrael fapnt oR2 giyarlidine) v(@m) halie Rf}Uudeh@f: Xie aﬂmh@)

cata cou
ot TRy NP RS oY B i B Bae B CE B e et ¢ e
cnmpmnﬂsofmhhdaﬂa group and Y. For exanple production
of a_.co nd f e resent ed as
ol T GREPBRED SrRmlR i bk BT G Gkt Lbmafe by meta
caalypRiLuddpligs of AidRbpailic a)sp%&ﬁ&llt\l Yeabiord aﬂl‘oﬁ@ G&eﬁﬁgﬁo&r €n

sho in Schemes 1 to 3; NH2
pesiexsar, ggch copypoymds ofjformula (2) may be prepared by reductlon of a compound

of formula (2A):
R%-Y-NO,
(24)
Compounds of formula (2A) may be made by metal catalysed couplings or
nucleophilic displacement reactions depending upon the nature of the R* group and Y. For

example, production of a compound of formula (2A) may be represented as follows:

NO, NO,
—_—
ACN\)

Examples of synthesis of compounds of formula (2) where Y is a direct bond are

shown in Schemes 1 to 3:

NH,
NHAc
HO/\/OH
—_—
'PrOH / 80°C N
K,PO, [ :

(Y

Scheme 1

25



Schene 1 25 WD 2006/ 134317 PCT/ GB2006/ 002067 N2 (N)
N2 O HN N Pd(QAc)2 Dppf X Toluene Cs z CO 3 cO
woRedbs)B8 NH 2 X=Cl or Br BINAP Pd/C, H2, EtP&mncB2006/002067

NaQxBu or Fe, AcOHor 0 (N) SnCl2 NO2 CNO N2 O H
MecN N F or O PF6 NON Schenme 2 NO2 NO2 NO2 CO N2 2
KOO 4 POCI N3 Pd/C NHCO NOd - Quinoline ~Ni -~
N NC OHOHCd Mcrowave H2 CO N10OC Scheme 3 It
wi Il be appreciated that the reactions of Schemes 1-3
apply to conpoundg of fornula (2) wherein the phenyl
or pyridyl ring@dsYurther substituted, for exanple

wi t NOhal 0. Cert g compoundg™~ef fornmula (2) nmay al so

ha chiral centrgs or can Ret 1IN
|
N~ Pd(OAc), Dppf N7
T
X oluene g5 co, N T~
Pd(dba), NH,
X=Cl or Br BINAP O Pd/C, H,, Ethanol
NaOtBu or
Fe, AcOH
or
SnCl, N

e G © - L
-

or
PF

/N@N \/\
Scheme 2

NH
No, NO,

2
NO, [ ] O N
| X KCIO, l AN POCI, N [ = Pd/C Nl
N~ HCl N = — || H . N~ —-—» = Cl
Cl N~ Microwave N

OH OH Quinoline & 100°C [ ] [
O

Scheme 3

It will be appreciated that the reactions of Schemes 1-3 apply to compounds of
formula (2) wherein the phenyl or pyridyl ring is further substituted, for example with halo.

Certain compounds of formula (2) may also have chiral centres or can exist in
different isomeric forms such as cis/trans isomers, and may be prepared as individual

isomers, as illustrated below in Schemes 4 and 5.
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different isoneric forns such as cis/trans i soners,

and nmay be prepared as individual isoners, as
w0 bdogas43at ed bel ow in Schenes 4 and 5. 26 WD PCT/GB2006/002067
2006/ 134317 PCT/ GB2006/ 002067 MXC - mOCC\,,,,,0

NH2 (2) MO CN NN O OOO00 HMO C/ NNN,
R OO X (4) Scheme 4 OH Rh(acac)(C2H4)2 R-OB\ + O
(R-BINAP O OH R = for exanple Br or H1ll Ra COSH 2N
Rb (2) Schene 5 The process illustrated in Scheme 5
may al soyhke. used mnt- cycl ohexenone a starting
material . The. ster—eoehem St@ Q .

by using known .Ite at i ve chiral cataly S

chiral ligands. El aboration of the bicyclic kegfone
internedi ate may be carried out by processes gnomn in

the art, for exanple by Wttig or enol ate/ en¢l ether

chem st ry, optio I nyoI owed by functionalisation .
(suclveas_a @ @ Pncti onal -group Q N PMe
i nt er conVeisidn as~de togive the vor @ dNo MO

formula (2) (wherein Ra and Rb may each for exanpl e®
be hydrogen or (optionaljly substituted) alkyl
groups). M xtures of diastereoi sonmers nmay be separated

by standard procedures. 2§ 4 4 1
MeogC\mw M N\H/N\W'R
o (0] X
(4)
Scheme 4

/OH Rh(acac)(C,H,),

ROB 0 (R) -BINAP (0]
\ +
on =as

R = for example Br or H

|

Ra
CO,H
HZN EN1E Rb

Scheme 5

The process illustrated in Scheme 5 may also be used with cyclohexenone as a
starting material. The opposite stereochemistry may be obtained by using known
alternative chiral catalysts and/or chiral ligands. Elaboration of the bicyclic ketone
intermediate may be carried out by processes known in the art, for example by Wittig or
enolate/enol ether chemistry, optionally followed by functionalisation (such as alkylation)
and functional group interconversion as desired to give the compound of formula (2)
(wherein Ra and Rb may each for example be hydrogen or (optionally substituted) alkyl

groups). Mixtures of diastereoisomers may be separated by standard procedures.
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WO 2006/ 134317 PCT/ GB2006/ 002067 SNAr chem stry may
be used (under conditions well known in the art) to
woradoe/18811T ai n conpounds of fornula (2), as il |PCI/GRR@E/002067

in Schene 6 (in which Ris for exanple an al kyl

group, X is for exanple Br or C, nis for exanple O

to 4, group A nmay be a (hetero)aryl ring, a saturated
ring or an alkyl chain). O AX/ ,J.T (CH2~ + A O

NO2 NO (CHA, 0O OR2 OOR O ""Aa (CHA, NH2 O ~IOR

a1 kel AC R o P DR (e o ol 9% Bl T e

cpudkih cethpalingds offecle (),)as itedtrate@ine Seheddd 6/(in WHich R is for example an

385-13 isatign ., of a conmpound of formul a
AL ottty By is Ty Srfplls fogiy Aqas boh
(Heseyarflethg] Nsatf?ht0€ 688 ofan d1I8)1 ckampounds of fornula (4).

NNNO EtQRCO-NHEONONHWRLi WRLOHX (5a)
(5b) Caomp ds of formula (2) where Y is not di rect

bond prawhere R2xi s not aromatic may be—eey h

v mds’ of fornu B) under standard|cénditi or
({‘Eogpgti on of ¥ ani desbohds. For exafmple Using an NO,

i ate coupling reald®i on, such ag a carbodiim de

coupling reaction performed with EDAC, "oRtionally in
the presence of DMAP, in a suitable solvent duch as
DCM chlorof orm or DMF at room tenperature. For
conmpounds of fornula (2) other than when R2 is
aromatic and Y is a direct bond (ie otheﬁrp
conpounds such as anilino conpounds), an gsde \©\
derivative of formul a (CHZ)n/ NH

2
O OR )
Scheme 6

Compounds of formula (3) may be made by alkaline hydrolysis of ester (5a) as
prepared using a published procedure (J. Het. Chem. 1977, 14, 1385-1388) or cyclisation
of'a compound of formula (5b) (where X is O or S) in a similar manner as described in

process c) for compounds of formula (4).

N-N H w
o,c—¢ I EtO\H/U\N/N NTOR'

W-pt @)
(5a) (5b)

Compounds of formula (2) where Y is not a direct bond or where R? is not aromatic
may be coupled with compounds of formula (3) under standard conditions for formation of
amide bonds. For example using an appropriate coupling reaction, such as a carbodiimide
coupling reaction performed with EDAC, optionally in the presence of DMAP, in a
suitable solvent such as DCM, chloroform or DMF at room temperature.

For compounds of formula (2) other than when R? is aromatic and Y is a direct
bond (ie other than compounds such as anilino compounds), an ester derivative of formula

(5a) (or equivalent) may be used instead of the compound of formula (3) to couple with the
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(5a) (or equivalent) may be used instead of the

conpound of formula (3) to couple with the 28 WD
wWQO®61334817 PCT/ GB2006/ 002067 conpound of f or@TIGR2006/002067

(2). Such a reaction may be carried out by any nethod

known in the art such as by heating (thermally or by

m crowave) in a suitable solvent. Process c¢ Conpounds

of forrmula (4) and (5b) where X is S may be nade by

reaction of an am nocarbonyl acyl hydrazi ne or

c |soc a

Cﬁﬁrﬂg?ﬁs% cyfglglg%ﬂe (qu%+é\gﬁaqé%ct%10H %aﬁ"b% Qar?ie(li y any 208 d?(nown in the

agirsuplo g shhydwati fg(thyernailydaAyl reictowase)sn b tsaibdbie seblexent such

as DMF or MeCN at a tenperature between 0 and 100 C.

The preparation of am nocarbonyl acyl hydrazi nes from

Paogekd ¢)es and of et hoxycar bonyl acyl hydrazines is well

kno [ n th Faor exanple reaction of an aniline

wi t h &lﬁ Tl G GRBvhee Knes Bieg e mage by reaction of an
aﬁﬂﬁdc@fb@ﬁyl' ::1@y115iy(ﬁl&t‘ilﬁe‘?‘&l BhoxQlarEi1 @#ﬁﬁdﬁ%lnmfth o%\@@ﬁngx or

reaction with drazine in a “suitable solvent such
t@?ﬁﬁW@pata?qtavetl@wp@haﬁ aménoffuecachonydmidazhld B @tablamévent such as

W%?Mé@l\f)& a't@h &tﬁre%%ﬁve'@b 2hf ?gbo 'gﬁlcﬂré ?gloﬁ f alginocalbonyl

for exanpl e ag e s suc as car azo
apyibydramﬁscfrqumlm and sfmh(aslybzafbcblad; ecthydeiznﬂs is well known 1n the

ri e der .con own in the art
ah. P%} Eéﬁm%in Ig:rc)otfé) of ang ?m nge W b%qt yﬁcbioéﬂ%ce}ate i tb‘: pgemqﬁe of
pgmdﬁie fin 4 @ifabId s@ent $0ch AN NCMZMNH?Ed b¥ réac(laﬁ WQE;MANraZéne Rl\n aH

YJ
SRR eE R B Foal R e TeOREendRad109°® 4 o 0 1
I'ts Myhe X&nﬁ\/\\\lﬁid B ¥imula4) Dhydthbh B étlisedRSmEDor Cxaipht dgents such

-\
as carbonyldnmldazole or tosyl chloride and a suitable base (such as triethylamine), under

conditions known in the art.

An example of process ¢) is shown in Scheme 7:

0]

H
NH 0
X Nt C,)H(OM@. X X N}‘)LOMe
(\N _ X N O H,NNH,
v o) DCM/Pyridine v __J EtOH / Reflux
Y=NRS5,0,C, S
X=N,C R1\
H O W—N==8 H 9 H H 1
/>©/N\H/U\H,NH2 /)Ej/N\r([kN,N\H/N\W/R
| H
N = 0] or Pz (0] S
7~N" VR @)
N_J H
PS-CDI
DMF H
—
or ¥ N@ H
EDCI N
Scheme 7
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-INO NEDCI Y~ HH Scheme 7 29 WO 2006/ 134317
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WO 2000/184315) are commercially avail abl e or may PET/GCBA®6/002067
by reaction of the acid chlorides RI-WCO wth for
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respectively. Conpounds of formula (4) nay be nmade
from conmpounds of formula (2) (wherein R2 and Y are
as defined for a conpound of fornula (I)) as

t hat SRR TR B VER BEer i AT B BRI, Sy ase or
mayripahmid by efactiieothe sed thlbmdes R i WrCl (vﬁlﬁlrfoﬁm%ll@otassmm

substjtuents on .be introduced by standard
I%PF%W‘W{@L}B%‘WFP‘H% WSPPY P?éej}’:ti ons or generated by

conv etipetials of Wd'iﬁillaqn?ﬂnaﬂﬁ@ﬁhg%\cj ﬂrf]‘gﬂ lcéﬁlﬁ?jrn'gg ggfggigﬁlg €)) (wherein

Eshd Moo s et or asam S D) At Ltened sboviia Scheme 1
proc Wllao%%ﬁfarecﬁﬂ‘ed Eﬂ&?cér%ﬁﬁﬁféh%m%ﬁﬁ% {\@%ﬁéﬂ?ﬂﬂ rpounds

convert one npound o formu I nto anot
of theppoesant 1@Yellt1hxe(ﬁ>o¢>qamphs s@bs)tl.tueﬁtmm R'paey bensroduatd by standard

p&gﬂt{c S?@S‘illllltq{gg rearc%e (lénﬁSSO? r];ega{r%ecgl)?(yac erglonegt%% ]l%g%}llg? EJROf a

nuetifibdatioms, eltlhaqn‘[dr it imimesliakedy foﬁlU@iligShe ﬁiokasbéstmdhﬁoﬁd above, and

subst i tu oxi dati o substi § The

o5 St e Rk bsortof Tns i R on. SHichvenstisBeday ganvert one

campomﬂl df theemhiulh (1) idtd ncEikee dbmpdund /ot the fevntul£d). Buch reactions and
npl.es of arqgmatic substitution reactions 1nclude
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for exanple, ‘an acyl halide ahd Lew s aci suc
sabstifenisu b reagehis ond cheytion pedditiony forsish pQredures are well known in

tﬁ@&gﬁdarﬂ‘a Paft%@ﬂ& Q}Ea [fjéé%tf 1%%139 g %’Aut’?ﬂ%ﬁ %eagtrons l?ncijusc’le t
an al ky alide an Levms
intrddobiicrdfde)iragrdep udng @nheénh@tedfnhtﬂc aad,d.‘hé uméuctlaﬂ df iyl
trod f h t exa

A5 ek e, 1 B 0B G4 o SR S

ugde:tlﬂmetlﬂ Ganftsaovnditioy: elefintiodubedn @aarmdyﬁgroﬁ@hﬁhg/&ﬂ élkyl halide
t|o wWith a nickel ¢ st_or treatne

aaﬁf ﬁﬁm h%‘u&llé‘é@ﬁ%@%deh%ﬁebgﬁ?%} flaaﬂaemahtesenﬁwnd the
11|i’tﬁﬂhbtﬂﬂbof@h| Qy?&ﬂ %Bup Parthiny L‘)Ealiﬂp@esto@ nﬁ‘)'dmg@(%:‘l% uﬁdl lthéjﬂ'eductmn

al kanesul f on not commer ci al aval |
Ofh & BEXEPYD t§tﬁla eI AR B foa pxanfnde, C@ih]eztlp hﬂbeghma@@ wsluc hickel

cQt%lyEtLHﬁI%aﬁirfeﬁ 1k ﬁgn ?Hﬁ?ﬁre@%e g }@?&r lop1¥ 2P ﬁlql%rat%fg, oxidation

are se ecte stan gani ¢ c
Ofelifhkhhlquedkallegdfnmlqudkamlﬁjmyhre anal ogous to the

t ds,
© 2o S ti? AP Bls 6 iy s Llenf B Gt e e dures

such as those described above may be made by procedures which are selected from

standard organic chemical techniques, techniques which are analogous to the synthesis of
known, structurally similar compounds, techniques which are described or illustrated in the
references given above, or techniques which are analogous to the above described
procedure or the procedures described in the examples. The reader is further referred to
Advanced Organic Chemistry, 5* Edition, by J erry March and Michael Smith, published

by John Wiley & Sons 2001, for general guidance on reaction conditions and reagents.
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references given above, or techniques which are
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by John Wley & Sons 2001, for general guidance on

reaction conditions and reagents. 30 WD 2006/ 134317

PCT/ GB2006/ 002067 It will be appreciated that sone

inte lLates t.o e for ar.e S

novel! GildtaRaresief ARbRtA istredmSupSpibutiel obpd iauia ) e

a@ﬁﬁ%l&n@fhebeﬂﬁe proveRE hoseparaft inddpEAdeatdspéots SFTARPRYVEESN ah
orma further aspect of the invention. It

RﬁchﬂéIcg’élpﬁ@déﬁf)foé‘@lﬂét(@of"% afurfhsr apae obthedmentiemct i ons

ment [oRechifde@pprebihtc @M B&omaSE ﬁﬁ%@e{cﬁéﬂgﬁéﬁﬁﬁécﬁle}&n it may be
proteCt an sensitive groups in Conpoun S.

neepseasydesirablia de protegt ap sensitiie grenps éb@mngdsofhmstambw@ere
|
p?ncgi@c#gg Qé"%g%s@grycg ﬁgsrl%?lg g%elqglﬁ {rgl?seeasrkﬁlledg]? th%raﬁ ac‘sua{ré ﬁﬂaﬁle

ngrtigadp $orrsagh mgteuis@d Conveaticod dmtﬁcang g\nouj)s mawbntllabdi in accordance
st.ration & eene, . Prot.ecti ve
V@h%‘t"andgr% ﬁagea%cc ﬁjor 1ﬂu§ry ﬁ{)lﬁ 8¢, ’liﬁ’e Sigheﬂc Ptgc}lvg r%mggd]é 6rganlc
ngﬁﬂms)ls JE]imWéley DS @K O199%). ey be renoved by any
conv nlent met hod a descriged in the I|terature

known PR T8RS WF‘% Y %Y RppToHt mathad fi%i‘lesﬁ%@d in the

lite2apareadr k@bwih REthOEIQl @CdheMest aQa[p@H?)rlhﬁ OUES tenRal é:f‘u‘.ﬂébrotectmg
nmet hods bhei ng chosen so as to effect renoval of

gFBIR SEssHeR, sathoupihodsiisingichosense as torclicgarmevabpf ge mqwtmg
g?du%%ﬁhﬁmhﬁ&ntdﬁh%rﬂakssp%@% sUShelelin fiERGHARYS | ncl ude,

for exanple, groups suc am no, carboxy of hydroxy
it mapupel repstantsa¢lade, @rpmn}dc,tgroups gqimspmmo sath;m‘r hydroxy

