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WO 2005/ 030732 PCT/ GB2004/ 004124 BENZI M DAZOLE
DERI VATI VES, COWVPCSI TI ONS CONTAI NI NG THEM

WERERPABAII ON THERECF AND USES THEREOF 5 BACKGREUNMGBZIO4/004124
THE INVENTION 1. Field of the invention The invention
is related to therapeutic conpounds, pharmaceutical
conposi tions containing these conpounds, manufacturing

t hereof Varglgl uses threof Parti cuI aIrI t he

H]E'Mef’ﬁﬂ‘ C THON TARRESE ANSUSESSerEHE | P ©

AI zhel rrer s disease, anxiety di sorders,
and/ or cardi ovascul ar
Rel evant Technol ogy 15

1}Rau@fmﬁgg{%t has been an inportant field of study
for many years. It has been well known that

c anhbbinyedtipnyis cedpied to therageyticCBmpoandgtpharmaaatical

cor RS b B8 coRboliseitp B g FdinsSoeitd here gl voes
therbf. aPvrfiedlafIPABE Sreboht irVeRliGiCl rflatedith RofBbuARher mQyBEe

receptors. Generally, CBl1 receptors are |ocated

effostixg W‘?ﬁélﬁlélpﬁll’ia RARCHE Mpdinle wlefﬁ@S:\ﬂB@ﬁ&l@%iSemeam er eas
Hulgﬁ?gﬂ%ﬁs L& d@%ﬁelﬁ'éles h@gﬁfz ea%xf% r i c %s Itggst%%lgtegtérml

peri phery ard are yre

dls‘adckstand/suearddnrascuhd dfsomlerst he i mmune system Wiile CB1
receptor agonists, such as A9-tetrahydrocannabi nol
(A9-THC) and anadam de, are useful in

2, IﬁEEdssiBﬂ%i”R@E%ﬁWe@Rﬂ%% in animals, they tend to exert
undesire e-e cts, e.g. psychoactlve si de
- ef fRain managaments bssebq@otaa mnpmta,nt ﬂeldgoﬂﬁu«fli}?ﬁﬁ umi&m:}eamw dt has
d ects are
e R e T AL RO
inclibidiz@ganists] drft@sonis eﬁlﬂhﬂ\%@&% ohiMeY B Huce l%Hgﬂﬁsﬂzhﬁ‘ ¢hd bz?ﬁety

CBl1 agoni sts acting at peripheral sites or
of alnlrﬁ"iltr@lfl oiNby mfgrentingavit 1 ¥nsead&B-pedcapiors. h(ﬁmmeCBl

| ] of i |
BB 30 UG I LI 03000 1001 By,
recetptcga artslosatedhprsatiiydn ﬂ&tlﬁmbh@'z and Qr&PMmALilHeSiritked @ the cells
nagi n treating ot related synptons or
andgaggg g"%ﬁfﬂmt SHYBWRP PR ni rral undesirabl e CNS
si dgmat b8 8{%@%&1&1' %381‘21 S\ “ééﬁaﬁ%@mﬁ%%l YR.-THC) and

2005/ 0307 04/
anadamide, are useful in anti-nociception models in animals, they tend to exert

undesired CNS side-effects, e.g., psychoactive side effects, the abuse potential, drug
dependence and tolerance, etc. These undesired side effects are known to be
mediated by the CB receptors located in CNS. There are lines of evidence, however,
suggesting that CB; 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 that
may be useful in managing pain or treating other related symptoms or diseases with

reduced or minimal undesirable CNS side-effects.

DESCRIPTION OF THE EMBODIMENTS
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The present invention provides CBl receptor |igands
whi ch may be useful in treating pain and/or other

WO 200808035y npt ons or di seases. Unl ess speci fi eRICT/GB2004/004124

otherwi se wthin this specification, the nonenclature
used in 5 this specification generally follows the
exaffpt pesandnvention psivides €B e dépiR Migh@dsWiigclofnaPbe ARSI in
%em stry, Sections A B, C D, E F, and H, Perganon
tregiingain gd{ o qdher refated symptams rediseasssr por at ed by
references herein for its exenplary chem cal structure
names and rules on nam ng chem cal structures.
" CBUneB2speeifed tothestisepetian €GB sppenification. B2 foge@plaafié useliQn

.The term"Cmn" aqr.."Cm.n group” used al one or as a
thi e in GBIl SOLONS B SUHmP R o b s At n Nemepiohture of
Or3aMEE hertBBy,L S AbRs W B QC 5 RO aH@@?P@g%Sn BlesdOford, 1979
suffix or prefix, refers to any Sstrlcture conprisrng >
whigh) iy incgipetatedabiirefigramnasg dnreat fomits exerniyglaryhemidad nat@sBames
The term " rocar.bon radical” or "hydrocarbyl" used
and fes'on nglmlgé/ %eglﬂ%lis&ugﬁureﬁr of i X.

al one or a 15 refers to any

St r UCBJMCB, Aejstofst snblahs OB, hAHBY CBYrRBRoR! NOI e

hydrogens from a hydrocarbon. The t'erm "al kyl" used

al ohBe M aCma" e Gri-x kP prsetlialone os pea prefis, reers tmdmrgroup
havihd & 19 Alcaon g hed chain hydrocarbon radical s

conpri si ng f to about 12 carbon atons. Unless

ot h€hediesn “Bpdrocdrbe’, usedalopk 'or genarrak ot Efélﬁbi,dl%‘ferbﬂi dhy
tru‘T,cturated.alk I a%d 2Q unsaturated al kyl. The term
SUUCHr Geraprasing anly cafbgpang hydrogen atgmsup to 14 garben gtomsef er s
Thé Rl “Npdr8&rb ' " d ' r

gt e bR S g PR L Sl
refeye foany stracturedss: result of renmvingemetoo geirdikydrodéne fioet M

a%beo'ﬁyl " used alone or as a suffix or prefix, refers

‘hydtrgéa nonoval ent 25 straight or branched chain

hy dTigciefh oslkyiadisedhlon@vi 0 aiffik 8RS RrE AN aR RO
doubl e bond and conprising at least 2 up to about 12
straggit gpbranghsdwhampydrasarhongpdigaly comprising hioateudi? esben

e . ' ' : Crai
stof b Shunfind bl r e R RS Py shterleidlo G
unsetarddaeledr bon triple bond and conprising at |east 2

up },0 .aboyt 12 carbgn atons. 30 The term "cycl oal kyl ,"
uset"*4Fgh eallﬂj’le%% used glong or ay a pER jox prefias wefers tadizalent

. stralBhp %%d%hﬂﬁh?&fgcﬁf%hquiwggﬁﬁi%@l {oaag)ioﬁﬂ carbon

conprising at least 3 up to a carbon ato
atomgydiigusekyas'to links traestrisbirks tvgetherycl i ¢ and nul ticyclic

NN e T A—
straiphnof bis@hed Chigif Gyardaitdoh ¢a8Eh] having at least one carbon-carbon
double bond and comprising at least 2 up to about 12 carbon atoms.

The term “alkynyl” used alone or as a 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 a suffix or prefix, refers to a
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

carbon atoms. "Cycloalkyl" includes both monocyclic and multicyclic hydrocarbon
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rings. The term "cycl oal kenyl" used al one or as a
suffix or prefix, refers to a nonoval ent
WO 200408082 ai ni ng hydrocarbon radi cal havi ng atPCEGBR004/004124
one carbon-carbon 5 doubl e bond and conpri sing at
| east 3 up to about 12 carbon atons. "Cycl oal kenyl "
strudtites, UNR$id3elie hfﬂlﬁ@aﬁh(é‘d itficaifelindlildes aye-fiised ushdomanbidged
structures. icyclic hydrocarbon structure
ring$.ncl udes non-fused, fused and bridged rings. The term
c f X
- ity R e Hogl B 1o Sadhot o83 B e b B
monbodletaingheunitaiging hytheasbomwrsicabhdaing sdedsdone dObdn-cqpben
bond and conpr|5|ng about 7_up %i apout 12 gg qoq {r
doubie prd anph@mmsmg At WR Eeabeth hecapomatomss - ¥eigallgny
h e or
T s e
hydobabag steucture(ieclgdes nén-fused, fisdbaral brixigdd efngst r ons) and

conprising 5 up taq,abo 14 carbo erein the
- odPe s yRiselo bt SRt el R SRt TR Rt T 1 ng.
mon%5al€ﬁq1ﬂgeédﬁtalﬁﬁl§ h@&%ﬁ‘bbl@ rédli @Y Ravifg af 182 vAé OdFBéN-Earbon
used al one, as a Suffix or as prefix, refers to a
trlplc fhend mzad c(gnmmng)@bquga up t0 ahowh12 geyben A®MScont ai n a ri ng
aromgt i ¢, char act
pe O T e T e

radlﬁdl fhﬁva @he bf Afor&poliaisefutatédcatbet Madsdavingruyonatieeaccter,
radi cal having one or npre polyunsaturateg4ca bon

(e.g Ang<? drlosalige eleatr%@ndcw@msm& o toygboyt 14 ggzogn %oms
whegﬁhca?r%&‘{:glq S} BRI AN F AR h@g? up to about

on a IC serves tO wWo structures
t ogihichérm "riEimearbmam tivep'tordnyniaedmatsd dised doee, @s aasffi or as

f fi ,
prefSh e & Bl ot & Rt e 9Pt FEPGR AGPEoPEn
arorﬁ@cfce(fh‘aﬁc%% &, Hﬂ@@?&%ﬁ&é&’el@&f&ﬂ ed fromN, 0, P and

S, as a part the ring structure and 25 includi ng at
| eé@le t&nai’niylme’f wsedlabane opgs asuffis or prafixerafers éq ayivalent

* bydfBnR i SR ng o o Boltonny o Rarer ST ERmsinge o

aroi®Yc cHRfiteR] (&.gTD4e+ D el calred éleﬁ@onsv\b.ﬁ@ cémpgising 6 uptd ebout
contains nore than one ring, the rings nmay be fused

14 earbanraterss gvhirly sawesitp high t‘@‘éﬁ‘“é'#‘é‘l“]"?"%éﬂ’@? to at |east
t WOF}Le 1097 “ﬁ&@o@yclé V‘tﬁse&%ﬁﬁ@ of L&J GRRL \6?? 1x"Fe'f&§ 953&’ fhg
may have C characte

ar omat r or may not have
con@iron@itinectoh af mﬂamle hevingtone or ‘hivee srudtatakanit hetarmtjmm one

i end S Shp 0 518 £ P S AR
1nclghllﬁglat I@hét@ Qﬂeupptb BBE0 ARhEMARE BHP(sF CHeGERYcIE M Y,
saturated or unsaturated containing one or more double bonds, and heterocycle may
contain more than one ring. When a heterocycle contains more than one ring, the
rings may be fused or unfused. Fused rings generally refer to at least two rings share
two atoms therebetween. Heterocycle may have aromatic character or may not have
aromatic character.

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical
formed as a result of replacing one or more carbon atom of an alkyl with one or more

heteroatoms selected from N, O, P and S.
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WD 2005/ 030732 PCT/ GB2004/ 004124 The term
"heteroaromatic" used alone or as a suffix or prefix,

WO 26081030780 a ring- containing structure or nol BCGB2004/004124
havi ng one or nore nultival ent heteroatons,
i ndependently selected fromN, O, Pand S, as a part

of ThetermNgetsioatodiatict ussdchlone il ag disuffixeér Prés kefBrs A0 6 rip-
tq about 20 atons in the ring(s), wherein the ring 5
cont g SHRFYre mpleq ehaying ey nere mam tiwgient heteenatagns,

1nd§1%i‘1ﬂ REsrele{cFedQ‘I m ﬁn o P?ang§ 8% Qk)hﬁ %Fthgﬂn?%#g&@rf% a’n‘dTh €

term terocy ic’gfou
incluiditgmt dangic3 arei up 1K>raboﬁ1m§)t A0S yicthe Ting 6, Ovledreifiéhedtingls a

uffix or prefix, refers to a radical derived froma
confBpiBe Sy ByRelisHaighsrmEic shoreimfeiFodens delocalized
ele@tmlrspfrom 10 The term "heterocyclyl" used al one or as

a surfix or prefix, refers a radical derived froma

het Eh@)‘@yml“betbly)cy@mgrwrg” ‘éhet¢rea3gﬂlcumaeﬂyy’d‘ﬂmgamyhho,moa
e het roc

“ Qf le. The
nefRERBR dpef bbbk es Real Eprie el B wafeni e foma,

het¢reb @by fenovirh ol @ Mork ﬁ?mgénsotﬁéﬂeﬁ%ﬁl froma
heterocycl e by renmpvin drogens therefrom 15

whi Ehe tsEpyBefefogyqlyln wsq org ‘Prl,ﬂ,st fix Dbl@feflhepfers'l?tuedtce} m
o BFEBEPE Mook OF B i An ol oAb g s

of thibeteionytlee radi cal of the heterocyclyl is located on

bon of an aromatjc ring of the heterocyclyl. A
hetﬁeotm Lﬁas?%féﬂ?%? risedaloRe §F g syl Exaﬁareﬁzsfreémm i

dlvzilbﬁlgﬁdlkﬁﬁfeﬁbéﬂ fra_rﬁ%s?rﬁté'rbﬂ%e E%I&Rm{%‘?ﬁ)%ﬁfo gefls therefrom,

ot herwi sed |1 nked toget
Whl@hé@l@ﬂb@;lmkdwblsgructumsmge&ienne or as a suffl X or
rs t @teroc t hat not have

P e enh ShSBatyD Reqffong of 5B AP Pre oS

hetetbOyteyl Gaviag afonSaticich¥rabler, Ri?}%frélﬁ thd ﬁfif%ﬁﬁofttﬁe ﬁ'eteroc clyl is
het erocycl yl ene havi ng aromati c character. 'IJE rm

located o p serpen pbatkyrpmate ring efithe hstezoayiclyds Aahemmbe(rybmw contam
I t ha not
bouphiohalio sh& b6k frchfis? ripdf IRhRRY Fhdeis i beERRY used

othawiadﬂmkédtogétﬁéﬁrs to a group haV| ng a ri ng that
n[glhlns 8l X n atons. The term "five-nenbered" used

SRR | t?re? Qalleyl” wsegradpns a6 iamylie QripaRfi%; Frfers taa
hetéi@crﬁc?}}l iPat fdbé’senort hﬁ&t b8 f}é\fédtt%re . menbered ring

het'eroaryl Is a eroary ring having five
r i nfpe term “heteroarylene™ used alone or as a suffix or prefix, refers to a

heterocyclylene having aromatic character.

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

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

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

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring

atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.
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atonms wherein 1, 2 or 3 ring atons are independently
selected fromN, 0 and S. WD 2005/ 030732

wWERDsEBRZ6D4/ 004124 Exenpl ary five-nmenbered ri nBCT/GB2004/004124

heteroaryls are thienyl, furyl, pyrrolyl, imdazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl,

i somaﬁwfy ﬁ\ﬂe.-ﬁle&béﬂeﬂQﬁ@'ﬂéteroar&l@bfe&ﬁféhyﬂ furyl, pyrrolyl,
Jil 3-thiadi azolyl, 1,2, 3-oxadl azolyl,
imi azzalyﬂ thigzglyd eyqazolxl pylzp.zplm aitkiazsilyl) 1soxazoly1 1,2,3-triazolyl,

eyt PR o1 22y bG8 Ol izolyh 2.4 higiasoly

1,2 g-occadimablyt, 6B, 4%@0[}&1 EB dathialdiaiz6lyR ah@l 8140 akydiaxdlyih a
r|n havi ng six, rin atonms wherein 1, 2 or 3 ring.

Xymem %ﬁ gﬁfP%FY%’élaé’@feé‘éﬁfﬂr‘@ﬁh aring hayjgg six ring

a“’%é R . 200 PR RRnS o Wi JEL PRI AR .

