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WO 2004/ 108688 PCT/ GB2004/ 002427 -1 BENZI M DAZOLE
DERI VATI VES, COWMPQOSI TI ONS CONTAI NI NG THEM
WEOREPAGSESS ON THERECF AND USES THEREOF BACKGRQRANDGBER004/002427
THE INVENTION 5 1. Field of the invention The
invention is related to therapeutic conpounds which
are CBl receptor |igands, -pharmaceutical conpositions
cont ai ni ng these conpounds, manufacturing processes
thereof and uses thereof, and nore particularly to
conpounds that are CB 1 receptor agoni st s. Nbre
DYVEMOSBHIONS (D} NG THEM

compounds at f | ' ' j ain,
BACKOROWNDOR THIOIeRENMBRei Mer' s di sease, anxi ety
rsorders, gastrorntestinal disorders and

__Jﬂﬁgﬁhﬂﬂﬂﬁnﬂﬁar di sorders. 2. Discussion of Rel evant
%H%‘ 813819( onlzi)ﬂé’]at%atﬂ& {10 Hﬂ'ﬁ’p&gﬁywﬂﬁh 'afg@ﬁlt @E@ptcfr' I%Ln‘i’ds

or many year een known t hat
phamﬂlndsmhalrmn@osmomnomalr(ng @cse c@@pmuncbcmgmﬁacturmrocesses thereof

and 5??3 ‘”1{% é,raglg ngcg‘eg ﬁ%@%ﬂg e u%l nglgounqa%a? 'ai?'etéB br%@ép@&%gbrﬁgﬁ More

partiéalati@ttie Pilescid lrﬁ‘rahtldiﬂéi &Jle&ed fd\compberda ¢liat l’rgty\bleteffem,e in treating
and/ or CB2 receptors tors

pain; gangereppul tmlee%féﬁﬁ?%?éWS%Sfiﬁsasgae‘ﬁ‘ﬁ%&ﬁ{oﬁe*r 8t %%?‘%’ﬁ{ S

dlsemeér&?éy @i@&déﬁcgﬁir&m&s@w dlsO1eas Qfd PArtiiRdschr difordérhe
periphery and are prlnarlly restricted to the cells
2. Dingrisstonof Retevartrogbuplégyom t he i mune system 20 Wil e

( /_\3’ ?{Fﬁﬁﬁqﬂgﬂée‘ﬁ %% A dﬁ%h %g lfﬁ&g‘{}g@%%lg ?f %tﬁﬁ}r 7 mﬁ? GanfaRhieen

wel]elm(‘cj)ivmﬂhm icanepabinoil mm;b&irse gnCBniavepter, CBaeseeplendigpedsdndpding
unaesi

oS PR LR T s
by ihtefa8fidN&ih OBY Gnd/dhEBLrevi@s. er@lemllyLECmfrbmptcss aedodatedwn

to be nedjated the CBl re | ted
predpppagel R CHREA! BFVEYS Séfétﬁ’@eWﬁ?fg %rece&@@ gr&‘%’ : %'t\lsgia“ly n

the ﬁﬁ #e@%ﬂ ln&d iRty AGirRteddS tRREIPHRY Rbues |dEﬁ€edCﬂorﬂVtHehmmune
CNS exposure can nmanage pain in humans or

systami mal s with nuch inproved overall in vivo profile.

Th SWRICES bre&&%rea bitis®, REEG AV ARMrBindb&fof PA°OTHC) and

i gands s onlsts antagoni sts or inverse
anadtgmde stsusefidin :artenompiuml modeﬂmmagumvgs ey erskto ereshpndggfred

ONS P e e R S IFE A5 Wb el e Rlenegand
toleddrbe, |e{\i\/[‘-_’1ﬂ{E!;eCMd7E§1ﬁ:dFs[d%&‘eﬁB6ts m\x@m onbgmedibide by @BICB; receptors

loca&%&%ﬁl‘%& rTl}qg grgz@\é\gé;g&fcgﬁ%e ﬁ?vs%f%lg é{é\g@%trlr?g t‘ilatn@B Ioagomsts acting at

peripheral sites or with limited CNS exposure can manage pain in humans or animals with

much improved overall in vivo profile.

Therefore, there is a need for new CB receptor ligands such as agonists, antagonists
or inverse agonists that are useful in managing pain or treating other related symptoms or
diseases with reduced or minimal undesirable CNS side-effects.

DISCLOSURE OF THE INVENTION

The present invention provides CB; receptor ligands which are useful in treating pain

and other related symptoms or diseases.
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WD 2004/ 108688 PCT/ GB2004/ 002427 -2- Definitions

Unl ess specified otherwise within this specification,
w0 bw4snassesicl at ure used in this specification PEneBalotpo2427

follows the exanples and rules stated in Nonmencl ature

of Organic Chemstry, Sections A, B, C D, E F, and

H, Perganon Press, Oxford, -2979, which is 5

i ncorporated by references herein for its exenplary
Defifili®fd cal structure nanes and rules on nam ng chem cal
—structures. Optionally, nanme of a conpound may be

gebeleat @dcxﬁsd othervisechigin da$ sneaificatipnpthe gemenclature used in this

spec% %enera orlio(\)w\éﬁféen‘%(%ﬂ}p?es ggé %g%gsﬁep%ﬁ ih &%%glg%%@gw

Chetn86r9Beoticyis A,TBaO‘sD(BlF and [F) Pe@aﬁon Posptnferd, 115!79]’Which & m

o "¢t oor "Cm" " d
incoglusIN Aoy RGR HrdbeEm o TsieeLar Buf Srshand ses on
namh@(:'h@rﬂw@l sufctirddU Optivd§D4 ndied & ndS £l bt gehekatamisihg a

S, d P, whereinin and n are 03|t|ve
chemmlesrg@mrg pragiampAfD @W%%%Vérswn@%e eg20Ws Sdvanged
Ch fiﬁf&% I RUP TR adads0 6 carbon atons, and

eﬁﬂsn& 18?:'11 lg( %ul’gpe)a egtﬁl het eroatons sel ected from
"GBx/NBaredemorS'lﬁleaﬂseCB1@nd7ioi‘ BPdresepiotson” used al one or
gﬁ? }5 g@&g’,ﬁ dﬁr Vel ef%‘ourP" ug%iezﬂ&raaroq agﬁ)f)ge?%(r fé‘f’éry{o any fﬁoup having
m tccrasfdﬂlﬁnm Adrsyand ﬂ'ahéng @tomn ﬁxhydakamd’reltﬂnmwrasjsab@:led fmm 0, S,Nand P,

"hydrocgarb used al on of,

wherdd} Br90pane & Ay PR rapEs 260 BT aBar PoBs ey Sy rster o o
cherfifcal ?Blﬁa Ky 2008 Bcafion M sl 1061006 miieiviledthetedaloths’

used alone_or as a suffix or prefix, refers to
seleptohG0@l @ Nsanddl-ght or 20 branched chain hydrocar bon

ragincal g “ﬁ%'{:%dr? gxséd :hgnea&%'éta sﬁﬁix‘%ﬁ‘ pRER, AFQIR anvr%{rﬁ@cﬁre

ot herw se specl general i ncf udes both
comqaamg amle darbbk yid Mommwted%ﬁﬂbyn atomi§e term
Thet k‘}f ocar cl)'lﬁc’ %91c§f” % drro §b ]::5 élo L oPdsH fs’ ¥ix &8s refers to

B VAl h nc a| nohyd on

ral yaroca

any tstaﬁhtma |a§a tb@mpbi;( mrrmgmg otne oainowthy]i&gemﬂn@n aewdm:;lrbMi ch
ser es to . lLnks two structyres t
a{lgL dJSS‘F %lﬁge oy as gssuﬁ'r qripge re ?rglto monovg eélEr sgra%%lt or

brar@hé@élﬁi{ﬁ{yﬁfﬁcaﬁ)bﬁ @elcﬁlé’h‘ls @inprifingnab abboit N2kcarbbly aioee AlnRes
radi cal having at |east qne carbon- g f[i(bon doubl e ﬂ<
a a

otheawuse spesifisi 'sileyy’ geperabingludes hpth sadraige glkyhandunsaiprgte
ter&hﬁ}kg%@ udal SRy br asusﬁﬁg( & RO, ‘Péfe@% §Nﬁlfeht>%t1@f ht or

pre rs to a nonoval ent stralq t or br anche
brarched q:hahytmdwarblgo madicadl eaprisingilrig abqut (1@ gambom afems, which serves to

|pIe bond and 30 conpr|5|ng at Ieast 2
““kag“’?%r“gﬁ Oglefhcar bon atoms. The term "cyci oal kyl ,

US elthe aér@lhall&ﬁylaSsalLﬁlcﬁne)Or as syffie br prefix, et fersstotaananovalent straight or
branc Q Xh%llneﬁ]ytdrocag)%n radical having at least one carbon-carbon double bond and
comprising at least 2 up to about 12 carbon atoms.

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

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

containing hydrocarbon radical comprising at least 3 up to about 12 carbon atoms.



10

15

20

25

30

cont ai ni ng hydrocarbon radi cal conprising at |east 3
up to about 12 carbon atons. WO 2004/ 108688
wOEAEBR804/ 002427 -3 The term "cycl oal kenyl " PCEE$2004/002427
al one or as suffix or prefix, refers to a nonoval ent
ring- containing hydrocarbon radi cal having at | east
one carbon-car bon doubl e bead and corrpri sing at | east
3 up to about 12 carbon atons. The term "cycl oal kynyl "

us gl %}’rﬂ m?yc‘?cfall@ﬁyls whdd a?fo&r orfa§ §t§t‘ﬁ3$ or pRfigI 8fekOod monovalent ring-
nonova

cont al ni ng hydrocar bon radi cal
conthuamgﬂgdmarbemsﬂlcaﬂmvmrab trasteae barhon-earporedayblecbond @nd

oy ut 12 carbon atons. The
com?’é?r};ﬁg atj?aﬁ%' ul?Jan % ondézzlﬂ;oc’?l ag(ggsuffl x or prefix, refers

t 0 The t8pA Gvdl@ilitynkly disetalotmosr as saffiixoa lpreffiayiefeys freemonovalent ring-
npr e pal yunsat ur af ed.carbon ri ngr%Phav

con RN B O A ODE Aol Y mEA Sag A SAPPBY OB BT B fmpriing

aboﬁqrﬂf,rtbgb(ng1§cggoﬁﬁ0@pout 14 carbon atons, wherein the
radi cal 10 is located on _a carbon of the aro
ri Age temhéaryErused plone ai asrfixcorgrefinp refess to %E‘Hn%‘frgg‘#&t‘ﬁ"g@carbon

radn’:%1 5 Rk R%?l{b or nfibte g&&ﬁﬁsﬁmﬁft daéah neﬁﬂg)é 'hawﬁzfeﬁt%frﬁtl& Ehaacter, (e.g., 4n

roup I Ca does no Contalnlng a
+2 d&lm@llhfid\ﬂlmoas) @ndtoropridvzg Aup @(abog‘el 49carboapmtom52 wherein the radical

trontsgrmThe term"aryl ene" used al one

c
Is 108?“6‘29,“ %ﬁ?rg‘i’%(o tE CHPERIS e efers to a dival ent
hy Cﬂh@ Gmblaon- arbﬁlaflagtoﬁlﬁf oinaish-agonuie" osedrabime, as suffix or as prefix,

sat rated ca ri.n h
N e
(egcqmprg&qg&ghz"@dlé[éctr@n@bout 14 carbon atons, which serves

i nks two structures together. The te

"h éfthe ey @rydenel yeed alans & apFull oxaprg@:g,frpt;rsdp a Fg;,v(g,}elnt(hydrocarbon
radiFlzﬁfhg%ﬁg b & rﬁérﬁg lgﬁﬁ]sta L garb&{ Iﬁﬁ’%éth%lﬁ QfontHBik @Rdth&er, (e.g., 4n

one or t1val ent er oat
+2 deidmecdj@mtﬂoysxaeﬁ ecmpusing ) up taorhodt 1‘bcarbmneﬁﬁQ¥HSWhéF§l sgrves to

th ng structure and including at |east 3
hnkgﬁ?ﬁo f}buctuSe etB%et 6920 atoms in the ring(s). Heterocycle

mayrhe Qerﬁﬁﬂttﬂfeﬁic?de’bﬁsed akat or at egiffixc ongrefin |rcfgrscb¢m @ ripg-containing

nor e ubl e bonds, and het cycle ai
stro g P RCTH e g OB OB PRERCEH g e BB o g Bl Blpcted
froRRE O, PREd St &3 faktt@$hd Mg RRiclusad ifdluding blS&(it 3 kb @sito about 20
rlngs generall'y refer to at |least two rlngs share two

atorag wrihe Th(pe Htstirpeysle mpt s BRYRP oA, cdriRipg gne or more
dou?ﬁ%roﬁ &<, Sid Rter rﬁ%' %&anfwﬁ%?e BEPOR irfg. OPBRALRRrocyEtecontains

erm et er oa one or as a suffix or
momrtm ong ringf the smgscmaf beafttbeskdr vbéirsad dFused ringsrgeaenally efer to at least

ol R AP R BFaEDs RO 5P BRGSO o8 At bt

not hevearomedcshaatemat i c' used al one or as a suffix or
ur e

i e PO ARSI il omeds
a resMESRENIGRE be or more carbon atom of an alkyl with one or more heteroatoms
selected from N, O, P and S.

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

about 20 atoms in the ring(s), wherein the ring-containing structure or molecule has an

aromatic character (e.g., 4n + 2 delocalized electrons).
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selected fromN, O, Pand S, as a part of the ring

structure and including at least 3 and up to about 20
w@e@agosess t he ring(s), wherein the ring-contai PCTIGB2004/002427

structure or nolecule has an aromatic character

(e.g., 4n + 2 del ocalized electrons). WO 2004/108688

PCT/ GB2004/ 002427 -4 The térm "heter ocycl ic group,”

"heterocyclic noiety," "heterocyclic,"

! ¥ en i - i

o e T PPl 2}%%“??‘25 by
“hetereaymld ngedalenoer amrsefﬁxm rpc@”@msef@rh tr eXadisph demﬁ@d fremp heterocycle

heteroc cl as a suffix or prefix,
byr?’é?vé?%o% mgnoévafdsrﬁék &?ré) " 5 derived froma

hetTags twm(:‘haeﬂayydiyii‘msedm@m e ashg/ strfﬁg enprefipreferscamboovateht radical

th t I " het
A e O A S
heteficy@bent radical derived froma heterocycle by

renovi ng two hydrogens therefrom which serv$
| i Hhke termoheftesogkelylpes usestlonreqr as utfiyer pestih refers {o°a divalent

radlcah ?Erﬁe‘aq{&ﬁ{ Ré’r@x%gyc@é W‘I%nfb"vmgstw@ h§iobéns treffdiR W Rich serves to

rs to a heterocyclyl ving aromati c character,
lmkmtver@nunturdséoge&wrcal of the heterocyclyl is |ocated on

a r ar '
SRR SR o Py B SOl
havipg efomatic hbérewt& Wheralnhbet edialefthd het¢rbeptclyd delscatet ortvagegbon of an

aromat i aracte 15 The term "heteroaryl ene"” used
aronatiGying 1e£er%‘i¥f’ ‘x or prefix, refers to a

hetrge %G%}ﬂe%gcbﬂkylﬂ gsedlafiilor @s £ dTiR6t prefix, iBferdteameterocyclyl
"het er ocycl oal | ene" used alone or as a suffix or

that gpesfrjox | ha‘fee'f\‘f@ﬁ%tlct“tba@"teh eterocyclyl ene that does not
havge ?E{Erﬂm%fe a1 Gl alonkbf al £5u¥ix OF SrefRTOREAEa USed

as pre refers to a group having a ring that
hetecmytlalens havifg siomati¢ elgragtesns. The term "five- menber ed”

FERRTETR I R P e
heteh&lyely s Yat deesaotieive aatayic chura(ttera ring haV| ng f ive

r| ng ato wherein 1,.,2 or at ons
s SR PEB e B PRI Brera b iR i e contains
1x1f1ﬁg/@coﬁr;§nber ed ring het eroaryls are thienyl, furyl,

pyrrolyl, imdazolyl, thiazol yI oxazol yl, . pyraz I‘1 L, .
| s dtheitersg) yfle-mqr@h%d 35435 PIETIX FSleky P 22604 v iz contains

{hiadiazolyl, 1,2, 3-oxadiazolyl,
ﬁve]lr% iotrl azolyl, 1, 2, 4-t hi adi azol

1, A fivoxmdibared |ry1g hetero@ryd is 4 hqtqgwi//wi’th a ring having five ring atoms
whe%élg 1,2 01h A %(rjxglg ato ¥1re 1n(§lerf3gnc;e‘nﬁy Aslelec%(@ﬂblﬁzf@ |Vdnd s.

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

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

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidiny],
triazinyl and pyridazinyl.
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A six-menbered ring heteroaryl is a heteroaryl with a
ring having six ring atons 30 wherein 1, 2 or 3 ring
war@asosase | ndependently selected from N, 0 aneCBGB2004/002427

Exenpl ary si x-nmenbered ring heteroaryls are pyridyl,
pyrazinyl, pyrimdinyl, triazinyl and pyridazinyl. WO
2004/108688 PCT/ GB2004/ 00242+ -5 The term
substituted' used as a prefix refers to a structure,

ézféh‘lé “Q{bsﬁt‘h@:ﬁp used W0 8 pRIFA rORE 8 ra stFREtBre S 188 BB grRLF,
rep ace one orf nore Cl_12hydrocarbon groups, or

whewireorgror mewe hydregens ate replaneg svidome 8 AloryC en’é\/%@carh?p@roups or

one geé% %ﬁ,pq‘nfrgl ygrgth%CcESt%nE odpe Igr m%re l%’tergatomgselec%d frcgrn Nﬁ,‘@f,j S.F,

pS contal ni ng one or nore
Cl, BlﬁI aﬁd)BI gremplani ahdmical gletlmrcmngaﬁhlyg oneN@ore DReroatQngs include

neterockjigh “NGR -ORaCohEr: SBRCIS - THOI G TR

NRy; @(R—@@QB{LS@%RCSC R ON<00H( =0}=0)OR, FO(=OINR), -NRII(EO)R, 0x0
OoXl mn wherei n each !

S
S e N NG ode R L SO AR
r | en
For 5)%}@'1 6tsﬁoesﬂ§/l.{té' amﬁ%&aﬁéﬁﬁ& fohid %H%pyr@ﬂ]@ﬂ%%@tﬁ?ﬁyph yl,

ei'n the ni
chlo[:qphmml,l a,mmgthtpoxlyetccwh@rpm thgm@oapﬁrml mtlgqu@%o Wd amino

ace,an Suji. phenyl ring. The
grm\p%ﬁﬁ’?' reé’u%st | %’u't11 agt% hﬁg%géglggl@ ﬂ?‘?}{l )I;:ﬁg'f a first
st mue temm e subptitueat! lusedoas ag;ufﬁxmfa firetl stroviert, npleonle oo grompys e
nanes of chem cal s refers secongd struc
FllGHAAB AP CEORGTADUE O TS RS QB T SEOT L R iRy or
group! wiRh & £1)edii108eRplasthg biteorfthdr® hydopeistof i, ﬁrmheaufeemol’ecule or
group with the one or nore named_chem c gr.ou

groupywiftpthe ongor marenpmed ghranica! grugs-pjor %mﬁf%t 3 Phepyss; P%“?‘ttsd by
mﬁ@ﬁ%%&ﬂﬁ%ﬂ%%hmﬂne term"optionally substituted" refers
to bot

structures, or nolecules that are
sufbe 'rtetrmlt plumﬂy sthspitad sefers teboth grospp Sirnetuiespr molecules that

are %_@Fte[})tgg %m%l ﬁ;la zf%g ﬁot stlﬁ)s[nttﬁ%f’mpl e, nonocyclic

eSS ue aziri oxirane, thiirane,
az eieltaﬂomle 1ﬁaded@nfer eXalmpdaet amapcywjic heterody¢les, suply ag: glzirisine,
azol idine, 20 razol i di ne razollne ne,
oxirgi, g e s, Ry b T Pate. PR S p T ipdeiEe
pyréz@hdhﬁ@éﬁf&&k’ﬁs’iﬂnoxblﬁh@ Bil&fMene 28 -pid didEuren, 2,5- d1hydrofuran
t et rahydro-p r|d|n e

i perazin hol i ne,
tetrahiypieohsain KbioPiEe, mpsridine, LR13dh &é‘ﬁfd“?l"gl‘g% g“ﬁwalﬁmph‘ﬂme
thlo&ﬁ)gﬁhghﬂéjr 2&W (S)ylla:n“?_ g'dﬁl’}&qf@@bﬁh' Qtrﬁl%&dropljrﬁ duomidfigopyridine,

xane, horopi perid
1,4-Bio3aut, T, 3tcbomh,>ﬂtimcane,mmemﬁn@nh@n&awps@tr%@zdwéH-azepme

di oxepan e aney 1 d

ronkbsiael Ry FeREo s e Rt P B R lepe ovice

i ndh udditios hetwdciycle helekoaypnhts hetémcyoéesafqn Iemmmcj/, rpwddme,,

pyrazine, pyrinjdine . pyridazin thio .f an..
Pyr%}“reag\éfﬁmdg&r PYI mp,,ﬂnag%p uratnhﬁ{k:l 3P rog gf% ?z%'ie Hriazole,
oxaPME 3%Riz8le, is§ﬂ%§a’2b1%21@$>©zolb SlQ2<,3‘-Z1@alz©le ﬂetrazdie t1rd, pitddiazole, 1,2,3-

tetrazole, 1,2, 3-t hi adj azol e
oxadiazole, 1,2, 4-triazole, 1,2,4-thiadiazole, 1,2 4-oxad1azole 1,3,4-triazole, 1,3,4-
thiadiazole, and 1,3,4- oxadiazole.

Additionally, heterocycle encompass polycyclic heterocycles, for example, indole,

indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline,

1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran,

isobenzofuran, chromene, chroman, isochroman, xanthene, phenoxathiin, thianthrene,



10

15

20

25

30

oxadi azole, 1,2,4-triazole, 1,2,4-thiadiazole,
1, 2, 4-oxadi azole, 1,3,4-triazole, 1,3,4- thiadiazole,
wW@pa4/1088881- oxadi azol e. 30 Additionally, heterpCHGB2004/002427
enconpass pol ycyclic heterocycles, for exanple,
i ndol e, indoline, isoindoline, quinoline,
t et rahydr oqui nol i ne, isoquie@eline,
tetrahydr0|squ|noI|ne 1, 4- benzodi oxan, counarin,
indoﬁlii %%08191 Hnﬁlﬁbﬂﬂ ?ﬁﬂﬁ@é%@]ﬁzmg ’ngplgh‘ﬁ‘Ycﬂﬁé) Qﬁﬂéﬁlhﬁé Adhinazoline,
enzo ufan onen roman, i'sochroman,
cmnaaam Previdine, mharamtmdinel, perintitiinasphenantiaolinvgopbaezing mbewghiazine,
R s
benzBitizole Z18ldxB@thine Cdartaable n@rbofihe racddine pyphizitke, hnd gliimdizidine.
peri m di ne, phepanthroline,

e s B HRT IO PREEE i DRSOt

polyP$ilié AR Qes WhdiEih MheAditd fsioR BEWwes Bhazdiiore rings 1nc1udes more than
benztriazol e, thioxanthine, carbazole, carhboli

one bendi cdimmeon tgmlsu rings anheoredhin @ AT SAPMPBto both Rngs. Examples
of schg %%/lg#e%h ee%ego ?fe& | nﬁlﬁingghcf‘ﬁet @fa@ﬁﬂﬁjcﬁﬁ2 9.'@?&&)&?@ Gnd 7-

pol ycyclic he rocycl es
oxdﬁh&kﬁlﬁlnhpmncng fusion between two or nore rings

i " ye?%iﬂn{)%glug?saﬁg eg%ﬁ%g qg%o%g%%tre}c%gmisgidch Q?Saﬁﬁﬂ?yl
ox1r§rby¢ Rhirbhyd geetidiayie 60ty |, elsietaind) pyaelidinyh pyltro]dmh,emldazohdmyl

ey bl STORRE, 30 ARSI,

tetra’ﬂ?&l%ﬁ;)f&rly’l thbﬁ(a%fyp iélfﬁh&lln?], 1QMteﬂ*ﬁhycﬁ@-pymdihﬂyb1perazmy1
oxiranyl’,” thiiranyl, azetid .. oxetanyl, t qy 1
morplyaling), ﬂuq)rngqpholmy,l,rmrqnﬁy ﬁhlopyﬁqra'ggeﬁ ﬁ@y%ypyranyl tetrahy opyranyl,

1,4- g%g&éﬁ% (féllh y 4-d Oi %Q%Jx nyl &5%§pﬁbmoﬁ5éﬁ@hﬁrw3 4,7-

of Ur any ydr of ur az{
tetr%gﬂmdﬁy-abrepﬁlyt élnyioplpttathph adydioxeppy adﬁyplro-l 3-dioxepinyl, and
ahydro- pyridi nyl, piperazinyl,
1wxﬂH?EﬂQF”ﬂ§4ﬁ t hi onor phol i nyl, pyranyl, thiopyranyl,
In aadlﬁolg |hE&gj’c9&yI 1ﬁﬂuﬂes a&@hata:ﬁye&r@:{yyhymw lheterchfyl, for eyliample,
4 r opyr, .
yrlé}né{;( Qlﬁv%zllnyh g%gb}dﬁg% ;allr my ,Ztg@ngly&}iryl furazan)qx r){olyl imidazolyl,

th1a£<ﬁ%lr R D piH- a9 E’doﬂﬂﬁzol)h qg@@tcﬂ?lr @213ntyhzolyl tetrazolyl, 1,2,3-
2 di oxépanyl , "4, 7

thlaﬂ@zd}'rlei,ﬂ@k@i@élaé@dw%2 4-1rﬂ2<§}j]dﬂ@,4oﬁhlad}§é?1§[3g@ydc p)§,a§l1azolyl 1,3,4-
trxazogyﬁhggﬁschﬁ& &m{'f"g 8 Q5hElowis or heteroaryl, for

yrazinyl, pyrimdinyl,
py rAdﬂatmnaW, ,hetemcgmlyl ¢ncbmp§ases gomcaglghl}qterow}yﬂ%q%qludmg both

f hi a o ,
aronpgtbc( %HQE 8F(§Watw? g%&eﬁéllp ndilglié %id%{h}{*lalzsg%ﬁ?iﬁgjl bt u}nggg
tetr%-hygro}uﬁqbln@d l@dcfﬂlndlmyﬂ,t&r,aﬂycbmaﬂquﬂMhy]L 1 4-benzod10xanyl coumarinyl,
triazo

dlhndrgcogn@ggﬂ, léeilapf;yran'yﬁ 'Zé_ é@ﬂ}ilfﬁgl%)egggtjf;%yl isobenzofuranyl, chromenyl,
chr&a%xy‘ﬂ 1§J&h@ﬂiaﬂ§lokéﬂthen§ﬂ %héno?&atﬂm@l Adiagtednyl, mdohzmyl isoindolyl,

t'i onal het er ocycl yl enconpasses poly?
indévelydrrociprl p thalqzlmcl; nfyrigieyh quigexakigys, guigaZolinyl, cmnolmyl

nen-.ar f | L
pterlﬁgylh@eﬂ %ﬁrl‘famyl ?Jruﬁ)&ﬂl[ﬂ) pﬁezrlahﬁgc?irné%qygéﬁdgg%&ln gb{%nr(])’;/hllazmy
phelnemqmynou hif;nlzxsoxablyhmellmwlnbﬂm%mlyl benzthiazolyl,

ben21m1dazopy% %engtﬁgzéfyl’ thioxant my{]% arbazolyl, carbolinyl, acridinyl, pyrolizidinyl,

and quinolizidinyl.
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di hydr ocounari nyl, benzof uranyl,
2, 3-di hydr obenzof uranyl, isobenzofuranyl, chronenyl,
w@ehooatressys , | sochr omanyl, xant henyl, phenoxat hPCTIGB2004/002427

thi anthrenyl, indolizinyl, isoindolyl, indazolyl,

purinyl, phthal azi nyl, naphthyridinyl, quinoxalinyl,

gui nazol i nyl, cinnolinyl, -pteridinyl,

phenant hri di nyl, perimdinyl, phenanthrolinyl,

ph | AC TS includes

2PGIREIBH ke RDERL IR, R BRIRE L Moyl

polybmzﬂahﬁemmlylls whemantixp ringl fusiinHetwasariwe of EeE Njigs includes more

v SRR S ARSI er BEP P s95E1 e

Exarbfl€4 @s’ﬁ@l@ﬁﬁ&@ﬂéﬂ%rocy&led incladel qmlmmhdinyl tdirzalpioy ofai @l i]eeptyl; and
het er o %r Isldescrlbed above, heterocyclyl includes
7‘“6%??@%% %%Xerocyclyls wherein the ring fusion

betrhe ffm FiRoBP uIBd Sokid SIS al SOEXUE @BeilMDrcers td‘ixaﬂlc@ll of thedneral
conmon to both rings and nore th n %@gﬁg nto

foryds +O18, epstein Byiarelpeed fsvmedafﬁrosa oxy
oS O ) St St

The 't erm ™al koxy used
cyclapropgdmethosyg allylowny. falnd poapargybdxyx, refers to r adl cal s of

h " l
: ﬁygfg@;?@oxyr u C a HC%E% su\fi":‘)? ylg Qf)& Refelk t|§ %léf&i et ald S¥ikral
fom‘ﬁﬁmw, whérbiaxsr 1spih(]1p3dxy, i sopr opoxy, but oxy,

h i sobu opro met ho
S PERERYA et A R PRy ety ot g the
gené}a f‘éHﬁth xo% RtREdix-Arf iefaefeerdaeylr adi cal s of the general
fornula 0- Aw wherein - is an %$% The_t %fn
" hdhe teser pmiey or (ARIRO aNSA élOE)‘F O3S A Y R:YP%F fs;o radicals of
the SSAERI ﬁ)rlrnﬁlar AT RerBin K BRI R 9S8 F{d@bendeftbefected 1 'ﬁ/éﬁn hydrogen ora
ereln - Is a heteroaryl. The term ™ am ne'
hydﬁambnmﬁdueed al one or as a suffix or preflx refers to
r adi,cal, f, 15 t I
A B oS P B, DA R, a8 8 Ropionay
subdtiyledbairtuarbyl,ag thoabn, am@myd)f alkxgd Aaykgreupsascladqo fcefexa«npip,

suffix, ans onal, |
aceigh pieprinl By P gL e gsh and ARG eRE L,
AC)Hal eﬁln’r[&?udieﬂﬂhé’rﬂﬁ; oHfl6tines Kasth@and iadiad.yl , pr opi onyI
benzo p enyl acetyl, car boet hoxy, and

di riEelegens iadp aived ps a pigfixigf %g@ﬁpq Iﬂ?ﬂﬂa BREOIFINOLS ﬂ“iyﬂfé’gens on the
glo@;lle?clgﬂ)l(&gc? WRh QAL BEmaRhalREidIe. "Hal ogenated, " used as a

a group, nmeans one or nore hydrogens on the
gr OB ios "rt"epéaas expnwientpershe.or nore hal ogens. "RT" or
rty ans _room. e i QM?E@ d th
f lﬁggs? rl\l}\g %‘199% g%l%% ggd;“ltv\lrf]i{h d se’/'\)ffd ﬁr}g ﬁéﬁ%g it Stl ﬁlﬁr;ggan e
secanddirighfare at least two atoms therebetween

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

When a first group, structure, or atom is "directly connected" to a second group,
structure or atom, at least one atom of the first group, structure or atom forms a chemical bond
with at least one atom of the second group, structure or atom.