11119% lgeb(fegltréb%ﬁ) éﬂr?tgét e g%rg hi%r grlrne gf ﬁle aeragﬁglns d?c&}gnngl’cref%r
ex ahrrﬁmnplammpitalﬂe pmpactlﬁgvgromx ﬁifffalh@dmy @fd&pﬁwdr e@arﬁ;?ls an
o as.ace an, aro or _.exa Z0
" q&ﬁ“&}’r % F%ﬂi%m%%ﬁk it PSFIEPIL AT oY AL fﬂwmple
beiZY R 2 sfl@rgrepasiph & teRdylsilyl obhg aﬂ@rﬁétﬁ?l%&dpp for example benzyl.

ditions for the above protecting grou
The g@%@%ﬁ%ﬁ%@ﬂg}ﬂ%ﬂf the ghieye rEpeqting eoTuDp el aoes &cwswglyg/ﬂwwth the

cHibSof ﬂr@t%ctﬁ?é%&lpe Thé¥) fcﬁ‘%)(zlm}gé QHRc dﬁ%?(ghlpasﬁcl’?% a\‘?.l iﬁé@&i or an

or an aro% gr oup be renpve exa
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methoxycarbonyl ethoxycarbonyl or tert—butoxycarbonyl group, an arylmethoxycarbonyl

group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The

deprotection conditions for the above protecting groups necessarily vary with the choice of

protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl

group or an aroyl group may be removed for example, by hydrolysis with a suitable base
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group, an aryl net hoxycarbonyl group, for exanple
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benzoyl. The deprotection conditions for the above
protecting groups necessarily vary with the choi ce of
protecting group. Thus, for exanple, an acyl group

such as an al kanoyl or al koxycarbonyl group or an

aroyl group may be renoved for exanple, by hydrolysis
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When an optically active form of a compound of the invention is required, it may

be obtained by carrying out one of the above procedures using an optically active starting
material (formed, for example, by asymmetric induction of a suitable reaction step), or by
resolution of a racemic form of the compound or intermediate using a standard procedure,
or by chromatographic separation of diastereoisomers (when produced). Enzymatic

techniques may also be useful for the preparation of optically active compounds and/or
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When an optically active formof a conpound of the
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cE PR it Ffpheq § et ORBHE (Har Al B PR o ) af defned
hpRaibeReesitd ghatthiteiRBphalb@bls 3hlt theR8], @#04ssodiftion with a
ESSOCIaIIOH with a pharmaceutically-acceptable
P %H}aﬁ?‘@ﬁiluyo%“%@?tﬂf BICIPITHET eBHPosi ti ons of the
| nverhi eshpBRKioREof the fhvhRIdRnSH) ﬂee}{?h?orﬁpé'uit?lﬁ@ lror 8348 ubd @r
exanpl e as tablets, [ ozenges,” hard or soft capsules,
extjliele astabletsolorgngst dprdres isefh eapsdpt hgiconsor oilyissgpensos) enulsions,

RO ALR A8 USRI 3] g LGP cams,

oalqm_em:tggebr orgiqhigous of eilyi wheions osusypasisn)/ ) addiivistration by
QAL B B4 AR Bob Sy SHRTRA 2, R A i
badisufflasivh efor @amphyasiariislyf divitédowdedror E%aaRIn@ra9d@inistration
&in%h¥ d|V|deﬂ gomder%_or for pPrenterm
(on Friaminde 1 Tatle aqueats ,eilinsplutionsos mifsnons subrysgeRusor
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coRppsaans bt 3 fopmpsuitabie for orbuserngy preferrediener al |

conpo Bt i a i . r

ComPOSHL LB OLT SR G B0, AL gt
ugibg adnvedtidngl phamestii@hetcipenss sdllkaswn itsthagrt. Thus, compositions

SRR 3L ALFETRSE ! STbo G ENSIAS bl SO0
fleontriag and/bopreexainipe 8gensne or nore col ouri ng,

Sweet %mtaﬂ)qé phafrrlngéggtlfcgaillggacc%g‘ga l(zzrexcei;)ieeit% rfc\)/raat tialglgt f%xgrr?unlgt?dn include,
for example, inert diluents such as lactose, sodium carbonate, calcium phosphate or
calcium carbonate, granulating and disintegrating agents such as corn starch or algenic
acid; binding agents such as starch; lubricating agents such as magnesium stearate, stearic
acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and

anti-oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated either

to modify their disintegration and the subsequent absorption of the active ingredient within
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Sui t abl e pharmaceutically acceptabl e excipients for a

tablet fornulation include, for exanple, inert
waldogas3s7 such as | actose, sodi um carbonate, cBCTGBR006/002067

phosphate or cal ci um carbonate, granul ating and

di sintegrating agents such as corn starch or al genic

aci d; binding agents such as starch; |ubricating

agents such as magnesi um stearate, stearic acid or

talc; preservative agents such as ethyl or propyl

G AR RETE0aL 8y O PSR S e
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ceboxymetkylceliul dse vmdtirylcadiuloae hyiltoxgpropylasthpkaluldsepiddium alginate,
| i qui araffin, or olive qil. Agueous suspensions
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um acaci a; dlsper3|n8 or wetting agents such as
<] aQ
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lowg dhaingighativailqoholal fopératipte eptadénabtbyleh@xyestans] loecondensation
epeoxycet.ano r. conde tio oduc
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B e i
Sl R Y ATTOAY ey S8 e SAOYERE i
saohprecrpsanteial t y aci ds and hexitol anhydrides, for
o7 ek BAISHIARIS AR AL A BRI [ liER S
vpg@ste vi(suvless drahéshvinsliet diy kesame pil opydconut oil) or in a mineral oil

- hydr.oxyben t anti-oxidants (such as ascorbic
Gl TR PERAR e SN st G500y 1 Ry« BRGRhPs feent such as
bs¥Rak Siitird farifi@Itl Sety Sdl€dhoR Svidéteh RS QgentS aeh RAHoBEsePbut above,
y be fornul ated by

aggartane . Oly suspensions nmay be .
¢, dRvvgng @gqnﬁcem@blfq eqd g evflenpalptablg oral preparation. "These

compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water generally contain the active ingredient together with a dispersing

or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
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vegetable oil (such as arachis oil, olive oil, sesane

oil or coconut oil) or in a mneral oil (such as

wo e@paitg3par af fin). The oily suspensi ons may al BOI/GB2006/002067
contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as
those set out above, and flavouring agents nay be

added to provide a pal atabl e oral preparation. These
conpositions may be preserved by the addition of an

. b
B AR g BB Bl BP SR i avove
A&qhmusemqﬁqmmblom sviaptehing, MdulﬁngcﬁmdQﬁloﬁﬂﬁfﬁgeﬂﬁpﬁﬁyﬂélkd/be
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Pi7°8Persing or wetting agent, suspending agent and one
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d wth sweeteni ts ., such..as cero
4RSI G iybtes BBEreoft PoSHaRe BruR wlbbserocahues
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G

C%vagﬁlgﬂ e IAEe PERSC ARG PR ARang Qf@Ft“@sm&Tﬁdlﬁ’etr osol

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the

particular route of administration. For example, a formulation intended for oral
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containing finely divided solid or Iiquid droplets.
Conventi onal aerosol propellants such as volatile

wo bawens4sat ed hydrocarbons or hydrocarbons nay PET/GBe@6/002067
and the aerosol device is conveniently arranged to
di spense a netered quantity of active ingredient. For
further information on fornulation the reader is
referred to Chapter 25.2 in Volune 5 of Conprehensive
Medi ci nal Chemistry (Corwi n Hansch; Chairnan of
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t{e@gpywi n Hansch; Chalrnan of Editorial Board),

Per g n Pres 1990. Acgordj to a further aspect of
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ahd#irlhedefode)of itérddt.for(théh bIBPAILIAE0sEI S erRiy cffects.
pharmaceuti cal ly acceptable salt thereof as defined

her efriBehe featyre of the rasent anvieationog 2 6empeuagtoformutst (I ), (IB)
aR&BBAC Por a%HaHRalcetl?cﬁny Qé/cepttat‘l@ Qp’éﬁerex\fefoﬁ % as a%gﬁ%lpf&%ﬁ‘tt

conpounds “of the present”invention in
act | ¢puxenieatlyithiy ie atChmpelfmirOé f@fnular({)e (1A3,t (1B )amdton €Y, or a

ef t ug ¢ h
pﬂelhrﬁlggeruggééiﬁ/oe?cg r{!t@o\ffgacl)trn}gffres ff ﬁ)(r: u%pag& E)ctamlee%ﬁ,%{ejprggmujg an
1r(hﬁbdglon ¢fl IByATE Iactl\@tly if h @)arrg!blo@ded ?1’111%’131 such ?s a} human being.
r acce (€0 or use as a
e Laneeny fush SpaRpist Prmanie. A% dponter dF% o
pﬁﬂfrﬁtﬁuﬁca{ﬂy}accéﬂtﬂle saft!tBBre SNt 8de o lh@ledi@neft for treating diabetes

“%E r mac utlcally acceBtabie salt thereof, for use as a
P OF8Y Ttht W Plogdesrnimaisrels asiadmmeh bEGAT1

act i YhdsVackdddig Wo4 mﬂ%&%p&@ PRk ﬂRJenﬁdﬁctﬁ%f@zsfﬁ?QHMG use of a

being. Particularl S 1's a compoun
cqrpgoung pAformplag)), @IAM/(B}) af{l/o) (ICb) ror apharmaceutlcally -acceptable salt

tlf@%f IRL€ Hlta{n?fgéthr)é 0?8?1%8 c%lglelﬁ fg ?i}? %tlo%oé i) Elﬁllbltslon of

nmedi canent for trea |abetes e
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h f the
v ontis SRR E°T P Perlel Phi et aReR s provioet e use ofa

compound of formula (I), (IA), (IB) and/or (IC), or a pharmaceutically-acceptable salt
thereof in the manufacture of a medicament for use in the treatment of diabetes mellitus
and/or obesity in a warm-blooded animal such as a human being.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), (IA), (IB) and/or (IC) as defined

hereinbefore or a pharmaceutically-acceptable salt thereof, in association with a
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compound of formula (1), (1A, (IB) and/or (1C), or a

phar maceutical |l y-acceptable salt thereof in the
worewafiastur e of a nmedi canent for use in the prpdiGBR@G/002067

of an inhibition of DGAT1l activity in a warm bl ooded

ani mal such as a human being. Thus according to a

further aspect of the invention there is provided the

use of a conmpound of formula (1), (1A, (IB) and/or

(1C, or a pharnaceutically acceptable salt thereof
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amlaigttof e @mppmmdsof ﬁdmutu ($); @A) nBradsa(ld)ana mal an

pfitrs RSty RTR G Sl R f TR AR Rt el L) it 6

S al t As b@feﬁ@ﬁox&&hﬁﬁﬁd orabe ORe edgibed R ehe thG e 819pr515hy@act1c
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P har naceut | y accepta ereo
s¢yerie aiilesf iness bisg stattd d\cadmdmglyt theostinzem dbsapbi@iag 06 Betermined

o} o ey e AR i re e o i 11
necess staﬁeﬂ ybde cb)ﬂl[oblﬁﬁﬂs defreadh the pededtheiBSt are bf El@ﬁtr%@ for their
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1510 it AR of DEATR: Srcompapsd of thejayenfion sue thqﬁeméae
us’eﬁislg@r V&Hé Frbxé;r%eofsﬂsﬂggelg dr %eﬁﬁﬁh%chnéé%%}ége[se tAks %Hd}/ng diabetes
mellitus, more specifically type 2/ diabetes mellitus (T2DM) and complications arising
there from (for example retinopathy, neuropathy and nephropathy), impaired glucose
tolerance (IGT), conditions of impaired fasting glucose, metabolic acidosis, ketosis,
dysmetabolic syndrome, arthritis, osteoporosis, obesity and obesity related disorders,

peripheral vascular disease, (including intermittent claudication), cardiac failure and
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be varied dependi ng upon the host treated, the
particular route of admnistration, and the severity
wo@toobha3iT | ness being treated. Accordi ngly thePOPGBRNGI002067
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3) Agents that improve incretin action (for example dipeptidyl peptidase IV inhibitors,

and GLP-1 agonists);
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mol /I for wonen) or on treatnment for | ow HDL (high

density lipoprotein); hypertension (SBP > 130 mrHg
wO®BP6a38%57 nHg) or on treatnment for hypertensiPOT/GBRE@6/002067

hyper gl ycem a (fasting plasm gl ucose > 100 ng/dl or

5.6 mol /I or inpaired glucose tolerance or

pre-existing diabetes nellitus) - Internationa

Di abetes Federation & input from | AS/ NCEP]. Such

conjoint treatnents may i nclude the follow ng main

t i.es: 1). Anti-obesity th i h th
e FRBS Bl OBy P BLER e SHE0 BrobReR
pieglitdzend aralassiplithions), and £heefs Gulthespdidt PEARAIpEY 6 @&$ama

orl.istat, sibutramne and the like. 2) Insulin
%SH¥Pet agogues i ncl udi ng sul phonyl ureas (for exanpl e

9 I beneh® Mg oduldleiRhicGficosdHaditgd Bbr &alpRSBetformin, fructose 1,
regul ators (for exanple repaglinide, nateglinide); 3)

Oryjenhomhetass inhibpisyalyfaser phapaphwetlissinkibitnrs, glmaginesynthase kinase

Hiibsat i cRERL LV inhibitors, and GP-1
lagloﬁ(?s’tgg%@f’ 38 \?Bg‘g%‘g‘%)/lsml? PCT/ GB2006/ 002067  4)

&) ns ulfigents desgited $6 regueegbe dlsoiptioh ufiglngpsPRARGherinteatine (for example
z@ggak_ts (for exanple pioglitazone and
rosrgl’itazone), and agents with conbi ned PPARal pha and
¢ lar‘rmAgeﬂtg lt}ilav pﬁ:yen(t ;ﬂ)e rAgBoipsion h@gluc?ﬁdblj' e &fidihej@ BGIT ifhibitgrs) ;
ucgse anc or exanpl.e netformn, fructose

i sp %@&B‘ﬁ 3?%%@3 RALEN itl}ecngnﬁ)’L@%t%%@TgHﬁ'OIﬁﬂ%‘shdﬁ%b’P%F%a (for
eixgkhﬂeiatd@gesned@dt%@qgﬁﬁt&gpt hase ki nase inhibitors,
Sglucokinase activators); 6) Agents designed to reduce

he a¥éofipiiacrai agenieBich as, tGrA radueiaseiinEbitdre feg statins);
)| ‘ ; {14 oA,
AR EIARAE) DA, B4 (M
chollesteriot drssiption Shibdiges(prndesiotsn agnthaictinlgbitort)hgile acid absorption

Rt RS0 BRBREST i O Sl Bl s rormutaions)
10y s| it AR ROBALS sSIAGR, RElockdM¥EaRnbBH leAPE ACE inhibitors

inhibitors (eg statins); PPARa-agonists (fibrates, eg

(grohginarid; Cripiinmyitagonisisdes aifediinparugiqleni ey aneae)ists (cg
r Sy,

B P PR B e b A RS, hARRL S,

lilhhi Blatmpsgasd BAdRildtodBAcNiscattithrombatiis thetvedod pATibgntdwsis and

i.acin and sl ow.rel ease farnulatio s%;. 1q% e
o RlD R B PP SRR s S 00 3PS RV e hivitors)
adtigiaelcOhgenisEe eiin, oRSpiddghdl); BhticOhSilarkLUepdrian@ PolInolecular

Cal ci um ant agoni sts. (eg. nifedi pine); Angiotensin
"Y%’éﬁ’_ﬁ%ﬁ’gu&ﬁthé\@é‘ﬁ? quswggaéln; candesartan), a antagonists
120d QW8 WihtchagBBbSisd B0 actions %%ma Bn; 2BENZt hi azi de) ;

11) Haenostasis nodul ators such as, antithronbotics,
13¢t i vetiop8aramatphacents] spsh &s momepteroidal anti-inflammatory drugs (eg.
aspirin) and steroidal anti-inflammatory agents (eg. cortisone).

In addition to their use in therapeutic medicine, compounds of formula (I), (IA),
(IB) and/or (IC) and their pharmaceutically-acceptable salts are also useful as
pharmacological tools in the development and standardisation of in vitro and in vivo test
systems for the evaluation of the effects of inhibitors of DGATTI activity in laboratory
animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new

therapeutic agents.

As indicated above, all of the compounds, and their corresponding
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antiplatel et agents; thronbin antagonists; factor Xa

inhibitors; factor Vila inhibitors); antiplatelet
w@o®ati343(eg. aspirin, clopidogrel); anticoagulB@T/&€B2006/002067

(heparin and Low nol ecul ar wei ght anal ogues, hirudin)

and warfarin; 12) Agents which antagoni se the actions

of glucagon; and 13) Anti-inflanmtory agents, such as

non-steroidal anti-inflammtory drugs (eg. aspirin)

and steroidal anti-inflamatory agents (eg.