TheExamplatyssisosteitbeteelding iseetoaylsarppyidyk pyedzang, gyeindidinyl,

struct nmol ecul e or 10 group, wherein one or nore
maﬁ fﬂmdﬁ?lgylrepl aced with one or nore

Cl _ TR Te@sRRIfe A RLP s a PlefiQ E‘@feﬂrto g@fr@ctﬁll%emofé%{lle 0
groups containing one or nore heteroatons selecte

Sropp,gMReEin@ne gr mpre Igydrog@ns are replacedPyitiEqemgr raorg cheni cal
O P BbEPEL R oD O iEinSle B ol o i Rink e 6 Sore
heterﬁétefa)s RReleeted HOON, O; SLH?, Cl EHI mﬂ*‘ﬂR Exeﬂﬁia cBEmicaB83tbs

@R, -S(=O R, 15 Z - (=0 NR2,
conteNp@g Q@ er@;@ohe(cer@torqslwq{@e(herc@ycyc )11»,,—6\1(@2; PR, -GlneBr, -, -F,

-C%xjdl%ﬁ%s;ca@g@ﬁ{ \f@fr’ exaﬁn}!’#]b Nﬁ%u—bsz{fi@%u Soﬁ SF ?T)I%i-
O o reoeat ﬂm@ﬂ>ﬂmﬂ-3>mﬁhﬁffﬁﬁ5?¥s< o
SRS I L R RIS
subgtﬁniea%eﬁﬁyn@%feam ﬁitx%ﬂ&ﬁ»@ eﬂprslélgrfl Rﬁaﬂgfiyghg 324

The term™substituted' used iX O
chlerpphgnyly ramlnqnbb@dud:te viherpimthe nitrd, plytidyleshethpxwroblaro, andr e

J f cal s.refers tp a seq ond structure,
amlﬂé”&% y%\‘ﬁ#@ﬁhy Ogh 8%@1 tphSrll 88t aci ng one
or Tmrtenﬂ Vﬁlib@@t@&ﬂ” Qked &ea $uffif bf a Hisk SeldAie, moRLEE bt gr

group with the one or nore naned chem cal groups.

follawedipy ane gr mprsasgmes of thmuceit%@un@yeﬂqmtp @'sepasilestructuce,
mol@h%lé 8P El%ﬂ}fbvg?ﬁﬁ sRsh® BE%ePu oA} X‘xo%éJf’lfl)Zo[rr e% n% gg the first

ers-to groups, res,
strugiuee, sudjeduld ot goupwithtthosee drimdre an@ed oliensiofiProdps! edr

He le | for le |
exafiplc PO BYNE SR g R NBEOBR NSt hi i  ane,
azetheteng "oﬁﬁﬁ%ﬁbsﬁﬂﬁ&f"%‘ﬁrs tB%bih c%rbﬂi s cmfé ,Qt1 ne,

i m dazol i dine, pyrazolidine, pyrazo [ oxo ’ane,
molgenlesthaivae gul:snmtmtddpymhat aze Bot30bsdithtydir of ur an

t etﬁ%@%@{,ﬁ% Hic urala?, C %? ?f éncpno% hc%eperécycles such as:

aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine,
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane,
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pi perazi ne, norpholine, thionorpholine, pyran,
t hi opyran, 2, 3-di hydropyran, tetrahydropyran,

waebsasdrydr opyri di ne, 1, 4-di oxane, 1, 3-di oxanePCT/GB2004/004124

di oxane, WO 2005/ 030732 PCT/ GB2004/ 004124
honopi peri di ne, 2,3,4,7-tetrahydro-| H azepine

homBﬁiﬁEQﬁ(ﬂlﬁQ razg H"Tetetréh}@rdiﬂﬂxeﬁﬁpiﬁe horhopipedizingdt 8-didxeBane, 4,7-
di oxe ‘and hexanet hyl ene_oxi de. In additi on,

dlh}’ldé?t bA 9mpm,|anéh@@é§ﬂa’rl@mw® het erocycl es, for
%gg(ltl]cg%%lp )ﬁF{e%cﬁgl’e fmo%(cfe@ %.Hh?atw%ér&ﬁle@efor @?(z{thﬂézﬁy‘ﬂﬁme

urazan, yrro e, imdazo

pyratzfiie;’:\ﬁ}ﬁ{rmduw( F?I(iﬂaemeptyﬂc@helhaa ;Euraﬁ,cﬁﬂ'azamqiyerola srmdami#: e,
1,2,3-triazo tetrazol e,

thiazelg oxaEla AVEZIce SO, %SP%%Z?E% i éﬁf?za ley %‘?l%rzlo% ¥
thlagaaépli 1?(2%5@&1% %%,&tl‘ﬁzglé' ﬁ@m{lﬁadlﬁzo% 4 ZtAtlbﬁéHl@zéw €3.4-

- oxa ditionally, héterocycle
trlaze)m;@;ﬁpaﬂﬁacbaﬂojmynd i3 dhexatiame| es, for exanpl e,

ke SR Ry S et o xampe,
mdélétdi(ﬁihylerl%lﬁeaiﬂen@lhhaﬁle &n&hﬁﬁﬁ@@ﬂomeafrwq@@umwu n,
hydr ocoumari n, benzof ur an, dlhydrobenzofuran
tetrahsfdbmmumha@ 1,4 henzadinsan, @nw@m dibyslsRqougiean, benzofuran,
nt.h h t ' i 7]
2,3 fyilg)é/fhﬁ)g) ﬁn%ﬂ,gg@xaegﬂngﬁr ?hﬁglhgﬁ% th%?&nr 1s895}5{n€h N&nthene,

pheﬂ@@mlﬁxy tHislithene, GhdoNoia] isﬁhﬁdolamlndmﬂ)d Ipuﬂne qhfintdzinee,
teridi ne, phenant hri di ne,, perimdine,

naphthgnding.Hangxaine, GHERZAMS CinpplERoPTde RhenantbridRe, i ne,
|
i ST 8k O R <
bentib:axale] binzethiapheieg bedzexaznde, lbehzthlazola,chanalmtéazole,

| d d | di |n_add to th
benhgelsh ok bingr ey Bactibal BUhaTE AR P ol

quidiidigies pol ycyclic heterocycles wherein the ring
usi on between two or nore rings 20 includes nore
t han addigiobdm dlecmmmhq leetgroeyelesi degeribed abam, detergaiclewo

1nclr.}é?s&o&ciyg1mgetfewgyﬁ % %St%? gfgfﬁﬁ o%sbe%e&u% J}ﬂﬁ&g ?ig.gs

1ncl@ﬂé’szlﬁ5ﬂeQM§ﬂ &{eaao%dl:bﬂﬂﬂinaﬂ ®otindhgs and more than two atoms
- oxabl c clo[2.2.1] hept ane,  Heterocycl udes, .for

cong;@m HDED C@)@mpgesffgtsg@}b%eg Ihgterqygles éllgzrl]lﬂe quinuclidine,
d1a%{? FﬁLf?'l]hegvﬁﬁlE 5’[ l7-loxﬁl]ﬁb%{}§{?g.%]ﬁ @ﬁé.ggnyl oxetanyl,

rrol1diny

i m Hazmcydyhmbludw lfmhmdlen;donomtiahcﬂemwbl,yls such as:
dloxolanyl

3-di
DBy P b e i RS EHBY i TRolgihypreoting
1m18é2%ﬁﬁin { Eﬁﬂazoﬁdﬁyl?’p?‘ahﬂiﬂy@@&{&anyp)éﬁlfélaﬁ | 2,3- dlhydrofuranyl

pl per azi ., mor pho thlonnrphollny pyr an

2 Stdnhmwﬁummyl, ,tetﬁahsdromrhmdr o voatinay ety
4-.di.h dr opyridin I

pyrif @Qamy%( gﬁ,gbo 3,15113 ﬁh?rpgrp%f‘&)i, pyranyt; BEPIRINA, 2.3-

dihgddpfrakyll SuahidtebEahyit B2 tiydydpyridaryd i, pdicxanyly 1,3-doxanyl,

dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-1H-azepinyl, homopiperazinyl, 1,3-

dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and hexamethylene oxidyl.

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for example,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,

-6-
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30 di oxepanyl, 4, 7-dihydro-1, 3-di oxepi nyl, and
hexanet hyl ene oxidyl. In addition, heterocyclyl

WO pb08e32 ar omati ¢ heterocycl yl s or het er oar yl PCT/GB2004/004124

exanpl e, pyridinyl, pyrazinyl, pyrimdinyl,
pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl,

tetrazBlytla 204 Yﬂladlhiblﬂz () Q)Bl oxﬂX&bM y1| 2 4-rﬂtjidiz@zﬂ,| MZ 4—th1ad1az01y1
i sot hi azol i soxazol y triazoly

1.2 @@W@@Ms 5 pettincainio ba o tiaaieponls odoeh észadlazolyl

1’ %fdé}t{o%gg,gﬁgﬁ%%)ﬂyé %ﬁg({n%ag(lﬁg g;z gﬁg{:ﬁ’é heterocyclyls (including

botkﬂar&mdh@madjnaﬂofrmhc) for2xdmplel, axlolyy,lindolinyl, isoindolinyl,
3,4-thjadiazolyl, .and.1, 3, 4 oxadi azo

avinglgy teaﬁlm%qmﬂ@f LdRapuiiglingl, cifepy @gq%s?%%

bensHAGRARY %L\Wla%n(y% oy b bR bALARRET, 5.

non- arofmt i c) or “exanpl e, indolyl, i’nddlinyl,
dlhydscohenmﬂuany] 1sob’e1:q@|ﬁrr@1|1yln&§hromﬁle3tlr qumam}éusmoma}ﬂyl,

vl e L R R o o BoNd, Pifoivs purinyl
phﬂﬁ%zx@zi o ?l'i\‘lﬁ!yndlﬁyﬁ quﬁlbiamﬁfygkzﬁnza@tﬂhﬁymiﬂmohnyl Etendmyl

i sobénzof uranyl ; chromenyl, chromanyl, isochronanyl

phegantiaritony perpmémkaﬂlnnarﬁlgmhnylhplmmﬁnﬂnplnemth%m,z i nyl |
o RS PRt e oy, R B0 ). Btz

bengitdidkbiylWenz i eslyld iyt anthifylpberbadolyhy oatbolhlylbfl acridinyl,
perim dlrggq henant hrolinyl, phenazinyl,
pyr W&H@Yh wgQlizidigHenox azi nyI 1, 2- benzi soxazol yl ,

9& lpogkéﬁa%%?@lyls BeRAbM cﬂ%%)ﬂeterocyclyl

ben2| m azo ztriazolyl? thioxanthinyl

inclodesipabyelyylic he:tembyaﬂyln Wheream: thedingyfugion pgtm@bm twcdombre ringd
ILn addition.to the

inlfisahuE S RE topd Epeisn ta B hardrd PR G G aroms

contfiéH 1638 ﬁﬁ’és\/ ‘Bé&hip@eshﬂ'tsﬁélpﬁﬂd‘éeﬁ|h%te&°&§61913rinélﬁ@e Guifgelidinyl,
fusion between two or nore rin i ncl udes nore than

dlazjth@ytlgﬁ’dl thentyh amd7b@tahl%’i71|‘?b%2gﬁlfp%r e than two atons
{r@)g%t Dec é}py”rﬁalcsie@%lgngxla@% ﬁﬁ"}é)? ﬁfé?gﬁlgf‘elrg%ergdw?ls of the

qui nu

genh%l ?orﬂauiah@l{\{ kvhesoid -F isapeRiatedfedne a ﬂlﬁdrl’)caﬂrbélhﬁﬂdtcml EXidneplary
term "al kox used alone or_as a suffix or prefix
alkgxyrineludasgnethe e SIOXBFPTOPRXY. E‘QP@@%Y::E’I““F‘&W?H"%XY-’ e)SOhutOXY:

cyc@?cﬁg‘érrﬂeth&}l %&9%3%1{, 16k ydrocar bon radical .

ary Xy~1nclhu es net’hoxy, ethoxy, propoxy,
i s dfrectpaax Yarylouy Oused aiorhrujr(axy suffsm:rlmezﬁoy refers to radicals of the

py. t hox | ox and propargyl oxy. The
gc@%‘f&ﬁr&ﬁ% (g% 8@%@ %I(% las a suffix or prefix,
r ef BleStedn® "hedetoa@i iy isdd Bon IR fh06r ek, 18feto radicals

wherein -Ar is an aryl. 25 The term' heteroaryl oxy"
of ths gehegdl Soronuds —QsA, veFr¢inx A s pheteioRtylr efers to
S dg lgﬁ’% ;‘%Ifgllnteh Sr .?%rrrﬁ%r ’Z}J% agcgn]'él & .as 91 s@fﬁx’ orﬁﬁ'?&fxe 'ré’f%rs%
radﬁh@@@t}férgeﬁéraaﬁﬁmﬁﬁd SNRR’, wiekdix R arrﬂf}érﬁe independently selected

from hydrogen or a hydrocarbon radical.

"Acyl" used alone, as a prefix or suffix, means —C(=0)-R, wherein -R is an
optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include,
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and
dimethylcarbamoyl.



radicals of the general fornmula NRR, wherein R and R
are independently selected from hydrogen or a
whyasosasbon radical. 30 "Acyl" used al one, asP@EI/GBef0i4M04124

or suffix, neans -C(=0 -R, wherein -Ris an

optionally substituted hydrocarbyl, hydrogen, am no or

al FRXdgen Asdhided FRVASe, lcﬁlbhﬂé{&;romfrﬂranﬁxmrﬁé e, acetyl,

pro i onyl, benzoyl phenyl acetyl, carboethoxy, and
@WP@&?@; avasias aprafpy FOGEPURDYADS mr@gwéwﬂm&w

the é#g\hﬁg%gpm%wﬁgn{ 1,,395,;6@,@1 ¢il orine, bromine and

use as a prefix of a group,
rTEARS"'Oﬂ&t'Oﬂhemrreoﬂnyeinp@etnﬁa on the group is replaced
wi th_one or nore

5 t edipEfShiing groug b&mfgi fe@ WHB ag?%ﬁfﬁ)&%@”‘?@@%&ﬁ SRt ing
and #feGE drljhgs f&i@eﬁ%‘c&ﬁ?ﬂfeﬁ%ﬁv&h ng and t he se con d

ring s ast two atons therebetween. "Link,
" | i"Bledgl, "linked," bi Hitiking, "unjess efferwishepasifiad, mpany ¢avelntly

ans coyalently |[|inked or bonded When a first
hnkgf%ﬂ?})%%(ructure or atomis "directly connected" to a

seqpnd o frsd %rfb‘ﬂ@; stiichi tod bRnPIs "diredily dinté@aBtto @recaadom
of the firs structure or atomforns a

10 grouphstmicture omawm Vit tqastame p@as@f th &irs 2EMDe SirygiEre & agpyforms a
Str UCt U (0) ans a
onl BB E o b <SE BRI iRt utpens, o
al I"Stfaethbadbort'aneus hearbon atoht & carioane ahaetue er giongl e

bond., In other words, .there is no double or_tr
whepgnll (ks rMeD SRS s abEHORSH SRHE DoRS I S BoRords.

t therﬁtisgxm c(lj;lilnz%lég&ntﬁﬁ?el JQERRES R tfﬁﬁaca%dﬁrﬂt&n Qh8 'tﬁl@lzarbon atom

ation saturat ed carbon" neans a carbon
15 gena'abyradoptaaxs&p" atdrnicerbitabhghridization. gr oup  wher ei n at

| eq, one b n qnnect ed to tthl S. cartbogléat 002{1 lﬁ 1‘?
oF AT st chrbpe e & o oo SR ke ool
Whe‘iiéiH Bt RaQlonk ‘bbﬂ& BolRBEd EPMEE RS dtOmtihhst i dle Bot. dother
this carbon atom generally adopts a _sp or sp2

worels dhﬁre isot mastaonehc}cmbimnrzaaplﬁ dand pennepted fe thiseashan atgm and
vent | Qe
this ﬁg}?’ﬁﬁla n? ?e%\er?)l d@g@&ftv iCaP | {/%Olg%éc%gﬁ %y@ﬂgﬁﬁﬁ&?her eof ,
20 di astereoners, enantioners, or mxtures thereof: 25
In one aspect, an embodiment of the invention provides a compound of
Formula I, a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or

mixtures thereof:

25 I
wherein
R’ is selected from Ci.1palkyl, Ca.j0alkenyl, Cy.joalkynyl, R®R°N-Cy.salkyl,
R°0-C.6 alkyl, R*C(=0)N(-R%)-C, salkyl, R°RNS(=0).-C;.¢alkyl, R°CS(=0),N(-R%)-
Cy.¢alkyl, R®RINC(=0)N(-R")-C}.¢alkyl, R*R°NS(=0);N(R")-C1.salkyl, Cg.oaryl-
30 Cygalkyl, Ce.10aryl-C(=0)-C,.galkyl, Cs.jocycloalkyl-Cisalkyl, C4scycloalkenyl-

-8-
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| wherein Rl is selected fromC _I| oal kyl,

C2 | oal kenyl, C2_loal kynyl, R5R6N-Cl_6al kyI R5O-C _6
w@bkdogh30786C( =O) N(- R) - A _6al kyl , R5R6NS(=0) 2- al PGHGB104/004124

RSCS(=0) 2N(- R) - Cl1_6al kyl R5R6NC(=O) N(- R7) - Cl . 6al kyl ,

R5R6NS( =0 2N( R7) - C1. 6al kyl , C6. l1oaryl 30 Cl 6al kyl ,

C ettty O el tnpcico gy W)

| k VO 20
C by BRFRY Y g, BN B0 RIC AN R s<—0)2-

sﬁﬁﬁgdr carB\ %Or?gagé R%a\i{kﬁ&'%@m%& C@"f’@d Igé)maryl-
C(=FQBR8£EIS(0&3©1®JKYI %ﬁﬁﬂgﬂkﬂm C%@hewrﬁ&l\ﬁmsh%tem}clﬂ-

C6-
CE ﬂnéawrwa”@lo‘gz: %@é‘éﬂk@hwﬁ{% Grotizhbo N

Ce. Raﬁlfiyll g-égl{@i @{@q{ ?6&?}]&1118(1 é?) F}kZW@g ﬁﬁcﬁ]oasﬁ?ehgl -Cy.calkyl,
Cs-dntareasichil-Cozallsgl Gytheterwclwﬂ(?m%f@kylcﬁ @hv&rwbarbylammo,