"Saturated carbon" means a carbon atom in a structure, molecule or group wherein all

the bonds connected to this carbon atom are single bond. In other words, there is no double or



10

15

20

25

30

25 second ring share at |l east two atons therebetween.
"Link," "linked," or "linking," unless otherw se
WG pailbseerl, neans covalently |inked or bondedPCTNGBRO0A/002427

first group, structure, or atomis "directly
connected" to a second group, structure or atom at
| east one atom of the first8group, structure or atom
fornms a chemcal bond 30 with at |east one atom of

tripld aﬁ%@ CGRE 8 'Ecpt'ﬂﬁ’caﬁ)toﬁ Wioht Rl this calbeRhtomSatitrAlyeiopts an sp’
car means a carbon atomin a structure, nolecule

atomie orhitalyybrithieateing all the bonds connected to this

2600 P L8 SR Rt BBVt O i

at ledst b ordapasecrdno thit @bdnatdrhissnot asingle tandnirestbertwrirds, there is

carbon adopt a . atonic or

atlegig B GPIA qraﬁﬁe Sk canpSebl Tl PuBRe nRead e Rirpish fom
gene@em?yradbﬁtsa tatbdlc ofPRhEISBkidizatiorgr oup wherein at

east one on connected to this cargp afomjs not a

the corsendt. ofﬂw nsesRRiSPeafieptionthefegm| theragy '43lsq wgludesy o
"prog@ggk ﬁ &ﬁes&[ eRl fe E}%@gic(iﬁcﬂ%ﬁ)h§% th@c&rﬁ'a%/ CR{eR&h '&B&E@euﬁc" and
i's car on atom general ly adopts a sp or sp

"thempeuticellrshbuldbe hgrisried gcardingly. The teie"therapye xyithin ther?éntext of
the ﬁ%sgﬁﬁg%%n 5 &;&1' 8 tcloo :Bassggﬁ)l i xﬂ%t IIe e[r}lggf%?‘%g esﬁllo?tﬁF of a compound
of thepaksemtih@nsiof,@o trﬂl@ameoa’lﬂlbm yre- e'iZh;Eng diseast Bﬂa‘er aueuri cbi‘omc ora

e conp e BB ab T e SR 1R RRRE L encion
of 1&ﬁ§§1§r&bnd1ﬂ&%%ﬂ @bntinued hRfaps HEUhEASSESorti@s.adm ni ster an
fective ampunt of a conpound of the present

__Emﬁmbﬁiﬂ@ﬁﬁimb@h1tlgate either a pre-existing disease
R&nf@ M tion.
Th f’}gfs /jn ?éﬁﬂbl? ct%on%?&@@é dmpcRhdsBin ab&rd With

nition so enconpasses prophylactic
therapies for prevention of recurring conditions and
conti nued therapy for chronic disorders. Summary of
the Invention 15 Thig inyention enconpasses conmpounds
in accord with fornBie NN R4 |/ \>R N 1
R wherein 20 Z is seligg:te m?Brl%md S=;

'l

wherein

Z is selected from O= and S=;

R is selected from Cy.joalkyl, Ca1ealkenyl, Cy joalkynyl, R°R®N-Cj.galkyl, R°0-Ci.
alkyl, R*C(=O)N(-R%)-Cy.calkyl, RR*NS(=0),-C;.¢alkyl, R’CS(=0),N(-R%)-C1.¢alkyl,
ROR*NC(=0)N(-R")-C.¢alkyl, R°RENS(=0),N(R")-Ci.salkyl, Ce.10aryl-Ci.salkyl, Ce.i0aryl-
C(=0)-Ci.galkyl, C3.10cycloalkyl-Cy.galkyl, Csgcycloalkenyl-Ci.galkyl, Cs.sheterocyclyl-C.
salkyl, Cs ¢heterocyclyl-C(=0)-Cygalkyl, C1.ichydrocarbylamino, R°R°N-, R°0-, R°C(=O)N(-
RS-, RRENS(=0),-, R’CS(=0);N(-R%)-, RPR'NC(=O)N(-R")-, RPR°NS(=0),NR")-, Cs.
j0aryl, Ce.10aryl-C(=0)-, Cs.1ocycloalkyl, Cy.scycloalkenyl, Cs.¢heterocyclyl and Cs.
gheterocyclyl-C(=0)-; wherein said Ci_joalkyl, Cy.10alkenyl, Cs.joalkynyl, Ce.j0aryl-Cisalkyl,
Cs.10aryl-C(=0)-Cy.¢alkyl, Cs.jocycloalkyl-Cygalkyl, Csscycloalkenyl-Cigalkyl,
Cs.¢heterocyclyl-Cy.galkyl, Cssheterocyclyl-C(=0)-Cy.salkyl, Ci.1ohydrocarbylamino,
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Rl is selected from Cl_loal kyl, CZ_| oal kenyl,

C2 | oal kynyl, R5R6N-Cl1_6al kyl, RS5O Cl1_6 aIkyI,
WOB04/D)Hess W - Cl_6al kyl, R5R6NS( =0) 2- Cl . 6al kyl , PCT/GB2004/002427

RSCS(=C»2N(-R6)-C1_6aIkyI,

RSR6NC( =0 N( - R7) - CI _6al kyl ,

RSR6NS(=0) 2N( R7) - Cl . 6al kyl -9CG6_10aryl - C1_6al kyl ,

C6_10aryl- C(=0-C1 6a|ky| C3_10cycl oal kyl - C1 6a|ky|,

Cs. @%ﬁj@gﬁ&g@t@ 'cﬁacyaleal @;scl@mﬁas@u @%ﬁé&!ﬂocﬁlﬂ 25

t’erocyc
Cs. 6merm®'wj5df(iie@b-bysb®m deﬁmn@ ptiopglty subﬂggj@d@y Rifie o1Rpore groups

seleggég%(@%o%&(}ﬁﬁ%%( é%?a 21[}%%{[.‘ 0 &b@%@%&%ﬂn%&%ﬁﬂ hydroxy, and -

NR®S: 10cycl oal kyl, C4 $cyc|oalkeny| C3 6heterocyc|y|

?:Ed &qewrela%‘éehgn %ﬁél(r:%érwp Stlég Oi Séflloﬁ%b :2:2 10 kenyl Cz malkynyl C3

gcyc@;ﬂé}@@%byﬂal@mdﬁ)&lkyl @gcﬂl&laﬂkérwﬁcr@kﬁﬂcﬁﬁbkwcycloalkyl -Ci.
ocycloalkyl al k tgcycloalkenyl 6ﬁk§
6alk$bC@yghq@l@<gde§(a r,_(@:ﬁhegegp%y] 6-10aryl and Cs 6heterocy_loa wherein

B ] e D
Cs- SEﬁWa(IBﬁ@E@{ @0@42(73 shetg’o@&IQaB@(i- 1-sallod - Caxgy slpaliguy s ;heteroaryl

Ce-le%ylé)ﬁ % Cl} gea |o<l:< cﬁall%é1 s6§1_ %ljéégl dxk(%eI@/la b?tﬁgr%xlaﬁg @%ﬁﬁlgéﬁ%yydne QF more

gro@iistie¢tad frydeaﬂﬁ)ky Hhatogen, kyamn sitior mathoey, gtloupsnetbyl ebyled
fron1caF@§ﬁ hal ogen, cyano, nitro, nethoxy, et hoxy,
hydpeayrand, hydroxy, and - NR5R6; 5 RR is selected

f r Qe die RQW%d‘I@%?d 1§§épﬁﬂde@ﬁ?l Cdledt@Btrdny HH, C2zdlioa) Reakknyl, Co.
C2- loal k - 80¥cloalk

Il Dy el B e o e Pt Sioder Genr ) Koar i form

cl oal kyl - 6al kyl, C4-8cycl oal kenyl,
ﬂ%%ﬁgﬁﬁﬁﬁég&%heteroaryl C6- 1oaryl and e
C3-Khetl & ayiofieehdaptly selbeedirom —5ar@HcminedR kapd ~O-R®, wherein R

o G e MR PR b o

thatGgcite bxetheaybodil Kyit-ReForks! amolruom adingc Ivdmbdie Ry knd R are not —H

L e T Y by e LS SPARAGIMAL v

defﬁa{ng"ﬁfﬁﬁopt%@mp@b‘éﬁh@a bedné 6@%&%&&@% )ieled’tad foararboyd rmal,ogen
nitro, nethoxy ethoxy, nethy , ethyl, ydr oxy,

cyanQyRERE mepray efthoss hy degxya fTbI %‘ﬁeWeBé?rd%‘iﬁ}F Ogetﬂer with the
n1tr§§e%n%§h§%té‘ rtﬂ%kfo'idod{n\%:& ngt‘it)ﬁ ¥fa 5 G-k kBavl rmé:zwherem said r1ng is

ent Cl-6group that togha her with
opt@nﬂitmbstduwd bg e R5noR@ranpd Ré?lefrt@d @ cabopphelagan.elang, nitro,

and and 4 are.i endently selected fromH,
mm%@ﬂge YAt Oxﬁﬁﬁérﬂ%ﬁgrein R8 is independently
sel ’H(étlﬁdenfub@ msﬁén(ﬁ)ﬁﬂﬂﬁsdes st&ReiSahérerenhnti GRS alﬁdsgcrﬂpmersarmtemates
a. dival ent  Cl-6g at together wth an
or RS HETER P HPIREY O%qtbﬁ] § RIFCUBTOrSAN BIETMGRY B SEsspighly salts of
con@fbuﬁ&seof'fgﬁnﬁlﬂ sefvatel 8r ﬁt@mi‘/atfed & msdf donsPinds 6f Hahdla I,

1- 6al kyl, C2 6alkenfyﬂi - 6al kynyl, or dival ent
phagnagytieah pomposAipng end rlﬁglaR@“S| conigineherny Petbadrqlivsing dhpm to
treake&sge&gs 8{d J&ﬁﬁogg ﬂﬂl@f‘al&%l (ﬁ% @&nlglﬁé’cmncv@iﬁp&ﬁé’p th&ﬁﬂ)éﬁ%‘d’lly-actwe

oxy, oxy, droxy, carboxy and
compNIRSRGQr substﬂ&ea ipebckebes arglenﬂqenedmt@srusgqh@ prepare them, uses of them as

medicaments, uses of them in the manufacture of medicaments and uses of them for

diagnostic and analytic purposes.
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ni trogen connected thereto forma portion of a 5- or
6- menbered ring, wherein said ring is optionally
W@ iwgtiogest ed by one or nore groupd sel ected frBom/GB2004/002427
car boxy, hal ogen, cyano, nitro, nethoxy, ethoxy,
hydr oxy, carboxy and -NRSR6. 25 The invention al so
enconpasses stereoi soners,-#®nantioners, diastereoners,
racemates or mxtures thereof, in-vivo-hydrolysable
Desa BN LBl Enfliaigeeut i cal | y-acceptabl e salts of
npounds of ftormufa I, solvated or unsol vated forns
of Ircowpepay shegifvénsiomprayides a cpmpeundeé flermadg I, a pharmaceutically
|on c m et hods
acceB%g% Slﬁg efeﬁg da%g%rgog eg%teg%hlgg‘grsségma% cond;Ie {ﬂ?ons ei t her
al one or in combination nth other
therapeutical | y-actgye 30 cogpoynds or substances,
processes and |nterrrecNat i }__ repare them uses
of themas nedi camant,Q ug af in the
manuf act ure of nedi canents and u‘g s of themfor
di agnostic and anal yti c purposes. RV\D 2004/ 108688
PCT/ GB2004/ 002427 -10- DescIrl ption of Preferred
Enbodi ments In one aspect, t=he invention provides a
whef@smpound of formula I, a pharmaceutically acceptable
salt thereof, diastereoners, enantioners, or mxtures

t h@riesﬁleczedfsormﬁﬂaanﬂ}sw NRNR 51 wherein Zis
e?st ﬁ%ge {eﬁ ?@%1 10?EyISCF 105%(61{}’% @helha*ﬁ%ln?ﬂ RfSRQNUCl 6alkyl R O- C1 6
alkyﬂaaf%eb*@m D@Jsalmsldxéms&omo&yalkyl RCS(=0)NCR)-Cralkyl,

Rﬁi&p?@;“%@m%? Lo IR CORe P B i, Comyt-

Q)JJ\J()cyRYo)a}I@LC@adllk}y Ca- gcycloalkenyl -Cr.salkyl, Cs.¢heterocyclyl-Ci.

6alk@g (F\Z)‘E gllg‘(,échyc@g 57) t&(l @ﬁ?}’b:,}lp 10&“3 I Cl&sl?;]\gyi{i‘% ﬁyﬁ:("o)N(

.

RG) ?gl *Récs JN@w)kRSR%@(@)E‘(MPCB(wNS@hN(R) Cs.
6heteroc clyl-C( —O Cl. e6al
s o o s ool R oo i bty L.

Ghet%%%(%@ (C(gbg sz&.?é%1&?Mlkﬁ) Cs. 105?5%'\[\'@2 1@ yR@s j0aryl-Ciealkyl,

Co-1628y 1001 atlkyll Cs. m@@@l&m@iy@; scmo'ﬂh@w lesrly|

Cs. sg‘%eqosjg:ll)isql Q@le?oc%%ergc cpq Eglq ﬁ{ﬁ (ﬂ 1(§E7ld%carbylammo

Cs. iyl G@foafﬂyi-C@ @J(szxbcyclo%qzﬂ,@ak%k}o@lﬁﬁl Cﬂshs’afdcyﬂyl or

Cs. stgte]é)gc gllr(g(il | 51)/ éﬂeg %ﬁgegjglpréﬂ\ is op‘tlo%ﬁy su%s%{ tupe% by%]fle %‘Frjllm%}(e groups

seleERd PORL QHRKY Cﬁa\l&g‘eﬁ( q@)lo Glir§ 3k, ethoxy, methyl, ethyl, hydroxy, and -

g%_thydr ocar bylam no

NR’R’;
R? is selected from the group consisting of C.jpalkyl, Ca.10alkenyl, Ca.j0alkynyl, Cs.

scycloalkyl, Cs_gcycloalkyl-Cysalkyl, Ca.scycloalkenyl-Cyealkyl, Cs.¢heterocycloalkyl-Ci.

calkyl, Cagcycloalkenyl, RR®N-, Cs.sheteroaryl, Cs.joaryl and Cs.¢heterocycloalkyl, wherein

said Cy_jpalkyl, Ca.j0alkenyl, Ca-joalkynyl, Cs.gcycloalkyl, Cs.scycloalkyl-Ci.salkyl,

Cy.scycloalkenyl-Crsalkyl, Cs.gheterocycloalkyl-Ciealkyl, Ca.gcycloalkenyl, Cssheteroaryl,

Ce.10aryl or Cs.¢heterocycloalkyl used in defining R%is optionally substituted by one or more

groups selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl,

hydroxy, and -NR’R%;
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C6_loaryl, C6_loaryl-C(=0-, C3_locycloalkyl,
C4- 8cycl oal kenyl , C3_6heterocyclyl or

w@odhesees ocycl yl - C(=0)- used in defining R iBCT/GB2004/002427
optionally substituted by one or nore groups 20
sel ected from carboxy, hal ogen, cyano, nitro, nethoxy,
et hoxy, nethyl, ethyl, hydridxy, and - NRS5R6; R2 is
selected fromthe group consisting of Cl_I|oalkyl,

b | L C
BTN gy St S e,

6a11<:ml @héa drvateyt:ﬂi egtduplthatiogethgnivith lanotimr-ddvalent Bal K émﬂ form a
ori RE iho @ S5heteroaryl, C6 10aryl and
portigg o ﬁép%rggycloalkyl wherei n 25 said Cl _l0al kyl,

C2R1 awd KEary Iindepﬁld&xﬁityl deleateld froG3-18.c i, (aainkle, and ~O-R®, wherein R®

oSS S 6 B TEIS BRT  GhyB Lar

that g%eﬁx@ﬁklﬁl’i Sfider divalet ORI 2 @brtion o6H ﬁhg,r WﬁM@in(R’?l anyIR* are not —H

used in defining R2 is optionall ityted.b
at thg sampfise, a@do‘dys%e?%@ll%t SO Gr kb zy,aﬁ(mﬁo é%"a)(f‘d"g‘% ?méﬁmup n

bpYdelecttM dFoYarbd§dhal

deﬁ&kézgﬂ? TG 51S Ky SR o e o gg/ 2427, -11 %‘292. o

cyarRSmtxﬂﬁmamdxﬁEtham hydmipeqadmy layd §%R é?ct e ’fand R’ tegether with the

6al kyl Iken

nltrctgfn 8%1}118% d{lﬁgetto ? N B rt}onwI B P2 gh é be CF% ijrl wgér %{ s%ﬂitrmg is

opt1@iaél§3§ulﬁsgtuﬂ&cﬂoy cmalrdr nmt‘cdg]toupd sellevtpd famli cdRBogm Ualﬁgenapyano nitro,
in ep nde sel ecte OH, am no, R8 and

meth%yR@ E)“lég 0’9' gnd mpendent ly selected from
CLp@aickitly, thelcRipdefaydf thépreSemt tyeition aahose efifvahenl, wherein

Cl-6group  that together with another divalent R8
foi8Oxsportion of a ring, wherein R3 and R4 are not

-H | .
R6Zi‘ﬁt éggeld?fmcgéaflﬁd @Q?lkm rel 691k§®10R5<RfN6@1 4Kbk|yl R 0-C

di'val ent” Cl-

4a1kylleRf'®ﬁaﬁ>gNR8 }@1 ekl @hmﬂl'ﬁlsﬂbﬁt pheayle@(ﬂ %m@lkbf Cmﬁyéloalkyl-

B SRR RSl St B0l Rl GO

Ci 4a1ntszll RﬂRéu\Dgle%O}e RSRE’NS(—ODne Aoyl Cogenyl-Cordectaocychelket 64
orma ortlon (0] ei

o T BB B S R o b P

6a1k91'i§Q l@gawhﬁ%@ﬂyﬁcp@k@a ﬁoﬁ&?SIY-C(Ja@} gg@ﬂkyl C(Séaﬁtgclol]kyr-ﬁl salkyl,

car poxy a

o e Y 2 P o Pt Ce
1oarzléﬁ% E'lgﬁ %1(1@:))) %rlg@érkﬁﬂﬁcyl % lOglkel%l'lS@3 ghet@?bc?@lyl &' C3

shetRSRGMNY ISI=0ad kopdl in M@r@]}l iq gp’q:@jally substltuted by one or more groups

R G- o RSB el o -

NR®; 6¢cycl oal kenyl - C1- 4al kyl ,

C3 @hﬁe : rc?e%é‘scp%l _e%lr%g)g_oir(l Qg@&%&(}?r &(le%%_ %f,cyzloalkyl Cs.

6cy(§§alf(?ﬂﬁtf1){;hl 180 E@c?clogﬁerg-@{ GAlRal Gyghete@f&yclﬁamL@@hlk@nm
het erocycly 6het er ocycl yl - C(=0) - ; ere
scyeaaligengh, .(Ealpqgg;paryl@@ R®N-, phenyl and Cs- 6heterocy oalKyl, wherein sald Ci.

salkyl, Cagalkenyl, Csscycloalkyl, Cs.scycloalkyl-Ciqalkyl, Cs.gcycloalkenyl-Cysalkyl,

Cs.¢heterocycloalkyl-Ci.4alkyl, Cs.ecycloalkenyl, Cs.sheteroaryl, phenyl or Cs.
heterocycloalkyl used in defining R? is optionally substituted by one or more groups selected

from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and -NR°R®;
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20 6al kenyl, C2-6al kynyl, phenyl - Cl-4al kyl

phenyl - C(=0) - C1- 4al kyl , C3-1ocycl oal kyl - Cl - 4al kyl ,
w@eodayssBoal kenyl - C - 4al kyl , PCT/GB2004/002427

C3- 6het erocycl yl - Cl1- 4al kyl

C3. 6heterocycl yl -C(=0) - C1-4al kyl, C6- ioaryl,

C6- loaryl - (=0 -, C3.10cyecliaal kyl, CA.6cycl oal kenyl,

C3- 6heterocyclyl or C3- 6heterocyclyl-C(=0- used in

deﬁ* Hae A?%ﬂdépeﬂeédtg@eie&txd SUBSIOH W, Y (8IRE A6 CTRAIROXy, or

groups selected from carbox hal ogen, cyano, nitro,
R® amiR hioggtheratitothy pitivgerhganneased §apretchipen @ pgrtionpd a 5- os6-membered

ring, d@egeéll’l %}R% r1h%§50%a$€atél§$}ﬂ?§t@g%c%%§ 2 ?%EP Eeylfé’?&ﬁc%@{l 'hS)@roQ;r, carboxy,

meth§Tyel @lkard- Cl- 4al kyl , C4- 6cyc| oal kenyl - CI 4al kyI

gRg A %§¥ g Se%%ﬁé'ﬁ_qectﬁﬁ gﬁ 'Ha? 6al€ycl and %gﬁa l?erl]q
aﬁﬁ@iﬁé&?}l gl ckibounts ©F e présantdn¥ehtion falthaysk of formula I,

C2- 6aléenyl C3-6c¢cycl oal kyl , C3-6c¢cycl oal kyl -d - 4al kyl ,
CAZgetE! oal kenyl - Cl- 4al kyl, 30

@RGE%EEEQQ Yx%{noc@]' Eﬁékr e, m‘h@écgv RIRGCH %Iﬁy‘lqaﬁldieswdlkyl

eteroary het er ocy cl | kyl used

R°CEOINER R CngliRe phsnsdﬁm@ih}dl, phons LBGON Gty b s elogiy-Craalkyl

CraiyRlofieh ﬂel’(ﬂﬁo@gl' gcl %rocg'crzlg{gbc %ﬁl&@@ﬁ%}@l‘o{?%ﬂc@bgmg salkyl,

pherryhl@,l%ycldwyzm%he‘t%@&&fl BGT CEBRO0YONRELT0)-: Whersid said &1-calkyl,

Coalkerghi pNEneblh, b S Coy o CRHR - By Bisay- G-

pher;yme:éa@; Conmg mrsemdaﬂ@um QAIRYIOCH. mmﬂkmn-a aiiky0f Ca 5-

ered ri wherei n sa
sheteypeyelyltCuuallylp§s- @etijswﬂyggi @féld:a?(y[a HF%V %ﬁg‘/ ‘%?Q?thé?@y,
6hetc¥f8{ﬂ§l oRBY Hek c&lclyﬁ@@t@ Feedan @ieﬂﬁﬁn@Rﬁs'dﬁﬂ@nﬁh@l@@ﬁlﬁHﬁhﬁed by one
rom | kyl and C2. 6al kenyl .
or Moz $roupH satempd fnomecachwmdwﬂﬂg@nmyatlm @it EEIeRY erﬁhﬁé‘ﬁt linefhyl ethyl,

f formula I, Zis 0=, RlL is selected from
hydréiyé‘gpoﬁﬁ 2. 6al kenyl . RSR6N- C1. 4al kyl , )
R5@? @se;bateuy&om thR@ﬁ(up@))lhd(lstiﬁ}go@ﬂa ébék}ﬂﬂg,gcycloalkyl R°R®N-,

Cs. 6&?%&19(5&3?}%91 élﬁgi}e hen ?all%gl-ll’:?L;al%ylA'%g e e’rocycloalkyl Cs.sheteroaryl,

and vabrem 4RIyl 6alﬁ§ﬁL€§1kdyyloalkyl Cs.scycloalkyl-Cyqalkyl,
het er ocycl yl -

Cs-clegeropecl eallgdFapafk ylcgg@yte@flyqigqlw} Cs. ﬁﬁ@wl and phenyl used in
deﬁ@g %gsfééﬁﬁhﬁ}cﬁj subﬁ%ut@@ §§r Qﬁ@ SR ler e selected from §?rboxy, halogen,

rocy wherein said Cl. 6al k
cya1®2 nba, kethpky, emmmmym@thjdyhydr%oréﬁnum kyl ,

ph );1821% dln%l Qlﬁ/ Lel%ﬁ CyCI 0<’];1¢1k6a‘f(¥1 and C2 5ﬁlkenyl and
C4 Bécayid

afekiﬁdprncEﬂlt_yﬂfﬁléWéd, fr@@8 —OH, amino, C, 6alkyl and Ci-¢alkoxy; or
Eég% lg%% F]g%lm‘é( &eé)cofeﬂecﬁ:g ﬁchto f%rﬁ‘b%wrtlon of a 5- or 6-membered
g%s@éiﬁ GAi@ @ik ¥ opticalsubdirited BEY gtonb selected from hydroxy, methoxy,
C3. 6heterocyclyl -C(=0O) - used in defining RL is
eﬂK@ﬁﬂm@ﬁﬁhﬁﬁfﬁuﬁstltuted by one or nore groups sel ected
iy, é}%ﬁii‘) GYFMD pridcht RverdiRh AR MoseRIf fehidla 1,
%&QQﬁM1% ﬂ% Qn and])N§SR6veR2 Is selected
whdvmnwthe gr oup conS|st|ng of C1. 6al kyl,
C3ﬁ§%%ﬁLoalkyl, RSR6N-

R! is selected from cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyl,
cyclopropylmethyl, ethyl, propyl, adamantyl, adamantylmethyl, allyl, isopentyl, benzyl,
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C3. 6cycl oal kyl - C1_4al kyl
C3_6het erocycl oal kyl -Cl . 4a| kyl, C3_6heterocycl oal kyl
w@003herses oaryl, 20 and phenyl wherein sai d GiCBaBRook/002427
C3_6cyc|oa|ky|, C3_6cycl oal kyl - Cl . 4al kyl
C3_6heterocycl oal kyl - C1_4al kyl , C3_6het erocycl oal kyl
C3. 5heteroaryl, and phenyl-i3sed in defining R2 is
HE)pti onal Iy substituted by one or nore groups sel ected
oXY,
B e e e g
cyclvheetﬂamue dunqthsé@nr@@@tbﬂ $-pyyidyimethy, 2guridyimegyd 1-pyrrolylethyl, 1-

oor B OGO B B GRASS oy,

metlﬁi&quﬁ‘oRéylt‘rmggl h’.eplpmdyhnettlr[sé N+metbsde2hplpcmdyénctéyil Bwemetlmethyl

iR 0 BBy o Rar Py ST AGh Ea By 4R B Bmett-2

furygﬁale@l?I) e%ba‘ ammrbm{ B¥iidolsa tpNathyl, aﬁidlﬁ)QQYmeﬂrfgltm;ﬁol)a)jd
st partjcul arl t he co ds .of the present
LR AOT, HoGH: BB bR 12 D cipiakar h o exgethy

- i cy¢l t
n-pet l 1§> éﬁt#@%n@%r{)ﬁl&ﬂ% lé@ Wétﬁ@ Ih)b'lperldyl dimethylamino, phenyl

yrldxlcﬂemyrydpyhmylhwrah ranyb%/%@yrphob@dnm%methoxy 2-propyl; and

SR BB 085y OB s

ethotxg»t drzﬂ"l)add 8P yogathet with thelnitragen palmcdiled thereto ﬁomreet gryup selected from

1sox@¥a]lg,$ wﬂe{ K\gqm)? z%g%%ﬁéﬂg y4| hy Jr? ¥ éﬂdjl_n-Z—yl

nq@i,? ﬁht poethyl, 4,4-difl uorocycl ohexyl nmet hyI

cy yl met hyI 2-pyrrolidyl mehtyl, N

rreﬁhyill l:ﬁ:—tmylensmbd thﬁt wherhgampoRngs qf 1@1‘9$¢Fémh911t10n contain one or
more EHIE%I tc%/rg?% %Bﬁer I o%ggﬁ?f;t[]ér/rléltv%l% ma%fnéle[m{ IQXLJI be i?olated as,
enartiordBeic Y Hralstbl‘ebﬂ‘ﬂeﬂﬁfdiﬂne -o?ayh )aafe&nfmhi,xture. The present invention

R TS L LYt e o
m?o{u%i' satdaybiahi Q“EQ l)])z'tkc)ﬂly Rivk $orsRl oF eleadniponnd &£ the! Inyl:n’uon may be
butyl, 2-nethyl but yI, cyclohexyl
prepayesl, mﬁ@xgm}pig{bwanral q]pr(p@fﬁpgrpp i¢ g&@ﬁ@ﬁpg pf a racemate, by synthesis from
optlgélhh{ee{ Eg{ QL gﬂat%ljals]olr gy fa%ﬁ‘nﬁﬁ%ﬁ Q}yrlthes{\sl‘ HRsdIEnl tHY procedures

pheny t et rahydr of uranyl ,
desctr&iedﬂh:yﬁlftepyranyl N- nor phol i nyI and

s e| ﬁg%xq 1? %p%{aﬁ%gll tﬁ‘aﬁ FI%%}IP corﬁ)s(gl? O§( of tﬂ%@{eﬁ&q %Rl%\[;'%)%%éy exist

as gebhieniyal 1gfme?]§ f@rustaliﬁﬁletﬁmﬁtmmmm folf allklm&sn The pigeamt invention
c t t
1nclp§qr;)%g§ 8§qlmtﬁ§ari ?%Q?ner g %WH%;]&{I Big geglggl tfg} lg’[llpgper be understood

that‘%h@%@fe%( WivBntiTRtdAYdrnpas &% Ba@inhdds B tRe ¥bmpouNd5ef A8 Grinjel I.
be understood that when conpounds of  the
pr dswilt alsmbevnderstpod dhat s¢rpinernpaunds of the, presedh invgption may exist in
solvage t, gorr %Xar%é;lg (3'5'@8’ URAR QS uhddvakddBRhd, A il risf b8 lindeifstood that
an elrs a as enantioneric or diastereoneric
the prasers inventi@sereompassesial suvixsolvated fotras pftbs eompaundseefithefprmula L

Within the scope of the invention are also salts of the compounds of the formula I.