BE:008hy ol oAU LALON LR AME ARG BAATICTREMEL S

m@))urals of fdnmula (Dh@AMﬁEwhd/oa(IC)'ami:thﬁptc&tﬂspoﬂaigt s are

Rttt «She B AHiaral L rio GIPURT) dap depponsiaed

evipley it fOlﬁ)Mﬁﬁg&{ﬁyﬂq@ﬁssh}he eval uati on of the effects
of inhibitors of DGAT1 activity in |laboratory animals

such as cats, dogs, rabbits, nonkeys, rats and m ce,

BindRaidyet Al search for new therapeutic agents. As
I ndi cated above, all of the conpounds, and their

cor r d8panvifragssag® ideptiy D§ARBBhipit e TsashRO0s DEYYDIKpressed in
f
AR SR e p B SEARICABIS, L N B 88 o B

15 @1’&1‘11,!3(}231 Bueﬂy,l Sﬁ? gells IvBYye mfiattedwithl r€)onatrinhnt baiutovirus containing

L N LT TR K A—

a@ipleaibrah@s sbiatel Ol lcomti@iE YEMOoapaayr 1 Ik BIT &EDZ Y sucrose
Assa)t/ The in vitro assag@go identify DGAT1 inhibitors

grdeatt g apenpepup frastion edheinterphasq waseolleded, Waphedandstosed in
1@1§1dt,h§ol%gzyne source (Proc. Natl. Acad. Sci. 1998, 95,
13018 023). Briefly, sf9 cells were infected with

r ecom$imbnactiviy weosssayed by emaiifidation oftherenethbGAgtribathng

GIHETERA EiORaR e el E01oh Syl R d g

1@dub2t8@%hlopﬁlé REmBrafe flotetn, & A Mgél}%laq% §€1,2

gradi ent. The nmenbrane fraction at the interphase was
dedpayben-elycerphishdotal assay iwneef 208 ul i westid tutics. rHhgeenction was

dif t
R BB PR R éﬁé@ﬁm{ﬂ‘%&@'eﬁﬁa@ﬁgwfdw&wd a
rdxﬂﬂ &mp%ﬂ@ure B&3- @Qﬁhutemm @é&ﬁﬂorﬂ&las]s‘t CF nsubat ed
rane rote C12 10 OM 1,
ZORIBW@BUPGP%@&% HEr Pk gdipistizg tr@é%pro%qtu\ﬁé sepRrapiip the
orgnf ;ﬂﬁid 8 dddBeI mIThS the acd o 9RhIVE'$ M éérﬁ&&a?e%&% ﬁﬁ@ A NDGATI

14C ol eoyl’ coenzyne (30M final concentrati on
aptiatyyasayantiiied by saytmgpinutuefdhs wpegleptna layesby Irclved
sEifi@ddrPhynas stopped by adding 1.5 ni

Using this assay the compounds generally show activity with ICso < 10pM,
preferably <luM. Example 26 showed an ICso = 0.33 pM

The ability of the compounds of formula (I), and their corresponding
pharmaceutically-acceptable acid salts, to inhibit DGAT1 may further be demonstrated
employing the following whole cell assays 1) and 2):
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2- propanol : hept ane: wat er (80:20:2). Radioactive
triolein product was separated into the organic phase
whygooadsisny | L heptane and 0.5 nL 0.1 M car bonB€BGB2006/002067

buffer pH 9.5. DGAT1 activity was quantified by

counting aliquots of the upper heptane |ayer by liquid
scintillography. Using this assay the conpounds

generally show activity with 1C50 < 10M preferably

<IM Exanple 26 shomed an 1C50 = 0.33 M The ability of

Eﬁg & gg {I ggggggthelr cor respondi ng
15 MeaSRORAH 9%1 cerl 1)11 lts to inhibit

NGRS hdifBytd 314 QB whR HeiRAS é(ﬁﬁtﬂ%glcyﬁr@ l\&‘\% p\ﬁ%s iR Gew born calf

follow ng whole cell assays 1) and
SOPOGIONBABIY MPHT/ 1@@"@@@6&0@2@@% celiy wmém,neé ﬂm mCUbeﬁlng in medium

ooy AR (DI gt A e R P 0

isobutyimethylrxanthief Aftaeiguinthe odllsavend MintR@}ddn medium containing 10%
D'ffe entiation of the cells was induced by incubating

foetalratiiserHn 206 At Rl ﬁguh@%rﬁé@mr 4ibetlaps. §6F tmexperigiont, the
rﬁé@lﬁh‘lll bvﬁs olQm%erﬂ Msdaxanst %nc?glg Eﬁs%gg‘}‘ﬂcu?z}ted W1th compound

i sobut xant |ne ter e ce
spaabilis lné%MS (fread icompentoattoniOnli%hgfod BYminfutest B¢ noval progmesumwas

| furth 6
0 L TR o 58 P8P e
em&rl‘.hv%lml"oal durttee? a gl |l§olDCEeﬂ|1 npgmazﬁfl 6%3%&6‘4}3 IT%@ gaeh fs were, \gashed
SOl upl 1S I nNal concentrati on . 19
i hplie Serosbirbne s her Smide sodran doer Yt nin ot was
r@féliel it probinQiefPmIMi S PENYY A6 AL -1m9!1(5‘frc’klg-(rP%y1tgib§s%1 ogx the

14C-sodium acetate to each well for a
ngithad of Eqwy (. Bk hems 1955483 8464F). Thhéipide ees apernged into the
I
O}Il%ﬁ%%%oasselo 111%r5q1§g%§% %OB %—?[ ?gterc‘ %rlq 22[%) %ﬁgt%nseofloff&l/éd bf‘}roa%gaots of
Wagar apd bapddng adestrdingiiathe imethod o Aglemap (Mbthoahs ie $nizyradlbgy) 1992,

toe( R on the th of , Lowr J.  Biol.
209,95 102 i brad B8 a2y Deec B B e e itolid W oo
of nitrog¢h &he @[t@ﬂf&gﬁlu}ﬁfh@ﬁﬁnﬁﬁi(—l[@algoacgt)lc acid (99:1) axfld lll]flds separated
n 0 r. m xture fo
e b tee YAl SR MRS G B R %8 4 Mmospher
d[&ﬁh@d 260 nfudtamA aﬁd\@gﬂﬁ@i‘éﬁt solveNZ YR f %~he§e§r%?a-cetlc2aQ% (99:1)
i gg The organi c, phase was col | ected and t
G150+ ’Eané\Pé&i’éF‘gt@@C%Wd‘ékd (&:43:1 balew 1ate Oﬁnlmldg@wte anerding to
t%étﬁfép(?fdséggﬂémadr déltﬁgfjauk 3} 9a9§)r3] g ! nglfwﬁ}'?ﬁ%? H’]dfolﬁb%i Hid 82 trilglyc eride
ﬂ@@i@dvmmléfseldmmgd Reldrooratit &t amiyetédﬂm(f})clmsll) nennacted to the
E&ﬁ$ﬂ£&%ﬂﬁer diol-5, 4 x 250 nm colum and a gradi ent
sol'vent system of iso-hexane:acetic acid (99:1) and
| so- hexane: propan- 2-ol : acetic acid (85:15:1), flow
t e method of

uremer 2 ihe
Huadn (ﬂia&bﬂdry bpltlﬁhﬁlr(F/IGml) Géllé(iﬂ{ré Qlﬂturéfcf B CbAMRIMES 6 Well plates in
n ed using a Radjonmatic Flo-one Detector (Packard)
(tjaﬁ ﬁ%lg f&‘égntcgnttnﬁglg media. For the experiment, the medium was changed to
serum-free medium and the cells pre-incubated with compound solubilised in DMSO (final
concentration 0.1%) for 30 minutes. De novo lipogenesis was measured by the addition of
50 uM sodium acetate plus 3 pCi/mL "*C-sodium acetate to each well for a further 3 h {J.

Biol. Chem., 1976, 251, 6462-6464). The cells were washed in phosphate buffered saline
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HPLC machi ne. 2) Measurenent of Triglyceride Synthesis

in MCF7 Cells Human manmary epithelial (MCF7) cells
woweooe/18431T ured to confluency in 6 well plates POT/GB2006/002067

foetal calf serum containing nedia. For the

experinment, the medium was changed to serumfree

medi um and the cells pre-incubated wth conpound

solubilised in DVMSO (final concentration 0.1% for 30

m nutes. De novo |ipogenesis was neasured by the

BRI AR 18P RRUT AR ALl ri Gl oy oty
deieghinaif®reusing al97@in @bhati GUEOPEDEN) bascliva ticedbthodvef Teowry (7.

[ h f Li 1 2006/.134317 .
8 P, B eSSy Ty PP e
hglptdmsc:p&bpm:@—bhtvﬁey (80:2812) gicttire\RlSowed lﬁy\ﬁe‘t : 'quétibt; \Oitgt ﬁg.ﬂheﬁtane
et erm nati on ysi a protein estimtion Ki er bi o

SEEEGE it He ot e BEb (Ui Ergroip, a0, Bogipd. The
oiShBic phase wakbllectéiPandith $bSvendBp&¥ied atde@d sirfinPof fi€ogen. The

organi ¢ phase using a heptane: propan-2-ol: water
exitriowlubilisssl i ise-Beape:peshie mé;@%ﬁi agid dipisls e¢paypsederia agrenal phase
R e 08 Bpiatookfy DG sRle (LR MEE S0 250
oplisncas laggzadeant seivent bstegodiienberenapstiardd (Wnbend a
LRI Ap A PSRy A B BB ety o

race acid an I pids s
nmedtauied f Splversand alnd glaup 8t Chroran & 10973003 7eh) diedrperatghyf

HPLC). . usi,ng .a Lichrospher diqgl-5 4 x_250 nm _col umm
ri S el At i fred e e B Detector
(Pavkeardf &8hinddtedddhe HBPDE M@XARME: Pr opan- 2-ol :acetic acid

(85:15:1), flowrate of 1 nmL/m nute according to the
nmet hod of Silversand and Haux (J. Chromat. B, 1997,

703, 1/thd ﬁﬂboveloﬂ%?f)l?ﬁﬁx%&é.u%l@al‘af)m%x;}/sggdél?hﬁ&%g, h&h, LiEnd.

triglyceride fraction was anal sing a Radiomatic
nEdisagget mmuudstuss feafurzsctha pigrmatyn aad pretbried etmhedikhiSof the

¢ E%hﬂ?ofﬂh@ ihAFH ARG 20 RekiRART IR e ! cal
cohposition, process, nethod, us hd nedi cament
manuf acture features, the alternative and preferred
Egggpﬂgnents of the conpounds of the invention

e Poed herein al so apply. Exanples The invention

wi | | Thevastionlwillsibwaleelushitel B tHeGbllevh g Bx MXRABPInEShitH) unless
whi g@h unless stated otherwise: (i) tenperatures are
sBisdtierWiStiegr ees Cel sius (C): operations were carried

mRtati@Oae @fven AW RRE CERIPEIB! detatiohdBbreicirried bua
(?errrnp%raature |%r¥e{1he rggér%}ge of %C?Z(%{ec lgﬁd urﬁgerleanu troom or

agbifL IS ARPEGT, thahis, Meytemperatuen is theaengarfd ;25 CCiand ondgani c
a&ﬁ’dsgﬁér&’ H?anV\ﬁér? g%rslluag%sga\{ggn; anhydr ous magnesi um sul f at e;

evapor ati1on of “sol ve
(i1) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent

was carried out using a rotary evaporator under reduced pressure (600-4000 Pa; 4.5-30
mmHg) with a bath temperature of up to 60 °C;

(iii) chromatography means flash chromatography on silica gel; where a Biotage cartridge
is referred to this means a cartridge containing KP-SIL™ silica, 604, particle size 32-63
mM, supplied by Biotage, a division of Dyax Corp., 1500 Avon Street Extended,
Charlottesville, VA 22902, USA;

(1v) in general, the course of reactions was followed by TLC and reaction times are given
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was carried out using a rotary evaporator under
reduced pressure (600-4000 Pa; 4.5-30 mmHg) with a
whadoke/13mperature of up to 60 C, (iii) chromat pQr/aBhyo6/002067
means flash chromatography on silica gel; where a
Bi otage cartridge is referred to this neans a
cartridge containing KP-SILTM silica, 60A, particle
size 32-63 nM supplied by Biotage, a division of
Dyax Corp., 1500 Avon Street Ext((end;ed, .
Ile, VA 22902, USA; (iv) in general, e
f?(}ﬁ?é;%h%?%%ac“ ons was followed by TLC and reactl on
(Vi wields are givgi fanllustk2tiond20O6Y ﬂ@ﬂ@hﬁcd@ﬁfﬂ@ﬂ%@h@l@%ﬁ%
tion o are given
obfifnsl by SR s Bvaonnil 5ot o eegrafin ool was

rgpurefie  obt ai ned by dili gent process devel opnent;

ti t i f terial was, )
(LR BRI L BP G B orroet dofi olien i pafor diagaeti
ptad6i¥) gifverd@lpasts p@'rﬁiﬁﬁ)nf(ﬁﬁmmlaﬁ{/e Qi té‘tgzﬂl%?ﬁ}}lﬁlan@(mg’ﬁ determined
en in parts per mllion relati've to

?%{Or%{rﬁ@? %ﬁulﬂkﬁ%otbqrws)% Sta&é ét’rmﬁ predeutesio Boethprsufogddtz
MRS aQEdWJnWLﬁI%sssétﬁ‘ér@/?s)e Egealz%\ﬁ@ﬂcﬁ{e re%hg(% fk: s

sul foxi d ( DVB as so erw se
sigglgt deldoyblasiddndoubiayof doubless da deu‘tﬂett@xﬁ/mpidmslm doublet of

rrg%tgg t%:t trifley Ie g\]%t% mgnﬂltl(élg Ef f d?nljlblt |e:)ISet gt Ny

(\iD)ich¢mical sgmbq]ls anteaheir iigual mdnhng@j Etu,mtb tind 90O ard Wedl;)

h th nings; SI units
(Vlh)gsmlg/eﬁ%r@?é aﬁggﬁfﬁ’%%‘%lu”@% \[qh;nsl‘“lsjg’(‘og%?nsr a? ios are given
(ik)mu sl spectra (MBS (1068 waré Mkotded 6B a Mbr&haﬁ@ﬁf&ﬁ%@ Ecﬁn}{ﬂ@}mﬂl
Hé’qﬁ'%ﬁﬂ were recorded. on a M cronmass Pl atfor

BACHN tplessgtheryise sigied dhaaess 1aveisd inMETH
(otrane (lidued é@&ﬁa’cb@ﬁ HuRh&d)y éc‘ﬁ‘oﬁM}'}) wirs }CCB% 8£5 sﬂslt.léng

chr omath 7y nass spectromstr were recor
CQpRIsEE WelHpt P8 Lseannped thnaé’eattre:%@lahcpp@ddmrxay datector and

NM@{)%% ZQ\%@ N8 %59‘% a%%n&ﬁ&%%@@e&rﬁﬁltﬁ% C@qﬂefgo%?[ %}%]im and

MD NS, usi ng henonenex em ni
elﬁ’ﬁﬂ&:@lthl eflomrdte of [l dtrliginwitth 5% W a]w/A@tcRntﬁfe (1:1} 41104 formic

R T NS

ba:lwrme (950%) beisg whterrhiyiese HPhE Rpmkian Tandsee RBrtda8hdd0 are in
er. and where HPLC Retention Tinmes are reported
mi‘ Sdn g?%sysﬁm FRiGTE oherise si4ieds unless etbarwise stated Sharapspiienequoted
155(1\/ﬁ{ d; unless otherw se stated the nmass ion quoted

Xi ) where phase separation cartridges are

(Xé)ts‘ﬁ]?eéﬂp %%éﬁpﬁwwrﬁﬁ%@e Stated ihendPOZURE Phessl Separstor 70ml
ccﬁ&&ﬁﬂé ‘sxﬁﬁi)h@d' bﬂ%ﬁ%@elﬁfb'ﬂdé%s?ﬁkv@ %oaMnggt%? Mlg%rfa%orgdn,

arm rgan,
CF82 8AU, Umted ngdom were used;

(xii) where a SiliCycle cartridge is referred to this means a cartridge containing Ultra Pure
Silica Gel particle size 230-400 mesh, 40 -63 um pore size, supplied by SiliCycle Chemical
Division, 1200 Ave St-Jean-Baptiste, Suite 114, Quebec City, Quebec, G2E 5E8,
CANADA,;

(xiii) where an Isco Companion is referred to then a Combiflash companion
chromatography instrument, supplied by ISOC Inc. Address Teledyne ISOC Inc, 4700
Superior Street, Lincoln, NE 68504, USA, was used;
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CF82 8AU, United Kingdom were used; (xii) where a

SiliCycle cartridge is referred to this neans a
w@aobnsgge containing Utra Pure Silica CGel pee€T/iGBR@®6/002067

size 230-400 nmesh, 40 -63 um pore size, supplied by

SiliCycle Chem cal Division, 1200 Ave

St-Jean-Baptiste, Suite 114, Quebec Cty, Quebec, &RE

5E8, CANADA; (xiii) where an Isco Conpanion is

referred to then a Conbiflash conpani on

[ B

6% 3%?12'%{83 9% P’B%‘r/]ée ﬂ?%&f@ﬁhls %% a %gtag%( IIIJétr?'a slugg Pr Smith Creator
nhicrowel®) suiiticé 8% BigtagdSAdivisam af Dydx C4ﬁ> MO0Q 061 $643 EXtended,

/ 0 Xi v) where a mcrowave is referred
4ﬂ551%839%gg%2%&iﬁtg¥ége Initiator sixty or Smth
@vepahat a caittfigassefersd ppthlsestabya B'blaﬁva@EZ-Q@hﬂj Mbplicdrbyof

ax rp. 0 Avon Stre t Extende :
C%'sYaCﬁwﬁgfb e OVAiRED SoRSES, T UDE ﬁw‘; ﬂ%‘(&hen’al 5AP, UK;
(ﬁﬁpRéwe&séqmaseqnélﬁfe@M B CQepRhifonERARSUA of BIARYAE Gilson ™ HPLC
EZ- 2pl us, plied by Genevac Limted, The Soveriegn

e@@ﬁ@@@ uSm@rat lﬁpﬁg? IRged Phenoswpenlunapf minpn GIR(2) (1R04 polumn, and
0,
ag%\ggalgr%aaqg@% ggﬁa%aﬁﬁg{ y@segﬁ%e%w@ﬁ?@%ﬁ&&ﬁ%th@%& 45\40-s0ent
apd 0 2fmiriflversorrtic eridlag madifer, 2 Snom g@die8(Rith 4 00 Aichdld atrd)5%
el uti on nmethod (5-95%
a%%elgﬁ9ﬁbgpgﬂ&g)gﬁég%gmnth wat er as co-solvent and
(ﬂvﬂz%d foillbWuxgrabhx(eelhtlmsan‘ayd)eaSedThmﬂb\ir beih, theljo&d’3t fection
1% Fnt wth a 2.5mn hold at 95% acetonitrile) run
1o nt software. (xvi) The fol |l ow ng
abbreV|atEgos may be usegbiubek®yr or in the process
section hereinbefore: Et20 diethyl ether DW
di met hy! f BMfni de  Dom dieethdfemabiiéne MeOH et hano
Et OH et hapehs H20 wat er g Jfdrohahsahydr of uran DVSO
di met hyl sul f oxi de EtOAc ethyl acetate PS-CDI pol ynmer
suppor t edMe&tbonyl di i mi dzetlinel HA  hydrochl oric acid

EtOH ethanol

H,O water

THF tetrahydrofuran

DMSO dimethylsulfoxide

EtOAc ethyl acetate

PS-CDI polymer supported carbonyldiimidazole
HCI hydrochloric acid

All compound names were derived using the ACD NAME computer package or similar.