Ce. %r)}é,%e% rgla(;%xi)r, 6a| fé@(yl 4- 8cy Clll?e%'y Lete%%c;g:?}llllgr

Cs. &H&teﬁb@k@ﬂ@#@{)ﬂseﬂnﬁmg&lﬁh Ii§‘d/dttonal C%substﬂ:uted b&on or more

C1_| dr ocar yI am no -l oaryl,
gropps § gelmy@wmtwame&w ethm%mlerd oty demy
andC:NW erocyclyl C(=0) - used in defining RL is

optionally substituted by one or nore 10 groups

sel Btiseseletted foheC pgslkyl, Cy.aatkenyi, O %a]égﬁylhamcy&édmgﬂya
6@; hg/é'?otis and_NR5R6; I's sel ect
OCX%???%&F% b fpscy aylk‘émalkyl &s-shefaraeyelgalkyl-Cyealkyl, Cy

scy@e_lllsc(é:’l@l C%Sg&ﬂjg%l 41%%08 {10% s Cs: :i’le@%clwloalkyl wherein

said G- palkyk Coopliieny) @yioamnﬁa(lksdycloﬁﬂql CB.,QW@HM@]X&H(YI

o3 RRpiagRe Peielrtmeluich i Coroelsaiegy,

t@ﬁ)akﬂﬁCL(féﬁWl or @shle@ﬁicé'?z’l@m{yl &%d%?}l@ﬂirﬁﬁ%i@ $0 Egnaélgl Kyl |

cl oal kyl -C1 - 8cycl oal kenyl -
su @u@ﬁéb'@paey@p@agrm& & fiorn halegels@ymiooaitﬂoenmhoxgs

ar 5 6het er ocycl oal kyl used in
eth%@?h%?ﬁg ﬁgd hgﬁr ]Xgi (‘%él y Ei’ubst ituted by one or nore
gr oumema%eﬂ am R7r amﬂnabmﬁﬂy saladted frBint—f}P C m
lk o% E et hi/?& hydr oxy, and é erel n
68 sell@yRndp diva Eﬁeﬁﬁ@m t @6Pth@1t ‘@tlh pnasheridivalent R,

R® &;1#6@11{@/5 Or@gnopghh?nyl C2- 6al kynyl, and a dival ent
Ké\%roup that toget’her with another divalent R5, R6

s seected fiopoid, lenoadifyl,aCf folenyRIACA. ;5alB Ayt al 6 6tytloalkyl,

Cs- 1@%’ sty ER e CroopsBplElics syl Eabdbrnontion

ﬁa 8cycl O@I kqényl Cl- 6al kyl , C3-6heterocycl oal kyl
Re-N N and R\ -
Y, OR® ; :

optionally subsitituted with one or more groups selected from Ci.salkyl, halogen,
amino and C;.¢alkoxy;

each of R® and R is independently selected from —H, Ci0alkyl, Cyjpalkenyl,
Ca-r0alkynyl, Cs.jocycloalkyl, Cs.rocycloalkyl-Cy.galkyl, Csgheterocyclyl, Ce.10aryl,
Cs.sheterocyleyl-Cyalkyl, Cs joaryl-Cgalkyl, and a divalent Ci.sgroup that together

with another divalent group selected from R® and R’ forms a portion of a ring,
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25 9 RR', 9 R8N~/ ORand RI-1 0 4, optionally
subsitituted with one or nore groups selected from

w@1e08mbdyl , hal ogen, am no and Cl-6al koxy; eapdiI/GB20R3/004124
and RO is independently selected from-H, Cl-10alkyl,
C2-1oal kenyl, C2-1oal kynyl, C3-1ocycl oal kyl,

wh@f%lﬂ é&i‘d/@} %ﬁﬂkgb’ bégﬁ'a ?11( ¥, maﬁ@n?ﬂ“ @& %E?&Uzﬂkyl Ci.ocycloalkyl-

loary erocyl cy 6al ky

l@ékylo@x e,hetemoyelarl I@dlpafﬁ]n @mhﬁtﬂ@rv(aﬂ@fhclef_ﬂkﬁ]g C@upr}ﬂ%(étsalkyl or

e R R T B i
halBgeh, %Qﬂﬁl@@ﬂﬁ%xy\hﬁh@iyﬂnﬁﬁiy@ eyl 1gatdsyl and -NR°RS; and
C2 I Qal kenéId C2-10al kynyl , - | og}z cl oal f( I

—ﬁlcﬁa)lalky’l CZ(BS’-1 @p@@%pyk Cs. 1ocycloa1ky1

C3'%¥é|lg§fr%ll—qk§-ﬁ% Fﬁaﬁ 8{3%1&%1% g‘lgﬁf luléﬁl 6égroup is

optionally substltuted by one or nore groups sel ect ed

fro hal oge nltro, nmet, oxy, et hox nmet hyl ,
et h Othﬁw%mé}m%%& ntiopyoY mqngp%@g f Beamouagln
Whell@lm -ioal kyl, C2-1 oal kenyl C2-1 oal kynyl ,
QCycIoaIkyI C3- Iocycloalkyl Cl- 6al kyl , and
04 Bc;scﬂeteateldéirwm C«:aallsﬂl, Kybalkeawl Chsalkgnyh gbemplr, ofkyl,he

Copg TG L A R e e Brgpvens a0

Cs Qary@ aCk yoﬁydloalﬁﬁeﬂyéhefélé@cﬁb{ land C4 5cycloa1kenyl Wherem sa1d C
Cl. 4al kyl d/c oa 1
3

G, Grelientle Go ks phan it Ak Crgetm oAyl C st

CSRLRBLRL My, CSHBDEESIARELI T, et .

shefRedalyit @ng C,. 6@2}oﬁﬂdehylmsbd ipdetimylg I 4 apKyrally substituted by one
C3-1 ocycl oal kyl - C1_4al ky
or @gre@9ms§gﬁeg@ﬁﬁon@§algg¢q( §;yano€;guri)ogl|e'§qoxy, ethoxy, methyl, ethyl,
ohah ereyc! yl - Cl-lTal kyl, C3_locycl oal kyl, C3 15
6heterocyc|y| and C4.60yc|oa|keny| used in defining R1

i s Bpisiseleatel fromuB s alkyls €glsabiyenyh €5.caycloatkyd @reoygealkyl-

sel ed fr hal 0g / , nitraq, t et hoxy,

Oy oty egarbyl O R gk - p B Brect od
6cyt~,ro@n&1@11 @?%HétélroarﬁzReﬁwe Ayd heﬁ?l‘ Wf"éupﬁh& ¥l salkyl, C

C3-6¢ oal kyl - Cl4al k -6cycl oal kenyl - EZ %<yl
salkeayl s@fcm;@l,cﬁd aeyslogkylaGuielkyl, @acycloalkenyl-C, 4a1ky1
Cs.¢heterocycloalkyl-Cy4alkyl, Cs.scycloalkenyl, Cs sheteroaryl, R R6N-, and phenyl
used in defining R? is optionally substituted by one or more groups selected from
halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and -NR°RS;
R3 is selected from —H, Ci.ealkyl, Cyalkenyl, Cs¢cycloalkyl, Cs.

RS

n
Rg _N \fr’ and RB\ o e %
eheterocycloalkyl, optionally subsitituted with one or

more groups selected from C;_galkyl and halogen;

each of R® and R’ is independently selected from —H, C,alkyl, Cy.¢alkenyl,
Cs.gcycloalkyl, Cs.scycloalkyl-C.salkyl, Cs.sheterocyclyl and Cs_gheterocyleyl-C.
salkyl, wherein said Cy_alkyl, Cy.¢alkenyl, Cs.¢cycloalkyl, C;¢cycloalkyl-Cy.galkyl,
Cs.gheterocyclyl, Cs_sheterocylcyl-Ci.galkyl, and a divalent Ci_ggroup that together

-10 -
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20 6cycl oal kenyl , C3_5heteroaryl, RS5R6N-, and phenyl,
wherein said Cl-6al kyl, C2- 6al kenyl, C3-6cycloal kyl,

wE&X0803wBnal kyl - C1- | al kyl , C4-6c¢cycl oal kenyl - ClpdEGBYM04/004124

C3_6het erocycl oal kyl - C114al kyl , C4-6cycl oal kenyl,
C3-5heteroaryl, RS5R6N-, and phenyl used in defining

witR2nbthendivilonarbyp sildesdd frath @4 2by ROTETRa PoHi6n OF QHﬁ
se| ectdeg from hal. o gen cyan nitro, nethoxy,

whegeinad Cogafofl, CraptheBylyCa Rfﬂash@s 6%6’1@?»@1{»31&@%13%

Ghete&&z}k%)rl&~~~ %&%ylc)g%et er éy relrfC% ﬁ?@{ CAI@O{%W%?% Cs.

scyslobkkiyt, Iclsldd:}@?tbal\kylmllw]k}’bQ GWI‘GC}@l}d}«@ﬁsh&@r@@’u@d‘dl 54KS1, or
each of R8 and R9 is

and hal ogen;
i R i OB BATBLY SUPSHRGTH O preces TBgeigggups selected from

I
hal g/délgglg:tmyfn%fﬁ%al ky? %Xﬂhy% ﬁtety gcyéﬁyyalnda%SRG and

Bhdt emd@ lagg/Independesly sghected ﬂothraﬂdrCls_;a]kgﬂ
Cl 6al kyl , C2_6al kenyl, C3-6cycl oal kyl ,
C3_6ceycl oaI kyl - C1- 6al kyI C3- 6heterocyc| yl,

C3- Alettdreendoditherebf ﬁﬁ'lff\)@ntloﬁl?%vﬁieg IcHR sﬁ‘ﬁds%h:%% ®,
t hat togetper -10 WD 2005/ 030732 PCT/ GB2004/ 004124

wi t Whergistf eis salmtaql &nm Grelkyl.dolsalkensd, PhemiliR.-salisl, RO

Co- a5 THBARGLAIGE Grac il CIPILE € BBlefoslcoBRyE L it
Cs- ﬁ&yl C@h@iyeroamlanﬂ Ca@@cl%lzl@iggllt Evgmm aNd c@éalﬁﬁLﬁ%{glllc;n 1,
Phe&leé tgf’@fyia¢w?¥@fﬂ§’§ﬁy¢ﬂ<y1€§4 myébé}k@aylcq?waﬂ(y)( Y
chefeRoSNBLR vReylLan @}?Q?ut 4 ocgel 'a}{@te @cmgpﬁé@d in

are opti onaII subs

- defingngR 1 i @ptlomﬂy duh$t¢g1ed by o;xannmom gmmps mm&om atlogety ,

th th R d R4, RS d R6
mefE onT b A R Er i RS . @ 30 kgl A
foR:hﬁrsel@Bf@@(ﬂoﬁ’ﬁ?Uf 63‘3{}’1 t@‘%aﬂ(@ﬂﬁn@ c ﬁﬂkgl %&&%QH@S

of Formula I, whérein Rl 15 selecte

Cralkybarheyein sgd @aﬁlﬂ@.‘h@ salkenayhy(s-scycladk ®yangd Cs. 5cycloa1kyl—
c A AT AT AT e

fror@halogery, ahehbsyy letho@NcnétHy1Set g, ﬁ?ﬁr&ﬁy\){hd —NiRéR@I n said
henyl - Cl . 4al kyl ,

k%llp, 6al kenyl g
m@:ualia/ll@rs etepocgelodkylal kenyI d - 4al kyl ,
6het erocyl coal kyl -d . 4al kyl, C6_I oaryl,
% Ioc ekyl and C4_6cycl oal kenyl used in 15
R |n| tionally substituted by one or nore
gr oups seI ect ed f PRIACRKY SihsHitutedatthapng, or aaaie Ly-salkyl;

et ydrein QI shEUFICHEBalk AESnIRRRR Teast one nitrogen ring atom and
the radical of Cs.gheterocycloalkyl is located on the at least one nitrogen ring atom,
and each of R® and R’ is independently selected from —H, C,.¢alkyl, morpholinyl- C;.
salkyl, pyrrolidinyl-C;_salkyl, and piperidinyl-C;.salkyl, wherein said C;.galkyl,
morpholinyl- Cysalkyl, pyrrolidinyl-C;.salkyl, and piperidinyl-C;.salkyl are optionally
substituted by one or more groups selected from halogen, methoxy, ethoxy, methyl,
ethyl, hydroxy and -NR°R®; and

R, R® and R® are independently selected from —H and C;.salkyl.

~-11 -
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R2 is selected from Cl -6al kyl, C2.6al kenyl,

C3_6cycl oal kyl and C3. 6cycl oal kyl - Cl-al kyl, wherein
w@ 200d/08U736al kyl , C2_6al kenyl, C3_6c¢cycl oal kyl aPdI/GB2004/004124

C3_6cycl oal kyl - Cl4al kyl used in defining R2 is

optionally substituted by one or nore groups sel ected

20 Armﬂhaaénqgﬁﬁnemth@qﬁverﬁbﬁ@mlda%ﬁmbun&t&%mula1
hydroxy and NRBR6; R3 is selected from C2.5al kyl,

‘Bhet er ocycl oal kyl, R8 R9j N and R~ opt| onal l'y

b
AR L et PR O RE EaR g, MISEf
cyaia)p‘rgpsdtmmyhcyﬂ:loﬁehﬁlet}@ﬁIc@é\lbpﬁftyl@&_yﬁw githopelclohdsyiméthyl,
ted on the at | east one nitrogen ring atom 25 and

tettg R OB RS frsyhonaeniiioh P erser v

FH%@J@h | kyl,
plpgil/icrhrﬁgﬂle|hl§|h ny 19&‘? Eéﬁjlidm gt}éﬂlperl di nyl - C1. 3al kyl ,
wh eRelSrsekeaied fom 6@11% h—butyipi-;mh‘ﬂhyl@butyl@isoﬁaitkly B-methoxy—Z-

e} e pioirst Etitaine By 4 s BGinoras oL b e adspeiicdr

fir lq e J@a?m e1-dasth 1@5&%{11 18kh Y BFapYY
e y@{ﬁogg ?and RS and Rb are md%pen%le (f] B

sel ected from-H arqﬂ Cl_3al kyl . WD 2005/ 030732

PCT/ GB2004/ 0041249/N§urther embodi nent of the

i nVRtsi OnalyDaidl®s cOnponeren 7f REQAARP arelselectoll Gogi 01 Bid
iﬁi sel ect ed from cycl ohexyl net ﬁyl cycl opent yl met hyl ,

Ci. 1obutyl nmet hyl , cycl openpyl net hyI cycl ohexyl et hyl ,
CYPR At oy ol SRS AT
ond mtmel‘ﬂ)cﬂlraifdenmrsy _thmiomplounds ¢fl tbemvdnmyi Mmaystist in, and be
B S T AT R,
pregedfrﬁivgﬁﬁfd/n 1%cluﬂé§)ﬁl§r| posﬁbfé%%ﬁm%rp rRR¥reomers, racemates or

trifluorometh 1-di fluoroet
ml}gmzs therqaoffdf @momp[ohgcﬂ of Hormmdg hyThepmpjmylly active forms of the

cor M Rt e BT M Ry it S M ropic

sepphiibR bNa BtemM3, BSkmilsRI ok 6%&@&1%&1{7@%1'%% ?rfé@enals or by
Cl_3alkyl. It will be unders when~ conpounds

asygEnetRe sEithesishasqdreiie Persedwns dessribedhibersafteror e chi ral
{
C € nft gx;elﬁ 'a}sg I%? ?]grgp g{éﬁ(h%at %E]{t!ilﬁ %ohmﬁgﬁp&s ognlégl%ar fr@?r?tton may

enanti onerrc or
exnitms mmetnoﬂssc&nafra(femxanrple(E whé Z i$b@ers of alkenes. The present

invention includes any geometrical isomer of a compound of Formula I. It will
further be understood that the present invention encompasses tautomers of the
compounds of the Formula I.