Generally, pharmaceutically acceptable salts of compounds of the present invention may be
obtained using standard procedures well known in the art, for example by reacting a
sufficiently basic compound, for example an alkyl amine with a suitable acid, for example,

HCl or acetic acid, to afford a physiologically acceptable anion. It may also be possible to
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i ncl udes any possi bl e enantioners, diastereoiners,

racemates or mxtures thereof, of a conpound of
wo-embsasd . The optically active forns of the POHEBV/002427

of the invention may be prepared, for exanple, by

chiral chromat ographic separation of a racemate, by

synthesis from 20 optical [yldaective starting materials

or by asymmetric synthesis based on the procedures

mak€§ 5%ésﬁ&?éliégﬁkﬁ%%ﬁf (sud as"é’béhhma}t;&st% P Bilsh Péred allkABhe earth

cert al ound resen |nvent|on may exi st
metaagsugle @mecalmmal) sal@mmagng 8 mmmdpf thepregart ipvangephavings

sulta% ac1 rot esd%il%gg% B %r&fd%rt] a th 1 S()n@@éfulvalen’c of an alkali
P &0 Wil

I SOMer o
meta‘l of ﬁlhﬂfnelbﬁrthj naes] Aydrogid2 br etlhradldet (beclmselﬁﬂhomdﬁ/@nmtmmde) ora

i SRRSO e Bt 5 SRR MRLR Bl 05 BRAHL Poowes
byc@ﬁvehﬁ@hapﬁ sfRdatioh ReRilghedn May exist in  sol vat ed for
exanpl e ydrated as wel | as unsol vat ed forms. Wi | |

f uin prereopiodinanb tae ensepoupd pf formwa § abavepay ‘fﬁfé)ﬁtf?r&ﬁt a
phaﬁgeaﬁnﬁgﬁ&% m}ﬁ!ﬂﬂle SHER ssRhhebs! Mlaﬁfy, hi6ci@ QTGS AR such as a

thin the scope of 'the invention
hydmrcldordles hy@abnomldﬁf phmhmrap@t@utﬁdfsln@fat@, meelqais, fagirage, citratg o

met%gn%gﬁl de o?ﬁ%ﬂ%%gﬁé Iy acceptable salts of

% hventi on may be obtained
us |W\eghes/b anda%dlqlhmhdcmqs)umdﬁ df tkmimwntion hama@aiw'tty af or

ot ek a el AP P e R SR g
inveBNIPhiS or ahfaboréts BEEBI1 gecastod. Mde p:firh@tlilﬁlrlﬁ the compounds of the
physi ol ogi cal |y acceptable apjon. It nma

| s
invesEems ikt sedectirs aBHY toeEonEt eB3 serEpt: %ﬂz%@?fe us il jpberepy.

esp&w‘fl rf&%%f?éi‘"?)@'v%lﬁlpgﬁil don®BbR subiP scdhr@fic ﬁeﬁﬂlﬂémopathlc pain, acute
ssium or um) or an alkaline earth neta

pamg szmcbr i, aamecla@sedﬂr}' rheuinatag anthritiss mrﬁjalae -désepreliprin @F Tglist
hm@ﬂ gﬁ\%&;er not\/b%qgﬂe&qftgé‘¥§ 44 1?st1ve°’. UAH e oH ll?céoql?fﬁwuﬂﬁsoéf‘%ﬁb present

I C acl or a one
invengjon @lueetul afotlan dﬂbdea Istates rewhich dysfarlldhah iof EBé aieqehtorsais aresent or

) droxi de or al koxi de u et hgoxi
R N
muliple GBIRIos 1 EPRKinEBAN diBdabE Hulnfing@on’8 dhuzed) Al ieithetny disease, anxiety

foll owed by conventional purificat techni ques. In
dlSO@i‘i}%S enrsntessinel disorders enfraiay agtular 2’1‘%‘?{42’ above may be

'b’o%{ﬂoﬁg?]st & tl?e 1n9$}ﬁfo%FeedéEfu? N 1%%%@&1@@@ e§RkiallP for

sol vat'e thereof, particularly, an acid addition salt
autcsmomnaélseasesa y@hhoa@ larthritisi &or skipciraftss oigp Banspligissmd signilar surgical

nee tat dge lé 13 %’arlgl?sl a?l@} fo?[lger e@%ﬁh-ttﬁh&&raa @nts 48U anti viral
éﬁp uenesulphona e.

ionat’e -or have now
%mﬁ@und t hat the conpounds of the invention have

aCt v toﬁlpés e? %gﬁ%@%&%@%ﬁi? clgaeggeiaé%‘cl Swhél ere tdgl%ﬁneratlon or
dy sﬁﬂ%tﬁ&f?oanndbmbﬂf RECeAGO M Eseh or b A if Iﬂ‘iat pfira@iBm1 This may

receptors. More particular] e conpo f the
invelye g sl lé%ﬁPIB?lF lakglled F?rélex%\%fitp%mly%g%\&%hg g’tve‘&font‘ﬁe

diadMstlc ORI LS RMIiRY HpHSBbM subh ad PRitBMemission tomography (PET).
Compounds of the invention are useful for the treatment of diarrhoea, depression,

anxiety and stress-related disorders such as post-traumatic stress disorders, panic disorder,

generalized anxiety disorder, social phobia, and obsessive compulsive disorder, urinary

incontinence, premature ejaculation, various mental illnesses, cough, lung oedema, various
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15 especially for relief of various pain conditions
such as chronic pain, neuropathic pain, acute pain,
W@ 208a086g%I N, pai n caused by rheunatoi d art hriPCBEGB2004/002427
m graine, visceral pain etc. This list should however
not be interpreted as exhaustive. Additionally,
conmpounds of the present 4dlIfvention are useful in
ot her disease states in which dysfunction of CB 1

gastrro'%ﬁt%pchﬁf &isdr?erp &5 @DistiBhtionl, FRLIiGRI B trotdsting dBFdRrs subleas
onpounds o he i nvention may be used tg treat

Irrlta(bml&wa Smdrnmle tanti)F@n%l@naal Mp@map%%rkmﬁ@bﬁd@eaav aidheter motor
unt | i M farcti

s B0 B B ol AR5y 080 R i

splnﬂaﬁjdt}@naﬁﬁ.lg aldlcdos,ondedmg t}@arepmmdsf abgohpheicotine moloexhand other

drug%{lﬂelﬁﬁ al%ﬁ%?f éj1§a§$ I g@gg W ig r;’lgliyf)ﬁ temaﬂo¥ an glle li’lplpertens]on,
gr abhpourk 9the ivanss avusefalng af malgarc @ngbr:wde duriag deneral

for collagen di seases, various, al.l ergies, %P as
anacagesia enshrpemilozemaesthests carst Compbingfionsss ag ‘f’gh different properties
are of %Qémg Scibvel NaidndY PEAFRR REGIUS ﬁ‘faliﬂtalh heCinS &AFSic state (e.g.

tes where degeneration or dysfunction of
amnesm raatigﬂm thusde eqmmtlgn prgl sedatipantingdpdedip Fhip eamakingtionappyiphaled
Thls | ically

anaqp%ﬁ@fsr %’d’ QU R tigs, 'lti%g&}élgs&dgﬁ?}lga&gs?gntd r@@%\?ent ion in

di ageosithis tHeacdpri of tiesinaendion mgc ngp prpy pEthe icompounds hcogrding to

e BB B RS Py S SHTRGHREE 8ot

condllidds’diRBsed BRELSSI ON, anX|ety and stress-rel ated
di sorders such_as_ post - traunq ress dis

ders .
e BrFEPRERT the JRREHAR b 2EFIPEh TEHTR R g syflering
fronP Q@g f3he MHitBRSESQIsYR 58V Wh%fe\é? afll b€ bmotktiof @leympound

ntinence, premature e) acul I on, varl ous ment al

accqrdllng esthe Sormubdgibove, wm@irméu@mﬁl to g RRiie & Wed b engh ftsaiEmat.
PC&h%ﬁl?eOlA'{fng%A'gzowq:eu 2 ?I%E Qrdeiifmid D8t %tga'rﬁ%eqﬁéﬁly acceptable

gastroi ntesti nal
salt O sodvatethsrest) ahhasinbdforei deﬁhd:cbfoBowsh tl@yaﬂr onme and

Functlo al spepsi a, Parkj.nson S

motlp f fu eggs'ngcé @g P{efém Ve éorb?rgvfgles 05 ur St agct%r g&ﬁ&%f formulal,
or apREHRARABEIJc a1 kdON SO/ at¥ tmawmmiemmﬁemre tlefmed in the

Spinal injury and drug, addiction, including the
manufasiitreraha medicamens FR?Iuse By ®&ePhe, opioid and ot her 5

dr yg 4RRRR xAFdhd ﬂEse‘E{t iﬁfzi@i%ﬁt'?onofhetté}ﬁl 'SHRA ARb likcludes

nervous system for ex hypertensi on. " _Conpounds of
"praphglakisV eress dreraate sp@eﬁmnnd@stlcm taithglcorisary. Atetm{ tprapegic” and
. AU er t t a thesintext of

e e e L S A

the pfe@erﬁfrtvemldmst‘eﬂhdr(enmimaesee t@advaihmtec an efffectiivé emomltméed@lapound

to maintain the anaesthetic state
of gL e R P T SN P R S St ie S o e PLefiepte. or
reciirfing BérRlitfAMIhRateFigition aRolefttmhReked Prophglacidihérapiss for prevention

hypnoti cs, anxiol ytics, neuronuscul ar bl ockers and
of recmrmgj@ndmog%a% qoml?flefiﬁ]éer%@’ofﬁé PP RECTGPent i on is the

us l%fco uﬂ?ig Eﬁf& CQERAHNGISI R G AN thRapyl, BspetiaNyrTor ehe
ove or t nufacture of a nedicanment for the |
theﬂapﬁaf vegiotis pefin egngitisins rsduding, but not limited to: acute pain, chronic pain,

neuropathic pain, back pain, cancer pain, and visceral pain.
In use for therapy in a warm-blooded animal such as a human, the compound of the

invention may be administered in the form of a conventional pharmaceutical composition by
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condi tions di scussed above. A further aspect of the
invention is a nethod for the treatnent of a subject
waedotaesessy 15 from any of the conditions di SCBEEEH#2004/002427
above, whereby an effective anmobunt of a conpound
according to the formula | above, is admnistered to a
patient in need of such tre@sent. Thus, the invention
provi des a conpound of formula I, or pharmaceutically

t
SRS el s

intraperitsnsallyi intrgheragallyp inskav ereosisty hepidisellyp intathes#tpound of

|y acceptable salt
mtra8?re‘%r8i"e\’?§1ildéﬂatrﬁ'earn g% Z%lmg)&{%ﬁer el‘mﬂ ?%Jr e defined in the
manircinbodingdht of the thvestinanthe froute ubaininistritémapay. be arallhe
context of the sent speci fication, the term
intravenQus ‘HWBC‘&H Fudes "prophyl axi s" unless there

ar €hé Q&‘égé will dleﬁ)glhcpﬁi the Bsuté 6f atdﬁﬁm@@ztﬁohaﬂhy sev‘EhB_y éfehadisease, age
"t herapeutic" and _"therapeuticall y

and weight efethe patieniand wghey factargneraatly cpns tlm %‘Fﬁ“ﬂmﬁ lpaysician,
wheft ﬁ%ﬁﬁ%l fthc%ﬁdl%[b%al% sfeftand QYS! gé {981 aftﬂfetrﬁ@slf approprlate fora
enconp es to a ster an effective anount of
partmolapmmdt of the present invention, to mtigate elther
re-exist | d| S§ |
2 B P AR PSR B RO 0O,
iner pegrhdtacically etch@ltabpn @sridre carﬂreeaﬂémt sobid andliquid.c Swlrd flogm
condi t on and, con d th for chr on| C
prepafaggqulgplg H%deﬁsof?ﬁ?iﬁ% gg’pe&sl eeqs‘é%’tgul A TERE A ar o
ﬁ&g@ﬁgs in therapy, especially for the 30 therapy of
various pain conditions i ncI udi ng, ﬁ}ut not lim é‘id t o:
ac Y wliggpmier eanrksing OpBIOKE Su ﬁé%ﬁew%h way,alsgact gs dyuents,
ﬂav?ﬁﬁe%]a eﬁ@%ﬁfbﬂ&@fsn}ubﬁ%tsv bipEldhe ARhR; bihderd) SLtabR disintegrating
y in a warm bl oodéd ani na % such as a hunman, the
agerggyip@nnattodk atlhecapmﬂalmgtmfﬁwaday be administered in the

B N

divitletdontpongd of tab inyentiant erthei saiveapiponegt blouatdﬁedbleacylve component
s R SRRtk SR B st roporions g
compR&tE@InNBE Mab¥ and diff desig&l. ebr ovent ri cul arl y and by
injection into the joints, In one er‘bodlrrent of th € re of f
i n\ROR PTEpArng HBPQSERR COBPOHHMRNM? L HEltBS Wty UHkass miyre of fatty

ade%%&trlélevﬁﬁQU%%uﬂEr ik B %E%E@ bh PR Yetive hﬁ%rg&&ﬂgﬁdl\ébelréed therein

on the route of adm nistration he severity of
by, fmexmﬂemm@d&e nzpiign heingganeos mprury it theipouaphings: gpayenient
act 0 k by the attending
SIZ"BW@P‘* Sa&ﬁ a[lo%(itx écgltr%fighglﬁ(ﬁ g the individual reginen
andsuitablagaries\aed magnetinm cadwnateppagiesiuaitseafat, tac, lactose, sugar,

AT S o N T T
melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the active
component (with or without other carriers) is surrounded by a carrier which is thus in
association with it. Similarly, cachets are included.

Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for

oral administration.
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inert, pharmaceutically acceptable carriers can be
either solid and liquid. Solid form preparations
wo paeksspowder s, tabl ets, dispersible granul eBCT/GB2004/002427
capsul es, cachets, and suppositories. A solid carrier
can be one or nore substances, which may al so act as
di luents, 15 flavoring agert/s; sol ubili zers,
| ubri cants, suspending agents, binders, or table
di I§’1I ﬁiqgfn‘?tzé sitfdd§ Hltcﬁxde b&luﬁ@}ﬁ ﬁisﬁéihsiéﬁs @fd emulsions. For
enc psul ati ng materi al powder s, t he carrier is a
exarrfpile efexiledivaterde dvases prapylenh glyhola solutiangofrifis agiive copporndp gay be
[
iouid by ia A ATE o SRRES Bt B Yy O mp b Ran alsg be
fonnﬁiafeedn mlnﬁloﬂ ine.qonus pehyethﬁlvhengytdi eolmgaessary bi ndi ng

p e tu!g g‘iﬂtéonﬁ ﬁ@fl o&:?l rerﬁﬁét%? gla tca!ugl?ﬁ? prg]?ag%d gy dlss%m%f &€ glctive
comﬁdﬂﬁﬂﬂﬁ ifa@dr Yin€ SAEIRS Ui thS18 SolofintspAlaviRing Iag@qtzwaoabﬁlma’ﬁ ad a
m xture of fagﬂﬁl%a0|d gl yceri de

s and coc
thickpning Beerst #sedesia AMEOUCTIFRAESIPRYICE BTAL HE® B3 b H%ﬁ%@apersmg the
ﬁnel& R @ dhcti Y conﬁpﬁﬁ‘lelﬁ)fﬁ%{eﬁto gothbr Wigh 9 visd$18 nddria®Buch as natural

m)geneous mxture in thén oure i nto conveni ent
syntlgitiz @dmspesis neetiy] a¢llmosodmnt@@boxaﬁ@t@bpqlbiqs9a ang gther

suspgl%déta%a%egts a6t h% ﬁ?lag{;&m%géﬁlfy&tﬁ@cfo%%@t e, magnesium

0S€, sugar pectin, dextrin, ‘
st E)epdmmrtgrcmghe:mnﬂdnof avetitiytratioe) the pb@"macwgalu;mnposmon will

s PSENTE G598, % R DA P a8 010

50%w0bLike @dmp@uﬂdnﬁltwmvénhsn falirggitenta@rbyofeiplitdemptbased on total
conponent with encapsul ating naterial as a carrier

comppsiidndi ng a capsul e in which the active 30 component
(WalHerg ﬁ%\f\ﬂcﬁlﬂpéﬁecﬁ@}é‘ﬁﬁo&@f& IR sractics oBthe ﬁo@é&&ﬁ@ﬂveﬁﬁorﬁnay be
c

carriler | is thus i n association with
dete@nined, dyIthe useaf leeven eriteria meludime dhe apghyveight anﬂé%@@lilsg of the

indiyi gll; e%t‘?’ent ang ln%%?)gelrﬂéﬁlt}ﬁfi‘ﬁle SnidRedt tASdiSkd thféﬁ $¥Hng treated or

ora mni strati on.
whlaa@:Aélﬂ@gs&sSnte@wy@aeeoaswﬁﬁ@zmls in 03 arf. qui d for m

co sitions include sol utions, S
e i s 36, i eatan b of ML PERARE L a1 as defined
abo W ORIk SRR uBcdeOss sSabdidantng of the active corrpounds may

be Iliquid preparatlons suitable fo arent eral
Iy WHIRIROP T1cs BB GSE Feal 485 GOmPRdgE formula I for the

manfu@ﬁrc{ﬁyé S £ilediBars @k Writ@thbApRatieys pol yet hyl ene gl ycol

ution. 5 Aqueous solutlons for oral adm nistration
carddeioprlpprosidedis the wsoif emneprennand sedopding wdippBRELor the

y ! k1 b not

man‘é‘n%gﬁlr ?tg 2 1}1%31 gam%xt %(%l‘f' Id at@ F)ﬁ ot \garrigﬁg éam E&g:‘é 2 In'rs it W) bt no

limidueoasitspmehsintymid, neuropeahlc psie, bk pois, crader p@yn, and visceral
di spersing the finely divided active conponent in

Paifat er together with a viscous material such as natural
A further aspect of the invention is a method for therapy of a subject suffering from

any of the conditions discussed above, whereby an effective amount of a compound according
to the formula I above, is administered to a patient in need of such therapy.

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

pharmaceutically acceptable carrier.
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synthetic guns, resins, nmethyl cellul ose, sodium
car boxynet hyl cellul ose, and other 10 suspendi ng
wa@g@atiesekhown to the pharnmaceutical formul ati OPCEHGB2004/002427
Dependi ng on the node of adm nistration, the
phar maceuti cal conposition will preferably include
from0.05%to 99%w (per cefit8-by wei ght), nore
preferably fromO0.10 to 50%w, of the conpound of the
zﬁﬁ&dlﬁgﬁ ik i is @%ﬁ&ﬂtaelﬁﬁﬁnéwut%l &tpobigion dompEask Hcompound
osition. 15 A therapeutically effectjve
of F(amulmrit orff mphatmaceph@élb’laé@P@bletsh]é theraod A asSORigEoR VR 2may
ng
phargsu 15 b0l i1 B G mctE Aol 4 Hrlg Ui
paFmrehet, ,thaérﬂ; frotidedor paedacsitidal porhpreitporsomptisiog achapound of

di,sease which is bein rea i.ng
Forngig 8ht BbermBeuse o APt el i
pharMhéditibal g@cﬁﬁaﬂﬂ@cdﬁﬂeﬁdﬁe iri aﬁy%lﬂtheQ:bndil&orﬁd‘tBsdussed @box&ny
compoun f formula | as defined ove. for . gl
Cof

LA Bietherraspest the PRERANE HyYeiiion Pﬁﬂ"’éﬁ‘f’s\ﬂr rpgihofd ?frPée%aBB%
cmnbﬂ%déﬁ%ﬁ@hg@ﬁghﬁmhﬂﬁlUse of any conpound of formula I

acture of a nedicanent for the therapy
of Inpatierembadidient, heainvgntion ovavirke aipocesrforRraPafgapmpound of
ound Formula | for the manufacture
ﬁwng? COHIHS%%é%ﬁlgg? ?he t herapy of various pain
conditions including, b@ not 25 limted to: acute
pai n, chronic pain,thurooa |cl@arn back pain,
cancer pain, and visceyal N. A _Rarther aspect of
the invention is a ngidod ! grapy of a subject
suffering from anyRof the conditjjons di scussed above,
whereby an effective anount of a"™onpound accordi ng
to the fornmula | above, is mnistered to a patient
in need of such therapy. 307Additionally, there is
provided a pharnaceutical conposition conprising a
onmpound of For or a pharmaceutically
reacg@g;g,ﬁqr@ggt@dggfq n‘ﬁ’e[?]eof in association with a
pharmaceutical ly acceptﬁble carrier WO 2004/ 108688
PCT/ GB2004/ 002427 -18 ParticulE , there is provided

a pharmaceuti cal conmpgsi %ﬁrng a conpound of
Formula I, or a pharnace ceptable salt
thereof, in association w har maceutical |y
acceptabl e carrier for therapy,Rnore particularly for
therapy of pain. Further, there is provided a
phar maceuti cal conposition Egnprising a conpound of 5
. ¥ R t e salt
it O B o e P eal |y
wmﬁﬂneptable carrier use in any of the conditions
usqu: ?ove Iand _her aspect, the present
ﬁfFSﬁeg GeBod EPE6d of preparing the
R1 is selected from Ci.joalkyl, Ca.joalkenyl, Co-joalkynyl, R SRON-C, galkyl, R’0-Ci

alkyl, R°*C(=0)N(-R®)-Cy.¢alkyl, R°R*NS(=0),-C1.salkyl, R3CS(=0),N(-R®)-C1.salkyl,
RRENC(=0)N(-R")-C;.¢alkyl, R°RNS(=0);N(R")-C;.calkyl, Cs-10aryl-Cy-alkyl, Cs-0aryl-
C(=0)-Cy.¢alkyl, Cs.10cycloalkyl-Ci.¢alkyl, Caygcycloalkenyl-Cygalkyl, Csgheterocyclyl-Ci-
salkyl, Csheterocyelyl-C(=0)-Cy.qalkyl, Ci.iohydrocarbylamino, R°R°N-, R°0-, R*C(=0)N(-
RS)-, RSRONS(=0),-, R°CS(=0);N(-R%)-, RER*NC(=O)N(-R")-, R°R°NS(=0),N(R)-, Cs.
j0aryl, Ce.10aryl-C(=0)-, Cs.igcycloalkyl, Cy.scycloalkenyl, Cs.sheterocyclyl and Cs.
6heterocycly1-C(=O)—; wherein said Cy.joalkyl, Cy.j0alkenyl, Ca.ioalkynyl, Cs 10aryl-Ci.alkyl,
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compounds of the present invention. In one enbodinment,
the invention provides a process for preparing a

w@ooopoossss of 10 forrmula 1, conprising of thePGL/6B2@h/ 002427
O ~RN>2 RBFUNR RIlI reacting a conmpound of
formula I, O XI WMR2Z N N115 R IIl wth a

conpound of R3NHOR8 to form%-he conpound of fornmula
II,_ wherein X is selected fromd, Br, | and OH 20
Cs-10 l-bg:(?ﬁgﬁéjlfl@qj lk%p@Lblﬁ}{%fl (géylz%méﬁngiy salkyl,
C: RN aymcﬁapm;qcyclms@é@ Copliyices ol depfarbylamino,

Ce-1 %&%I\%( 6?27 éy@% F(é )7 C,.gcycloalkenyl, Csgheterocyclyl or

Cs. 61R5diﬁd‘518(y1=OX=2(])1( Iaiéd- 16Ideﬁm|ng§ill is c(wloﬂzﬂbzrs_;abstmlteﬁby kiyd or more groups

0O -Cl 6al k: 10 | oal k
sl 50D B BAPEELETHI KPS mEoBn Gt BFOQYayh S P iy, and -
NRR&l kyl, C3. 6heterocyclyl - (=0 - CL. 6al kyl,
ClRéOhydrocarbylan1no RS5R6N- . RS

Nselectpd rorrqg@g(oug)cglpg(ls_tpg of CR@%M%%W 7_2 Sal@n_yl Cs.
8cyc@ﬁ%§' dcyc&ga@é‘&&rh all, C.,. 'c%a)ﬂkeny 9816 6%te1@):yoloalkyl Ci.

80 cl oal kenyl, C3 6heterocyc
salkpin@.. @cloalﬁehne'i R'BYc ICsthe@(ra:{g/L Cs. whlé’i mdﬁcsggptgrocycloalzyl wherein

| k
Sa‘dgwg‘é’k @ sk %F’a LG e P el Bl o7
Cygeytalle jld&[@llky[}@@et@deyﬁhjakwl -Crealkyl, Cygcycloalkenyl, Cs.sheteroaryl,
Cmg%; Ié)g 3- %?«%p {QPIEH gllr&ﬁﬁn% I?"CX 8I|)t‘i)o%|a }? Q&QSU&E&:d%@'O‘ﬁX ot more
groﬁ sE1RREEHAR ¥arbky, Balo@in, Glarfahikes] methoxy, ethoxy, methyl, ethyl, hydroxy

lohydr ocar byl am no, CB loaryl, C6-loaryl-C(=0)-,
and@min@gycl oal kyl , C4_8cycl oal kenyl, C3-6heterocyclyl or

wherein R®, R® and R’ are independently selected from —H, Ci_¢alkyl, Ca.salkenyl, C,-

salkynyl, and a divalent C;.¢group that together with another divalent R’ ,R°or R’ forms a
portion of a ring;

R? is selected from Ci.salkyl, Caalkenyl, Cogalkynyl, and a divalent Cy.¢group that
together with a divalent R® forms a portion of a ring; and

R? is selected from -H, Ci.salkyl, Ca.salkenyl, Casalkynyl, and a divalent Cj.sgroup
that together with a divalent R? forms a portion of a ring.

Particularly, the present invention provides a method of preparing a compound of
formula IT, wherein R is selected from cyclohexylmethyl, cyclopentylmethyl,
cyclobutylmethyl, cyclopropylmethyl, ethyl, propyl, adamantyl, adamantylmethyl, allyl,
isopentyl, benzyl, methoxyethyl, tetrahydropyranylmethyl, tetrahydrofuranylmethyl,
cyclohexyloxy, cyclohexylamino, dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, 1-
pyrrolylethyl, 1-morpholinoethyl, 4,4-difluorocyclohexylmethyl, cyclohexylmethyl, 2-
pyrrolidylmehtyl, N-methyl-2-pyrrolidylmethyl, 2-piperidylmethyl, N-methyl-2-
piperidylmethyl, 3-thienylmethyl, (2-nitrothiophene-5-yl)-methyl, (1-methyl-1 H-imidazole-2-
yDmethyl, (5-(acetoxymethyl)-2-furyl)methyl), (2,3-dihydro-1H-isoindole-1 -yl)methyl, and
5-(2-methylthiazolyl);



C3-6heterocyclyl -C(=0O - used in defining RL is
optionally substituted by one or nore groups 5
w@edoeaosses f r om car boxy, hal ogen, cyano, nitr o, PAEEGBR00Y/002427
et hoxy, nmethyl, ethyl, hydroxy, and - NR5R6; R2 is
sel ected fromthe group consisting of Cl-Ioalkyl,
C2-10al kenyl, C2-1oal kynyl-20G3- 8cycl oal kyl
C3- 8cycl oal kyl - C1- 6a|ky| CA- gcycl oal kenyl - C1_6al kyl
Cgﬁeﬁ%hggg&gﬁm% Geks 1 Q%é@{%z &ﬂyl%ﬂdh@ﬁ}lk@y&ydhexylmethyl

eter lodry
n-pefil, mperﬁylotrgihlbmelﬁwl 1 bvldéhemﬂwm I%mperld}nl, diggfieriamino, phenyl,

e 5 L T Y ot gty o

CSRBEleﬂegr@eyﬂbmklmﬂy-@lga&al kyl, C4-8cycl oal kenyl,

C3- 5het - [ : -6
oot ST AT M T

syntﬁkrtlc@ﬁtgs asWlepieRRd i StIRG1E d-F sty ¢l rob aoye mbabdgdlosey abkwye.
itro, methoxy, ethoxy, nethyl, ethyl, hydroxy and
an1no 15 wherein R5, R6 and R7 are |ndependently
Sche?n%l € m%hgﬁcqmlte h&ed@f‘tﬁ@éy‘ﬁﬁkms @coﬁiﬂbtlﬁﬂ@}ﬂcludﬁafxamples 1 and 2)
6al kynyl, and a dival ent Cl-6group that together with
another dlvalent R5, R6 oro R7 fornms a portion of a

Ho N MR8 i socpehisE e R Wyl , w08 bal kanyl b~ e
|k nyt—anmd—adival @nt <6 I’_O'U'D_t—h'at—_" oget h
d|%§$§$§ B8.forms .a portfon Festifto; and 20
R8 is selected Trom -H, Cl-6alkyl, h&Rgaa&M@nyl

C2- 6al kynyl, and a dival ent C1- Ggroup that t getme&
with a divalent R3 forms a portion of a ring. Eso,fj'meg EtOAG
Particularly, the present invention provides met hod
of preparing a conpound of "ﬁépﬁulﬁfll wherein Rl is
sel ected from yclohexylnethgﬂwmégézqgﬁg&Mhneth NH,
cyclobutylnﬁfhﬁﬁ@;;ﬁ&% prOﬁy+ﬁefhy+——etﬁyf——prqpyl
adamantyl , adena 2)akd, 25 i sopentyl, NH
benzyl , met hoxyet hyl R’ tetrahﬁ@ﬁ%ﬁ&ﬂ%ﬁyinethyl R
tetrahydrofuranyl thyl, cycl ohexyl oxy,

cycl ohexy"4#ifhbd, mmaihylan1noethyl, 4- pyri dyl net hyl ,

2- pyridyl met hy% , fﬁ@l&q ¥BHPRS: 1- nor phol i noet hyl ,
4,4-difluoro yclo ﬁgq Pz cycl ohexyl net hyl , 2-
pyrrolldyl 2 pyrrolidyl mehhyl ,

2- pi peri dyl )hyl N—nethyl 2- piperidyl net hyl,

3-thi enyl met hyla,  (2-nitrothiophene-5-yl)-methyl,

(1- net hyl - | R ke-2 30 yl)methyl,

(5- (acet oxymekhy ﬁ?ﬁryl)lnethyl),

(2, 3-di hydro-I Hi soi ndol e-1-yl ) net hyl , and
5-(2-inethy|thiazq£z£a mo.app*g;osess

PCT/ GB2004/ 002427 <€ R2 i's selected fromt-butyl,
n-butyl, 2-nethyl-2-butyl, cycl ohexyl,
cyclohexylnethykaWamﬁ@aﬂ$yﬁwdh$9%6ﬁ®VhﬁBCmmWL
trifluoronmethyl, 1, 1 -difluoroethyl, N piperidyl,

di met hyl am no, phenyl, pyridyl, tetrahydrofuranyl,
tetrahydr opyranyl, 2-nethoxy-2-propyl, and

N- nor phol i nyl ; and



R3 and R8 are independently Cl-6al kyl. 5 Conpounds of
the present invention may be prepared according to the
W@ theseBE routes as depicted in Schenmes 1-3 uRCTIGBRGVE/002427
or nore nethods di scl osed above. Schene 1. (A
synthetic route used for the synthesis of conpounds
i ncluding Exanples | and 22130 0 HO NO2 1) SCC 2,
CH2Cl 2, reflux RAN NO, RNH2Z R'RN N2 / Ral/ Ra/ F
Schefak Z%NWtRﬂ)c’mlﬁe §42ki Y6t e syRthbis &lcClipouNd inSludiv§ Bkampfes3.and 23)
base, e.g. Et3N, R+ heating, 50-140C 40 p3|
cb-l21 Pd sol vent, e.q. EtOéc 1) R2000l O base,

