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WO 2004/ 108712 PCT/ GB2004/ 002430 -1 BENZI M DAZOLE

DERI VATI VES, COWMPQOSI TI ONS CONTAI NI NG THEM
WEREPAGYTI ON THERECF AND USES THEREOF 5 BACKGREUNMGBZIO4/002430

THE INVENTION 1. Field of the invention The invention

is related to therapeutic coppounds which are CBl

receptor |igands, pharmaceutical conpositions

cont ai ni ng these conpounds, manufacturing processes

thereof and uses thereof, and nore particularly to

BERROMINA 7013 mﬂﬁv%xf@s? HOVIPESATONS CdﬁTgIﬂa@NG THEM

rcurarly, ent Tnventionis re

conpounds PREP T]lﬁ]NéfHEEE USESt’Hﬁ E

cancer, nultiple sclerosis, Parkinson's disease,

Huntington's chorea, Al zheiner's disease, anxiety
BAUKGROASD GRYHIINVERTIOR! di sorders and

cardlavascular di sorders. 2. Discussion of Relevant

S n managenment has been an inportant field

Of ?B@QVGJ&BB 1@&‘1’6&8 Hepapehtic Jbﬂﬂ)ogﬁc?srlvhléﬁarw}jl r&d2pP ligands,

t hat cannabi noi d receptg .g., CB1 receptor, d
pharesequtiorl compesatiats confeiningi thf@e cergpeings, srnanafﬂcalgloa PMCQSSGﬁtHCYCOf
and ]rlseg{h%%of%ﬁ@ eﬁ% P cﬁﬂ#ﬁrﬁg Fg%t)&fndg Ihaf% @gi Qg:%%t)ggééogg . More
partiealeidy, dlieSpreSetiavaitioy is €Bledrte c«impcnmds thaemhybatfédtive in treating

poRegreb Rt iglesolsmhstsy il i FRU R GT E e AR Ry s

- disedyd, kR tydibd¥Bdrh, | Qstf Rsbstingl Bsbrdeds dldcagBiascuddrdisbiREUES

derived fromthe imune 20 system Wile CBl receptor
2. fR t Jechngl t rahydr ocannabi nol (9-THC) and

an aﬁﬁmr%ﬁa%eﬁ{eﬁt Hh%%feéﬂ arl 1%@&5&1?39?&%%&%%5@%5@ ii'has been
ani mal s ey tend to exert undesired

wel ikiewe ﬂfaé@qnsabveolg recepior/ltnddiii W@pgar,o@Bzelfecmr)shganﬁ%mcludmg
ag&%ﬁéﬂ% gintg ?ﬁ; érﬁil nvqu Eﬁ@? qﬁ@ecx%heﬂ% m{'nqu Qﬁﬁz 8f 5’[11%51 models

unaesir e S are
by intertbéimgGRth @Bpmd(om @2250ebtocsat @cheirallyONB; reEbgom agrlecated

ProgdaB eI fR eV Y T SR £ B RGP Prrgmariy in
thecﬂﬂﬁﬁl&)fja @sdire peisarilyasagdeePai the tolls AbdHsseOderiaed frothshetniniune

i mproved overall in vivo profile. Therefore,
SY{¥ere is a need for new CBl receptor |igands such as

ag OW}PHE B, 38epRP BEchists, sth ak AVEIHE &f@@iﬁh%ﬁolt(ﬂﬁTH@lj &nd
useful in managi ng pain or treatlng ot her rel ated

anadamifteotrs usgiul iB@niHneeieension wodels incehidald, they tendhiorpxprt undesired

I
NHERHTEN Sr 5Bl et B SOLOPUR T e
tolémg:azncts Whdse ndesgredisidd effecisrarg kreani tn dpe pwdmtedehydhcbﬁﬂ greceptors
lo%%ﬁl f@§o ! %rrs 25 o é:vsigence ow\c/\*{llgrzs(l)lggés ing ? CB1 agonists 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 CBj receptor ligands which are useful in treating pain

and other related symptoms or diseases.
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-2- Definitions Unless specified otherwse within this
specification, the nonenclature used in this

W@ p@ailés7ent i on generally foll ows the exanpl es BETGB08902430
stated in Nonmenclature of Organic Chemi stry Sections
A B C D E F, and H, Perganon Press, Oxford, 1979,
which is 5 incorporated by teferences herein for its
exenpl ary chem cal structure nanes and rul es on

DefigiipRtg cheni cal structures. ptionally, a name of a

co i . .
QST ITe %dgﬁe t i h%?@éﬁséggcgﬁé‘atloﬁ hETh&GAne ﬂ%ﬁl ]tn this

program lon 5.09/ Septe
speAidi¢atimpeggnerahe frillows }he[aetwpbpmdrmles ktated in Ngm@ml@w e of Organic

Cl1grenglzg(j$sctzons %OE%ZT 5,%?’?; océ% Per}ggnrag’n %} 3 g$06%39%8 2lach is

incadpotaeeddy rafsreacgrtefdin for ﬁteé)wmpl:trp chémcgrs&Uﬂufeamm&g and tales on

to n, carhon atons, and aV|n [tiv
narpigg Shemed) Sudwicsc PRECRHSA Iigm §93N°‘§H‘&“r% maX/\‘»??e%e@Frﬁtefl fsing a

cheiiiéhl Roilng p@ogi‘émszQDV@HéﬁxSkBttcE OdrSion 809/S8pBINbE001, Advanced
exanpl e " would refer to a chem cal group
Chepgisirn @elelmmalt dag-bberonioor#adand having 0 to 6
Ml iy A BItecBhOT GO, afBbEChlodiam 0, S N and P.
Bé?dt:ezr mceﬂ)h drocar borlta usedﬁe{écrﬁ; or as a suffix or
p r eThe<term é@m“sart’ Enagyoupt nsedtalone or sonpelisireigrsdakyy group baving
carb n.an h
m B3 AR SRR AR iR g eoB BB AL BBy v ana
whereinaf aﬁd 8 afef or p@EltlpdS altdgers, arelff rems E(m exanple.s1(h Ytwould refer to a
sul t  of one or re hydrogens fr a
chigEAl GEapiBHine FHRY CBPR Smiyid PG50 b A hyal Ry ctoatoms
selécidd from O, SpRehd p, refers to nonoval ent straight or 20
branched chain hydrocarbon radi cal.s co r|3|n lto

abo@tle teom chydpesarbenohisd algwe €53 2 BRepTRE F“@ds,trucmre
com 96 onl %sgﬂndlweto%gﬁaoaghptéﬁ ut@tnea@met kyl “and

saturated al k e term™al kyl ene” used al one or
Thawrs hfdrﬁcadwonpaféﬁalxor 'theflrocarbylp) ustidwedaneror asa puffiglar prgfix, refers to

an;P{;x%@@*r‘ei% tgog'?arﬁtkﬁﬁgf‘&%q’q} %&ggf geng ?JESH{ 4 @Ld?&aﬂboho
st r Thd terme Salkjdg atddenlone2d aThauffie onprefik, keefieys tb monevdhladt stnaght or

s, sutfix o fix, refers noval ent
braGed it nyiroe oo BPRT TR bR RP T A Ra . A
othamkee@stlﬁe@ Ealkalr Bemeralanddedes B Bhtarapangya aed ummmucsaqu
at | east up to about 12 carhon atgns. The ¢

" al Ksigrm “%}E@an ussrbalene ofas suffikiox Pighixgefers i d“faéqnéttgal%hs or

braﬂcﬂ@&@ﬁ%ﬁﬁ |h§@ocz§r56@1‘agﬁﬁls CEmprNiRC REHotNB ArBMARERFRRA serves to
radi cal having at | east one carbon-carbon triple bond
linkgriwvozouetbreptagsthay at | east 2 up to about 12 carbon
at Offfe Egealfq%'tn us%g ﬁfogé‘htkéélsuf ?pe 9—:@&5 o a ﬁﬁn@ﬁfeﬁf s)fralght or
or pre erers to a honoval - contalnin
branylddebain bgdrocativcaticeldrmping si hgst ahe baebmt caBbQJxﬂqubleabbodl and

con%%ris%%gr eg(fepastai gpn%'abgg% 1% 1%0%9118 712 PCT/ GB2004/ 002430

The term “alkynyl” used alone or as suffix or prefix, refers to a monovalent straight or

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

containing hydrocarbon radical comprising at least 3 up to about 12 carbon atoms.
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-3 The term "cycl oal kenyl " used al one or as suffix or

prefix, refers to a nonoval ent ring- containing
whyanoeszibon radi cal having at | east one car boPeT/aBR®A/002430

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

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

suffix or prefix, refers to a nonovalent ring- 5

cont ai ni ng #dr ocar bon radi cal having at |east one

car Ebfhteear pstpalkenyl” asesiaienc o as sbhp PT Bk referdo mongpplent ring-
coﬁtﬁ’inﬁ’@‘?ﬁﬁro@grb&?fagfwl }?atvﬁfésat leﬂi%n& B4rBan-&rd¥dn ddtBRDoRl ML

or as Suffix or prefix, refers to a nonoval ent
compuisiegailérsid up tecibowl lmmongtqme or nore

ggg?g‘% ah uE)%ﬁO%ﬂ(yﬁ?lg %ggd a[léxﬂ%ﬁ*lap gﬁﬁ‘gg eﬁgﬁ}g{e?sotﬁ Sz’a)monovalent ring-
commﬂmglhydmgarsompdtcal lalvingtat ledstoas barhoratanhrm triphecortl and évenprising

b agi cal %?QS Loc ted on a carbon of t he aromatic

about { i t5-pROUF L7 AR ot i ¢ group” or "non-aromati c”

US e gth@defifl €ary BrSusédiaIbheXorQs s@fFixdr pfefiX, refdrefoef BotdvaRnt hydrocarbon

chem cal group or radical that does not containing

radigaj, bawqqd)r Hosnieely wsatyeatedcaghon rlelgs ]éavmgﬂ{omatzc character (e.g.,4n
+ Zj@él&%ﬂiédze?&tr@llxﬁ Ghd &Hﬁ})rlsm BaBbutauXh@0e atoﬁﬁeghéklﬁ@ﬁe radical
or as suffix of prefix, refers to a divalent
is legatecborea ¢rolhrn of Sherayplingtéd ritgav ng one or nore
pol ur at v LGS
c ha?fg%fe% ﬁcﬁ'l ﬁgm&% grgﬂp 62' ge oc}ﬂaﬁg e’%lé&) Fﬁgh# %g rsﬁc,f 1X O %s prefix,
refeus npa clsanngpl grcuup ot cadixtabtiibt doés oatrdootainatgamsng hdvulrgrar&eatwe&aracter
ructures together. The term

t.Wo
(egh@f elzé%céf?&‘lﬂ d%%‘éaonﬁ one or as a suffix or prefix,

rh ef Fhsteb “arylen&Qused atolae bt aslgufﬁs;t dripedfix; eefek tdwhlesluhtexydrocarbon
avi ng one or nore mnmu tival ent heteyoatons,
radiopd BREREIISLOF Jnoseplynsaturainy o rings %ﬁ Vit afppatig chggacigr, (e.g:, 4n
+ p@enscaﬁiedtelib%uf)ﬁs? Anc EdrhisitsilSs xﬂﬁt@ ab&ﬁlm%mn fonlseRRich §erves to

and up to abo 20 atoms in the ring(s). Het er ocycl e
linksipvorrugtares fagethdr-or  unsat ur at ed, cont ai ni ng one or

nor o} :xC

7 She OSBRI B RS SS QS U ORR RN, A Eninin
strmmn‘e ror mglectladaying gse cmiyorb enuiltinsbeait hﬂtematbms,eddepﬁn@ady selected

frogy 990, PREFR B fart §F Featng sBisoief 87 ing et B9 AL o8 Mouc 20

atoBiah detriig(Hr Ham;bcyas @ the Batv@tedrod ORdahgated) bAEGINEg onElBEmore
et eroal k used aJ one or as g suffix or .
dobl?leg%fsf arnéfhéwgoc{ﬁe ay £antam merg thap gng gng. anrhég aﬁtﬂe@ﬁycle contains
mcfr@fﬂaﬂ@h@ﬂn?'ﬂ% rHgs Hay Be G@el 8P udh R Fﬁse@"im@!; géﬂeréﬂgrﬂ'e%%t least
nmore heteroatons selected fromN, O, and

twe &ipgs Shaettep eomstaarpletwepne dletarenyelegrayhave aronmtic ghasgoter or may
nopﬁeﬁ/ af%fmahﬁfzﬁ‘a[éctéro a ring 30 containing structure or

nol ecul e having one or nore nultival ent heteroatons,

i ndé" petederihétgroaliel' estderdorferap s Msuflix oPprafig, r8fersie aaraCbeai formed as
a 1‘?%11’[: og Beé)uatcm% %e ! 13 r(r:rrltgi"lelrc%r ‘r’m(:ja’colrrrl1 8% al('lngal)lkﬁ \)%erolng %1?: hgl)re h eroal% ms
sele¢ctedfroMN, &, mang Sst ruct ure or rml ecul e has an aronatic

cha&gcter el ocal i zeq. el ect

e term "ﬁeter%aromatlc" used dlone or as a suftix or prefr x? pe%gr's 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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WO 2004/ 108712 PCT/ GB2004/ 002430 -4 The term
"heterocyclic group,” "heterocyclic noiety,"

w0 h@taesseyclic,” or "heterocycl 0" used al one PCT/GB2@4/002430
suffix or prefix, refers to a radical derived froma
heterocycle Dby renoving one,or nore hydrogens
therefrom The term "heterocyclyl" used alone or as a
suffix or prefix, refers a nonogval ent radical 5

der Thetarm lsitsracyslie grwey cheewgydlismalthg “SRErasyelicogein

“hdtd 9P cfd” GRELAGheUr 28a KR of brekil Srefero @I TAGYA derivelFork § hlferocycle
“het'erocycl yl ene” used al one or as a suffix or prefix,

by repfianing ane onmgie/zidesgens thargitoml derived from a
het er o L [ d S s ' .
cor SIS R P el By AL ARE G T hon il rcica

derived thmnmoahetdrocyesasy mhoniagone hgdragendfdn x cabompofed fing of the

b refers to a heterocyclyl having aromatic character,

GREYESn the radical of the heterocyclyl is |ocated on

a CEhPRAn Gheté@Beychil Q¥R AldrnRDr f a §uUTEx bESRARGYRIMb a dVARNt
term "heterocyl coal kyl" used al one or as a suffix_ or

radigabdigrived framey hetarecyglerhytremevipe e hydregens tsiedropp tvhichperves to

linB QeRLLGuehRedter - 15 The term "heteroaryl ene" used
al one or as § suffix or prefix, refers to a

het Ehoteyn (ltanaryFasthyony armarisefifiaioa prefierecferTioen hetarpayclyl
hav19€%r‘8fngﬁé/ ccl'!@Pa%{eg Xlll?erxlegn ﬁésrgcﬂcﬁlo? P]% hg{ero%?%lglt iR cfa{ecyl oft'a carbon of an
refix, refersto a yl t

p eterocyc ene 0es no
aronavie riag ofitht hetewhgelglict er. The term "si x- nenber ed" used

cont s e “Segeiledeod FedBne S MLuil - Rt Fsen i ahpteroevent

that! 86 ndthaRs efoimatit ehRidert 0 a group having a ring that
contains five ring,atgns. A five-menbered rin?
het Ehoigrmy (‘heterogrylepe aissd plope 0 a5 4P HPrefB refes 9 ve

he&io@ﬁclﬂ&%vin‘é"é%rﬁitfé charade@r 3 ring atons are
|ndeEendentIy selected fromN, 0 and S. 25 Exenpl ary

f i v&herisrmbepaserogyicingliydanet begd plose ar @ a suiffeney prefiy pgfprs to a
r W) I I oxazol yl, pyrazolyl,

he@%&ﬂ%ﬁ?ﬁ%}ﬁog@% élﬁeo ryc}#?ﬁ@%%{ef riazolyl, tetrazolyl,

1, 2TBe tetrhi'sxhendleyed,' uded2is Prefixacfemzoh group having a ring that contains
.112,4-triazolyl, 1, 2, 4-t hi adi azol ylI ,
SX{Ing afon adi azol yl, 1,3, 4- triazolyl,

1, 3THe tefth afiveamhOpered aurdd ds Frefix redra i Agoly havidy a ring that contains

six-nmenbered ring heteroaryl is a heteroaryl with a
five FiRg2RESi ng six ring atons 30 wherein 1, 2 or 3 ring

at OK&]\@[ﬁeﬂlm}{_g&?&bMyﬁﬁhﬁ&%ﬁﬁr}fl (alingthadidd £i9e ring atoms
Exenpl ary si x-menbered ring heteroaryls are pyridyl,

wheteina i 20y 13 ring\akams aa¢ idependentlyzseleaipd frapidNoy endidzi nyl

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

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

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,

triazinyl and pyridazinyl.
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WD 2004/ 108712 PCT/ GB2004/ 002430 -5 The term

"substituted" used as a prefix refers to a structure,
wOorpdogaes7€2 or group, wherein one or nore hydr oRENEBan0d/002430

repl aced with one or nore Cl-12hydrocarbon groups, or

one or nore chem cal groups gontalnlng one or nore

het eroatons selected fromN,"0, S, F, d, Br, |, and

P. Exenp Iar%Pchen1caI groups containi ng one or nore

het Eh%féfre fiutediased ap aPEstiEagErs P a siugpure, mpdeculgpr group,
whe@in orel or molr:e hycﬁc}g%ns ag&@c%d w1ﬁ;(on9}>gﬁore @Wzdh%dro%'él'bon %@ps or

one @(m@)ﬂ NF@mcalm@(ps@)mammg(pne pr_-n)))re hetnrmﬁor(qs:wﬂz)ctedtﬂmmN 0,8, F,
Cl clirsg5 fﬁcﬂ; d Egéjn chgnﬁwa %ps Straﬁu %t% %P n}o% h% rogtows 1nclude

dr ocar en

heﬂe&fcgcrlylt eNOh,t-ORpkfamBr -Ip¥r +GF¢J -|§1(re®),R Cﬁfﬂ)@@kymﬁgnSH -NHR -

NSO Aot BLRRSRA “aff el 5 Gph0Rs "k o, oo

(=OR Rh6 @=¥RY, tI5Y l(*?bbrﬁi ANEMBGEN-GR)), bvh@reﬂlf@ﬁh/*‘R’F 15@931 A 8rocarbyl.
term "substitut used as a suffix of a fir

Foggxampie, pubstiigisd agmd msy r@f@b@ﬁltropﬁlswl&Mé}éywe%enﬁhomh@yl
chBPJEﬁén Vo anfRSRk &R eth&Hé}ém'&ﬁJ 1ifrS, ptyi?idfif 1%%&19529 cﬁiow Ghd'bfino

nmol'ecul’e or = group, whi IS a réesu repl aci’ng one
grayps may eeplagel amgsntg loﬂiydrh»eerf orrthe plsetrwunng; r e mol ecul e or

gro h £ I

oy B 23 R® R FR AR B AU GR, mE NS .
folluvted dyy lbeeypt morEhmantee ofmiemmai groapd mfmlbsatsetmﬂesﬂhctmef @pkecule or

to bpth.qgroups,. structures, | ecul hat re
e aRied g ar e e mePebyiRodcStintie P g i motecute or
grduptvathaBy 6heCoriniit nakasd cHeBiica ¥@0PY. Gor BRAOSIY, ] ‘fpﬁenyl substituted by
heterocycl es such as: aziridine, oxirane, thiirane,

nitgp;' aefersith Bitroghedhne, t hi et ane, pyrrolidine, pyrroline,
| 852 kol fna RO RN RR! o boBY B0 LR andl B5AbRes tha
sul f ol ane 2, hydrof uran, 2, rof uran
aret substigdiansk thesgrihatiapd lmhldﬁ@tuteél per i d| ne,
1,2 N J
it Stk SN Bo kbl ond Y AL DGt TR, blfaine,
oxirater ﬂnhyaﬂe,cqzytrchm; ogstdned tﬂwmomrqlldlmepyrrolmd, 1nh|1d}1xalldme

T S N T ——

tetdahpdrafuate thadianed pﬁseﬂdlhy,drlﬁ th&rdﬂy&mq&hﬂmeﬁp@erazme morpholine,
hexamet hyl ene oxi de. gxél n additi on, het er oc

thipHETIES. BV BRIV RR et yapRgan. fefahEdaRprR, | %aﬁhmpﬂﬁéﬂdm
1,406 e NE3 - dRYEATURX AR, hEMbpipRiNe2, 3 UT-RRIGIRe-1 Hlz8fne

furazan, pyrrole, imdazole, thi azol e, oxazol e,
howpmr@mée I 3sdionenane 4e -dingdred Zbliexepin, ang hexamehylaae oxide.

tet

1 Zﬁr?éd it azﬂeitgroalcﬁ&h@lqﬂﬁza% %tlé:(]ﬁe%ro%ifclgg(isy e%glg F@,Z%)irled’me,
ny@ZmPAp}’tlmlﬁﬂelwrld&H&,, thiopthlanea Airarg, dlirezanapydrdle, 3mitlazole, thiazole,

di azol.e.

ox%zgffl % gyrgfole 1?93}1%20 1sgr<aézoﬁe, ]ll%r}—tget ﬁ%?é:tya%lﬁﬁ ?ggﬂgﬁgzsole 1,2,3-
oxhdigkold, he,4-triagil€ldcil, 4-ﬂﬁad1waien ORi4nsxadiagdle,dlB/dHudadien B Une,

t et r ahydr oi soqui nol i ne,
* th‘i‘iﬂzq’geeﬁ‘}%ijggx%’f?d‘a% marin, di hydrocoumari n,

benagfiioadly, Retdobydly @Hc@ﬁﬁﬁ% bNEWNC 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,
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I sobenzofuran, chronmene, chroman, isochronan,

xant hene, phenoxathiin, thianthrene, WO 2004/ 108712
weEFONABB20D4/ 002430 -6 indolizine, isoindole, PaOaBR004/002430

purine, phthal azi ne, naphthyridi ne, quinoxaline,

qui nazol i ne, cinnoline, ptegldlne phenant hri di ne,

peri m di ne, phenanthroline, phenazine, phenothiazine,

1,2-b le, b hi oph
indS U D HIOE, I AR RDO PURA e P B, Gumoxdline, quinazoine,

cirRBIf, pleAdiAk HhebdhRi@R! PriSidinG ATHRAABIin& ﬁﬁ@ﬁki‘n@ ©henothiazine,

acri di ne, pyroI|2|d|ne and qui nol i zi di ne.
phentelpgines .2t ksnzisexagolbyhepadthiopheae.dienzorerade b@e:stblazqd@ denzimidazole,

be%t@a&gle !ﬂ?}h&gﬁtﬂﬁ}\éc‘ia a'zglgl & % ine nglll%, Gy %gio(iizm%e? L u%o?i%idine.
erelh the usT oh rhore’rings
i nchudidgionmoo metm@nz;yclmhetehmnydles dxrmnbbdtaboizmﬂlhterdcy@s malmdes

o Bhhche Rkl R SR R Py T BhriT A inciades Shore than

onél baaddireydl 10 E)Bch'm]g,]s Bepinarahansho A&toms common to both rmgs Examples
oxabi cycl o[ 2. 2. 10.Het erocycl i ncl

of pugh bedastdie ro‘ﬁ‘ﬁlﬁé ev&tdggswe@&ﬂ& iarapicycl oiz,% mhggtane arid 7-

oxﬁﬁhkkﬁi@ﬂhw i ranyl, thiiranyl, azetidinyl,
ox€t any Rletan I pyrrolldlnyl pyrrollnyl

i m Hg@mcydyhypludes@qr gmpl@mmocthy hetgesicyelyls, such as: aziridinyl,

oG GEA s S S0, Bl LB PR oty Imigpeidiny.

pypizqlétinyd, mdzpliﬂyIZdlax(ﬂaﬂyétSnlﬁdﬂyl@ﬂd byhhydnorﬁ;rhnyl 2,5- dihydrofuranyl,

B PRAGFARY ioBRA Sy ek, | B BOALL O PSR

mokpholingh; fhhdwdpﬁxpml Piapyl, thiopﬂ*rdﬂypz alidlhydrdpﬁarﬂlll Qétﬁihy&lropyranyl

di di
L4 %ﬁwﬁw{zﬂmﬁ' ”°§@8?r{¥';pl 1 3%@%&%% ;s‘&xaasrlnwmplpwdmyl 2,34,7-
tetﬂah?’drgllﬁﬁzgﬁiﬁyi hoﬁ‘lgﬁ thﬂﬁ{}qr P3-HickepHn9K Api- éﬁlrﬂfdroflryjdloxepmyl and
hexanet hyl ene oxi I'n addi tion, heterocycly
hexamsthydns ozidghat i ¢ heterocyclyls or heteroaryl, for

In Qy it éﬁeterow/crl}%lﬁlilldg%def %ﬁé F&Xllfo u¥(9:¥ pilllﬁérg%lj?'lf (f)'cl)r yef(a;unple,
pyndmyilamh&hyl pﬁ@mﬂimvhpm@dzmybxlawl >ﬂlry1 nymamyll yplyrrolyl, imidazolyl,
thlliz% tlgoxtgiﬁ%lép\_g%%qﬁﬁr 150@ a%ol%l és)?g%% ?? ?ﬂ%olyl tteetgz{zglglgllyﬂﬁ-
thlddn?zo%bflt T2 amhddhzol}il, 2 4-ttidvondl lazlb-lthdhdlazolyl 1,2,4-oxadiazolyl, 1,3,4-

t“a_’Eog’l 4 3%615# %Mﬁﬂnd%g’nﬁo}? %‘E(Iﬂl%xadl azol y! .