It will also be understood that certain compounds of the present invention may
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be -
understood that the present invention encompasses all such solvated 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
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15 present invention includes any possible
enantioners, diastereoners, racemates or mnm xtures

wao b@sesi732 of a conmpound of Fornula |I. The optiP@i/GB2004/004124

active fornms of the conpound of the invention may be
prepared, for exanple, by chiral chromatographic,

exaBgabRtdadtin®d siEficREEYBES: cdipand] fOLExAmile @ARRL AedkWith a
active starti n&}@materl als or by asymetric synthesis

suifghlecgide fortpramplep Héd oF acetigasidy ioinétord hehpsuiplogicallpacceptable
anidh.! e SRS n@qm)fe%m(@ ﬁie%o%ﬁaﬁlg' AR Blsobillfh,
presen I nve I on ma ex S S

potﬁssrurﬁ,mmﬁlhlamﬁoﬂmﬂalkahmnﬁh@@ﬂ (ﬁiche:l@ @S:alc’lihﬁ) s{h[t&n@'&fﬁatmg a
y geonetrical jsoner of a

i nvention includes an
TRH*’BQ (@ dhegrresent wypaiiqn having g suitably geidicaprotos. sHel@F &t ood

e R AL R RS IR s
metahbipdrexido dr tlkaside ésuchian theetipxideds nodthdxide)poresaritbly basic

i nvent.i 0 In solvated, for exanple
orept it usfod elthe b GBI it eeus FET follayediber
coﬂs}gntldiﬁgﬁ.h @ggnté@ﬁfu LEe present invention enconpasses
such sol vat ed forms of the conpounds of the

For laeng embogimentihe kgempewdeofdiormple lishoenmap he gonvertkd to a

il DEcARESHRS d BSeP? SEIATAR, b ST b

such meaexlyﬂrochlnmdﬂtﬂydfbbi&mﬂeﬁpmp}wtd] Qdethte] MghagdtaNdaesle,
rocedures well known in the art, for -12 WO
ta s1tErse raghanesylphomstuorgoteluenesiphoprte. by reacting a
suf Qi . 8
oot HaRnbY B3R fatRTROHBnds BF ARG Ay icifly as
phaamed;dud:icds,i id pattisulaf ﬁmnﬂdalamrsym ligands aeh lay agadsgtpattiag
1;/aso be 6:%{etorm acorr fondln
e Ve P ALPLR) At2On B a1 G TeqsBtoRs SVIgtR Bagfeu D
con@oudtls af ke Ilﬁ\’%ﬁtl@l@é)ﬂ'ﬁbl%&tﬁ)l?(éé Bedhi@Df teC@B CHedtos %H;l Ry
treating a 5 conpound present invention having
usefl guy thezeplyy espedialily fqyreliasiof varimts pam andiiobo sydhias chmingt pain,

| ent. of
nepRIRE Reimadchlt P B Kotar B GBSt 8 pBb . o
migriiae atifverdl ein@tc. Mhid et skitild hOwevdr Sl Beﬁﬁ’ce)fpr@@& la§ exhaustive.
or.ganjc am ne (such as choline or meg@um ne) in an

Additigeallys C‘PFEEWL%‘? of theinsoseat ipyention avesineid impthetidisease atates in

- whicRd E‘Eﬁlﬁ&% 49,/ e e%@&hp@gmtlkﬁgd CRIRRARGr O the

For ove nma onver
conivanduncétht irvehtion may dpuisdd te treal dancer, sltipdd ﬁ:lérhﬁﬁ eof ,
salt .. such as

artlclary ci,d addi t,i qn i
Park D€ isese AR FRETks b AT A LB S e @ise ABBHesY disorders,
gastroifBdsBhA didtPde@PhRl cdr@bV4Rhi8r diSdHER! €

met hanesul phonat e orp-tol uenesul phonate. W have now

f ourempeizds of tiedovqndiondes useful heinmurornodmativesy especially for
autcﬁﬁltnﬁﬁ/ﬂet(ﬂse?ig‘es such as arthritis, for skin grafts, organ transplants and similar

surgical needs, for collagen diseases, various allergies, for use as anti-tumour agents
and anti viral agents.

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

may involve the use of isotopically labelled versions of the compounds of the
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15 pharmaceuticals, in particular as nodul ators or
| i gands such as agoni sts, partial agonists, inverse

WwW@owaio373nr ant agoni sts of CBLl receptors. Mor ePCT/GB2004/004124

particularly, the conmpounds of the invention exhibit

activity as agonist of the CBl receptors and are
inveHS&E # dihghokhielceMiques 3RE Ghadihy applicatieds sith ed positranoamsission

pai n conditions such as chronic pain, neuropathic
tomggaphy @EIDe pai n, cancer pain, pain caused by

r heunat oi hriti.s QAL RE Vi : i etc.

ThiontegpoFihy ipviim /P uiH L ER nl A bR pEyaRaea,
depr@¥dia) ahkié8 andAdgistrelarndl disordar suubungosisfratrwiciresent
_invention are useful in other disease sﬁﬁges hP];“h'Ch
disoetiesy, paeicidiserdst, geeralizedamgichy dispider, spialphofia, and obsessive

[ j.C rLomr e oaf tal
compiBbeefior, Ly F R ifncd, PRomARTRRMARRIOR] yiogs menta
illned§dseé@sshslung Baddtia) saidus gdstee amestinkudisdrdes.ong.Sontipaeen,

mgl@égféﬁg’&%@zqsm Ei?sgfdgbs?%g gg %’mgalbieg]?g%% R me and Functional
Dysghg}ge{ﬁ %ﬁn%%%ﬁo%fﬁ?&%@&d%ér hgotbndiSeiERNtralreatieteiin injas,

ators, especially for —autoi nmune diseases,
strokeycardaspratection follewinganiosidial infarctian, spinghiyury 384 prignt s

and simlar . surgical .needs, for c i
adefipn Jodhugiie Sy lhSitor R0, o8 SplTORM Ghahatame.
and 361 disordéBlof aRayipathdflc AaP@IsRnOfor tXanplahgpiricosionr e
useful in disease states where degeneration or .
dy sEempaunds obthe dnisrtien #§vacibes fzﬂaggﬁ‘ﬁ@ agpridanyse gpring

i ol | i : : om. Thi : e
‘ genlgrgp ?Iiage?t%lgl %gﬂ} é/]gﬁlg(gg‘?ﬁ%%gt%gla Eg}b%oﬂﬁﬂxailéﬁé(ﬂf\ég dthRitHse

versions of the conpounds of
difftReat MOpABeS 4R IBER Asdd@d AtBR00A baedEXL dffvismeedsd to maintain
di agnostic techni ques and i nagi l.icati.ons .such as
the GRS G 81 (€6 BRICS o ABES PR TS RIS RERIBR) { he
Incfal'ag(? Qe AEndRE bt inhAEd hRsthE®@! ARHotied, adkidlytiogea,
epression, anxiety and stress-reflated di sorders such
nevasmysesiar biewkembnd ogividess 5 di sorders, panic di sorder,

er bl opitiiess S di sor ders, pand
ohosleiB ghrsprdtyA BENTnp BRGHRoRY Bl s sBffomas

acc fcﬁﬁ%@o%ﬁ@ FeiAak [ abdvefor M hoiiFadiBitodla médidanesns &6 the
cough, lung oedenmm, various gastro-intestinal

treatinsnr afeny of ghegondiginas disanssesdabove-unct i onal
gastrointestin I LEaRegt Bav@biect
Syné‘r eraaéaecﬁﬁ#lg{giu%%g &gﬁyaégg%ggg?ljﬁﬁgtrk%?{gon' S Iee
suffbiri@dEdn afyloDthb esnditidmsditused dbow, wheebyaneffeggivgiamount of
injury, 10 stroke, carflaiS rotection.fol

l.owi ng. ..
a copeEIdRcaPrding 19 thg Fosmu N, 18 ﬁ?lamstgﬁqa ?(\ém 3 ggtlent in need of

erion, including the treatnment of al cohol,
Suc%ﬁgégﬁ%lg} opi oi d and ot her dr ug abuse and for
P

di s@hustise inberttiva psyvigratareonpouné of Bormnwy & s phargraceutically
s G5EPR S BVEGRAE R B0 SRS Sl R = ©
Tn a further aspect, the present invention provides the use of a compound of
Formula I, or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of 2 medicament for use in therapy.
In the context of the present specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to the contrary. The term

"therapeutic" and "therapeutically" should be contrued accordingly. The term
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general anaesthesia and nonitored anaesthesia care.
Conbi nations of agents with 15 different properties

wae@sosi7en used to achi eve a bal ance of effectBCTieBomd/ 004124

to maintain the anaesthetic state (e.g. amesia,

anal gesi a, muscle rel axation and sedation). Included
"thép$ b ishif GENoRRKE 8Ntha bfestMNAl@fioa fak BRlonfRsses to

hypnotics, anxiolytics, neuronuscular blockers and
admoipistsir @8 effe¢tive amaunt of 2 ¢ranpawgde! die pressni inventionpte hisigetse

..use of a of. the.co nds, 20 according to.the .
citfe) F i g liseat 5 R Vel PE R S5 IE: o i
defiritior 416 erdcbephdteiprophylactit berapiee fapaeichiiomst @raeugsed

above. A further aspect of the invention is a nethod
cordgions ped eensinpaderapy for duenie disordetf f eri ng from any of

t he it j f .

oty Coappde RS of e EHEAR i e BT Y Bpl, ot For
thealaysy, of variadpain sdmlitschstincladipgf e mbdt limitetbedagite pah, ‘

such freatnent. T,hug, the invention provi d?s .a
chrepiFaitnBeBPPALF RENaDICk B3N, GARGCRARIBATICAICPI PaiBcept abl e

sal fn Q6 fﬁﬁhé’ﬁgf if DeLROblocRiRd Biel REMRL GufRh! e dohBbund

use In therapy. In a further aspect, the present
of thewerniignmpy be adiemidtéred irste dérna ot ooqnyenttbnof pharmacaitiaal

I [ har maceuti cal | y..accept abl alt or solvate.
comppsHiogy S THIE s S SR R, e Randously topically
mumﬂﬁqﬁwéﬁﬁﬁneﬂlﬂ%mbﬁ,_Qﬁtré,b;%ﬁoﬁs[y, epighapy; | n the
. context of the present specification, the term
intratheeql yp intragerebrovendticidady angby ptigatign io thedpiaés t her e

are | f G: 4 0di eati. : Nistrati

o PR toich Aof e 0, B i BE ARisydih B B o
intacamus bn@trymuddudart er m - 14 WO 2005/ 030732

PCT/ (3B2004/ 004124 "t herapy" w thi.n the context. of the
pr e$BhosaER wHL fepend epfh?erpuaﬂ,f@ﬁ‘ﬁ%%%%mot%e SeMerity of ti%?
dis@d%e,ei;gg il WeEhROPHR baint 3nd QEEP %ﬂ)l’?ﬁoﬁlﬁﬁg Rb&x3@Ed by the
Invermtion, to mtigate either a pre-existing di sease
attegdangephysiciabewhen dedteromniog ther individmlregimen andridsagedavel at the
This definition also enconpasses prophylactic
moﬁ?é’??ﬂ?i“@é f{‘}B?p?}Flg@léW?arﬁ(‘?ﬁt'of_ recurring 5 conditions and
CONfbip+eshrinBPhaniackMical BERPdSiSHs IS HeTompbEndsUTRRY NS
~of the present invention are useful in ther agy, o
investiee ingit) pharmaceutinglyt aveepiphle srrrigny ¢apbs ephérsoid aud lineids
i nel udi . i mqt.ed ; - paln C '
ol et b it RlaspoRabf s A SR inusel GO,
cachescaidahppaitoried. N use for therapy in a warm bl ooded
ani nal _auch. as human, the conmpound ' 10 of the )
i nverflie RATHY CHED AN O inaqre suRptag ey, Kdighgnay fo act as diluents,
11 ' | Ltk GY ute
o e S RS Soep TR 22y Mk, BEpl
disintqgratmigl agents; it can also be an encapsulating material.

In powders, the carrier is a finely divided solid, which is in a mixture with the
finely divided compound of the invention, or the active component. In tablets, the
active component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixture

of fatty acid glycerides and cocoa butter is first melted and the active ingredient is
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intranasally, intraperitoneally, intrathoracially,
i ntravenously, epidurally, intrathecally,
WO paosasEsebr oventricul arly and by injection i nP@I/GB2004/004124
joints. In one enbodi nent of the invention, the route
of adm nistration may be oral, 15 intravenous or

dish&tbsBibieaiibA For chiaghpit) §ﬁ'19§1gV\ﬁI1hE nﬂﬁﬂ%ﬁ REmBBerlddBs FRkthR 1ﬁfthen

adm ni stration, the severit the disSease, age and

powted e corvenicat Hized wavlds Ael @ﬁm»d t geoland soldifgl | y

con

cot SPEIE CorRtie LB ma BRSO BBl Mo B ke, el dpetae
sugdall@ectim Stex@ippsianh| aigciok, Iﬁetﬁﬁrdellﬁléb@ sofiaii &RboxyAfdtiydr
cel gr eparj ng phar maceut i cal conposn tions fromthe

o"’a]r‘i’d%m@ Ingvax, cpeppadtieoand thedike. phar maceutical |y

acc ?gé o5#iBh s sﬁ?@mﬂﬁd?& { *lﬁ&uﬁé)hfe%ﬁ]f}&i 41&?5‘? tﬁe active
Sol i orn1p eparat 1 ons I nclude powders, L abl et S,

compaeat with Ien:ceqpswlauhgmatemamm asiier ptasddi@p s, capffle in which the
suppositories lid carrier can be gne or nore

actBERMRAEEE (VI PE IR o4 PRI FaaroNaRAi & 4 cggr which i

thus Ilﬁxgsél%@aﬁmts slﬁqﬁhﬂ% clclé}?e?s"a?e ic#Rfelicant s, suspendi ng
agents, binders, or t disintegrating agents; it

canTablsts, povders, @ada:@ﬂs ahécapn@emmndm wied as soljsodudagesformbe
SUifﬁ%if{filffem:',\fafln %{divided solid, which is in a
& inely divided conpound of the
| NV BRfui PRrmPonigdRitidgé inéRide OMRANE) buspbibid@bhRt Smulkid8s. For
active conponent is mxed wth the carrier having the

exaeRl sy waich @F Wgtes pepalene éb'cplrﬁogmoga iof thiglastive compounds
mag b8 @1‘21{1%1 ﬁg%arrﬁquxs %ﬁﬂﬁﬁ‘g Fot gallgg’%el}e{f %dﬁ‘lli}ﬁ&?atf%ﬂd Lsi(g fid

repari nposi ti

compwmﬁrmis tchim glswbx fsmahateck inBsoltitdoh i Eque@ﬁs pellytthyRat dlycol
g%/cerl des and cocoa butter is first nelted and the
solifi¢n-ve i ngredient is WO 2005/ 030732 PCT/ GB2004/ 004124

di spansRA sbRELEE forYal afifini&E0R |cEn bec‘%fe 51‘ggg)? rﬁltT%Slvmg the

nol t en honbgeneous m xture I n then
acttvereomponreit iisivated and addisg mtdblalcbmmds ,tfavoring agends, stabilizers,

L di f l{ltalegarrlers ar e si um car bgnat e
and iskElint e i Gesied { AEEuF sEpgult 15Tyl b it et by
dlsgagﬁlg it ﬁﬁél}"l Rided dcBYR6ARBdheni B r 1684 thdt WisiSa veslisum
car oxigmet hyl 5 cellulose, a |lownelting wax, cocoa

mafagial guch ag paturd) synthitéc gmmﬁerqsgxs;mn@thwb@émsg;sqdml o)
t
carb&r}gﬁggﬂ c‘éﬁu]toﬁ aﬁg gg%ﬂﬁla ?1{%%%% éff%:’f(gﬁ aso ghe gna%r\ﬂgceutlcal

fornmhmlodlaﬁg a capsul e in which the active conponent
(with or énOd:eher carriers)_is surrounded by a

car DeRFIdiig ‘?}h Hiad ‘inf*Pl%E?é‘GEa the phamigceYiGRt composition
L RS 09814 954468 5B gy
frofob. b to F%wanf the tompaurs] ofabmnmcrsttomaalﬂ percentages by weight
being based on total composition.

A therapeutically effective amount for the practice of the present invention
may be determined, by the use of known criteria including the age, weight and
response of the individual patient, and interpreted within the context of the disease
which is being treated or which is being prevented, by one of ordinary skills in the art.

Within the scope of the invention is the use of any compound of Formula I as

defined above for the manufacture of a medicament.
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Li quid form conpositions include sol utions,
suspensi ons, and enul sions. For exanple, sterile
wWoR081030082 wat er propyl ene gl ycol sol utions of PE¢EGB2004/004124
active conpounds nay be |liquid preparations suitable
for parenteral admi nistration. Liquid 15 conpositions
can AdeRithia theodcobd af @ invensed WithOlsd df A8YYERPSund of Formula
pol yet hyl ene gl ycol sol ution. Aqueous Solutions for
I fgrthe mamwipeties ot atmesicasant fuy the Gerapy@dfipgindi ssol vi ng t he
act i\va: I £ addi ng, sui t abl
col o BFERERY REDlel s MEEE o2 BERNRG Bt g Formula 1 for
thetthamifsonire ¢f agesdicaneat fbe Herthetap Pafiegiths pumronsitionsintialing,
oral. yse can be nmade by 2Q dispersing the finely )
but ol liguted de:t pepée RAMSHIENE P3iR, BRHTePAthie PRinpRack RRINhCagcer pain,
and VREQMSaidrRE €ri al such as natural synthetic guns,
resins,” methyl cellul ose, sodium carboxynet hyl
cel Aufudther, aspend ob theanvesitiop éredinathod femnthsralsy ofun sibgect effering

har utical fornul ation t.. Dependi ng on the node
froffy sl ey Sartions FSCyEd PRYPrBESRRY EhPUEBATORIGE 2 25
bbundRic8d Al | Pt i ¥ Mv%" i
o0 by wei é:ht) ,@E{))}rﬂg pr ef g‘re[aﬁbgépl%l%ﬁwl%%t%ggt 0 %‘%v{ g’?&% ﬁ%
suchdghgrepnd of the invention, all percentages by weight

oA, e BRI AT s
cotnpyeidtdf@ormiaY, &e gletaidunedly doyeititle vaethefeok 9¥3ociation

.criteria including the age, weight and 30 response of
withigepharmaceiically ageaptable cartefd i nterpreted within the

con Pﬁxifi:clslﬁgg,lt tﬁtgre gér @‘é@ﬁﬁd 3%%%0%@1%? E(grggg)git?(ﬁlt c%grlp i inga

2]

whi ¢ ented, by o rdinary SKi in
corpeunardf Fordivla fij or o gharmamptcaly dcbeptabiv 41t thereof, 3n hdsecibkich