Ho N@z QMRMNN S0l vent ,, N2, di ch‘IN@zr oet hm
N ' >. splveniRE. pralethamé ')2 ACT 0 (g_{ R %
R1 soIFvent, e.g. HOAc or dﬁ°‘§§’ﬂ°t%tﬂ hane when

Rl is RCHO reducing agent e g.
solvent, e.g. THF, H20 NH acid, e. g HOAC )n %psig o4
R-R4 | N-RZ N ‘ solvent, z.g. EtOAc

1) R2COCI

base, e.g. Et;N, o
Q ~ NH
solvent, e.g. 1,2-dichlorcethane .~ 2
MeO N\ 2
R
N>_ 2) Acid, e.g. NH
P solvent, e.g. HOAc or R
R 1,2-dichloroethane
base, e.g. LiOH
solvent, e.g. EtOH
(0] (0]
R3NHOR® R N
HOJ\@N\}_RZ N S—r?
N coupling agent, e.g. HATU Ra,O N
R base, e.g. EtN(Pr-i), R

solvent, e.g. DMF

R3NH(R4),

coupling agent, e.g. HATU
base, e.g. EtN(Pr-i),
solvent, e.g. DMF

rRA
r}l‘t)l\@N»_R?- R?, R?, R3,R*and R are as defined in the specification.
R
N



Hn=0, 1and 22 RR, R, R3 and R4 are as defined
in the specification. Ris C, .salkyl. W 2004/108688
wOODAEBE0O4/ 002427 -21 Schene 2. (A syntheti cCP€DGB2004/002427
used for the synthesis of conmpounds including Exanples
3and 23) 00 O HO\ NOZ TMSCt Meo NO2 R NH2 MeO NQOZ
solvent, , e e. .g. Tol/netdanol F F solvent, e.g.
EtOH, NH base, e.g. Et3N, R heating, 50- 1400C 40 pSi
Sche'ﬁ'%’& ﬂ%gnt%@&cvr%ﬁ% usél f6r thﬁMesis 39 coRROEHAL irdIuamS Exarfipléh 4-22)
solvent, e.g. 1,2-dichl oroet hane MeO NH2 MO
N> Rz N 2knfcid, e.g. NH  sol vent , g. HOAc or R
NC @ gi chlorosthane ' N 9.2, p@ﬁza&\gl VRAt .~ eng. EtOH -
0. RBMHGREs BoH, HO upE-ng—agen HATU
R8 N se@ lﬁaz se, e.(g. ﬁtN(Pr-l)ZRRso engH e. g.

coupling agent, e.g. M\TU baBe, e. g.
Et N( Pr -1) 2 1) R2COCI
base, e.g. DMAP
solvent, e.g. dichloromethane
2) solvent,
e.g. 1,2-dichloroethane
120-200°C (microwave oven)
o base, e.g. KOH
solvent, e.g. EtOH, H,0 NG
N N
H Ok@: \_ge reflux \©i Y—R?
N N
R' R'
R3NH(R#),
R3NHORS "
coupling agent, e.g. HATU coupling agent, e.g. HATU
base, e.g. EtN(Pr-i), base, e.g. EtN(Pr-i),
solvent, e.g. DMF solvent, e.g. DMF
R i 7
~ N RS
Rew FRDHS
RB/ [\{ R4 N
R1 \ 4
R
R', R2, R? and R® are as defined in the specification.
Biological Evaluation
hCB; and hCB, receptor binding
5 Human CB, receptor from Receptor Biology (hCB1) or human CB; receptor from

BioSignal (hCB2) membranes are thawed at 37 °C, passed 3 times through a 25-gauge blunt-
end needle, diluted in the cannabinoid binding buffer (50 mM Tris, 2.5 mM EDTA, 5 mM
MgCl,, and 0.5 mg/mL BSA fatty acid free, pH 7.4) and aliquots containing the appropriate
amount of protein are distributed in 96-well plates. The ICso of the compounds of the

10  invention at hCB; and hCB; are evaluated from 10-point dose-response curves done with *H-
CP55,940 at 20000 to 25000 dpm per well (0.17-0.21 nM) in a final volume of 300 pl. The
total and non-specific binding are determined in the absence and presence of 0.2 pM of
HU210 respectively. The plates are vortexed and incubated for 60 minutes at room
temperature, filtered through Unifilters GF/B (presoaked in 0.1% polyethyleneimine) with the

15  Tomtec or Packard harvester using 3 mL of wash buffer (50 mM Tris, 5 mM MgCly, 0.5 mg
BSA pH 7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in
a TopCount (Packard) after adding 65 ul/well of MS-20 scintillation liquid.
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solvent, e.g. DF 0 3 RNNR2 R, R2, R3, R4 and R8

are as defined in the specification. a N R WO
WQoNa4588688 PCT/ GB2004/ 002427 -22 Scheme 3. ¥GT/GB2004/002427

synthetic route used for the synthesis of conmpounds

i ncludi ng Exanples 4-22) NC NOz R NHz NC NOz 20-40

psi Hz, Pd solvent, e.g. EX3A¢ NC NHz solvent, e.g.

EtOH NH | i F base, e.g. Na2CO3, , NH heating, 25-75C

R Rl 1) R2000l base, e.g. DVAP solvent, e.g.

di chl oronet hane 2) solvent, e.g. 1, 2-dichloroethane

LE@L@&!@M&@ oven) base, e.g. KOH 0 solvent,

B R 30 By AR
menfbrdhes ngﬁﬂﬁﬁe tlﬁav@d aEB’N((Prpass):& 3 biass threugh a B-hifuge blu)lﬂ-end
need%a?@l;q\c/le[d?ltgted p;gg'@ GF B:gS/bl e ntuffg_ (&F@%e&%&) F@ﬁg?@h g(%z mM
NacHafh0EEDTR, § hf1 RRRY), HHCAA,091% BSA). The ECso and Euax of the compounds
of the invention are evaluated from 10-point dose-response curves done in 300ul with the
appropriate amount of membrane protein and 100000-130000 dpm of GTPg*’S per well (0.11
—0.14 nM). The basal and maximal stimulated binding is determined in absence and presence
of 1 pM (hCB) or 10 uM (hCB1) Win 55,212-2 respectively. The membranes are pre-
incubated for 5 minutes with 56.25 pM (hCB2) or 112.5 uM (hCB;) GDP prior to distribution
in plates (15 pM (hCB,) or 30 pM (hCB1) GDP final). The plates are vortexed and incubated
for 60 minutes at room temperature, filtered on Unifilters GF/B (presoaked in water) with the
Tomtec or Packard harvester using 3 ml of wash buffer (50 mM Tris, 5 mM MgClz, 50 mM
NaCl, pH 7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in
a TopCount (Packard) after adding 65 pl/well of MS-20 scintillation liquid. Antagonist
reversal studies are done in the same way except that (a) an agonist dose-response curve is
done in the presence of a constant concentration of antagonist, or (b) an antagonist dose-
response curve is done in the presence of a constant concentration of agonist.

Based on the above assays, the dissociation constant (Ki) for a particular compound of
the invention towards a particular receptor is determined using the following equation:

Ki = ICso/(1+[rad])/Kd),

Wherein ICs is the concentration of the compound of the invention at which 50%
displacement has been observed;

[rad] is a standard or reference radioactive ligand concentration at that moment; and

Kd is the dissociation constant of the radioactive ligand towards the particular
receptor.

Using above-mentioned assays, the Ki towards human CB; receptors for most
compounds of the invention is measured to be in the range of 36-5700 nM. The Ki towards
human CB; receptors for most compounds of the invention is measured to be in the range of
about 1.6-36 nM.

Using the above described assays, the ICso towards CB; receptor for most of the

compounds of the present invention is generally in the range of 16.2 nM — 5655.7 nM.
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Bi ol ogi cal Eval uation hCBl and hCB2 receptor binding 5
Human CBl1 receptor from Receptor Biology (hCBl) or
whenvanoseB® receptor from BioSignal (hCB2) nmenpCEHG82004/002427

are thawed at 37 C, passed 3 tines through a 25-gauge

blunt- end needle, diluted in the cannabi noid binding

buffer (50 MM Tris, 2.5 MMHEDBTA, 5 M MCl2, and 0.5

ng/ m. BSA fatty acid free, pH 7.4) and aliquots

contai ning the appropriate anpunt of protein are

di stributed in 96-well plates. The 1C50 of the
EXAMBR&ESNds of the 10 invention at hCBI and hCB2 are

B g A

whldhl‘desdrfbe &hefthddabvhmbja Btﬁnprfunﬂﬂﬁ)f the prEbent intventidn madbe prepared,

purltg(?cg g%qugld fallft& biolpg n d I tv&égilp ng {q?t\}g Pct: Qg ﬁgecg?scl mf%mg the

invefiéh. vort exed and |ncubated for 60 mnutes at room
tenperature, filtered through Unifilters G-/ B
Examplekoaked in 0.1 % pol yet hyl eneinine) with the 15

terts VA {REole-5-
2 N R TS GlpigtFidA0 2 3 ety A B
carboxhinédes are dried for 1 hour at 55 C. The
radi oactivity (cpm is cegunted in a TopCount
(Packard) after adding 69 1/ well of M5 20
scintillation |iquid: 6 PCT/ GB2004/ 002427
-23- hCBl and hCB, GTEyb bi Hixan CB 1 receptor
from Receptor Biology (hCB 1) or\ human CB2 receptor
menbr anes (Bi oSignal) are thawed at 37 C, passed 3
times through a 25-gauge bl 4nt-gnd 5 needl e and
diluted in the GIPyS bi nding ffer (50 mM Hepes, 20

StempAs SR el L e PR Ao A o

benkit48iiotlSLcabRxdMaleuat ed from 10-poi nt dose-response
curves done in 3001 with the appropriate anmount of

nenbranecbroteln and 100000- 130000 dpn1o(3GWPgSSS per

vel | Q-NM%: nM) . The basal and/na =
stimul af ed ding is determned in a nc
preserce 10 HM (hCB2) or 10 gM (h 5
respectlvely T e nenbranes are pre- |ncubated f
mnutes wt . 2% M (hCB2) or 112.5 M (hCB

prior to di trNbgtion in plates (15 M (hCB2 30 M
(hCB1) GDP final)s The plates are vortexed and

i ncubat ed forﬂﬁ}wnnutes at room tenperature,
filtered on Un [ters GFB (presoaked in water) with

tert%ﬂ%xlé&%?%&? o %@§Wr V%}fﬁr%r ]@prﬁﬁ)l%igalﬁaa metﬁ?ﬁﬁlpemdme 1-

car%xg)])ate Thengf 0.4 Sﬁﬁ‘l&loﬂi)r @orq&'répﬁﬁhtﬂ‘oﬁl sed tHedullowihg SpdB, GJ'I&ld D) was
radi oacti vit Qé is counted in

disspprad knd a& 11 Sereeinig T84 (O/0amL L9 b Trimethytacetyl
chl%fder&) bd ﬁl%, 8504 hbhd1fvas HAHEGR) Hise M@YIRS s%ﬂitloﬁtwch@ Is@SePtRT for
one the sane way except that (a) an agon
1h. c@ae’alraesmq:g:b(lauﬂp)‘mldmgIEW rops of concentrated HCI were added and the
solution was stirred at 75°C for 24h. The solvent was concentrated. The residue was
dissolved in EtOAc and washed with 2M NaOH, brine and dried over anhydrous MgSOs.
The solvent was evaporated. The product was dissolved in 5 mL of THF containing a few
drops of glacial ACOH. An excess of 37% HCHO/water (1 mL) was added followed by

NaBH(OAc); (78 mg, 0.370 mmol). The solution was stirred at rt for 30 min. The solution



done in the presence of a constant concentration of
antagoni st, or (b) an antagoni st dose- response curve
WO 200d008888 N t he presence of a constant concent PG(IT/GBIZDO@)D02427
agoni st. 20 Based on the above assays, the
di ssoci ation constant (Ki) for a particular conpound
of the invention towards @5particul ar receptor is
deternmi ned using the foll owi ng equation: Ki =
' Qs
v AU LR MBREACER 1 B st i
MgS@iss Fhasemen tvahewpbrated. dbs erododt; wa;ssaupﬁa@ by reyersedsphase FFE C

i SR SEAREOH R A OO B R %, g s e
corrdspeHddBCTF A alt. i Giakid 42 opa(68%).t HENPAR (400MNTHr, CD£H2)t bit2 (m, 3H),

5 125t dr® (orihge® Cobipbade 2951 12 i Bho ot taD. 531 o

3H)'§E§1ﬁ¢k{d%@1)t@ob@nl1m{)tms ANgS, 918 38; BTP0.50id, Thel .56, 8.59 Hz, 1H),

human ptors for

d
1T RE e 80, T (o b S Ted THeMSHESRAVF AR08 Al depled for
CB}%% Voacf dsrﬂc\frBFﬁ ng dyhg Abpve LS Cf'“duﬁécb ASIBYH, s@ich 7@9

‘eceptof” for ‘most of conpounds of
Stept B.aV,pi- Dietingtl-4-fiwant3-witro-gengemideal |y | n the range of
16.2 nM - 56585.7 nM WD 2004/ 108688 PgT/ GB2004/ 002427
-24- EXAMPLER The wﬁyentlon wi Il furthier be dgscribed
in nore deoA € follow ng Exainygl & i ch
descri be net ho er eby conpounds t sent
10 i nvention may be prepared 5 purified, analyzed and
-Fll%r% f&ir%@édzxicta‘éﬁt(g g \%ént | gﬁml@gﬁe uQ&f inh®: PRGN ued

mple
CHZE-IZV mh BlﬁOth)N;vtM1ght The solvent was concentrated and the residue was

TR R T S

32.42m#n61) tan Bt ieyhyMriNnel (R AW - SJmM 142Rinol)-wastthenl qddgbdm;j wiseZo yhe cold

hyl } - 1H
15 stlrrm}gg;gfquon }(O°C) of t gggld nlll%lqié ”?he so? quro?l%aesl rSQlI‘CIj‘ed 29 rt for 3h Tfl\le solution

was then washed with 5% KHSOQy solution, saturated NaHCO3 solution, brine and dried over

anhydrous MgSO,. The crude product was purified by flash chromatography using

1:1/hexanes:EtOAc on silica gel. Yield: 5.39 g (83%); "H NMR (400 MHz,

CHLOROFORM-D) 51.19 (b, 6 H), 3.24 (b, 2 H), 3.52 (b, 2 H), 7.33 (dd, /=10.45, 8.50 Hz, 1
20 H),7.66 (m, 1 H), 8.09 (dd, /=7.03, 2.15 Hz, 1 H).

Step C. tert-butyl-(2R)-2-[({4-[(diethylamino)carbonyl]-2-nitrophenyljamino)methyl]

piperidine-1-carboxylate

0
NO, N NO

N ;
g
-

N,N-Diethyl-4-fluoro-3-nitro-benzamide (210 mg, 0.874 mmol) and ters-butyl (2R)-2-
25  (aminomethyl)piperidine-1-carboxylate (245 mg, 1.14 mmol) were stirred in 15 mL of EtOH
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15

20

Ji NH; OCN-~0~N- Otent-Butyl
(2R)-2-[ ({2-am no-4-[ (di et hyl am no) car bonyl ] phenyl } am
wmojo4irestoBs/| | pi peri di ne-1- 15 carboxyl ate (75 neCT/GB1®3/002427

mmol ) (for preparation, see the followi ng steps B, C,

and D) was dissolved in 3 nL of DCE containing TEA

(0.058 nL, 0.277 mmol ). Tr-i26et hyl acetyl chloride

(0.025 nL, 0.204 mmol) was added drop wi se and the
conta?ifﬁ!ng ‘fziﬁw it 1103 l(ﬁgn@} atR-g°Q€‘, Blernight. THeAGVRht s&oh&entrated.

and a ops of concentrated HO were
The mdideciwandissahesd is EtQM @mi wiesbed with 54K HEO7 satuties; saturgted

SR S SRS e YOS SRR sy

by flekhi dheormategraptiyhysttieoluls/ MxSi(4:EtORkes sinkmentsilivagel to produce the

s AT ok B RO Aoy
1 22%1%0/6 Hg;ﬂmt 9!&1)(115514;3 IVH}S 1@@@@01 H;I wv\@ﬂmenw V\gé 4 H), 2.79 (m,

L HDS o FOAE A5 SR 1oy S el o G 190 S5 s b . 1
), T500 {]n;?zg%/fpzogﬁ77 57 éﬁib.y!@tﬁgi iyl 7gteed Wit o8 he1 288z, 2 H).

th?2 rine and dried over anhydrous
Stepl\lg.Staﬂt -Biftye (O K{R-amino-evapor at ed. The product was

O e L O T S s S N

titI e conpound as the corresponding TFAQsalt. Yield:

ngy (ABY (400 MHz, CD3Q0D) 61 NBH), 5
1 25 (‘m '8H), 36 (m 2H), 165 (s, 9H), (m
2H), 1. (m nH3- 15 (s, 3H), 3.31-(m . N@. 57

(m 3H), 4.01 (m |1H), 4.85 (m 1H), 5.18 (m 1H

7.50 (dd, J =456, 8.59 Hz, 1H), 7.72 (d = 0. 98
Hz, 1H), 7.93§(dN% O- 8.59 Hz, 1H); MS (ESI +
385. 3; Anal. cd\for C23H36N4A0 + 3.0 TFA: TC . 94;
H 5.41; N, 7.71 und: C, 48.06; H, 5.23; N —~¥%-85.
Step B. NNND ethy -4-fluoro-3-nitro-benzam de 0 HO
I N2 , INN®R 10/ F F 4-Fluoro-3-nitrobenzoic acid

tert-BatyD-(2R)-21({ - @iashy)lamias)cabbhylk ahitraphanyd } amine aethyélpiperidine-1-

SR e TR 2oV LB

amouR(bfMioYe PATOtTRE Eol@r&ﬁizé?s shgltemntin @Waﬁﬁ@dfﬂg&naﬂbn apparatus under Hy
di et hyl am_ne

mmol )..and, tri et .am

s gspEITy (P ST SRR FhoaHROFP S G BB QLG S e sobvent
wastcgﬁceﬁffﬁtgd 1J13he315ﬂ0815dt R@s §Ruutar f()pﬁ?i}: nekt sttéihamﬁﬁ)'uﬂfurther

lorid esolutlon was stirred at rt for The
purlﬁgatwm a(neld 355 mg (99%). 'H NMR (400 MHz, CI—EOROFORM D) 61 17 (t,
J=6.74 Hz, 6 H), 1.46 (s, 9 H), 1.55 (d, J=11.72 Hz, 1 H), 1.65 (d, /=10.35 Hz, 2 H), 1.73 (m,
2 H), 2.81 (t, J=12.50 Hz, 1 H), 3.09 (d, J/=9.76 Hz, 1 H), 3.31 (m, 2 H), 3.42 (m, 4 H), 3.52
(m, 2 H), 4.02 (m, 1 H), 4.59 (m, 1 H), 6.58 (d, /=8.01 Hz, 1 H), 6.78 (d, /=1.56 Hz, 1 H),
6.86 (m, 1 H), 7.26 (s, 1 H).
Example 2

2-tert-Butyl-1-(cyclohexylmethyl)-N,N-diethyl-1H-benzimidazole-5-carboxamide

o}



10

15

20

25

was then washed wth 5% KHSO4 sol ution, saturated

NaHCO3 sol ution, brine and dried over anhydrous
wORB@0868he crude product was purified by flashCT/GB2004/002427

chromat ography using 1:1/hexanes: EtOAc on silica gel.

Yield: 5.39 g (83%; 1H NWMR (400 MHz, CHLOROFORM D)

51.19 (b, 6 H, 3.24 (b, 2X#) 3.52 (b, 2 H, 7.33

glgg J=10.45, 8.50 Hz, 1 20 H), 7 66 (m 1 H), 8.09

S toti 1. mekth 1 H-benzim -5- amide

Stept ent %u%i’fﬁ(lz(%&@lﬁl{4 [f%liVéI?hyl am no) car bé%?/zlolle-%cﬁbtof '

ophenyl }anitho) net hyl | pi peri di ne-1-ca@boxylate 0 0

"--'N P3O NN, | N2 F NH CN-O

_ \ N
N, N-Di eth |-uoro-3-r1LLr_Q;benzam' e (n‘g)—}(sm
nmol ) anrd tent¥botpl (2R) -2 25 N

(am nonet hyl ) pi pegi di ne-| -carboxylate (245 ng,) 1.14
nmol) were stpfr¢d in 15 nL of EtOH WD 20047X08688
PCT/ GB2004/ 00427 -26 containing TEA (O. &

1.31mmol) at 7 overni ght. The sol vent was

3. AS90 Cf@%mﬁ}h%@g% &E@Eﬁlﬁﬁl ﬁfﬁ? : AR 15 SRy ?@4‘ e Eé@gqmﬁ&s‘i (for

was he tion,” saturated
prepa@tiot, isenthe fislloméngastepsd alebcmmdlsnhydi oL\ SR catfiaining TEA

d f
R T T AT D
pFAﬁ;Q:da!ﬂﬂ hel Jdﬁltfénd\%@ lsfueeﬂ dt IRL'I' ier tia nGImeAcGHG(II )30 arfew drops of
(999 . 1H NMR I\/[;|z D 6‘1
conqqptratg_d Hel pere agdq:q; andlt %g)h(tmn was lsﬁlrrg/ci %7§ ?ﬁ?r 4%%1'_0 golvent was

concfeﬂtratgd' 1’?11&%&51;6 wfs d'asolv%d 7r9Et@Hc andl vH)sheﬁVﬁ@MCBﬂlueous NaOH,
15 86, 6,95 T H). m 4 H), 3.61

brmd,at@ﬂdr(qd]ovgr ydzzpuﬁMg@Qp Ihe s,q§ven17ng)eV(aﬁ?ra'gpg g)‘ be p&)duq_c was
purlﬁgd b§7 I‘egﬁzrs%ase] B§Lt&§ﬁlt]ngé§t8|d% I]I&%"pUHzg) a%g tlgériiln l?f]%;fhlhzég affording
the delsiédetithydoatponnd mhb oanydqumdmgyTl}Aa sl o\jlnhit hY MgdBP%)-i & NMR
(40@]{5}% @35)‘% §1%2.p. Q L. 4N @), 157 R, 3R 178 @i @, 1m),
3.28 (m, 2H), 3.56 (m, 2H), 4.48 (d, J = 7.42 Hz, 2H), 7.58 (dd, J = 1.46, 8.69 Hz, 1H), 7.73
(s, 1H), 7.99 (d, T = 8.79 Hz, 1H); MS (ESI) (M+H)" 370.2; Anal. Caled for Co3HasN3;O + 2.1
TFA + 0.9 H,0: C, 52.25; H, 6.27; N, 6.72. Found: C, 52.31; H, 6.24; N, 6.69.
Step B. 4-[(Cyclohexylmethyl)amino]-N,N-diethyl-3-nitrobenzamide

o)

9 NO,

o

Following the same procedure in Example 1, step C, using N,N-Diethyl-4-fluoro-3-nitro-

NO,

N
AN . N
) F /

benzamide (105 mg, 0.437 mmol) and cyclohexylmethylamine (0.090 mL, 0.656 mmol) in
5mL of EtOH containing TEA (0.135mL,0.655mmol). The product was directly used for next
step after regular washings. Yield: 144 mg (99%). 'H NMR (400 MHz, CHLOROFORM-D)
§ 1.06 (m, 2 H) 1.22 (t, J=7.13 Hz, 7 H) 1.30 (m, 2 H) 1.71 (m, 2 H) 1.79 (m, 2 H) 1.86 (d,
J=11.91 Hz, 2 H) 3.18 (in, 2 H) 3.45 (m, 4 H) 6.88 (d, /=8.79 Hz, 1 H) 7.55 (dd, J=8.88, 2.05
Hz, 1 H) 8.28 (d, /=1.95 Hz, 1 H) 8.31 (m, 1 H).
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15

20

tent-Butyl-(2R)-2-[({4-[(diethylam no)carbonyl]-2-nitr

ophenyl } am no) net hyl ] pi peridine- | - carboxylate (380
worgo400886 mmol ) was dissolved in 35 nL of Et GACT/GB2004/002427

containing a catalytic anount of 10% Pd/ C. The

solution was shaken in a Parr hydrogenati on apparatus

under H2 15 atnosphere (4G28si) at RT overnight. The

solution was filtered through Celite and the sol vent
Step/>3-AMAEAL ﬁ)ﬂe Tﬁ&%t )QHﬁ&J -NPsdieastheliahide Y for

the next st ou rther purification. Yield:

355 ng (99% 1H NI\/R (400 MHz, CHLOROFORM D) 51.17 (t,

J6. 74 Hz Gt M6>(s, 9 H), 1.55T;

,165‘(33 35Hz,2|;|), 1.73 (iIn
(t J=12
(in,

04 3.09 (d. J=9.76 Hz, NH3. 31

: 3.42 (mJ4 H), 3.52 20 (1n, 2 H), 4.02 (in,
1 H) 4 59 (m {, 6.58 (d, J=8.01 Hz, 6.78
(d, J=1.56 Hz, w 6.86 (m 1 H), 7.26

Exanpl e 2

c | me -N.N-
Foll§wi gggﬁoe sglﬁﬁkgétoalﬁ%{g%fnﬁ%gﬁﬁéf i m&iﬁy u)srn?: %wzcg%lzﬁlostgggaﬂmb] N,N.
an

dletmfr@ﬂﬁom@@zr@ mg, 9A2&mapol d a catalytic amount of 10% Pd/C in 15
J¥Bh ®¢lid and used directly for next step. Yield:
i QRS i Yo STt B €l on wsed ety frneittemy

125 Ng(ap%) MS (ESD) (M+H)": 304.2.
An%no 4-[ (cycl ohexyl net hyl ) am no] - N, N- di et hyl benzam
Exaﬂ’é’ 24 gy, 0.409 mmol) (for preparation, see the
_te,f-tqidtﬂ\l\l (@cﬁhemm&hgndv-ﬁietmg-mlﬁahylvmj-buenznﬁnaﬂzomﬁs -DCE
containing TEA 5 (0.085 nL, 0.614 nmol).

carbpxppideny| acetyl chl oride (0.055 nL, 0.450 mol) was
added dropw se and thegsolution was stirred at RT for
I'h. dacial AcOH (1 ni) Jand.a figw drops of
concentrated HC were ‘'adde nd\ sol uti on was
stirred at 75C for 48h0 T oiN e was concentrat ed.
The resi due was di ssol ved in Et ®Ac and washed with 2M
aqueous NaOH, brine and dri over anhydrous MySO4.
The sol vent was evapor at ed. product was 10
purified by reversed-phase C using 20-80% CH3CN H20

StemAd 2tsrButylebtrytiohexylmethyDdV-methesyeVdarethylebf thepyimidazole-5-

&md as the corresponding TFA salt. Yield: 64 ny

ca"‘(‘i%‘érrgé 1H NVR (400 MHz, CD3CD) S 1.12 gm 3H), 1.23

(m 7H,01.67 (m 14H, 1.75 (m 1H), 2311 (m 1H),

3.28}6, 2 %.SG(m 2H), 4.48 (d, 7
7. 58 {Qd, N46/ 8.69 Hz, 1H), 7.7\%(
(d, J = 8. MBS (ESTY (MrH) +370
Cal cd for C23H3BN30 + 2.1

2-tert-Butyl-1-(cyclohexylmethyl)-1 H-benzimidazole-5-carboxylic acid (58 mg, 0.184 mmol)

(for preparation, see the following Steps B to F), N,O-dimethylhydroxylamine hydrochloride
(25 mg, 0.276 mmol) and HATU (77 mg, 0.202 mmol) were stirred in 2 mL of DMF
containing DIPEA (0.080 mL, 0.460 mmol) at RT for 3h. The solvent was concentrated. The
residue was dissolved in EtOAc and washed with saturated NaHCO; solution, brine and dried
over anhydrous MgSOj. The solvent was evaporated. The product was purified by reversed-
phase HPLC using 20-80% CH3CN/H,0 on a C-18 column and then lyophilized affording the
desired title compound as the corresponding TFA salt. Yield: 29 mg (33%). 'H NMR (400
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15 TFA + 0.9 H2O C, 52.25; H, 6.27; N, 6.72. Found:
C, 52.31; H 6.24; N 6.69. Step B
wa2qogDyssBohexyl met hyl ) am no] N, N- di et hyl - 3- ni t r BPOBEOB2GHH02427

e OO NO2 NI NO2 1 / F NH Follow ng the sane
procedure in Exanple 1, step C, using
N, N-Di et hyl - 4-f | uor o- 3- ni t-”0— benzam de (105 ng, O0.437
mmol ) and cycl ohexyl net hyl amine (0.090 ni, 0.656 nmol)

MHZ &ﬁ%@g‘gL% %ﬁ% @p@t}fy ms@gs ﬁﬁ (85 is35m, D7§6§mb 2.11 (m,

ct was directly used for next step after

1 H)Ib@&(sa?’ Hnals 5 (393 H). Yi451 (d: I=T452 Ty (D9 9482 (AT RbA0, (Lo iz, 1 1),

7.91 @21 g?mgﬁ'\‘}s@% 1%)1@(%%(’1’3 rﬁh&%}%ﬁs §2A{1£1 Ca]lch fol3

C, H3, 086, (.2 TBA Y @1 HpR; C256:24; BL, 852( W, 8.21. rﬁo®d4€ f(ﬁﬂS H,H)Sl N,
848688(d .8.79 Hz, 1 H 7.55 (dd, J=8.88, 2.05 Hz, 1
H) 828(d J=1.95 Hz, 1 H) 8.31 (in, 1 H. 25 W
Stepaﬂowyeﬂg&aaﬁl&mzmaea&bmmz? -28 Step C.
Am no- 4- [ (cycl ohexyl met hyl ) am nol - NA-di et hyl benzam d
e 00 /~NINO2\ NHa / NH NH Fol | owithg t he sane

procedur e BOq, step D, usi NO,
[ )am no] - N, N-
nzAm de (140 ng, 0.420 F) and a

4-[ (cycl ohexyl
diethyl-3-nitro
catal ytic anmount of 10% Pd/Cin 15 5 nL of EtQAc. The
4-Flsarb3tnitrobenasic a¢it ( &l0eug, 2 onglel) Gesidissolgedin 2anl af # 8dt/| y

tolue:g]ﬁjl}d%%zit i2 eﬁo at OX(IJ un&jer nltroégn ngrl&gt%ﬁsllyll\@az{)l%%h}mé an"hexanes)

(1.6 28, am«ﬁubly lwals adde;a@k@mmmmmgtwmmemmyfowmmﬂhd
H benzi ni dazol e- 5- (? (%e% {1 N; 10
solvg%téz@s goncentrated. The product was pur1 ed by ash chromatograp y usi Hg 4:1/

hexatied: B0 ABM thent orf §HEd @i QY ylelEthb Wbgirelititre bhapyuntt Yadliyd94img
H- benzi m dazol e-5- carboxam de
(92%) 'HNMR (400 MHz, CHLOROFORM-D) 8 3.98 (s, 3 H), 7.39 (dd, J=10.06, 8.49 Hz,

1 H), 8.33 (ddd, J=8.69, 4.20, 2.15 Hz, 1 H), 8.75 (dd, J=7.23, 2.15 Hz, 1 H).

Step C. Methyl 4-[(cyclohexylmethyl)amino]-3-nitrobenzoate
O

0
o — O
—_—
E NH

Following the same procedure in Example 1, step C, using methyl 4-fluoro-3-nitrobenzoate
(225 mg, 1.13 mmol) and cyclohexylmethylamine (0.175 mL, 1.36 mmol) in SmL of EtOH
containing TEA (0.235mL, 1.70mmol). The product was directly used for next step after the
regular washings. Yield: 329 mg (99%). TH NMR (400 MHz, CHLOROFORM-D) 8 1.06 (m
2H), 1.26 (m, 3H), 1.72 (m, 3H), 1.72 (m, 2H), 1.84 (m, 1H), 1.87 (m, 1H), 3.20 (dd,J=
6.64, 5.47 Hz, 2H), 3.90 (s, 3H), 6.86 (d, J = 8.98 Hz, 1H), 8.04 (ddd, J = 9.03, 2.10, 0.78 Hz,
1H), 8.47 (s, 1H), 8.89 (d, J = 1.95 Hz, 1H).