Addialdiisadily; Fhetﬁ@&ﬁﬂ}q @HEIMasRE FONRRES BSteRRY UGN Cintiading both
het erocycl yl s (|nclud|n both aronmatic or

arqic AF BRFEROBIRLIC) for %II@OIXM&@@W}’I isoieglelipyly quinolinyl,
tetfaﬁ?drgﬁmhc]ﬂ ﬁ‘%i 1150%11'115‘1%3)1 D&(tlrahy&%ls()&ﬁlﬁfmﬁfj MOAHLROkbIMYL, coumarinyl,

I soqul no t et r anydr of soqui no
dlmfdzbcomonﬂ,(bﬁmws?mranbddmdﬂwdmmnmﬂarhydnmbomw@namJ chromenyl,

chr%% 1so Xma )yf x%ntglelgx %I'no%( nﬁflr ﬁln%tlirenyl md 1zm | 1so|1ndolyl

hzo uran omaf I’SOCh
1ndaacl$1§/]|;1ﬁlln‘;ﬁyl p}hﬁﬁhﬁmt, haphnly}lrl.dlrtyﬂllqaﬁtohaileﬂy|qu111amim|yl Zinﬁylhnyl

pteﬁéwr ﬁg?%a hﬁlg}ny %éﬁ?lﬁﬁleyl H%%pa%ﬁaﬁllnﬁri E\?}}la%zny plhenothlazmyl

phé&doRRAh Y2 -benAdoREAoHi) rBé'nzotﬁ’iBﬁlEb%ZI Bérzkanplyl, Héﬁithm&ylnyl
henanthrolln I Ehena2|n enot hi azi n

be‘ﬁﬂﬁ'@ﬁé%& trlaiolz B@W@@Wéwwolylb%%m{ @etﬂ@mh pyrolizidinyl,

an@gﬁ , benzthiazolyl, benzimdazolyl,
ztrlazolyl thioxanthinyl, car bazol yl , carbolinyl,

acridinyl, pyrolizidinyl,
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and quinoli zidinyl. WO 2004/ 108712 PCT/ GB2004/ 002430

-7 In addition to the polycyclic heterocyclyls
walemanidserl above, heterocyclyl includes polycRCI/G82004/002430

het erocycl yl s wherein the ring fusion between two or

nore rings includes nore than one bond conmon to both

rings and nore than two atoms common to both rings.

Exanpl es. of such bridged heterocycles include

qui Hmﬂdit@mﬁwhe pelyaz%gr@mcaflzlszieaqr%%@lgﬂve hetggocyslyl includes
po@cﬁ%n@ kel K v@'ne PHRLNL fu o-mfet\{f&ﬁ o Bt }ﬁgf%yrl %fcﬂxde? more

alone or as a suf |x or refers to radica
thanipge ferrdegoaimor tobothl rmgs @nﬂnombatreﬁ“m atgang @rmebletotlmdl fimgsm
Ex%n%gsps%a{ Eﬁ&olg?d%géeg c[gcles 1}1(“?1"93 %‘1%1gzidm9f)élatzaobl?fcyoq§ 3. 1]heptyl; and
7ckahuﬁﬂﬁ¥2]ﬂb@bﬂtoxy cyclopropylnethoxy al Iyl oxy,

and ar, oxy. e ter used al gne_ or
b B3 Bo dhrdalonedan & PG PRHTEER 611 CAGCTo Rk R generl
forfr@l[dn(b-ﬂ wlerBin, -RWH 8165t frdh a'h§dr%5‘ar8<51Wad1cIlh Qixteﬁlbm'y alkoxy
heteroaryloxy used al one or as suffix or Ere I'X,

inclydeg msthpyy, CHGKBAIRPAFY: SPREOPFERKRNY T'blnltﬁ?@{a asobgony.’
cyeqd;gﬁsﬁmeméiyd aufloﬁy h&é ﬁggafgyiox The term "anine" or

amro" use one su¥f|x or prefix, refers to
r adilbateyn G4ryloxg" vded a@em er a3 suffor anprefix\RIRers tanfadicels nf Re general

forﬁ{/‘]‘g’r %_Aqgr‘ghéragd‘gg%%gg y sel ected from hydrogen or a

ocarbon ra byl" used al one, as a prefix or
S uf ThatermBamaroarfloz @) nded alvhe beasrsuffR orprefix, eqiers anaticyls of the

t|t yd ocar drogen, am no or al koxy.
ngE gh(SAF SPHS %Fdﬁagé 8@ acetyl, propionyl,
benlﬂé/ierm pﬁiﬁﬁh&f"’ oﬁ%ﬁhfi ”,usgdiﬁlbﬁk%rfh@ AYuffng refix, refers to radicals of
dlnetkylcarbann 20 Fbloggn i ncl udes fluorine,
A

thecgopeyal fRemuly - RRevhecin Raud Re areindanspdsngly seleoted e hydrogen or a

hy@6&rbon @fiicd. group, nmeans one or nore hydrogens on the
group is repl aced with one or nore hal ogens. "RT" or

"1t "Agrbawsed plopenas éﬂ?}:ﬁfm gwldix, mednis -E(=@)-RgwhgreinpR iedngptionally
subasﬁ et ﬁlgdk@ﬁé\gggg%oﬁgé}% athind %r 915(8)?0 R@@gfou%)p ﬁmfudg %r &aﬂl%le,

share
acettjdeprepienyllelmm;zoﬂl_phekyl acétty] ndebokthoxyr ard) dlmkuhylg;afbamnjrle SS

oth mnse ﬁg :4 anslfovale % | i nked or
bon algsenfneinds 1PP§§ gFBﬂ% TP AR Fé ®or atomis
" di I'I%lbée)’lat@@ nogkltaed préfix of aSREP) heGHsQIP or mdtd hy@kdbess 6 the

atom at st one atomof the first group, structure
gr%‘P‘%ﬁeB]ﬁ??doW‘gko@%WE%{Pgeﬁénd 30 with at |east one

atoqypﬁxhneH&ggqagng&gﬂgmM§Jructure or atom
"Sat urated carbon" neans a carbon atomin a structure,

nol éd'uﬁtgmgrgr@ﬂad@@g\,\ﬁ@e@" yyitly p second ring group means the first ring and the

second ring share at least two atoms therebetween.

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

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
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t he bonds connected to this carbon atom are single

bond. I n other words, there is no double or WD
wWQO®m4M10408712 PCT/ GB2004/ 002430 -8 tri pl e bondBCT/GB2004/002430

connected to this carbon atomand this carbon atom

general ly adopts an spa at org1 c orbital hybridization.

" Unsaturat ed carbon" neans a car bon atomin a

ure, ngl ecul e or ag%;)up in at |east one

trubls s Ghmisciea o 15 carog iz op gtofbgeneralyragionts an sp”
atdA0 SebithMhy®tiBBhtiOr ds, there is 5 at |east one double

or triple bond connected to this carbon atomand this

car bgnrsatraed eprben’ahdaps adupensatemdipa siruciyy?, melestileor group wherein

[ h

at ﬁ!:[lée? 8!:1? il)%l‘gitﬁ:gglll&lte%lﬁg lﬂ'{qp Carl!&lt a&&'g lscr%?tdgiﬁglecgoﬂél ﬁl d@é&%orés, there is
at lbpst ophydubid & ‘trlpila lbesdcdnnected 1artlaals szp:rbtm ftom and dhic edrb@naoho

t cont r ar term. "t herapeutic" and
genetrglgraélﬁgﬁﬁtal %QF at%WSﬂfb&aEl@'rbﬁlgWﬁ’?ﬂ‘ed accordingly. The

t er ma tht beﬁtébﬁty)fﬂwl Prévefit shBafic0ioh,aKeé teeth "theraplrealfy B610Mds
i nvention further encgnpasses to adm nister an

"prophptis \eleshigr are spegificdpdientinns toghe ¢oniragyy dldie dgrm "therapeutic” and

"tHC&Y)&BIChfP}n ,shb@ld Bk tcblgsﬁfeg a@dohhﬁgly AR ERERhShAP Qmﬂﬁr?‘@x@%@ntext of
state, acute or chronic, or recurring condi t1 on.

themrpssnidargntion iﬁmheaply@mnmﬁmadmstm@pﬁfgama@tamunt of'a compound
of%ﬂ%%‘i‘%@ﬁtQEvefnﬁEn ké ﬁa‘{tfgoéﬁé eglﬂler Dbre! egﬁfﬂéé %@&sé &gtg Jcln%rb? c@’éﬂlc ora

i nued therap r ers
redutréng| couditivn.ohii Eeﬂ'mh@l almmbmpns@mqﬂwmeememprm darmptksvention
£ accord ,ENIt d ng é Cg | \>Rz
of bRt R fitirisian oMY gl or chupniS i ang s=; Rl
Suhﬁna&s\ebietﬁé Bﬁlreiﬁﬁcﬁlm Cl-10al kyl, C2-10al kenyl,
8 li@/ , RBR6N- Cl1- 6al ky|,. R5O-C1-6 al kyl ,
o% (en enePMBaisEs AOMPRERSNSpecofbWith fgmplat |
R5CS( =0) 2N( - R6) - C1- 6al kyl ,
R5R6NC( =0) N( - R7) - C1- 6al kyI
R5R6NS( =0) 2N( R7) - C1- 6al kyr*, C6 10aryl - C1- 6al kyl

C6- 10aryl - C(=0) - Cl-gal k 1 ycI oal kyl - C1- 6al kyl ,
C4- 8cycl oal kenyl - Cl1- 6a yI ) IIL_ﬁ(zcycl yl -Cl 25
6al kyl , C3-6heterocycl y$- C(&

Cl1- 10hydr ocar byl am no, R5R6N- » R5C( =0) N( - R6)

R5RE6NS(=0) 2-, RSCS(=0) 2N(-R) - RSF%NC( =O) N(- R7) -

R5R6NS( =0 2N(R7) -, Co6- ioaryl, C6_toaryl -C(=0O) -

C3_10cycl oal kyl , C4_8cycl oal kenyl , C3.6heterocyclyl
whefegh C3_

Z is selected from O= and S=; .

R! is selected from Ci-10alkyl, Ca.ppalkenyl, Cy.jpalkynyl, R5R6N—C1:6alky1, R>0-Ci4
alkyl, R’C(=0)N(-R®)-C.¢alkyl, R°R*NS(=0),-C1.¢alkyl, R’CS(=0);N(-R®)-C;.¢alkyl,
RRENC(=0)N(-R")-C .6alkyl, R’RNS(=0),N(R")-C}.salkyl, Cs.10aryl-Cr.alkyl, Cs.oaryl-
C(=0)-Cy.¢alkyl, Cs.1pcycloalkyl-Ci.galkyl, Cs-gcycloalkenyl-Ci galkyl, Cs.gheterocyclyl-C;.
salkyl, Cs.¢heterocyclyl-C(=0)-C.¢alkyl, Cy.johydrocarbylamino, R°’RN-, R°0O-, R>°C(=0)N(-
R%)-, RR*NS(=0),-, R’CS(=0),N(-R®)-, R*’R*NC(=0)N(-R")-, R*R°NS(=0),NR")-, Cs.
10aryl, Ce.10aryl-C(=0)-, Cs.1pcycloalkyl, C4.scycloalkenyl, Cs.gheterocyclyl and Cs.
sheterocyclyl-C(=0)-; wherein said Cy.jpalkyl, Ca.joalkenyl, Cy.jpalkynyl, Cs.10aryl-Cr.galkyl,
Cs-10aryl-C(=0)-Csalkyl, Cs.iocycloalkyl-C.salkyl, Cyscycloalkenyl-Ci.galkyl,
Cs.géheterocyclyl-C.salkyl, Csgheterocyclyl-C(=0)-Cy.galkyl, Ci.10hydrocarbylamino,
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6het erocycl yl -C(=0) -; wherein said Cl_|oal kyl,
C2_| oal kenyl, C2-10al kynyl, C6 | oaryl-Cl_6al kyI

wW@Bookaes7y - C(=0) - C1_6al kyl , C3_1ocycl oal kyl - ClP(BHGByOO,él/OOZBO

C4_8cycl oal kenyl - C1_6al kyl, 30
C3_6het erocycl yl - Cl1- 6al kyl
C3. 6heterocyclyl -C(=0 -C1 6aPk I,

| ohyd |
ot A S DA et 4 LT ———
Cs! &Q@%Ql%@ usecﬁﬂ d%ﬁl\{lﬁé Rahg Mnall%b@hﬁ&@%?%@ b¥thof'groups

- 6het er ocyc - used in definin 506,
selemd Berahelpgeny @mos mlftrédmwom ethexy m@lgqthm,dydr@el adt-dR°R’;

fr 052 ﬂashf&gt‘rég )t;ryﬁytﬂg grohgg%%tlggg 1 1§ b é}gél%éenﬁgﬂéalkynyl Cs.
1ocgcloalbylc6ns¢}$tqaﬂql-@ﬁ 62(111}1-1,1(Chab}w¢a,lkeﬁgl-(llO@ll@dgr(ylsheterocycloalkyl -C1.

ool oy R SR e Gy b teresyholiy wherein
sail & Gkl & M Guikendll €Y |oalllnyl, (@Qb}‘@dalky@‘bﬁey&éaq@h.l@ tkyl,

5het
04@;/%\'@@@53& @ﬁﬁﬁﬁga{e}/@%@@@%ﬂ C»ssalkafl &s%&auwyl Cs.sheteroaryl,
Cs! %ryl Q@t?&@%l‘oc %alﬁﬂﬁ]sgd’ ﬁ’lydeﬁngg 18 Cﬁ{ ehRHally Eubst1tut6ed| b yolne or more

8cycl oal k cycl oal kenyl - C1

gragps mla@tceéirf&ry ﬁalegﬁnk 9yw@1n16a|m%ﬁhoxy@th@oy methanl lethyyshydroxy, and —
é5heteroaryl, C6-10aryl or C3-6heterocycl oal kyl

used in defining R2 is optionally substituted by one

or mberein RORGpmlR5ars mdepmmtbfrselwﬂadlfmgeﬂi (Elysallkpl,, Cyealkenyl, Cy.

o RS SRS T b SO R R R fms
posdhecth edgfanam - H, Cl- 6al kyl, C2-6al kenyl, -
6al kynyl , and a di val ent 6group that together with
anoﬁh@r‘se]&f’t\?‘ég@ﬂ‘tﬁéé ‘Uf‘ “forms a portlon of a
ri ngachdpgt* 58 433 H9ss ﬁeé;@ﬁae%@ly fsa@mcﬂ%m REOC,. mat d@?ﬁs%mkaﬁyl, Co.
e

each of R4, R8 and IS mde&gndent y selec rom

1oa],lfynﬂg_Cg:@@[cﬂQa|lkyl@ 1mal|0k 1621871, Cs-glepaarrapiehll,, Co-r0aryl,
GC; ge't&ﬁ%y @a zh?(}h Ce &'}pgyeﬁil?ﬁla&/ L aivirehee kg%toup that together with

rocyc
an@Berglined cat gmyp s@letcdlﬁr@a IRéyR an@R’ f@atsyd pomorﬁdl akiyrlg, wherdingsaid

1- 69 at to t
el ool RO Dar R, R oivei i RS o,
thmmtylglylﬂlk@fmaayl[ Cf]@lﬁth{&?fC?i-@l Ayl C2 %a@ll -G;Qﬂkj(lybr divalent Cygroup is
1

Opf%‘l&ﬁb%%]ﬁl%léd@l ong-pr %QF ups(gglgcte%ﬁ' ¢ og}‘g?lécyfmo nitro, methoxy,

HoRy, hesai | hﬁ&gﬁ S4HICINEERP - C1_6al kyl ,
* %y’l ar}blylat Img;tyl or dival ent CI. 69roup i S

opt | b%’é'l"?‘}ﬂ%@@tep?%’ﬂ@és%)?te@ﬁﬁo@ﬁfsn‘%}’faétl‘@}ﬁ@‘%%aséeé@%ﬁ?@Gacemates
or frﬁ)@ﬁ?epﬁilefégﬁ T-vR¥ Mo '\}llgéﬂlé frecy rpgﬁw Iﬁa&gga/auy!a@&eﬁwahﬂe salts of

hyl”, hydroxy, e I nve t|on a
comn@mdpa’éfbegulgﬁ,aow@ted@mn&@lva@ldémnscnf@pmpomdasf formoladr s,

phgr%%geru?@&l%%gxpgﬁtl&{s ¥l El%ortlshc%%% nnag them, methods of using them to

precursors an
tregil'tmens emd d:cmﬂitioyls aldﬁe p)lbaémbren sambisatidn witlootherhelapaitically-active

la |, solvated or soIv ed forns of c ounds
comg PR e g e FEHM L 5 BRErGET- uhes of them o
mekiRbiNehE s @ thedi tndth® naguthdiendlof IRERAMENS hnd sk HEf théR ML O
treat di seases and conditions either alone or in

diagposhic ARt A LURIPUFPOSESher t her apeuti cal | y-acti ve

DeSQIIRON BEBreRired WM oARERE, Processes and internedi ates
used to prepare them uses of them as
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30 nedi canents, uses of themin the manufacture of

medi canents and uses of them for diagnostic and
W@e@kAes7¢e2 pur poses. Description of Preferred PCT/GB2004/002430

Enbodi nents WO 2004/ 108712 PCT/ GB2004/ 002430 -10 In

one aspect, the invention provides a conpound of

formula I, a pharnmaceutically accept abI e salt
t hereof , di aster eonger s, anti oners, m Xt ur es
th eirbmc aspgpt, the pthlong)vu{;ga cempeyngl o ﬁ)rgﬂ%{ep ghggmpcqugically
ac%F{aBEtsﬁ@ tHe PR didsteRdithens; en'ﬂtlol'nérs S&J n?i%hﬁgs thé&re5R

| oal kyl, C2_10al kenyl, | oal kynyl
R5R6N- C1_6al kyl, R50 Cl ER aI kyl,

R5C(=0) N(- R) - C1_6al kyt, (=Q) 2- C 6al kyl ,
RSCS(=0) 2N(-R) - C1_ 6a|k < ~.w u( R7) - C1_6al kyl ,
R5R6NS( =0) 2N( R7) - CI _6al - C16al kyl |

C6_IOaryl 10 C( O) CL6a kyI
C3_l ocycl oal kyl - Cl 6al kyl , 4 SCya oal kenyl - C1_6al kyl ,
C3_6het erocycl yl - 6al kyI
C3. 6het erocycl yl - C( =0 -C1 6allkyl

whiekeid Ohydr ocar byl am no, R5R6N-, RSO, R5C(=O N(- R)-
RSRENS( =0) 2-, RSCS(=0) 2N(- R6) -, RSR6NC(=0) N(- R7) -
R5R§I‘\Bﬁ(e’l%)e£ll‘ﬁ( oy P= and8=; i oar yl | " 06_1 0ar yl - C(=0) -,
C3 0 I hgt 5

ROEXELARH bthn c%@lﬁy@& g%%é_ﬁ?ngﬂﬁeoﬁg&n@égi IROEY& I, R°0-C1.

6het erocyc

alk&lL Rf@&thNK-R 2 14l LIE RN S (=02:-C ol RPCS(=0),N(-R%)-C.galkyl,

R GO B ey ROR Ot R Ay a3 ke Cr s Grery-
C(ﬂéB)_GE@:l@ﬂ cﬁ‘gyﬁdyylloalﬁil Bpadalkyl, Cyscycloalkenyl-Cygalkyl, Cs.sheterocyclyl-C.
. eroc , . 5 5
sl R B SR oM 5 B ¥sgm Pk R NORSEy. RCOING
Réf:afkém@ 2l R%S(—%L\%ww REKeON@R)E Ilkékmszemww)o C.
6heteroc clyl ed in deflnln

ma%?esv'fw H= b§ﬁ11$¥ﬁl%k§65ﬂ4e¥ﬁl¥ elkaiyh é?3glveéqswclyé andket ed

W 1 a L - a
6heft eepcBﬁtgg?gxyﬁaf@ma d@é%ﬁqyl i3 ﬁgﬁﬁegylsg% !eaglt&yé 1L {,1 C.ealkyl,

ngﬁb’llnﬁ:(t@hgl glliyhdCaaicydivalkpsCieplkyl, C2.s¢yokiakenyliGi. salk}’l

Cs QRN Y Lanefies b BRLEOAREBLC) qllorh, £ phydrocartlaming.

Ce @Bgﬁf&tlwﬂe@(&'@a Cleydey dDbalkyl %lskydlqallféﬁ}iﬁ Cy glictabdyelyy o

o R R Y B b SRs SLin Spe e ormre s
sel€atedlPah keloyén, c@mﬂ-ﬂ&b klﬁéthd)xy, 808G Yrﬁblt}@@' il hydroxy, and -NR°RS;

C3_18{9 1scslelggt|ecll( rlor_n%le group C(lmswtmg of Ci.jpalkyl, Cao.ipalkenyl, Cs.joalkynyl, Cs.
jocycloalkyl, Cs.iocycloalkyl-Ci.salkyl, Cascycloalkenyl-Ci.gsalkyl, Cs.¢heterocycloalkyl-Cy.
salkyl, C4.gcycloalkenyl, R’ RGN-, Cs_sheteroaryl, Cq.jparyl and Cs.gheterocycloalkyl, wherein
said Cy.jpalkyl, Cs.10alkenyl, Co.jpalkynyl, Cs.scycloalkyl, Cs.scycloalkyl-Ci.¢alkyl,
Cy.scycloalkenyl-Cygalkyl, Cs.sheterocycloalkyl-Ci.salkyl, Cs.scycloalkenyl, Cs.sheteroaryl,
Ce.10aryl or Cz.gheterocycloalkyl used in defining R* is optionally substituted by one or more
groups selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy, and —
NR°R®;

wherein R>, R® and R7 are independently selected from —H, C;.salkyl, Cygalkenyl, C,.

salkynyl, and a divalent C;_ggroup that together with another divalent R>, R® or R forms a

portion of a ring; and
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C4. 8cycl oal kenyl - C1. 6al kyl ,

C3_6het erocycl oal kyl - Cl1. 6al kyl , C4. 8cycl oal kenyl
w@3oshes7er oaryl , 25 C6_loaryl or C3_6het er ocyRCDaBRO/002430

used in defining R2 is optionally substituted by one

or more groups selected from_hal ogen, cyano, nitro,

met hoxy, et hoxy nmet hyl , et hyl , hydroxy, and - NR5RG6;

ein R5, and R7 ar pendently sel ected from
r{C SB‘&WW"“"@Z B ke R 6al kynyl, and a
dl V@dcﬁr&k RCJRS%HWQS ﬁahgien&éﬂa Eél@dted/\fr&{i et %@ﬁqyﬁ%?ohﬁceﬁyl Ca.
R6 7 forms a |ono a ring;

loaﬂ@onl; @@@%ﬂoab@’n(@mmmﬂﬂ@@km@z sheteseqyell. &b ifardm RS,

Cﬁ%d e pe 3@% ent F VS e?6 18;?’2“: Fe %ﬁﬁ ?—i@ &@Q% ﬁ?ﬁgfoup that together with

an(@ﬁerﬂD\allldnEgy)hp sﬂ@cted from RKyRi\ednd omwcaym)lmxa'l df)al ring, wherein said

C1.E%1-ki yel ék%l}y&%l%cﬁpg% ot {ggféfoau}’yl “Cyalkyl, Cs.
6h%0615@5"1 )Ge 165'1'31 lﬁ@l daterocqiad-@,.@iky BICaaryCL, 6ak@US: dittadnt C;.sgroup is

%5 ﬁﬂg) 5 anot her dival ent group, selected from
opfrw ItaRPYIABF R MRrBPYRs SReFd Homy lﬁb)gexwm Ritrggimgthoxy,
ethiok lnseaﬁ dthyl R€2_I oal kynyl,
y’lOc }K’yoaﬁ S%Fk&%é&ﬁg%\h{ell{oal kyl - C1 6a| kyl, C3_ )
6heP@§“ﬂ@‘d§fé‘)r yhle cogponsrof rthe reenHayaation weégwse of fogablayl) wherein
C6_2%Qapyl - Cl . 6al kyl, or di val ent Cl_6group is
optlonal1y substltuted by one or nore groups sel ected

f r oRl bsaklocted fromy@mmymz sadkenytie Cogallgyny ], RCROYL, saiiestl BA0-C1.
By AR R SRRt g Comveseonto

C&ﬂk}ﬂm@cycloa&\mslﬁcmall@l IG5 sBstéro&yclyil<CiSalkglc C%hefef@lytlyl C(—O)—

Cl.ﬁg@%‘:}%{\ln zﬁ%y’ ﬁ PE%%{ —@f'N 6al k&%&gl%ﬁ%hl- 83 10cycloa¥ky1 Cs.
chﬁhﬁﬂkﬂlyl C@g‘%ﬂkt@bdcyclﬂrh%ﬂﬁg él%er@ycgv'l CfR2OKYvherein said C; salkyl, C,.