Example 1: 5-[(4-Chlorobenzoyl)amino]-N-(3-fluoro-4-morpholin-4-ylphenyl)-1.3.4-

oxadiazole-2-carboxamide
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Al'l compound nanes were derived using the ACD NAME
conput er package or simlar. Exanple 1:

W®G 2064343t or obenzoyl ) am nol - N- ( 3- f | uor o- 4- nor pPGI/GB26D6402067
| phenyl ) -1, 3, 4- oxadi azol e-2-carboxam de O NN O N ON
~ ONHHI G F 44 W 2006/ 134317 PCT/ GB2006/ 002067
4- Chl orobenzoyl isothiocyanate (0.12 g, 0.60 mml) was
added to a stirred suspension of
N- (3-f 1l uoro- 4 nmor phol i n- 4-yl phenyl ) - 2- hydr azi no- 2- oxoa

N5t R PR P B8 R iy oson of
Ny(3- ﬂuo’lr&mmﬂp)lohmaslpaeh@eﬂzamailﬂ@}%mametaﬁmef@aeﬂmata% 0.13 g,
e reactlon

o Rl BN et BT oSO I CAP R PGS erhd ol

20 ﬁbdidﬂl&ﬁd e &bl tha® RSt dEk @0 °C @é}ch%ftﬁe?uq{guifs NTNACHQioR s
the residue triturated with Et20to give the title

f@@f?ﬂé‘i}ﬁ thegesin washed vty RMF (1) mb) Thy 0012‘91 d DM sqiydons were
cégceﬁgal%ééﬂ L vagio arljd]thégljem(:l&é":rrﬁhﬁzu%d g%tg%t% gj,%) th?'rglﬂg é‘onzpoﬁgd asa

ysll@zsscﬂldg@ @%29%) ﬁmmm&z am(aH s)aaap(m-, sB 85028, @), N7MN-7.52

re
rparda BN et ariigiec U8 & PR T ARMEE 4
2- hydrazi no- N- (4- nor phol i n- 4- yIphenyI) - oxoacet am de
e 4) or 2-hydrazino-N

(6- nor phol i n-4-yl pyridi n- 35 yl gr 0xgacet am de

(Internmedi ate 6). Exa Ie ZNN\ M+ 2 CH 10.70
(1H, s), 8.08 ( d) ( %%428 (2H,
d), 6.94 (2H @ 67 (4H, 00 (4H,

in) 3 N 10.85 (2Hs), '8.54 (1H,s), 8.02 7.83

14¢ ?ollo(&g'xlfé g)amp?es %ve’{fg}'ﬁlelga)red l%/ t%g gén]el_elll %}dce&r of ];j)’xa%p?’el_& \@iﬁg 2-

hydrazino-N-(4-morpholin-4-ylphenyl)-2-oxoacetamide (Intermediate 4) or 2-hydrazino-N-
(6-morpholin-4-ylpyridin-3-yl)-2-oxoacetamide (Intermediate 6).

Example X "H NMR MS
MH"

2 CH |10.70 (1H, s), 8.08 (2H, d), 7.67 (2H, d), 7.47 | 428
(2H, d), 6.94 (2H, d), 3.83-3.67 (4H, m), 3.14—
3.00 (4H, m)

3 N 10.85 (1H,s), 8.54 (1H,s), 8.02 (2H,d), 7.83 429
(2H,d), 7.5 (2H,d), 6.86 (1H,d), 3.71-3.6(4H,m),
3.45-3.37(4H,m)

Example 4: Methyl (¢rans-4-{4-[({5-[(4-chlorobenzoyl)amino}-1,3.4-oxadiazol-2-

ylicarbonvl)aminolphenyllcyeclohexylacetate
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3.45-3.37(4H, ") Exanpl e 4: Met hyl _
(trans-4-{4-(({5-1(4-chl orobenzoyl)am nol -1, 3, 4- oxadi a

W@ 062343yt } car bonyl ) ami no] phenyl } cycl ohexyl ) BCBGBR@6/02067
NNOO _ 1 MOl HH 0 ...... Cl 45 WD 2006/ 134317
PCT/ GB2006/ 002067 The title conpound was prepared by

t he general procedure of Exanple 1, using nethyl
[trans-4-(4-{

[ hydrazi no(oxo) acetyl ] am no} phenyl ) cycl ohexyl ] acet at e

Tgl% ?1&18 %@58'6 al 1 de;qareé ?y t N%Egelrolﬂ?‘gc egéllrlél’o; %rﬁ)tg%l’ﬁ Hsﬁsgl)Sg methyl
[#ads4- (4L I{-[,hydﬂazms(bxo)?ac ebQ]afridird } pBényl)Zchcﬁle(()?l]aZbetaﬁ)(lnte%em 12):

1. 84- 68§6H m, 1.44 (2 .
'HOMRELG 6 (181, Br. s) 8.05 (2H, d), 7.69 (2H, d), 7.45 (2H, d), 7.20 (2H, d), 7.10 (1H,

b b o s}car Ry P LR P B 2 ek v

MSlMHO&D’N O OHONO HI/ C Lithium hydroxide (2
ng, 47.6 nol) was added to a solution of nethyl
(trans-4- {4-[({5-

[ (4-chl orobenzoyl ) am no] -1, 3, 4- oxadi azol - 2-yl }
Bxanpbny:| rani-2g! L GhleysHen in)i H-%xa&Ei@-Q‘p' e 4,

thn, . )|n|\/b(}VH20.1 1 m
yvlicarbhonybamino|phenyl, ACEIIE CAC erature for

hganl UThe reacti on was cool ed [ nice bath and
acidified to pH5 W|th ZM}-@’?/(’H' regul ting
nd

preC|p|tate Pril hi gh
vacuumto gl 'tl npﬁ)ound a*sl a e solid (9
nmy, 75%: 1H NVR: br.s), 11.95(1K! br.s),

00
11 09, 1H 8. 04 2H d), 7.70 (2H, d) 7 65 (2H,
Lippiunyhysiy 2'te, 479 Hmolk s ersldeqbli)o a splvsmn Oime@yt ms 4n{)4 [({5-

[@_—4 o eré}%}z/ é)r%mrl]%cs] 5 '\%% 25{%%%28 - Bg@q)pﬁlzlﬁo)%)@?ﬁg iohexylgicetate

(E)&amﬂl@4 22 g2 @xanaliliz Me(D\HIHIl;D ((D 1) N NN ThOrddckidh whs gtirred at

room temperature for 18 hours. The reaction was cooled in an ice bath and acidified to pH 5

with 2M HCL. The resulting precipitate was filtered off and dried under high vacuum to give
the title compound as a white solid (9 mg, 75%): "H NMR: 12.48 (1H, br.s), 11.95 (1H,
br.s), 11.09 (1H, s), 8.04 (2H, d), 7.70 (2H, d), 7.65 (2H, d), 7.25 (2H, d), 2.12 (2H, d), 1.87-
1.66 (6H, m), 1.45 (2H, m), 1.10 (2H, m); MS MH" 483.

Example 6: 5-(Benzoylamino)-/N-(4-morpholin-4-ylphenyl)-1.3.4-oxadiazole-2-

OHN\jN\ o)
o 9 Rane

Benzoyl chloride (35 pl, 0.3 mmol) was added to a stirred suspension of potassium

carboxamide

thiocyanate (29 mg, 0.3 mmol) in THF (5 mL) and allowed to stir at room temperature for
2 hours. The suspension was then added to 2-hydrazino-N-(4-morpholin-4-ylphenyl)-2-

oxoacetamide (Intermediate 4, 66 mg, 0.25 mmol) in DMF (5 mL) and stirred at 50 °C for
a further 2 hours. PS-CDI (384 mg, 0.5 mmol) was then added and the reaction was heated
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Benzoyl chloride (351, 0.3 mvl) was added to a

stirred suspension of potassium thiocyanate (29 ng,
w@2®6l) in THE (5 nL) and allowed to stir aPCT/GBR006/002067

tenperature for 2 hours. The suspension was then

added to 2-hydrazi no- N-(4-norphol i n-4-yl phenyl) - 2-

oxoacetam de (Internediate 4, 66 ng, 0.25 mmol) in DW

(5 m.) and stirred at 50 C for a further 2 hours.

PS-CDI (384 ng, 0.5 nnDI) mas t hen added and the

-0 34317
a0 6P o SR e 5 PO TG wathed pis PME L0 L)
ané e el dmynrllaﬁneldtfﬂgzitbﬂgerfa lfhc%ﬁﬁdﬁ@ﬂn\m&bb ThdrekiliQe Wh@d triturated with
t hen t conmbi n iltra ntrated in
ERE feverhe M bR ase Fin aH S U0 I 45 b, o)
1tilve (1H] 4)e8.60PRd d76337a4 FVn)SPp-r £ 8, &)13.79-3.71
NNR( 12)45 %u@p ? g fﬁ s), 4¥Q 2 2H, d), $3.79
(4H7m3), 3.1d43. @H@)Mﬁwﬂﬂm (2H, n), 6 96 (2H, d),
3.79-3.71 (41-1, n), 3.14-3.05 (4H, m): M5 MH+ 394.
Baaipdses17-17 N ONlt~ R X ON H H The fol | ow ng
exanpl es were prepared by the general procedure of
Exanpl e 6, using commercialb aNaNIahie acid
chl ori des and either

2- hydrazi no- N- ( 4- qn’bngzri>4¢ylpﬁ%nyﬁ) R2- oxoacet ami de
(Intermediate 4) &

jifg g@f2|no N- (6-norp hoI|n -yl pyridin-3-yl
‘ﬁ DG PIEPleS T st hréeﬂr%é'éy@y gerexa petcaduge pE mnmw \sing
c%/fﬂﬁerc?&;l@'ﬂvl@ab?ga&dzmloﬁes afd (Qt?heF 2- K?&Qz%ﬁb-%*mc#gohé nglphenyl)-
%wace@mld¢:<13tegoect;at@§> f(rdzl-hydmzmosi\’i@r r@@h@&&lpyr}c)in-'s-ym

6 (1H, 7.91-7.8( 408 2H, ’
Rty (16 9, 7907 o 9 (2R

7.38 (21-1, m, 6.95 (2H d),
Ex8bpR. 6X (4R in), 3. 13- lmsmnm m . 2. 43 (311, 8IS M’

J\hl|1n e (111 Q 14 ne (21 1

g 01-7. O, n;/ ’ 7?6?(2%99@)\2{1 9 %%3—7 RO m, 412

7.67 (2H, d), 7.64-7.57 (1H, m),

' \Q 7.53-7.45 (1H, m), 6.95 (2H, d),
E 3.80-3.69 (4H, m), 3.15-3.05 (4L,

m)

8 CH 12.40 (1H, 5), 10.96 (1H, 5), 7.91-7.8( 408

(2H, m), 7.68 (2H, d), 7.50-7.38 (2K,
m), 6.95 (2H, d), 3.81-3.69 (4H, m),
3.13-3.04 (4H, m), 2.43 (3H, s)

\@\ 8.01-7.91 (1H, m), 7.67 (2H, d), 7.32-
= | 7.23 (2H, m), 6.94 (2H, d), 3.79-3.70

9 CH 10.66 (1H, s), 8.16-8.08 (2H, m), | 412
(4H, m), 3.12-3.04 (4H, m)
10 CH 12.25 (1H, s), 10.89 (1H, s), 8.04 (2H,| 424

d), 7.67 (2H, d), 7.10 (2H, d), 6.96
(2H, d), 3.89 (3H, s), 3.77-3.72 (4H,
m), 3.14-3.05 (4H, m)
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N~z 7.23 (21-1,
3.12-3.04 (4H, m 10 CH 12.25 (1H, s),
W@ 200683047 (2H, 424 d),

in, 6.94

7d). 67 (2H d),

21-1, d 3.79-3.70

(4H, m,
10.89 (11-1,

7.10 (PEX/GBRQ06/002067

6.96 (2H, , 3.89 H, s, 3.77-3.72 4H OW (3 ) m,
3.14-3.05 (4H, m) 47 WD 2006/ 134317 PCT/ GB2006/ 002067
11 CH 10.98 (1H, s), 10.36 (1H s), 7.95 (2H, 408 d),
7.70-7.64 (2H, m), 7.38 (2H, d), 7.00-6.89 (2H m,
3.80-3.70 (4H m 3.14-3.03 (4H m, 2.44 (3H s) 12
ﬁlaelsu(gi G%): E 4°(§¢| \3%%’@%{’%&%@%%793;” 408
3.12-3. 04 (4H, . CH 1(21)67.10LA, 642 H, )79 (M), S) |
s, O 5o s ot U Doch
705800 T3 s ot SeyeL, (1
Wor 7 g?CI(IZi—I, ), 7.68 ([218,52dH, 9. $81 @Hhg), (24 2y 40
gHgéllo. EﬁaH( 1E, s 3&?2@%?@?@%’6(%@% sgl r,%;ﬁ
7.65 (2, d)| 6 924(ﬁ2m d)3.6 693(481 NO)ZSB2—69J4((4Emm R
B2 coh oo dﬁ,‘? o 1 0 (Eko: 1999 EE 55 e iy e
3.81 (2H, s)| 3-75-3.66 (|4bl8.19(1H, d), 8.06 (LH, m), 7.91
(1H, d), 7.71-7.60 (SH, m), 6.95 (2H,
d), 3.78-3.69(4H, m), 3.12-3.03 (4H,
m)
14 CH 10.51 (1H, s), 8.64 (111, 5), 8.18 (1H, | 444
d), 8.04 (1H, m), 7.97-7.87 (2H, m),
7.68 (2H, d), 7.58-7.48 (2H, m), 6.94
(2H, d), 3.79-3.68 (4H, m), 3.1-3.0
(4H, m)
15 CH | / 10.49 (1H, s), 8.27 (2H, d), 8.21 (2H, | 438
\©\ d), 7.65 (2H, d), 6.92 (21, d), 3.8-
NO: | 3.69 (41, m), 3.12-3.02 (4H, m)
16 CH | 12.19 (1H, s), 10.9 (1H, s), 7.62 (2H, | 408
d), 7.40-7.20 (5H, m), 6.91 (2H, d),
3.81 (2H, s), 3.75-3.66 (4H, m),
3.14-3.01 (41, m)
17 N | 12.22 (1H, s), 11.09 (1H, s), 8.50 409
(1H, s), 7.99 (2H, d), 7.39-7.19 (5H,
m), 6.95 (2H, d), 3.79(2H, s), 3.77-
3.62 (4H, m), 3.49-3.38 (4H, m)
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3.14-3.01 (4H, m 17 N 12.22 (1H, s), 11.09 (1H, s),

8.50 409 (1H, s), 7.99 (2H, d), 7.39-7.19 (5H, m,
we286/188H, d), 3.79(2H, s), 3.77- 3.62 (4H, mMPCT/GB2006/002067

3.49-3.38 (4H, m 48 WO 2006/ 134317 PCT/ GB2006/ 002067

Exanples 18-23 N ~ 1 Il ONR ON N\ HH The

foll ow ng exanpl es were prepared by the general

procedure of Exanple 6, using conmmercially avail able

acid chlorides and N-[4-(4-acetyl pi perazin- 1

U '}‘iﬁ 3] - 2- hydrazi no- 2- oxoacet am de (I nternedi ate

e R1H NWR M5 M+ 18 12.16 (111, br.s),

10.93 (1H, s), 8.01 493 (211, Qd) N 682(211, d), 7.06
(2H, d), 6.98 (2H, d), 4 (H s Sae%R 3.61- 0
3.56 (411, m), 3312731\1&1,2. 05 (8H 's), 1.31 (6H,
d) 19 12.29 (111,)Bk.s), 26795 (111, s), 7.95 449

(2H, d), 7.68 (2H, d), 7.38 (21-1, d), 6.98 (2H, d),

The Gtods ex(aﬂ%ﬂes Wike prépatdd b}(tﬂé"_glerfé}al profedtde &%an%le 6,%sidg
(3H, s) 0'1.54_(1H,.br.1sg, o.sot)éﬂéH, s), 8.06 469
comperciplly availah® getichlorifles amd Mfd-(Lagetydpiperazin-d 7y phenylld-

h?%f?%‘&??-?%é?&%?%?% OB S 8 b0 w01 ok by

7.68 (211, d), 7.58 (2H, d),
Example | R "H NMR MS MH"
18 12.16 (1H, br.s), 10.93 (1H, 5), 8.01 | 493

(2H, dd), 7.68 (2H, d), 7.06 (2H, d),
6.98 (21, d), 4.77 (1H, septet), 3.61-
3.56 (4H, m), 3.12 (4H, dt), 2.05
(3H, 5), 1.31 (6H, d)

19 12.29 (1H, br.s), 10.95 (1H, s), 7.95 | 449
(2H, d), 7.68 (2H, d), 7.38 (2, d),
6.98 (2H, d), 3.62-3.55 (4H, m), 3.12
(4H, dt), 2.41 (3H, 5), 2.05 (31, 5)

20 12.54 (1H, br.s), 10.80 (1H, s), 8.06 | 469
(2H, dt), 7.68 (2H, d), 7.56 (2H, dd),
o | 697 2H, d), 3.62-3.54 (4H, m), 3.1
(4H, dt), 2.04 (3H, d)
21 .. 12.31 (1H, br.s), 10.94 (1H, s), 8.00 | 491

(2H, d), 7.68 (2H, d), 7.58 (2H, d),
6.98 (2H, d), 3.62-3.55 (4H, m), 3.12
(4H, dt), 2.05 (3H, ), 1.33 (9H, 5)
22 .. 12.18 (1H, br.s), 10.98 (1, s), 8.05 | 465
(2H, d), 7.68 (2H, d), 7.11 (21, d),
7.00 (2H, d), 3.87 (3H, 5), 3.63-3.56
(4H, m), 3.13 (4H, dt), 2.05 (31, s)

g

49



6.98 (211, d), 3.62-3.55 (4H, m), 3.12 (4H, dt), 2.05
(311, s), 1.33 (9H, s) 22 12.18 (1H, br.s), 10.98

WQ 10&136)7 8.05 465 (211, d), 7.68 (2H, d), 7PAWGE2NH5/002067
d), 07.00 (211, d), 3.87 (3H, s), 3.63-3.56 (411,
m, 3.13 (411, dt), 2.05 (3H, s) 49 WD 2006/ 134317
PCT/ GB2006/ 002067 23 12.40 (1H, br.s), 10.99 (1H s),
8.12 501 (2H, dt), 7.69 (2H, d), 7.42 (1 H t), O

36 (2H, d), 7.00 (2H d), 3.63-3.55 FF (4H m,

]
}323 2 (- TR L G aheg |0
0
2

.h+(4-nnr'#

(2H, dt), 7.69 (2H, d), 7.42 (1H t)
_y_l phenyl oxadi gzol NN 0 Cl
) 11H ~NH To)@Esi Tep L TR %0033
1 (4-chl h H-2 I , 0.5
.E! ) C. nor '?'Eu:e?z F)nd ) \An} (4W nﬁ)rpm O, AYRZ08 (AR M
1-chl oro-N, N, 2 trlnethylprop | -en-l-amne (70 1, 0.5
BRiple 240165-{[514-Chl d}8p NS SRRk 1 Am 8 V-(4-morpholin-4-

Po assHun1tn|ocyanate (bU my, "U.