.0of any conpound of Fornul.a s defined above for the
with TR HERGRLCALY 25 oniab Rt or P AHGoDOBIr GG tor Therapy
of pd/ GB2004/ 004124 Al so within the scope of the

invention is the use of any conpound of Formula | for
t heFrukerf theteus provided ampbdincarmetical tompodigort cranaisyn gl

coffif g bR Bshe BRI b S e 8L GRS
witheihaanRehtidady atptdoles2ad 16 iV aly Stihie BAAGRLGRMchdseds

including, 5 but not limted to: acute pain, chronic
abqygi n, neuropat hi ¢ pain, back pain, cancer pain, and

et ey RBE of e MlorEh BNk dBr R RO e

presdme imentod.i ons di scussed above, whereby an effective
und according to the Formula |

amount of a .. .conp .
abotkong cobpgifeteds Pasthadpt thempentinn is g methed fgF preparing a

compound of Formula I,

comprising the step of reacting a compound of Formula II,
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10 such therapy. Additionally, there is provided a
phar maceuti cal conposition conprising a conpound of

wo-200508E132 , or a pharmaceutical ly acceptabl e sBET/GB2004/004124

thereof, in association wth a pharmaceutically
acceptable carrier. Particularly, there is provided a
phar maceutical conpositgén conprising a 15 conpound of
Formula I, or a pharm@ceutically acceptable salt
thereof, in associgtigaN-with aNiar mceutical |y
acceptabl e carrier fofl the , jore particularly for
t herapy of pain. Fur Pher, &N i s provided a

phar maceuti cal conposition conprkﬁing a conpound of
Forrmula I, or a pharmaceutically acceptable salt
thereof, in association 39 with a pharnmaceutically
acceptable carrier use in"any of the condit.iogns,

withdi @ﬁnmmd of RBGOK, inhepisencgsifadase suehns anplishumnis. 3 a
. d_of.. i h .
oSS St B S A AR R Py iR

acidisaviend A6OH, s a nethod for preparing a .25 conpound of

Formula I, | conprising the step of reacting a
wheggddpound of Formula |1, WD 2005/030732 NH2 HN N R

PCE(Eﬁ%RQé@Q&%%ﬁ@&h{Faﬁ%tﬁ{a conpound of RZCOX, in the

présence o ., “such as an al kyl ami ne, %ﬁd
optR'dnadlbgtedfromiPLibailyl; Eagaiienyl stchalkgnyidr B NeOGalkyl,

e A D SRR e NP G PRSP
CLABERENLLP O ol KT cE T
.G, £ MEYIRB-O0C Gl o RS RN Ly i, Grxgpalkenyl-
C1-sgaycé%ig?le?tel\lrgbyll?c}l}?l-cl-salkyl, Cs.gheterocyclyl-C(=0)-C.¢alkyl,
C1.10hydrocarbylamino, R*R®N-, R*0-, R’C(=0)N(-R%)-, R*R°NS(=0).-,
R3CS(=0)N(R®)-, R*R*NC(=0)N(-R")-, R°RNS(=0):N(R")-, Cs.30aryl, Cs-10aryl-
C(=0)-, Cs.1ecycloalkyl, Cs.scycloalkenyl, Cs.¢heterocyclyl and Cs.gheterocyclyl-
C(=0)-; wherein said Cj.joalkyl, C;.ioalkenyl, Cy.j0alkynyl, Cs.10aryl-Cialkyl,
Cs.10aryl-C(=0)-C;.¢alkyl, Cg-locycloalkyl-Cl_ﬁalkyL Csscycloalkenyl-Ci.¢alkyl,
Cs.¢heterocyelyl-Cy.galkyl, Cs.gheterocyclyl-C(=0)-C.salkyl, Cy.johydrocarbylamino,
Cs.10aryl, Ce.10aryl-C(=0)-, Cs.iocycloalkyl, Cy.scycloalkenyl, Cs.¢heterocyclyl or

Cs.gheterocyclyl-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® R6;

R? is selected from Cj.joalkyl, Ca.joalkenyl, Ca.jpalkynyl, Cs.iocycloalkyl, Cs.
cycloalkyl-C galkyl, Cs.gcycloalkenyl-Cy.galkyl, Cs.sheterocycloalkyl-C.alkyl, Ca.
scycloalkenyl, R’R®N-, C3_sheteroaryl, Cs.joaryl and Cs.gheterocycloalkyl, wherein
said Cijalkyl, Ca10alkenyl, Co.j0alkynyl, Cs.gcycloalkyl, Cs.gcycloalkyl-Ci.galkyl,
Csgeycloalkenyl-Cy_galkyl, Csgheterocycloalkyl-C;.galkyl, Csgcycloalkenyl, Cs.
sheteroaryl, Cg.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 —~NR°R®;
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10 Cl-6al kyl, RSR6NC(=0) N( - R7) - Cl1- 6al kyl ,
RSR6NS(=0) 2N( R7) - C1- 6al kyl, CB-10aryl Cl-6al kyl ,

w@geos030791 - C( =0) - Cl1- 6al kyl , C3-1 ocycl oal kyl - CIPGHIGB04/004124

C4- gcycl oal kenyl - C1- 6al kyl,

C3-6het erocycl yl - C1- 6al kyl ,

C3- GhetRTec ke hid R ChE Aachlnhial Xél ted fr —HC Ikyl, C

Cl- 1Ohy1drocar%4amrﬁo egé-n 5 ece Om lN?a &6 > s
salkRBRE NSk, and REGB{enD ¥ -2 gsgro@ th,at R@a@m@ﬁmﬁwtha) dlyalent R,

R7 C6- loaryl, C6-10aryl 15 C(=0 -
R® @%Eﬁggﬁ{py&a&%cycl oal kenyl , C3-6heterocycl yl

andR G3s6leeie ma]\/qliyd:l 1 3%10):2 wabkﬁﬁ‘ﬁecpmﬂﬁyﬁlylc@g 10%1&%1
C2-1 oal kenyl - aryl ﬂ/{
Cs. eyl apdiesHCiGatap) C@hcyshwﬁvnyl-@ssaﬂ%ﬁztsbdﬁwm@a Bal kyl |
- 8cycl oaI kenyl - C1_6al kyl ,
- 6het eR3¢ gEyI a - 6algkyl
&¢B< het er oc é?dyl apnd: C»'Eb/éhlkyl
ohydr oc byl am no, C6- 1Q@|t1¢ﬂallmbk1tiartyd with o0 er more
C3 I oc cl oaI k C4 80yc| oal kenyl % 6het erocycl yl or
groyps seh At Leny am{pOAy |Q1 PXhing Rl is
opt \ 4 $
Ptézen %kgg gﬁaﬁkciysalggép@gﬁletﬁaggge@c@ ggﬁf eﬂtg{ QURS, é‘t%‘hﬁﬁ&ﬁﬁ

Ca. ﬁalkymyl Gy dreystyalkyl a0 odyRERESy 1Y salkyls €s dtﬂt@dC}fdyinCG waryl

Cs. 1t 10&&&% &15%}'11861' kepgéﬁq}]%la?@ E%inl%%fa@k@giroup that together

‘ w1t§ﬁm§ﬁé&cd19ﬁkﬂft%%ﬂ s@ﬂecﬁﬁ'ﬂ‘dﬁ R® and R9 forms a portion of a ring,

C3- 6het eroc oal k - 6al kyl , - 25 8cycl oal kenyl ,
whezsmarid Copa Qerogépwl CmalkmgylyQ aexgloalkyl, Cs.jocycloa 1-

c: GRS SIS Yy e S R g oo

divaRntCygtanl ik MF&(E&H@ &iﬁsﬂfuted AoricoraharelgkqimgIseletted &lokry I,

C3- 6het erocycl oal kyl - O - 6al kyl , C4-8cycl oal kenyl
haleges; eyaggr Jitro, g %saﬁmoxwfmg%yb Ryh MMWO%%W{ e%Pq n

defRniS%gle%dl f : O lﬁ IH IFMQC% %Qﬁ{te %1“&? 1oaﬁ%¥'n§?ln@3 ?ohydms[lﬁyl

gr oups selecte cyand

Cs.3CycdddilopdyC.satktyh whd CeidyyloalkeyplrGxgplkyhnd NRS5R6; - 18 V‘D
2005/ 030732 PCT/ GB2004/004124 wherein R5, R6 and R7
are independently selected from-H, Cl_6alkyl,

6al f‘ﬁ'ﬁbfﬁlaﬂ%@ﬁﬂeﬁ%ﬂbk thedRverRiof iy @hﬁﬂfod%p@%%ﬁﬁg a Q:Bﬁf)ound

toget her with another divalent R5 forms a
Fomuiaoh whereanring; R3 is selected from-H, Cl1_|oal kyl,

oal \ C3_l ocycl oal kyl, 5
#d%?%?cg§4§0%§€ rdéHm _8cycl oal kenyl - C1_6al kyl ,
@ﬁhﬁtsere@%ﬂcﬂdﬁaCkMJlkyl SCy. éRll@Byll, pﬁsnyl-czMangl mqoo?ciaalkyl-
optionally subsitituted with _one_or nore
@%&wmﬂp%@i -Caatliyh Co- marYég%whef&Fﬁbe@mﬁmalkyl

Cg-logycq@ehﬁﬁﬁ(nd Cayscycloalkenyl, wherein said C;_galkyl, Cy.¢alkenyl, phenyl-
Ci.4alkyl, Cs.jocycloalkyl-C;_salkyl, C46cycloalkenyl-Cj.4alkyl, Co.10aryl,
C;.gheterocyclyl-Cyalkyl, Ca.igcycloalkyl, and Cy.ecycloalkenyl used in defining R
is optionally substituted by one or more groups selected from halogen, methoxy,
ethoxy, methyl, ethyl, hydroxy, and -NR’R®;

R? is selected from C.galkyl, Cz¢alkenyl, Cs.¢cycloalkyl and Cs.scycloalkyl-
Ci1.4alkyl, wherein said C;_alkyl, C;¢alkenyl, Cs.¢cycloalkyl and Cs.scycloalkyl-
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each of R8 and RO is independently selected fromH,
Cl _10al kyl, C2_1l1oal kenyl, C2_Ioal kynyl,

w@o0s080781 oal kyl , C3_I| ocycl oal kyl - C1_6al kyl, PCT/GB2004/004124

C3_6heterocyclyl, C6_10aryl, 10
C3_6heterocyl cyl -Cl_6al kyl, C6_10aryl -Cl_6al kyl, and a

C, il huesd m%ﬁﬁﬁfg(ll}plstogﬂbnatlg%bE’tﬁﬁteWbS/ Rnd BPHB?J gﬂépysgéefé&%ed

group selected from R8 an forms a portion o
fropy h?éogenvm@h@m ethoxy, ©ethyb gtheds|hydoxy land HNRARS;,

0 C3. 1.0 oaIkI
T i S L
Cﬁs 6heter ocyl cyl - C1_6al kyl, C6_l oaryl -Cl_6al kyl, or
C&gﬁgg@gp i's optionally substituted by one or
I

ALY, :
et ﬁoi;"“f;fhixy KT T A R
5 andwh&#Bin saids@). &lete%tyﬁlolﬁlkly}'bor@nﬁ&dbéﬁ/bme Iﬁ&ag&ﬁhﬂ@mﬁh and
CyCl Oa

the(%dipagﬁgy 6};@;9&%@_@ psklypat!c(%ﬁ@ the at least one nitro gen ring atom,
B I h
ancféw?%m A =R ¥had ? ; né%éhlgg%g?oh{:%aéll %lky LA gﬁ%@m‘;’( o

of the invention pr epar
saligg, pyfrroFidmlyijCagdlkylyMIﬁpencijdsC sellgt bebtirdit e Ccallyl, F

m"Hﬂ’&H%? S 5 gnf{)éi‘ Cl?fplpgdlaﬂrcé&qgﬁclylf Srre]: olptlonally
10 eV o |
Sub@éim6 hg’tgrler glgg g{g‘% gﬁﬁpﬂflﬁ%d ﬁ&ﬁh&ﬁ%&% g eth ethox%, dnethyl

ethmﬁﬂk%mmﬂ@ﬁﬁ angherei n said Cl_6al kyI cz 6al kenyl ,
Y o5 'y 10 yl,- C1 _dal kyl ,
(f RCIZ%% Ekaféai h%fhﬂgcff fe\é%g% Jg/!lan(]iﬁl 3a1.{é¥1.
CB 6heterocyc|y| C1 4a|ky| C3 1ocyc|oalky| and

C4_6cycl oal kenyl used in deflnlng 'S optlonally
subSPTPHgE o {ic present Infention g aleo kepreparediadoonding to the
net hyl , ethyl, hydroxy, and
1 Syn%he%ﬂes%%%@%gl‘égaé%gﬁom Cl_6al kyl, C2.6al | cenyl,
C3_6cycl oal kyl and C3_6cycl oal kyl - 30 C1. 4al kyl ,
wherein said Cl_6al kyl, Cﬁ% 6al kenyl, C3 6cycl oaI kyl
and C3_6cycl oal kyl WO 20087834732 when R=Ove: 1)
reduci ng agent, e.g. LIAIH4 solvent, e.g. THE
HNCL 4a,l,d<y| used in defi NiAg R2 opt '1 al |
|tut ed°8Y one, or npp '\5 s_sedLgche,dweP m@gmz
hat0gen, baetelhm et hoxy, , bagd dy/ Et,N hydr &y NH
NR5R6: R3°Yee ettt ed from - H, czsowt ey FioH R
C3-6heterocycl oal kyl, R8 i RO, N Fnd" optionally
subsitituted with one or nowg,Rneal kyl ;
1) reduction, e.g. H,, Pd H 1) reducing agent, e.g. LiAlH, R*

solvent, e.g. EtOAc R ! 9

\[]/N N\>_R2 solvent, e.g. THF i s' N N
2
2) RECOY ) [ IN 2) R%-S0,Cl ) \E:[,\?—R

when Y=Cl R! base, e.g. DMAP

L
base, e.g. DMAP solvent, e.g. CH,Cl, R
solvent, e.g. CH,Cl,
when Y=0H when R=Me:
base, e.g. DIPEA 1) acid, eg. HCGl

solvent, e.g. DMF

coupling reagent, e.g. HATU solvent, e.g. 1,2-dichloroethane

3) solvent, e.g. AcOH 2) R*50,Cl
acid, e.g. AcOH base, e.g. DMAP
microwave oven heating, 100-190°C solvent, e.g. CH,Cl,

R, R%, R®and R* are as defined in the specifications.
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5 wherein said C3-6heterocycl oal kyl contains at | east
one nitrogen ring atomand the radical of
w@08kan782 ocycl oal kyl is located on the at | eaBCT/GB2004/004124
nitrogen ring atom and each of R8 and R9 is
i ndependently selected from-H, Cl-6alkyl,
nmor phol i nyl - C1- 3al kyl, pyrrolidinyl-Cl-3al kyl, and
.piperidinyl Cl- 3al kyl, wherein said Cl-6al kyl,
Bi tion] - 3a|ky| pyrrolidinyl - Cl-3al kyl, and

hdﬁﬁﬁﬁih‘ﬁﬁ'ﬂec%ﬁﬁﬂ‘(ﬁh are optionally 10 substi t ut ed by

ected from hal ogen, nethoxy,

et hbbnmanmlhybeptoﬁtdim [RecéptolrRislo ga (hiCB YR Raimad @B, Récepty
are i ndependently selected from-H and
ffO@ B@§lg€19 hCEnperplranesfarg thawpt els¥iniC., ipassed Bi tmesffhspugh 385-

s P AE SN 42, A DR S35
mNd ﬁ)’;‘].“ A6 @M Mg, andlovenp/mIeBEA fhittid $Re 1519C.4) @ﬁ@ allquots

e. D PEA solvent, e.g. CH2CI 2 1) reduction,
cor#@lmrxsd € aRTQRIFALe agoynt @ﬂamemzye mt&w’ce dvip 8f- wseﬂcnlat% aBlee

ICS% 08 the@%%?lo\l}rzﬁ dlfecgé 1nv%%t%i;_n %H%o b ap nd ﬁgﬁn Atk & eg_lpﬁ%ﬁq}on‘f 'I_g:PUmt
dog)resminseairyessdane mddﬂ-élf’ﬁd,%@ at20000 @stooo dpm per well (0.17-
0.21 nM) in a final volume of 300 pl. The total and non-specific binding are
détermined in the absence and presence of 0.2 pM of HU210 respectively. The plates
are vortexed and incubated for 60 minutes at room temperature, filtered through
Unifilters GF/B (presoaked in 0.1% polyethyleneimine) with the Tomtec or Packard
harvester using 3 mL of wash buffer (50 mM Tris, 5 mM MgCl,, 0.5 mg BSA pH
7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in a

TopCount (Packard) after adding 65 pl/well of MS-20 scintillation liquid.

hCB; and hCB, GTPyS binding
Human CB; receptor from Receptor Biology (hCB;) or human CB; receptor

membranes (BioSignal) are thawed at 37 °C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPyS binding buffer (50 mM Hepes, 20 mM
NaOH, 100 mM NaCl, 1 mM EDTA, 5 mM MgCl,, pH 7.4, 0.1% BSA). The ECs
and Ep.x of the compounds of the invention are evaluated from 10-point dose-
response curves done in 300l with the appropriate amount of membrane protein and
100000-130000 dpm of GTPg*’S per well (0.11 =0.14 nM). The basal and maximal
stimulated binding is determined in absence and presence of 1 uM (hCB,) or 10 pM
(hCB,) Win 55,212-2 respectively. The membranes are pre-incubated for 5 minutes
with 56.25 pM (hCB2) or 112.5 pM (hCB;) GDP prior to distribution in plates (15
UM (hCB,) or 30 pM (hCB;) GDP final). The plates are vortexed and incubated for
60 minutes at room temperature, filtered on Unifilters GF/B (presoaked in water) with
the Tomtec or Packard harvester using 3 ml of wash buffer (50 mM Tris, 5 mM
MgCl,, 50 mM NaCl, pH 7.0). The filters are dried for 1 hour at 55 °C. The
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m crowave oven heating, 100-190C R2 2) R3-SQ2CI base,

e.g. DMAP solvent, e.g. CH2Cl 2 PCT/ GB2004/004124 H i
wOok®FBB0722 when R=Me: 1) acid, e.g. HC sol vent PCEGH2004/004124