Step D. Methyl 3-amino-4-[(cyclohexylmethyl)amino]benzoate
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OO>~ NNNHON

2-tent-Butyl-1-(cycl ohexyl net hyl) -1 H benzi m dazol e-5-c¢
w@edengdoe acid (58 ng, 0.184 nmol) 15 (for PCT/GB2004/002427

preparation, see the followng Steps Bto F),

N, O di met hyl hydr oxyl am ne hydrochloride (25 ng, 0.276

mol ) and HATU (77 ng, 0.208-+mvol) were stirred in 2

nmL of DMF containing DI PEA (0.080 ni, 0.460 nmol) at

RT for 3h. The solvent was concentrated. The residue

was di ssol veld i n EfNgAc and washed w(t hilsatur a§ed

NaHCOB sol Of i ri fie and dried ovér m N

MySO4. The sol NARS evaperated. The prgeht

purified by revers

CH3CN H20 on a

af fordi ng the

correspondi ng : 0~

(400 WD 2004/ 108688 _PCT/ GB2004/ 002427 -29 Mz,
Follapingahaanpprogdure paExample &, stop Djusge methylAd-1y) 1 65 (s,

3. c. The

by et b2 ignb 58 . s o

mixtrBwaHiltetedtiBrauzgh Celiteand ugedglire¢tly iniSte A. Fidd: 28§ mgiB%HgMS
1), (ESI') (M+H)+ 358.2; Anal. Calcd for
espprdn st (5 T b 5 heo. C, 56.24; H, 6.62; N,
SteBE4 Methr@\2adi-Kuity 56 (3 Slohkylfethy])- DY -behziRidiaoleS-erbBxylate
Met hyl 4-flyoro-3-nitrobenzoate O 0 HO a NO2Z ~10 aNQZ
F F 4-Fluoj i trobenzoic acid (580 ng, 2.70 mmol)

was di ssolpved 02l of a 5:1 / Nt0
m xture at 0d

eng.-MeOH
gder nitrogen, Trinethyl Im
di azomet hane (2M i1 hexanes) 10 (1.6 ni 3.4 1)
was added dropwisg and the solution stirred at rt for
ent was concentrated. T, roduct was

30 min. The 3
purified by fllashh chronat ography using 4)

hexanes: Et OAc as eluent on silica gel, to yield the
MetHl@IS3-sihotd-f(E e dherylakihgad(ine]idnzch84(288 mg( 9.2%mmdIHvaMRssolved

in 1§ o0 0BG NgonG s DVEAITYS Tas-8 ptns Cinedy geciosdg 0.145
mL,H220 thddl)y w-al@ed #8p wike hnd the séhulion Was stirrdd)at RTSFor 2h. The solvent

was concentrated. The residue was dissolved in 15 mL of glacial AcOH and stirred at 100°C

for 24h. The solvent was concentrated. The residue was dissolved in EtOAc and the solution
was washed with saturated NaHCOj5 solution, brine and dried over anhydrous MgSO4. The
product was purified by flash chromatography using 7:3 / hexanes:EtOAc as elute on silica
gel. Yield: 170 mg (47%). "HNMR (400 MHz, CHLOROFORM-D) & 1.10 (m, 2H), 1.16
(m, 2H), 1.57 (s, 9H), 1.61 (m, 1H), 1.62 (m, 2H), 1.69 (m, 1H), 1.73 (m, 2H), 2.03 (m, 1H),
3.93 (s, 3H), 4.15 (d, J = 7.62 Hz, 2H), 7.34 (d, J = 8.59 Hz, 1H), 7.94 (dd, J = 8.59, 1.56 Hz,
1H), 8.47 (d, = 0.98 Hz, 1H).
Step F. 2-tert-Butyl-1-(cyclohexylmethyl)-1H-benzimidazole-5-carboxylic acid

0

PO . OO
o o
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Step C. Methyl
4-[ (cycl ohexyl net hyl ) am no] - 3-ni trobenzoate OO0 O
wORD44®eBH2 \ F NH Fol | ow ng t he sane procedurBCT/GB2004/002427

Exanple 1, step C, using nethyl

4-fl uoro-3-nitrobenzoate (225 ng, 1.13 mmol) and

cycl ohexyl net hyl am ne (0. 23%-n, 1.36 nmmol) in 5nL of

Et OH 20 containing TEA (0.235nm, 1.70mml). The

Sl £BarBbtR4te (188 mg, 0.502

0 e e Sy i v
mmoszas d@sslul@momnbpf‘gtqH oentgining 2pmL. of 1eLi0H. Eﬁ)solupowas

reflu er{i]zfag’ {% dThero?utlgg\)@g '_l))qge %ﬁ& éﬂﬁztﬁ% Eghéer% 8\%{ c&{&en d The

solut(dﬂ wal nsutBal28d hith 1MHIC] ﬁlc{bktr@ctddiwltﬁ DM 203 EtQAq_ O'Iheoco'ngnned
orgarmig glﬁasgfl_gv%tvwhecfwnh %r'fge ang dr1ed S)Vér anhydrous%gé_g "Ehmorga%lisc

phasés vaéFk BOmBinkd sMCdoRbeXistedd Ydri artute]desirdaaleeoiPound which was
2004/ 108688 PCT/ GB2004/ 002427 -30 0 (i@ N% NH2 0 |

used dieesly) in §tgp Ao Vicddi 148 M8 7 anMSSESDLYIHD PH Bxanpl e 1,
step D, using nethyl 4
[ (cycl ohexyl et hyl ) am no] - 3-ni trobenzoate (325 ng, 1.1

Exampleel ) in 25 nL of EtOAc. The nixture was filtered

throu | i t,e . ang. i CRGH Y i MrSefzimidazole-5-
1-(Cyo e Sty o e gy i ptogh gyl TefeipGiole 5
carbdxdmide- but yl - | - (cycl ohexyl nmet hyl ) - 1H benzi m dazol e-5-¢

arboxylate OO0 ~01 N2 NO> NH N Methyl

3-am no-4-[ (cycl ohexyl ngt hyl ) ai ni no] benzoate (285 ny,

1.09 mmol) was di ssofwe of DCM cont ai ni ng

DVAP (33 ng, 0.272 nmol). acetyl chloride

(0.145 10 nmiL, 1.20 mmol) was added drop wi se and the

solution was stirred at RT for/2h. The sol vent was

concentrated. The residue @v ssolved in 15 nL of

gl acial AcCOH and stirred at“300C for 24h. The sol vent

was concentrated. The residue was dissol ved inﬁi{%ﬁ}?%
Stepahd 1(exslaheryimesiy])-ddb L whimpidynpp)-SamgthexgdV-rg -

benzci&li&gzioféfb-cgfbw&nﬂﬂd dri ed over anhydrous MS. 04. The
0]

T e eu T
ol ol

Following the same procedure in Example 3, Step A, using O,N-dimethylhydroxylamine

hydrochloride (36.6 mg, 0.38 mmol), diisopropylethylamine (144 uL, 106.6 mg, 0.83 mmol)
and a solution of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-
carboxylic acid (82.1 mg, 0.250 mmol) in DMF (5 mL) (for preparation, see the following
Steps B, C, D and E) at 0 °C, and later, HATU (114.1 mg, 0.30 mmol). The mixture was
stirred overnight at room temperature, added H,O (50 mL), extracted with EtOAc (3x50 mL).
The desired title compound was purified by reversed-phase HPLC (C-18 column) using 20-
70% CH3CN/H,0 to give 107.9 mg (89%) of a white solid. '"H NMR (400 MHz, CD;0D) &
0.86 (t, J=7.52 Hz, 3 H), 1.26 (m, 5 H), 1.67 (m, 3 H), 1.69 (s, 6 H), 1.78 (m, 2 H), 2.04 (q,
J=7.49 Hz, 2 H), 2.13 (m, 1 H), 3.41 (s, 3 H), 3.59 (s, 3 H), 4.51 (d, J=7.81 Hz, 2 H), 7.90 (dd,
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product was purified by flash chromat ography using 7:3
/| hexanes: Et OAc as elute on silica 15 gel. Yield: 170
worgoogATssss 1H NVR (400 MHz, CHLOROFORM D) 6 1.ROT/GBR004/002427
2H), 1.16 (in, 2H), 1.57 (s, 9H), 1.61 (m 1H), 1.62
(m 2H), 1.69 (m 1H), 1.73 (m 2H), 2.03 (in, 1H),
- 3.93 (s, 3H) 4.15 (d, J =362 Hz, 2H), 7.34 (d, J =
8.59 Hz, 7.94 (dd, J = 8.59, 1.56 Hz, 1H), 8.47

=g 441, = +H)"
. 8?’13‘?&89#@ F‘Z g I B P 508 6 T T iz | 1D, MS (EST 01D
=372a0boxylic acid OO 0 -11 Ij N>_XHONNN 20 WO
2004/ 108688 PCT/ GB2004/ 002427 -31 Met hyl
2-tert-butyl-1-(cycl ohexyl met hyl)-1H benzi m dazol e-5-c
StepdB. b‘ﬁ?’(&%@&l&x&ﬂﬁ&hﬂﬁhmﬁoﬁ@ﬂlltrmh%mﬂe di ssolved in 10
t OH containing 2 nL of 1M Li K- The soI ution

was refluxed for 31i. The solution wH Ql NDt 0 RT
and the gQl vent was concentrated. The s ion was
neut ral i zedhy HCl1 and extracted wi DG and

Et CAc. The clo ned 5 organi ¢ phases were washed with
brine and dri&d dver anhydrous MySO4. Thni c
phases were conbi ned and concentrated to~afford a

crude desired title conmpound which was wused directly
Cycloﬁey@ﬂrﬁ&hﬁamﬁe% 42 nli4Q. 712y, 8B HWmolMBag &isle)l td dudpensBhof@-fluoro-

-mtIO Pevem&ﬂ% k%/%%»t?rﬁv? pmel)apd podipmsarRonaie Sh§T §- - HRPRY, BOH
(60 MLyfﬁtrB&h ohpbfiel TheRzalarBixtueawhossiart deerfight, @ldl\llelted with
HOK 80 yb) Jheglirecolid yesmrecipieied b emAsleeiny 9 e et
proci&:tﬁ%%@éi léﬁhﬁwg(ﬂﬁmﬁ éD@ﬁ5 W@T@nﬁi@ I@ @25'@ B HW .75 (m,

O\Nlngthe Sa roceaure 1n
6 HIER APl J36.68t5e45 Tz, 283, 431 GN-BORSTRY iy GFOUDH BT B0 (s broad,

1H>d¥g22%?)=8%§?n§ mﬁngg,(lgff ngla)a my, 0.83 nmol)

Stepr0d 3ansiab-Ut [(§Rlohkxylmethyl)amino]-benzonitrile
1-(cycl ohﬁxyl met hyl ) -2-(1, 1- di net hyIIQr opyl ) - 1H benzi m

dazol e- 5- "X : :NO \C:N 2
NH NH

4-[(Cyclohexylmethyl)amino]-3-nitro-benzonitrile (5.25 g, 20.0 mmol) was hydrogenated in
ethyl acetate (200 mL) catalyzed by 10% Pd/C (0.8 g) at 20-30 psi Hy in Parr shaker for 2 h at
room temperature. After the reaction was complete, the reaction mixture was filtered through
celite. Removal of the solvent gave the desired title compound diamine (4.33 g, 94%) which
was used in the next step without further purification. 'H NMR (400 MHz, CDCl3): §1.02
(m, 2 H), 1.24 (m, 3 H), 1.62 (m, 1 H), 1.76 (m, 5 H), 3.00 (m, 2 H), 3.27 (s broad, 2 H), 4.05
(s broad, 1 H), 6.56 (d, /=8.20 Hz, 1 H), 6.93 (d, J=1.76 Hz, 1 H), 7.16 (dd, /=8.20, 1.95 Hz,
1 H). MS (BSI) (M+H)" = 229.90 (M+1)".

Step D. 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-lH-benzimidazole-S-carbonitrile



10

15

20

carboxylic acid (82.1 ng, 0.250 nmol) in DMF (5 nl)
(for preparation, see the followng 20 Steps B, C, D
wanw4f)ses8 O C, and later, HATU (114.1 ng, 0. 3PCTGBR)04/002427

The m xture was stirred overnight at room
tenperature, added H20 (50 nL), extracted with Et CAc
(3x50 nL). The desired ti-t33e- conpound was purified by
rever sed- phase HPLC (C- 18 col um) using 20- 70%
CH3CN HZQ to give 107.9 ng (89% n@f a white solid. 1H
NVR (400 Wz~ CBED) S 0.86 (t, > & , 1.26
(m 5 H), @

N1

(in, 3 H, 1.69 (s, 4 m 2
H, 2.04 (q, NH=7.49 Hz 2, H), 2.13 ( , 3.41
(s, 3 H, 3. s, 3 H, 4.51 (d, J=7. ,2H),
7.90 (dd, 04/ 108688 PCT/ GB2004/ 0¢ -32
J=8.79,1.37 1 H), 801 (d, J=8.79 K ,1I—I),8.08
(d, J=0.78 Hz, 1 H. M5 (ESI) (MFH+ = 372.07. Step

2,2-Bimedty]l butyoyl oblesige (rh%ﬂrgz 119 & Rinmagl) Banidded dipprissrip g stitriag solution
ors S g R AL LTS BT Ap o7

mg, 917 Mdl)lmrcﬁchl&ombﬂqﬁ& tremzIonit 0°C) &hé aolmmgwaswrred nvmmght at

and sodi um carbonat e 0.in t
roonp DS IS SHRSROD P 611e PR eE BB O 8PS o6 & Brey
wh1t§E61[J @%1 V%(m,)ng (ESpA(Mipteshewist h - H2O (800 m_) The

| ow soO precipitated out and caoll ect
Thlsg:ruﬁb grcp@cb@@ P@tg 166@@@1@ as ggsoiwdgn 1 fo(bo)aloroi am\ﬁxS mL) in
five ?‘éﬁgn-ggﬂéﬁd "1&1% \;lesteg ‘é&b 11‘?ad'"9ted l;y ARréVWava 692 h §~t 169 °C,

the“Jd‘&t@BWiﬂZEﬂA(HPDO TIH9wéshed Wlthl)ZN Iga@e (((},mgg,@adea@ 10 mL)
and gr %ﬂ%‘? 5%511{9/ fh(o&/glagsn%é‘x yP? :ﬁeftﬂt{a K}lg%l%nco foBE Ao e deflred e

ﬁ@&dl\bas obtabddd as NHhNHsolicB(&B 1 mg, 100%). MS (ESI) (M+H)" = 310.02.

Stenge $6CoriahoD IR oS RF D Feapdaabls Y SO

acid’L) catalyzed by 10% Pd/C (0.8 g) at 20-30 psi H2 in
filtered t
purification. NVR (400 MHz, CDC13): 8.1702 20 (1n,
2 H, 1.24 ( H, 1.62 (m 1 H), 1. 5 H),
9,2

Parr shaker for 2 h at roomtenperature. After the
reacti ongwas conpl ete, the reactionjgm xture was
\ _CgZlite. Renovaly | v gave

the desire cenpound di am ne (4 K whi ch

was used in the pext step—wtheut further '

3.00 (m 2 H5-43.27 (s broad, 2 H), 4.
A mixture 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-carbonitrile
(623.1 mg, 1.76 mmol) and potassium hydroxide (620.1 mg, 11.05 mmol) in 20 mL of EtOH-
H,0 (1:1) was heated for 24 h at reflux. Upon evaporation of ethanol, the aqueous solution
was extracted with ether (2x50 mL) and then acidified with 2N HC1 until pH=5-6. The desired
title compound was obtained as a grey solid which was collected by filtration and drying in
vacuo. Yield: 541.2 mg (94%). "H NMR (400 MHz, CD;0D): § 0.85 (t, J=7.52 Hz, 3 H),
1.26 (m, 5 H), 1.65 (m, 3 H), 1.69 (s, 6 H), 1.78 (s, 2 H), 2.04 (q, J=7.42 Hz, 2 H), 2.12 (m, 1

H), 4.50 (d, J=7.62 Hz, 2 H), 7.99 (i, 1 H), 8.24 (m, 1 H), 8.42 (d, J=0.98 Hz, 1 H). MS
(ESD) (M+H)" =329.02.
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(s broad, 1 H), 6.56 (d, J8.20 Hz, 1 H), 6.93 (d,
J=1.76 Hz, 1 H), 7.16 (dd, J=8.20, 1.95 Hz, 1 H. M

W@ EBujogess-H) + = 229. 90 (M+l)+. Step D. PCT/GB2004/002427
1- (cycl ohexyl met hyl ) - 2- (1, 1- di net hyl propyl ) - 1H benzi m
dazol e-5-carbonitril e WD 2004/ 108688 PCT/ GB2004/ 002427
-33 N~ NHZ N~ N NH 2, 2--Bdret hyl butyryl chloride
(1.37 g, 10.18 mmmol ) was added dropwi se to a stirring

Exalggie wion of

am no- 4-[ (cycl ohexyl net hyl ) am nol1 benzonitrile (1.83

1- (Cgclol?exgﬂneﬂml))z (Adeunmvﬂtylm%yl)g\’-mpgp dint4-yjrifthenzimidazole-S-
di chl oromet hane (70 nL) at O C. The sol ution was

carbgf?'ﬂ’d%d overni ght at 5 room tenperature. After

evapor atg on of the solvent, a e gy oduct was

obt ai nedl_as_a ey ite SO|I .51 g, 100% . M5
(ESI)Hngw This crOde Mo 3.4 ny,
1.76 in g di 8sol ved in_1, 2-di chl ne\(5x5
inL) in five flon- capped test tubes. The yessels
were irradi by m crovwave for 2 h at C, then,
diluted wit QAc (200 nL), washed with NaOH (10

m), sat. Na (2x10 nmL) 10 and dried o anhydr ous

Na2SO4. Upon filtration and concentrati he .desj.red
Following ghecsormg peasaduia s BrmpladPiera s st l?%fpgg'ﬂ‘} %‘a %‘3@9 6'mg, 0.30

O -
mnd]P sy B g e e %83‘%"%‘& S8 0
(cycd)&éibﬂﬁeﬁybar-(ﬂdx&hemylmo:pyﬂ) I\H—bemz1mida.z®e-|§\-<)arboxyh¢\pc\1d (¢547 mg,
0 201“‘(1815&‘? 6]}@ é rbjllg)((ﬁvl%rqpfra(tlfn 154 I}T%)far]m)ﬂl% Arl OSFgf):H })3) %IQI- géand later,

HATR{9. Bm3; 6.24 By} rHetnixfub2@aslstifi@d oterffghtratrodih tampbrature, added
pot assi um hydr oxi de (620.1

L ORBOPRL ) e fiidoetiiosd ookt g whmggnd Baourtied by
reve?s\é@ fLat Ijg‘LrC fta 1@‘:51 usn{g%ﬁ) W@g@ﬁﬂl@ﬁd ate 792 sng (75%) of a

acte then acidified wth
whnz ISbM:l HJNMR (4@9&@:176 CDE@@)d@QM éfd =153 He 3Jdhp 26(an aab, 164 (m,

3HY. 19@ 51788 rf¥1 32064@ %’7' e 9'1?3&# ?@Iibzf% (m, 4H) 3.83
(m, 4914% 51 WJM Hﬂ(ﬂ)l—l)\/l&i)} (@D3ED) 8.25(10. 18H). (MS (BSH . (BPHZ = 413.3.

Anal, C;licd(fgr cgﬁpé\}"b?w%&ﬁio]ﬁ@ ifzé’@geéﬁ%gﬁ%g). ( m'@'i.fo, H, 6.28:

N9h|)6 F%uﬁ@d@mé-ﬂ 621:72,9.8.H), 7.99 (in, 1 H, 8.24 (m
1 H, 8.42°(d, J=0.98 Hz, 1 H. MS (ESI) (MH+ =
Exaggde 62. WD 2004/ 108688 PCT/ GB2004/ 002427

1-(Cyclohexylmethyl)-2—(1,1-dimethylpropyl)—S-(morpholin-4—ylcarb0nyl)-1H -

benzimidazole

o o

Following the same procedure in Example 3, Step A, using morpholine (26.1 mg, 0.30 mmol),
diisopropylethylamine (69.7 pL, 51.7 mg, 0.40 mmol) and a solution of 1-
(cyclohexylmethyl)-2-(1,1-dimethylpropyl)- 1 H-benzimidazole-5-carboxylic acid (65.7 mg,
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-34- Exanple 5

1- (Cycl ohexyl met hyl)-2-(1,1-di net hyl propyl ) - N-nor phol i
wW20b44108688+ benzi m dazol e- 5- carboxanmi de O O') ELT/GB2044/002427

1_NNI-~N HON/ ' 5 Follow ng the same procedure

in Exanple 3, Step A, using norpholin-4-amne (30.6

ng, 0.30 mmol), diisopropysethylamne (69.7 L, 51.7

ng, 0.40 nmol) and a solution of 1-

. | _ . | . _ ! . .
o20 Y PE BRI B SEBT oAy e g
HATH (91 (rog, (24emencdt iThe mixiars was siscadrpyasnight sbregm Emparange, added

03 AL e Fae it B G0l T g Rlelcombif [Rifed by
revelrjsgdsalalgaig HPLC, (G318 ¢chmhs)cisitigt10- 008 ; CEARD toigive 8Phiemg (80%) of a

. d titl d ifjed -
gt (6RO LB R b a8 B3RP 15
R sl g DR 490 LI T3 15,3
(m, 21), 317970, @), 6.5p1d, I17.63 g %H),ﬂé@nzddﬁw( Lo Erlzvﬂ@ 182 @,
_ , _ 186 , i
o Bt B0 Bk P, R ENTTESE s S0, gt
C24HHN; 045 1 (GESIHA K INOHL0 +0.20181e€N (052.MaC, S€55:d8 G N, 7.55. Found:

AHB6NAN2+1..90 TFA+1.30 H20 + 0.30 MeCN (664.96): G,
CS‘%l%&?%&% * N, 9.06. Found: C, 51.33: H 6.21: N,
Exafpl37 Exanpl e 6

1(CoRohEIBAI o alm o Desbb Rt 2 o WRE R pr-
1H-bhzbhnidGbik OW Ng t he same procedure in Exanple 3, Step
A, using norpholine (26.1 ng, 0.30 nmol),

di i sopropyl ethylamne (69.7 L, 51.7 ng, 0.40 mmol) and

a sol ugi on of 1-

(cycl ofjexyl et hyl )-2-(1,1-di rreth%’%[\op BlenZi i da
( 0042 -35 0.20 nmol ) 0 ,\agtign,

see in Exarrpl?4, Step E) in DMF (5(|nmL) at O ? and

DU i acid (65.7 ny,
| at er,

Following the same procedure in Example 3, Step A, using 2,6-dimethylmorpholine (34.6 mg,
0.30 mmol), diisopropylethylamine (69.7 pL, 51.7 mg, 0.40 mmol) and a solution of 1-
(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-carboxylic acid (66.8 mg,
0.203 mmol) (for preparation, see in Example 4, Step E) in DMF (5 mL) at 0 °C, and later,
HATU (91.3 mg, 0.24 mmol). The mixture was stirred overnight at room temperature, added
H,0 (50 mL), extracted with EtOAc (3x50 mL). The desired title compound was purified by
MPLC (hex/EtOAc 1:1 as eluent on silica gel) to give 76.0 mg (89%) of a white solid. H
NMR (400 MHz, CD3;0D): 8 0.86 (t, J=7.52 Hz, 3 H), 1.04 (m, 3 H), 1.27 (m, 8 H), 1.66 (m,
2 H), 1.69 (s, 6 H), 1.71 (m, 1 H), 1.79 (m, 2 H), 2.04 (g, }=7.55 Hz, 2 H), 2.13 (m, 1 H), 2.63
(m, 1 H), 2.92 (m, 1 H), 3.59 (m, 3 H), 4.50 (d, }=7.81 Hz, 2 H), 4.54 (m, 1 H), 7.65 (dd,
J=8.69, 1.46 Hz, 1 H), 7.81 (d, J=0.78 Hz, 1 H), 8.01 (d, J=8.59 Hz, 1 H). MS (ESD) (M+H)"
=426.2. Anal. Calcd for CagH3eN30,+1.70 TFA+0.20 H,0 (623.06): C, 56.68; H, 6.65; N,
6.74. Found: C, 56.68; H, 6.59; N, 6.81.



HATU (91.3 ng, 0.24 mmol ). The m xture was stirred
overni ght at roomtenperature, added H2O (50 ni),
w@zxdaonaetossl Wi th Et OAc (3x50 nL). The desired tPCT/6B2004/002427
conmpound was purified by reversed-phase HPLC (C- 18
col um) using 10-50% CH3CN H20 to give 82.1 ng (80%
of a 5 white solid. 1H NVR36400 MHz, CD30D): S 0.86
(t J=7.42 Hz, 3 H), 1.27 (m 5H, 1.65 (m 3 H),
R (s, 6 H, 1.78 (m 2 H), 2.04 (q, J=7.42 Hz, 2
2.12 (m 1 H, 3.47 (m 2 H, 3.62 (m 2 H, 79
1- (Cdehedcyh‘bethﬁl)—S@{[MﬁSJ 27- @qﬂzyln@rpbohnﬂﬂucz(r@anyl}l-zsilég

dlm%!yépl}g)yﬂsz’-?’)eflﬁ‘!‘"‘%é E%a ) J( (|\)/»Z|§3+FE' 3%8%. ingll. (dCaI cd

for C24H35N302+1.60 TFA+1.10 H20 +0.30 MeCN (612. 14):
C, 54. 5 H 6.54; N, 7.55. Found: 1oc 54.61; H,

653 751 Exanpl e 7
)-5-[(2, 6- d| )ca
rbonyl] nethylpropyl) b nzi

HO 11- N d—Fottom ng th same pro edure in
Exanpl e 3 t p A u5|ng 2,6-dinmeth nDrph e (34.6
ng, 0.30 ), diisopropylethylamne (6 , 51.7

5 ng, 0.40 and a solution of 1-

(cycl ohexyl met hyl ) - 2- (1, 1-di met hyl pr opyl -1FLben2|n1da
Follgwihg t1-same ipoooptlire imBxannl®d, Steny, using 26% thylmorpholine

KPS AT (57 23 el P

of 11@3&%&@1&@@@& -(1r B&mﬂf;’llﬂbp}h}lﬁtbennmmwdﬁﬁmamdxybq acid (65.9

e, 930 rafaeh HEPRPHTET: ey aCtEﬁéév% ﬁ%’@ﬁﬁﬁ(ﬁ%@’)’c and later,

10 HAﬁ*ﬁ B fﬁ}g’&zinhcﬁf BleURturdRasSitiried dveaight 4tQoeh e@npeeatile, added
of a white solid. 1H NWR (4Q0 Mz, épi§
H20((5@611_(),t extrgeipd gith BiOAg (3.295 0 rrgL)oﬁhe( qlﬁsugd ‘qq)le cq}:npzrfln s gurifi ed by

MP];& 9&;{?&8&2 IE}) as %uegxq glh@d?ge_)sco gﬁ/eH)S 7 th Zéb%z)rﬁf a]wl'fﬂ)easohd H
NMRI(402MBE2, 2D;0QD): 510. H)(t 1%792 Hzp3 H, H))4 (rs, 5H), (38 (31, §|)H) 1.66 (m,

2 H)s 1%8@%}{)4%;;3% ]fﬁ;)‘)l%% f‘lpgﬁ og% 20 g%ﬂz %ﬁbz( F'éj(nb L1, 2.63

15 (m, MD 2]9ﬁ n591 H%s 58 (i), 3 HYBL.$05Q, J=7 62-Hy. 2 Hy; 4426nR 1 Hinab3 (dd,

18,65, i 141190601 (408874 H ot T 680 B T S 4GS ey’

= 455 BIAn R 206 E0SE38 0PAT4IERA0E.0 0202613 .4636€, BxXEamHl, 6.78; N,
6.85. Found: C, 57.18; H, 6.69; N, 6.88.
Example 9 |

20 1-(Cyclohexylmethyl)-2-(1,l-dimethylpropyl)—S-(isoxazolidin-2-ylcarb0nyl)-1H—

benzimidazole

NN Y-

o

Following the same procedure in Example 3, Step A, using isoxazolidine hydrochoride (29.5

25  mg, 0.26 mmol), diisopropylethylamine (144 pL, 106.6 mg, 0.83 mmol) and a solution of 1-
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1- (Cycl ohexyl met hyl ) -5-{[ (2R, 6S) - 2, 6- di met hyl nor phol i n
-4-yl] carbonyl}-2-(1, 1-
walrewetibssBpr opyl ) - 1H benzi m dazole O O N N ~ NedI/GBR0D002427

["J N 5d- d Following the same procedure in
Exanple 3, Step A, using
(2R, 6S) -2, 6-di met hyl nor phol3me (34.6 ng, 0.30 mml ),
di i sopropyl ethylamne (69.7 L, 51.7 ng, 0.40 nmmol) and

(cyc%h?@}hld tjhglz (ﬁfl d1R1e }9’1 propyl)-1H- ben21m1dazole-5-carbo hc a01d (82.1 mg,

2-(1, 1- di net hy &Fzéy Z H- enzi m
0.25chanol) éfoﬁpmparbmmy bfvecm &expmiple @55 Eyip D tY) °Cf and later,