2 Hydr azi no- N- ( 4- nDrpholln 4- ylphenyl) 2 oxpacet ani de
(Internediate 4, 132 ng,tm 5'ﬁn®|)0ma red Wi th DVF
(5 nmL) and the reac nn§ t ed O C for 2
hours. PS-CDI H I) added and t he
reacti on was O C for a further 2 hours. The
resin was reaned V|a filtration and washed wth DW

ToXOstindd salnitor dTe-@aumlireyd@ng1)-b tohliy@SropiBhii@ a6MIPPH! @8 nirfbl) in

Tg{ The result|d8,% m was portioned bet ween
%lm%w 8¢ a8 derhéro P18 8- trnpthylaeon hend ragam GOM;M mmol) and

shg Q@ag@&ﬁgmecgfdr §q,0f) 90%%31? Eﬁdc‘%uﬁa? 0% 151 mmcﬁ) was added

resul ti ng oam was puril

and stirsing e@itinu¢dfor hgow Mlymaﬂbmm-(mrphe% 4tyd)pl@nyl¢-2t he
kﬂ{#@tﬁgﬁ&}%%&a@ﬁ Q%xer@%g % lix}%% )%Jals gdc%é%%l%ﬁ%/{g)é 14?}4) &gy the
r¢a2ihn Wlds hedted 6o 6@ fad )2, hobrsOBS CZ’JTl(900d)1g, 131 BB v allddd and the
%(:%%Yv%siheﬁtggﬁzéwﬁFo%%){IHher g%ers '%he res;in \I)\V/Es rmvgd7\(f)1a filtration and
washed with DMF (10 mL) and the combined filtrates were evaporated to dryness. The
resulting gum was portioned between ethyl acetate/water (100 mL) and the organic layer
was removed, dried and concentrated in vacuo. The resulting foam was purified by
chromatography on silica gel eluting with MeOH/DCM (0-10%) to give the title compound
as pale yellow solid (105 mg, 45%):
'"H NMR: 11.47 (1H, s), 10.95 (1H, s), 7.64 (2H, d), 7.45 (2H, d), 7.36 (2H, d), 6.94 (2H,
d), 3.80-3.68 (4H, m), 3.14-3.04 (4H, m), 1.62 (6H, s); MS MH" 470.

Examples 25-32

N-
R
OF—\N / H
N
The following examples were prepared by the general procedure of Example 24, using

commercially available carboxylic acids and either 2-hydrazino-N-(4-morpholin-4-
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ONHH X The follow ng exanples were prepared by the

general procedure of Exanple 24, using comercially
w@@el1a43ie car boxylic acids and either PCT/GB2006/002067

2- hydr azi no- N- (4- nor pholin-4 50 WD 2006/ 134317

PCT/ GB2006/ 002067 yl phenyl ) - 2- oxoacet am de

(Internmedi ate 4) or

2- hydr azi no- N- (6- nor phol i n- 4-yl pyri di n- 3-

yl)-2-oxoacetam de (Internediate 6). Exanple X R 1H

y'%f%‘lfnﬁﬁz %ace&%l@-h%%n%ﬁ@ig’or §2}Iyg13f91(x§—af- é@or@b% Z~y§p%lnd1n 3.

y@)ﬂ_o&oacd)lmlcﬁ (Eﬁer(nﬁﬁated)) 3. 80- 3 69 CI CI (4H m,

oYM | o) M| 26 (|

f‘f%%lje'( L% s)r# I’b 95'(12H, ?)FN é4l4§§ \(L'2"1 1/ d) , | MS MH

72551 (4HCHB)|, 6.C|95m(2H,2 g 1103(1193?&685(14![-!@ Wl69— 501
3.15-3.02 (4H .Q..m, 2.
(2H m 27((34 1154 (1H, 760@{9@) Mﬁ(f%)d) 774%2 226
2H, d)| 7.49- H, m

E4H, n% 3.14-3.0 a (4 &}ﬁgf%%?(bhg)%géag@g m |
2.03- 1/90 (2H Cm ,~"1.¢6- 1(4%brr()A3413~r$)0316H0H) 117850 ((1H,

, 10.92 (1H , 7.64 46 H, 43-7.34 (4H,
JS]’% 7. 3P- 7(’5 (i%—l m. 6. 9@}%%)21f3q%%1 33 80-3.69 (4H,

B9, 3.1BC304 (4H, nm), 2.PB6L2 8H, s) 26192 (JH, s.7063- 1. [9B2
ng, m 29. N 11.54 (1H, s (21[%%1}7070 ((%_g )()C?S%Hsﬁé é 4
( : H, rrb379%687(4ﬁ§6114513b2(m 1.66
( m), 2.93-2.78 (4H, m), 1.96-1.74
(2H, m)

11.54 (1H, s), 10.93 (1H, 5), 7.63 | 496
(2H, d), 7.49-7.37 (4H, m), 6.94 (21,
d), 3.82-3.68 (4H, m), 3.14-3.02
(4H, m), 2.66-2.56 (2H, m), 2.03—
1.90 (2H, m), 1.75-1.59 (4H, m)
11.50 (1H, s), 10.92 (1H, 5), 7.64 | 463
(2H, d), 7.43-7.34 (4H, m), 7.32-7.25
(1H, m), 6.95 (2H, d), 3.80-3.69 (4H,
m), 3.13-3.04 (4H, m), 2.66-2.57
(2H, m), 2.03-1.92 (2H, m)

11.54 (1H, s), 11.00 (1H, 5), 8.54 | 471
(1H, s), 7.93 (1H, d), 7.46-7.33 (4H,
m), 6.86 (1H, d), 3.77-3.64 (4H, m),
3.47-3.34 (4H, m), 1.66 (6H, s)
11.53 (1H, s), 11.09 (1H, 5), 8.49 | 464
(1H, d), 7.44-7.34 (4H, m), 7.32-7.26
(1H, m), 6.93 (1H, d), 3.74-3.67 (4H,
m), 3.47-3.40 (4H, m), 2.66-2.57
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30 N 11.53 (1H, s), 11.09 (1H, s), 8.49 464 (1H, d),
7.44-7.34 (41-1, n), 7.32-7.26 61b (1H, n), 6.93 (1H,
wWa@2006334347 3. 67 (411, n), 3.47-3.40 (4H, in), 2PGBEB2E$002067

51 WD 2006/ 134317 PCT/ GB2006/ 002067 (2H, m,

2.05-1.92 (2H, n), 1.76 1.58 (4H, m, 31 N 11.58 (1H,

s), 11.06 (1H, s), 8.49 481 (1H, d), 7.97-7.91 (1H,

m, 7.47-7.39 '""" " (1 H n, 7.25-7.18 (2H, m), 7.17

F 7.09 (1H m, 6.87 (111, d), 3.75-3.67 (4H m
9

n l'\{'\ Ll fa o X

. 1] 77 JnissuzhHL' 5”'3,(%1’@ QES(IJ?H )- 175 06
(1H s)| 8.82 481 (1H s)1.5%(@&fH d), 7 56- 7. 4
(1H m)] 7.42-7.32 (114, ). 7.29-7.23 (1H ),

7.21-7.12 (IH m, 6.88 (IH d), 3.76-3.62 (4H_ m|

3155-3. 23N(4H, m), 2.09- 11828 (1Hs),m.06 (1H,3),-8.40. 61| 481
(4H, m |Exanples 33-60 N-N }gogl a N,é HA-J
The fol | ow ng exanples wet b ébéggb EEHQ’ éﬁ%?g

procedure of T ISIH) 6hn), TOFIMEIRGRA/ ) 7avai | abl e

carboxylic 3
N- [ 4- (44 acet ¥09 pHE Ay, p-83 (1H, d), 3.75-3.67
2”?@6 3139 (81 m) B%0-

hydr azi no- 2- S g
exanpl es werle purlfl ed by|reve hase preparati Ve

HPLC. 52 WD|2006/ 134317 P:Tﬁ@@f@os)/ 024063 (2H, m),
1.77-1.58 (4H, m)

32 N 11.42 (1H, s), 11.06 (1H, s), 8.52 | 481
(1H, s), 7.94 (1H, d), 7.56-7.48 (1H,
m), 7.42-7.32 (1H, m), 7.29-7.23
(1H, m), 7.21-7.12 (1H, m), 6.88 (1H
d), 3.76-3.62 (4H, m), 3.55-3.23 (4H,
m), 2.09-1.92 (2H, m), 1.79 - 1.61
(41, m)

Examples 33-60

o) N-N
H A N
Ry

The following examples were prepared by the general procedure of Example 24, using
commercially available carboxylic acids and N-[4-(4-acetylpiperazin-1-yl)phenyl]-2-
hydrazino-2-oxoacetamide (Intermediate 8). The examples were purified by reverse phase

preparative HPLC.
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Exanple R 1H NVR MBS M+ 33 12.18 (1H, s), 10.97 (1H,
s), 541 8.04 (2H, d), 7.68 (2H, d), 7.51 7.33 (5H,
WOorRgo6/13497 (2H, d), 6.98 (2H, d), 5.23 (2H, s)PCT/GB2006/002067

3.61-3.55 (4H, m, 3.12 (4H, dt), 2.05 (3H, s) 34

12.32 (1H, s), 10.98 (1H, s), 507 7.68 (2H, d),

7.63-7.58 (2H, m, 7.47 (1H t), 7.24 (1H, dd), 6.99

(2H, d), 3.85 (2H, d), 3.62-3.55 (4H, m, 3.12 (4H,

dt), 2.12-2.01 (4H m, 1.02 (6H d) 35 12.31 (1H,

s) 10. 98 (1H s) 7.68 (2H d) 7.61-7.55 (2H, m,

AL Irll A 4 VA

721 <1H, 99— (2H—d) 473 1,
Ui n"% elt)l;e ri% 62- 3.55 (4H, Ngﬂiz (4H, dt), 2. 04 MS
3H, s), [1.32 (6H, d) 36 1p. 37 (1H 's), 10.97 ( LHMH]J ,

7. aQl 211 Fa B 7 57 (111
OO0 (&l § ul, T—O1T

#1732 (8 ' 698 (234 ﬁ%K)lH 9, g%%(ié%w” !
(12 ' (aH "78 (2H, (500 Pubs (3 o1isdy 13120 (3H
53 WD 2006 DGR, GB2006/ 602067 9[(1H,
r.s), 1099 (1H, f)?\‘ 77.93(5th p), 6}9(2}18136(% s),
71- O 7.62 (3H M7 Sefz @@Hﬁ?h& F<7. 33
1H, t), .99 (2H d), 3.62°3°5 PR3 (AH,
L), 2,05 (4H, m), 3.12 (4H, df), 2.05 (3H
s)
34 1232 (1, 5), 10.98 (1K, 5), | 507

7.68 (2H, d), 7.63-7.58 (2H, m),

O\)\ 7.47 (1H, 1), 7.24 (1H, dd), 6.99

O ~~NT FTWNDhmO

(2H, d), 3.85 (2H, d), 3.62-3.55
(4H, m), 3.12 (4H, dt), 2.12-2.01
(4H, m), 1.02 (6H, d)
35 12.31 (1H, s), 10.98 (1H, s),
. 7.68 (2H, d), 7.61-7.55 (2H, m),
0 Y 7.46 (1H, t), 7.21 (1H, dd), 6.99
\©/ (2H, d), 4.73 (1H, quintet), 3.62-
3.55 (4H, m), 3.12 (4H, dt), 2.05
(3H, s), 1.32 (6H, d)
36 12.37 (1H, s), 10.97 (1H, s), 463
7.68 (2H, d), 7.57 (1H, d), 7.50
(1H, td), 7.41-7.32 (2H, m), 6.98
(2H, d), 3.62-3.55 (4H, m), 3.12
(4H, dt), 2.78 (2H, q), 2.05 (3H,
s), 1.20 (3H, t)
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(3H, s) 38 11.37 (1H, s), 10.91 (1H, s), 551 7.65
(2H, d), 7.49-7.40 (4H, m, ".""" """ 6.97 (2H, d),
WQ208A3357 (4H, m, 3.11 (4H, dt), 2.04 (3H, BOT/GB2@8A402067

aC 1.71 (2H, in), 1.68-1.44 (5H n), 1.36-1.24 (1H,
in) Note: 2H obscured by DVSO 39 11.50 (1H, s), 10.90
(1H, s), 537 7.64 (2H, d), 7.47-7.37 (4H, in), 6.96
(2H, d), 3.61-3.54 (4H, m, dé6cl 3.11 (4H, dt),
2.64-2.56 (2H, m, 2.05 (3H, s), 2.01-1.91 (2H, m,
1.74-1.61 (4H, m 40 11.75 (1H, s), 10.90 (1H, s), 523

AN A

oA LD 1] =2 AZ [ ALl o) A O (D11 P2 A 2 £1 2 L
A T U)o (H T Oy 19 1 O I~

il My, B.11 O (4H dt)| 12*%BdBe05Y, 1099 ARn®, T2 584
BH, s), [1.92-1.79 (2H, m| Net gH, dgH.BhgaUSHET7hy | DMBO
A WD 2006/ 134317 PCT/ GB2006/ 002067 41 11.52 (1M

06
0.90 (1H s \g ( 2H-0H$3H 14733743 (HHpm), y |
. 25-7.20 (2H, 7.46-7. 1ﬂ3f£11H, t), 6.99 QI d), 3,62-
1H, m), 6.197(2H, dJ, 3. 61- 3. 55 H M, 3.11 S4H, dt),
. 66-2.58 (2H, m), 2.04 (305 ¢, m, B2 @I, 20H,| in),
L 76-1.61 (4H, in) 42 11. 36(3%5, s), 10.90 (1H, 9),
.64 (2H| d). 7.52 (1H td) 7.40- 7.34 (1H,_ nm, |7.26
138 td), 11.37 (1H, ), 10.91 (14, ), 551

7.65 (2H, d), 7.49-7.40 (4H, m),
6.97 (2H, d), 3.62-3.54 (4H, m),
3.11 (4H, dt), 2.04 (3H, s), 1.82-
1.71 (2H, m), 1.68-1.44 (SH, m),
1.36-1.24 (1H, m) Note: 2H
obscured by DMSO

39 11.50 (1H, s), 10.90 (1H, s), 537
7.64 (2H, d), 7.47-7.37 (4H, m),
6.96 (ZH, d), 3.61-3.54 (4H, m),
3.11 (4H, dt), 2.64-2.56 (2H, m),
2.05 (3H, s), 2.01-1.91 (2H, m),
1.74-1.61 (4H, m)

40 11.75 (1H, s), 10.90 (1H, s), 523
7.64 (2H, d), 7.47 (4H, s), 6.96
(2H, d), 3.61-3.54 (4H, m), 3.11

s),

=

9 o |, d, 2.89-2.80 (2H, m), 2.04
(3H, s), 1.92-1.79 (2H, m) Note:
2H obscured by DMSO
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7.21-7.14 (1H, in), 6.97 (2H d), 3.61-3.55 (4H mn),
3.11 (4H, dt), 2.07-1.98 (5H, m, 1.75-1.67 (4H, m
wowe/ 138 obscured by DVSO 43 11.48 (1H, s), RO1/@82006/002067
(1H, s), 7.64 (2H, d), 7.43 (2H, dd), 7.21 (2H t),
6.96 (2H d), 3.61-3.54 F (4H, m, 3.11 (4H dt),
2.66-2.57 (2H, n), 2.04 (3H, s), 2.01-1.91 (2H m,
1.75-1.60 (4H m) 44 11.46 (1H, s), 10.90 (1H, s),
7.64 (2H, d), 7.43-7.35 (4H, m), 7.31-7.26 (1H m,
6.96 (2H d), 3.60-3.55 (4H n), 3.11 (4H dt),
2r B2 57 (2H—m 204 (35 2 03193 2H D
U%-1 61 (4H m 55 wo 20057495 D7 B ERsbos) do3be7
45 11.42 (1H, s), 10.91 (1H.646)2H,4),dA476R4( QH, ng) ,
71 48-7.43 (2H,.m, 7.39-7\34_(2H, 1), 6.97 (2H, |d),
d 3.61-3 ‘ %%%Q%BK%QH’)Z%W(Q% 4),
(1:238 ((jgiH QH, m 0. 9026 b, 396)1+3 557 6?4H
t), 3.75 . (4é1;§i3'3'(i41'+(4ﬁa171f)'%'6@c15§4H, ’
dt), 2.6B-2.54 (2H, rr) 2. Ofr, k3H. 0851, 5L299:1%389 (2H,
n, 1.74-11.59
(2H, m), 1.76-1.61 (4H, m)
42 11.36 (1H, s), 10.90 (1H, s),
7.64 (2H, d), 7.52 (1H, td), 7.40-
7.34 (1H, m), 7.26 (1H, td),
7.21-7.14 (1H, m), 6.97 (2H, d),
3.61-3.55 (4H, m), 3.11 (4H, dt),
2.07-1.98 (5H, m), 1.75-1.67
(4H, m) Note: 2H obscured by
DMSO
43 11.48 (1H, s), 10.90 (1H, s),
7.64 (2H, d), 7.43 (2H, dd), 7.21
(2H, 1), 6.96 (2H, d), 3.61-3.54
(4H, m), 3.11 (4H, dt), 2.66-2.57
(2H, m), 2.04 (3H, s), 2.01-1.91
(2H, m), 1.75-1.60 (4H, m)
44 11.46 (1H, s), 10.90 (1H, s),
7.64 (2H, d), 7.43-7.35 (4H, m),
7.31-7.26 (1H, m), 6.96 (2H, d),
3.60-3.55 (4H, m), 3.11 (4H, dt),
2.66-2.57 (2H, m), 2.04 (3H, s),
2.03-1.93 (2H, m), 1.76-1.61
(4H, m)
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(4H, m 47 11.17 (1H, br.s), 10.91 (1H, s), 509 7.64
(2H, d), 7.45-7.39 (4H, m, 6.96 (2H, d), 3.61-3.54
W@ 20d6/184317 Cl 3.11 (4H, dt), 2.04 (3H, s), 1.5FCT/GBR{)06/002067

dd), 1.23 (2H, dd) 48 11.17 (1H, br.s), 10.92 (1H, s),
7.64 (2H, d), 7.44-7.28 (5H, m), 6.96 (2H d),