1, 2-di chl oroet hane 2) R3-S2CI base, e.g. DVAP

solvent, e.g. CH2CI2 R1l, R2, R3 and R4 are azﬁdg&éged
radidnctiki &@ﬁ?i' bsuiatddan 8 TodCBuMthiPadldard)R A, of

PCT/ (%%00,4 6%2611%2 Bi ol Qbi@gal I-dllgval 'ua)ti on %%%5 aﬁd hCB2
M§-4@ spnillationdiguisly Antpgonisteersetepdios aferdone Rethe paroe way

' taor ;5 from Bi,0Si gnal
o EREUEP af btk QbR CHEE OGRE i pre @R DO AN
corideniatipin & adgogist ge(bh b Bitagordstieeelt&porbccuiveds ddhetif the
cannahi noi d bi nding buffer (50 MM Tris, 2.5 nM EDTA,

Pregerf o g ePstant feesnBatiy fiaemdal. f at ty acid free, pH 7.4)
d ' Qi ] . annr L ate. .
R e R U R e R S
comgpouridenf domipuentive towartihe panticelat feeaptat ishdeRirmiared ubioBzhear e

fol val uat ed from 10-poi nt 10 dose-response curves done
Ogﬁ“{“ﬂg%ﬂﬁ 5, 940 at 20000 to 25000 dpm per wel | (0.17-

0. 2KieNlCsj/n+padjo@, vol ume of 300 |. The total and
non-speqisdf(lqcﬁbi]ndiejng are determned in the absence

and Yieseja fee inthe goncentration-afthecomppantifited nveriioe at which
509 cﬁép%\‘cement has been observed;

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

moment; and

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

Using the above-mentioned assays, the Ki towards human CB; receptors for
most compounds of the invention is measured to be in the range of 5 - 25 nM. The Ki
towards human CB; receptors for most compounds of the invention is measured to be
in the range of about 0.7 —3.5 nM. The ECs, towards human CB; receptors for most

compounds of the invention is measured to be in the range of about 24-84 nM. The

. Emax towards human CB, receptors for most compounds of the invention is measured

to be in the range of about 105-116%.

EXAMPLES

The invention will further be described in more detail by the following
Examples which describe methods whereby compounds of the present invention may
be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.
Example 1

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

trimethylsulfamide
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are vortexed and incubated for 60 m nutes at room
tenperature, filtered through Unifilters G-/ B
w@ prossaEaBed in 0.1 % pol yet hyl enei mine) w th tPer/GBnioan04124
or Packard 15 harvester using 3 nL of wash buffer (50
mM Tris, 5 MM MCl2, 0.5 ng BSA pH 7.0). The filters
are drled for 1 hour ax |55 C. The radioactivity (cpm
is counted in a ToORCEURL acINard) after addi ng 65
| /well of Ms-20 scihtij !l al |i\ d. hCBI and hCB,
GIPyS bi nding 20 Human CB , )N\ from Recept or
Bi ol ogy (hCBi) or human CB2 recgptor nenbranes
(Bi 0Sighal) are thawed at 37 passed 3 tines through
a 25-gauge Dblunt-end needl® d diluted in the GIPyS
bi ndi ng buffer (50 nmM Hepes, mM NaCH, 100 nM Nad ,
Step AMVERTy2-ButyMi efelohex@ithdth$l)-10-bedtiRiizol- 5158 -NFOV'-
and Er of the conpounds of the invention are
tr‘@@ﬁ}yﬁx%ﬂf@&“flﬁom 10- poi nt dose 25 response curves done
in 3P01 with the appropriate anount of nenbrane .
prqiei n_and, 100000- 130000 dpm of STFg35S per wel |

(0.1 / The basal and maxi pdry—N ed
bi nd| deteyrm ned in absence and Qr es gM
(hCB2) or 10 gM (hCBi) Wn 55,212-2 respeti v Iy. The

menbr ane e pre-incubat ed for 5 mnutes wth 56.25
M ( hCB2j 112.5 gM (hCBi) GDP prior to di i bution
in plat 15 30 gM (hCB2) or 30 M (hCBi) inal).

The plates are vortexed and i ncubated for 60 m nutes

2-1é¥t-Buda - (o@rﬁm&mmem 1)fNJrﬁeesﬁqzpﬁe&ﬁhﬂ‘dh&dlstﬁn@%/(ﬁo meg,
gr esoaked in water) with the Tontec or Packard

Fpael) éfprn@pargtlmﬁﬁe@tﬁfmngmepela €50, Ewnchb and 5 M

e AN sy A s
dlcﬂﬁi’df@moﬁ%ﬁﬁéa catdiytiaatriovint of TSIAP oveﬁmglﬁldlﬂhecme RoBvent

opCount. (Packard) after _adding 65 |/well VB- 2
Wa§e aﬁf)mtqdaﬁl&prpq%was p%ﬁ%fblaweg@rs%p@sg &IPLQ mme%ogp%

I—lg@ﬂﬁﬂd‘ and'@es hl\l\ﬁ¥d aﬁé&lﬁ% tht Hﬁ% cérﬁ%mﬁl'a a2 gl?e”#o%espondmg

ose-resp onse rve esence O
TFAGAB1 armm vomg em%)atlHamm (480 WQMETHA@IOML) 81.22 (m,

sHf @Rt F83 R e Gortond atmoalb . My 16, 2 8hésd
6H¥’Or 4 artm4f(asﬁ¥§6ztﬁbezg1)s*?@£ cﬂlt!rﬂ@(%’%tsﬁ?% ﬂj 78 (d

i cular oun e’ nvention
J= gaaﬁtHz;uJ}aﬂB@é@dFos 98 $1zgl €HE VB (GESI) (IR " 4073; Amill@a/]bdlﬁ)r

SRS e LS B Kol BT h P s v

6.4WW C10.15.

Step B. Methyl (4-fluoro-3-nitrophenyl)carbamate
0._.0
N NO, Y
\@ - . HN NO,
F =
Methyl chloroformate (13.2 mL, 170.2 mmol) was added dropwise to a cold (0°C)

dichloromethane (200 mL) solution of 4-fluoro-3-nitro aniline (24.15 g, 154.7 mmol)
and DIPEA (35 mL, 201 mmol). The reaction mixture was stirred at rt overnight.
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50% di spl acenent has been observed; [rad] is a

standard or reference radi oactive |igand concentration
w@rooshan732 nonment; and Kd is the dissociation cRPCEGBRE04/004124

of the radioactive |ligand towards the particular 15

receptor. Using the above-nentioned assays, the Ki

Thé sobatiatswhs ien dEEEd HARePD OIS of @ithloftasdthaRMAAWREEeDWith DRI
ventign is neasured to be in the range of 5 - 25 nM

HCJr ingjand dgigd puer AbyEAUCEESPec dpe snleent stas goneentrated sudhths

{
P8 MLy ARty AR pl s, Lgnde
(99fV©C,‘ &M\IMR (ﬂ@ﬂ M}IzsC}Hﬂ)lb@FDRMI@ 3H.81 Re3HNVEN (sQ [1H) g.23
asured to e of about 24-84 nM The
(m’él%&7t78\)(éﬂd§ Sﬁﬁrﬂu?n 1@%18 ]f7e&@p1 T16s35% 3164|¥‘Eﬁ;t1mon'pounds of
the invention is neasured to be in the range of about
105-116% EXAMPLES 25 The invention will further be
StepeG.cMdthyl {4+ (cyelohegignrithylyminbp3mdtrbpkényd} cabhaiiptees
whi ch descri Qe net hods wher eby conpounds of the
present - s%\fé tion may be prepared,Duefied, analyzed
and bi ol ogjycal N@st ed, and which arg, not tQq doe
const r ued a i Ag -+he—-nwent i on. Farl e 1
N-[2-tert-Bu (cycl ohexyl nethyl ) -1 pzi m dazol -5
-yl] N1V ,N - trinmethyl sul fam de -22 WO 200
01 N S-N PCT/ GB2004/ 004124 Step A
N-[2-tent-Butyl-1-(cycl ohexyl nethyl)-1 zi m dazol -5
-YyI[ITN,N ,N - trimethylsulfamde HN\ 01 SN ~n

Methyl (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
mlL, 7.00 mmol) at 75°C for 24h. The solvent was concentrated. The residue was

dissolved in EtOAc and washed with 5% KHSO, solution, saturated NaHCO;

solution, brine and dried over anhydrous MgSO,. The crude product was purified by
flash chromatography using 4:1/hex:EtOAc on silica gel. Yield: 1.05 g (73%); 'H
NMR (400 MHz, CHLOROFORM-D) 6 1.04 (ddd, J = 24;02, 12.11, 2.93 Hz, 2H),
1.25 (m, 3H), 1.69 (m, 2H), 1.76 (m, 1H), 1.79 (m, 1H), 1.83 (m, 1H), 1.86 (m, 1H),
3.14 (dd, J = 6.44, 5.66 Hz, 2H), 3.78 (s, 3H), 6.46 (m, IH), 6.84 (d, J =9.37 Hz, 1H),
7.63 (m, 1H), 8.05 (d, J = 2.54 Hz, 1H), 8.09 (m, 1H).

Step D. Methyl {3-amino-4-[(cyclohexylmethyl)amino]phenyl}carbamate

/O\,//O /0\[//0
HN NO, HN NH,
o,
NH N' H

Methyl {4-[(cyclohexylmethyl)amino]-3-nitrophenyl} carbamate (1.05 g, 3.42 mmol)
was dissolved in 30 mL of EtOAc containing a catalytic amount of 10% Pd/C. The

solution was shaken in a Parr hydrogenation apparatus under H, atmosphere (40 psi)
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05
2-tent-Butyl-|-(cycl ohexyl net hyl)-N-net hyl -1 H benzimd

w@2ws/0%73am ne (40 ng, 0.133 nmol) (for preparBCT/GB2004/004124

see the following steps B, C, D, E and F) and
di met hyl sul f amoyl chl oride (0.020 nL, 0.173 mmol) were

at rt%tvbﬁﬁg%@' The SltforPas HitGbd hougt Gane AP 3blvkmgevaporated.
catalytic anmount of DMAP overnight at A The sol vent

Theyasduet apodisgcts usethior gﬁdm@gtewg ufrfirtherpugification. Yield:

revensed Gy 20-80% 10 CH3CN H20 and then
950I%§%lﬁl %&@@4 gﬁﬁh% title conpound as the

corresponding TFA salt Y| eI d: 36 mg (52%; 1H NWMR
(400 MHz, METHANOL- D4)

{}ns 5H), .1, 62 égn 2H)
Step EeMethyl @ra)ert-mltslrlx(mclomfylniet BO{H-bengimidazelyS1 1y
81 (s, 6H), 3.29 (s, 3H), 4.44 (d, J = 7.62
yl]cﬁ@““é%ﬁf, 7.64 (dd, J = 9.08, 2.05 Hz, 1I(—I) 7.78 (d, J
= 1.95 aH, 7.90 (d, J—8980H201H) M5 (ES1)
(MrH) +40713: Anal. Calcd for 15 C2IF34N402S + 1. 3 TFA

+ 0.3 HeNgxseNBo; H 6.46; N, 1NQO~Fo

50. 64; H, @ N, 16—45—Step B. m
(4-fluoro-3-nitrphenyl ) car bamat e ~Oy , NO2 20
Met hyl chl orofkorrmate (13.2 ni, 170.2 nmol) vvas added
dr opw se tooI d (00O di chI or onmet hape ({200 nl)

sol uti on of MoAfluoro-3-nitro aniline (2 g, 154.7

mmol) and DI PEA (35 niL, 201 nmol). The Teaction

MBS Gt S B R e et Baoame 2.

mnﬂil)' aaaeﬁwmgt(moaﬁ@ gisg Qinrgbl}‘h/le&rchmﬁwhdnﬁ 2&8md. vBished with
, brine an ried qver an
dlclglemmﬁhanwa?nwﬂwéaﬁews!lpbl@ngﬁ 0. ﬁ’eﬁp{*g d 6%%’&&’&5 a@ adp, y
t f
drotﬁlfas? gfu? %)g@gfgtloﬁ %@8 %ﬂr&bﬁ% Y Ip[?x% s@l%ﬁt W&%h@é?rtrated) Tkl)le
resiﬂu&ﬂva( d],Vld&&l)m two ﬁd‘t’u()ns ankl-@a,ch ot ﬂ@nﬁw(lanlwmw iz 3 7L pfiglagial
Ac@H WQtsﬁ“}}?d tu%e The sglutlcgns vlrere heated at51 SOZC using a’Pers'd'}xal Step

Ch%ﬂlsH' Sﬁﬁﬂh@'}lﬁ%ﬁﬁ%ﬁﬁdﬁ&%{lﬁgﬁ&n@ﬁ FérQRiae MtbdveR 0B 30RLIE (3 X

30 (ndn)f [Tihe cont8ata of tmptWertybeﬁd%ﬁr@ mmb@é/d end e splvent W ol )
oL SO AR5 QoA i P Mnco.
solution, brine and dried over anhydrous MgSOs. The crude product was purified by
flash chromatography using 3:1/dichloromethane:diethyl ether. Yield: 656 mg (56%);
'H NMR (400 MHz, CHLOROFORM-D) & 1.08 (m, 2H), 1.18 (m, 3H), 1.54 (s, 9H),
1.65 (m, 1H), 1.69 (m, 2H), 1.73 (dd, J = 5.96, 3.22 Hz, 2H), 2.02 (m, 1H), 3.78 (s,
3H), 4.10 (d, J = 7.42 Hz, 2H), 6.64 (m, 1H), 7.25 (d, J = 8.79 Hz, 1H), 7.39 (m, 1H),
7.59 (d, J=1.76 Hz, 1H).

Step F. 2-tert-Butyl-1-(cyclohexylmethyl)-N-methyl-1H-benzimidazol-5-amine

-925.
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m., 7.00 mmol) at 75C for 24h. The sol vent was
concentrated. The residue was dissolved in Et QAc and

womkesh79d t h 5% KHSO4 sol uti on, saturated NaHQORBI/GB2004/004124

solution, brine and dried over anhydrous MySO4. The
crude product was purified by flash chromatography
usi ngo4; al/ hex: EtOAc on silica gel. Yield: 1.05 g

(73% \EH 15 NWR (400 MHz, CHLOROFORM D) S 1.04 (ddd,

J = 24 93Hz 2H) 1.25 SH)L.N 1.
(m 2H), 0>w7< F9—{(m—>1H), 1.8Y M;ZZ
1.86 (in, ) 4 (dd 6.44, 5.66 N) /3. 78

J =
(s, 3H), 6.46 gm 1H), 6.84 (d, J = 9.37 Hz. ,

7.63 (m 1p),\8.05 (d, J = 2.54 Hz, 1H), o\(m 1H).
20 Step D yl
{3- am no- 4 cycl ohexyl nmet hyl ) am no] phenyl } car bamat e
Meth thyl
me yl)- ]lH b_er111|zlm1da ol- 5 1% (z:irz;{)ra ate (t650 mg,

-[(cy cI exyl math ) am™no
1.8 11.11061) oyas disdolvedrin 30 m\Iva!f TME&W(ZemdelmlﬁGgemL 14 }Eﬂ@ﬂmr

kni tal,yti t 10% Pd/ C. .Th
C.E0RY s p 0 Nt S Bued o MR PR Bl sPBoRavas ST ALl e
15Mid ariANE, @60Rsd veremhdd Wwaither s@é‘wMQdaQ@ 2 PRQ {Sition was
PCT/ GBZOO4/ 004124 at rt overnight. The sol uti on was

stirfqd at &t eerniEhto Jgis reastion anixiee wisequsorhasiat 08G Ay eddition of

Ml (ORe oy S Byt e Pl S Bitue PP Aqaa
waghe8with( dulhfhted NbH(EDg soldifoapbrime dddidied over anhydrous M%S

2-tent - but I -I &I ohexyl et hyI )-1H ben2| m daz
Th 1;(11}5% B‘ﬁ‘ﬁﬁf' &{\ eeetly for Step Aw1thout

furﬁh%r %ﬂiﬁlﬁnf}n [ (Y?éigl %a;%fﬁ% &?AME)W ﬁ\&%&’%@ﬁbﬁ%ﬁ?ﬁ&w

R m)@r(e, ZH)sli;dV\(m;j 3Hmh1|254 %961@)2 ém (e, ahn) or. errrahmm)el 72 (m 2H),
0]

2.0 (ol 2 SE T, dD6la £7 ST e S GO0 Ll D i LD,

706@&[ ﬁ:hl 760E, §gbv;em d/\@sg;%ﬁgqt ated. The residue was

di'vid In two porttons eac of them was

di ssol ved in 3 nL of glacial AcOH in a seal ed tube.
Exadiplesbl| uti ons were heated at 150C using a Personal