B AL 365 TR 5 Pl n

querlth&d by RIAWRSTO (3 rhE)ﬂ Upoa evipgirtiontthe desired Gtip easmpqmé was purified

o S S )yl B 0 B 0G0 B s 00

ofa(xihﬁéécﬁtdO‘\H mﬁ@o F«Hﬁe@mgm) sa 0.86a, Bl MY 3&&){@ 27%m75 H),
89 of a ite solid

1 66&"3@% H)t 1.69 676 5D, 179 (3, 20, 2@4(@, J(=,:h49§{z|,,5z H)q2 5@%@ Hg 2 4% (m, 2
H), {%4 (ré fﬁ) (4’676&%—5')74 511:79 91%(4550 @ 1497 62]1-127 h 1(1)’T18 0b (EDF%}Q g8 (s, 1
H). MSESIHMHH)" ~13&4)2 And) Caler foncﬁﬁgsl\BOSﬁl fr F3+H)3 OK566.59):

c, sg%gﬁﬁ,réss?%r '?24:2 %og%d(&séﬁsoﬁ‘%m@ 7.6%: 6? (ad, (é =8. 69,

i® He, 1 H. M5 (ESI) (MeH) + =426 2. Anal. Calcd
C26H39N3Q2+

i (ﬁwclonexylene@%%lﬁﬁé?@?y@%o%@?iﬁtb‘@%&?ﬁ%@%’%é@mﬂ}-

4-m “4-0
Eﬁ?g&?(ﬁexyl met hyl) - 2- (1, 1- di met hyl propyl ) - 5- (|s xazo
l'i di n-2-yl carbonyl)-1H benzim dazole O O HO N

N N\l\~ O/ N Follow ng the sane proce;galureln a

3, Stef) A _usjing isoxazolidine hydr chdtide (

ng, HD2 5"\% g% i sopropyl ethyl a neN(l

ng, 0.83 and a solutlon of

PCT/ GB2004/ 002427 - 37

(cycl ohexy hyl)-2-(1, 1- dlnethylpropyl)-l enzi m da
zol e- 5-car lic acid (82.1 ng, 0.25 mmo for

preparati oh~see in Exan'ple 4, Step E) in

Folpih s e vl -5 o e 5% %ﬁé“%%?ddm ol

hydrochoride (36.0 mg, 0.25 mmol), diisopropylethylamine (144 pL, 106.6 mg, 0.83 mmol)

and a solution of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-
carboxylic acid (82.1 mg, 0.25 mmol) (for preparation, see in Example 4, Step E) in DMF (5
mL) at 0 °C, and later, HATU (114.0 mg, 0.30 mmol). The mixture was stirred for 4h at room
temperature, added H,O (5 mL). Upon evapoartion, the desired title compound was purified
by reversed-phase HPLC (C-18 column) using 20-50% CH3CN/H,O to give 90.5 mg (69%)
of a white solid. [a]p: +16.6 ° (¢ 0.15, EtOH). 'HNMR (400 MHz, CD;0D): § 0.86 (t, J=7.42
Hz, 3 H), 1.26 (m, 5 H), 1.50 (s, 3 H), 1.66 (m, 3 H), 1.69 (s, 6 H), 1.79 (m, 2 H), 2.04 (q,
=7.49 Hz, 2 H), 2.13 (m, 1 H), 3.82 (d, J=11.33 Hz, 1 H), 3.89 (d, ]=8.40 Hz, 1 H), 3.97 (m,
2 H), 4.50 (d, J=7.81 Hz, 2 H), 7.99 (m, 2 H), 8.19 (s, 1 H). MS (ESI) (M+H)" =414.2.
Anal. Calcd for Cp4H35N305+1.50 TFA+1.10 H,0 (604.42): C, 53.65; H, 6.45; N, 6.95.
Found: C, 53.55; H, 6.44; N, 7.18.



guenched by addi ng H20 (5 nL). Upon evapoartion, the
desired title conpound was purified 5 by
WO eopefnessss phase HPLC (G- 18 col utm) using 20- 50B6T/GB2004/002427
CH3CN H20 to give 94.8 ng (76% of a white solid. 1H
NVR (400 MHz, CD30D): 5 0.86 (t, J=7.42 Hz, 3 H), 1.27
(m 5H, 1.6 (m 3 H, 1-38-(s, 6 H, 1.79 (m 2 H),
2.04 (q, J=7.49 Hz, 2 H, 2.13 (m 1 H), 2.43 (m 2
94 (n1 2 H, 4.07 (t, J=6.74 Hz, 2 H), 4.50 (d
Exafipte 13 %%, ,'8.00 (m 2 H, 8.19 (s, 1 H).
(48){2ES1) )(c)(cMhIemmﬂ%m-ﬂ 1-Aimethylpaopxd)- wrbe@z@ﬂgmgvﬂ]pan@nyl} -4-
TEA+]1. 389 l(566 59): 10 C, 54.69; H 6.58; N, 7.42.
methylispxpzobdingzolss. "5 50 N, 7.68. Exanple 10 (4R)-2-{
[ 1- (Cycl ohexyl net hyl ) -2- (1, 1-di et hyl propyl ) - 1H benzi m
i dazol-5-y11 carbonyl}- 4- nethylisoxazg idin-4-o0l OO

N HO ~r ON NHO 15 Follow ng the sane

pro i appe 3, Step A us ng

(4R) - 4- |%go||d|n4o| nydgsichol ge %ng,
0. 25 mol d?lsopropylefhyfaﬂ1ngK§ 06.

0. 83 nmol) d a solution of

1-(cyc|oh§;;§ﬁethyl) 2-(1, 1-di et hyl pr opyl benzi m
dazol e-5 oxylic acid (82.1 ng, O. 25 n1 (for

preparation, see in Exanple 4, Step E DMF (5
Follovjngalhe @me prawedur d Exampm?&tenﬂumgﬁs') e nmhthayzohdmé -ol

T eSS St R Pk IS 095

and @ QHBAGNSE 1\A@§claw>dytmaﬂy1) 95(1 il &Nlﬁétﬁ?l@lrc@blsslé{ biRlzEnid@zlB 5-
col um) usi ng 20-50 glve 90.

carbgkylic agit ©3-2998, 0253 [ng]mg) (fgﬁ@regarf(ltton@ epgn ’éf(@gg e 1%&&%@“ DMF (5
10 mL)(af’c%@gNAE@ 1atQD¥Q§)U (1814Q) 88 0(3*0 mdml'é 4% nHZture&vdﬂ)stméd ?cﬁ 4h at room

&DQ 1.69 (s,
temperFQre(amd qurjel)led lzl @iqilr( 202@ mE)7 n p[zapogrtlpgl the« sge@ pﬂe

conﬁf&qc&ww%(ﬁg&jb}é ijﬁ_l%ljsei Bgagé PC]ﬂ;CI_@?l é')’coql?mﬂ)qlsm%?% ﬁf% ﬁ%o
to grelit It (36%) of a Whitd sol WS a{HES14).1 { MQ-I)%E@H)MHZNI\/IRAHQO

co e8I BAPIOB TS MR i G o
15 1.79xd 8 HY¥D02094+1a86882 PGTY. (B2 044)002322d, J=1883 Hz, 1 H), 3.89 (d,
J=8.40 Hz, 1 H), 3.97 (m, 2 H), 4.50 (d, J=7.62 Hz, 2 H), 7.99-(m, 2 H), 8.18 (s, 1 H). MS
(ESI) (M+H)" = 414.2. Anal. Calcd for Co4H3sN303+1.30 TFA+2.00 Ho0 (597.83): C, 53.44;
H, 6.79; N, 7.03. Found: C, 53.39; H, 6.64; N, 7.22.
Example 12
20  2-tert-Butyl-1-(cyclohexylmethyl)-N-methoxy-1H-benzimidazole-5-carboxamide

O O
N 0 N

Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-
25 (cyclohexylmethyl)-1H-benzimidazole-5-carboxylic acid (50 mg, 0.159 mmol) (for
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Exanpl e 11 (4S)-2-{

[ 1- (cycl ohexyl met hyl ) - 2- (1, 1- di met hyl propyl) - 1H benzi m
WO d@a0dse8s y1] carbonyl }-4- net hyl i soxazol i di n-BeDGBD0®002427

HON\\ ~N\\ N~ ~ N\ HO 5 Follow ng the sane

procedure in Exanple 3, Step A using

(4S) - 4-nmet hyl i soxazol i di n-896¢t hydrochoride (36.8 ny,

0.264 mmol ), diisopropylethylamne (144 L, 106.6 ny,

Pkt e T, e e s ot i
mmadp H\dJ 67.-5 mgr()u&lyl!lmgl) 2) d{iis(og@pzleﬂag,arrgpezég) m,)o.%mdpmol) in5
ration . -
e e i T
on al0-X§ ctﬂhﬁnmmd thén Iyophilifakaffbhdiag theaissiredttislegempoundegsahng
quenghe addi @] el i
correhandunis TA MG W@@%ﬁ%ﬁ%ﬁ%@t ﬁW@&SW%mJF@@%@% 8
1.24;1&?}()9.623%&,@ )68 S, 10g1)20.76 0 THRQAN IHAD1 H)p3§8 Ve 3 H), 4.48
4.9@&(}5? of a white solid. [a]lD - % Q _
(d, To7-67 Fer OF).. 7-98HddvR (130D SR Hz; | HeBS o 138348 44 1-1.56, 0.78 Hz,
Jx + 1 6 .
I R e B e B R 202 64 Ca,

H, 5277N42.8HzFoumdHy, 51851 BL 6/92; N, Hy8. 3. 82 (d, J=11.33 Hz, 1

89 (d, J=8.40 Hz, 1 H), 3.97 (m 2 H), 4.50 (d,
Exag&’% Hz, 2 H, 7.99.(m 2 H), 8.18 (s, 1 H. M (
2-tektTHity1-{-1dy tohexy i dthyD-N-Atimixy-1Ebettihislazge4HIE hBGRde 30

TFA+2. 00 H20 (597.83): C, 53.44; H, 6.79; N, 7.03.
Found: C, 53.39; H 6.64; N, 7.22. Exanple 12 20

g-telnt - Butgyl - I - (cycl ohexyl net hyl ) - N-Oret hoxy- | H benzi m
azol e-5-garbexangde , O O HO I N HNJ Ny Fol | owi n
t he sanlOpr .@ r&-i6—Exanpl e 3, Slep sr\il\ )
2-tent- butyl > 5 0 N

(cyclohexylnethyf

- 1H benzi m dazal e- 5- car boxyl i c acid
(50 ng, 0.159 M

pl ) (for WD 2004/ 108688
PCT/ GB2004/ 00X -39 preparation, see s Bto F
in Exanpl e 3), Tethoxyl am ne hydrochl oride (26 ng,

oy B L Gy SRR
(cyddéheRmethFhiel Fpbettirsidamds-5martoky léckeid (TFAvae ks €80 mea §&33 mmol)
(forg?elbgra%%}n,nsge g’t%f)élg %3 Pfrllglg)légml_pl%g 3), O-ethylhydroxylamine hydrochloride (35
mg, 0.350 mmol), HATU (110 mg, 0.280 mmol) and diisopropylethylamine (0.145 mL, 0.816
mmol) in 5 mL of DMF. The product was purified by reversed-phase HPLC using 10-50%
CH3CN/H,O on a C-18 column and then lyophilized affording the desired title compound as
the corresponding TFA salt. Yield: 73 mg (66%). 'HNMR (400 MHz, METHANOL-Dy): §
1.25 (m, 5 H), 1.33 (t, J=7.03 Hz, 3 H), 1.64 (m, 2 H), 1.69 (s, 10 H), 1.78 (m, 2 H), 2.13 (m,
1 H), 4.06 (q, J=7.03 Hz, 2 H), 4.50 (d, J=7.62 Hz, 2 H), 7.95 (dd, J=7.23, 1.56 Hz, 1 H), 8.00
(m, 1 H), 8.19 (d, J=0.78 Hz, 1 H); MS (ESI) (M+H)" 358.3; Anal. Caled for CH3 N30, +
1.5 TFA + 1.0 H,0: C, 52.74; H, 6.36; N, 7.69. Found: C, 52.74; H, 6.50; N, 7.54.

Example 14
2-tert-Butyl-1-(cyclohexylmethyl)—N-ethyl-N-methyl—1H—benzimidazole-S—carboxamide
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on a C 18 colum and then |yophilized affording the

desired title conpound as the 5 correspondi ng TFA
w@adow/10868%l d: 56 mg (77% . 'H NVR (400 MHz, PCT/GB2004/002427

METHANOL-D4): 8 1.24 (m 5H), 1.62 (m 2 H, 1.68

(s, 10 H, 1.76 (m 2 H, 2.11 (m 1 H), 3.83 (s, 3

H, 4.48 (d, J=7.62 Hz, 24d 7.93 (dd, J=8.79, 1.56

Hz, 1 H, 7.98 (m 1 H), 8.18 (dd, J=1.56, 0.78 Hz, 1

H; M5 (Egl) (MtH)+ 344.3; Anal. Calocd for C20H29N302

+16TFA+O6H20C5192 H, 97N73

Found: HD 02; N, 7.78.N10

2-test-Butyl f;q cl ®hexyl net hyl )/}\I- H enzi md
azol e-5-carboxamde OOHO I~ N HV ~\ NN/ N

Fol | owi ng t he procedure in Exanple Step A
using 2-tent- -1 15

(cycl ohexyl nethyl ) - 1H benzi m dazol e- 5- caroxyl i ¢ aci d
(TFA salt) (100 ng, 0.233 mmmol) (for preparation, see
Steps Bto F in Exanple 3), O ethyl hydroxyl am ne

FolldWidp @t tafeipetedudd in Bsgymple 3HepADising HAFADUHIAG Ny,

EE e A AT
(for Eﬁépﬁl%ﬁ&{ %@@btghaﬁﬁ) HRUES a9, NOtBAfeth PRGN (B0 5 oL, 8. 165

columm and t hen Iﬁophlllzed affordi ng the desired
mmal), HATE ¢Hpoertl Remmol) ehd disprenyrendamige ©-80ga}40.165 mmol) in 5

Yi
mL (11} I;]gﬂ"( ﬂx% g@)ugtqga%)grl 1&1 B&Nﬁv(:éx%) IEIQM% HP%W@ =804) CPﬁCN/Hp_O
on ald)-18 ¢o0l68n @sq thed lydphlllmd?:{ffc(rdqng zheH;esuqi titl qompouri q,q)the

ik S Ershdbrd B AP YEAidpo-

1. 17((d J= 69@1{%&2 H;, 1 25 (oh, 8 HS1 6ESGin) 2 HyHH)0Hs3%5H),3; 79ma 2. }1)42 14 (m, 1
i 550 38 70 BB e 5D, 5B 638 i

J=7. §§tH%X? '7t6‘631(tL J=8.01 Hz 1 H), 7.79 (d J=4.49 Hz, 1 H) 8.00 (d, J—8 59 Hz, 1 H);
ar u

h | I N- et hyl
S o A B Lo TR ) fh LI NSt bl |
7.08?5‘%%299&@%26‘3214 H,4Q00NCs350 | / N INN- N _/ N

oW ng € sanmg procédare in Exanple 3, Step A
Exaugilegs 2-tert-butyl -1 -

(4Rk—$-'{g %ge]ﬁ/ty[-r%q%y- %?f#ﬁglyﬁ;r{'ﬁl%%%%l‘n ﬁ510F§ P@par a%l?l&@ﬁi&ohdm-

4-olS€ee Steps Bto F in Exanple 3), N-et hyI nmet hyl am ne
(0.015 n, 0.165 mmol ), HATU (50 rTg, 0.132 mml ) and
di i sopropyl ethyl am ne (0.030 niL, 0.165 mml ) inb5

o d

Following the same procedure in Example 3, Step A, using 2-fer-butyl-1-
(cyclohexylmethyl)-1 H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol)
(for preparation, see Steps B to F in Example 3), (4R)-isoxazolidin-4-ol hydrochloride (21
mg, 0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine (0.065 mL, 0.390
mmol) in 2 mL of DMF. The product was purified by reversed-phase HPLC using 20-80%
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m. of DMF. The product was purified by reversed-phase
HPLC usi ng 20-80% CH3CN/ H20 on a C- 18 colum and then
wo ywphidegzed affording the desired title conmpoReiGB2004/002427
the corresponding TFA salt. Yield: 45 ng (87%. 1H
NVR (400 MHz, METHANOL-D4): S 10 1.17 (t, J=6.93 Hz, 2
H, 1.26 (m 8 H, 1.66 (m412H), 1.70 (s, 9 H, 1.79
(m 2H, 2214 (m 1 H, 2.99 (s, 1 H, 3.12 (s, 1
CH %/Hz%) gl'g E:ng c%i’u?mp;fhd'fken I¥o Zﬂﬂ)ihzea a@fgrcﬁ tthé 353213@3 tit1g corﬁpound as
the chresppndiag THA &aqugd 156 mg1(7 0)- g{m GOWZME@AMOL-D@ &

asfhys YA PEAT 09 31100 5! el o3RRG

Hz, FEYA0 @, J-32044z, 1H]), Z.009n, NH),8t.39(d, ¥5.62dEnm2l 1), 432 (m, 1 H),

4R) - 2- - t - But -I - £ I o) - b i mi
5.00 G0t 16§ e EPRONY PRGN 1R Rl Gltes CRfraRi
TFAHE, £094;04,150849; Ng7t55'eF§L&ﬂECp53393%d{Jf5€74l N, Bsanpl e 3, Step
A, using 2- tert- but yl -
Exa?lll?iﬂclﬁohexyl Imet hyl)-1H ben2| m dazol e-5-carboxylic acid
t -Hh
R e g e e P e
4-olhydrochloride (21 ng, 0.172 mol), HATU (71 ng, 0.187
i nnol ) and diisopropyl ethylam ne (0.065 ni, 0.390 25
nmmol) in 2 nL of DMF. The product was purified by
rever sed- phase HPLC using 20-80% WO 2004/ 108688
PCT) 631004003427, - 41 CHBCN/ H20 on a. |
[ co d

t hetq yo zy_d_%tfor di ng the desi
as the fpondi ng TFA salt. YQINT: Y (H29) .
NVR (400 Mz, WETHANO-D4): S 1.26H(m 5 H), 2 66 (m

nd

2 H, 1.70 10 H, 1.79 (m 2 H, 2.14 (/n{1 H,
3.84 (d, 91 Hz, 1 H), 4.00 (d, J=8.20\Hz, 1 H),
4.07 (m 27Ff, 4.51 (d, J=7.62 Hz, 2 H), 4.82 (m 1

H, 5800 (m 2 H, 820 (s, 1 H; M (ESI) (MH +
386.2; Anal. Calcd for C22H31IN303 + 1.5 TFA: C,
Follodin@The $dmepré@umin Ex&fple BoStapl A, Ging3-1@8buti-15. 74; N,

(cycZo}%?jl@%%@?ﬁ-&%n_ngﬂifi%o}q-§ -(c%rygfyl c amq (n%til% 531t) f?_e %ho 156 1axmol)
(for Prcphration, ske SRpPBMYF Jii BLx@AOB), (i4S)-1so§&azmilidikQ4 -ol hydrochlorlde (21 mg,
0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine (0.065 mL, 0.390
mmol) in 2 mL of DMF. The product was purified by reversed-phase HPLC using 20-80%
CH;CN/H,0 on a C-18 column and then lyophilized affording the desired title compound as
the corresponding TFA salt. Yield: 58 mg (74%). 'H NMR (400 MHz, METHANOL-Dy): 8
1.26 (m, 5 H), 1.66 (m, 2 H), 1.70 (s, 10 H), 1.79 (m, 2 H), 2.15 (m, 1 H), 3.84 (d, J=12.11
Hz, 1 H), 3.99 (d, J=8.01 Hz, 1 H), 4.07 (m, 2 H), 4.51 (d, ]=7.62 Hz, 2 H), 4.82 (m, 1 H),
8.00 (m, 2 H), 8.19 (m, 1 H); MS (ESI) (M+H)" 386.2; Anal. Calcd for C2;H3N303 + 1.3
TFA + 0.8 H,O: C, 53.90; H, 6.23; N, 7.67. Found: C, 53.86; H, 6.30; N, 7.65.

Example 17
2-tert-Butyl-1-(cyclohexylmethyl)-5-(isoxazolidin-2-ylcarbonyl)-1H-benzimidazole
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OO0 HONONN HON HFollowng the sane procedure
in Exanple 3, Step A, using 2-tert-butyl-I-
W@ eqpaliateescy| net hyl ) - 1H benzi mi dazol e- 5- car boxyPCT/GEE00d/002427
(lithiumsalt) (50 ng, 0.156 mml) 15 (for
preparation, see Steps Bto F in Exanple 3),
(4S) -i soxazol i di n-4-ol hydrgachl oride (21 ng, 0.172
nmol ), HATU (71 ng, 0.187 mmol) and
dlléwgf)opyl et hyl ami ne (0.065 nL, 0.390 onmol) in 2 nL

The product was purified byc;ev rs - pljase
HPLgodst 20°80% CH3CN H20 on a &1 }ld_é_h
| yophi | i zgdlafd ondi ng t he deS|red t

NOL-D4): S 20 1. 26 (m 5 H,
10 H, 1.79 (m 2 H, 2.15
.11 Hz, 1 H), 3.99 (d, J=8.01
4.07 (m 2 H, 4.51 (d, J=7.62 Hz, 2 H, 4.82 (m 1
, 800|(m 2 H, 819 (m 1 H; M (ESI) (I\/H-H)+
5 +
Foll@ggg the AH% pé%c@éﬁ#{é G E%mp@lz\l? Fﬁéﬂ\@%l%gu%te?'t bﬁEﬁé‘l 86
(cyc&h@@lmbthyl] lésberzmd@oée jvar@gxyhc acid (lithium salt) (50 mg, 0. 156 mmol)

o S AT A T PR B

mmcH’S;T—I@Z Q’D14{n@9(2Mmmlb%n@dﬁkopdopylﬂtl@lamnﬂe (0.040 m., 6:39Q0 mmol) in 2
l}@wz’ln hg O uﬁﬁ\?gﬁe puﬁlrﬁgg E}g }'Iervgrsleci1 phasgl lqﬁ’lL% using%eia) /\ CH3;CN/H,0
on a(cﬁys l:élth%ii)éhﬂf&lehyzif%phﬁizbcbﬁﬁidiﬂg dezdiks ee Btittadolgoyhd o5 thei d

oSBT B T e S AT P RGP 8

UL, 43 S 1 {7 e

(m, DEDZ.9n(in,61 HIORRAT (31126, 54 Db ield @by By .00 (m 2 1), 8.19

o 1 IS CBATR LS RGP NG oo ocine

53.14i H| E%“(m;pmmcFmd:t(h&d@rHﬁ&@imﬂlW TFA salt. Yield:

E 72 lr‘rg8 (95% . 1H NWR (400 MHz, METHANOL-D4): S 10 1.26

Xampe 1.65 (m 1 H, 1.67 (m 1 H), 1.70 (s, 9 H),

(4R)12 ggz /emB@tyl:ﬂ-.(C)%lo‘héxflﬂileth]_yl)l-'i)H—bzniiﬁuda(zﬁﬂ-s-&l]lcbrboﬁyﬁa ( i
=6. 2 H, 4.51 (d, J=7.62 Hz,

methghsogaz@@)d( -0& H) 8 19

s c

Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-
(cyclohexylmethyl)-1H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol)
(for preparation, see Steps B to F in Example 3), (4R)-4-methylisoxazolidin-4-ol
hydrochloride (24 mg, 0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine
(0.065 mL, 0.390 mmol) in 2 mL of DMF. The product was purified by reversed-phase
HPLC using 20-80% CH3CN/H,O on a C-18 column and then lyophilized affording the
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(s, 1 H; M5 (ESI) (MtH) + 370.2; Anal. Calcd for
C22H31N302 + 1.7 TFA + 0.6 H2O C, 53.14; H, 5.95; N,
wQ2@2108688ind: C, 53.19; H, 5.95; N, 7.41. ExanpCEGB2001502427

(4R)-2-{[2-tert-Butyl-1-(cycl ohexyl nethyl)-1H benzim d
azol - 5-yl ] carbonyl }-4- nethylisoxazolidin-4-0l OO ~
NON\ N~ HO'"4 N HOS N-@3-20 Foll owi ng the sane
procedur e inn Exalrrcil e 3, Step A using 2-tert-butyl-I-

desitb@ Hfi 9&1{2113% %k}% fr%#o&ﬁ TPA@@%OY%@ ik yd)i &1 XV (400
’%{f %1 F‘; H% H)) é ér)g/icg)ar)atl on (

MHE@HE"BMHQIHDI)OS FF.26 §mES Byl 2 @)3 5 (o, 3H), 1.70 (s, 9 H, 1.79 (m,

A uh T, @yéilﬁ,rﬁ”’lé 5'}@ E‘Hg Pho 4k @&ﬁkgf 11518 d72h, B9, 4.51

(d, Jﬂ'?’ @Hnaway,lmm arHe.19 (s01 @BSW.(ESD) (wmmaw Awmpl 2Caied for

Cz@maews \A4E 25t Bodpprbcry FB6h GrOaNel 2 KRG Shar thar s N

29l yophi |l i zed affording the WO 2004/ 108688
PCT/ GB2004/ 002427 -43 desired title conmpound as the
Examoleﬂé’sponm ng TFA salt. Yield: 63 ng (79%. 1H NWR

(45')% 89 {nga? WE@% 7)6dln§tﬂyllg&p§mll-ﬁ-bwz1m1da'§;gl |_§-S 2314

yljcnionyl}ishxazalidin-4-o, J=11. 33 Hz, 1 H, 3. 89 (d, J=8.40
Hz, 1 H), 397 (m 2 H, 4.51 (d, J=7.62 Hz, 2 H),
7.99 (m 2 H), 8.19 (s, 1 H: M (ESI) (MH+ 400.2;
Anal . OCal cd for 5 C23H33N303 + 1.5 TFA £ 0.7 H2O G,

53. 5 7.21. F d: <
7. i@%?@g 2-{ ound: o )
[1-(Q/c Stags e hyI)_L(_l,_],dlrre{"y é)ropy

i dazol -5- yl ] carbonyl} isoxazolidin-4-ol 10 O

N HO H O Fotr{ow ng the same procedure in

Step A, ugsing 1-(cyclohexyl nethyl)-2-(1,1-

di met hyl propyl )- 1H benzi m dazol e-5-carboxylic acid

(50 mg, 0.152 mml) (for preparation, 15 see Steps B,

C, D and E in Exanple 4) (49)-i soxazol I di r}l
Follh\ymgdhma:ameu m@ce@g@ 1ﬁﬁxalgplg_ 7Step A, using 1-(cyclo exylmethyl)-Z -(1,1-

dimethylpropyl)-1H-benzimidazole-5-carboxylic acid (50 mg, 0.152 mmol) (for preparation,
see Steps B, C, D and E in Example 4) (4S)-isoxazolidin-4-ol hydrochloride (21 mg, 0.167
mmol), HATU (69 mg, 0.182 mmol) and diisopropylethylamine (0.066 mL, 0.380 mmol) in 2
mL of DMF. The product was purified by reversed-phase HPLC using 20-80% CH3;CN/H,0

on a C-18 column and then lyophilized affording the desired title compound as the
corresponding TFA salt. Yield: 74 mg (95%). 'H NMR (400 MHz, METHANOL-D,): &
0.86 (t, J=7.52 Hz, 3 H), 1.26 (m, 5 H), 1.65 (m, 2 H), 1.69 (s, 7 H), 1.79 (m, 2 H), 2.04 (q,
J=7.42 Hz, 2 H), 2.13 (m, 1 H), 3.84 (d, J=11.91 Hz, 1 H), 4.00 (d, J=8.01 Hz, 1 H), 4.07 (m,
2 H), 4.51 (d, J=7.62 Hz, 2 H), 4.82 (m, 1 H), 8.00 (m, 2 H), 8.20 (m, 1 H); MS (ESI) (M+H)"
400.2; Anal. Caled for Cp3H33N30; + 1.7 TFA + 1.5 H,0: C, 51.11; H, 6.13; N, 6.77. Found:
C,51.12; H, 6.00; N, 7.03.

Example 20
2-tert—Butyl-1-(cyclohexylmethyl)-N-ethoxy-N-ethyl—1H-benzimidazole-S-carboxamide
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nmol ), HATU (69 ng, 0.182 mmol) and
di i sopropyl ethylamne (0.066 nm., 0.380 mmol) in 2 nL
wW@BooDMBR68sThe product was purified by reversed- pPtiEHEB2004/002427

HPLC usi ng 20-80% CH3CN H20 on a C 18 colum and then

| yophilized affording the desired title conpound as

the corresponding TFA salt44Yield: 74 ng (95% . 1H

NVR (400 MHz, METHANCL-D4): 6 20 0.86 (t, J=7.52 Hz, 3

U), 1.26 (m 5H) 1.65 (m 2 1.69 (s, 7 H, 1.79

Hp\l204 q, 3742?;, P H), 2.13 (m 1 H),
H03 \J— .91 Hz, RO _0 Hz, 1 H)
4. 8 A\H), 4.51 (d, J7/62 4.82 (m 1

SI) (M+H)+
TFA + 1.5 H2O

C H 6.13; N, 6.77. Found: 51.12; H 6.00;

N, 7. 25 Exanple 20
2-tent-Butyl -1 -(cycl ohexyl met hyl ) - N- et hoxy- N-et hyl - H
benzi m dazol e- 5- car boxam de WO 2004/ 108688

2- te;dcﬁ%—.(tﬁ% @:9@1’098&%&@1) A 820 BimiddPote-5- cd}b&yhc add Iz‘ht%'iﬁm Mlt?(lOO
mg, D-x18 mtmdam (fpt prepdratyal, steexyhple Bh§ieps Bito Brfr-pthylindroxdaging

hydzopgllo ger é% aCI lrrllrtggléﬂ-@{gﬁrg 4?0 rég Q)(S)Z‘%ngl’ngg'aﬁ&z ol )

dus@'rﬁlsylWhﬁXﬂfr@)(U 1381 058 yﬂfod)mére rsmded m%nn@anBatzRT for 2h.
HATU (140

Theap a5 REt AT HerebaerE GEEOGH FRBQAIY Vashed wit
satuSdtéd Nﬁ@CO{‘soofutmﬂ Bfind M died Rlerfafhy #bus M§$‘@4 SI-HeVsal%nM%E;

concentra

ﬁe resi due was | SSOl ve in Et
evapmasted dThe arhde pradust wag dissehvadas 4 sy ok PMF ansrtkl%dg?f*dﬁopwwe toa
co gL PRI M5 D araebpedioniegin 1 pa, 07

d ssol ved
mmayFE&nyulouhbmoaa@lm ama@mnsoé) w; ther glded hod ‘(h@@)lu@@n Wi sﬁlgred at

rt o%mg%t? Oﬁ;ﬁ,}éﬂl )Nas é{eﬁy}relalag% cght r%&&ééd%ﬁgédﬁ%m I\fl—%;tsll
solutids aﬁc_hﬁh@ s@l@éﬁﬁdva’é REndeRgated| THel reﬁdumaﬁdlssbiwed iraEtOAd and washed
over ni

it A GE{Y0 T RFAE QB N a0 o ST ] v

purl\f@§ b§ %@ﬁ@&-ﬁ)ﬁ&s@ @-IPLH‘@SAI{ge.ﬁ) $96 CHBE NS 6h ¥ €11 § ¢IUhiOAE] then
washed "with saturated NaHCO3 sol ution, brine

lyoldn]uzged affoutingthp defritsd §tlg/gggnoun¢ﬁ@tk1§rc@gg%ppn%§ Th4 salt Yle(ild 68 mg
ri o r 1200

L R A S A N P SR e

1.33@sk7da8 Hi, BIHD, téﬁﬁnwﬂ),asmt(h,el 0dd), 1 §9fmndihg- ﬁ:@n Slaltl}, 3.84 (m,

a 1) 4031, P B Y 5314 '.?"\@%f}%% Wg{)%ﬁbﬁjpg—@?ﬁ 0.8 Hz, 1
H), $:06.(4,3=biz3 }Bz |T|)H) MsG@s()r(Ma{)H)s% 2:. Al (Galedlor E);H3N;09+ 1.2
TF/g+o7H2F(D) C, 5703 %{"‘708 ,7.85. F80un$1na‘ 56.99; H, 7.00; N, 7.80.