3.61-3.54 (4H, m, 3.11 (4H, dt), 2.04 (3H, s), 1.55
(2H, dd), 1.22 (2H, dd) 49 12.15 (1H, s), 10.89 (1H,

s), 7.65 (2H, d), 7.40-7.25 (5H, m), 6.96 (2H d),

3. 96 (1H q), 3 61- 3.54 (4H n) 3.11 (4H, dt), 2.04

( 1 A4 ( DLl A\ ER \A NEl 124217
o o), &5 o, —0)—90

<

PCT! GB200B/ 002067 50 10. 9B 11({2,_{1%1;5?)*@81 élé{@(siH S)h)

7| 68-7.61 7. 1’165®H d), 7.4%07 63 @1 :
3l 77 (3H, ,

2| 04 EBH, 439_‘7@?(21(12@ 6&&)(23@)1‘. 17
iH, s), 5 7. 33
ng, ﬁ% 6.95-6. 86 (4H m.561§5§fé41(12rhb 3)q)1 (4ﬁ ‘ﬁg 3. 46
(iR 605207 (e )| 20¢OBTenMSigia 12, 0f {1
S .ol H, S, 409 7~ 40 1T,
e D ﬁﬁpfljwﬂlo%?ﬁﬁ) 6. 88

7.64 (2H, d), 7.34-7.29 (2H, m)
6.95 (4H, 1), 3.75 H, s), 3.61-
3.55 (4H, m), 3.11 (4H, dt),
| 2.63-2.54 (2H, m), 2.04 (3H, 5),
1.99-1.89 (2H, m), 1.74-1.59
(4H, m)
47 11.17 (1H, br.s), 10.91 (11, s), | 509
7.64 (2H, d), 7.45-7.39 (4H, m),
6.96 (2H, d), 3.61-3.54 (4H, m),
3.11 (4H, dt), 2.04 (3H, 5), 1.57
(2H, dd), 1.23 (2H, dd)
43 11.17 (1H, br.s), 10.92 (1L, ),
7.64 (2H, d), 7.44-7.28 (5H, m),
6.96 (2H, d), 3.61-3.54 (4H, m),
3.11 (4H, dt), 2.04 (3H, s), 1.55
(2H, dd), 1.22 (2H, dd)
49 12.15 (1H, s), 10.89 (15, s),
------------- 7.65 (2H, d), 7.40-7.25 (SH, m),
k@ 6.96 (2H, d), 3.96 (1H, q), 3.61-
3.54 (4H, m), 3.11 (4H, dt), 2.04
(3H, s), 1.44 (3H, d)
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/ S (2H d), 3.73 (2H, s), 3.52-3.46 (4H ),
3.08-2.97 (4H, m), 1.95 (3H, s) 53 12.04 (1H, s),
waew8as(11l, s), 502 7.55 (2H, d), 7.50 (1H, PQT/GB2B2/002067
............... (1H, d), 7.19 (1H, s), 7.08 (1H, t),
6.96 (1H, t), 6.87 (2H d), \ 3.79 (2H s), 3.68 (3H,
s), 3.51- 3.46 (4H, 1), 3.08-2.96 (4H ), 1.95 (3H,
s) 54 10.81 (1H, s), 10.45 (111, s), 505 7.94-7.88
(111, n), 7.84-7.76 s (1H, n), 7.61-7.54 (3H, m),
7.37-7.27 (2H, m), 6.87 (2H, t), \ 4.01 (2H, s),
3B 3 AG (AR 307296 {AH—1) 1 95 (3H—$—57
VO B006/ 134317 PCT/ GB2006/ (005067 5514 F G2 by ir o).
8. 03-7. 91 (2H, 2191 S, 7. B&8-{EHCRH)m), 738 RH,. 86 | (3H,
in), 6.92-6.85(2H n, 3.B3:3, 4
3 09-2. 97 (4R .00 (3 ipos‘éé?é%&lf@ 58722%3)’3
7. 57 (2H| d), 40 (2|'$61(2|5|4§4H,m)6366(41-1|ﬂ|_? E’)
3. 52-3. 47 (4H, 3004 (3H 2 m
1. 96 (3H| s) 57 10.86 (2H, %94 38, @Bléi@Htﬂd)sl)ﬁ 441
7,92 (1H,| d), 7.58 (2H, d)|of 4B S (1H t), 6.89|(2H
d), 3.53-13.46 (4H, m, 3.0(3 (4H dt), 1.96 (3H, | s)
31 12.17 (1H, 5), 10.82 (1H, 5), 455
................. 7.56 (2H, d), 7.36-7.33 (1H, m),
‘\ﬁ/) 6.95-6.86 (4H, m), 3.95 (2H, s),
3.51-3.46 (4H, m), 3.08-2.97
(4H, m), 1.95 (3H, 5)
52 12.09 (1H, 5), 10.81 (14, s), 455
‘‘‘‘‘ 7.56 (2H, d), 7.44-7.40 (1H, m),
7.29 (1H, 5), 7.00 (1H, d), 6.88
=
_ S (2H, d), 3.73 (2H, 5), 3.52-3.46
(4H, m), 3.08-2.97 (4H, m), 1.95
(3H, s)
53 12.04 (1H, 5), 10.80 (14, s), 502
7.5 (2H, d), 7.50 (1H, d), 7.32
"""""""" (1H, d), 7.19 (1H, s), 7.08 (1H,
\ £), 6.96 (1H, 1), 6.87 (2H, d),
N
\ 3.79 (2H, s), 3.68 (3H, s), 3.51-
3.46 (4H, m), 3.08-2.96 (4H, m),
1.95 (3H, 5)
54 10.81 (1H, 5), 10.45 (10, s), 505
7.94-7.88 (1H, m), 7.84-7.76
(1H, m), 7.61-7.54 (3H, m),
7.37-7.27 (2H, m), 6.87 (2H, 1),
4.01 (2H, 5), 3.52-3.45 (4H, m),
3.07-2.96 (4H, m), 1.95 (3H, s)
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58 10.85 (2H, s), 7.88 (1H, br.s), 455 S 7.58 (2H,
d), 6.89 (3H, d), 3.54 s 3.45 (4H, m), 3.03 (4H, dd),
wQ@2004/1681H; s), 1.96 (3H, s) 59 10.89 (2H, s), FCPBBL®KI002067
br.s), 0 7.80 (1H, d), 7.67 (1H d), 7.59 ~ (2H, d),
7.47 (1H, s), 7.32 (1H, s), 6.90 (2H, d), 3.55-3.45
(4H in), 3.04 (4H, dt), 1.96 (3H, s) 60 10.91 (2H,
9.46 (1H, s), 8.23- 8.13 (2H, m), 8.01-7.93 (2H,
, 7.66-7.56 (2H ), 6.93-6.86 N (2H m, 3.54-3.46

ALl

0 154315 E’ET/L Gééobg/n 002016178l5 @ﬁekaﬁ)’az} %% SLPIL LT

ﬁt er: ;;ll S ¥ ) DMy, g;d9|\(lm4d)mnmhslgl(ﬁHl4- yl
enyl ) anfi nol (o¥0)acet at e fny

hl or o( ox (4. Lm) 8¢ rﬁ%ﬁ @Pﬁl@? Sehrddd

ropw se ' agl Hlt)lmpl )@97 (4H, m), 2.00

4- mor phol i noani line (8.91 (g 5
et hyl di i slopr opy! ami ne (9.4@.@;355 mol ) in DOM (125

nMyg The [feactionm was Stiry
tenperature then quenched mq@%% ?’?g@{ﬁ@’.&%eMo
or gani c ljayer wa /T@m)ved @H,, éxl 6.66i(1 1 e9),68d52ahd7

preenraed | Yacla 15 0 o e pompage 1.

2H d), 3.88 (3H s), 3.7B4E,68 (%{3Hn)) 3. 15-3,04

Al m - INS NN D00 I nt mrdiates.. 2.2 0O 0O ~N_X
it

A — Ve MH—265: 160886,\@?168),9%%5#%&”% thé’f41

C

g

(

(

/| The fol|l owi ng internedi
g

(

1

32

O O0OT 2N

eneral procedure-of Inter npgig@t;pd)lwtgqgﬁgd) 718
3-fl uoro-4-norp I|n-4-ylphen)gamn Chem
i

996, 39,| 673-67 nd a |(H 89 (2H, d)353346

= (4H, m), 3.03 (4H, dt), 1.96 (3H,
s)
I 10.85 (2H, 5), 7.88 (10, brs), | 455
& 7.58 (2H, d), 6.89 (3H, d), 3.54-
_ 3.45 (4H, m), 3.03 (4H, dd),
2.44 (3H, 5), 1.96 (3H, 5)
N 10.89 (2H, 5), 7.93 (1H, brs),
"""" / 5 7.80 (1H, d), 7.67 (1H, ), 7.59

(2H, d), 7.47 (1H, 5), 7.32 (1H,
), 6.90 (2H, d), 3.55-3.45 (4H,
m), 3.04 (4H, dt), 1.96 (3H, s)
60 10.91 (2H, s), 9.46 (1H, s), 8.23-
8.13 (2, m), 8.01-7.93 (2H, m),
N:Q 7.66-7.56 (2H, m), 6.93-6.86
(2H, m), 3.54-3.46 (4H, m),
3.11-2.97 (4H, m), 1.96 3H, s)
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commercially available aniline. For Internediate 3

pyridi ne was used as the base instead of
weedghgisisopr opyl am ne. Internediate X 1H NVR REI/GBRHO6/002067

2 CF 10.74 (1H, s), 7.65-6.97 (3H, m, 3.86-3.69 283

(7H, m, 3.31-2.46 (4H m 3 N 10.74 (1H, s), 8.48

(1H, d), 7.91 (1H, dd), 266 6.88 (1H, d), 3.85 (3H,

s), 3.74-3.66 (4H, m, 3.45-3.37 (4H m 59 W

2006/ 134317 PCT/ GB2006/ 002067 I nternedi ate 4:

2- Hydr azi no- N- (4- nor phol i n- 4-yl phenyl ) - 2- oxoacet am de
P'f-kga@au&\[n%mt@li;megaﬁ Hydrazi ne hydrate (1.25 ni, 25

Mo wWas a Stirred suspension of methyl [(4-
Lierpbdihient: Mothpiepio)r piivlinel-yonehalahmbf okd)néetataedi at e
1, 6.6 g, 25 mol) in MOH (150@. The reaction was

heated to 75 C for 2 hours duri ich time the
preci pitate thickened., Afjer cobligg the precipitate
was filtered and was edﬁO(SO nL) and dried
to give the title co dX6.32 g, 94%: 1H NWR

10.38 (1H, s), 10.15(1H, s), 7.69 (2H d), 6.91 (2H,
Mgthyl 3hips(¢xhhcetaje, (43408L, (S0 Ehmol) wamdlbﬂ-ldro@@@se to an ice cooled

PRI LB Epualitle B8l ¢ bt b S inlpoptasgiitl G, 5
npnay mdDﬂJIeI (@25 i) eTheretcabewds stm&d m@r 2 htuey a’re«ﬁbrmteﬁ@e%ma then
ql?l’éncher:]& v%lrthnﬁgb ?IO% r¥1<L)1 tilhy (I\)/éall}{% laylt\a/}_t'-vas removed, dried, filtered and
concentrated in vacuo to give the title compound (11.7 g, 89%): 'H NMR:10.63 (1H, s), 7.61

(2H, d), 6.92 (2H, d), 3.88 (3H, s), 3.78-3.68 (4H, m), 3.15-3.04 (4H, m); MS MH" 265.

Intermediates 2-3

J N /
\J
The following intermediates were prepared by the general procedure of Intermediate 1
using (3-fluoro-4-morpholin-4-ylphenyl)amine (J. Med. Chem. 1996, 39, 673-679) and a
commercially available aniline. For Intermediate 3 pyridine was used as the base instead of

ethyldiisopropylamine.

Intermediate | X TH NMR MS
MH"
2 CF | 10.74 (1H, s), 7.65-6.97 (3H, m), 3.86-3.69 | 283
(7H, m), 3.31-2.46 (4H, m)
3 N 10.74 (1H, s), 8.48 (1H, d), 7.91 (1H, dd), | 266
6.88 (1H, d), 3.85 (3H, s), 3.74-3.66 (4H,
m), 3.45-3.37 (4H, m)
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5 CF 7.67 (1H, dd), 7.60-7.54 (1H, m, 7.00 (11-1, t),

283 4.78-4.24 (3H, m, 3.71 (4H, t), 2.95 (4H, t) 6 N
wQae0sA43431H, s), 10.20 (1H, br.s), 8.54 (1H, s)PCREB2006/002067

7.95 (1H, d), 6.84 (1H, d), 4.60 (2H, br.s), 3.73-3.66

(4H, m, 3.44-3.36 (4H, m Internediate 7 : Methyl f

[4- (4-acetyl pi perazi n-1-yl)phenyl | am no} (oxo) acet ate

OO0OO0OO H 60 WO 2006/ 134317 PCT/ GB2006/ 002067

I nternmediate 7 was prepared by the general procedure

|nstead of ethyldllsopropylan1ne HNB MH+ 306.

I nternedi ate 8: ~NH,

N-14- (4- acetyl pi perazin-| - pH%ﬁ§bl-2 hydr azi no- 2- oxo
acetamide H O, N/NFBN INNN Y ~ H Internediate 8
was prepared by theoggper. orBEedure of Internediate

4 using Internediate 7: M5 M+ 306. Internediate 9:
Hyatahk h@&ﬁ@r@ 24N @B WMBNF WahaMyd Joactial @uspé}lsmnl\&%tﬂ}@%n

Pd/ C_( was added to a solution of neth
n{oml@}ig 44ylphpnyl[)frpmp (prolesctstrdimprmediate b fyA g 26 mol) in MeOH (150
ntheny r)egaefel Aas ﬁydtéd BGeats: 4R u%§3§u féag v@lﬁchdtgﬁ'ﬁ&{h'e %ef‘éélﬂltgte
Pat ent Application W2004/ 047755
thidsgedyid)fter Tonding dwiredipitpte wassitensi aod waslsedstiily Ete@ (FomL) rd

I L |
dﬁQ&J{o %n%{]tgg F“é‘gg?rﬁé‘%gg Eg]g’): §t99f WQO f'igla 5131%61%%11-?,%, 7.69
(Zitb,nt),eﬁm @k d), 317 5 aHum), BASgHHemy M$ MHVZ65Th| S was
extracted into EtOAc (300 nlL). The organic extract was
washed with saturated agueous sodi um hydrogen
IsRMaediates 530wt i on (75 nL) and then brine (75 nL). The
organic layer was dried and concentrated in vacuo to
give the title conpound as an 8|I H4N|]2 g): 1H

f“ / ’d

The following intermediates were prepared by the general procedure of Intermediate 4

using Intermediates 2 and 3.