Chem stry Smth Synthesizer mcrowave instrunment for

N-[RhreRSButyl- LNVl 6h ey Indéth ) 1 H-Benvimidazol-5-yl}-N',N'-diethyl-N-
methylsulfamide

Q1
]]
S

o N (N— N
T . {3

N

A solution of diethylamine (0.103 mL, 1.00 mmol) in 1 mL dichloromethane and
TEA (0.140 mL, 1.00 mmol) were added sequentially to a cold (0°C) solution of
SO,Cl, (0.160 mL, 2.00 mmol) in dichloromethane (1 mL) under a nitrogen
atmosphere. The solution was then stirred at rt for 3h. The solution was washed with

5% KHSO4 solution, brine and dried over anhydrous MgSQy. The solvent was

-26 -
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15 30 mn). The contents of the two tubes were

conbi ned and the sol vent was evaporated. The residue
wor®sa3Esnl ved i n Et OAc and washed wi th sat ur ap@€GB2004/004124

NaHCO3 solution, brine and dried over anhydrous

MySO4. The crude product was purified by flash

corfdh@ARYE OFhaRRNiyk %‘a@gleﬁ dis/sgl'vg@ krpf ﬁﬂ?&ﬂﬁ&ﬁo%ﬁ%k to which a
ether. Yield: 656 ng (56% ;

Solmmmh’bmyl B(chme((yhneﬂﬁbl)-Nﬂmthyléw b@hﬁlmldazshﬂlm;lne

O350 855y ygvihs Gusio Ty ot pichiarbintange Ras aiged

dro(p@ulse] FhelsofttiohZvas gth'ﬂed & rﬁﬂ)r Can. Thi proﬁu@ﬁwﬁ%zurﬂie& b9 79
1H), 7.39 (m 1H), /I-& J =176 1H) .
revgfsgé phase HPLC using 30-80% CH3CN ,O and lyophilized affording the title

copbfitas i K BB TOSSHT L M %'&Eﬁ?ﬁ%@ﬁ

MIVEHANOL-D,) § 1.13 (t, ] = 7.13Hz, 6H), 1.24 (rn 5H), 1.63 (m, 2H), 1.67 (s
H{)Z tent-butyl-1-(cycl ohexyl nmet h -1H benzi m dazol -
| cH Gantle 17850, aé) 2.12 (@9 Lhod. 6\(»7a§Ha4 %é%(m,eddi)i,ﬁ%(ﬁd J =

e
73 e N $O8 S 1 B R Rs HEEEY GRS i ref
8.98Hiz 1) MS (ESI) - HS" 43508; Anal. i ilddfof Eﬁmgmozs 452 } 0.8
%SB(S: tgﬁn slow y added ang the solution_was _stirred at
ot CoudPhi Bnt- 02 Phe Y0 d0updrCm2QU ke s NydeXiched at oC
by addition of MOH (5 nL) followed by water (10 niL).
The solution was diluted with Et OAc and washed with
Exawmiple 3t ed NaHCO3 sol ution, brine and dried over

PSR o LR G S N

dithethyRSaIfaHldef i cation. Yield: 544 ng (96% . 1H NVR (400
MHz, CHLOROFORMD) S 1.08 (s, 2H), 1.17 (m 3H), 1.54

(s, 9H), 1.64 (m 2H)0H1 67 (m 2H) 1.72 (m 2H),

2.02 (m 1H), 2.87Nsl-Nathn 4 J = 7.62 Hz, 2H),
6.60 (dd, J = 8.69, 251 < 7.00 (d, J = 1.76
He, 1H), 7.12 (d, J 8. N 1H)\ 15 Exanple 2

N-[2-tent-Butyl-I-(cycl ohexyl t hyl ) - 1H benzi m dazol -
-yl'] 1V X-di ethyl -N- net hy fam de HN 20 A solution
of di ethylamne (0.103 ni, O mol) in1nL

di chl oronet hane and TEA (0.7140 ni, 1.00 mmol) were
added sequentially to a cold (0C solution of

Step A. N'-[1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-yl]-
N,N-dimethyl-sulfamide

2N\E:[N\>7<_ 9

N o
C | d
DMAP (80.1 mg, 0.65 mmol) was added to a solution of 1-(cyclohexylmethyl)-2-

(1,1-dimethylpropyl)-1H-benzimidazol-5-amine (69.5 mg, 0.18 mmol) (for
preparation, see the following steps B, C, D, E and F) in acetonitrile (10 mL) at 0 °C,

=27 -
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SO2C12 (0.160 mL, 2.00 nmol) in dichloromethane (1 nli)
under a nitrogen 25 atnosphere. The sol ution was then

wariososd3nt rt for 3h. The sol uti on was washedP@u/GB2003964124

KHSO4 sol ution, brine and dried over anhydrous MySO4.
The sol vent was -26 WO 2005/ 030732 PCT/ GB2004/ 004124

folkarRa B tadakiod of Ihx@etﬁﬁ&ilﬂdﬂ&%ﬁlohﬁ@ (22GliLS 98 |7Vr$g 0.50 FanfBh).

of di chl oronmet hane,” to sol uti on

The reseliing ixtyre wag keptadcts é@@ﬁm@r a@/ hpndthes tghyhchiedwhitiiOHA 2

m %ZRJ{'ter e orfﬁorhcgfitgﬁﬁna ?Ig)td{%g ﬁ?sﬁ{%or%% Hia ﬁ,?glv% EtOoAe (100 mL)

andiwagheil S\ﬁth NG a306aiisisolutioa$1 Gl bedldiadd dver NasS@Ahafidhe
product was purified by 5 reversed-phase HPLC usi ng
filtegion g4 evaperatiopgha residugapasinuritied bﬁﬂ\ﬁ'ﬂv@ (hvgamélitﬂ&q lel as

e e R L

wad cdn’i'lalzted ﬁ)l'@ while éi:(hd(ema "EFA salﬂ, ]@BNMR (DMHE; @]_253@@) 8 0.84 (t,
=1 59 HaH) H) 3. é?o(nq :% Hx u|>64 <4n 42‘6Hk d; 661s,£ H)z(leumnmlzmo 1.78 (61 2
55 B Ay B Ry, 22 8, 47y et 29
7.3Mdd, J=€AB 2115 Hr, CHRMBENG)IS2.15 Hz21 BF/AY.84 @, 3=8 bR @z, CH):;
M ok 8% AaCil8a er o, 1 0°rr A o2 O N
5200136 épwlm@xxﬂoﬁﬁ& Ry 527 Gl 6 X669 N"F(]ﬁ hy! propyl ) 1H- ben

2| m dazdl - N, 15 di ret hyl - amde n 0 Step

I 1- di met hyl l)-1Hb

it °£’;F’“%rofé‘ﬁ YISl  ami o LN 20 DNRP

(80.1 ngy pl.) was addedtoas—plutlon of

1- (cycl oﬁéx 2) 2-

(1,1-dineth opyl ) - 1I—|—ben2|mdaz:[%r’1 (695rrg

0. 18 nmol) (for preparatlon see e f vﬁng steps

| e

+H g satas (R caBbonroout snsidbi Peticiay Bas on

anl@/ﬁnﬂ& {136ty £ wbda %iﬂﬂ)er@tﬂk@ Mhe feacHen Mbxturé8yak siifred 8¢ HBm

The resul ti ngdm xture was heated at reflux for

ten;p@raﬁlr'g,ﬁq; 2 helhegrhitecte qutcpllgm—ar(dzi.nemi} vaguotte give the title
corifRg &gic.b glz)égf )m_?FNifﬁk S v EDCES! 8155318 &, 559 ke

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-nitrophenyl}acetamide

Yo — ~

Cyclohexylmethylamine (2.86 mL, 2.49 g, 22.0 mmol ) was added to a mixture of N-
(4-fluoro-3-nitrophenyl)acetamide (3.96 g, 20.0 mmol) and sodium carbonate (4.66 g,

44 mmol) in EtOH (50 mL) at room temperature. The reaction mixture was heated for

-28 -
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and washed with NaC aqueous solution (10 nL) and
dried over Na2SO4. After 5 filtration and evaporati on,

wo b@soassrue was purified by MPLC (hexanes/ Et QACT/GB100a904124
eluent on silica gel) to give the title conmpound as a
white solid (56.2 ng, 76%, which was converted to a

48 \nhit 6@ °G dmddilmsedaNﬁ}FmG @3(10 mmﬁ TrﬁManﬁfg@ @oﬁ/drlwas mgaued dut
m

ancEBollefteééo gg/e t@e 1]4)s1re(§lL plpliu%tl{p 6@ gl,.|)160°/j3) NS (E$I) 20032.
(q. J=7.55 Hz, 2 H), 2.11 (m 1 H), 2.82 (s, 6 H)
4.44 (d, J=7.81 Hz, 2 H), 10 7.37 (dd, J=8. 98, 215
Stdﬂzl) ;N-{-Q—am?mﬁ@—[(c@cloheﬂylﬂlﬁtli'ﬁ)anilndﬂ))heﬂyl&ﬂceﬁdmdb 8.98
I\/S(ESI) (M+H) +: 407. ; Anal Cal cd for

FQ[]/;:&OZ O TFA + 0.2 HO 52 70; yH 6.81;
10 @ 2, 52.70. H, 66\[]/ 4'§ZStepB
N-(4 Pl uorgs2 |trophenyl)acet am de

4- Fl uoro-3-nitryp-ani ITne (45.0 g, 288. 2 mTDI) was

added portigrwfse to acetic anhydride ( nm.) at
roomterrpee. The reaction m xture tirred at
room tenperature for 2 h. The white sol was

vacuo to e the title

Thga ngt 7 e(pggg@té\} ?Ag %clohew%xl%n%nimgwl}acgtamide
(6.80 %ﬁvé%ycﬁo{%matea @&h?ﬁce&t@%OM)%aﬁ%de& b?rlgzi‘sjf’d/é @5 ¢) at
20@0 psi Igz in Parr shaker for 4.5 h at room temperature. After filtration through
celf WA bR KRR BRI aDa s BB aed. SHph S ukea

in A2 nOxtnseepl wﬁthcmeﬁnﬁ;w parifi@ution MEXKNE zmb I‘WHZZQDCI% 1. oo (m, 2
(4-fluoro-3-nitro henn)acetamde g ol )
H)»a]n%l4 (Bl in le38 Borhkb 172 @8 2g D). A 64 RH), A 181(e43 115, sy,

P O kT DL AE Ay E5 3B 00 5 1A B e R Ripgs
szl H)J @98 @ 1 B)H2.02 (@082134 Hz, TiHD. MSIBST) $0HH) v 31.

precipitated out and collected to give the desired
product (6.60 g, 100% . MS (ESI) (MtH)+: 292.32. Step

S Y e RS S by R RSP R R e
yl]dtteHuBldHOZ

TN\(?;EW _)\g,N\(iEng]/g» IN\%%

A B
DMAP (0.65 g, 5.3 mmol) was added to a suspension of N-{3-amino-4-
[(cyclohexylmethyl)amino]phenyl}acetamide (2.09 g, 8.0 mmol) in dichloromethane
(40 mL) at-10 °C, followed by addition of 2,2-dimethylbutyryl chloride (1.51 g, 11.2
mmol). The resulting mixture was stirred overnight at room temperature. After
evaporation of the solvent, 4.14 g of a brown solid was obtained, which was

consistent with the desired coupling product A. MS (ESI) (M+H)" = 360.07.
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H N The above crude product
N-{4-[ (cycl ohexyl met hyl ) am no] - 3- ni t rophenyl } acet am de

W@ 200603032 was hydrogenated in ethyl acetate (3B01/GB004/004124

catal yzed by 10% Pd/C (0.5 g) at 20-30 psi H2 in Parr
shaker for 4.5 h at roomtenperature. After filtration

304.D he Q&Jvetcﬁl&rp@ocﬁfameﬁatsnﬁésb%d iR: 1@%&1&%@&%@{? @BL) in

_[purp e solid was oObtained. which was used
a ﬁ@ﬁm-cmp@é tw tubeu"fhef essch aas puadidted Ay ingerovwkveNiorR3 (40§70 °C.

ngl 00

Upgn ﬁYap LTt 0(’ rtHe I\ﬁjat Q}gg rg%dl(l{ngvhi &W(ﬂv%ﬁi)é&c (g&%n%),( m

Waalefd]wﬂmN NhEﬁ{ %ICHZS sodutidn, (18 rrﬁ]) EsuitedathCl3gtdous Golafion
69 (dd, J=8.30, 2.25 Hz, 1 H,

(105mbg ar(dsdneg QT Nazs& (Agfter ﬁligatgm qq,gi evgpq;guom/g\e(rgs@dl}e was
pu A By MRS duncdBIOER: s clucpt gn silicn epl) o ive fheitle, o

cofnm'ndﬂb@ la-1fghy ydllomcsilid(i U0 nig, 55%), whikh ﬁvcho@MﬂE’d {da thite
rmDI ),..was added to a_suspensi on
sol{cbaSaafr

ﬁ%mﬁﬁe RO A A 57 Hie 3] 45

(m,(ﬁﬁ)glg% r&’l o f%) @I(ﬁ’lt lfzﬂn o’fongsg | ‘Te‘t%ﬁf%u({%yf% 42
Hzeh lH);Zt._l:l@(xﬁ,n H}, 2318 &13 H),t 4rb(d, =T8¢ HzgtSlH)t 7.5 I% f(c:ﬂeiliw& 1.95
gl Mol it (G818 e P80, Gl 71 18 TR AEbnGs g B
3439§. obt ai ned, Whl ch was consistent with the desired

coupl i ng product A M5 (ESI) (MHH) + = 360 07. WO
2005/ 030732 PCT/ GB2004/ 004124 308.1 of the above

st Bl b fefhyper lﬁﬂﬁ el pl min

|r|Had| ated by m crovwave for 3 h at Upon
\ﬁx poraL-8n of—the solvent, the reS|dae ST ukssol ved
" @ m), vvashedvmchNNaO—| _

soI ut |(*'10 ), saturated NaCl aqueous Sol | 5
(10 mL) apd dried over Na2SO4. After filtratifn and
evaporAation, the residue was purified by C

(hexa tOAc 1:1 as eluent on silica gely_fo give

the title conpound as a light yellow solid (111.0 nmg,
N—Fl%%%r@lol'_l i N%H‘%IZ gg(qu\l&ﬁfeg&gﬁr@ ﬁ)"l@fﬁ&zuﬁi‘alaidj 5?%%@6{5&1%&8

(1190 m& (82 mmgl) Wa$-9118801ve613n@ﬁ@H2(3H®1L) andGB\’ H§1 (BmiH) jnd. 70
f183-cdppEl testeubd. THD vehsellvas firadtatld %
Tetlo -capp test tube. The vesse as 1tradiat by mlcrovwave for 45 min. at 120
°C. Upon evaporation of the solvent, the title compound was obtained as a grey white
solid (117.8 mg, 100%). "H NMR (400 MHz, CD;OD): 6 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, /=7.42 Hz, 2 H),
2.13 (m, 1 H), 4.53 (d, J/=7.62 Hz, 2 H), 7.66 (dd, J/=8.79, 1.56 Hz, 1 H), 7.97 (d,
J=1.76 Hz, 1 H), 8.17 (d, J/=8.79 Hz, 1 H); MS (EST) (M+H)": 300.05.

Example 4

N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-benzimidazol-5-yl]-N-

methylbutane-1-sulfonamide
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10 Hz, 2 H), 2.10 (m 1 H), 2.18 (s, 3 H), 4.44 (d,
(dd,

J=7.81 Hz, 2 H), 7.50 (d J=8.98, 1.95 Hz, 1 H,
wQ2@4/080032 J=9. 18 Hz, 1 H), 8.44 (d, J=1.76 Hz,PdI/EHB200MB04124

(ESI') (M+H)+: 342.05. Step F.