10cycl oal
GaI@pyggyé}l]@myké%wy_l-@l 4apgylk}g,henyl -C(=0)-Cj.4alkyl, Cs.jocycloalkyl-Ci_qalkyl,

o %@@Qﬁ(&@nqﬁé%ﬁ%ﬂ %hg{é%o?Mlks%@hQ; %ﬁé%&é%lc)(ﬁ c‘E!:PQ:I Ay, Ce.
10830, Gsamrxlm(e@(aﬁs 1oc380akyd A sopdldatkeny L ;. sheﬁmfymckyabk@nyl

sheggé'mgrlg%i%&o(ﬁi Ly @QP nl(gzs%ﬁfge Stion C%éftkn?{ea% ohe S186:8 groups
selﬁchﬁhﬁfd)m (Ehloéﬁi Icyaln,o, mtremléth@(y-@ho@], n’kﬂiyk,)dthyl hydroxy, and -~NR°R®;

gs}% arggﬁ%/ |arecf qup ly selected from -H, Cysalkyl and C, ¢alkenyl;

CS ﬁh%tselé%&ﬁjoiﬂ th q@hdﬂéistm of c1 6alé%l Co. 6alkenyl Cs.scycloalkyl, Cs.
C3. 6het erocycl yl [vj
scyelpaty 4a11@{ é@ycyclwemﬂc%laklfal behetmcyel%l%qy Gl-4e8arls Ca-

50}%&@(@&}1 eéﬁmf lryl Q(SR@ %Qer?hﬁ{cﬁ(% 6%&9*&6%01&(11&1 whéteifi Qalh ;.

finn |sot|ona ubstituted one or nore

sliylckipsikonsd Govpdostkelntius) ek Gyalhg, CicyploalkemiKoxyhy',
R5
il [t Py PR e SR e )

gheamdcyGR)aHral kedy deflRihg B seulp&mtadigl stisstimtédisy @re@u more groups selected
frop g%%{pg?%oﬁlg%lng%okél Wy’ me%ll}lflea}/yl h}%’%o (X’l((i aglz_ilrlloif)énd

CA_ft uckieabk a0y RSCR_G@RRHN and R8R9N-

C3_6het ergocycl oal kyl - 4al kyl 25 6cycl oal keny

Cc3 gh%‘%delf‘ oaf epqqgggm_seleﬁtﬁ@ ﬁrym %lﬂgalkyl Cysalkenyl, Cs. gcycloalkyl Cs.

gcygﬁ)aﬁtpﬁt?laﬂ&y @égﬂétgrﬁl: cl%‘}ﬁl‘éﬁylnccgﬁle@rogﬁlcyl éﬁz{ l‘k@ and FhenPll -Cy.

oal k
4alb4 @h;y@m @gﬂ LCeaz}l]Zyl(‘,ég @qukxl] C3 gcycloalkyl Cs. gcycloalkyl C 4alky1 C3



10

15

20

25

30

C3_6het erocycl oal kyl - C1_4al kyl, C4_6cycl oal kenyl
C3_sheteroaryl, phenyl or C3_ 6heterocycloal kyl used

wo poodaésTmi ng R2 is optional ly substituted by OPEI/GB2004/002430
nore groups selected from hal ogen, cyano, nitro,
met hoxy, ethoxy, methyl, et_rjg hydr oxy and am no; and
30 R3 is selected from R8 O, RBHN- and RS8RON-; RS

and RO are independent|y sel ected from Cl 6al kyl ,
6he@2‘o@'giy1{ ahenyl, Gahgierasyis ]?/@W Ikylggr phenyl-Cy4alkyl is optionally substituted

o g helin, Al gtopicl g1ty e, o,

hYMM@md\almao,ohn@l 6al kyl , C2-6al kenyl, C3_8cycl oal kyI

e o o e

C3_ Bhoet ﬁdrﬁaydlrd}y lthe@bmpalukdslof therpresbuetrigVentibn diltkosk of formula I,
opt |m%nal rs¢1bst|tut ed by one or nore groups sel ected
fro "o% 'cyano, nitro, methoxy, ethoxy, nethyl,

et hyl' s selRy@d Bdh @&qn?mcq gdlk@ppl RREN-E, 5tk CRf@ict xaqm H

More particularly

R TR o ot oS Stk Y - G Gt gy oloalkyl-C:.
QI ClichetpalkeniE) FIRNIC] deBiney ¢ SaRfl ESURIGER-C-0)-

CIRSK)leJhezmlL Qyiocyclam(y:l;a)ghd(letétpca}@jymmi Rlyl;heterocyclyl -C(=0)-; wherein said
Clggﬁyﬂ%&é y gﬂ(ggﬁué?ﬂ%i@&%ﬁ(ﬁ’, %5{)@451%17&%@)N(—R6)—C1_4alky1, phenyl-
C:GAkAcptehgal (€3 4 fky K @k koyycloalkyl-Calkyl, Csgeycloalkenyl-Cyalkyl, Cs.

oA e e P %Fr:%éﬁ AT e
6h@(§60 Ii gﬂ% @e%gaégﬁylo c@éc?a?lTed 1%%g1}raii’dkcﬁaltlo@ly@@b§fﬂﬁted by one

or F@B{?(%E@}HQ(S@ mchajggen, cp'mwtr_o @pthgéy,@}qoxy, methyl, ethyl, hydroxy,
an@hﬁﬁ%{& C(=0) - Cl _4al kyl, C3_locycl oal kyl - Gi 4al kyl
6¢cycl oal kenyl - d 4a| kyl, C3
6heRers(§gly.gﬂegr lfro@]_tha gtokly |con31stmg of Cy.galkyl, Cscycloalkyl, RSRGN

C3§/ %H%pr%?@%@ G%Grgl%ﬁ%a%léﬁl gléyzhlitx} p&l g\'ﬂx etocycloalkyl, Cs.sheteroaryl,
anCBhdhlewkarein paidy kA0 s.coudedkyInCoef dloalkg-@Laiks],

ool Bl A dger e st Pohelae bz Dby i
defilBhARF ,is @ftivyihlly Subekitared by oad ek M@gﬁ)ufﬁegelécﬁecﬁﬁérﬁ Ghegen, cyano,

fromthe&g{oup conS|st| ng. of Cl
nitee3 MyEEXY-sHIRY methplreiyl, hydraxygnd apyag: kyI C1_4al kyl ,

C3_ghgierROGY %&&Mﬁaﬁw&éh Iﬁséln %@Jl@l%@@;giu%&kxhd
g B et hom RE R R kot Sisay oy 35
gh SIEPROGY ﬁd%ﬁ‘é J{&)éht};ﬁ%eie%@h ‘{%ln C C%}k?b @%&1}2&39 '%aiﬁ%alkyl Cs.

et er oar used |
chmhtalktyhﬁh l&(ﬁ,tﬂhﬁ;h@t&mtﬁdylbphenyiecmhetcmoglcgr Oupkyd ené phang1-C;.

sl et ST AT Chry” B RbTRY Gr ETRIKYTae §

shaabeelyd, Cbhélﬁ)ﬂmlg- shetefdcy Bl Gy alka)dr fnORCKAIRYI is optiehallR3ubstituted
is selected fraom 318@01521?1@3? RBHN- and RBRON-: 25 R8. an

by Rge g Ot gHRpE ARleit b VAP oRFRE AN, and ethyl; an
C2_Ralskerted fibm -Ge¥5d Ohlyl., C3_

Most particularly, the compounds of the present invention are those of formula I,
wherein

Z is O=;
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6cycl oal kyl - C1_4al kyl , C3_sheterocyclyl, phenyl,

C3_5het erocyl cyl - C1_4alkyl, and phenyl -Cl_  4al kyl,
wob@raosTisai d Cl_6al kyl, C2_ 6a| kenyl , C3_6cycl pei/kBRqo4/002430

C3_6cycl oal kyl - C1. 4al kyl _ 5heterocyclyl, phenyl,

C3_5heterocyl cyl -C1 4a|ky|,1% phenyl - C1_4al kyl is

optionally substituted by one or nore groups sel ected

from hal ogen, cyano, nethoxy, nethyl, and ethyl; and

30 Ryisisglogted @emckh@mmﬁﬂﬂnwcmeﬁallw@hyl qyElopitylmethyl,

o SALORNCESE oy PR APAUAGE B umhOeREBL 0 SO 8O-
meﬂ@mmaremlo@manymwmemyé@mmmemb reyclohexyloxy,

cyéc‘% g?%)‘é |Cc)) HE mﬁqﬁ'l?mlné‘%i@pf B% Tm{yl % gﬁé bu{’hXIL q?ﬁyrr]l%iy'lethyl, 1-
moalﬁlﬁ)llﬂmlﬁ}w QMHWorooﬁblblydxylmesm &ijft:}ﬁhexyﬂhﬁéthyll, 2-pyrrolidylmehtyl, N-

e RGN L, P TRy B Ssperidylmethyl, 3-thienylmethyl,

(2-9&1%&961%1&{4 W)%ethﬂ' (Ielhsm mn-mahimé 2- g‘ﬂn thJ(Ee%Ed&#nethyl) 2-
norp

yridyl met hyl , yrrol yl et hy olino
Furg) Y ) GGy SR eite -y medyb o4 éy@f%‘ﬂﬁwamlyl)

2_ S?ﬁg{esr%%: 9&4&1 ﬁ%ﬁlttytlutyl Ni—blﬂglt ¥Illet T%Lf[ clthhgﬁl,’héﬂjclohexylmethyl,

n-[@atyh u@pyrhtmletrﬁmorome(t@lnl I-Kitﬂuhm@ﬂbré lﬁ‘bp@elydl})l dimetiylamino, phenyl,

pyx%érl ?gtéae gr)?ﬁﬁr%?}h tie? @ldleopﬁrax ﬁqeﬂ%lx;f 2-propyl and N-morpholinyl;
(2, R d;lshlyschéd)fx’ohi-mﬁtbylne‘tbjrlersdpry;by)lmb\htyl 1-banyd iso-butyl, phenyl,

pyﬂd}ﬁdﬁgfqz% th'lﬁ@q‘ie B%Ppwpyiagg}@qel eé(&leny{ omt-butyl,

cy cRbhieyiet e tom -H, nl&h afReEthyll Isopentyl
trifluoronethyl 1, fluoroeth N- pi erldyl

di nEtHiHb aﬁn%m%@m en CHPPPHYS ¥ﬂ*étpreémﬁdm@pu%wrtam one or
m&@éﬂlﬁhﬁ 'Eéi’p)f ugds'mk}l'éQKVena Ip{n%?)gﬂsﬁﬁ dnd be 1solated as,

N nor pho |ny RS I's selected f met hyl hyl,
enarmgppn@yd c.haguermmgr[c fotmgy ot a8 a ragegic uxtyte, Iihlq@rq;sbnt invention
incglg/o%%lgy rpyolséime %ggr]?.i? Iegs ggl ere&%lgg reriéemat%oo? rn??%l‘ﬁ% %e‘?%)f a(ﬂ'%
com@pdupnld .of E51:nhﬂa v The dpeicallydetisd foads dfithe covhpound @ﬁm&um(éﬂtlmf may be

t he present tio conta| one or re ch
PrepaRE LPES e B S ARSI e B A i iy ey B Synhess from
opﬁ(ﬁt‘ﬂy B&iveSeiiEdatdsals oEhyAdRY BRI syniBEsisbASd 61 B PRdckdures

forms, or_as a racenmic mxture. The present invention
described theisafigiy possi bl e enantiomers, di aster eoners,

r acﬁ'mh QB0 Bk aﬂ%r&l%@ fhat OGLRQomp Qfmcﬁ of %W&Hﬂqn@mwn may exist
Formula 1. optically actlve forms of the conpound
as pfomeltrical } m@ms; @n expmploe apdZ moeweﬂ@dﬂken@w B@mb@ inygption

1nchJHe %lg ge%[nggﬁtap%lﬁ‘%%f Gc ? ﬂto'fggr 1t 4% AiHLEr b derstood
syn sts from optically active s ing materi a
thab%e@&q&mt&ﬁsreintxomymbh@&%& tbatsmdrs @fi t}terwrrmomms aéi thaeiormula I

d he ft It ted t
cor a1 8 hE SO0 metteip couRin g EE PG cBRbpe existin
sol&@te@&”@tf@hﬁlﬁ%aiydta%dm&ell AsQihs@lxaePioemE Jewtl] farth&WFRnderstbod that

theapl)rie(s%rrlltelﬁventlon encroglspgsns%s :illm/u%ﬂ tscl)l%]ted forms of the compounds of the formula I.

Within the scope of the invention are also salts of the compounds of the formula I.
Generally, pharmaceutically acceptable salts of compounds of the present 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,
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25 includes any geonetrical isomer of a conpound of

Formula I. It wll further be understood that the
w@em@gaos71i nventi on enconpasses tautoners of thBCT/GB2004/002430
conmpounds of the formula I. It will also be understood

that certain conpounds of thg, present invention may
exist in solvated, for exangﬁe hydrated, as well as
unsol vated forns, It will further be understood that

H i agstie agids tojafipicha Plyisiokagicaty accspiablgianiog, Mmasorlseeerssible to
mdk@ %%rr&?)oﬁ&lﬁ &1951991@ﬁﬂ§u81‘ as sB&ufno &Hésﬁnﬂ for ﬁﬁm}%)t SHafl of ﬁne earth
scope of the invention are also a ts of e conpounds
mepdl (sueh af @ eateibe) balt b}&em;naa Pympqyingd pﬁﬂmemspmahveptlon havmg a
sal n f £3g0t |n ent
oS BAACH TS SheiATROINR 1 phIE) BFSEC i PIGRB
métal ot hi&aldnetearth aretad kpdrpkide biyalk@ddx (sudh 28 thesadhidxida (ﬁ'l’ﬁﬁdﬂ)bmde) ora

Sug%’?x éaﬁfcé) %lij“ggmlfl& rugl%qu;glge SN yligig-;aggql\{\éotup medium, followed
byReTVaBaR0 AhdEbafioPtechnidybs HCL or acetic acid, to afford

a physiolaogically acceptable anion. It may al so be

pos & preeenppdimgpt.dhecaspopad plofermnya I abcrzvmmayda@tcanve(f@é éha
ph%a%&gfc'a'lm ade@ptasie 'sél'trﬁr sBlvate 'tﬁeiﬂé ,Lgartgsrula"il al & éd?l‘ﬁm%%ﬁl‘i uch asa

nmetal (such as a cal cium y trea ing a conpound
hyddfochlpedes hpdrebrtomiidey ehaSphme hamtn,gfumaram,l makbteytaamtej icigrate,

ic acid or a phenol with one

mé@%a&%%hoﬁ%&% |3¥3 ?Olﬁlenlgé”raﬁ 1Ox%ljenet al or alkaline earth

et aVe Iy nowifdenddhatahd@xipdendssificte iagentibe hetehonvideasor
phgn%ag%ljlcglg%ih lert‘ﬁ% ¥ %%t a!t I8 Bgﬁé ¢ ag%&ggls %%glllns]&sggar{lglua%omsts
infe@ela@Uvast or BiftaEHENM CRNRLeridts.] Moedbdr@dulirBe MRl cdmPsundk Bf the
. one enbodi nent,, the conmpound of formula I above may. be

inyegQneehEt selsctive %ﬁ&%ﬁc@e@%@i ithe CR L gespptarsiapd awg)usefyl in therapy,
esﬁ:@iaﬂ?tf& rEllﬂa@ro?QatrxouE’ 9£1h 'c%ﬂ1t%rls¥ucl’?£ cﬁf‘dng: e 'nEl'.lrQ tﬁ@%&m acute
such” as a hydr ochl ori de, hydrobromde, pho
paisie eangerepaing Lma r«wsed byrdicomeateid arthritis.anigrains;, visearal pam etc. This list
es,
0 PEVERLAITALS 00 R AR S0l
inaation/art ysedsl in pthar dna@aewttateainwhlcmd}pﬁmbumud)MB Bimeceptors is present or
a or li.gands su S.a i Sts art I a
imBRHRS PR MR SOpaRiE Pt B8 iR LaR i pE St Gsee cancer,
mulgsie pdlabsis, Piitigsopardidesds| Hﬁﬂltmgtcﬁqhﬁc}@wﬁpﬂltﬂéiﬁleﬂﬁ disbge ]a'ixwty
i nvention, exhihit selective activity as agoni st of the

disepslens. pastrappicstiaal dirgrdgrsangd saplipvageqlag ﬁlé?réﬁry especial | y

for CoBipb@ids @ théahteRtsn A8 BerFIOR GG o &lkeErs BSp&MIRTHE

pai n, neuropathlc pain, acute pain, cancer pain, pain
AUHYRALRE @waﬁ%eﬂw’ataba@rmst fior $l¢in grafipg ogma tre@SPIWtS@r&samﬂar surgical
nepﬁ' for E(Slﬁl eﬁr Hl'séas!: §£r10u§g ##1@5 I%&Vifsg §§ al ﬁr %%Bﬁraﬁﬁ gﬁt?giral

as’ ‘ex tlve di't1ona conpoun resen
agemuenti on are useful in other di sease states in mhlch

dyS ncti o receptors i.s
|dJ Bigp‘él'bdg O%hret“ﬁvePH%‘} geup RS eﬁ ulin 8% g ﬁ% &he{ehdégeneratlon or
dysmmimhloﬁ Barialyinbid rétepdrstio pleked@br Dxgplicsted in that gatadigen. This may
Hunt i ngt on'

IH‘R? &70 ﬁslgfo ésggﬂrpgcléﬁg glrl;eliqﬁlg\;egsﬁcsl% %g Fbg&p)ap@pqus of §1e ubve;t?c% in

d1%ﬂ§§tifc%dﬁhﬁlﬁéé a@]ahmgglﬁg ;?,ﬁealoaa Suchak 9b§t\f&$&ﬁis§5n tomography (PET).
i sorders oun s of the invention are usef

i mrreweends &f g]egnveggge@rp apafyl fpipthe treatment of dlarrhoea depress1on

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

generalized anxiety disorder, social phobia, and obsessive compulsive disorder, urinary
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aut oi mune di seases, such as arthritis, for skin
grafts, organ transplants and sim/lar surgical 25
wme®da987inr col | agen di seases, various all er gi BGT/GBR104/002430
use as anti-tunour agents and anti viral agents.
Conpounds of the invention are useful in disease
states where degeneration or ~ dysfunction of
. cannabinoid receptors is present _or inplicated in that
INGRIREAFS Prematis cipgylations yaiaps meRis! 1pessey, cpughy bipg eedemp, various

gaéécg)big_{e'sﬁgal UfRkbRieRlS %C&)nmgﬁti&f? AREHOS %&éftroﬁll&ﬁtiﬁeﬁ WEBIdeRTutt as

: | agnosti c techniques and 1 magi ig applications suc
IrrigablpBewelrSyndremeswil Hnndtionadyvapeppial PEnson” Oisgeeeiardisotiodr motor
. ' ' .are usef ul for [ nent of . e .
g, BRI Tid o crBork Bl SEMNELL nfapagyigfortion,
spilaldnjuders duchddisiopastluding tratehinest 6R8chd], 8RO, Spioid and other

ani ¢ di,sorder, eralized anxi ety di sorder, social .
anfibe S S irters B S il e PO o Yot Smiplelperssion.
20080Hp8inmdE oPHhE/ikRBARO400LA3Qs an addlgdsRCARB FHERE Auring general

premat ure ejacul ation, various nental illnesses, .
angesthigHa and mgnitnserkangestiesivicaiss Coghigptionsiof pgegtsi with different properties

HRANLES B achie L bPatdRheededs Hafikdh i :
. gast ruoi nt ggt i nal l‘}%ﬁﬂ%qr ders sﬁ?:he as T %haet?f%es%lg&/ceftate (eg.
am8yyid ranateesim thubel e cdlaxetien ardyssdasion). dnclirted i thssooenibirnditisw arsanhaled

or ..di.sQr ic brain.jnjury,

Qs o DL A0 A1y TR 024

i nf Alsotwidrin the ssqiervdlithel inyantiyn Bnhke ehewd amyldli thé t@mpounds according to

the;fﬁf#l@g hgl?ovte%&&ré%g Q’Eldlﬁeggffaglpg(g%] ol H&r &%&%eg‘%r%? gtl a%iyccl)f the

conditipaidixetidsed sxv¥ous system for exanpl e hypertension
Compounds of the invention are useful as an anal gesic

agefitUFtBFr RSt ofuie Myerfionds ametind &xithesraiment ot Aol ech pultpring
from]) RRSIoAdBALis NI B! PR arfGRlive ¥hdudt of a compound

different properties are often’used to achieve a
acqsading toethoformprrad @bsvensedednistered it mpatient inmeccholzsoch tieatment.

sta ' I | C '

ang ooy lorTEFRGEnc AR AT Ranliict PO R cocpraic
sali orsalvetd themell st eedintedore dyfredtfoasse imtheiapy.yt i cs,

e R Bbr e RIS OB bt A2 ol S

or & pRACISicARCREH AV dal or bd1eaté DiefBak,as her@RB¥Rre defihed Mahe
mapuf act ure of di canent for the treatnment of any

a \

magpiapiEs ofédﬂ%ﬁlﬁmga PecndsEPYabove. 15 A further

aspPeRs chpduis dMHERELANinntRn TR el ithehBE bfcBRITRR the

of a subject suffering fromany of the conditions
thegapyof| yatéeps Apiveendiipresriaglyding bt netdintited teimewa paips chgonic pain,

L [ h ka | above, is

Iw%ﬁﬁ?ﬁ??gg?gﬁﬁggqag%g%ggﬁfQF%R%%E%B%P'such treat nent.

Thu#y uselier therapsnini aomarprdoodid snimat euhas adumbn,ftios cruuhd of the
. or..pharmaceut.ical |y ac taple salt or solvate "
inBhu PR B b B PEIEMYERT haSflshe (e Ricklsqpposiion by
anﬂﬁ)uten'naudi?g by, iﬁ&ﬂﬁ@stcd ulfaﬂ?&uwlf@ﬁﬁﬁsl)i, Bopedally Gftrifagallydes
. the use of a conmpound of formula I, or
ntERe Rt lptf%%ﬁ?fggaﬁse dptaxpously gmiduspllyg gisgheesner eof
intASerBBoPeRaA RTyeand ) iX)8dioh Mntb AR jommanuf acture of a

medi canent for use in therapy. L
In one embodiment of the invention, the route of administration may be orally,

intravenously or intramuscularly.
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The conpounds of the present invention are useful in

t herapy, especially for the therapy of various pain
w@endites7ons i ncl udi ng, but not limted to: acuPEr/CBR20V4/002430

chronic pain, 25 neuropathic pain, back pain, cancer

pai n, and vi sceral pain. Iql%gp for therapy in a

war m bl ooded ani mal such as 'a human, the conpound of

the inventign nmay be adm nistered in the formaof a,

conVRisasrayilisarifrnehe et of campberalippihpspveriypf g dissase, age
and WA Rfidhd Md o} FRIBHSTMhaT) donsiibikE By ARERIRdiNg physician,

topically, intranasally, intrdperitoneally, .
whemdetemining diedhdiyiduglnegimer prslLiddsgge leysl @uthe hiogt appropriate for a

ks ally, 30 intracerebroventricularly and by
pal{tlﬁl}ilé@{apgﬁ' into the joints. In one enbodi nent of the

I nvBotpreparing pkarmackusica fcomplonitivns fioat the nompyunde ofthzlihwention,
. intravenously or inframuscul arly. . 2004/ 1087,
ineR o ES SO0 SOl e D S e T A e for
preb&rtiehsGhcladdpondsts! AbleRNdisgeiebls eratles, apdulds NRcklts ease,

age and weight of the patient and other factors
Smﬁﬁﬂﬁﬁﬁfy_considered_by the attending physician, when

det groiidbatbled 3R bl BAL ¥i HkRlsuBLAELBALRAGHOSRGE: dsCNGbntl

the nost appropriate for a particular patient. 5 For
flaynrimgagemsy splubiigers.dubbricants, suenepdisk egoms bindenn ariteble disintegrating

A [ Snd-y:ent i i nert, pharnaceutically

ageg‘gggg%#‘gg‘?%gé%&r %H%?%wé@% el Ler solfd and I qui d.