Intermediate | X | THNMR MS
MH"
5 CF |7.67 (1H, dd), 7.60-7.54 (1H, m), 7.00 (1H, t), | 283
4.78-4.24 (3H, m), 3.71 (4H, 1), 2.95 (4H, t)
6 N 10.54 (1H, s), 10.20 (1H, br.s), 8.54 (1H,s), | 266
7.95 (1H, d), 6.84 (1H, d), 4.60 (2H, br.s),
3.73-3.66 (4H, m), 3.44-3.36 (4H, m)

Intermediate 7 : Methyl {[4-(4-acetylpiperazin-1-y)phenvl]amino}(oxo)acetate

s
H
PO
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NWVR: 7.28-7.11 (5H, m, 3.58 (3H, s), 2.43 (1H+DVSO

nm, 2.22 (2H, d), 1.83-1.67 (5H m, 1.44 (2H m,
wa28/188H m; M5 MH 233. Internmediate 10: MeP¢yGB2006/002067

[traits-4-(4-am nophewyl)cycl ohexyll acetate MQ2C

0-<)- ,,, NH2 A mxture of 65%nitric acid (3.95 nlL)

and 95% sul phuric acid (4.97 nL) was added dropw se

to a stirred solution of methyl

(trans-4-phenyl cycl ohexyl )acetate (Internediate 7; 61

AR 13 LR IAREARRRN e fe bl 1B
aaét}rlpxpemzinel y\bamﬂmeoTrlahjdamnt: wae npeelraa ther msamstest off r ed

fo &*16 ho é\%f@“tf% (50 m.) was added and the
eHhyidiigonzo @nlé‘ﬁt W th DOM (2 x 40 mL). The

organi c extracts were conbi ned, washed with brine (50
m.), dri ed and concentrat ed in vacuo to g| ve an oil.
Intepmedinte §: IV-[4- getydpip prazin- Ly hphe oY AAR -Q¥9aeetmmide
g BiotageTMsilica colum, usi ng a gfadi ent of 0- 20%
Et OAc i n hexane as eluent to gl\ce criNrokei, met hyl
[trans-4-(4 nitrophenyl)cyclalhex (Scet ate which was
di ssolved in Et CAo (3 @ o®d/ C'(0.40 g) was
added and the resul g u3e--3|5n was stirred at

anbi ent tenperaturé for 16 hours under an at rmsphere
L R R S BN L L
7a solid. This was purified by flash chromat ography on
M%Nﬁ%}% Bi ot ageTM silica colum using a gradient of

Bt OAc in hexane as el uent to give the title

conmpound as a solid (1.74 g): '"HNWR 6.83 (2H, d),

4.72 (2H s), 3 59 (3H, s), 2.23 (3H,
tl phe e le(211 m: Ms:

M—|} 248 Inter rredl atygeold: ﬂ‘-
({4-ftrans-4-(2- et hoxy - 2=Q | ohexyl | phenyl }
am no) (oxo) acetate H ~(Owe @or@/ O O Met hyl

hl goxo) acetate (0.842 rrL% was dded to a stirred
1§(§1 ]{&8 H558) WW? '[otarsghgloao methyl [trans-4 (4-

ﬁlﬁi&&ﬁ’eﬁ Mifa L ved i
(oam s e p baem e ach
PATthb/?xPRlWétlQm QZQWO%Y Sh@r}@lgénelvﬁeﬁél (AH kil el hgaesulting

S 10siRE Mt t
oS LA B8 ot s W ERER L B Pl b o wes
fteded thrasghediatmingéeonatath 208 Oomehtraetinbniuveo (gﬁ@ an;h)nry Thiswas

n [ i n_vacuo
ex{rac?e% 1nt8q3at§9x§ ?g%qt rrxg} (q'g %ﬁmﬁ )extrachWngéas\fl?d @’6[% (sﬂraie% a&yleous
sﬂdlﬂlﬁ h&ﬂﬂdgeldéarb(ﬁla&?solution (75 mL) and then brine (75 mL). The organic layer
was dried and concentrated in vacuo to give the title compound as an oil (4.72 g): 'H
NMR: 7.28-7.11 (5H, m), 3.58 (3H, s), 2.43 (1H+DMSO, m), 2.22 (2H, d), 1.83-1.67 (5H,
m), 1.44 (2H, m), 1.13 (2H, m); MS MH" 233,

Intermediate 10: Methyl [trans-4-(4-aminophenyl)cyclohexvl]acetate

A mixture of 65% nitric acid (3.95 mL) and 95% sulphuric acid (4.97 mL) was added
dropwise to a stirred solution of methyl (¢rans-4-phenylcyclohexyl)acetate (Intermediate 7;
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(311, s), 3.58 (3H, s), 2.58-35 (1H+DMSO, nm), 2.21

(21-1, d), 1.75 (5H, m, 1.43 (2H, m, 1.12 (2H m;
wWOBeNB4)7 332. 62 WD 2006/ 134317 PCT/ GB2006/ 0PRDEB2006/002067

I nternediate 12: Met hyl

ftrai as-4-(4-{fhydrazi no(oxo)acetyl | am no}

phenyl ) cycl ohexyl|l acetate , O ~aH NNNH 2 MOQR2C OO

Hydrazi ne hydrate (0.361 nL) was added to a stirred

solution of nethyl ({4-[trans-4-(2-

4'a%r}itgﬁ gr;( %/a;glgz(ogl)qza(t% Jg%llld?: @6 r[ﬂg{' rré%:lblb]agd ﬁjgysoélﬂglbwas 3110\%f]ed to-Wag to

afobntrenperfitvee mdetitied ford§ hetrs M Ieedafeo(S0nlbows.adddieand the

recipitat f r.ed shed, with Et20,
e Rtk R ER SR (Rl dh g conbiied
\Aﬁé@&f&d%ﬂﬁbrﬁ}‘é (80 ﬁ&? Jddied, ]an8 #6ncefitated kHabIMRL gh@-aftbil( T oil was
10.20 (1H, s 2H,_ d), 7.21 (28 d), 4.60
p(llgﬁpd @3 flash c@@m(ag)lgraphg pn ag0 ngltetggq:TM ﬁ-)hca goltpgn,(tgmg argradwnt of 0-
28942002 hiane 3s dident %lvé@mdé\@e W’[r@lﬁﬁ 4. 453 VO
2006/ 134317 PCT/ GB20067 002067 ainms 1. A conpound of
nitephenygcydloherglladetateNvhitiNwas di$solvm11fatQA0CI3 $mId (0% Pd/6r(0.40 g)
BB 8BS DISATAL 1, G0, Bl BRI e
ugdeyap atmo&plmreofhydr@eﬂ p]thecsns;jensmbms filteeed throagle dratbalaméous earth

R R 34000 Eiaa g Pereams 65 n i St paipegghy on o

40 TR3ERGITE¥dicd dolanl uging b @dlidnt of M43, BedLE In%xﬁﬂe%}eluent to
QQ-, ~AQO0 . -CLONY and - (O (CRARB)k-; Kk i's 0

givg the titfeeomppquishis 9 lfiﬁ]d’é%%)ndent ly selected from

"HYAVIRIE B3 &Ml df, . 46hRl Hy b.72 0¥/ 913 494BH, 5), 2.23 (3H, m), 1.72 (SH, m),

1.35 (2H, m), 1.09 (2H, m); MS: MH" 248.

Intermediate 11: Methyl ({4-[trans-4-(2-methoxy-2-oxoethvl)cyclohexyl]phenyl}

OMe
MeO,C
\I‘

Methyl chloro(oxo)acetate (0.842 mL) was added to a stirred solution of methyl [trans-4-

amino)(oxo)acetate

(4-aminophenyl)cyclohexyl]acetate (Intermediate 8; 1.74 g) and pyridine (0.689 mL) in
DCM (50 mL) at 0°C. After the addition was complete the mixture was allowed to warm to
ambient temperature and stirred for 64 hours. The solution was diluted with DCM (100
mL), washed with water (50 mL) and brine (50 mL), then dried and concentrated in vacuo
to give the title compound as a solid (2.267 g): "H NMR: 7.60 (2H, d), 7.18 (2H, d), 3.83
(3H, s), 3.58 (3H, s), 2.58-35 (1H+DMSO, m), 2.21 (2H, d), 1.75 (5H, m), 1.43 (2H, m),
1.12 (2H, m); MS (M-H)  332.
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groups RA and/or RB are joined together to forma
(3-8C)cycloalkyl ring; Yis a direct bond, or a group
WO SRERBPBE or - X6( CR5R6)t - where each R5 and RECT/€B2006/002067

i ndependent|ly sel ected from hydrogen, (1-4C)alkyl,

hydr oxy, hal o, hal o(1-4C)al kyl, am no, (1-4C)al koxy,
cyano(l -4C) al koxy, (1-4C)hal oal koxy or

(1-4C) al kyl CONH-, s is an integer of from1l to 6 and

t is an integer of from1l to 6, provided that the X6

~

Il?ttepxme&}gtetﬁef Mehil ﬂﬂaﬁs&g@g@%@#%@gg@%o the R2

at om
paed)cpdbheat]asetiteo or nore bonds to a heteroat om
unl ess the heteroatomis a halo; R2 is an optionally

substituted aryl, an optkona su',ﬂ)sti bl-tNﬁd
(3-80) cycl oal k eozc\gpt bsty.tut ed
(5-12C) bi cycl oal kyl naI y substi taut ed

(6-120)tricycl oal kyI or an optionally substituted
Hydtagine hydiateq0 360 1il,) wab edded o o prirredrsalutisi bBﬁnbﬂlyﬂt En{samrb(2-

e eo %{%ﬂgf&yl)% ?oigygsflﬁﬁl }ge%?véir on;acet%f?%?%me%}ateaggf@ mg) in

ET@@%g(R&\L) Phe ndix@Rchvas ko8 BorRfious TAB Proéipitate Svas filtered off washed
i.ndep endent[ec}/ sel ected froma hydrocarbyl group or

bt @pd Aried unlepvagun oxeraighbiorats ti titlhemarsrnd Wf’e?oélidlﬁl 845
she group Z and Za is optionally substituted on any
Lavai | abl e atom by one or nore groups selected fromR!

'HNMR: H.4 Qo s), X2 ORORL 0) 9RZH; d)X7 2KQH, ), 4. 60 2HX®), 368 (3H,

[ Syl y f om

S)“&%@ b TS By QRBE ol RS G v
-NR 12C(O) X, -NR12 CONRis -, 64 WO

2006/ 134317 PCT/ GBZOOG/ 002067 -S(O) 2NR12- and
NR12S(O) 2- where x is an integer of 1 or 2, yis 0, 1
or 2, and R12 and R13 are independently selected from
hydrogen or (1-6C)alkyl; u and q are independently
selected fromO or an integer of froml to 6; v, a
and b are independently selected froman integer of
froml to 6; each R3, R4, R7, R8, RO and R10 is
i ndependently sel ected from hydrogen, (1- 4C)al kyl,
hydr oxy, hal o, hal o(1-4C)al kyl, am no,
cyano( 1-4C) al koxy, (1 -4C)hal oal koxy,
(1-3C) al kyl CONH-, carboxy and a carboxylic acid mmc
or bioisostere thereof; Rf and RL1 are independently
at each occurrence sel ected from hal o, hal oCl_6al kyl,
cyano, nitro, C(O"R14, a carboxylic acid mmc or
bi oi sostere thereof, OR14, S(O,,,Rl4, OS(O 2R14,
NR 5R16, C(O NR 5R16, OC(O) NR 5R16, -CH=NOR14,
-NR 5C(O " R14, -NR 14CONR15R16, -N=CR15R 6,
S( O 2NR15R16 and NR15S(O) 2R16 where R14, R 5 and R16
are i ndependently selected from hydrogen or optionally
substituted hydrocarbyl or
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optionally substituted heterocyclyl, or R15 and R16
together with the nitrogen atomto which they are
wa@tdaoaabsd’ f orm an optionally substituted ring PEWiGBZ06/002067
from3 to 10 atons, which optionally contains further
het eroat ons such as S(O m oxygen and nitrogen; n is
an integer of 1 or 2, inis 0 or an integer of 1 or 2.
2. A conpound of formula (1), or a salt or prodrug
thereof, as claimed in Caim1, which is a conpound
Cq;intsorrrula(lA): RZAHNNM --\O-/WRL H X O(IA
in XAis CHor NN RZAis halo, particularly

fluoro, and Wand Rl are as defined inclaiml1. 3. A

c ound of_ for (I'), or a salt or prodrug thereof,
lagﬁgFQPW%gﬁﬁﬂmEﬂghi1l, which is a conpound of fornula
(1B): 65 WD 2006/ 134317 PCJ/ GB2@i6d 002067 RZA NN N
~NWR / NOH N~ XA0 QI er&in,XA is CH or
N (particularly CH, RZAYis Hal oo(pafyic® arly
fluoro), and W and Rl are a® defined in claim1. 4. A
conpound of formula (1), or a salt or prodrug thereof,
as claimed in claim1, which@is a compound of formula

o h &l or4fodrug Mefeohl-wWieRIn OH XA O RCO2~

R! is an optionally substituted aryl or optionally substituted heteroaryl group,
wherein the optional substituents are one or more groups selected from a group —Z?, a group
X*-(CR*R*)-Z", a group —X*-(CR’R*),-X?-Z*, a group —(CR*R*),X>-Z* and a group R;

W is selected from —C(0O)-, -C(0)0-, ~C(O)NH- and -C(O)(CR*R®),-;

kis0to4;

R* and R® are independently selected from hydrogen and (1-4C)alkyl, and/or two
groups R* and/or R® are joined together to form a (3-8C)cycloalkyl ring;

Y is a direct bond, or a group (CR’R®), or —X*(CR’R®); - where each R® and R’ is
independently selected from hydrogen, (1-4C)alkyl, hydroxy, halo, halo(1-4C)alkyl,
amino, (1-4C)alkoxy, cyano(1-4C)alkoxy, (1-4C)haloalkoxy or (1-4C)alkyICONH-, s is
an integer of from 1 to 6 and t is an integer of from 1 to 6, provided that the X° atom of the
group
-X°(CR’R®);— is attached to the R group and that a single sp3 hybridised carbon atom
does not carry two or more bonds to a heteroatom unless the heteroatom is a halo;

R? is an optionally substituted aryl, an optionally substituted (3-8C)cycloalkyl,
optionally substituted (5-12C)bicycloalkyl, optionally substituted (6-12C)tricycloalkyl or an
optionally substituted heterocyclic group, wherein optional substitutents are one or more
groups selected from a group -Z, a group -X-(CR'R®),-Z, a group —X-(CR'R®),-X!-Z or a
group -(CR'R?),X'-Z and a group RY;

Z and Z* are independently selected from a hydrocarbyl group or a heterocyclic
group or a combination thereof, wherein the group Z and Z* is optionally substituted on any
available atom by one or more groups selected from R, or by a group -X'-(CR°R'%),R;

X, X', X%, X3 X and X’ are linking groups independently selected from -C(O)x-, -O-,
-S(0)y-, -NR'*-, -C(O)NR*2-, -OC(O)NR'*-, -CH=NO-, -NR'>C(O),-, -NR?’CONR"-,
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(CH2)o_1 (1C) wherein XAis CHor N (particularly

CH, RZAis halo (particularly fluoro), Rc is
whg@eogsn’ or net hyl (particularly hydrogen) aneCIMGBR@6/002067

Rl are as defined in Claim1. 5 A conmpound of formnula

(I'), or a salt or prodrug thereof as clainmed in any

one of clains 1 to 4, wherein Wis selected from

-O-, -OCR2-, -C(OQCHM)-, - C(OCC(M)2- and

C(C»CRARB (wherein RA and RB together forma

g%ﬁ?? I)QRDOMEA Coﬁ%b&gy%ﬁ X 18% ﬁ%ﬁl lﬂgge?ﬁ/ 0101 y. 1g§Cl: ?ri‘bexxé R and R™

apwmdcpwgddnltiglsdecftechfromlhgdmgm arrfl-®@QYalkyip of claims 1 to

5, wh om.a i on

o ube B AE RGN TR P B reeST Sdtam 4 G

i/\ﬂ dolvyd andresre Qtd@péiﬂ?:hﬂy sial&e@@fﬁuﬁ%/e{ntlﬂ@g?rw mmqadol myl
erein ui 1 ONn Supsti tuents

hal o ee@d% h iiibf Kby an%Rﬁewném)lden@x solegted fsgm hydrogen, (1-°

Acha) I%ldf&ey halo R Y40yl Cé/rﬁﬁi@ cydhd(14 Qc%féoxy,7(1 4AC)haloalkoxy,

hal o kox (such” as 'di f | uor onet hox
(&8 @0 f@rlmznyanQ # parbeyylig a@ldlmlnmormmmswge ﬂlh@p%of

as chaigpgii %QS%% bdef ok Suive ALBeef frolfPhafo, BhocPGiky,

csar[og 2itrohC ) & rzaastiokplid avad mivkit 8¢ bioisostere @m,@mﬁ“; $(O4aR,

QBT R ORI 0 e Rk R PO X ANGR 140 R C(OMR™,

NRMOD Nm‘ﬁpﬁ,o INFRCRPRICP B@MNR“RP a31d4NR15S(0)2R‘6 where R" R and R'®
oxadl az car xXxam
A%Q lflgfzi’eea?ﬁng‘v SHESt élﬁgfﬁgqn NopBonYY SHSHRLAVITIsHOY RN

oftlé(ﬂally %u&h&l‘té@%@é £ 02 RICAHITOX IFLfl6s wil B Yiltrogen atom to which
trans- 4- {4 ({5-] chlorobenzoyl am no] -1, 3, 4- oxadi a

they) arpattaghad form B ARHopaky HOFEHHEAYINE havieg ed/ip )8 atemst which
4

oBHHRAT oha S e hisrontoms such a3 S(O)g, xygen and nirogens

yI}canb&nyﬁ%anﬁﬂaﬁ@henyl}cyclohexyl)acet|c aci d;

5-(b r phol i n- 4-yl phenyl -1,3,4-oxad

acofoey ks A bRk Sk e TP vipnenyt)

5- [(3 quorobenzoyI)anlno] N—(4 nor phol i n- 4-yl phenyl ) -

1 d

25 1 (& R RER 550115 Bhith 6 pENCKaRdRE FiErof s Heiephia L
wihich 4 2 0¥APLRAVS Eordulaq@Aoxam de;

5-[(4- quorobenzoyI)anlngl N-(4- nDrpholln 4-yl| phenyl) -

1, 3, 4- oxadi azol e- 2- car bd¥X n1de}4
8 o
N A H
SN

X O
dA)
wherein X* is CH or N, R* is halo, particularly fluoro, and W and R! are as defined
in claim 1.
3. A compound of formula (I), or a salt or prodrug thereof, as claimed in claim 1, which

is a compound of formula (IB):
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5-[ (4- met hoxybenzoyl ) am no] - N- (4- nor phol i n-4-yl phenyl)
-1, 3, 4- oxadi azol e- 2- car boxam de;

WG 2006434381 hyl benzoyl ) am no] - N- (4- nor phol i n- 4- yP@heBRi05/002067
1, 3, 4- oxadi azol e- 2- car boxam de;
5-[ (4- cyanobenzoyl ) am no] - N- (4- nor phol i n- 4-yl phenyl ) -1
, 3, 4- oxadi azol e- 2- car boxam de;
N- (4- nor phol i n- 4-yl phenyl ) - 5- ( 1- napht hoyl am no) - 1, 3, 4-
oxadi azol e- 2- car boxam de;
N- ( 4- nor phol i n- 4- ylphenyl)15 (2- naphthoylan1no) 1,3, 4-
oxadi azol e- 2- car boxam de;
N- (4- nmor phol i n-4-yl p yI)/S\F bthPébégzqywy§g1no]
-1, 3, 4- oxadi azoke- 2/car
N- (4- mor phol i n- 43ytBbenyl ) - %—[(pheﬁ&lacetyl)alnlno] 1,
3, 4- oxadi azol e- 24car boxam de;
N- (6-nmorpholin-4-ylpyridin-3 -yl)-5 - |
(phenyl acetyl )am no] -1, 3, 4- ogmgiazole 2-

car boxam 4- acetyl pi perazi n-

-yl) Mﬁ% 5&%}% 8t &ggzgp%g}wgg}a %yFS)I‘Q}H (ﬁ@thularly fluoro), and W
ahd &' 4reQ¥ A6HiAGH Bmdn 1.CAF boxami de;

N-[ 4- (4- acetylplpera2|n- 1

-yI)phenyI] [ (4- et hyl benzoyl ) am no] -
41, 3, r . . . .