Example 21
2-tert-Butyl-N-methoxy-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-

H) , (m 2+H-—820 (m 1 H,; N (
400 al. Calcd for C23H33N303 +
7

benzimidazole-5-carboxamide
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4 H, 4.51 (d, J=7.62 Hz, 2 H), 7.88 (dd, J=8.79, 1.56
Hz, 1 H, 8.00 (dd, J=8.79, 0.59 Hz, 1 20 H), 8.06 (d,
wQ204/18ebk, 1 H); M5 (ESI) (M+tH)+ 386. 2; Anal . PCEGB004/002427

for C23H35N302 + 1.2 TFA + 0.7 H2O C, 57.03; H,
7.08; N, 7.85. Found: C, 56.99; H 7.00; N, 7.80.
Exanpl e 21 -45—

2-tert-Butyl - N met hoxy- N net hyl -1-(tetrahydro-2H pyran
-4-yl met hyl ) - 1H benzi mgdazol e- 5- car boxam de WO

2004/ 108688 PCT/GBZOO\4/ 02427 N—45- O/O0O/ N O Step
A N

2-tert-ButyI-N—rrethox| N- Metrahydro-Zl—l—pyran
-4-yl met hyl ) -1 H benzi m daz®l e-%-carboxamde 5 0 0 HO
N/OWN\V N N/ NOO 2-terj-Batyl-I

- (tetrahydro-2H pyran-4-yl ngt hyl ) - 1H benzi m dazol e-5-c¢
arboxylic acid (lithiumsa (for preparation refer
to the following Steps Bto E) (50 ng, 0.155 nmol),

N, O 10 di net hyl hydr oxyl am ne hydr ochl ori de (17 ny,

0.171 mmol ) and HATU (70 , 0.186 mmuol were stirred
Step A: @t«tB@Wlmwﬂmqﬁ@vﬂa -{tetsphysisgr2et- nywaarﬁ-wéne(tbvlbw

ben%’md:&ofeg’-c ?& RT for 2h. The sol vent was
concen rat d t he product was purified by
rever sed- phase HPLC usi ng 10-50% CH3CN H2O on a C-18

col um d then |yophilized affording the desired

title cqnpound as the correspondi ng TF salt. Yield:

55 noHE NVR (400 15 MHz, METHAR NS 1.55
(m 3 H, m\1l H, 1.69 (s, 9 H, ! & H),
3.35(m 2 H,\3.40 (ss—3H 3.57 (s, 3 (d,

J=3.12 Hz, 3.95 (m 1 H, 4.56 (dd, J= 742 Hz,

2 H, 7.88 {(dd) J=8.79, 1.37 Hz, 1 H), 8. , 3879
Hz, 1 H), 80 (m J=1.37 Hz, 1 H; M ( MtH) +

360.3; Anal. Calcd for C20H29N303 + 1.6 TFA + 1.1 H2O
C, 49.61; H 5.89; N, 7.48. Found: C, 49.63; H, 5.89;

2t R Bt e PR oL SRy A R M) sarteny sl
(lithakiR s (RP BbpAQ868 e tHBRRREAY SRAZ B to FAGSO mg, 0. 155 mmol), N,0-
dimethylhydroxylamine hydrochloride (17 mg, 0.171 mmol) and HATU (70 mg, 0.186 mmol)
were stirred in 3 mL of DMF containing diisopropylethylamine (0.040 mL, 0.233 mmol) at
RT for 2h. The solvent was concentrated and the product was purified by reversed-phase
HPLC using 10-50% CH3CN/H,0 on a C-18 column and then lyophilized affording the
desired title compound as the corresponding TFA salt. Yield: 55 mg (75%). "H NMR (400
MHz, METHANOL-D,): § 1.55 (m, 3 H), 1.61 (m, 1 H), 1.69 (s, 9 H), 2.40 (m, 1 H), 3.35 (m,
2 H), 3.40 (s, 3 H), 3.57 (s, 3 H), 3.92 (d, ]=3.12 Hz, 1 H), 3.95 (m, 1 H), 4.56 (dd, J=7.42 Hz,
2 H), 7.88 (dd, J=8.79, 1.37 Hz, 1 H), 8.01 (d, J=8.79 Hz, 1 H), 8.07 (m, J=1.37 Hz, 1 H); MS
(ESI) (M+H)" 360.3; Anal. Calcd for CooHpoN303 + 1.6 TFA + 1.1 H0: C, 49.61; H, 5.89; N,
7.48. Found: C, 49.63; H, 5.89; N, 7.53.

Step B: Methyl 3-nitro-4-[(tetrahydro-2H-pyran-4-ylmethyl)amino]benzoate
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O 0ONONX®2Z ~OIl ~ 2 NH do Methyl

4-fl uoro-3-nitrobenzoate (400 ng, 2.01 mmol) (for
w@e@paesass on, see exanple 3, Step B) and PCT/GB2004/002427

4- am nonet hyl t et rahydropyran (280 ng, 2.41 nmol) were

stirred in 5 nL of EEOCH 5 containing triethylamne

(0.420 m., 3.02 mol ) at 7 for 4h. The sol vent was

concentrated. The residue was dissolved in Et QAc and

washed with 5% KHSO4 sol ution, saturaped NaHCC3

solution, brone and dried over anhydraus MySib, The

crude produ ' mrlfl ed by fl ashochr ography

using 2:1 P v el to

produce the des#ted title conmpound. Yield:

(929 . 1H NMR (400 MHz, CHLOROFORM D): :

(m 2 H 1.74 (d, J=1.76 Hz, 1 H), 1.78 {d, 1.95 Hz,

1H, 1.93 - 2.03 (m 1 H, 3.28 (dd, J£b6+83, 5.66

Hz 2 H, 3.43 (td, J=11.86, 2.05 Hz, 2 H), 3.91 (s, 3

,402(d J=3.91 Hz, 1 H), 4.05 (d, J=3.91 Hz, 1

Met59174 ﬁ'_cgg S%Quksblenzsoa?@@m 512 bl mn@o}_f@o%raﬁlmgs&%xarﬂplgg y Step

8.42-8. 4
B) aihd H—I)amn&rwh)d];etrmdngpyran (280 mg, 2.41 mmol) were stlrred in 5 mL of EtOH

con e Ty RS S R RR Ao C TR e TR
conéoig?htbd(l.dg He- I[eéiﬂﬁdlﬁ/ﬂd;dﬁﬁkrobvl‘eﬂ h Pt Aanand-weshet With $% KHRO] fndution,
SRR i B T 1t AL 50 Tl W
purified g;ﬁ gﬁl}schﬁﬁradf@g‘ia ﬁi@ 2| ]1/ Kbeib@fEt@»&d aogaaaionailica gel to produce
the FRBek I IEI s Yol d a8 818 BRiob IR (408 s EoRBrORMED):

51. Qf %h%jg’s @2%93%‘7@%%21 HE' ﬁ’tﬁ&d #5557, 10944003 -¥H3 (m, 1 H),

3. 282(dt1,e]=1=l685u5 66 Hz, 7 Hat34hgd r10112$4i @)Pﬁéﬁ?e 2R), 381 kyBID14H0B &k
J—3éhﬁzeg§8 fg%@zj%ﬁoﬁ%ﬁ 8?85 ¥5-39844,1 9868806 (ddd, 7=9.08, 2.05,

0.78 Hz, 1 H), 8.42-8.49 (m, 1 H), 8.89 (d, J=2.15 Hz, 1 H).
Step C: Methyl 3-amino-4-[(tetrahydro-2 H-pyran-4-ylmethyl)aminojbenzoate

O O

Methyl 3-nitro-4-[(tetrahydro-2H-pyran-4-ylmethyl)amino]benzoate (540 mg, 1.83 mmol)
was dissolved in 50 mL of EtOAc containing a catalytic amount of 10% Pd/C. The solution
was shaken in a Parr hydrogenation apparatus under H, atmosphere (45 psi) at RT for 6h.
The solution was filtered through celite and the solvent was concentrated. Yield: 455 mg
(94%); MS (EST) (M+H)" 264.93.

Step D: Methyl 2-tert-butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazole-5-
carboxylate
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NHZ ~~ON_ NH O O Methyl

3-am no-4-[ (tetrahydro-2H pyran-4-yl met hyl ) am no] benzo
W@e@4(d4688 ng, 1.72 mmol) and a catal yti c anmouPtT/GB2004/002427

DVAP were dissolved in 25 nL of DCM Tri nethyl acetyl

chloride 5 (0.230 nL, 1.89 nmol) was added dropw se

and the solution was stirregf.at RT for 2h. The

solution was washed wi th saturated NaHCO3 sol ution,

brine and dried over anhydrous MSOlp The sol vent was

evapor at ed]| The rggidue was divided il three,portions

and each 07 waes di ssol ved in Z0n '

acetic acid seal ed—tube>Each sol u S

heated at 175C i n\3d Srithsynt hesi zer (Person3l

Chem stry) mc ve instrunment for |h. e sanpl es

were pool ed t{ogejher and the solvent was\concentrat ed.

The residue wa di ssol ved in Et OAc and Vished with

saturated NaHCO3 sol ution, brine and dried over
anhydrous MySO4. The crude product was purified by

e L RO 45y ISR 192 )
and a eaplytio dmoitelf DMAB Wengdissoli2dgn 23 HLNYRGMO J riméthylacetyl chloride
(0.2?@'@% Hpﬁl(l):? ?’?% @&dﬁﬁlﬁro&)wkﬁe’an@@l ]cx%%n %va,s_lft’lr%eagf._% ,E(’l?fgis gh The

solulfﬁm wisé %Hsz}{emgl%l) shl)uratéﬂ 198—1(1?03 sol@Bn0Britdzand Hrikehl ovet.aABydroys

=8. .1 7. 96,

Mg%&g By solyeggvarqzevag_or@:ﬁd ’ezf‘%siglassv%%p%\’négd &Dﬁgree fg&bogg %{d eﬁch
sample was dissolved in 4 mL of g1a01al acetic acid in a sealed tube. Each solution was

-tent-Butyl -1 -(tetrahydro- 2H-Eyran -yl met hyl ) - 1H ben
heate{l pi FA20 liea BmithpymiheyizeicPersenal Chemigtry) migrqwave jpsiygyngpt for 1h.

ted. Th id

The'_gfxé\mlg@r regé%to@l_lc_)%etlﬁeg %ﬁcﬂﬁlg %é’lk/et:rﬁl)\/xiaf f:cincentra e . e resi .ue was
dissblvbé antﬁAdmdlvmsEedawbmyhtad NaHC23 6olytion beige amhdyicd ones

ROCUT R E R TN

hexas:addiéhesR leUR At orgilicaqeNgrbdudt e desicbdithie ddfpound. Yield: 237 mg

(ot AR Ryl TRoaLR PORM Dy taL b Bt g 1 6.9
H), Q%t(msi ?%(3 k| Frh & H)’-éCbsrmz. H) 9998 (m M1y, BSI0)(t, (M08 Hz, 1 H), 4.23 (d,
J—742Hz 2H) 7.35 (d J—859Hz 1 H), 7.96 (dd, ]=8.59, 1.56 Hz, 1 H), 8.47 (d, J=0.98
Hz, 1 H).

Step E: 2-tert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazole-5-carboxylic

0 O
~ OJ\@[N\ HOJ\Q:N\
N N

0 O

acid

Methyl 2-tert-butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazole-5-carboxylate
(230mg, 0.696 mmol) was dissolved in 5 mL of EtOH. 1M LiOH (0.765 mL, 0.766 mmol)

was added and the solution was refluxed for 3h. The solvent was concentrated and the
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2-tert-Butyl -5-(isoxazolidin-2-ylcarbonyl)-1-(tetrahyd

ro-2H pyran-4-ylnethyl)-1H 5 benzim dazole O O HO ~
WO 2044NBESN N O O Fol | ow ng t he sane procedurBCT/B2004/002427

Exanple 3, Step A using 2-tert-butyl-I-(tetrahydro-2H

10 pyran-4-yl nmethyl)-1H benzi m dazol e- 5-car boxylic

acid (lithiumsalt) (50 ng,480- 156 nmol ),

[ sa:azol i di ne hydrochloride (19 ng, 0.172 mmol), HATU

Y/ lod Ydr ehdw k) : m
o g e 5y by Sl R 0F e S oYL 4
(99% ) NIB ﬂél_fg())ﬂﬂpr e3dr8ed- phase HPLC using 10-50%
on a C 18 colum and then |yophilized

Exa%??e%i ng the desired title conpound )allspt he
2-teA-ButrglsP (5ukiangidiir2-yedrbonyl)-i(irabydrog2 -G 9an-4-yitinethy NRI-
b (,40(5) MHz, METHANCL-D4): S 1.55 (m 3 H, 1.60 (m 1
enzini agoleg (s, 9H, 2240 (m 3 H), 3.34 (dt, J=11.67,

2.44 Hz, 2 H), 3.93 (m 4 H, 4.05 (t, J=6.74 Hz, 2

H, 4.55 (d, J=7.42 Hz, 2 H, 7.98 (m 2 H, 8.17 (m

1 H; ¥ (ESI) (MH + 372.3; Anal. Calcg for

c21 30 N1.4,TFA + 0.8 H2O C, B340 §.91/ N,

7. 70 o>—féx37; H 5.97; N ¥X._65. 20
- [ (

11 ~ N/ F WO 2004/ 108688 PCT/ GB2004/0024%27 -49
Step A O

2-tent-Butyl-1-[(4, 4-difluorocycl ohexyl)nethyl]-Nneth
oxy- N-net hyl -1 H benzi m dazol e-5-carboxanide OO 0 N

ONN \ANFF .
Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-(tetrahydro-2H-

2-tent-Bu N-[ (4, 4-difluorgcycl ohexyl ) nethyl J¥ N- net h
oxy- N-net hyl - |+ benzi m dazol e- 5-carboxam d@ O
O

pyran-4-ylmethyl)-1H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol),
isoxazolidine hydrochloride (19 mg, 0.172 mmol), HATU (70 mg, 0.187 mmol) and
diisopropylethylamine (0.040 mL, 0.233 mmol) in 3 mL of DMF. The product was purified
by reversed-phase HPLC using 10-50% CH3CN/H,O on a C-18 column and then lyophilized
affording the desired title compound as the corresponding TFA salt. Yield: 57 mg (76%). 'H
NMR (400 MHz, METHANOL-D,): 8 1.55 (m, 3 H), 1.60 (m, 1 H), 1.69 (s, 9 H), 2.40 (m, 3
H), 3.34 (dt, J=11.67, 2.44 Hz, 2 H), 3.93 (m, 4 H), 4.05 (t, J=6.74 Hz, 2 H), 4.55 (d, ]=7.42
Hz, 2 H), 7.98 (m, 2 H), 8.17 (m, 1 H); MS (ESI) (M-+H)" 372.3; Anal. Caled for Cy1HasN303
+1.4 TFA + 0.8 H,0: C, 52.40; H, 5.91; N, 7.70. Found: C, 52.37; H, 5.97; N, 7.65.
Example 23
2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-N-methoxy-N-methyl-1H-benzimidazole-

5-carboxamide
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FF 5 Mthyl 2-tert-butyl-I

-[ (4, 4-di fl uorocycl ohexyl ) net hyl ] - 1H benzi m dazol e-5-c¢
w@emonydest e (33ng, 0.0905 nmol ) (for preparat PONGB2@®4/002427

followng Steps Bto F) was refluxed in a 1:1 mxture

of Et OH: H20 containing 1M Li OH (0.100 ni, 0.0996 nmol)

for 3h. The solvent was evWlporated. The residue was

then dissolved in 5 nL of DM and HATU (41 ng, 0.0996

P ButyiM ¢ h&nfthy IR NSO RN> ety 11 HL

Step%, 0. 1%%tyi\m|!rt(§€4 gﬁtﬁy%%&%%o?ry?pyl ejtqﬁyl am new(lg Og? m.,
benzimida@olerPetarboxamidedded. The sol ution was stirred at RT

for I h. The solvent was evaporated. The residue was
di ssolved in Et OAc and washed with saturated NaHCO3
sol uti brine and dried over anhydrou® MgSO4. The

swified by reversed- phase LC\USinng

10- 50% H&G—éﬁ a C-18 colum afid  he \>—§-

| yophiliz alNording the desired title co a
the correspondtng TFA salt. Yield: 32 ng (70%, 1H
NMVR (400 METHANOL-D4): S 1.54 - 1.65 ( :
1.70 (s, 9 1.74 - 1.84 (m 4 H), 2.03F- 2 (m 2
H, 2.24"-12°34 (in, 1 H), 3.41 (s, 3 H, 3. (s, 3
H, 4.59 (8§ J=7.42 Hz, 2 H), 7.90 (dd, J=8.79,1.37
Hz, 1 H, 8.02 (d, J=8.79 Hz, 1 H, 8.08 (s, 1 H; M
(ESI) (MtH) + 394.2; Anal. Calcd for C21H29N302F2 +

Metﬂylz EftAutylQ-[(4, &Iﬂ@uoﬁ;cy&bhéﬁ@i}n}dthyﬂ -FT-benzapidgzole STarboxylate

3 S0 rvelbiTBEyeriER S FAPRyTY e e ¥4
mlxﬁfﬁngotgH\;ﬁ%n(? ﬁ%ﬂni}%ﬁﬁﬁﬁgugﬁo_ g@gﬁﬁﬂ/ DOB®$2Tmo!) f&Bh. The solvent
was gaporita (TREaES 146 04 At GFomeRAn AP MBS H%ﬁég‘ﬁoﬁ"g 0.0996
mma@%t()(&néﬁl%algﬁdroxélaﬁumd}ocmld@@ﬂeﬂg,cb’ Whsel)and t he

rred at rt fo Tesolutlon
dllSWlﬁSIf}é@h)ﬁﬂmmeE{%)B@-MO 469 omadrwvers addada (Thg solnEeROERS stirred at RT

for @fl CS‘&E (r:al%sne&la‘go r}%ﬁ(?l agéﬁiww%/?g h)galanr omat oé]lrd ?:%h%};ed with
satubtﬁédﬁgal—&iﬂb Solimiona buehse eE:ld@ﬁied aserelhhwinouscMgS(m | H@ nyeduct was

purl?lg_ u?e%ex%sg de I t e &% Wanél then
lyo;h’hhzea aﬁ‘érd(r%  thd dé‘!)red 116 éorﬁp’ﬂund akPhe c&rré'@o(ldrng TFH)salt 1Yi#Hd: 32 mg
(70<§f,) 63 NQR @OWHStMgT@K)I\TOL-m) 5140 268w 12176 o, 1.74 -
1.84[1é‘§’4dﬁ)?bfo'3u%t1<§c(}{£ hahexyh ) neh il 1 aiyi el RYSIHYESOE] 3H), 4.59 (d,
J=7.42 Hz, 2 H), 7.90 (dd, J=8.79, 1.37 Hz, 1 H), 8.02 (d, J=8.79 Hz, 1 H), 8.08 (s, 1 H); MS
(ESID) (1\/I+H)+ 394.2; Anal. Calcd for Ca1HyN305F; + 1.2 TFA + 0.7 H,0: C, 51.77; H, 5.87;
N, 7.74. Found: C, 51.72; H, 5.63; N, 8.14.

Step B: tert-Butyl [(4,4-difluorocyclohexyl)methylcarbamate

H

N\ﬂ/o)r H 0o
! éwg o
FF
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H N uO\~ NH2 HCl 6 ~Ilw6 F F F F tert-Butyl

[ (4, 4-difluorocycl ohexyl)net hyl]carbainate (215ng,
w@2@8208801 ) was stirred in 3 nL of 1M HCl/ AcEH/aB20R3/002427

for 1h. The solvent was concentrated and the residue

was 15 washed with ether and dried under vacuum

Yield: 135 ng (85%; 'H NM30400 MHz, METHANOL-D4): 8

1.3 (m 2 H, 1.76 (in, 2 H, 1.85 (m 2 H), 1.88
-N-?o@-?au%«)f’%%hﬁ Paol(éxgnon% (Sd'(Dmg,% Z;Bﬁm(cﬂ*) wak thssBR elilfn 2@miof DCM

at O°43—L{r{d¢14mﬁ:9ghnf |nm$13 6y x0ohlendyt Jmsdhyes asldechénpprwispiend Bissplugon

v 5 e R B SR e

NaHOOB Raluéibh, bine a8d digeteovet anh3droBs M:gS(B) Taedrude product was purified

[ (4, 4-difluor I hi
vy o A e b T YRG! Qe e
desn‘%@'ﬂﬁl@b&hg&uﬁr iaélayiamhpe0ts. OBNMR (460 BH, CHDJOR GRORMD): 5
he sol vent was concentrated. The resg d%{) 3.03

1.28es 2 dDs b6 (e Hnl-f# (ac! Bhd-GfdEhddDwl ¥ h (93 Hp2.09
(, J-2é)%) %@3 % 004/ 002427 -51 KHSO4 sol uti on,
ur a i

[ution, brine and dried over
Ste;ﬁﬁh[,(d,ﬂdhﬂubt}ﬁ@lﬂhéﬂyamedndbmim byilrechlpgide puri fi ed by
flash chromatography using 4:1 / hexanes: Et OAc as
eluent on silica gel to produce the desired title

conmpound. i ellﬁ (99%9 . 1H NWR (400 MHz,

%%)fz (ddd, J=12.99, 12 b, 3HS1 Hz,

H, 1.75 5 1.86 (m 2 H),

1.91-1. 95 ( H, 1.954+99¢m 1 2.12-2.22 (m
2 H, 3.29 J=6.83, 5.66 Hz, 2 3.91 (s, 3 H),
6.86 (d, J= Hz, 1 H), 8.07 (ddd, .03, 2.00,

0.68 Hz, 1 H) 8.42-8.51 (m 1 H), 8.90 (d, J=2.15
Hz, 1 H. Step E Methyl

3-am no-4-1[ (4, 4-di fl uorocycl ohex met h
tert{Bayd Mtéédlﬂgo@cyplohexyl)methyl]carbamate él%mg, g62 mmn]) was stirred in 3
mL of 1M HCI/AcOH at RT for 1h. The solvent was concentrated and the residue was
washed with ether and dried under vacuum. Yield: 135 mg (85%); 'H NMR (400 MHz,
METHANOL-D,): & 1.34 (m, 2 H), 1.76 (m, 2 H), 1.85 (m, 2 H), 1.88 (m, 2 H), 2.09 (m, 2
H), 2.86 (d, J=7.03 Hz, 2 H).
Step D: Methyl 4-{[(4,4-difluorocyclohexyl)methyl]amino}-3-nitrobenzoate

NH, HCI I+
\O/u\©iN\o_
NH

Methyl 4-fluoro-3-nitrobenzoate (50 mg, 0.251 mmol) (for preparation, see example 3, Step
B) and [(4,4-difluorocyclohexyl)methyljamine hydrochloride (55 mg, 0.301 mmol) were
stirred in 3 mL of EtOH containing triethylamine (0.052 mL, 0.376 mmol) at 75°C for 4h.

The solvent was concentrated. The residue was dissolved in EtOAc and washed with 5%
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Oa N, 0- 1~10~ NHz NHI NH F F 10 F F Methyl

4-{[ (4, 4-di fl uorocycl ohexyl ) net hyl ] al ni no}- 3-nitrobenz
WO@210e/165888 ng, 0.244 nmol) was di ssol ved i n 20Pem/GBR004/002427

Et OAc containing a catal ytic anount of 10% Pd/ C. The

solution was shaken in a Parr hydrogenati on appar at us

under H2 at nosphere (45 psijl-at RT for 5h. 15 The

solution was filtered through celite and the sol vent

KHS\%é %991‘17 %Qﬁﬂﬁécﬁand?%%tloEBbm and A% ové\t@nﬁﬁfﬂ)ﬁs NIp&bY). *The

crud@ pl.'Odmt Vmswtlﬁbd bY ﬂasmuromamgrm aisinl dxlyl hereneriitPAg pe glappt on
sﬂlca:gerpé% 8}30&‘]\}2% Hesilreg) add Lo%pougd OY\e‘I’d g% rrlg é99%3|a HPNNR! (N)O ﬁI‘IZ

CHLDROF ORMADY) [§ 14434(cﬂd,ﬂ}=l1m99,cl32cﬂ4ohé>kﬁz) 28), Nyd71-hitb o, 1 H), 1.75—

s GETBEL 5 0B 8, IR I 4 AP 58 ST

5. 66@1‘5 Q'H)d§91 (3 @8 16.84-(d, P=2EHANDIH), W%dwdemoarmmm Hz, 1 H),
he solution was stirred at RT for 3h. The WO

8422%)@]4(111{)]8%83 Pt E879d%- 6dD427 -52 sol uti on was washed
er
g e R e e A e g
resi due vvas di vi ded dissolved in 3 nL of gl aci al
acetic acig¢yin a eaI ed tube. The soluti®n was heated
at 175C_inja Smtfsynt hesi zer (Personal Chem ﬁ_lry)
m crowaveoi n i@ for 4 X |h. The 30fv
concentratim% resi due was dissol ved O‘ and
washed with saturJfled NaHEG8—sUOPution, brine and dried
over anhydrous™SN\gSO4. The crude product s purified
by flash ch ography using 2:1 / hexad t OAc as
el uent on si a gel to produce the desirgd title
conpound. Yield: 33 ng (39%. 1H NWVR (400 MHz,
CHLO?GZO?MD) 6 1.44 - 1.54 (m 2 H), 156(s 9
67
Metbylﬁl {[g4 W]ﬂug,)rcygc]()gexygmpéhyﬁg}nglg?-@dnnlrgbefn% %,%Iﬁlﬁ na_r@ol)
was Zhs‘féa-lvédjm 2b“r§L %?EDWAC dontdhning a dRalyHel amdmf 0P 90%1’(155 e solution

was shaken 1n a Parr hydrogenatlon apparatus under H, atmosphere (45 psi) at RT for 5h.

The solution was filtered through celite and the solvent was concentrated. Yield: 73 mg
(99%); MS (ESI) (M+H)" 299.21.