Sol Indbdvaiers, thercerpiar &tai forely dividédiahdid pekidie issin at@kiuet with the finely

o RSP BBRoF SEReoBRFRE BB e componen

is 1BktBS Wath ERScar¥riheVing ¢ neteSQrpBindid§ pedpettB irbsuitd®le proportions and
flavoring agents, solubilizers, lubricants, suspending
compastrddn the; sheperand sige dedisfle di sintegrating agents: it

canpgl p?éba?ﬁg oS Sothtslifads, BER Ih@Ming Wik RRWESE SixthiRRf fatty
carrier 1s a finely divided solid, whichis in a

acigrighicenides whd poooh buttdr aefingt meffediage thecastpoinagdisnt is Hispersed therein
[ ' . t Y, 3 . .

o 3 S0, e BR ALY RaRRLRRNS sl RS i G

sizedbmesldaand ddlomaid ngcqol eppksolidifs i n sui t abl e proportions

and, .15 conpacted in the shape and size desired. For

e Lt P R S e e R
pe@inG fex@n, dtafohx tragraCardih, nhedliyll Yellulese tsodlunt etrbakgmethyticetlaReg a low-

butter is first nelted and the active ingredient is
medfingyers eQFOp RBt; 3nd thylike; o1 exanpl e, stirring. The

Mol TROERARBABSERHSIs BlsX trikned 1 hél8M: 1O YdrRl1akibA Of the active
conveni ent sized noulds and all owed to cool and

compiried Wigh erxgpsolating maéerishasd erricr areyidiagmheaiswmin which the active
A s o e e R L RS R
asseaidiiemwitiaitb Sxyileelyhgdchete hleuobsted. a | ow nel ti ng wax,

¢ OC‘fgblgtlél,tpto%vrd’ers?ga%hetztg %mli icalﬁo%ﬁles can be used as solid dosage forms suitable for
oral administration.

Liquid form compositions include solutions, suspensions, and emulsions. For

example, sterile water or water propylene glycol solutions of the active compounds may be
liquid preparations suitable for parenteral administration. Liquid compositions can also be

formulated in solution in aqueous polyethylene glycol solution.
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The term conposition is also intended to include the
formul ati on of the active conponent wth
we@pwanesThat i ng material as a carrier provi di ngPEI/GB2004/002430
capsul e in which the active 25 conponent (with or
wi t hout other carriers) is sll,}rrounded by a carrier
which is thus in associationwth it. Simlarly,
cachets are included. Tablets, powders, cachets, and
capdapeaus selutions forswal adminigratign gesbegerepasedby desofving e active
[
con BRI i G BAEhE SHLBE colb kit AR ERE AP Sabliodgang
thigkeaimglagents ssedeisires. VML@puscspsmmlems for qquugrq;en gd: yxadﬁ by dispersing the
ons .of the a t|ve cQ
fing QR R ccmop i Vst BERPHR AT itk g atural
syﬂlheﬂ]ial gime iefias inteitlg Selhﬂm;e abélﬂflhﬁrbof)@mﬁlhlb/meﬂldlobé’] and other
tion jn aqueous polyeth ne col solution. WO
SUSE ?&%?%i‘“@%ﬁ‘t%&@@%%ﬁ??&éﬁom&& P/é&lﬁ‘gous sol uti ons
for D@ﬁe‘h'dm%dm thd SbASST RAmiKiaRtiBE, R ﬁm&s&utiw Gbﬁﬁ&ht‘iﬂn%ll
t he active 880 ent in water and di ng sui tabl

prefesplly diedugde frqna $Yorkg OAGwIHPY, ce%ttbawmglztb fmeore pigéprably from 0.10 to
[

040, H8EL I RRDk il s NN ER R OTL B0 b

cmamsmma conponent in water together with a viscous

ot e A R e B M Brent lBRion s ve
detemlneasd bg uiﬁ:pan df hg)vag:emetr& ik¢loding the agh,azveﬁ)@ﬂ andeepins€ aff the

. far ation ng on the de of . . .
indiiia, pien A ierom SHOH il B0 2t UGS Whighs Reing treated or
whwhai séla@bﬁevm@d uglend sRUNIRar) BRAIE ¢ A% (per cent by
nore preferably fromO.10 to 50%v, of th
dthlﬁuthSﬁcqm@f fheeventiois the yse gbanserprmguad offoraily h@s defined

abch)%'f&gthpﬂﬁﬁﬁ’fa@cﬂreto%%edicngWPOS' tion. A therapeutically

effective anount for the practice of the present

i nvadsoivathimthy seape of dednventientis theyuse o€ ampseongfoukdoffiormula I for the

maﬁﬁ%&ﬁﬁ: q“a'nl?ecdl%mgn?f,&%%g?ﬁg%?/& Lght and response of the

dud Peted within the context
of Akléltldnaﬂblawewdtd i§ theiuse bi&xing gompeatdegcadingwh Fadmuls] for the
prevent ed of ordinary skill t.h
maRglagher i TR Cleap P Gy ity oniifghdJudigind iy not
hnfitedpR LH(’;dtleamf Olirohik @alh Iiis‘élrdiﬁtfhi Jeaxicet ﬁtﬁn and visceral
manuf acture of a nedi canment. S0 mnt in the scope of
Pailhe jnvention is the use of any conpound of fornula |

for Atfﬁﬁherﬂ?b'éf ﬁ(‘théjfn%lﬁfon@s IREh6@ R Merb R ofaRELIEARLARYIS from
tionally provided is the use of "any

anx@t}rggégr;‘@htwg disensaesl aboveEahaighy an effm’tlvp paout@f a compound according
o By S i BRI RATE R b e bR, Voo
pai Additibnally, thepas provided a phmhiacmtxp&hcnmpbsmcm q@aipmising a compound
of f‘c?r&%‘lea I, BE% p arr%ggeugcaﬁl(}:leag&ptabf% sap thereof, in association with a
pharmaceutically acceptable carrier.
Particularly, 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 for therapy, more particularly for therapy of pain.
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A further aspect of the invention is a nethod for

therapy of a subject suffering from any of the
w@orvdites7ens di scussed above, whereby an ef f ect PEGB2004/002430

anmount of a conpound according 25 to the fornula I

above, is admnistered to a patient in need of such

therapy. Additionally, there'is provided a

phar maceutical conposition conprising a conpound of

For fithery therg is propded #akasmageutisal gorapestiipngemprising ¢ compound of
Folrlh £k  phitnfSARELRY ARGpitid DirdnerBhOTRERIbA Aichh

acceptable carrier.” Particularly, there 1s provided a
phgrmacenticalipt acgaital:d@mmgn us¢ dreny @ﬁﬁweuogndrgoras dissuped atbve30

of EFo r e sal

t heane% fﬂ'ﬂdh@r .Jtsg%cg C;[E:lg I%SC%{ fﬁ@&?&l g‘r"&ll e\éra%gaééﬂgcgd;o%g)g plag}ng {he
compmemaf)ﬂhepmemnmenﬁim therapy, nore particularly for
thei &é E W0 2004/ 108712 PCT/ 004/ 002430 2(31
Fur Pk St JhHBTANAR BrOY I d5h A PFRLES JPY Rrgparing a compon
forg@ORSi tion conprising a conpound of Forrmula I, or a

phar maceutically acceptable salt thereof, in

association with a pharmaceutically acceptable

carrier use in any of thegconditions discussed above.

In a further aspect, ;he Igr esent invention provides a

nmet hod of preparing t * % of the present

i nvention. In one errbodlomsn vention provides a

process for preparing a conpoun formula Il, R4 3
R-N Ol j \> RZ R 10 || con‘ﬁglsmg the step of
reacting a conpound of formujla I1l1, R4 HNI N N>-R2
\%N IIl 15 with a conpound of R3C( =O X to formthe
conmpound of formula I, vvherel n Xis selected from
. RL is selected
com 1.<31n%:1‘3ﬁ(3’s’celgl o£ ﬁa% a@?@wﬁ% folddI% & PGal kyny!

R5R6N- Cl_6al kyl, R50-Cl ® al kyl ,

R5C( =0) N(- R6) - Ol . 6al ky| ;NRSREN( =O) 2- O _6al kyl |,
RSCS(=0) 2N(- R) - C1_6al ki \@:yﬂ

R1
o
with a compound of R*C(=0)X to form the compound of formula II,
wherein

X is selected from -Cl, -Br, -I, -OH, -OCH; and -OCH,CHj;

R! is selected from Ci-10alkyl, Cygpalkenyl, Csy-jpalkynyl, R5R6N-C1_6alky1, R°0-Cig
alkyl, R°C(=0)N(-R%)-Csalkyl, R°R*NS(=0),-C;.galkyl, R*CS(=0),N(-R®)-C}.salkyl,
RRENC(=0)N(-R")-C.salkyl, R’RNS(=0);N(R")-C.salkyl, Cs.10aryl-Ci.¢alkyl, Cs.10aryl-
C(=0)-Ci.salkyl, Cs.1gcycloalkyl-Cygalkyl, Cs.scycloalkenyl-Ci galkyl, Cs.sheterocyclyl-C.
salkyl, Cs¢heterocyclyl-C(=0)-C.salkyl, Ci.i0hydrocarbylamino, R’R®N-, R°0-, R*C(=0)N(-
R%)-, RPR®NS(=0),-, R’CS(=0),N(-R®)-, R®’R*NC(=0)N(-R")-, R°R°NS(=0),N(R")-, Cs.
10aryl, Cs.10aryl-C(=0)-, Cs.1ocycloalkyl, Cs.gcycloalkenyl, Cs.sheterocyclyl and Cs.
eheterocyclyl-C(=0)-; wherein said C;.jpalkyl, Ca.jpalkenyl, Co.jpalkynyl, Cs.10aryl-Cigalkyl,
Ce-10aryl-C(=0)-C.salkyl, Cs.jocycloalkyl-Cisalkyl, Cs.scycloalkenyl-Cigalkyl,
Cs.sheterocyclyl-C.galkyl, Cs gheterocyclyl-C(=0)-Ci.¢alkyl, Ci.johydrocarbylamino,
Ce-10aryl, Cs.10aryl-C(=0)-, Cs.jocycloalkyl, Cy.scycloalkenyl, Cs.gheterocyclyl or
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20 R5R6NC(=0O N(- R7)-dC . 6al kyl ,

R5R6NS( =0) 2N( R7) - CI _6al kyl, C6_1loaryl - Cl_6al kyl
w@z0010e87yt - C(=0) - C1_6al kyl , C3_I| ocycl oal kyl - GiCB&BROK/002430

CA4_gcycl oal kenyl - Cl . 6al kyI C3_6heterocyclyl -d -

6al kyl , C3. 6heterocyclyl (3)_ CL6al kyl ,

c | ohydr ocar byl am no, R5R6I\L R50, R5C(=0) N(- R6)

R5R6NS( O) RSCS( = %ZN( R6) - R5R6NC( =0 NL R7)

FQWNS’(’B’ )Q'pfed indglinipg By Vi opt@;albo%}byptu ]D}me or more groups

el%ecﬂ-@&ﬁ%h@%&%lﬁ&ano%m@%&h&@ 5@9})/}1 me%l%ﬂg}ﬂq{ggfb&s;la)ﬁh ~NR’R®;

héterocyclyl . Wher €i
c Ro‘a"l sklgfted @om tbagtk)enwnsmmg oG- 1|@l3}1h)jﬂl Co.10alkenyl, Cz joalkynyl, Cs.

g ;Cﬁfcﬁhﬁa?‘ Y ety SR e e G S fbayetoptiri-c.

@l@ﬂ,_ﬁmyﬂbajkgtWI )H "REN- Gaﬂiey:kqaryl Ce-10aryl and C3 5heterocycloalkyl wherein

S@@w Biyhie oéﬁ‘ﬁﬁﬂ G B RO G a6 !,

rcloRmEeY 13| kil &edeghlea lkemyhik CEA, foa1kes CtVshetefoaryl,
2004/ 108712 PCT/GBZO 4/0024396 yheubie ’ Y

Cs@r}é REE RS @fﬁ&yglpalg(l-t@yd in defiging R déf)ptllﬂl’)ﬁljy fybstitgted by one or more
gr&’:?& 'sé?&@éd' fYors HRSEdrl B0, Yo Qﬁh‘%h&ﬁo&%)% H{eQHrP%th%g %k@x%kf%d

om hal ogen, cyano, nitro et hox
amgitdhy | | hydroxy, and -NRSR6; R2 is select ed fromthe

gr O%aﬁgﬁ{giy ?\5 Q@RD%C% %&@h&w selebred HRR! K8 alkyl, s alkenyl, C,.

calGRryBayid b divkleyt € Ghrdml tk@t Itqgeﬂiér Bitly aharhdridivajdnt R RSat R forms a

et.erocycl oal kyl - 5 6al kyl, C4_8cycl oal kenyl
po%ﬁé’% &3- Shet er oar yI ~C6-10aryl and

C3- RPatselcary oA X RFO-, WAeHSiaAd R&RINI; C1- 10al kyl |
C2- 10al kepyl , C2-10al K ynyl, C3- 80yc| oal kyl,

c3- Begd %afltrﬁy}de@del&lwlected énmgeveelkyhiCeetliinybLsarlopikyl. Cs
gcﬁ%aﬁcﬁﬁtﬂa@%ﬂ c¢3<gﬁét5ﬁéhycglx lﬁﬁhﬁyb@%&?mi @F_‘Jah@/méhd Fhenyl -Ci.

eteroa ef ocycl oal

4alk|1§e‘dh¢rﬁm(§étﬁ|%+sﬂ§yll;@2 aa&eoﬂt Cowstlpglkglubsicyeloallsd- (Exyla]bh]e Cs.

Ghe%?% i)ﬁ},phg{i)ﬁ,gg > ,hgtgio%%l%?dc %1)%3’1 Q?ﬁl%%? &gﬁgﬁ fSHé{Hlﬁ Substituted
by\mhe memnre RboupRGelegtet] fRYm hnlegem dmmenﬂen,t ﬂuyth@gd ethoxed nfethyinethyl,

b 6al kyl ,. C2-6al kenyl, C2- 6al kynyl, and a
y%m%%f"%dlﬁm&‘i BYroup that together with another divalent

RSI RIRG: sgre]gtBE flfoﬁfs-FE Cgéalpﬂraisqd@sﬂlﬁengl r |8 gg R3 is o ang
sel ecte rom R R R8NH-, and R N-; 15 R8 an
RO Redicylarit Satiresspt pveion pravifles p gathes o Rrapgiing a compound of

fo%ieﬁﬁl\lﬁ@?Mth%=80y0| oal kyl, C3-
gcycl oal kyl - O - 4al k C3- 6heterocyc|y| phenyl

C3- Bnésselesied rfr@gn oyel @mhyethyla%tflqm@tﬁynetm,cycbbwwbnethyl,

B et
me@i}}xﬁbthyletetrewdcqpyra@lyhﬂﬂlh)ﬂMbtxalxydrqﬁlkrethne‘(ﬁyL 4;edl¢d3plxylpsy,

i tut Q 0 re.qr.o e ec
ey IR RRing) aRteRaigo Sy, Py R r Rl oS AR AT R Py, 1-
mcﬁplhyilnoethﬁm hydeihxocyalobexg méthyl, @I@ﬁ)haéyh:n&mblzwtreﬁidyﬂrhdﬁyl N-

Parti cul.ar

eI ORI b2 TP O o TR Nt 2gpipsiab gt 3-pienymethy1,
, (ERfR M hed-5-yhahem 13(1Lthethyi@{-8hidazbld-3-yDimiethyl, (5-(acetoxymethyl)-2-
furyl)methyl), (2,3-dihydro-1H-isoindole-1-yl)methyl, and 5-(2-methylthiazolyl);
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Rl is selected from cycl ohexyl net hyl
cycl opentyl net hyl, cycl obutyl nethyl, 25
weyskomrepyl met hyl , ethyl, propyl, adamantyl, PCT/GB2004/002430
adamantyl nethyl, allyl, isopentyl, benzyl,
met hoxyet hyl , tetrahydropyrgﬁylnethyl
t et r ahydr of ur anyl net hyl ohexyloxy

cycl ohexyl ani no, dlnethylan1noet:y ridyl met hy

2 DF g HES AP Oyl DYy PRS2 By ISR RO methyl,
- I
n p%nﬂ?l qléofgkt:x{g{/ Qﬁ%ﬁﬁ-&ﬁ@ﬁ% an{fw)c/)roegﬁ&gg/\?P%F%W%H%ﬁyla’mmo, phenyl,
pylgd)ﬂ; tp@ahydggfmnﬁyﬂetralmdmyhyyl Q-J'rmﬂp)gyﬂdgrbmdtath ~morpholinyl;

?1t i%;fs%kgﬁ%é@%m et l’ etﬁ)ﬁ f%érﬁé{l l&yle o %utyl ¥s|0) burimlt I;Hényl
py](i@l(l&ﬁd}izow map}hlydlényz-lsdpm’pyla)mmi zh‘yll Z)-thlenyl; and

dlh dr Ie 1-yl) et hyl, and
gﬁﬁoﬁ‘zﬁ 99 3bY47 108712

PCTI@@@@@J 43P 3R re%@t Bgeritﬁn PedvRSek @ AndiliddNot plepdril a compound
n-butyl, 2-nethyl- % butyl, cycl ohexyl,

of foymrgH¥xy | met hyl, n-pentyl, isopentyl
trifluoronethyl, 1,1- d|f¢woroethyl N—piperidyl

di met hyl am no, phenyl ,@yr;dy tetrahydrofuranyl

t etrahydr opyranyl, 2- I &pyl and
N-norpholinyl; R3 is sele Nﬂn- m net hyl , et hyl,

i sopropyl, n-butyl, t-butyl, is@tbutyl, phenyl, 5

pyridyl, imdazolyl, naphthalenyl, isopropylanino and
2-thienyl; and R4 is selectdy from-H, nethyl and
ethyl. In a further aspect, the present invention

provi des a nethod for preparing a conpound of formula
cohisifgtBe stdp N teactingeolipoundof thinfila YO |V conpri sing the
step of reacting a conmpound of formula V, H 10 RO N

Ol \/ N R CN1 RmV with a reducing agent
sel ected from Al1H3, Pr)3 and Li A1H4,
wherein

A\

with a reducing agent selected from AlHj;, NaBH4, NaBH(O-iPr)3, and LiAlH,,
wherein

R! is selected from Ci-0alkyl, Cy.jpalkenyl, Cy.joalkynyl, RSRGN-Cl_salkyl, R’°0-C1
alkyl, R*C(=0)N(-R%)-C.galkyl, R*R*NS(=0),-C.¢alkyl, R°*CS(=0),N(-R)-C;.¢alkyl,
RRONC(=0)N(-R")-C;salkyl, RPRENS(=0);N(R")-C).salkyl, Cs.10aryl-C1.¢alkyl, Ce.joaryl-
C(=0)-Cy.salkyl, Cs.1ocycloalkyl-Ci_ealkyl, C4scycloalkenyl-Cigalkyl, Cs.gheterocyclyl-Ci.
salkyl, Cs.heterocyclyl-C(=0)-C.salkyl, Ci.i0hydrocarbylamino, R°’R®N-, R°0-, R*C(=0)N(-
R%)-, R°RONS(=0),-, R’CS(=0),N(-R®)-, R'RNC(=0)N(-R")-, R*’R*NS(=0),N(R")-, Cs.
10aryl, Ce10aryl-C(=0)-, Cs.jocycloalkyl, C4scycloalkenyl, Csgheterocyclyl and Cs.
¢heterocyclyl-C(=0)-; wherein said C;._jpalkyl, Cs-jpalkenyl, Ca.jpalkynyl, Cs.j0aryl-Cigalkyl,
Cs-10aryl-C(=0)-C¢alkyl, Cs.jocycloalkyl-Ci.galkyl, Cyscycloalkenyl-Cy.galkyl,
Cssheterocyclyl-Cjgalkyl, Csgheterocyclyl-C(=0)-Cj.galkyl, C;.jghydrocarbylamino,
Ce-10aryl, Ce.10aryl-C(=0)-, Cs.jocycloalkyl, Cs.gcycloalkenyl, Cs.gheterocyclyl or
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R is selected from Cl-1oal kyl, C2-1oal kenyl,
C2-i oal kynyl, R5R6N- Cl-6al kyl, R50-Cl-6 al kyl,

WORBOBEAGTN, - R) - C1- 6al kyl , R5R6NS(=0) 2- Cl1- 6al kyl PCT/GB2004/002430
R5CS(=0) 2N(- R) - C1- 6al kyl , R5R6NC(=0) N(- R7) - Cl _6al kyl
R5R6NS( =0 2N( R7) - C1- 6al kyl , 2(.}6 | oaryl - C1- 6al kyl,

C6- loaryl 20 C( =0) - C1- 6al ky'l
C3-1 ocycl oal k Cl- 6al kyl C4 8cycl oal kenyl - d - 6al kyl

Csghetespaichi- &‘éy@y)ylpedcm e%@pg(% is optionally substitufed by one or more groups

sel%ecﬁﬁ‘@ﬁi@lﬁﬁy%éﬁ? |cyAnoqlﬁQ)1ngfﬁoRx§/ﬁl_Hﬁ¥)g5 methyl eth 1, l‘sydroxy and amino;

hydr ocar byl am no

R5 §(seleypird fropaBsErea) Of Cﬁmﬂﬁh)lkf(n}’R@aqalkynyl Cs.

PR, 9, A S e

¢allGa; Cﬁgagdslealb@yl; |R>9R6N;( CQ)I*Ietemai’gdr@d jpargkind mhelerabycjdalkyl wherein

oal I yl-Cl 6
soig) 40 Do ple Tk LG Coe o oarsieyitiol Vol
Ci§&chrkehy@al kemyl, C%ﬁ%cEMbalkyl -Ci.¢alkyl, Cy. gcycloalkenyl C;.sheteroaryl,
C3- 6heter ocycl Cl- 6al
Comgryg R aihs Wg}lpalkxl&@d @f@ﬁ@pg% is optionally substituted by one or more
I I
grf% A SRS, B 08 “h%/ ERBOLPOEy Ty and
,2004/ 108712 PCT/ GB2004/ 002430
C3 € n
opt PG 6 1 R epgfaSl %Iegt?% I‘@h ehipe R, Cueliay C2
salkyrryltnahdthdgxalent Cyarap thuit tcrgethemyttln another@ivatayR’, REoh Rl forms a
5 é gxy and am no; R2 is selected fromthe
P°§I9886 &3 ting of Cl loal kyl, C2_1oal kenyl,
C2 _Rak kaievtdd frés3—H, BLaatdyQahk v alkenyl.
%cl oal k%(q CL. 6al kyl, C4_8cycl gal kenyl - C1_6al kyl ,
vy Rfa%emyw@iwn grogicieg § methed of pirppigng acapmpound of
forﬁ;ﬁlfﬁl\} wheriphet eroaryl, C6_l oaryl and
Bget erocycl oal k% vvher ein said Cl 10al kg
i selepipil fromeyeDhewymsthyl, @glopeytyIneiliitydyclobutylmethyl,

°Y@*§§?I§“' 51 0 e S oy RS BRLERAN hoP ke,
me@ﬁ)xﬁtthylemtralmdqupyreﬁ@hlhedaﬂ )tbtrahlydlﬁﬁdrﬁi}émelhy)b yyaﬂcdmkidyky,

d def. bst.i. t ut
eygfaletinty sty et P S nahe ARy G, DR ey 1-
moipioliaxathyled, Mﬁhord@tlbyéxylrﬁtﬂh}m cycloyebeydnsythyiaDehyrrolldyImehtyl, N-

A meg!g]?gg%yér@h ' el yﬁg @%?@grd i I‘%@e@&nd%r;%?f%%tﬁlyl 3-thienylmethyl,

Q@ ﬁ@ommene-arw) rﬁetﬂIﬁV@Lﬁ&hle]Iiﬁgfd%tﬂe tsz)&netmqsn&reto%ﬁl&hyl) 2-
anot her dival ent forns portion of

furyDrmgthyBri@.3rdiby dre-1Beiseindaler L ot aod 56(8’rrk*3ﬁhyltheazalyl),
Cl ﬁak Keled fr]JE\ tﬁﬁ%}’l' 1{“31!1‘[8{ b%etﬁﬁ% i oﬁﬁ: C?h(IE;}FS)I,(:‘1{3'(%Iroﬁ{::hyéme’chyl,

provi des a net preparing ‘a co

n-pevtyl, \Mwm@ivh trifiuoraneletl el t-ddlubrasthyt Webiphedyltl dreethylamino, phenyl,

Py yyg1 d}’q %re?)ﬂyﬁetrahé’%é’??yg&l{%ly& bneltth&g & al?{g%l apd N-morpholinyl; and
adaRﬁht; yélemédmﬁ{cbm ~Hlany IC, dllsdpent yl , benzyl,

t et Eﬁﬁ% r@% GF g]%)epltr%%{] ﬁg regp %yrgg%{q%n%p%%acc%ing to the synthetic routes
as GpdteRSthats 0andd Lféﬁigh)Ylle 3PmBRAh&Mbds dscRyéd shoveet hyl

2-pyridyl methyl, 1-pyrrolylethyl, 1- norpholinoethyl,

4, 4- dlfluorocyclohexylnethyl cyclohexylnethyl

2-pyrrolidyl mehtyl, N
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met hyl - 2- pyrrol i dyl met hyl , 2-pi peridyl nmet hyl,
N- et hyl - 2- pi peri dyl met hyl , 3-thi enyl net hyl

W@ 200ai108702 hi ophene- 5-yl ) - net hyl , PCT/GB2004/002430

Sc

(1-met hyl -1 H i m dazol e- 2-yl ) net hyl ,
(5-(acetoxynet hyl )-2- fur yI_)ere_t hyl ),
(2, 3-di hydro-1| Hi soi ndol e 1-ylI') met hyl , and

5-(2- th | t hi azol yl%{é R2 is selected- from
"ﬁ g«e Synifietis eyt used Forthapypthes ﬁa‘arprm@y%w"a'ms/anmp'es 1106
cyclo exyl met hyl , peatyl, isopentyl,
tHEN N&MBIoRGH CHCE, 1R3 f et hyl ,rRNN; pi per
di | arrmo, —phenyl | dyl , —tetrahydr F\@’W@[

tetrahydropyranyl 2- met hoxy F2- pP‘Q@‘(

N-1norpholinyl: and RI10 is sel egga@,gig,f&@m H and &
Cl. 6al kyl . Corrpounds of the present inventipn rmy be
prepared according to the synthetic routes [73‘0’
depicted in Schemes 1 and 2 using one or é°"’f‘Péf?‘|5t8A°
di scl osed above. WD 2004/ PF&PE2 PCT/ GB2004/ 002430 - 22

Scheme 1. (Afsynthetic rout®: i . eS| s of
COI’TpOUﬂdS R(\Iﬂfé\t'@zﬁ); gverﬁ%%ﬁ &Forogt % %{@/ 1\@[’\%\?‘
NO2 R3COC B F blhaded. \ NC2 RINH2 R3
11 Ov F solvent, re.g. EtGhE-eorPA5se, e.g. Et3NR'RL
heati ng, 50-1400C 40 Heibrobisk ovd0l vent , e. g. EtQOAc
lyreR2EOM H base| e. g{%SN H R3~N N sol vent, e.qg.
1re%wgaaeww%t hane R3 \ \n&geé);@dH N 2) Acid,

o tom ks N&legmoto%‘@l vent, e.g. C32)§T\I(er1}ﬂ\eg-|'-T F
1 2 di chl oroetha e, mcrowave owven when R3=0MWe:
reduci ng agent e.g. AIH3 1) base,™.g. NaH solvent,
e.g. W sol e ' nt, e. g THEcod|owtenpe3rat':‘J re, e.g. -10

to 0C 2) R4 \@:N solvent, e.g. \n/ \©:N\>—R2
base, e.g. DMAP O N
R

where R4 = Me;

R, R?, R?® and R* are as defined above.