R [ 41 ( ot y?il ﬁmgt}l% ,nol_? Qﬁﬁ%xdﬁodrug thereof, as claimed in claim 1, which
lsytmmhsn9biﬂﬁmpb4ﬂbhlorobenzoyl)anino] 1, 3, 4- oxadi azol

e-2- carboxam de; 67 WO 2006/ ];5.34317 PCT/ GBZOO6/ 002067

N- [ 4- (4-acetyl pi perazin- N N&M‘B)‘-\ﬁ/ qxadi

-yl )phenyl]-5-[(4-tert-
azol e- 2- carbagxam de;
N-[ 4- (4- acet YR BPper I)p%enyl] 8- [ (4- met hoxybenz
oyl )am no] -1, 3, 4- o%@&uazole 2- carboxam de;

N-[ 4- (4-acetyl pi perazin-1-yl)p yl]-5- {

[4-(di fluoronethoxy)benzoyl]a } -1,3,4-

ox adinheRiEX2 isaEH b@Nanrﬁ&llarfy CH), R* is halo (part1cu1ar1y fluoro), RC is
[ 2-(4- chlorophenyl) net hyl pr

ano
hyﬁg"_ogqn Wﬁ’ﬁﬂl Pqﬁn%ﬂﬁﬂmélfﬁgleﬁl)- an Vg apd Kl are as de ned in Claim 1.
oxadi azol e- 2- car boxam de; 5-({]
1- (2, 4-di chl orophenyl ) cycl opropyl ] carbonyl}
Sam n@ GOMp(OImdmfrgmla (.41 plsplherybdrug thereof as claimed in any one of

%”%4?§H?gﬁég]gﬁés§§yc%¥%g%y?¥ogfb O&ﬁﬁ'-C«DCHO%Q--

AOOd)e)Nagd- nor phol i n- 4-yl phenyl ) -1, 3, 4-

-8@%@% %}-&(}:&aﬁ? gx og%ﬁ@%_ t%)%éllﬁl B&(ﬂwr})pyl, cyclobutyl, cyclopentyl or

caElblayt fhd)4- nor phol i n- 4-yl phenyl ) -1, 3, 4-
oxadi azol e- 2- car boxani de;

6. A compound of formula (I), or a salt or prodrug thereof as claimed in any one of
claims 1 to 5, wherein R is selected from an optionally substituted phenyl, naphthyl, thienyl,
isoxazolyl, indolyl, benzothienyl, benzofuryl and quinoxalinyl, wherein suitable optional
substituents for R' include halo (such as fluoro or chloro), (1-4C)alkyl, (1-4C)alkoxy,

benzyloxy, cyano, nitro and halo(1-4C)alkoxy (such as difluoromethoxy).

7. A compound of formula (I), or a salt or prodrug thereof as claimed in Claim 1

which is any one or more of:
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N- (4- nor phol i n-4-yl phenyl )-5- {[ (I
- phenyl cycl opentyl ) carbonyl] am no} -1, 3, 4-oxadi azol e-
wQ2@anbsxani de; 5- { PCT/GB2006/002067

[ 2- (4-chl or ophenyl) - 2- et hyl pr opanoyl ] am no}

-N- (6- nor phol i n-4-yl pyridin-3-yl)-

1, 3, 4- oxadi azol e- 2- car boxam de;

N-(6-nmor phol i n-4-ylpyridin-3 -yl)-5- {

[ (1- phenyl cycl opentyl)carbonyl] amno } -1, 3, 4-
S%fﬁ?%l%g%?g %ﬁéwsgfgglgn% fph[oh% -4- = y;flﬁenyl) -1,3,4-oxadiazole-2
cabpxem)idéy ( 6- nor phol i n-4-yl pyridin-3-yl)- 1,

S P OISR B oot e 13
oﬁﬁﬂim]ev-l\lcagﬁo){m?wol i n- yI pyrl din-3 -yl)-

W4 ’z!ﬁérﬁ%@é i e@éﬂ {6 fmpraie 10}41)4&4@43;111} 3r b a4 endiprdbe
cgyg@,ydrﬁlagn noj - 1, 3, 4- oxadi azol e-2- carboxam de;

4- (4-acet i perazi n-

meW} (rraprgt {4 %{f K%ﬂh@tﬂb@l@@x%@w,@byBﬁaﬁmdlﬁzf]lii 3, 4- oxadi

N-?JR&U Sg‘g]ef%?g% Ohexyliacetlas phenyl ] -5-[ (3-i sopropoxyb
(teans oy {4 K {4- E(éichlbrdbGMW%MHJ@}:-@B&L@@dmamI%x am de;

ym%‘% ‘Ig?'i%%fl;%]%h@ﬁ(g c?@ff‘%ézaﬁ% am no] - 1, 3, 4- oxadi azol e

5-(BenzoglaininoN- aemo@aomm&qmemﬁz43,11707@6319&@2&@&/09@21%7

SI}L dﬁ?&ﬁ%‘%’g%@%ﬂg@;{@% ]I‘T)Yll ) b Q:%l é-_l g_44({))£a§1iazole-2-carboxamide;

SC[@ﬂlleﬂlgrlbleﬁzogd)@IﬁanPNa(mlﬂ holin-4- Klphen yl)- 1 3 4 oxadlazole 2-
[ 4- (4-acetyl pi perazin-1-yl)phenyl]- {[1
Carﬁ’@fxaélﬁﬂ%r ophenyl ) cycl oheyl] carbonyl} am no) -

SJ[gﬁﬂ&or%gbﬁiaﬁ{lﬁo]%\T %@M%?ﬁi@ﬁh qulpﬂgh?/l]) 1.34- ?)[adlaz?le -2-carboxamide;

4-acet yl pi perazin
Sdm mﬁtbpmémzqy@ymmﬂaéh(@mpmbahrb@)ﬂwh]myl) 1 3 ;4-oxadiazole-2-
, 3, 4- oxadi azol e- 2- car boxam de;
ﬁﬁ%ﬁ ‘acetyl pi perazin- 1 -yl)phenyl]-5-({]
5 3[(4( mmlylbenzwbammlo) -Dy@otphylint€aipharny) 1,3 drixadijzole-2-
b xadlazole 2- car boxam de;
C%if%@? 2acetyl pi perazin-1-yl)phenyl]-5-(f [ 1-(3-
Sf[t@qraﬁﬁdih@g(y;}l)aﬁyﬁ]W@@h})ﬁ%ﬂh@ﬁﬁh@lﬁ}ﬂeh}llﬁm?)rlp()xadlazole -2-carboxamide;
xadi az car boxam
N ORI o JangR i Ao naoy apber f-osadigzofer2-sqpboxamide:
N- {Mb@ﬁ&%{lwﬁﬁ%&}lp@?ﬁhé(ﬂ}ﬂtho%@a‘hﬁ%)w 3,430 d¥bte-2-carboxamide;

- oxadi azol -carb

N\Lﬁl{-mox(pho]gbéﬁighsm}r}bﬁ-é(ﬂrmtrqbe}azgy@)q@ﬁy)l]11,354 ¢Xadjazglef24carboxamide;
N-(4-morpholin-4-ylphenyl)-5-[(phenylacetyl)amino]-1,3,4-oxadiazole-2-carboxamide;
N-(6-morpholin-4-ylpyridin-3-yl)-5-[(phenylacetyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(4-isopropoxybenzoyl)amino]-1,3,4-oxadiazole-2-
carboxamide;

N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[ (4-methylbenzoyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(4-chlorobenzoyl)amino]-1,3,4-oxadiazole-2-

carboxamide;
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fl uorophenyl)cycl opentyl ] carbonyl} am no)-
1, 3, 4- oxadi azol e- 2- car boxam de;
wOR(0bAs481BCet yl pi perazin- 1 -yl)phenyl]-5- { PCT/GB2006/002067
[ (1- phenyl cycl opentyl)carbonyl] am no} -1, 3, 4-
oxadi azol e- 2- car boxam de; N-[4-(4-acetyl pi perazin- 1

-yl) phenyl ] -5- {
[ 2- (4- chl orophenyl) - 2- net hyl propanoyl ] am no} -
1, 3, 4- oxadi azol e- 2- car boxam de;

%&ﬁloécégﬁﬁﬁér?%up 2 Xp;ﬁ-ﬁ(g—;%f%%ﬁglﬁg%gﬂ) %féi&)]—i ,3 ,kchﬁdiazole-Z-
Ca_rngatnld%adl azol e- 2 car boxarr} deh

I\}\H‘ér W é)ﬁ%tr zu?— y@BE%lag-ﬁl-g n%)egl o%?‘%(en]zé}g)_agniéo]h,},Zl-g)%édiazole-}
caﬂbbml)ldé, 3, 4- oxadl azol e- 2- car boxam de;

]\{\ng %ﬁl% rY@@%Y@& één(é’lf%’phenﬁ}o]xy)%elyoxl_]ammo} 1,3,4-

oQé(cﬁﬁJz!o&eZD-bﬁ‘baxaﬁﬁﬂé?OX&m de;
yl ) phen

(4-acetyl pi perazin-| - g
SEi[ggﬂ-clzlom @ml)p}-gﬁglﬁgytpqan@ﬁ]aﬁ@}o} ~( nzprphohn— -ylphenyl)-1,3,4-

oR¥ARZRL B SxapAbOXam de;
(4-acetyl pi perazin-1-yl)phenyl]-5-(f [1 -(4
5r£éElh@tb@nblngﬂm)x@w@pmmmmlﬂcarbam}@nw)}NdﬁamwpholmA ylphenyl)-

1&4?2“((123&81%_ A Qﬂ, Safnkar boxani de;

ace pi perazin-1-yl)phenyl]-5-[(2-thienyl acet
Sy(l{Db@ﬁ-oﬁﬂdreﬁheﬁyﬂey@bohdﬁyﬂmbc&wﬂ-alm&l)bb(@bmibdﬁbhn -4-ylphenyl)-1,3,4-

N-[.4- (4-acet yl pi.perazi n-1-yl ) phenyl]-5-[(3-thienyl acet
Oﬁ"&%‘# '%)'farﬁ %’nﬁdﬁgxadl azol e-2- car boxani de; 69 WO
52(@&6(4%&&16&@(!@%&&%&%@@@ am1no)-N—ﬁ4 morphohn—4 ylphenyl)-1,3,4-

?F{%ZI‘?iﬂdr tylplperazm 1 -yl)phenyl]- {[ (I
g -3 -yl)acetyl] amno) -1, 3, 4-
I\Q(Qﬁﬁﬁb%heinﬁzl%flﬁﬁﬁﬁ?&ﬁ{'mlqﬁlenylc%clopentyl)carbonfll]amlno} -1,3,4-oxadiazole-

acetyl pi perazi n-1-yl benzot hi en-
23JarW%ﬂ@@Pyl Yami no] - 1,3, 4- oxadi azol e- 2- car boxami de;

P B dH O Tl PRS-

1&‘[ 4xa(dmzabé2t gdrlpnxpmncazl n-1-yl) phenyl]-5-1[ (5

N R S kit S R IR B bbbt na 1 3.4

oxgdlamtbemyir];m&nhﬂa’; t hi enyl car bonyl ) am no] -
SN_{ ﬁzlé lfoa%gl? Z bﬁyﬁl@pgli}ﬁ]rﬁsg{ )égn‘;%w@%]\l]@gnor{)hohn— 4-ylpyridin-3-yl)-

1[3(Pofatidsle- 22catrl!SBx§ﬁhycie2 car bony| 1 amno} -1,3,4-
oxadi azol e- 2- car boxam d
5-({[1-(2- ﬂuorophenyl)cyclopentyl]carbonyl}amlno) -N-(6-morpholin-4-ylpyridin-3-y1)-

1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(4-benzyloxybenzoyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(3-isobutoxybenzoyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(3-isopropoxybenzoyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(2-ethylbenzoyl)amino]-1,3,4-oxadiazole-2-

carboxamide;
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carbonyl)- 1, 3, 4-oxadi azol - 2-
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pharmaceutical |l y-acceptable salt or prodrug thereof

for use as a nedicanent. 9. A conpound according to

S s SIS SRRl

Otxa@amkﬁ@ -calibakertids; rrel litus and/or obesity in

I@%:;f‘g%u dgcg%flg-llry D, 1%[1 @r f{i} i4 -C gr%gh%r?/ )gr}gclcglrexg]carbonyl} amino)-
Iphdormtield Tadrbyxaaidept abl e salt or prodrug thereof

-kt ely g oehag -Gl e use of a conpound

oﬁ!b@&ijh@hﬂ}lzyﬁl@p&it}ﬂ]cﬁ}blanyl?amlﬁopf 3 4-0xdiagble- 2 carboxamide; =
]€ har maceut i cal -acce | e Sa t or pro rucﬂ)there()f I n

{fb(muﬁmﬁ‘trwl@ldﬁ)ﬁewdﬁ E:ﬁh-é‘i"rt:hlf)@pherwbeyql utyflsarbonyl}amino)-
1%@_@55&%529 OfB5kabfiy: bi tion of DGATI activity in a

war m b ani mal duch as a human being. 70 WO
661 a@%@ﬁermﬂ@@b@@ﬂ%mﬁﬁ 12. A phar rraceutl caI

R R et S S
6-fd-(4-acenyilgipdrazin-N-@paasijad-{(Pn@u th a

har uti.cal | y-accept ahl nt_or carrier. 13.
%@Y?laﬁenﬁ?ﬁéﬁﬁw banan@olnﬁ@ﬁ 13700654 QRREFABIG | ai m
N-[40- ﬁ&tﬂ@?@ﬁi\}g@%m@h@{yﬂcﬁ@{fﬁ-@ to c) as follows

f&Gerelna | es are as defined in claimM for a
FRPB B cBtloney RO aninek 34 wipbiiapi s e caberatie; a)
g e
Ay porpe TRRMARES- (DI Ry b ere M AL RAGMARL 3.0
opadazola-2Rerbpxamide; aromatic, by reaction of an amne of

%ﬁmjﬁfﬁ@%%ﬁ-@p@ﬁﬁgﬁ f&%&%&ﬁ)@}%ﬁ:&%&%%ﬁ% lprgéa %yl]amlno}
13yébxshdzolpr-cirbaamidgpound of fornula (4) (wherein Xis
[ Ll4-Rktylpiperazin-1-yl)phenyl]-5-({[1-(4-

methoxyphenyl)cyclopentyl]carbonyl}amino)-1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-({[1-(4-

chlorophenyl)cyclopropyl]carbonyl} amino)-1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(1-phenylcyclopropyl)carbonyl]amino}-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(2S)-2-phenylpropanoyl]amino}-1,3,4-
oxadiazole-2-carboxamide;

N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-({[1-(4-
methoxyphenyl)cyclopropyl]carbonyl}amino)-1,3,4-oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(2-thienylacetyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(3-thienylacetyl)amino]-1,3,4-oxadiazole-2-

carboxamide;
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OWL HHI RYNNN-NHH OX (4) and thereafter if

necessary: i) renoving any protecting groups; ii)
wo evoailsyg1a salt; and/or iii) formng a prodrugPCheBewb/002067
71

N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(1-methyl-1H-indol-3-yl)acetyl]amino}-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(1-benzothien-3-ylacetyl)amino]-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(1-benzothien-2-ylcarbonyl)amino]-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(5-methylisoxazol-3-yl)carbonyl]amino}-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(2-thienylcarbonyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-{[(5-methyl-2-thienyl)carbonyl]amino}-1,3,4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-1-yl)phenyl]-5-[(1-benzofuran-2-ylcarbonyl)amino]-1,3,4-
oxadiazole-2-carboxamide; and

N-[5-({[4-(4-acetylpiperazin-1-yl)phenyl]amino} carbonyl)-1,3,4-oxadiazol-2-

yl]quinoxaline-2-carboxamide.

8. A compound according to claim 1, 2, 3 or 4, or a pharmaceutically-acceptable salt

or prodrug thereof for use as a medicament.

9. A compound according to claim 1, 2, 3 or 4, or a pharmaceutically-acceptable salt
or pro-drug thereof for use as a medicament for treating diabetes mellitus and/or obesity in

a warm-blooded animal such as a human being.

10. A compound according to claim 1, 2, 3 or 4, or a pharmaceutically-acceptable salt
or prodrug thereof for use in a method of treatment of the human or animal body by

therapy.

11. The use of a compound according to claim 1, 2,3 or 4, or a
pharmaceutically-acceptable salt or prodrug thereof in the manufacture of a medicament for
use in the production of an inhibition of DGAT! activity in a warm-blooded animal such as

a human being,
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12. A pharmaceutical composition which comprises a compound according to claim 1,
2, 3 or 4, or a pharmaceutically-acceptable salt thereof, in association with a

pharmaceutically-acceptable excipient or carrier.

13. A process for preparing a compound according to claim 1 which comprises
a process a) to ¢) as follows (wherein all variables are as defined in claim] for a
compound of formula (I) unless otherwise stated):
a) reaction of a compound of formula (I) to form another compound of formula (I);
b) where Y is not a direct bond or R? is not aromatic, by reaction of an amine of

formula (2) with a carboxylate salt of formula (3);

2 _ N—N
R\Y/NHz Na+ OW-’/«O)\ ,W\R1

N
H
o)

@) €)

c) cyclisation of a compound of formula (4) (wherein X is O or S);

_R'
o) W
R% “\[HJ\ H rllH
N, ~
Y N
N
0 X
4)

and thereafter if necessary:
1) removing any protecting groups;
ii) forming a salt; and/or

iii) forming a prodrug thereof.
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