Step F: Methyl 2-fert-butyl-1-[(4,4-difluorocyclohexyl)methyl]-1H-benzimidazole-5-
carboxylate

Methyl 3-amino-4-{[(4,4-difluorocyclohexyl)methylJamino} benzoate (70 mg, 0.235 mmol)
and DMAP (5 mg, 0.047 mmo]) were dissolved in 5 mL of DCM. Trimethylacetyl chloride
(0.031 mL, 0.259 mmol) was added dropwise and the solution was stirred at RT for 3h. The
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WD 2004/ 108688 PCT/ GB2004/ 002427 -53- What is clained

is: 1. A conmpound of fornmula | or a pharmaceutically
w@emeposaks e salt thereof: Z R3 N4 1 / \ - RCT/NB2004#802427

5 wherein Z is selected fromO= and S=; Rl is

sel ected from G _| oal kyl, C2_10al kenyl, C2_| oal kynyl,

R5R6N- C1_6al kyl , %Om6 52l-kyl ,

R5C(=0) N(- R) - C1. 6al kyl , R5R6NS( O)2 Cl. 6al kyl ,

solu%e?gs %w@%t%eﬁ NaﬁgOg s%ﬂltlon brine and dried over anhydrous
MgSka RENS§t @2 N(aRé‘\)apGJcateGa rnhy kesidos wes divydeddisselapdipl 3 mL of glacial

o e 0 Hlp R B e SR YR b

(Per$oahlkYemistsy) Ghietoamocystrymhentfor@ X Th. Fht kotbent was concentrated. The

resmﬁ% péOh%/s?r ocar B &g‘eg%\,%%gﬁ le h’ sa&%@@i&i@hg%n l%sge'dnd dried

over%ﬁﬁﬁﬁ@(ﬂ@k@@l Rﬁ")e onuc odues#xd pur@@dla@ dlayl clﬁém@))gr,aphy using 2:1 /
C3_10cycl oal ycloalkenyl 6heteroc yl
hexanegfEON 1B edm@t @r %BW the dggiedatitle @g}p@un Yield: 33 mg

0 y | kynyl , 1.59—
(39@6 B g(iféggﬁl@ﬂL 060%18%1?}%81 Ayn 3!54 (m.2 H) 1|56 (s, 9 H)
1.67@8, 10Dy tb64l. Wym, @H)eanha .18 @4, 38&); él%dhl@e@,f H-2@1d dai #yiHz, 2 H),

1 EASSRISTIR 1 BB gy 0895 1

Cl_10hydrocar byl am no, C6_10aryl, C6_10aryl-C(=0) -,
C3_10cycl oal kyl, C4_8cycl oal kenyl, C3. 6heterocyclyl or
C3_6heterocyclyl -C(=0O) - used in defining Rl is
optionally substituted by one or nore groups 20

sel ected from carboxy, hal ogen, cyano, nitro, nethoxy,
et hoxy, nethyl, ethyl, hydroxy and - NRSR6; R2 is

sel ect ed fron1the group consisting of Cl_10alkyl,
C2_loal kenyl, C2_10al kynyl, C3 8cycl oal kyl
C3_80yc|oa|ky| C1_6al kyl , C4 _8cycl oal kenyl - CL. 6al kyl ,
C3_6heterocycl oal kyl -C1_ 6al kyl, CA4.8cycl oal kenyl,
R5R6N-, C3 5heteroaryl, CB_lOaryI and
C3_6heterocycl oal kyl, wherein 25 said Cl1_10al kyl
C2_10al kenyl, C2_10al kynyl, C3_8cycl oal kyl
C3_8cycl oal kyl - C1_6al kyl, CA4. 8cycl oal kenyl - C1_6al kyl
C3_6het erocycl oal kyl - C1_6al kyl, C4. 8cycl oal kenyl

C3 _5heteroaryl, C6_10aryl or C3.6heterocycl oal kyl
used in defining R2 is optionally substituted by one
or nore
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groups sel ected from hal ogen, cyano, nitro, nethoxy,
et hoxy, nethyl, ethyl, hydroxy, and - NR5R6; WO
wWQoN04588688 PCT/ GB2004/ 002427 -54 wher ei n R5PCTR6Banwd/002427
R7 are independently selected from-H, C-6alkyl,
C2_6al kenyl, C2_ 6al kynyl, and a dival ent Cl.6group
that together wi th another-5dival ent R5, R6 or RC forns
a portion of aring; and R3 and R4 are independently
selected fromH -OH amno, R3 and -O R8, wherein R8
5 is independently selected from Cl_6al kyl
Wha(G2 chahé&kinyl , C2_6al kynyl, and a dival ent Cl. 6group

1 b IRGohid hﬁﬁer b %g%gngﬁaﬁgmmiﬁQéceﬁéme%me&oporti on

he sane
tlne and wherein said @ -6al kyl, C2.6al kenyl,
C2. 6al kynyl, or di Ient CL, Ggrﬁyp in defining R8 is
optionally substltutedlby 0 jgggg groups sel ected
from car boxy, hangenR_ CV8 tr nmet hoxy, et hoxy,
hydr oxy, carboxy and - NRSRG; and R4 together
with the 10 nitrogen connected tﬁ%reto forma portion
of a 5- or 6-menbered ring, wherein said ring is
optionally substituted by ore or nore groupd sel ected
whefeff@M car boxy, hal ogen, cyano, nitro, nethoxy, ethoxy,
hydr oxy, carboxy and -NRSR6. 2. A conpound as clai ned
|nZe$@|1€lﬁeﬂfrqm@r@MS 15 Z is O=; Rl is selected from

| ! n§ 1 g 1-6
ng %f%%l:tﬁd nf@l 1‘@% o ﬁa?k%gl naéhkzy lzi REANCE; Aabr°0-C
alkyp Réﬁwom(-%cmukyl @aﬂgse@opo) s&@tyIA%IQSQTO)zN(-R )-Crgalkyl,
5 K arvl-
RSN EHl RGN Grabab SeyepyiC et e
—@cﬁimtser@gy@bwhﬂcﬂ@Q\a}kycmwclqalkenﬂaa&?ucyl R‘é@eterocyclyl -C1.
calkyinCaPE IRk OIH o £ PRy P mELR B & ey RIGTONG

R)-R R, ﬁ@%ﬂ( 1§ @RGNW&@DN(-R’)S alsﬁsm@@am«m Cs.
o6al kKen C2_6al ky éB phenyl - C sa

marxményary@ ) .6k 1wa¢1R§Jl<y1 801918911513%| (Pé;ﬁpetﬁt)j/?"?éf‘éﬂ@fi Cs-
Ghet%e)g%tcde(?gkk 1Jel %}dﬁl E&ﬂkyl Ca-10alkenyl, Cy.joalkynyl, Ce.10aryl-Cealkyl,

Ce. 1653)!1&(60&1(13@@1@1;/@3 1@(y:c©)al-k®l}_-C4mll{w,| Ca-scpploallkenzt-G|- galkyl,

B e
Ce. lateill ol faggl?g@@) - @phjogeiahlkyl, fﬁgkgrsblloalkem @%llcim@;ﬁgylmr e
Cs. Gﬁqtgrzg;c y}&(ﬁ cz{nhc{;)@?mg t1§]w)%%ngl?¥]§ﬂ% nH’g;S ?% )?i}e I jjore groups

seleERADm caftoxk Sha! ﬁf%kﬁ Clygith, hitdMrletRx@rethiity Clﬁétﬁyliaéﬂmlg hedroxy and —
Cl-6 al kyl , kenyl , C3.6cycl oal kyl ,

Pﬂ{@cycloalkyl Cl_4al kyl, c4 6cyc|oalkeny| Cl_4a|ky|,
{grf§ %e%c?e%l%c{n?ﬁﬁgééﬁg%ns‘}ﬁirﬁ)ﬂf C. yl oy plieayikenyhikynyl, Cs.

het er oar
scycﬂﬁillﬁhﬁfﬁcwwksddhkglkyl Gmyelpaikgml@l@kylg@ dalerogysloalkyl-Ci.

5alkg Cg g%ygﬁsg(‘e&}g%ﬁ_@]gi,_ 43 cla;r}é'flfyl, %%:m%@i %11(? @ _b%{er&'}el%gl%k’ lwhere:m
said Cy.jealkyl, Ca.joalkenyl, Cy-j0alkynyl, Cs.geycloalkyl, Cs.gcycloalkyl-Cyealkyl,
Cu.soycloalkenyl-Cyealkyl, Cs.gheterocycloalkyl-Ci.salkyl, Cs.gcycloalkenyl, Cs.sheteroaryl,
Cg.10aryl or Csgheterocycloalkyl used in defining R? is optionally substituted by one or more
groups selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy, and —
NR°RS;
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C3_6het erocycl oal kyl - C1. 4al kyl , C4_6cycl oal kenyl
C3. 5heteroaryl, phenyl or C3_ 6heterocycloal kyl used
WO poodabsess ng R2 is optionally substituted by OPET/GB2004/002427
nore groups selected from carboxy, hal ogen, cyano,
nitro, nethoxy, ethoxy, nmethyl, ethyl, hydroxy and
RSR6N-; WO 2004/ 108688 PCH33B2004/ 002427 -55 R3 and
R4 are independently selected from-CH, am no,

Cl 5 Rabios, ROgh (R L&l Hepehdetly seB@tea R4 t@g;@l‘k?? C2 Xﬂll&éﬁy] Co.

the nit rogen connect egﬂ%%ﬁ heréto forma Ortl 9
salkymyl, Gndre dbyeleatCi.agiong thaingedienwith motmrrdqul@t BotR’ cﬂli&ﬁ |f ms a

ti.tuted by a group selected from hydroxy, carboxy,
portlﬂﬁf’ﬁwm%r?&get hyl; and 5 R5 and R6 are independently

seRéaiER fre tlﬂilepdﬂder(ﬂy—s@hbﬂesi froameH GO alen R and -30- R wherein RS

. . Zi

o ST e ST 0 ol AR o

that %%@h@h&ﬂl%&‘iﬁer dik@leREIR fofthd p&iloﬁlbf atiky,|wherein R® and R* are not —H
phenyl - C1. 4al kyl , phenyl| -

at th@garg@’y@p@@ﬁ Wghete@n_lsagb@ k@ﬂky alg@}y& (gzé:;l%m1 or@djvajent Ewgroup in
deﬁ@g-ghﬁt gﬂ gl %sﬁ%}edél)ﬁj é(%éloﬁ énorc; %roups selected from carboxy, halogen,

cyaxﬁ’,%mﬁwymbtha*)k ythoxmy@d@gy,@(aﬁzwy laxydl NN 50 Ig ; or R3 and R* to gether with the

o Gl A i L Ry e

opt1&ﬁﬂ§/-s®§t‘i(méﬂi)y(ﬁ]aloahioyd groplbrbxeydcte@frmtd@d)xy, halogen, cyano, nitro,

phen C(=0) - Cl1- 4al k ¢ycl oal kyl - Cl1. 4al kyl ,
meﬂt%ys%tb%yom&%’% Far%i 4‘51%&%5}?@3 15

6het erocycl yl - Cl 4al kyl ,
C3. 6heterocyc| (=0 - Cl_4al kyl, phenyl,

2. C3Asegmnayad wrlameé in clgifft SYRSESR| yl or
C3_26Q@t_erocyclyl C(=0) - used in defl ni ng Rl is

optlonally substituted by one nor e ups selegted
®hihselestpdriont G asbkyl, rﬁztﬁalbenMﬂfséﬂéynyleR yé)

o5 s SIS R 450y

CMRIQy@A_@Ithkkaﬂ}k-}ﬂmﬁﬁyM@i éhyferocyclyl C1.4alkyl Cs. 6heterocycly1 -C(=0)-

Cmésgyg%eég ;{%2;) ?{@-}{% §§Zin€idé ! ioﬁr}?%?&d %%lo'@ﬁyl Cs
chﬁll@iﬁjp QQ oyckyBaity Ldhertdeydly il (=6) erein said C;. 6alkyl Ca.
6a1k@xylg$§a§%3§¥§ﬂeﬁ?lgq§éfaw% A ESIEGHON et Gty gty £ o
CofPULRRAL |8, BHBECHUERRY LI, DRIRIBIGURPCRDEC] By, Co

om ca Xy yano, met hoxy, et hoxy,

mambChwhryl-@(*@) C;tnyd'lcm&yhﬂd msmmﬂnylZ@ dRSteEasHICIRbO e

I nde I I
oneteB TR REyD: Yol B E R Bl RALEN R0 o o g
selefcfedlﬁmﬂirbcadyl IndogeElcyand, ljtho, arethaBy, SbdxyompthybethyRbydmedy and

4 together with the nitrogen connected thereto forma
ftion of a 5- or 6-menbered ring wherein said ring

I s 10t kQdd Yo dRSdrbipdonsistng & cgréanupl s:ggaelcehgu Chkaymoalkyl, Cs.
hydr ox nmet hoxy et hox Cy met hyl hﬁé
scycloalkyl-Cy 4alkyl Cs- scycloalkenyl alkyl, C3 6heterocycloa yI-Cj4alkyl, Cs.
scycloalkenyl, Cs.sheteroaryl, RR®N-, phenyl and Cs.gheterocycloalkyl, wherein said Ci.

galkyl, Cy.galkenyl, Cs.gcycloalkyl, Cs.scycloalkyl-Cy.salkyl, Cyscycloalkenyl-Ci.4alkyl,

Cs.gheterocycloalkyl-Cy.4alkyl, Cs.scycloalkenyl, Cs.sheteroaryl, phenyl or Cs.
¢heterocycloalkyl used in defining R? is optionally substituted by one or more groups selected

from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and R® RGN-;
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30 4. A conpound as clainmed in claim1, wherein Zis
0=; WD 2004/ 108688 PCT/ GB2004/ 002427 -56 R is

W@ 200aa08s88 f r om cycl ohexyl met hyl, cycl ohenyl met Pgi/GB2004/002427
cycl obutyl net hyl, cycl opropyl nethyl, ethyl, propyl,
adamantyl , adamantyl nethyl, allyl, isopentyl, benzyl,
met hoxyet hyl , tetrahydropyssnyl net hyl ,
t et rahydr of ur anyl net hyl , cycl ohexyl oxy,

CyRIs rﬂgﬁ%{r@ md@ﬁ%ndgdt%lemiea 'ﬁ‘oﬁp—e(t)ﬁ}’émmé O YsaikgyAndet hxkoxy, or

3 , pyrrolylethyl, 1 nDrphollnoethyI
R a14d i tjngstﬂicmm\l tby oltesige ginmeethy therety g eeyiopeafisy- or 6-membered

rlng,z\ylg%%rg :s):«!u}é d,%%@#hﬁhal%’!’ub{[ﬁ@t?@ E}_f : igp X FJi §$+t% %rglgnltf&woxy, carboxy,

metﬁ%flhﬁu ehylt aet hyl,  (2-ni trothi ophene-5-yl)-nethyl,

( 5 R( alacggéoéglﬁ iﬂgl?nztgr s€ em,eé fgo%l}ﬂﬁl)salkyl and C,¢alkenyl.

(2, 3-di hydro-I Hi soi ndol e-1-yl ) net hyl , and

5-(2- nethylthlazolyl) R2 is selected fromt-butyl,
3. n- Bueogpound peealaiped olaimdyyhergie | ohexyl |

cyels 6exy| nmet hyl, 10 n-pentyl, |sopentyl

trif uofonethyl, 1, 1 dlfluorc;egh N-p| peridyl,

di Retisseleateil fiom @m}kyl, Co.sdigeriylhyB 'R &m@lhx/ldePn% 2L,

Rschwgﬁg F:Oﬁpa)ﬁ%ﬁ %yl-é‘gngfkgloﬁ r§1 @'(-Io(%bi mﬁﬁg Cs 6g:lycloalkyl -Ci.salkyl,

Cy- 65}@1@@1{&}2{1 @1[49“[}']]’@@ MQI‘OC@&IYWG] 4dipdy Gx&lgtemYﬂEb(Q](—é})c{h aalkyl,

phe it S PP E1H g ot SRS bGP bifiein seid Craalio

Co. shlﬁélmzk’fkﬁdlm Tyl Rs@dlyaikﬂmﬂ(som@m)mlmncg} phenyl-Cialkyl,
roxy-4-net hyl -i soxazol i di n- 2-
Phewlré/(r

Bnoh i CEo o s b Pl alkyl Ca
6het%rz)%%‘§l d%%llé%r N, Me%k&fybwl ck—o%ltcl mhk);rll }ﬁhinl_{l Cs.scycloalkyl, Cs.

| pi peri di n-2-yl7] nmet benzi m dazol e-
6het5rogm1ﬁ@x @ml'd:geroczglyl -C(=0)- uséd in defining R" is optionally substituted by one

or n}ﬁre(:j grotuPSBs%Le% ed f ogncya% %ﬁ e&%bg‘?ﬁtpcy " %etl%xpl' éql(%yh M’Jem‘}i'l'e@ﬁp zh'ydroxy

carboxam
and-R(SRW ohexyl rret hyI )- N rret hoxy- N- net hyI I
carb

RS
A S T S T W N TN O
Cs. s%d(l&mts?ﬂcﬁ 4hkyhlb@pﬁ1bm&§zloamyﬁc gan@ﬁ X};.@Iled@o(lzyZE)alkyl Cﬁ _sheteroaryl,
cl ohexyhnet N- met hoxy-
andighet Pnerw%%rﬁzm GarPlosBob 2 %@m{k&g% 4alkyl,
Cs. 6&%@6?&194‘1%?13@] Qﬁkﬂ}’b Gh%fe(fo"eyélogl EFEQM{GE&&?}W andl\ﬂrhﬁﬁflﬁﬁ&i in
H-benzi nm dazol e- 5-
deﬁmn(g@y d$ otionglhnsbktithted by Ene or mpmrmns selefisd from carbexpihalogen,
cyano nltr(}/ meﬁm?& ne\fllnc)xylljﬁ%thyl ethyl, hydroxy and RR®N-;
R’ and R® are independently selected from -H, Ci.¢alkyl and Cy.salkenyl; and
R3 and R* are independently selected from —OH, amino, Ci.¢alkyl and Cj.alkoxy; or
R® and R* together with the nitrogen connected thereto form a portion of a 5- or 6-membered
ring wherein said ring is optionally substituted by a group selected from hydroxy, methoxy,

ethoxy, methyl and ethyl.

4. A compound as claimed in claim 1, wherein

Z is O=;
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30 benzi m dazol e,
1- (Cycl ohexyhnet hyl ) -5-[ (2, 6-di net hyl nor phol i n-4-yl)ca
WO boagbges®- (1, 1- di met hyl propyl ) - 1H benzi m dazptEBGBY04/002427
2004/ 108688 PCT/ GB2004/ 002427 -57--- -
1- (Cycl ohexyl met hyl ) - 5- {
[ (2R, 65) - 2, 6-di net hyl nor phadd-n- 4-yl car bonyl }-2-(1, 1-
di met hyl propyl ) - 1H benzi m dazol e, 1-(Cyc

! Obf@‘s'e%@t%ﬁ'ﬁjo?n c%c{oikeﬁmtﬂw b;vdlcﬁfeﬁethéthﬁ &t dabihgl, n-

cycl()lzr@)?l%;{llbﬂl el @rcrpmb %Eﬁﬁmyadmanhﬂ, aHylHsanspiyhpeyayl
metliﬂxygtg}zlb gﬂ{d?c%)y?an?lhmﬁth}gOt)e(:tg%halldroé“uran)gme hyl, czlclohexgloxy,
cyclpHexfy yriho) diznethylehingethyl24-pyridyloetipt, ayﬂypudmbwl)y-l,ll-pyrrolylethyl 1-
N T e ———.
methyl20pyiRliBPasthi 1, &@pﬁidymaaagmmetﬁylczaplbamnmdmyl 3meny1methy1
(2—ng§c{§hi[eé@§%t§¥yb&;@gt$w]éa—r%ggxy¥ ilfr{s}ngézglp 2- metﬁ 1, (‘ISI_%aQ&Q)%ymrgﬂgyl) 2-
furypl_(m‘%ﬂqﬁ/z)oﬁe?(&h%flﬁ ?soﬁl‘d@fehyifljrhbtﬁﬁt Eﬁd 5'-(‘2 methylthiazolyl);

m dazol e-5 - carboxam d
[2 e?rselelgtgﬂfltom ﬂ-butj]gg-@pbih@xlypthﬁ}t pty gyclohexyl cyclohexylmethyl,

n—peeg%%gcﬁ)le%nt[y tr(l)sIBet %]l’ } QQ% Cyc%{ét%%l ﬁ%ﬁgi Qin'ﬂat lgthrznlo ;Lnﬁhenyl
pyrlflilotgzr%ydycliqﬂét;aﬂbM‘ls}drmmam@;n)zgt;wxw«pmpylzan@Nrmmhyllmyl and
H e ﬁgﬁg h.? egencg A%e?eftﬁfdl f?(gn {ng yw‘o?@ 19%&}) art

ethoxfy CMqﬁcaheR\? Itdgeﬂiaybv)th 1he+ﬂn@@gmcmndaaraa Ithe'iety lfarar Hgroyp seldoted from
| i soxazol i di n-4-ol

lsoxazgslgw% Ph-4 MPW@QWW)YIQ“ prdreat HFEWP%&W}m:LZ-yl

3 dazol -5- yl]carbonyl } isoxazolidin-
Nrﬁo’i g‘r?f%ngiutyl
- (cycl ohexyl mat hyl ) - N- et hoxy- N- et hyl - 1H benzi m dazol e-
5- car boxam de, %ﬁﬁtent-Butyl
I

5. N- e EHBRADESSeRtPAAOmE (t et rah

Yy drQpAtE VIR dlethl ORY f1YR) 1 —Hé‘thyi’p'iperldm-Z-yl]methyl} 1 H-benzimidazole-
benzi m dazol e- 5- car boxam d

5-cabexamtideBut yl - 5- (i soxazol i d| n- 2- yl carbonyl)-1-(tetrahyd
r20 t%}: rp%(t?l 1’ flcy?ffomgt}lyl% NIV dRRIRAL-682 RhiBazole-5-carboxamide,
[ (e it LiyologetybheloyD )Ahm@myxwmcmﬂhwewmwp-si

carbl_(g-xamlde

1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-N-methoxy-N-methyl-1H-
benzimidazole-5-carboxamide,

1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-N-methoxy-N-methyl-1H-
benzimidazole-5-carboxamide ,

1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-N-morpholin-4-yl-1 H-benzimidazole-5-
carboxamide,

1-(Cyclohexylmethyl)-2-(1,1-dimethylpropy!)-5-(morpholin-4-ylcarbonyl)-1.H-
benzimidazole,

1-(Cyclohexylmethyl)-5-[(2,6-dimethylmorpholin-4-yl)carbonyl]-2-(1,1-
dimethylpropyl)-1H-benzimidazole,
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benzi m dazol e- 5- car boxam de, and pharmaceutically
acceptable salts thereof. 30 6. A conpound accordi ng
wa o00angse8sie of clainms 1-5 for use as a nedi caneCl/GBYD4/002427
2004/ 108688 PCT/ GB2004/ 002427 -58 7. The use of a
conmpound according to any one of clainms 1-5 in the
manuf acture of a nedi caned? for the therapy of pain.
8. The use of a conpound according to any one of
c| B{@®IchedylLinathy e - ([EERI6HL, tHdanealiylmorpholimd i dlatbanyl} Gr(1,1-
nt . of xiety disorders. 9. The use of a

ﬁ' fhﬁﬁtr a q
imegy CEFMYE!E0 any one of claims 1-5 in the

”Hfl&tfﬁfdh%}ﬂnn@ Iy{:) -2-(eriiaamBNropy)-5 i(hexdzoRdinueyitarbényl)- 1H-
cancer, multiple sclerosis, Parklnson s di sease,
benzmud{umh%gt on's chorea, A zhei mer' s di sease,

Iagk 8 -{:ff ?@%bﬂ%drhqétﬁg?@e(ﬁsl ﬁﬂx@th‘jﬂfrébﬂ)\lﬁﬁib%ﬁﬁndazold-

armaceuti cal "‘conposition
yl]caclmmyl}-Ginathy iscxengidimérohccor di ng to any one of clai nms

oA B SPRAR b2t BRERPRAI R P E At

yl}cabunyBH4- nﬁﬂiynﬁdxazcrlghrt-h@lst ep of 15 admi nistering to

d
oo P A RS PR it
Of 24 %érﬂﬁuﬁﬁlé - (@cl&%xylﬁqem)mxétﬁoﬁy 1plamanmﬂgzoae ﬁ-oarpaxmﬂde,

c o%‘mf‘? Byl t(%l@péﬂnﬁhyﬂ)égﬁhy}fa!—lge@gib}a 3998216’?(9312%1?}?0 la
carbbidmide,© X | N>-R2 N 1

(4R)-2-{[2-Tert-butyl-1-(cyclohexylmethyl)-1H-benzimidazol-5-
yl]carbonyl}isoxazolidin-4-ol,

(48)-2-{[2-Tert-butyl-1-(cyclohexylmethyl)- IH-benzimidazol-5-
yl]carbonyl}isoxazolidin-4-ol,

2-tert-Butyl-1-(cyclohexylmethyl)-5-(isoxazolidin-2-ylcarbonyl)-1 H-benzimidazole,

(4R)-2-{[2-tert-Butyl-1-(cyclohexylmethyl)-1 H-benzimidazol-5-yl]jcarbonyl}-4-
methylisoxazolidin-4-ol,

(48)-2-{[1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1 H-benzimidazol-5-
ylJcarbonyl}isoxazolidin-4-ol,

2-tert-Butyl-1-(cyclohexylmethyl)-N-ethoxy-N-ethyl-1H-benzimidazole-5-
carboxamide,

2-tert-Butyl-N-methoxy-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-
benzimidazole-5-carboxamide,

2-tert-Butyl-5-(isoxazolidin-2-ylcarbonyl)-1 -(tetrahydro-2H-pyran-4-ylmethyl)-1H-
benzimidazole,

2-tert-Butyl-1 -[(4,4-difluorocyclohexyl)methyl]-N-methoxy-N-methyl-1H-

benzimidazole-5-carboxamide, and pharmaceutically acceptable salts thereof.

6. A compound according to any one of claims 1-5 for use as a medicament.
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R 11l 25 with a conpound of R3NHOR8 to formthe
conpound of formula Il, wherein X is selected from
wW@Lqo4B08688 and OH, WO 2004/ 108688 PCT/ GB2004/ ORCHEB2004/002427
59 Rl is selected fromCl_loal kyl, C2_10al kenyl,
C2. 10al kynyl, RS5R6N-Cl_6al kyl, RSO-C1_6 al kyl,
R5C(=0) N(- R) - C1_6al kyl , R5F§6NS( =0) 2- C1. 6al kyl ,
RSCS( =0) 2N(- R) - C1. 6all kyI
7. of 9:(')\'(1 AT agélor@iﬁg K}’Any one of claims 1-5 in the manufacture of a
7 -C _6al | oaryl - C1. 6al kyl ,
medmndrﬁiwlythe th@(apy)pf piinGal kyI c3_| ocycl oal kyl - Cl. 6al kyl ,
C4_8cycl oal kenyl - Cl. 6al kyl , C3_6heterocyclyl-Cl_ 5
6al kyl , C3. 6heterocyclyl - CX =0) - Cl. 6al kyl ,
8. ClTh@lliB)td)lf acampyindricomdinRERGN-gne RS @a;ms%@(m:’@l)e mganufagyre of a

medﬁsmeggé@% Ef\i{tﬁ??tcé(‘l%‘%%’%a?ﬁa ngﬁgg/l?&NgO)R-??

C3_10cycl oal kyl , C4-8cycl oal kenyl, C3. 6heterocyclyl
and C3 6hetero clyl =0) - |n m
9. C1 Th@gﬁ%;@}i ja coapoy ach%rﬁW 0 Qgéy QE)@\M% {;\e ﬂ'le manufacture of a
dix 3t ¥tha GlathRhot onut E)Qlel@ﬁxs@aﬂgﬂsoﬁad iydase, Huntington’s
me L'dmlclnl'c:yctlll“oal:@Il<y Clcalzlace Kyl Q%A 8cycl oal kenyl - Cl, 6a) kyl ,
choréf) AlgheBher edisraye |g93tm@gesggqxl|d}qorders and cardiavascular disorders:
C3. 6het erocycl yl - C(=0) - C1. 6al kyl ,
Cl1_10hydrocar byl am no, C6 10ary1 C6_toaryl -C(=0) -,
10. C3 Miﬂﬁmﬁddaaﬂldayqu@@ttﬁmcoinpamkgﬂdemp@?lH@h@lfélﬂg eyastyyane gf claims

et eroc used in defining RL is
15%@Eﬁgﬁﬁ??§uéﬁb¥?9$&95%(ﬁVRBne or nore g?oups sel ect ed

from carboxy, hal ogen, cyano, nitro, nethoxy, ethoxy,

met hyl , ethyl, hydroxy. and - R6; 15, S se e
11 r drigthed ad fy dhefheraps piRamG Boyarer Fi?%%ﬂd@}mﬁ%&%&“ﬁi%eyﬁq? of
| LiRaloetdpy a therapeutically effective amount of a

adm é%3§5§§ME§?E§“’m§g¥$| égycloafkenszC1.6alkyl,

com@ﬁwﬁhet@ﬂUQy@hn&@ﬂqnfﬂ@ﬂnsLéalkyI C4- 8cycl oal kenyl ,
R5R6N-, C3_5heteroaryl, CB_loaryI and
C3_6heterocyc|oa|ky|, mherein said Cl1_10al kyl,

12. C2.Al fhathlsé forl prep@Zing @ abpounld of €8m8IE| oal kyl ,
C3_8cycl oal kyl - C1. 6al kyl CA. 8cycl oal kenyl - C1_6al kyl
C3_6het erocycl oal kyl 5 CL. § C4- 8cycl oal kenyl ,

C3. 5heteroaryl, 20 BB\ N3 6 eterocycloalkyl
used in defining R2 isiopt |y stituted by one
or nore groups selﬁet@d f rerf boxy, hal ogen, cyano,
nitro, methoxy, ethoxy, nethyl, gthyl, hydroxy and
NR5R6; wherein R5, R6 and R7 are |ndependently
selected from-H, Cl_6al kyl ,JIC2_6al kenyl, C2
6al kynyl, and a dival ent Cl.6group that together Wi th
anot her dlvalent R5, R6 or RC fornms a 25 portion of a
IR dohpQmIGE shalukyi, C2_6al kenyl
“mggﬁggﬂgéﬁﬁﬁﬁﬁgﬁgﬁéﬁdlvglent C1 Ggroup t hat

11}
with a compound of R3NHOR? to form the compound of formula IL,

wherein
X is selected from Cl, Br, I and OH;



10

15

20

25

30

together with a divalent R8 forms a portion of a ring;
and R8 is selected from-H Cl1 _6al kyl, C2 6al kenyl,

wa@2208abdegnyl , and a dival ent Cl.6group that tRPQEGB2004/002427
with a divalent R3 forns a portion of a ring. 30

-59—

R! is selected from C.jalkyl, Ca.joalkenyl, Co-joalkynyl, RSR(’N-Cl-Galkyl, R’0-C1

alkyl, R’C(=0)N(-R%)-C;.salkyl, R°R*NS(=0);-Ci.galkyl, R’CS(=0);N(-R")-C1.calkyl,

RRENC(=0)N(-R")-C.¢alkyl, R°R°NS(=0),N(R")-C;.calkyl, Cs.10aryl-Ci-salkyl, Ce.joaryl-
C(=0)-C¢alkyl, C3 iocycloalkyl-Cy.galkyl, Cs.scycloalkenyl-Cigalkyl, Cs. ¢heterocyclyl-Ci.
salkyl, Cs. sheterocyclyl-C(=0)-Ci.salkyl, C1.ichydrocarbylamino, R°R°N-, R°0-, R°C(=O)N(-
R%)-, RERONS(=0);-, R°CS(=0):N(-R%)-, R'RNC(=O0)N(-R")-, R°R°NS(=0):N(R)-, Cs.
joaryl, Ce.10aryl-C(=0)-, Cs.jocycloalkyl, Ca.scycloalkenyl, Cs.gheterocyclyl and Cs.
¢heterocyclyl-C(=0)-; wherein said Ci.joalkyl, Ca-10alkenyl, Ca-joalkynyl, Ce.10aryl-Crsalkyl,
Ce-10aryl-C(=0)-C.¢alkyl, Cs.jocycloalkyl-Ci.alkyl, Cascycloalkenyl-Cygalkyl,
Cs.gheterocyclyl-Cigalkyl, Cs.gheterocyclyl-C(=0)-C;.salkyl, C1.1ohydrocarbylamino,
Cé.10aryl, Cs.10aryl-C(=0)-, Cs.10cycloalkyl, Csgcycloalkenyl, Cs.gheterocyclyl or
Cs.gheterocyclyl-C(=0)- used in defining R! is optionally substituted by one or more groups
selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and —
NR5R6;

R? is selected from the group g:onsisting of Cr.10alkyl, Ca.joalkenyl, Ca.ioalkynyl, Cs.
scycloalkyl, Cs.scycloalkyl-Cisalkyl, Ca.geycloalkenyl-Ci.galkyl, Cs.¢heterocycloalkyl-Ci.
galkyl, Cqgcycloalkenyl, R5R6N-, Cs.sheteroaryl, Cs.j0aryl and Cs.gheterocycloalkyl, wherein
said Cr.10alkyl, Ca.j0alkenyl, Ca.joalkynyl, Cs.scycloalkyl, Cs.geycloalkyl-Cygalkyl,
Cuscycloalkenyl-Cy.galkyl, Cs.heterocycloalkyl-Ci.galkyl, Cygcycloalkenyl, Cs.sheteroaryl,
Cg.10aryl or Cjgheterocycloalkyl used in defining R? is optionally substituted by one or more
groups selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy
and —NR5R6;

wherein R, R® and R” are independently selected from —H, Ci.ealkyl, Co.salkenyl, Co.
salkynyl, and a divalent Ci.sgroup that together with another divalent R®, R® or R” forms a
portion of a ring;

R? is selected from Cy¢alkyl, Casalkenyl, Casalkynyl, and a divalent Cy_¢group that
together with a divalent R® forms a portion of a ring; and
RS is selected from -H, Cy.salkyl, Ca.alkenyl, Ca.¢alkynyl, and a divalent C.¢group that

together with a divalent R? forms a portion of a ring.