Scheme 2. (A synthetic route used for the synthesis of compounds including Examples 7 and 8)

3

ReCOCI .

acid, e.g. HCI solvent, e.g. AcCN s R
N

Z-T

R N heat, e.g. 120°C~ H.N N R
\g/ \@[ N g \©: \_g? base, eg. DMAP N \©:N\>_R2
N solvent, e.g. EtOH ; 0 N

N 1 or isocynate N
R base, e.g. DIPEA R -
heat, e.g. 60 °C
solvent, e.g. 1,2-dichloroethane

i

R

R, R?, R? and R* are as defined above.

Biological Evaluation

hCB; and hCB, receptor binding

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 ICsq of the compounds of the

invention at hCB; and hCB; are evaluated from 10-point dose-response curves done with SH-
CP55,940 at 20000 to 25000 dpm per well (0.17-0.21 nM) in a final volume of 300 pl. The
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N R3000 3 RH I \ N~ 2 solvent, e.g. RyNI \ Nz R/

N base, e.g. DMAP O/ N RL R1 where R4 = Me; Rl, R2,
wRoane7Rl are as defined above. Schenme 2. (A BYRGBG0M002430

route used for the synthesis of conmpounds including

Exanples 7 and 8) 3 H aci d,%\%lg. HCl R30001 sol vent,

eg AcCN a ::::::: H2N NRN RorisocynateO/N

se, e.g. DIPEA Rl heat, e,g. 60 C solvent, .

tOtil and g spesifischipdingare deterpined incheyalperes 24 Bressicelef §.3 6 of
H@i’l@‘%@spe&h%l}pgfh%%llateg\éﬁé wemada@&ub%é f&}%%mg SeRBEm

bi ndi ng Human receptor from Receptor gy
tenipeGRUIE) ﬁbfrreChthlrmngh @Bzﬁltee&:@BﬂBoﬁprdspdwd irB).0%i pphathyldnEBine) with the

Toggégo(grﬂgﬁ%ﬁ?ﬁ%ﬁspe%%g gf VS: dshl%ﬁffg 080 ml{[t;[gﬁcsa%lﬂgg/yg%ﬁ g Smg

BIA pﬁdﬁﬂg iohé fikdrs él’éerlﬁdi/foTﬂllﬁ)ur .55 °EMTE@H&10a5t1{7M (cMafds2ounted in
acid free, pH 7.

d A f and
a oy qui ey aonering o s BET ebMRse R maftatin SH1C. or of i n

hcglgngihégggl@m@gn&lgg% wel |l plates. The 1 C50 of the
ounds of the I0 invention at hCBlI and hCB2 are

ev a EBireneptooirpmi Rﬂce}d@ls%lglgax B o hmrl% CBo rf@emblt h
me%rﬁran%ﬁ%édoglgﬁal?%re% 3 r?g a%% gtgé)afseggﬁlgp oy rV\%%l 497450 Eglunél end

neéld AXdBARGA i0 0RAITPyS-bilidObuler 8MNDHe R0 hMINADM I 00GnM

TR L N NI = N NS R T —

of tHRGERALS ark @ValBfedTrilH U1 8ot d6RAIBpoh SIREF B AL 300 ul with the
filtered through Unifilters GF/ B resoaked in %

PROPYEe AP EF FERBIPIEIR Pl wp@ﬁ@égocwp APt AT e S pot well (0.11

—oha 6%@8 gﬁ-@ b % % )&mn Qs%m}g?aﬂhrtﬁﬂélp? tc{grégmfg% -l;fddrb?ee gé PMresence

of1 uMChCBmD 0155) (9,91 (HﬁBOrVﬁnil &5&2dﬂ+2me$gccﬁwﬂmﬂhesnmnhrm¢esdra pre-

mcubate? m tpsz,jl % Kg 59 éS p%@% E%Bg %&E )b(]}lg% Pﬂar 0 %1str1but10n

in piuwa (IISQBJI (h@Bﬁm 60 uM ((hmBRE(GBBtf@laI)BITBé plates éﬂ&@Bﬂtéxeﬂrand incubated
CB2 rece

for nrg}?lu@s a‘brggglégn r:ttplﬁ.e ltqr %EH%E&I‘ glggdérg %r) with the

Tomtec or Packard harvester using 3 ml of wash buffer (50 mM Tris, 5 mM MgClg, 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.
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10 needle and diluted in the GIPyS binding buffer (50

mM Hepes, 20 mM NaCOH, 100 mM NaCl, 1 nM EDTA, 5 mM
woR©L2087pH 7. 4, 0.1% BSA). The EC50 and Emax oPCT/682004/002430

conmpounds of the invention are evaluated from

10- poi nt dose-response curveﬁ_done in 3001 wth the

appropri ate anount of nenbranhe protein and

100000 1%0000 dpm of GIPg35$ per s\g{sll &; -0. 14
puEsEPntioned saRisHle K4 fqvand n %Pq@gtor%for most

coggwdgbﬁee ihRnfRASiE ReGsudicho BE &SR8 ¢hed Br 9-5700MMNN PREK: Rfwards
(hCBI) Wn 55,212-2 respectively. The nenbranes
humer CBr eeceptars foanesd compoudnpithe éwenliants Beaspedyp bt @By range of
ab&ﬁl%ﬂ%ﬁ%%M (hCB 1) GDP prior to distribution in
ates (15 gM (hCB2) or 30 M (hCB 1) GDP final). The
pl aUsmgdleabooe tlesmélmladassiys’; mlmﬂlﬁad ttedzard‘s @Blﬁ&epﬂonfdremsmf the

te t fi.l tered
co BB BB PRl el b e b aogpos .
ExXbavipegiser using 3 ni of mash buffer (50 mM Tris, 5 MM
T MP02, 50 mM 20 NaCl Iters are dried

f or The H?dala‘flogtwwweler*rﬁéeSPra‘aﬁddaetqrwtvl Pxethyoljosvipgbxaneies
wH1dT1 de@cri[fém WhERSY @51%011%@ & the PN irRention\elyl be‘}frepared

M5-20 scintillation gui d. Antagoni st reversal
pueﬁ@dal pealyzedend bwbgnqqllr Wéteé,amé wbaah assnedpie be prpstryes)asdimiting the
in ?9 [} st dose-response curve is done in the presence
of "a constant concentration of antagonist, or (b) an
Examtpdgbni st dose- response curve is done in the

{ L, ' . 25
N LGP e etan s P fldD Pl P dionipe2-
cafbexxmidy a.partlcular conmpound of the invention
towards a particular receptor is determ ned using the

foll ow ng equati on: i\: | C50/ (1+[rad]/Kd), Werein
I C50 is the concentr a4 U Re-Ieo und of the

i nvention at whi ch 50% im%%as been
observed; 30 [rad] is a Standard ™r ‘reference

radi oactive |igand concentratign 4at that nonent; and
Kd is the dissociation consta f the radioactive
ligand towards the particul ar ceptor. WO
2004/ 108712 PCT/ GB2004/ 002430 -24 Using
Stqh@vN—[Zaatanﬂell @eby&ylmMymlH-bwmildiﬂaholFﬁiﬁl]-ﬁB 1
s for conmpounds of the invention is
meﬁ@é@ &b"“f’&‘ﬁ‘e ’ﬁ“‘iﬂ% range of 36-5700 nM The Ki
towards | human CB2 receptors for st conpounds of the
|nventh npasuyed to be in th¢ rfange of about
1.6-36 n t he above descrgbe
| C50 towa ceptor_for most of .
of the present nventlon is generally in the range of
14.1 nM - 3926 3 nM EXAMPLES The inventio
further be \d ribed in nore detail by the
Exanpl es which describe methods mhereby CO¥

the present inventian nay beEPre par e
2- tert—Butyl I- (cyclohexylmethyl)-N—me hyl-1 ben21m1dazol S-amine (30 mg, 0.100 mmol)

(for preparation, see the following steps B to F) and a catalytic amount of DMAP were
dissolved in 3 mL of dichloromethane. 2-Thiophenecarbonyl chloride (0.013 mL, 0.120
mmol) was added and the solution was stirred at RT overnight. The solution was
concentrated and the product was purified by reversed-phase HPLC using 20-80%
CH3CN/H;0 and then lyophilized to afford the desired title compound as the corresponding
TFA salt. Yield: 35 mg (67%); "H NMR (400 MHz, METHANOL-D,) 6 1.22 (m, 5 H), 1.61
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10 purified, analyzed and biologically tested, and
which are not to be construed as limting the

wOo pwenos7on. Exanple 1 PCT/GB2004/002430
N-[2-tert-Butyl-I-(cycl ohexyl nmet hyl)-1H benzi m dazol -5
-yl'] -N-nethyl t hi ophene- 2- _Cﬁr_poxarri de SNN ), I O
15 Step A

N- 2-tert-But){I -1 -(cycl ohexyl net hyl ) - 1H benzi m dazol -5
(e H. N3 (ot T Hizob Hor s L gy ab S FOIL R kb 350,610 (@. 1 1),
S48 G 46T 62 3 67 G0, 498 DB He {045 (0 3 91, 117
Hza} &), B42ddnE=5( @0 1 439 Hz0l HOO. 7enfdd) J=8388, 2.0 Hzpk Bh&rédt (dokr1.95 Hz,

e f i St t ). a catal ytic anmount
”@f 61?)%/&% ng'?gﬁvzmu.{'g%’ﬁ%sE%SI?EMgHﬁL"’@@ui chl or onet hane.
Stép BhiViethye (eflasrodayitrophbmyljcdebaptaté 13 nl, 0. 120 nmol)

was added and the solution was stirr at. RT

over ni ght. ;\he _sol ybi on was concent ra and the
product was® p i ed” by_rever sgd- phasaNﬁd)zng
20-80% CHS3 nd then |yophilized t ford t he
desired title conpound as the correspondi~g/~g5 TFA

salt. Yield: 35 ng (67%: 1H NVR (400 Mz,
MBI AN fofdd)e @32 @R, (7012 Bmbi) wat abded\ AR RAEH HRBALR°C)

TR DE 0,25 Lo T 8 (B JS A

DIPEA, (34 mi), 201 BundB). ((he redctidn mbkedtb wad stirdsd /at 2vERigh? The solution
6.79 (dd, J=4.98. 3.81 Hz, 1 H), 6.85 (dd, J=3.91, ,

wag then dll’.]%’d vqth%O’O mlL g@h@@@pm\q@g@mdﬂafl;eqﬂl’th Q_MQ){(,?L brimgzand dried

ovédRhydols I&QSO%- AR SRenthyddeondenfified dnd tﬂ;?_&ro%ﬁct'd?rectly]usw in the
799 (4, 358 7o R 1R Ne TESH) MW= 41025

negstap vEthonefurher puaifitatioor idd:@Sty oMy I N 6498 MHz00

CHIZOROFORMW.D) 5BV 3 1), 7.02 (s, 1 H), 7.23 (m, 1 H), 7.72 (d, J=8.59 Hz, 1 H),

8.17 (dd, J=6.35, 2.64 Hz, 1 H).
Step C. Methyl {4-[(cyclohexylmethyl)amino]-3-nitrophenyl}carbamate

0._0
_0._0 Y
Y HN NO,
HN NO, \@[
—_—
O .

Methy] (4-fluoro-3-nitrophenyl)carbamate (1.00 g, 4.67 mmol) and cyclohexylmethyl amine
(0.730 mL, 5.60 mmol) were stirred in EtOH (20 mL) containing TEA (1.0 mL, 7.00 mmol)
at 75°C for 24h. The solvent was concentrated. The residue was dissolved in EtOAc and
washed with 5% KHSO, aqueous solution, saturated NaHCOQOj3 aqueous solution, brine and
dried over anhydrous MgSO,4. The crude product was purified by flash chromatography using
4:1/hexanes:EtOAc on silica gel. Yield: 1.05 g (73%); 'H NMR (400 MHz,
CHLOROFORM-D) 6 1.04 (m, 2H), 1.25 (m, 3H), 1.69 (m, 2H), 1.77 (m, 2H), 1.83 (m, 1H),
1.86 (m, 1H), 3.14 (m, 2H), 3.78 (s, 3H), 6.46 (m, 1H), 6.84 (d, J =9.37, 1H), 7.63 (m, 1H),
8.05 (d, I =2.54Hz, 1H), 8.09 (m, 1H).



Met hyl chloroformate (13.2 niL, 170.2 mmol) was added
dropwi se to a cold (0C) dichloronethane (200 nlL)
W@ etoutiosom of 4-fluoro-3-nitro aniline (24.15 gPCEB2004/002430
nmmol) and DI PEA (35 niL, 201 nmol). The reaction
m xture was stirred at rt oyﬁgnlght The sol ution 10
mas then dlluted wi th 200 mi™of dichl oronethane and
bri ne and dried_ over anhydrous
St%%oMeﬂmé-”@mlvgﬁt[(%@hevﬂmm})amwla‘m&yl}ﬁ@ BmatRlCt
directly us iQ the next step wthayt purther
purification. |eId 35.5 g (99% ; IH‘NWR (400 MHz,

CHL OROFORM DHNG ¢s, 3 H, 7.02 ($N NI, 23 (m
1 H), 7.72(d,Hz 1 H -8 17 (dd, J6.35, 2.64
Hz, 1 H). 15 St epZCyhet hyl NH

{4-[(cyc|ohexy|nethy ) am no] - 3-ni trophenylLkcat bamat e
~00 1._0O0y HN HN NO2 o~ NH F yl
(4-fluoro-3-nit enyl ) carbamate (1.00 gy4.67 nmol)

and cycl ohexyl nethyl amne (0.730 nL, 5.60 mmol) were
Mehyl r{ne{(tyblnh&tytﬂrbtma&nﬁfqd] Lhinbplicny 1} garbiriaté U.65 13, 427m1961) was

) I for 24h, .The sql yvent was_concentrate
distlg eff 'es?%dﬂe (Ohn Cu@ingasp satpcapouhal 8o bl éfa'ewltmon was
shak¥h K opY ﬂ%ﬂ%ﬂﬁtl&ﬂpﬂiﬂaﬁg unde Y aah&phde HER1) %ﬂR?QH@rmght The

solution, brine and dried over anhydrous

Soletd%@%ﬁl&mﬂlr%b Gelifeiand the splyenmt| veasieventoraierht rpa%lyt was directly

3 o A TR BB 90 i A8

271925 (m 3H), 1.69 (in, 2H), 1.77 (m 2H), 1.83 (m

St%{%.: Mﬁ%ByEi ?%-_ﬂeg}&b%tg?-l-jg’y'zcﬁé_ %,Elﬂn Elﬁgly-lé:bégziﬁ?azﬁﬁg-yl]Qz'gg)gmate

8.05 (d, J 54Hz, 1H), 8.09 (m ékbo WO 2004/ 108712
PCT/ GBZOO4/ 2430 6 Step D. Meth y

{3-am no- 4- yImﬂhW)amrm]u -» ‘mrbrmte
110y0110y HNI\I@HN)'~W

{4-[ (cycl ohexyl et HYH ) ami noJ-3-n1 t r opheny nate

was dissolved in 30 nL of EtQAc
containing a c ytic anount of 10% Pd/£. ~\he
sol ution was aken in a Parr hydroge on
apparatus under H2 atnosphere (40 psi) at R

Métivyg 1{ Blagitiio-4-[(@@clohexylmethyl)aminophenyl } carbamate (950 mg, 3.43 mmol) and

DMAP (100 mg, 0.858 mmol) were dissolved in 25 mL of dichloromethane. Trimethylacetyl
chloride (0.460 mL, 3.77 mmol) was added dropwise and the solution stirred at RT for 1h.

(1.05 g, 3.42

The solvent was concentrated. The residue was divided in two and each of them dissolved in
3 mL of glacial AcOH in a sealed tube. The solutions were heated at 150°C using a Personal
Chemistry Smith Synthesizer microwave instrument for three intervals of 30min (3 X 30min).
The two tubes were combined and the solvent was evaporated. The residue was dissolved in
EtOAc and washed with saturated NaHCOj; aqueous solution, brine and dried over anhydrous
MgSO,. The crude product was purified by flash chromatography using
3:1/dichloromethane:diethyl ether on silica gel. Yield: 656 mg (56%); 'H NMR (400 MHz,
CHLOROFORM-D) 6 1.09 (m, 2H), 1.16 (m, 4H), 1.54 (s, 9H), 1.65 (m, , 1H), 1.62 (m, 1H),
1.70 (m, J = 1.56Hz, 2H), 1.73 (dd, J = 5.96, 3.22Hz, 2H), 2.02 (m, 1H), 3.78 (s, 3H), 4.10 (d,
J="7.42Hz, 2H), 6.64 (m, 1H), 7.25 (d, T = 8:79Hz, 1H), 7.39 (m, 1H), 7.59 (d, ] = 1.76Hz,
1H).
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solution was filtered through Celite and the sol vent

was evaporated. The product was directly wused in the
woeoot/1687¢p W t hout further purification. Yiel deCOEB2098/002430

(99%9 . MS (ESI) (M+H)+: 277.9. Step E. Met hyl

[2-tert-butyl-I-(cycl ohexyl_@tz_hyl ) - 1H benzi m dazol - 5-y

| ]carbamate 1.10y0 yO HN HN -1z N30 1 -~ NHN

10 Met hyl

{3-am no-4-[ (cycl ohexyl met hyl ) am no] phenyl } car bamat e
Step¥2 OBty 3- é@mﬂexﬁ%thﬁwmét%?ﬂmlbenarlﬁé&ommme

wer e di ssol've 25 nmL of" di chl or onet hane

Tri met k@ tyl chloride (0.460 i, 377 mml) vvas

added drg w se and the solution sti rred1 or
The sol ven ngent r at ed The resi due Vi ed
L

in tw and T em di Ssolved in 153

glacial AcOH in seal ed tube. The sol utions vve e
heated at 150 ing a Personal Chemstry i

Synt hesi zer wave instrunment for three rval S
of 30mn (3 mn). The two tubes were c i ned and

M (e B EG P LA e e ey e, 1.8

mn$d)) Whd @Ebolvied iB0 ADGS AHFeM om/ aﬁdea RitodEm usv HASHRer (2T656mL 2.65
crude product was (Eurl fied | ash chronat ogr

mmed) Was azideedrfpmse ANbIE ﬁ%‘tlh%%lrmi@f iy foed prain. éﬁ@ﬁ (g@am& 9.45
m wasYt'hﬁ{ Qc>w@sagldé'fg.eul(ﬁf‘:’e/go’lu‘uohI s% £t4@100\}\é'ﬂ?il_§ht ]Th% Zeaz:ﬁon mixture

wasg) q-])enchedeg 0<(q: zqy add_'miq)n of QQH ( Lj_ fgllowed by@vagary(1QmE). The solution
sl by o3 oo
dridd)ver dnldroud MgBOz. §hd SiHizent i evapo@@d(aml tHehiroduét w45 yseld directly
in tﬂﬁ %)éﬁé% |_v!fifhout]Tj_chf::r\f)\‘%)rig Qa(t)igé 19861}‘2544? %’ (%90% M&%O MHz,
CHL-:OROFORMLIP) § I 08 @mg:i Hm,elxwl (mgehyﬂ 1 sB\l(gnatH)yl 64lts|- Denn 61 @, 2 H),

ol -
17350 2P0 0 v Y b oRan ﬁmm 7 43 Pty A O Gol-589,2.25
Hzl 1H§ré)@}3gtﬁ_2(§,ﬁqzq% 41894, J23! s dissolved in 20

at 0C under nitrogen. /ether (2.65 ni,

Exgmgl 2ol ) was added dropwi se and the solution stirred

th
Nl I el W B AL SRS over i ot

trifikthylppapanamdeai xt ur e
A
N N
\
A

Following the same procedure used in Example 1, Step A, using 2-tert-butyl-1-
(cyclohexylmethyl)-N-methyl-1H-benzimidazol-5-amine (40 mg, 0.134 mmol) and
trimethylacetyl chloride (0.021 mL, 0.174 mmol) in 3mL of dichloromethane. The product
was purified by reversed-phase HPLC using 20-80% CH3;CN/H20 on a C-18 column and then
lyophilized to afford the desired title compound as the corresponding TFA salt. Yield: 60 mg
(90%); "H NMR (400 MHz, METHANOL-Dy) & 1.07 (s, 9 H), 1.23 (m, 5 H), 1.63 (m, 2 H),
1.66 (s, 10 H), 1.76 (m, 2 H), 2.11 (m, 1 H), 3.28 (s, 3 H), 4.47 (d, J=7.62 Hz, 2 H), 7.51 (dd,
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was quenched at OC by addition of MeCH (5 nL) foll owed

by water (10 nL). The solution was diluted with EtOAc
waea4messned with saturated NaHCO3 aqgueous sol up€DGB2004/002430

brine and 10 dri ed over anhydrous MySO4. The sol vent

was evaporated and the prod was used directly in

t he next step mﬁthout furthe 'burification Yi el d: 544

/% (S O?M[% 1.08 é

J—§E§9 1195,Fz (1,]111) gspb( J51 g@Hgsl Hg7|..36 (dg J5808(Hz, 13D)MS M+H)
38&% Agalealcd 136&%47}{31;%30& i, TF%; Q% 6(}29(()) E k% 95%%,3%894,?@ 7%4 Found:
C3§ﬁ92iH+§816%g9W(d J=2. 15 FE 1 H), 7 12 (d, J= 8.59

Eﬁéﬁp . 15 Exanple 2
é-%ert-ButyI-I-(cyclohexylnethyl)-lkkbenzinidazoI-S
N-{ieft-BityR ] Zey clahiexg ine ity tip-beazinidazbl-$iyl]QV,2dimbthylpropanamide
Fol |l owi ng the sanme procedure used in Exanple 1, Step
A, using 2-tert-butyl-1 20

(cyclo )/ N-nmet hyl - 1H benz ol=5-gm n
(40 ngy, O and_trimet hyl acet ri&kﬁ<i
(0.021 m., 0.1A4 mol) in 3nL of dichl Ne./ Yhe

product wa rified by reversed- phase HPLC ugi ng
20- 80% CH3 0 on a C 18 columm and then

| yophi li zed afford the desired title co d as
the corresponding TFA salt. Yield: 60 ng (90%; 'H

Nbing4 ik S : m 5
Fo n% l%)saME%ro Hﬁéé\?-nil- Eg%m]?le 1 %%p (AS um?g bors gut?}?ﬂ(

(csg}mxxlmﬁthy@ Monethz -bH-benzimglagpl- S-amm;') (1Qjmg&k3(462mpb Izllzlleobutyryl
4

A e e R

revetsed-phgse FBLIG using }Q—SO%/SHsEEYqu oiHCH:8 coBgan Bid tlt)@nalb/ophilized to

ol AL TATR & e LolER R Fr A, P ot

NI\ER&m(iﬂM,}H,METHANOL D4)|60|29(s 6 H), 1.24 (m, 5 H), 1.65 (m, 2H) 1.66 (s, 10
-t -

w1 rd e S bR b AR R BB 1 S T B tiR g 52 @

J=8l59HEZ01 Hipwi. e’vg(stth) sam(d |qr=@c79¢w e yses (ESD) et 874.2; Anal.

Cafeon B ion 17 TF AN CoIRO! T3 T b 616 P St 5577 H

6.504%, 795, 0. 134 nmmol ) and isobutyryl chloride (0.018

m_, 0.174 mmol) in 3nL of dichloronethane. The product
Emmnpkpﬁrlfled by 10 reversed- phase HPLC using 20-80%

-Eﬁ%lﬁgpl-?&cﬁ)h&ﬁ%e&%)%—bﬂmﬁ&%&-&&ﬂ%k—ldlmg&xylb%tanamide

Following the same procedure used in Example 1, Step A, using 2-fert-butyl-1-
(cyclohexylmethyl)-N-methyl-1H-benzimidazol-5-amine (30 mg, 0.100 mmol) and isovaleryl
chloride (0.016 mL, 0.130 mmol) in 3mL of dichloromethane. The product was purified by
reversed-phase HPLC using 20-80% CH3CN/H,0 on a C-18 column and then lyophilized to
afford the desired title compound as the corresponding TFA salt. Yield: 40 mg (80%); 'H
NMR (400 MHz, METHANOL-Dy) 6 0.79 (brs, 6H), 1.22 (brs, 6H), 1.63 (s, 13H), 1.75 (brs,
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afford the desired title conpound as the correspondi ng

TFA salt. Yield: 58 nmg (90%; 1H NWR (400 Mz,
WORIDKANDL2 D4) 8 0.99 (s, 6 H), 1.24 (m 5 H), BCBEBEWH/002430

2 H, 1.66 (s, 10 H, 1.76 (s, 2 H, 2.11 (m 1 H,

2.46 (m 1 H, 3.27 (s, 3 H,g4.47 (d, J=7.62 Hz, 2

H, 7.52 (d, J=8.59 Hz, 1 Hy, 7. 67 (s 1 H, 7.99 (d,

J=8.79 Hz, 1 {2;5 I\/BiE l%mr% Anal . 15
1Ha) - €1, 83EBNED, 2-10 (. HPA3-27 (55 %Hhédl (&, T 58428z, 3D, 7.40
&51@11 66\'8 8§H%91H)F9l5§'€’s 1, 8% (45 = Bl7one; 38; MY (ESDARHI)*: 384.3;
Aer [Czlqdefnlt CHUIRO H- (& TEACHBX RAEENE2.08; Hbi7 731 $13 4 abaind 5C,

- l t hyl butanam de ~N,,CCN ~'" N 20
62& kb&?héqt:%Fsane procedure used in Exanple 1, Step

Em&ntSng 2-tent-butyl -

NS H 5y m‘@tﬂiwéﬂgﬁ oL Euflof Peapto by ety turea

m., 0.130 mmol) in 3nL |chloronethane The product
was purified by rewer a e _HRLC psing 20-80%
CH3CN H20 on a G- 18 c Iu h yophilized to
afford the desired tltlecbo .,, dNas/ ¥ he correspondi ng

(s, 13H), 1.75 (brs, WO 2004/ 1 2 PCT/ GB2004/ 002430
-29 1 H), 197(m1H) 2.03 1H, 210(m1H)
F O?O\élélg(ﬂ?e saﬁﬁﬁxoc@dtﬂé ufedin illxamgle‘}zﬁ%% Azhgu(%z 44 pbutgfjfj
(cypmlexy\l@e‘(hEB{]\j m(etWH)Hﬂbe%muBtzol Se\m;ine (“ang 0. 1Hrmmol) and 1sopropyl

1so§§a§§%7(h% 81L1 &Q61 E@; 1)819 S%LL}_%O%Q}'A%rRﬁg@Q%G "thg pB(d §t \ivas pgmﬁed by

reWdrsed-phase HPLC using 20-80% CH3CN/H20 on a C-18 column and then lyophilized to

o B B PR Py PGP NI i 8 6 ) i

NNTRKMD/M!BB th?mmmp@edor(@ Ju6.a4 HzNe BY,am @, 5 H)St 8B (m, 2 H),
usli n er

L %w %hgmweﬂ kD 57%%&%@ 11 b R 1R 4z DS Yhfianks6.59 He, 1
H)gzﬂ@s gfga—ﬁszlﬁé 11111}3'7)47%@&' Jl=§99f1095vﬂiz 111@) h$0%Y,3RRE6 17, 1 H), 7.89

di ¢chl or onet hane. The

(Ggr8dact. el M§|(13$I|) éM%{y 6&5@;@@@ Grthedsfor GREE@N4OInhS TFA + 0.4
oc? L t | yophi | i zed
Hzté.oC, g%%drd%l'@rq)@? ﬁoﬁd ?1 ﬁoiz‘i'iff‘s%ﬁgw J‘%lh yophi | i ze

& dedired € "conpount
Exanqﬂeépondlng TFA salt. Y|eId 54 ng (81%; IH NWR

N-j1 48%' E/I_%X%lnﬁ;h%'\pgs%lﬂlggwgpy(l)lﬂgé)eggﬁﬁga%-s-yﬂ;%e’altlme

1.75 (n1 2 FD 2. 1& (m 1 H, 3.28 (s, 3 H,

390(q J=6. 1\”/\@%

o

Step A. N-[1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-

TFA salt. Yield: 40 ng (80% 1H 25 NVR (400 Mz,
METHANOL- D4) 8 0.79 (brs, 22 (brs, 6H), 1.63

yl]acetamide
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15 H), 4.45 (d, J=7.62 Hz, 2 H), 7.47 (dd, J=8.98,1.95

Hz, 1 H, 7.60 (d, J=1.56 Hz, 1 H), 7.89 (d, J=8.98
woi2904108412 MS (ESI) (MtH) +: 385.2; Anal. Cal cdP¢DGB2004/002430

C23H36N40 + 1.5 TFA + 0.4 H2O C, 55.49; H, 6.86; N,

9.95. Found: C, 55.42; H 6.83; N, 9.98. Exanple 6

N-[ |- (Cycl ohexyl nmet hyl ) - 2- (71;°1- di met hyl propyl ) - 1H benz

i mdazol -5-yl] acetanmide H NN ON 20 Step A

N-[ 1- | olexypret hyl) - 2- (1, 1- di net hyl i} op I) L LH benz
i m dazpl - atet ani de WO 2004/108?%?
PCT/ GB200 O - 30 HH ONI | N\

Nd31ld DVAP YO0.65 g,~5-3 ol ) mas added to
suspensi on of— { 3- ani no- 4-

[ (cycl ohexy phyl ) am no] phenyl } acet am de (
nmol ) (for preépar ati on, see the follomﬁng

£p
hl t.h 40 ni foll d
o8 s &%, 'n%lr ST SAB R S RalbY - Gyt O,
[(cgz&loﬁexlylméﬂ)yl)aﬂfﬁﬂ)]pl&:&yl}hctd%mﬂé .oy g% 8V@ﬁm%t)l (lfdhqsieparatlon see the
mper at ur e. evapor ati on

foljageng 8FRﬁe%tC ang 13530 &l%br%mﬁhaw{‘*% mlo at vils Cofpliamay addition of
2 Mhﬁhly%%y'\l%%ﬁrﬁlg ens1 g‘)ltlm ﬁlhl% d?ﬁé Ireﬁgtnfg)lﬂﬁcltdrg @as stirred overnight

product of the above
at ypomdiemperayire Aﬁﬁia%vag@rggw «yfetbe $qivent 3. 1d1 g:¢f own pelisew{ssbtained,

wlm'h)wé Lo s%srg'ml thé@esﬁ@@@cﬁ%hh%ﬁrtod{n& B1s @% eL D7

|Ha m Ccr owave xune'
was dlluted with Et OAc (100 nL), washed mnth 2N NaCOH

SRR ARl B S 8 5 BRI i etin

cappel tdsefube.Tha I"J'éssel\/\ﬂ@ﬁfrﬁdmt@dl by hi@owheSba3leat\iae *OUTHef thikhre was
RN NN T N T -
Na. aq@%L{@ sohinh“(’R) &ﬁ?%d\dﬂied m)o‘&l 8A§e1&’ﬂtr£ﬁon ana%v%poratlon the
resedye V@S |p|)1r1f'1 ] Lrp (Et%c aslehvsnt Qrm,lh@ ) to ggfe e qegired title
s Rl 500 it 0. Yo cyfof, g
J=T.5BHz(3H),J=3. (&8 5HD), 1.63 Gy, 2 H),4466((6,6 H51.706¢miE F),11.7) (m,MH),
2.0(1E(q8,I ])=7.(4¥|+I-fzb, E.H), 2.10 (m, 1 H), 2.18 (s, 3 H), 4.44 (d, J=7.81 Hz, 2 H), 7.50 (dd,
J=8.98, 1.95 Hz, 1 H), 7.84 (d, J=9.18 Hz, 1 H), 8.44 (d, J=1.76 Hz, 1 H). MS (ESI) (M+H)":
342.05. Anal. Calced for C;;H3N30+1.10 TFA+0.40 H,O (474.13): C, 58.77; H, 6.99; N,
8.66. Found: C, 58.86; H, 6.90; N, 8.91.

Step B. N-(4-fluoro-3-nitrophenyl)acetamide

H
N

H,N NO
\@E 2 \ﬂ/ NO,
F 0

F
4-Fluoro-3-nitro-aniline (45.0 g, 288.2 mmol) was added portionwise to acetic anhydride (150
mL) at room temperature. The reaction mixture was stirred at room temperature for 2 h. The
white solid was collected and dried in vacuo to give the desired title compound (42.0 g, 70%).
'HNMR (400 MHz, CDCl3): § 2.23 (s, 3 H), 7.26 (m, 1 H), 7.50 (s broad, 1 H), 7.87 (m, 1 H),
8.23 (dd, J=6.44, 2.73 Hz, 1 H).

Step C. N—{4-[(cyclohexylmethyl)amino]-3-nitrophényl}acetamide
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342.05. Anal. Calcd for C21H31N30+1.10 TFA+0.40 H20
(474.13): C, 58.77; H 6.99; N, 8.66. Found: C,

wh 20036087k, 6.90; N, 8.91. 20 Step B. PCT/GB2004/002430
N—(4 fluoro-3-nitrophenyl)acetanmide H H2N NO 2 N NO2
~'Cc F O CF 4-Fluoro-3- nlpfo aniline (45.0 g, 288.2
m nol ) was added portionw sée to acetic anhydride (150
m.) at roomtenperature. The reaction xture was

stirred at roomtenperature for 2 hﬁﬁ e solid

was col |l ected and dried in vacuo to Y é3|red

title conp r\@ 70%. 25 HNIFVR

CDClS) 52.2 , 7.50 ( br oad,
787(n F823(dd J644 Hz, 1

H) StepC

N-{4-[ (cycl ohexyl met hyl ) am no] - 3- ni t rophenyt} acet am de

oARARBILATERE T 200 S8R B

flu@ro4Bnigropldy Dacetandide (3vo@se, a0l.dednslpaal sodivtrucagbapihiteNd 66 2, 44 mmol)

in PR S b G e by g P B8P P, and

d11ﬁt6@ mlmtﬂme(s@a mw Thm@mge aatd iy pﬂécthlizl%fe? ggg&&@&@rﬁd {foQive the
at e
desé‘iegﬁgé pg{ép?td&@éga B)ﬁoe@t Mst@@@dlvbﬁ) ‘a3l | ected to

Ste?i D. eM?‘%mﬂ@ﬁ'—%@@lJb’eﬂlﬁneﬁfﬂﬁHﬁﬁo}ﬁﬁer@@agetaﬂiﬂﬂe/‘) M5

N-{3-am o exyl met hyl )am n }acet am de
HH yN\ Zﬁ\@'\@a I/ HOH Cdm(iﬂe&?i'
crude prodact
(N-{4-[(cycl ohexyl ngt hyl )ammo}*3- nltrophenyl}a etam d
e) was 10 hydrogendted in ethyl acetate (30

catal yzed by 10 /C (0.5 g) at 20-30 psi n Parr
shaker for 4.5 h—&at roomtenperature. After [tration

The a o%%% hdg plodtuct (f\l]n gl ﬁcycfo%g}c};lr%teéhyﬁamf?lbj??-ngrophenyl}acetamide) was
hydrogenated in ethyl acetate (300 mL) catalyzed by 10% Pd/C (0.5 g) at 20-30 psi Hy in Parr

shaker for 4.5 h at room temperature. After filtration through celite and concentration, 5.08 g
(97%) of a purple solid was obtained. which was used in the next step without further
purification. 'THNMR (400 MHz, CDCls): & 1.00 (m, 2 H), 1.24 (m, 3 H), 1.59 (m, 2 H), 1.72
(m, 2 H), 1.84 (m, 2 H), 2.13 (s, 3 H), 2.91 (d, /=6.64 Hz, 2 H), 3.37 (s broad, 3 H), 6.56 (d,
J=8.40 Hz, 1 H), 6.69 (dd, /=8.30,2.25 Hz, 1 H), 6.98 (s, 1 H), 7.12 (d, J=2.34 Hz, 1 H). MS
(ESD) (M+H)": 262.31.

Example 7

N-[1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-yl}-NV'-

isopropylurea
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(97% of a purple solid was obtained. which was used
in the next step without further purification. 'H NWR
W@ 20910842 CDC13): 3 1.00 (m 2 H), 1.24 (m 3r¢d/GB1003902430
(m 2H, 1.72 (m 2 H, 1.84 (m 2 H), 2.13 (s, 3
H), 2.91 (d, J=6.64 Hz, 2H)3,2337 (s broad, 3 H),
56(d 15J84OI—Iz 1 H),”“6.69 (dd, J=8. 30, 225
8 (s, H)712(d J=2.34 Hz, 1 H).
Ste(pgg zjV [@m}qqheleg@tlgj)-z-gémgthylpropyl) 1H-benznmldazol-5-yl]-N'-
1soPHp§h(r cl ohexyl met hyl ) - 2- (1, 1- di met hyl propyl ) - 1H benz
azol -5-yl] N - isopropylurea YHNyNN O1 / N 20
WO 2004/ 108712 PCT/ GB2004/ 002430 - Step A
N- [ 1 Rghblxyl METhyl ) - 2- (1, 1- di met yy! fir op |) [ LH benz

i m dazol I V - isopropylurea HZNN J N
5 A mxture o)

1- (cycl ohe nmet hyl ) - 2- (1, 1- di et hyl propyl ) - 1I—|—N enzim
dazol - 5- hydrochl ori de (48.5 ng, 0.12 1),

di i soprop hyl am ne (148 ng, 200 uL, 1.1 ) and

i sopropylisocynate (0.5 nL) in 1,2-dichloro ane
(5m.) was heated for 2h at 60 T. Upon evaporation of
the solvent, the residue was treated with 2N NaCH

A RH48e Hﬁp%@)cwhe)gmnétﬁynma J1- cﬁfﬁ%&?ﬁykﬁ@l)\l\]f? Berﬁlr@ﬁﬁz&lgxa%gne

e conbi ned organi c p ases were washed with

by GathleredAs A OdaEwn). desaprarsietpionin {1 44 mes. 409 ek bmmo)
an&\ﬁéﬁ%hs@ﬁg& (6 k5 lﬁg“)%[‘ 2% {g&ggtﬁetfe[@ﬁa@s \g%glléel;a:i%?l?gf @hc‘?t%eC.
Upbo egapwatmh ef the wvmdht fesidae woseateddwids21 N@QHJapqu(erB sslution G
mlﬁgéxtr:?]t@ w1t% %@!&R &5)&3@ n'gdl\{'_'ﬁhe'_fz e)’gl)orgs%% %s(e tWeé:’e msﬁeé with
satllraﬁﬁ Ndlfll ae’lhebi)ls so]utﬁ;ﬁ (i((SmL@ atrd) driell.ofr N4,80,. Alfterlfiltration 8nd
evegnogailozl :._#le TSIQD]C wé Mﬁ(:d bymgzzt@@clqi eIuEnt}q}q siliga @lég (%W‘ithe
dedibed tifle é8mpHnd 452 S}]rgp BZI 8 &g,"’m’% 8. ‘ﬂl&ﬂ&tﬁ (4@b=M}éﬁcﬂ§@D} 50.84 (1,
J—mﬂz@\éb-ﬁﬁol@a(ﬁﬁﬁl Hy, @@1)4-1225 (@ﬁﬂ% 1)63 (1@; 2 516; bds (skp H), 1.70
(ms{ glg 1Bi_‘é 91982, 06 04197 4511,2PuP % 10’ 145; 3.4 (0 BY 442 (@,
=167 By Bh @8l (nel k)] 7.7@¢d I 1 8IHnEt Hy BB dihyiE) SeHzbeihi MS (ESI)
37595395 200 Caled for CosHzeNLO+1.20 TFA +0.80 HzO (535.81): C, 56.94; H,
7.30; N, 10.46. Found: C, 56.90; H,7.27; N, 10.27.

Step B. 1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-amine

H
H,N N
N N
S o
N-[1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-yljacetamide (105.4
mg, 0.309 mmol) was dssolved in ethanol (3 mL) and 2N HCI aqueous solution (2 mL) in a
Teflon-capped test tube. The vessel was irradiated by microwave for 45 min. at 120 °C. After
evaporation and drying in vacuo, 117.8 mg (100%) of the title compound was obtained as a

grey white solid. "H NMR (400 MHz, CDsCD): & 0.87 (t, J=7.52 Hz, 3 H), 1.27 (m, 5 H),
1.66 (m, 3 H), 1.71 (s, 6 H), 1.78 (m, 2 H), 2.05 (q, J=7.42 Hz, 2 H), 2.13 (m, 1 H), 4.53 (d,
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~NNHNN N N 20
N-[ 1- (Cycl ohexyl net hyl ) - 2- (1, 1- di net hyl propyl ) - 1H benz

w0 pdodaesih2 5-yl | acet ami de (105.4 ng, 0.309 mMmuoPQT/GR2004/002430
dssolved in ethanol (3 nL) and 2N HC1 aqueous sol ution
(2 m) in a Teflon-capped tgst tube. The vessel was
irradiated by microwave for 45 nin. at 120 C. After

evapor ati on and dr% in vacuo, 117.8 (1000@ of
=1 KPR £ 1o TSt b S6Beet Hbd L300k ) For a4 £, 1=8.79

| 19) Ch3CD): 5 0.87 (t, J=7.52 Hz,
HZS@H)dMSJ(EleI%ﬁ ﬁg @0@@51 66 (m) 3 H, 1 (71 (s, 6 H,

Exanifde § m 2 ,205 q, J=7.42 Hz, 2 H), 2.13 (m 1
N-@-@Cy&o?%@"“’ft%? ??Pééhl'%%é%ﬁ@%ﬁ%%g ’°€§ AP, o7
dispethylatanatitt , .17 (d, J=8.79 Hz, 1 H. M5

(ESi) (M+H)+ 3oo 05 Exarrple8

N- [ TH(NQ fxy | hyl)-2-(1, 1-di ne Igropyl)-ll—l-benz
i m dazol })—{? 5 di met hyl but anem N

N}-~ NS 2,2-Di et hyl butyryl ghl W
ng, 0.18 mml was added—to—a nm xture of 1- N

(cycl ohexylmet hyl ) - 2- (1, 1- di net hyl propyl )-1 nzi m da
zol -5-am Aydr ochl ori de (65.0 ng, 0.15 (for

preparation see in Exanple 7, step B) and (73.3

0.60 nmol) 10 in acetonitrile (5 n) at 0 T. The
%ﬂ@h}éblmyl ehlorigedd4 pame. §-18 mamob) pesrrddsf e i of 1-

(c;@lcﬁ%@ﬁget tz 15t c@ﬁ’&% gaQ ;591%1%‘8)@%221{%125{1%@% Kg%%)&ﬁorlde (65.0
ma@décmmols (ibUIbnepmat(OIICBequ Exangla?,isteg H)\aed DN&XBO@ 3 1At &60 mmol)
in %(I:eltc%arl_.;ﬁ% (?%L%%gO geé.agrro rrrg%}]( Te ’wass?hc rreg gor e]il '51t rf)%m uerr%t{;]rig,e &illuted
WldE]StDmEC(SQ mlL ), evshedpwitin sht@ated NayIO a(lﬁel)uﬁ sdTmonf{T &9nL), ddturated
NMR ﬂée()tls som;:lz? ég)Dslpg) ;nod (&jed o%érzlégz*é% %ﬂqzéﬂtta%i’og gnté %vsap'é?aﬁon the

res*"aue Wes %ﬂnﬁé’& by31\/IP|L|(_3|) (Et(ﬁgc ésselue@lt Bﬁ s1héa gei—’) tb %we tﬂe-(Yesﬂ&i titfo
q,
001(111??“@ apfp, sympij:,l ¢ ohg. &B?) 61,{2I R @00 N)HZ @EG@DO%O 84 (t, J—7 52Hz,3

i) P Sty s 8 IS i 1

J—?CZS [-B&NHQ-H]??&E(& ’ZIH—)H?.IOZ Qq, HRTAY B3, 12 H5)2 13@m, S H)8645 i, J=7.62 Hz, 2
1)/ 784 (ad =80 276 TR T, F85 @ 1818 s, 1yt ¥R, 150> s sy
(M+H)™: 398.3. Anal. Caled for CsH3oN30+1.50 TEA+0.70 H,0 (581.25): C, 57.86; H,
7.27; N, 7.23. Found: C, 57.90; H, 7.19; N, 7.34.

Example 9

N-[2-tert-Butyl-1-(cyclohexylmethyl)-1 H-benzimidazol-5-yl]acetamide

oy TCA

Following the same procedure of Example 6, a mixture of N-{3-amino-4-

[(cyclohexylmethylamino]phenyl}acetamide (1.57 g, 6.0 mmol) (for preparation see in
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20 Exanmple 9

N-[2-tert-Butyl-1-(cycl ohexyl nethyl)-1H benzi m dazol -5
wo yio/1e87et amide N HNH2 NN ON O N/~ Fol | poi/cg260he02430

same procedure of Exanple 6, a m xture of N 13-am no-4

25 [(cycl ohexyl met hyl) am no] ﬁpgnyl }acetam de (1.57 g,

6.0 mmol ) (for preparation see in WO 2004/108712

PCT/ GB2004/ 002430 -34 Exanple 6, step D). and_ DVAP
Examplesp, gtep P) sniRMAP (a1 2. d¥) mrehdn fighlerqmythape\7Quak,) was treated
wit ﬁ%ﬁ@lac%f hotibié .éfé’,%?@ﬁh%g g DAy dcde /0 e@%o&tior@ ofthe solvent,

mmol) at -10 C. Arter evaporation of the solvent, the
the residueiwasdissolyied sl .Falichlarogthane (4 C ML pewskthpradizided dntereight Teflon-
ca]%%:q tnI.SslP ffedTHL ggsgelk thel% ?rlaggtt d ggmlcggﬁw&\%%reﬂ} gt%%é °(t3.l'14?i%e%'

e Vessel's were trradiated n crovwave Tor 2h a

puiifiCatibn bAMIELC EEtOUc o iehahti carsiliy ghiplihe {&sir€idtlasompased vas

O 5. 5 gy SHEEEN iR o5, 1.
: in. < R 57

(“’%Z", ”ﬁi@mﬁ%ﬁ'?"i G 1), 15771, 2 B 2412 (ol 12T (Isgz%fﬁf"“ @
J= _,21‘5_273. (%50 @, H)H), 4.84%d,(158.98 Bizy1 B2, 848 (dpJH)95 Hz,331). MS (ESI)
oy phed ade i or BB o'l s0. 8 i (e 7lT 0 39281,
6.mmgméeumzc,%M;gﬂ.éw;ﬁzs)suég: 71): C 57.28: H, 10

. C 57.34; H 6.67; N, 8.85.
EGGﬁHd\I 8.95. Found: C, 57.34; H 6.67; N, 8

e 10
NAE-fere-Betyl-1 ety heky oyl hEsheh Antidado)-5 - Nan@hiadazaldeS
-yl]-N-nethylacetamde H-,YNNNN O N>-~11Z4Z N

-X N NO d d sSgdium hydride (201.5ng) 5.04 nmol)

was add&h/to\tion of NN[2-tert= Ry
(cycl ohexyl meg by )~ 15k benzi mi dazol - 5- yl ] alcetan
(549.8 ny, 1.68 Dl ) (for—preparati on see i M

€
anpl e
9) in THE (50 p)¢at O T. Stirring for 30 ma./
ded. The resulting m xty was
gt at room tenperature and guerched

i odonet hane
stirred overni
Wi th saturated NaHCO3 aqueous solution (5 nL) and

Sodirelydeide (3 o megTwd4 piraclp wanedded sepwldticad! Midefertdytiddus
e AR T B S A S e 408 e P B Ry prepaation
seapReuples) inTHE{5F 2Q.) al( ?C.§&it1ﬁngdbe$0 iNaC) ioduogioans was added. The
R M T R TN = AT A —
NaHCORgGeous solution (5 mL) and water (10 mL). Two phases were separated. The
aqueous was extracted with EtOAc (3x20 mL). The combined organic phases were washed
with saturated NaHCO3 aqueous solution (20 mL), saturated NaCl aqueous solution (20 mL)
and dried over Na,SO,. After evaporation of the solvent, the residue was purified by MPLC
(EtOAc as eluent on silica gel) to give the desired title compound as a white solid (580.5 mg,
100%). 'HNMR (400 MHz, CD3;0D): & 1.26 (m, 5 H), 1.67 (m, 2 H), 1.69 (s, 9 H), 1.71 (m,
1 H), 1.78 (m, 2 H), 1.87 (s, 3 H), 2.14 (m, 1 H), 3.30 (s, 3 H), 4.49 (d, J=7.62 Hz, 2 H), 7.55
(d, J=8.40 Hz, 1 H), 7.71 (s, 1 H), 8.00 (d, J=8.40 Hz, 1 H). MS (ESI) (M-+H)": 342.3. Anal.
Caled for C;1H31N30+1.30 TFA+0.80 H,O (504.14): C, 56.23; H, 6.78; N, 8.33. Found: C,
56.21; H, 6.77; N, 8.17.
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(Et OAc as eluent on silica gel) to give the desired
title conpound as a white solid (580.5 ng, 100%.

WA kNMRE74D0 MHz, CD3OD): b 1.26 ( 5 H), 1.67P¢TM:GB2004/002430
H, 1.69 (s, 9 H, 1.71 (m 1 H, 1. 78 (m 2 H, 1.87

(s, 3 H, 2.14 (m 1 H), %9(3, 3 H, 4.49 (d,
J=7.62 Hz, 2 H), 7.55 25(d J=8.40 Hz, 1 H), 7.71 (s,
1 ,800(d J=8.40 Hz, 1 H). I\/B(ESI) ( MtH) +:

Exgnpledl Anal. Calcd for C21H31N30+1.30 TFA+0. 80 H20O

G ooy oy

PCT/ GB2004/ 002430 -35- Exanple 11 N
[2-tent-Butyl-I-(cycl ohexyl met hyl)-1H benzi m dazol - 5-y
11- 2, 2-di net hyl propana dﬁ HN'\II\I‘ /I N ON 5 Step

A: \
N-[2-tert-Butyl-1-(cycl ghex VI)\ 1H benzi m dazol -
-yl 1-2,2- dinmethyl propanamide NNH2 NN -1VY ONHDO
N 10

N-{ 3- Ami no- 4-[ (cycl ohexyl nmet § am no] phenyl } -2, 2-di ne

t hyl propanam de (for preparat+on, see follow ng Steps
BtoD (174 ng, 0.573 mvl) and DVAP (18 ng, 0.143
enrol) were dissolved in 5 nL of DCM Trimethyl acetyl
H-beiinia e s wi[-2pwi se
Stﬁ;ﬂ%?ﬁﬁg?géﬁggﬁgn%% é‘? F%tg%mgt RT for |h. gl’ e’nsol vent
dimetbylpveproamtidel. 15 The residue was dissolved in 3 nL
of glacial acetic acid in a sealed tube and the
solution was heated at 150C in a Sm thsynt hesi zer

(Per sonil : q]pem stry) mcrowave instr 1} for 1h The

sol vent o;aled in vacuo. Th
di ssol vedlin
sol ution, “bri ne®amdl dri ed over anhydrous
product was purifjped by reversed-phase HPLC U
20- 80% CH3CN
| yophilized aff\orgi ng the desired title conpound as
the corresponding TFA salt. Yield: 170 ng (61 %9. 1H
NNR (400 N+E METHANOL-D4): 6 1.21 (in, 5 H), 1.29 (s,
, 1.61
N—i3 ?5111(1%& [Q3YF—IP eqlmg%xlbﬁm@]lﬂb'eny}ﬂ} 4% d(IHethﬂlEfPPB@“PQe'_?f%

pr%%raﬂ% %)%e foglggringl%gps]B?’to]D)g(@ 74‘%g1(1 JE, mm%l)?alad(lﬁvm#i‘?s 8, 0.143

mmol) were dissolved in 5 mL of DCM. Tr1methylacety1 chloride (0.077 mL, 0.630 mmol)

was added dropwise and the solution was stirred at RT for 1h. The solvent was evaporated.
The residue was dissolved in 3 mL of glacial acetic acid in a sealed tube and the solution was
heated at 150°C in a Smithsynthesizer (Personal Chemistry) microwave instrument for 1h.
The solvent was evaporated in vacuo. The residue was dissolved in EtOAc and washed with
saturated NaHCOj5 solution, brine and dried over anhydrous MgSO,. The product was
purified by reversed-phase HPLC using 20-80% CH;CN/H>O on a C-18 column and then
lyophilized affording the desired title compound as the corresponding TFA salt. Yield: 170
mg (61%). 'HNMR (400 MHz, METHANOL-D,): § 1.21 (m, 5 H), 1.29 (s, 9 H), 1.61 (m, 2
H), 1.64 (s, 9 H), 1.66 (m, 1 H), 1.75 (m, 2 H), 2.09 (m, 1 H), 4.42 (d, J=7.62 Hz, 2 H), 7.62
(dd, J=9.18, 1.95 Hz, 1 H), 7.81 (d, J=9.18 Hz, 1 H), 8.31 (d, J=1.56 Hz, 1 H); MS (ESI)
(M+H)"* 370.2; Anal. Calcd for Co3H3sN3O + 1.6 TFA + 0.2 HyO: C, 56.64; H, 6.71; N, 7.56.
Found: C, 56.67; H, 6.74; N, 7.53.
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(MtH) + 370.2; Anal. Calcd for C23H35N30 + 1.6 TFA +
0.2 G C, 56.64; H, 6.71; N, 7.56. 25 Found: C,

wh0d/1087k, 6. 74; N, 7.53. WD 2004/108712 PCT/GB2004/002430
PCT/ GB2004/ 002430 -36 Step B:
N- (4- Fl uor o- 3- ni t rophenyl ) - 62 di met hyl pr opanam de HZN
I N2 NNO&Z F O)::~( F 5 4-Fluoro-3-nitroaniline
(500 ng, 3.20 mml) and DVAP (586 ng, 4.80 innol) were
di ssolved in 25 nL of DCM Trimethyl acetyl chloride

and the

St g‘;g?k);]ﬁuv\%é f‘?ﬁ‘%ﬂ%ﬁyw ?t&?gﬁg?rgﬁT \eﬂhggl uti on was
washed with 5% KHSO4 sol ution, saturated NaHCC3
solution, brine and dried over anhydrous MySO4. The
crude 10Hp¥Qdugt Negs purified by fla c&hrorratwaphy
usi ng 35% Et i n hexanres—as=el uent” o del to
produce the tesSred title conpound. Yield: rrg
(93% . IHNWR (400 MHz, CHL(R(J:(RMD) 8 1.34 (s 9
H, 7.25 (dd, J=10.25, 9.08 Hz, 1 H), 7.50 (br.s, 1
H, 7.88 (ddd, J=9.08, 3.71, 2.83 Hz, 1 H), 8.26 (dd,

4-FJugo-B4nitroanlinetfs00 mgH).20 Smop agd DMAP (586 mg, 4.80 mmol) were

dls%i?{‘&%g%%?nﬁgéﬁ r‘%ﬁ@%lﬁ%l EflllRéd%Otl\if;anhf %&mnb’ﬁ_ Wik Tded
drd}dzvgsée -ahd ter sohBion mtas sty kt)fe>123h|2 oﬁemetuhyh ?;ﬁmwam&mdh 5% KHSO,
sl ot NP Ry SR e EVEOTE ey ol sy B crude

rddQ&tvadspufigied BPf1Ashi cBEdmyst ub@g 349 BbACQ Q&Z\néﬂﬁﬁ|e) edto
P 75C fo?u24h ghe sol ven(?émv\lgz evg or at edc 1%he resi u g

siligmgel o Brodnsedhe fgsited ile.compoungs Kisd: il ¢ me93 %HS&NMR (400 MHz,
CHOROFORM-BAI. 8 §d9 H?Hcﬁs(dd Sﬁ'lelbs Qﬁ@s HE ' m) 9%@ (Glf d ?@18 7.88

over anhydrous
(A9 08CBI7 ORBORRS: U)I), 8626(Id®8—é 4@,92 Z3nHz,21 Hb 1. 17 1 28

Ste%)r@.} 7 f@ébc%io%xélﬁﬁ}l%l)?}ngﬁé] ? glﬁl]ﬁ(pi%nﬁl%gdlfn%lg'lliroggn?mlde
1 H, 3.15 (dd, J=6.64, 5.47 Hz, 2 25 H), 6.83 (d,
J=9.37 Hz, 1 H), 723(brs 1H) 7.82 (dd, 18,
2.54 Hz, |1 , 8.10 (d, J=2.54 Hz, 1 ,H 8. 11-%&13
(m 1 r%v(\g 20?4/ l08712_PCT/ GB2004/ 0"

NH

| of

N-(4-Fluoro-3-nitrophenyl)-2,2-dimethylpropanamide (158 mg, 0.658 mmol) and

cyclohexylmethylamine (0.100 mL, 0.790 mmol) were stirred in 3 mL of EtOH containing
triethylamine (0.140 mL, 0.987 mmol) at 75°C for 24h. The solvent was evaporated. The
residue was dissolved in EtOAc and washed with 5% KHSO, solution, saturated NaHCO;
solution, brine and dried over anhydrous MgSO,. Yield: 217 mg (99%). 'H NMR (400 MHz,
CHLOROFORM-D): 3 0.98-1.09 (m, 2 H), 1.17-1.28 (m, 3 H), 1.31 (s, 9 H), 1.65-1.73 (m, 2
H), 1.74-1.80 (m, 2 H), 1.82-1.84 (m, 1 H), 1.85-1.88 (m, 1 H), 3.15 (dd, J=6.64, 5.47 Hz, 2
H), 6.83 (d, J=9.37 Hz, 1 H), 7.23 (br.s, 1 H), 7.82 (dd, }=9.18, 2.54 Hz, 1 H), 8.10 (d, J=2.54
Hz, 1 H), 8.11-8.13 (m, 1 H).
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Step Dt
N-{ 3- Ami no- 4-[ (cycl ohexyl net hyl ) am no] phenyl } - 2, 2-di ne

wao boopesspanani de H O+ N~ N O N ~ ), NH2 O | PCTMEBR00MI0D2430
5

N-{4-[ (Cycl ohexyhnet hyl ) am g?{] 3-nitrophenyl } -2, 2-di ne
t hyl propanam de (215 ng, O. 5 nmmol) was di ssol ved in
20 nL of EtOQAc containing a catal ytic amount of 10%

Sthde‘I-{Weml@& -[{eyciohexelmetindlaarinlphenyba? 2-digigthylpropanamide
apparatus under H2 atnosphere (45 psi) at RT for 24h.
The solution was filtered through Celite and the

sol vent e pgfated Po give the desire roduct .
Yi el d: é@ (ESI) (M+H)+ﬁ§<?}/_ 4. ~LONHL5 WO
2004/ 108712 P 2004/ 002430 - 38- afl i i med
is: 1. A co ou fnformula T or a phaPmac
acceptable salt thejeof: R4 Rr NNz I / ~RRJ N R
5 wherein Zis ected fromO= and S=; Rl
sel ected from al kyl, C2_| oal kenyl, C2_k
R5R6N- C1_6al kyl , R6O-C1_6 al kyl,
R5C(=0) N( - R6) - a _eal kyl , R5ER6NS(=0) 2- Cl _6al kyl ,
RSCS(=0) 2N(- R) - Cl _6al kyI 10

N- %R@@@E@y%etﬂﬂ)wﬂo]ﬁﬁhl&ysbmnﬂ}-2 2-dimethylpropanamide (215 mg, 0.645
R5R6NS$ 01 - Cl . 6al ky C6_1l10aryl - C1 6al kyl

mipgy) Wandissel Veé(m mEpf @é@ﬁy‘ Font@smga ly(s‘a@w}mt@f 1B% B/ The
solgﬂg@@)fﬁhgﬁénklﬁ B Gl dl@ éﬂﬁy l)m nﬁém%’ﬁ}nﬂph@e_(% psi) at RT for
kyl, C36eterocyc ) - C1_6al k

24]@;1T11Q3m10@ms @}«tp@mthfgughpigqi@q\pnd the @.lvenminej@em(to gRy the desired

BB e B AN RN ONC )

C3_locycl oal kyl, C4_8cycl oal kenyl C3_6heterocycl yl
and C3 15 6heterocyclyl-C(=0)-; wher ein said

Cl | oal kyl, C2_loal kenyl, C2_ 1loal kynyl,

C6_10aryl- Cl 6al kyl, C6_10aryl - C(=0) - Cl 6al kyl ,

C3_1 ocycl oal kyl - C1. 6a| kyl, C4_8cycl oal kenyl - C1_6al kyl,
C3_6het erocycl yl - C1_6al kyI

C3. 6heterocycl yl - C( =0 - C1_6al kyl,

Cl1_10hydr ocar byl am no,
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C6_loaryl, C6_loaryl-C(=0O-, C3_locycl oal kyl,
4 _8cycl oal kenyl, C3_6heterocyclyl or

w@X0dhet7er ocycl yl - C(=0) - used in defining Rl iBCT/GB2004/002430
optionally substituted by one or nore groups 20
sel ected from hal ogen, cyano,, nitro, nethoxy, ethoxy,
met hyl, ethyl, hydroxy, and” 7\%?5R6 R2 is selected
fromthe group consisting of Cl_loalkyl, C2_Ioalkenyl,
C2_1oal kynyl, C3_ iocycloal kyl,

W% Sikfel g2l kyI Cl_éal kyI A 80yc| oal kenyl - C1_6al kyl ,

et erocycl oal kyl - 6al kyl , C4 8cycl oal kenyl

1.R5 R@N;omp@gn@h%ﬁognuiaﬂ yt a ph:@mh@atlgdllyain@ﬁptable salt thereof:
C3_6het erocycl oal kyl , whergin said Cl_loal kyl,
C2 loal kenyl, C2_10al kynyR, C3_8cycl oal kyl,

C3_8cycl oal kyl - C1_6aRkyl ,N25 N
C4_8cycl oal kenyl - C1_6al kyl , N—R?
C3_6het erocycl oal kyl - Cl z6al . 8cycl oal kenyl

C3_sheteroaryl, C6_10aryl or C3 Q{leterocycl oal kyI
used in defining R2 is optionally Substituted by one
or nore groups selected from hal ogen, cyano, nitro,
met hoxy, ethoxy, nethyl, ethyl, hydroxy, and - NRSRG6;
whaGiR004/ 108712 PCT/ GB2004/ 002430 -39 wherei n R5, R6

and %qu .y selected from-H, C.6alkyl,
gagﬁé}&??dﬁ]% gl ynyI and a dival ent Cl _6group
t hatR usasgtabteé ffrowt € hioalkplt Benaliényal Gniallgbyl, RER DF-CRAIIRIO-C)g

B QR Re o Al S SO R TR cato,

R'RAdEONER!)-¢,;. @ﬂ&yazqfaﬂmchomww) Clcalk9BI0sYdaryl-Cyealkyl, Ce.joaryl-

C(%T%g%}éﬁ,oé}lwgﬁ)dkylsgl @Wl l%g%lgl &gb{y}/ Cs.sheterocyclyl-Cy.

6al§1,@8é{eiélroc(y;f1§;ﬁc t@{ &de’l @{'dqh%ro@eﬁliam{nno R°RON-, R°0-, R’C(=0)N(-
¢ | ent Cl_ 6gr ngﬁt hat
RboB =t R C%G"r@c)ﬁ%(rR o RER BHECGINGR s & BAGHNR)-» Cs.

10@1 E zilrglnﬁ(%f gﬁlsflr E@Qflg%l}(%ﬂf (F%het&da@};c%;l And @' d

6h@obxr¢yﬂfﬂ(6@[) ky’hererﬁ&aiddblymllqw ﬂkzylballidnﬁhﬂdydalkyﬁﬁ CO10aryl-Cyealkyl,

Coog A E0Y et CrpSRlhley SRR Sl ey

CahittrooyalyC sallst Cibketbchyty bOE-O)Cialksl, O Qhipsrosebsiatiiad,

oot ConA ol TR AU C U BH A G 2 Eaiopat

C3%}1G'@H“:I’Efl:}}’eilylWJ'(EO?-I WRed hlefining RD5s OEﬂoriaﬁy §@)sBte@byfdn@ B} more groups
C2- 6al kenyl 6al ,  RSR6N-CI - 4al kyl, 6.
sehgtgi fggm hah)‘gplp(,)pyanoRg(g(o,_@)am()xmshpg, macghydy4thyl, hydroxy, and -NR°R;
p hemy |1s ?ecéﬁ ooV the F%l)]lwgt (g)og @%mﬁlﬂr K¥) 100 ken 1 1Pakl§,ynyl Cs.

I ocycl oal kyl - CI4alk keny

10@3106“@]1; €s. mexcd;daﬂky401 6315Y1k6]4 @y@&%ﬂmt-@r adgid, (%Lsh@@mc))cloalkyl -Ci.

6a1gé1—f:65c§¥1pal§§/§%ﬁg§ig l(i:eflcgal})gl:\lég/ro Qyé{tdz%%hétgl% Ydioalkyl, wherein

saidaisGatiaf, I(QmallkenﬁBCﬁl'bekymdp@ﬁdcydloaﬂk}d C;.gcycloalkyl-Cpgalkyl,

C“@&YM%?S{'IQ C@(Q E?ﬁlgﬂtgroca/ﬁﬁ;{%@q?é&sa %ﬂgcyc oallke}flyl CC%Teteroaryl

Coheylyok CliE@rotlod kiskd ifGRimBgyRC! RabkivtaliChurkatdaed by one or more
CA_6cycl oal kenyl - C1_4al kyl
greuys S §¢lgsted %Q’rg; aplopenceyang) prp, ' methoxy, ethoxy, methyl, ethyl, hydroxy, and —

N@ﬂﬁheterocyclyl C(=0-d _4al kyl, C6_
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| oaryl, C6_10aryl-C(=0 -, C3_10cycl oal kyl
4. 6¢cycl oal kenyl, C3. 6heterocyclyl or C3_

wGh@taeseycl yl - C(=0)- used in defining RL i s optT/cBadol02430
substituted by one or nore groups 25 selected from
hal ogen, cyano, nitro, net ho%%yL et hoxy, nethyl, ethyl,
hydroxy, and -NR5R6; wherei™ R5 and R6 are

mdependeng Iﬁg selected from-H, Cl_6al kyl and
adereinll K apg Ry aredrdependently sedsstedieonyrB - e@&ab iGasalkegyl, Co-

6al@§ln Ln@al cffyallent @i %Qﬁ“ &&g t@&@tﬁ%ﬁkﬂ@tjﬁﬁw elnt cir R’ forms a

cl oal kyl - CL “6cycl oal ken
pO@BmBﬁetrmgowicl oal kyl - c1 _4dal kyl, C4_ 6cycl oaI kenyl

SR Bt mehark oy

eroc erern said Cl1 30 6al kyl,
C2- GadhkaTR/| R ﬁ%llf?ayhide@nuwﬂy s€l3ctéd fromeal, Iy | a1, l(alléa}ds{enyl Co.

o b e RGN eyh R AE ko G sbtgroristily Gy
csgﬁetébeﬁ@ﬁqqrsmkyl eh %ﬁhsyl cpgaugrxs,an@ B veIee mpJ,—gg@J;JwAt toieBdr with

i n defining i s ogloqa stltuted one or
(9)

anpierediyglent w@épléet@% mfR o mﬂ I%)gfeﬁns TpHen 0%4 Hipgp Wherein said
d
O B Lo R G P Kt ) G R e G 8"

shéteropycdRd, CR8ay!, CrREtrocyinytl-E8RIN.: CRerdrch-«Ryh pedivalent Ci.sgroup is

opbglga?l?% ?1 %;((y ﬁ)f‘c?%é)?th%g %Joﬁgaﬁ%% g&mdthk%rl cgflak( rlln}ﬁd, methoxy,

etl@%x,ﬁhﬁh}d[ ahylehydroxymﬂrammo C3_6het erocyl cyl - G - 4al kyl
and phenyl -G 4al kyl, wherein said G _6al kyl,
C2_6al kenyl C3_scycl oal kyl, C3_8cycl oal kyl - C1_4al kyl ,

2.C3 &&mqioeﬁ@@yahixﬂedlmeml w}@&n@heter ocyl cyl -G
4a| 2; _or phenyl -Cl - 4al kyI Is optionally substituted
805% nore groups sel ected from hal ogen, cyano,

n' t RY is ﬁ?éc{é%mbm €l. 439891/ czgﬁkéh)yl cz%.&llaydyl RSWﬁfcqstkﬂnﬂSO Ci.

amng and R4 is sel éecte

salkol, BALGEN(-R)-G praliyl, Ah@whﬁomﬂﬁ'laﬂlewléim@d—%mlkrh @3-10cycloalkyl-

B

I%WI?QR&N‘H}S@ RARS N@(#O)szemakylms @ﬁb'kg(—O) Cs. mcycloalkyl Cs.

60%@)3@%&3&3@2&:ﬁwc ar}j/riaqgrég%erogy)/c‘fqu;a(l b\; x %erem saldy (51 Lealkyl, Co.

631@’1}/6 r@ts@lkwc]iMhyIQluélﬁ_{/kWGn 1- C(—O) C1 4alky1 C3 1ocycloalkyl C1 4a1ky1

Cl 4al k 15 phenyl ,
C4@/c&§§@ kyl &36@%?@P5&§:¢‘F lfyl q;'gdsheterocyclyl -C(=0)-C;4alkyl, Ce.
L r
5 g o) SIS S Ep

5he@ggﬁ¢b)lfqze/ Q} t@pd majre[@ymg thle ﬁpqlor@Iﬂy &ld:}SRWed by one or more groups
I
sel%%@% grblg@%agk 0, ny %h% Tnﬁﬁ;?)e)ﬁ %1%&_\9 %&H}Ll e%lﬂ“lﬂ’d%&y, and -NR°R;
6hetv\é1|e®a1yR gdd-fé]areﬂ,aidkgplndently selected from -H, Cy¢alkyl and C,salkenyl;

C3 het e[ecfeé(‘f%o\(n tcklxgc(groo ﬁglilSé I];lg% ﬁg{l‘wam%{f% salkenyl, Cs.scycloalkyl, Cs.
60%aﬂ@$@£ﬂk}}dp€%{cy§bﬁ@wl -0satkyl, IC;dRdterdtyatoakly14Cs 4alkyl, Cy.
Y ,SUDST I one nor e oup
R f‘lﬁrﬁrmlo%ﬁﬁg @?sr% and dsteropse Bk MBekisegid Cr
6a1ﬁ?lt Uﬂa’lke%flh EE 5cyBl)6Q1k9P< Eg, 6cyélB§ikﬂE§ﬁ§Ik&/R@4 sﬁ%’ Cﬁﬁik@ﬁ\}tl@ 4a1ky1
fromthe oup consisting of Cl1L 6
Cg@etges:/)(ql gmkﬂ? 44 ]Rg,p@Neycloalkenyl, Cs. 5heteroaryl phenyl or C;.
sheterocycloalkyl used in defining R? is optionally substituted by one or more groups selected

from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and amino; and
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C3_6¢cycl oal kyl - G _4al kyl

C3_6het erocycl oal kyl - C1_4alkyl, C3_6het erocycl oal kyl
w@X03het7er oaryl, and phenyl wherein said C _6ed®RGB2004/002430

C3_6cyc|oa|ky|, C3_6cycl oal kyl -C1_4al kyl, 25

C3_6het erocycl oal kyl -C1 4alkgé C3 6heterocyc|oalky|

C3. 5heteroaryl, and phenyl d i defining R2 is

optignal | y substlguted one ok ynre groups sel ected

f r o Hapedtstsd fray Rnd"O-R aﬂﬁ&?ﬁé‘ky, et hoxy, methyl,
et hyd3,anhyd Eféﬁﬂdegéﬁﬂmﬂ%&@ed ff_;ﬁ"n @%93]@21 (‘% 6?"(6?% Cs.scycloalkyl, Cs.

i ndependently selected trom
scrtoddlgianglkyl, E@ndicteRRy¢lgl, sbetrerthedhaTarwml%Clmml anidiHbhayl-C;.

t
ot Rl GrealB, By 1 ARG L Rkl RSB T, .
shéesocy il - ﬂ)dnymlélmtekgdylcyﬁei _Lﬁl‘lqﬂ et (phgi@ll ﬂmallgh éotionally substituted

C3 5Sheterocyl c 4al kyl , and
b BRI PP By MACEpap kRIS, EeigEy b dghinvl, ety
h @M@hﬂﬂbkMM7C1 4al kyl , C3. WD 2004/108712
PCT 982004/002430 -41 5heteroc cl phenyl ,
glestad feapn —IbpSiaely and&zspff; 4-Cl-4alkyl is
optlonally substltuted by one or nore groups sel ected
from hal ogen, cyano, nethoxy, nethyl, and ethyl; and
3.R4 f%CQEWEmdeﬁdmnwdwthdnwh@&m4alkyI 5 4. A conpound
as ciaiged in claim1, wherein ZisOs; R is selected
from cyclohexyl met hyl , cyclopent hmet hyl ,

cy c IR bsisejdcratfiom C; 6au§y¢,|caga1a¢w1 4C14aﬂkjfiyR ommjwl

Rﬂ%ﬁ%ﬁﬁﬂ%@%ﬁmﬁ %ﬂ, R yﬁ@ﬁ@ 581 4aﬁ(ty¥ Cs. 6cycpoaﬁ(y1 Cialkyl,

Clse?dl@ﬁk/eﬂifptwaﬂ@y lOTRtdRbey BN D, Qilﬁyqy@@meml%lyl C0). 01 alkyl,
z hexyl am no, di net hyl ani noet hy hﬁfyrl dyl met h
phsiyy C1eqy¢lealiony ¢ 3-shaterggy iy ayﬂé%ﬁlgﬂterowcly Wh%mﬁwd Ci.ealkyl,

nggaﬂ(el@}lfRSR@NQE}ﬁElkﬂhRWJOTEéIE%ﬁ' REGLONGORYM qﬁ‘rgrgl%’hhenyl -Cy.salkyl,

rroli | - 2- pyrrol

dyl
Phﬂnadrfﬁiepbﬂ?yw@ﬂr@i 6cyq‘1PaH§t1+@1I4algy1pCp@B’P1d§Jk¢mfi ﬁ?yhalkyl Cs.

6h%ti1tola &ﬂy¢ "Flg_?ﬂ/ IL;]; éﬁa{eg?éghl [@ﬁ%ﬁ?{‘@ﬁ% Phldyl, CTel Wdatiqyt, Cs.

6h€t51=0(>§%dydt0®@ ghetengdyk ly RC(F Q- phedrim dbfimilg R’ is optionally substituted by one
| d 1-

or e it Bt 1?%681%%"?% Bt Py R gy hydroxy.

and~bBWRCRY:, 2- net hyl - butyl cyclohexyl,

cycl ghexyl net hyl pentyl opent I
trif dose Xﬂﬁ@f‘ 1 the gmllp AT ET S y)f Gaspyiralioty R RN-,

C3C!;bj78¥64ﬂ&&|l-@?‘4a[lﬁyl @ E‘%focycl&'}ikﬁ’lfbﬁ 4alk§rleCF Qﬁbé%c%l%lﬁﬂybg sheteroaryl,

t et rahydr opyran 2- met hoxy- 2-

opy
angpRes) bWBFfPW;ﬁlafd alicyl, Cepceloalyk E@mypﬂealhylrcl setiknyl |
cﬁ&&f Salkey ik WML CL Bt elod] i
L9BRER AN LB 80 EU M RSN by g i
deﬁnt iR& nly IOPtlQIlﬂHy msﬁmtedsbysleb ecte g‘mlmmsékctﬁbﬁ‘bmlhah)gdl cyano,
.et hyl 5.A CO cted fr MN[2-tert-Butyl -
mt-?‘é’é‘){et S P YR V&J '%Pif §% B4 ZONT52 yi ] - N et hyl t hi 0
phelﬁ-aﬁd R& alfebmiejié‘ﬂ(ﬁﬁtly selected from -H, C;. 6alky1 and Caealkenyl; and
R’ is selected from R®, R®O-, R®*HN- and R*R°N-;
R® and R? are independently selected from Cj.salkyl, Cs.salkenyl, Cs.¢cycloalkyl, Cs.
scycloalkyl-Cyqalkyl, Cs.sheterocyclyl, phenyl, Cs.sheterocyleyl-C.4alkyl, and phenyl-C;.
salkyl, wherein said Cyalkyl, Cygalkenyl, Cs¢cycloalkyl, Csgcycloalkyl-Ci.qalkyl, Cs.
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N-[2-tert-Butyl-1-(cycl ohexyl nethyl)-1H benzi m dazol -5
WO 200pA08722 2- tri net hyl propanam de, PCT/GB2004/002430
N-[2-tert-Butyl-1-(cycl ohexyl
nmet hyl ) - 1H benzi m dazol - 5- yli
| propanai ni de, N-[2- tert-Buty]1
(cycl ghexyl nethyl)-1 H benzim dazol 30
Shfa?rﬁ@fcw’l p@g{l}én(amhg'@rocmylz(:t@]ky nglg,qnyl 1314alkyl 1s optlonally substituted

byl o€ x&kqeiyeegfﬁdebg %&1@&&& frofinRB&, W ARZAL My, netN1] RAREYP%ha
1- (gaﬁlsshewélfn@mﬂ?hr)dgr(al(yl di met hyl propyl ) - 1H benzi mi
dazol - 5-yl ] acet ai ni de, WD 2004/ 108712
PCT/ GB2004/ 002430 -42 N-[1 -(Cycl ohexyl nethyl)-2-(1,
4.1 Gticrmtpbyh@xs(nb@ﬂn}:d i dheibehzvheredazol - 5-yl ] - m

N2 di met hy

| Yo F}xl ur ea,
%) ohexyl nmet hyI )-2-(1, 1-di met hyl propyl)-1

Hbaﬁzssm giad Blombeyitlal eyt by Dbt butyBnethyl,
N[ 2- tente- But OI -1 ( gsi}ﬁ%lheiylygﬂﬁ t':y) - 1?(12?:2| rl;ltydaeito 5

cycl9p1})ax-’lg1le‘@,3ﬂ 6@}'1 pmpplg_ati@pqnb&ﬁd?mnwlmethyl allyl, isopentyl, benzyl
metl(&(}{/&h?hﬁmﬂllmﬂwalr%dnjretﬁlb@ﬂﬁi@o@tﬁ%&ylmethyl c?/clolrexyloxy,

- IN- et h t am de 2-tert-B
cyclolo,eywlamrmyilnm )Hgminpetmyllrﬂmm%rlmﬁﬂmlz a’rpysdylquethyz 12pyrrolylethyl, 1-

A DRS00, ALY 55 v -
malyl-Hpyirmobidyllasthyl r2-plpmdazhnahy’rﬂd+rm§hr5dﬂ-p1p§r1dyTrhﬁhylS B-tloényémethyl,
@ RS & e Lo e AR T2 st sy methy)-2-

fudHnBthyhhe, 3U<$1§yd}f> 19- BRI Oy Reeti9 CHnd G - (tzcmaﬁyltmmmf
claipgs 1-5 in the manufacture of a medicanment fo

t he
tredt hse%%{ecfsfl fromdr iy #rPuh danghylg-butplecyrdeheyyl, %yclohexylmethyl
n-SRRRQHENHE %L@k&ﬂetﬁﬁ, ﬁmﬂlfﬁfé?oeﬂ{yl N ﬁip@ﬁdﬂl @inieﬂlyuﬂﬁno phenyl,

manuf acture of a medicanent for th trea ment
pyddvictetrahydiplarenyletetaydrapsragyl, @awliqus’o?np@pﬂu a@éé&-@orphohnyl

st DDl frofinGheY &yl SOAIEITRbuS1, PLBETISbuty, pheny,
pyddﬁonmi@zelyl Db8phthalpiydrismcenyldantiad aml]?’lrgxlnz]lyt rr;andllcgngg :j Sla ng
cor e o
pha g@fﬁegg %ﬁ%ﬁ?ﬁqﬁﬂﬁé&ggr rier. 25 11. A met hod

for t he ther apy of pain in a warm bl ooded aninal,
|S|ngé ste of administering to said anlmal
CPPIFIE T fé’r‘%py a therapeutically effective

a mo wagz z@ﬁt-mymoapaum&y BEARYIAL ABeh BmRRYo10N6]] W-mgdh§1tmsphene 2-
1-5 . A nmethod for preparing a conpound of fornmul
caqbpxamlpﬁg,
N-[2-tert-Butyl-1-(cyclohexylmethyl)-1 H-benzimidazol-5-y1]-N,2,2-
trimethylpropanamide,
N-[2-tert-Butyl-1-(cyclohexylmethyl)-1H-benzimidazol-5-y1]-N,2-
dimethylpropanamide,
N-[2-tert-Butyl-1-(cyclohexylmethyl)-1H-benzimidazol-5-y1]-N,3-
dimethylbutanamide,
N-[2-tert-Butyl-1-(cyclohexylmethyl)-1 H-benzimidazol-5-yl]-N'-isopropyl-N-
methylurea,

N-[1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-yl]acetamide,
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RB~N N OIj NNR2 CN 30 Il WD 2004/108712

PCT/ GB2004/ 002430 -43 conprising the step of reacting
w@:2wemmsyund of fornmula I11, R4 1 H N Nz~ NRI/EB200#A002430

5 with a conmpound of R3C(=0) X to formthe conpound of

formula I'l, wherein Xis seJ} cted from-d, -Br, -1,

-OH, -OCH3 and -OCH2CH3; R1 i sel ected from

Cl | oal kyl, C2_Ioal kenyl, C2 IOaIkYnly
RSR@HIGé’Gk’hR’SMTmCtW lgilmgﬁﬁx}propy )-IH-benzimidazol-5-yI]-N'-
(-R)-Cl _6al kyl, R5R6NS(=0) 2- Cl 6al kyl
lsﬁgo%{‘@ 2N(-R) - Ol 6al kyl, 10
R5 R@I\n((fﬁb)cmbe@h)met@yllae(ukydimethylpropyl)-1H-benzimidazol-s-yl]-2,2-

N(R7)-Cl_6al kyl . C5_IQaryl-Cl 6al kyl ,
d“&%tﬁqgl%&“?“)"%%( =0) - Cl_6al kyl . C3_l ocycl oal kyl - C1_6al kyl ,

4 acmcaem@nytcyabh@@lmhyn O Bhsiledaeel Sk Nice@ide,

e
(fefARtyl- ENthyD)-1 H-USREEN () -
R5R6 —O]iﬁ' R?éf}&(ﬁ@y [ 021)5) HHEG Ioarc;@ 2%)
dlwhw@wémmﬂwnd p@mswep%b(l are%mqbﬂe selis terepbr ocycl yl
and C3 15 6heterocyclyl-C(=0 -; wherein said
Cl_| oal kyl, C2_I oal kenyl, C2;10al kynyl ,
6. C6_ lAoeomypou] a®atdiyd to anCend ofalaiins (-0 u€hs 6 ahddidament.
C3_| ocycl oal kyl - C16al kyl , C4_8cycl oal kenyl - Cl . 6al kyl ,
C3_6heterocycl yl - CL6al kyl ,
7. C3. Gihe sy cfayohpbukd schrdlnl t6ahykate, of claims 1-5 in the manufacture of a
10h |lamno, C6 loaryl, C6 IOQaryl-C(=0 -,
aWE%Fg’ﬁaW¥ a‘@cycl oal kenyl, C3.6heterocyclyl or
C3_6heterocyclyl-C(=0O - used in defi ning RL is

optlonally substituted by one or nore groups 20
8. sel dbeaer dhagemparacaordmngdeany efietaf slaimet-Adxihe neapyisgtpre of a

g@cta soNRpR6; R2 is selected from
" mgéb%fgg{h%%gﬁ@?%%%&e% I oaﬁzyl C2_I oal kenyl

C2 IOaIkynyI _ 80yc|oalky|
0 I I kenyl. 6al kyl
gﬁé? Leer ocyc \}T?G?% @é ng t%a'??i(mr cg'éllrcl)a CREnyIS acture of a
méaﬁﬁﬁd‘dﬂt foCﬂleEﬂeeﬁT&hDa’rcylhqer,%lhpiaBgllhroals CParklnson s disease, Huntmgton S
ch@fm%aﬁﬁé%g glls%gé %ﬁf%ﬁhﬁ%ﬁa I(Qﬁ) %?%/%]ddza{%ylascu}/ar disorders.

C3_8cycl oal kyl -C1_6al kyl, 25
C4_8cycl oal kenyl - C1 6a|ky|
10c3~ dnghapmeseyisad spmRIsition sampyjsing caompgyad gegording fo any one of claims

1-53aPhBlEhaRNally acceptable carrier.

11. A method for the therapy of pain in a warm-blooded animal, comprising the step of
administering to said animal in need of such therapy a therapeutically effective amount of a

compound according to any one of claims 1-5.

12. A method for preparing a compound of formula II,

R4
3

O

N
R1

B
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C6_| Caryl or C3_6heterocycl oal kyl used in defining R2

is optionally substituted by one or nore groups
wa@edoeaossa2 f r om hal ogen, cyano, nitro, nethoxy, PEL/E82004/002430

met hyl , ethyl, hydroxy and am no; wherein R5, R6 and

R7 are independently selected from-H, Cl1_6al kyl,

C2_6al kenyl, C2- 30 6al kynyT;”and a dival ent Cl_6group
that together with another divalent R5, R6 or R7 forns

a portion of a ring; WO 2004/108712 PCT/ GB2004/ 002430

pilsifRe tHeSiep O RELGHLE 4 & N+, RBRON-; R8
cogléém% ar eef’i n%p@% eﬁ?ﬁf@%?@%‘ga r'om C1-6al kyl ,

C2_6al kenyl, C3-8cycl oal ®KYyl, C3-

8cycl oal kyl - O - 4al kyl , 8- 6 3(|ocycl yl, phenyl,

C3- 6het er ocyl cyl - O - 4afkyl \ehgnyl - C1- 4al kyl

wherein said Cl-6al kyl, kenyl , C3-8cycl oal kyl

C3-8cycl oal kyl - C1_4al kyl , C3 5 @heterocyclyl, phenyl,

C3-6heterocyl cyl - Cl-1 al kyl, or phenyl-d -4al kyl is

optionally substituted by oHE or nore groups sel ected

: 350G, ' . s y, nmethyl,
il PORLASER COUODEro Bk oMb A LEIEY LT o
whetei®al kyl and C2-6al kenyl. 10 13. A nethod for

pr epayi a, eonpaund qof f£or LY, .N( ~~

N} - %‘S Sé)ﬁftid gﬁnl @frgrogprégi %}gﬁgé{s?ggg%ﬁr’r eacting a

c om0 idtleofed fiorn@y. gallvg1, CHdlRenyR G, MIknY1, RREN-CR2IkyN RPO-Ci.6

1 R { t.h r i nt sel d fr Al H3
ol R b7 i K B SR B SE LSRGty
R°RNC(=0)N(-R")-C.salkyl, RR®NS(=0),N(R")-C.salkyl, Ce.10aryl-Cy.alkyl, Ce.joaryl-
C(=0)-Cialkyl, Cs.jocycloalkyl-C;¢alkyl, Cagcycloalkenyl-Cygalkyl, Cs.¢heterocyclyl-C;.
salkyl, Cs ¢heterocyclyl-C(=0)-C.¢alkyl, Cy.j0hydrocarbylamino, R°R®N-, R°0-, R*C(=0)N(-
R®)-, R*R*NS(=0)-, R’CS(=0),N(-R%)-, R°R*NC(=0)N(-R")-, R>'R*NS(=0),NR)-, Cs.
10aryl, Ce.10aryl-C(=0)-, Cs.jocycloalkyl, Cs.gcycloalkenyl, Cs.gheterocyclyl and Cs.

>

gheterocyclyl-C(=0)-; wherein said Ci.jpalkyl, Cs.j0alkenyl, Cs.jpalkynyl, Cs.j0aryl-Ci.¢alkyl,
Cs.10aryl-C(=0)-Cy.salkyl, Cs.10cycloalkyl-Ci.¢alkyl, Cs.scycloalkenyl-Ci.galkyl,
Cs.gheterocyclyl-Cigalkyl, Cs¢heterocyclyl-C(=0)-C;¢alkyl, Ci.johydrocarbylamino,
Ce-10aryl, Cs.10aryl-C(=0)-, Cs.1pcycloalkyl, Cyscycloalkenyl, Csgheterocyclyl or
Cs.sheterocyclyl-C(=0)- used in defining R' is optionally substituted by one or more groups
selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and -NR°R®;

R? is selected from the group consisting of Cy.jpalkyl, Ca.joalkenyl, C,.jpalkynyl, Cs.
scycloalkyl, Cs.scycloalkyl-Cgalkyl, Cyscycloalkenyl-C;.galkyl, Csgheterocycloalkyl-C.
calkyl, Cs.gcycloalkenyl, RSRGN-, Cs.sheteroaryl, Cs.10aryl and Cs_gheterocycloalkyl, wherein
said Cr.palkyl, Coealkenyl, Co.1palkynyl, Csgcycloalkyl, Csscycloalkyl-Cigalkyl,
Cascycloalkenyl-Cisalkyl, Cs.gheterocycloalkyl-Cygalkyl, Cs.scycloalkenyl, Cs.sheteroaryl,
Cs.10aryl or Cs gheterocycloalkyl used in defining R* is optionally substituted by one or more
groups selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and
amino;

wherein Rs, R®and R are independently selected from —H, C;.¢alkyl, Cy.salkenyl, C,.
salkynyl, and a divalent Cy_sgroup that together with another divalent R®, R® or R forms a

portion of a ring;
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Rl is selected fromG -1oal kyl, C2-1oal kenyl,

C2- 1loal kynyl, R5R6N-Cl_6al kyl, R50-Cl-6 20 al kyl,
WORBOBEAGTN, - R) - C1- 6al kyl , R5R6NS(=0) 2- Cl - 6al kyl PCT/GB2004/002430

RSCS(=0) 2N( - R6) - C1- 6al kyl ,

R5R6NC( =0 N( - R7) - C1- 6al kyl ,

R5R6NS( =0 2N( R7) - C1- 6al kyl ,"86—4 oaryl - Cl1- 6al kyl ,

C6- 1 |- (=0 -L1 .6al kyl 5] | oal kyl - C1- 6al kyl ,

o1, BOpHisaidbig] KK GaR L K Ret or ocyel yi C1

Sal Y bnd IR Bl ol L, ot ¢
CRERINGCra), CREESEB)IgINheRyL, C3.RBRENSIcYON(IIT)and phenyl-C;.

R6 = R) 7 5 lparyl -1paryl - G =0),-,
DR B et S ey S G sy S ek b i
Ghaﬂdfjaﬁfl,k;ﬁhﬁleﬁp@ytlemc?}kcﬂ-élQ)chyl,WFﬁ]ﬂ@lyFCﬁaﬂl@l I@ oplkiOﬂdlly)shbstituted

C2-1 oal kenyl nyl, C6-1oaryl-Cl-6al kyl,
bye PORPi oA et B plonr g s b o By, gL ety
hy@bx@aNEaRmbkaay! - C1- 6al kyl ,
C3-6heterocycl yl - d - 6al léjyl ,
C3- &nés wlested drom 5 @eplky) and £hieglkenye
1- 10hydr ocar byl am no, WD 2004/ 108712 PCT/ GB2004/ 002430
-45 C6- 10aryl, C6-10aryl-C(=0 -, C3-10cycl oal kyl,
13C4- gcpethodfck praphringG8c@hpuad otipehyla T¥y
C3-6heterocyclyl -C(=0) - gged in defining RL is
optionally substituted by one or nore groups sel ected
from hal ogen, cyano, niH'r oxye, et hoxy, methyl,
et hyl, hydroxy and R5R6N; ..g selected fromthe
group consisting of Cl-10al kyl, &2-1 oal kenyl,
C2-10al kynyl, C3- 5 scycl oal kyl,
C3-8cycl oal kyl - Cl - 6al kyl , CAR8cycl oal kenyl - C1- 6al kyl ,
C3- 6het erocycl oal kyl - C1- 6al kyl, C4-scycl oal kenyl ,
R5R6N-, C3-5heteroaryl, C6-10aryl and
cofeprifiRe iR sRp Y kaarlinoyd conhd@h&bMor@h &7, C1- 10al kyl ,
%— 10% ke%%l , C2-10al kynyl , C3-8cycl oal kyl,
C3-scycl oal kyl - C1-6al kyl , Hca- scycl oal kenyl - O - 6al kyl |

C3- 6het er ocycl oal kyl RCR - 8gycl oal kenyl ,
C3-5heteroaryl, C6-10ar y| - St er ocycl oal kyl
on

used in defining R2 is opti I'N substituted by one
or more 10 groups sel ected from h& ogen, cyano, nitro,
nmet hoxy, ethoxy, methyl, ethyl, hydroxy and am no;

wherein R5, R6 and R7 are incependently selected from

with re@icifpadent selecid Gk 21135 NaBR,;, NaBIH(QAPT);, aad @lisiH,,
1di val ent Cl-6group that together w th another dival ent
WIKREPIMR6 or RC forns a portion of a ring; and 15 R10 is

sel edtieRidetedBont T, GhlkFACK Y AlkerIN T, GiIEAVK RAYIN-C salkyl, R*0-Cy.¢
alkyl, R’C(=0)N(-R®)-C_salkyl, R°R*NS(=0),-C;.calkyl, R°’CS(=0);N(-R%)-C;¢alkyl,
R’RENC(=0)N(-R")-C1.¢alkyl, R’R°NS(=0),N(R")-C/.salkyl, Ce.10aryl-Cy.alkyl, Cs.joaryl-
C(=0)-C.¢alkyl, Cs.jpcycloalkyl-C;.galkyl, Csgcycloalkenyl-Cy galkyl, Cs.gheterocyclyl-C;.
salkyl, Cs.gheterocyclyl-C(=0)-C;.¢alkyl, C;.ighydrocarbylamino, R°R®N-, R°0-, R°C(=0)N(-
R%)-, R°R*NS(=0),-, R*CS(=0):N(-R®)-, RPR*NC(=0)N(-R")-, R*’R*NS(=0),N(R")-, Cs.
10aryl, Ce.j0aryl-C(=0)-, Cs.jocycloalkyl, Cs.gcycloalkenyl, Cs.gheterocyclyl and Cs.
gheterocyclyl-C(=0)-; wherein said Cj.jpalkyl, Cs.jpalkenyl, Ca.jpalkynyl, Cs.jparyl-Cigalkyl,
Cs-10aryl-C(=0)-Cj.¢alkyl, Cs.jocycloalkyl-C.salkyl, Csgcycloalkenyl-Cigalkyl,
Cs.gheterocyclyl-Cygalkyl, Cs.¢heterocyclyl-C(=0)-Cygalkyl, C;.jphydrocarbylamino,
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Cs.10aryl, Cs-10aryl-C(=0)-, Cs.jocycloalkyl, Cyscycloalkenyl, Cs gheterocyclyl or
Cs.¢heterocyclyl-C(=0)- used in defining R' is optionally substituted by one or more groups
selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and RSRGN-;

R? is selected from the group consisting of Cy.jealkyl, Ca.jealkenyl, Ca.10alkynyl, Cs.
scycloalkyl, C;_gcycloalkyl-Cigalkyl, Cyscycloalkenyl-Cygalkyl, Csgheterocycloalkyl-C;.
salkyl, C4.gcycloalkenyl, R°R®N-, Cs.sheteroaryl, Ce.j0aryl and Cs.gheterocycloalkyl, wherein
said Cy.jpalkyl, Cy.jpalkenyl, Cs.jpalkynyl, Cs.gcycloalkyl, Cs.gcycloalkyl-C.galkyl,
Cyscycloalkenyl-Cj.galkyl, C;s¢heterocycloalkyl-Cjealkyl, Csscycloalkenyl, Cs_sheteroaryl,
Cs-j0aryl or Cs.gheterocycloalkyl used in defining R? is optionally substituted by one or more
groups selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and
amino;

wherein RS, R® and R are independently selected from —H, Cysalkyl, Ca.salkenyl, Cs.
salkynyl, and a divalent Cy.¢group that together with another divalent R®, R® or R’ forms a
portion of a ring; and

R is selected from ~H, Ci¢alkyl, and C;_¢alkenyl.