1- (cycl ohexyl met hyl ) - 2- (1, 1- di net hyl propyl ) - 1H benzi m

dazol -5-am ne H 15 H2N

N-[ 1- (cycl ohexyl e I )%)2[(1, 1-di met hyl propyl ) - 1H benz
i m dazol -5-yl] acetam N(120.0Q 0.32 nmol ) was

di ssolved in EtOH (3 nj a 2 nm) in a

Tef |l on-capped test tube. T $ as irradi ated by
m crovwave for 45 min. at 120 C\ Upon evaporation of
the solvent, the title conpou s obtained as a grey
white 20 solid (117.8 ng, 109% .} 1H NVR (400 MHz,
CD3CD): 8 0.87 (t, J=7.52 HzO¥H), 1.27 (m 5 H),

Step. SON{[Dizerd-Butyl- I(tédrah§dr 52 H)pyrin-4Sylniethy)-tH-behziaidagol-5-
e?=7.42[ Hz, %M 2. 1,% in, Iiyko,lis}&. 53 )?%j J=7.62 Hz,
yl]- N-methylbgtanedkisulfioramide 1. 56 Hz, 1 H), 7.97 (d, J=1.76
Hz, 1 H), 8.17 (d, J=8.79 Hz, 1 H; M (ESI) (MtH)+:

300.!05. 25 Exanpl e 4 0

N- [2- 5 -| - (tetrahydro-2H py Q;A,-yl et byl ) - 1H
benzi yl ] - N—Trethyt but ane- | - §ul B‘g_%
2005/ 0 / GB2004/ 004124 '-~O S-N Q49 p/A:

N-[2-terf-Batyl-1-(tetrahydro-2H pyran-4-ylnethyl)-1
benzi m dazql -5- yl]-N-nethyl butane-|-sul fongmde HN 5
2-tert-Butyl - N-net hyl -1 - (tetrahydro-2H pyr&n- 43yl net hy
| )-1H benzi m dazol -5-am ne (for preparati cdb—gee

following Steps B, C, D, _E and Fzm 38 ,., 0.126 mmol ) |
2-tegfrButyl-Nrpead < oftetehy froc - gy raned-y .ngé)-gﬁ,—be@.zmsgaMramme ‘
E . ; a0 i .
(o L0 ain, O SEAN B4 A, 98 a1
butenaplfomy] etllorialn ¢0.022mbr;, 0486 mmal$ wety stirteddn Bynl. of DCM

rever sed- phase HPLC using 10-60% CH3CN H20 10 and
contBInEi el Ao Pﬁémﬁ af it oVeniedm b eplvent wag evaporated

S5 SPSERTL R et T i SRH N,
and lyophilized affording the title compound as the corresponding TFA salt. Yield:
39 mg (58%). 'H NMR (400 MHz, METHANOL-Dy): § 0.88 - 0.94 (m, J=7.42, 7.42
Hz, 3 H), 1.43 (dq, J=15.06, 7.41 Hz, 2 H), 1.53 - 1.59 (m, 2 H,) 1.59 - 1.66 (m, 2 H),
1.69 (s, 9 H), 1.71 - 1.77 (m, 2 H), 2.35 - 2.42 (m, 1 H), 3.10 - 3.16 (m, 2 H), 3.35 (dt,
J=11.52, 2.73 Hz, 2 H), 3.40 (s, 3 H), 3.93 (d, J=3.12 Hz, 1 H), 3.96 (d, J=3.71 Hz, 1
H), 4.54 (d, J=7.42 Hz, 2 H), 7.69 (dd, J=8.98, 2.15 Hz, 1 H), 7.81 (d, J=1.56 Hz, 1
H), 7.97 (d, J=8.98 Hz, 1 H); MS (ESI) (M+H)" 422.2; Anal. Calcd for C2;HssN305S
+ 1.3 TFA + 1.2 H,0: C, 49.96; H, 6.60; N, 7.10. Found: C, 49.98; H, 6.67; N, 6.83.

Step B: Methyl (4-fluoro-3-nitrophenyl)carbamate

0._0
H,N NO, Y
\C[ - - HN NO,
: X
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Hz, 3 H, 1.43 (dg, J=15.06, 7.41 Hz, 2 H), 1.53 -
1.59 (m 2 H 1.59 - 1.66 (m 2 H), 1.69 (s, 9 H),

wa200%030732 77 (m 2 H, 2.35 - 2.42 (m 1 H), 3rdDGB2004/004124

3.16 (m 2 H), 3.35 (dt, J=11.52, 2.73 Hz, 2 H), 3.40
(s, 3 H, 3.93 (d, J=3.12 Hz, 1 H), 3.96 (d, J=3.71
Méﬂ%l olalolréfdﬂhateélz% n(LED 176 ﬂmﬂ@le s aadéd) droév&v@% 6 Q%ld ©qQ),

di c(nlprome@ag@(zq,@ mI;D s|e|)ut1om/sf Gg‘glo}ro—@mmp ami_me Q24 Kngl ]_54Gahmdl)

TFA .+
and, BIBEALSS B I8 Pmgioty: The'VefiopnRplrE fag StimiPaigt gurhigpty
TtholNﬁbiil Was ﬂfbnfdhluﬁﬂﬁmﬁrmotrﬁp, PRI aRYlor6aEthanPiR] washed with 2M

20 WD 2005/ 030732
Hfﬁchmm@crh@@dm@hmpny Mg:SIQ4o e 6plyamievasicongenitated pnd the

o) W BRecRR R 5 BB GRS iy e pdtifeaion, Yideiass
(9%) I II}DHMIZMODEMHZ @HILOROH(DRM-D?&% Bl REAH) 3‘;3021&;3 1ﬁ§>17 23
reaction mxture was stirred at rt
(mO;L'H) r7| ?jf’nﬁd; _w}%ﬂﬂial&ﬂlﬁ Wds! TR, diotHeEedDwi t h 200 nL
of di chl oronmet hane and washed with 2M5 HCl, brine and
dried over anhydrous MgSO4. The sol vent was
StqoﬁcM&thﬂt{Gmmmm [(betrahydoc2EI-pywm-4li rect |y used for

ne ste ut further purification. Yield: 355 g
ylp ﬁvlabwyﬁkfeabwe CHLOROFORM D) : 6 13.81 (s, 3H),
7.02 (s 1H, 7.23 (m 1H), 772(cil 859Hz 1H),
8.17 (dd, J = 6.35, 2.64Hz, 1H). 105t l\/q{@yl
{3-nit 0-4"% ( et Wydro 2H- pyr an- 4 ﬂ]/ms am o]
pheny! } Ciir ~ Met hyl
(4-fluoro- 3- %phenyl ) car bamat e (2. Og 9.32 )
and 4-am nonet hyl" tetrahydropyran (1.28 <2 mmol )
were stirred in 50 nL of Et OH contai ni ng EA15(20
m., 14.0 nmol) at 75C for 48h. The sol ver?t

MR R e SRR O 300 RN By 7 O“Cor%@t‘ﬁyl

teuuay@@gyﬁal(mg)m 0B wee s ®R SVAL AFGH QW bir

The crude oduct was purified by silica gel flas

28 mloriéh(b@rrmbm 78% g 48h.1 The palxeniawns cvahamed adhetagishe was

aisfhighd'n FORGarbBPhea yh Wefi6 9% Mo, TLEFARARLRY" 6

NaBEO:/ohition, ﬁrulré)and]driéﬁ ofrek, arﬂhydr095Mg?SO4l 'ﬂﬂ): crude§BoducBwis
J=6.74, 5. 3.42 (td,

pugg]qq%% Hllc% g@é’ﬁlﬁ% chrgmpﬁogra@hy 8‘SIP§ 1 13/ hequ)anesAr Ej@A(cdas eluent
Yle]lﬁé% §§’%t'%85/)(1 ﬁ)nglﬁg(QQ(}i\ﬁ}x Wﬁoﬁbﬁﬁ(@ 8 164141‘(%}g|§1bf~2§ 24,
12860849 H, D¥)( h3 @, bi-1.76 Hz, 1 H), 1.76 (d, /=1.95 Hz, 1 H), 1.88 - 2.01
(m, 1 H), 3.22 (dd, J=6.74, 5.57 Hz, 2 H), 3.42 (td, /~11.86, 2.05 Hz, 2 H), 3.78 (s, 3
H), 4.01 (d, /=4.30 Hz, 1 H), 4.04 (d, /=3.51 Hz, 1 H), 6.48 (br.s, 1 H), 6.85 (d,
J=9.37 Hz, 1 H), 7.65 (br.s, 1 H), 8.03 - 8.09 (m, 2 H).

Step D: Methyl {3-amino-4-[(tetrahydro-2H-pyran-4-
ylmethyl)amino]phenyl}carbamate

~-32.
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25 Step D: Methyl {3-am no-4-[(tetrahydro-2H pyran-4-
yl nmet hyl ) am no] phenyl } car bamat e WO 2005/ 030732 0 11+

wOR@smBe782 O PCT/ GB2004/ 004124 Met hyl PCT/GB2004/004124

{3-nitro-4-[ (tetrahydro-2H pyran-4-yl net hyl)am no] phen
yl}carbamate (2.53g, 8.18 mmol) was dissolved in 50
mL of ; Et QAC conoal ning a catalytic anount of 10%

Pd/ C.oThe _sal ut an was shaken under d42 Ht m)sphﬁﬁe (40
psi) u§’]/nrr 5 hydrogenation appgfa erhi ght
at rt. Ohe sgbufion was filtered throggh e and
t he sol vent was I'e_lvaporat ed. Yield: 2.29g (99%NH1H NWVR
(400 MHz, ORMD): S 1.40 (ddd, J=25~0%9, 12.01,
4.49 Hz, 20H,J1.70 - 1.74 (m 1 H, 1.74 -]1.77 (m
1 H, 181-192(m1H) 2.99 (d, J=6. , 2 H,
3.34 (br.s, H, 3.41 (dt, J=11.81, 2.15 Hz, 2 H),
Mezghﬂzﬁ(nstro-a [Hptralardgg2ﬁepyra]m3 }&netﬂiz],)armlnbljphenyl(})%rbamaté_o

(2. iﬁ“ g, 83% é‘;émbl) Svag élis(s& cinf_é’(s mgu cg‘éita)@ﬁrcogtaming_ﬁ cg@tyéﬁ a@ount

of MBLIPAIC. The solution was shaken under H, atmosphere (40 pSl) usmg 4 Parr
2-tert-butyl-I-(tetrahydro-2H- pyran-4-yl nethyl)-1H

hy@yegenafipe aprsrates gYgmight & ria mieesolytiop voag jlisradrhrapeh selite and

thel\égwa%%{n o ei/a rtateetd r g%elg ro 23%993%))% MRH@ OR% I)_Ia’m no] phen
CHUQR(omRMm)ea QZOZ(Qdd g—zB 09,012110119 M)49&m;l 2EPMNP 7001204 @@, 1

H)T]r 74Te1 Ay I(Iacbﬁ)i L. §hr ér9i2c{51: @ﬁ);.@ 9ﬂ1£d @6@2 Hmgll), #e4 (br.s, 2
d
S8Rl - aBSE 8L i, 014 9B, 2150 ol Bl b

J=361 Hizj bH), 288 (brisne H658F 660 (weﬂ)aﬁhydsminﬂ/g $046.93he
ref%gue was di ssolved in 25 nL of AcOH and was heat ed

(brsy IiBsc for I'h using a Personal Chemistry nicrowave
apparatus. The sol vent was evaporated. The resi due was
di ssol ved in Et CAc and

Step E: Methyl [2-tert-butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-

benzimidazol-5-yl]jcarbamate

| H
o_N NH,

|l H
\g/ NH OEN\CE:M
oy Y

Methyl {3-amino-4-[(tetrahydro-2 H-pyran-4-ylmethyl)amino}phenyl} carbamate (2.29
g, 8.20 mmol) and DMAP (0.20 g, 1.64 mmol) were dissolved in 75 mL of DCM.

Trimethylacetyl chloride (1.10 mL, 9.02 mmol) was added dropwise and the solution
was stirred at rt for 2h. The solution was washed with aqueous NaHCO; solution,
brine and dried over anhydrous MgSOy4. The residue was dissolved in 25 mL of
AcOH and was heated at 125°C for 1h using a Personal Chemistry microwave
apparatus. The solvent was evaporated. The residue was dissolved in EtOAc and
washed with aqueous NaHCOj5 solution, brine and dried over anhydrous MgSO,. The
crude product was purified by silica gel flash chromatography using 4:3 / hexanes :
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washed wi th aqueous NaHCO3 sol ution, brine and dried

over anhydrous MJSO4. The crude product was purified
whoosiobi7an gel flash chromat ography usi ng 4: 3 PCTieBaw@904124

: -33 WD 2005/ 030732 PCT/ GB2004/ 004124 acetone as

eluent. Yield: 1.81g (64% 1H NWVR (400 MHz,

ac&Hlez 23@?\@12_ 193942 35‘{3}e1d 8 rﬁ% (é&% ’E'aﬁﬂ% K%oso“ggzé ég&%égog\g)ﬂh) 8
1.48=2. @ta(m—,lth)uﬂ)S(s 9519):(23 233(@31&@321744)351(@&@3 78 (s, 3
2
35105203 Ha g 398 6 {058 o) a8, 4ol
t 41! t 2 | met h
R NG B S G L A
| -(tetrahydro-2H pyran-4-ylnmethyl)-1

s RN et bR R ptan e Rubal (7 5

beizimidazoR5Hmine Was added dropwi se and the sol ution was
stirred at OC for 15 mn. LiAIH4 (988 ng, 26.1 nmol)
was addegq slowly and the sol ution vvasHstlrred at rt

over Ri Keacti on was quenched/é&

addi ti :{:Eii m)—fetewed by wat and
the so utlo t to stir at rt for 30 mn. 15
Anhydr ous S (10 g) was added and t uti on was
stirred atf rt|for another 30 mn. The gol ulion was
filtered he sol vent was evapor at ed. e residue

was dissolved in Et QAc and washed wi th aqueous NaHCO3
Meshyl (i2-tetrbutyt-il A{eetahgdrd12Hepyran-drylnethyl)el ibbendntdddol-The

g AL B0 s aherosiey dstotiedin 73 L5 1 a1 53
HC|_16e@he§ .8 mL 9] 2'59 mn%l)z\gas @d&e@&oﬁ%s@@hd %he"golut%n&;as(s?}brrea at
0°Gfg7 5-1’11141, GOAQIIh (983 m@, 264 .mrBol) dvas addeditowly, and the solGtidiwas

Stlr%e(g%:[ r€ oy %rr?l%gt H%]i)n I17‘5as q%ﬁ.&? gt( @’C %t}le agdmoh o% Me@H &

mIyfhRow &Ity Wedey trd mLs gid @b ysluQord Waefad stir M rdRir Yl ninl H
benzi m dazol -

Ayt Ne,S6n R 816 sisnaddoisad inebionomsrtiaed Wt or another 30
mift OPRE DA APwhs filtered and the solvent was evaporated. The residue was

dissolved in EtOAc and washed with aqueous NaHCO; solution, brine and dried over
anhydrous MgSO,. The solvent was evaporated. Yield: 1.54g (98%). "H NMR (400
MHz, CHLOROFORM-D): § 1.49 - 1.53 (m, 4 H), 1.53 - 1.57 (m, 9 H), 2.22 - 2.32
(m, 1H), 2.87 (s, 3 H), 3.26 - 3.35 (m, 2 H), 3.95 (t, /=3.03 Hz, 1 H), 3.97 - 4.00 (m,
1 H), 4.13 (d, J/=7.42 Hz, 2 H), 6.61 (dd, J=8.59, 2.15 Hz, 1 H), 6.99 (d, /=1.95 Hz, 1
H), 7.11 (d, J=8.59 Hz, 1 H).

Example 5:
N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-benzimidazol-5-yl1]-V-
methyl-2-pyrrolidin-1-ylethanesulfonamide

-34 -
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HN CN--\ 1 S N 11 O PCT/ GB2004/ 004124
2-tert-Butyl -N-nethyl- |
WO fa0s08Eby dr o- 2H pyr an-4-yhnet hyl ) -1 PCT/GB2004/004124
H benzi m dazol -5-am ne (30 ng, 0.0996 mmol ) was
di ssolved in 2 nL of DCE containing pyridine (0.012

0. 149 nnol) 2-Chloro-1-et anesulfonyl chl ori de
(OHé 129 mmol ) was 5 add pe solutlon

was s !i rt for 3h. pyrr 08 96
nmol ) d d and the solutlon mas r
for 3h. Th sol ution was washed with sat ~s

aqueous solution, brine and dried over
anhydr qus SO4. The product was purified b
revers hase HPLC using 10-50% CH3CN H20 f@nd
| yophilized affording the title conpound asOthe

-t?lfﬁ-lﬂlﬁﬁmﬁh@ﬁﬂﬁbg IT(Eéisra$1§‘HI;0-21-YJp91‘dg164 ‘9’Hnéfﬁyl;—?H(‘t76¥1%@m1ddz|dl Blhine
(BQmg, (@Q996(1mnoj_>) Vs dissolygd {52 ng. ¢f DCE qoptaining gjglcbm (00 IQ)mL

2:

o852 S Sl b Bt ob i s
addesl, and thé) sg)éﬁioﬁﬁvaf]s sgrrféf at 1t ifor, 306 Fﬁrolﬁlr&QO(Odg m7L 229193 nhinol)
1 ) 3 . 1, =9. -1 LS
Waﬁ?ggedﬁnééhf( %Eutww%ﬂ% 2 f@éh iy 50 uﬁowa@ avaslﬁwﬁé
satﬁizated]aqh'%ous?\]a{iﬁléﬂsolu]tr(ﬁ Bfnditnd (ﬁle'd)over Q:ﬁ_hyM%uQ @@OA; The

(MtH) + anpl e
prddu[:tzwasarmflsdﬂvylre\reﬁ(edqﬂmwﬁﬂhﬁ BigphDr 509 CHaChEEY byd 1H-

tyoR BT BhesRe it cdmmouaties s crreonenne Ty g Yield: ¢4 me

(778N 1H1m 00 Nk METPEN@DH)H*@@ 80U A, PHEX3BRI185H
using 2-tert- butyI-N-net

(m(2 Ht),r a6S/ G B IR0 ¢ 3@841115112!}19’; h99)2120(medzﬁi);n2@az-dl 4By

H)h087 Pal o 85 A (ChoHA S T rde Bt APk e £ o 19377

(m06 H393 %rcgi )I—am;lmor phd. wgi (3. 92 Q1A )04 59 7, 2Pk Hzn2$1)

product -3
766(dd J 8.98, 195Hz 1 H), 7.84 (d, J=1.56 Hz, 1 H), 7.95 (d, J=8.98 Hz, 1 H);

MS (EST) (M+H)" 463.1.

Example 6:
N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-benzimidazol-5-yl]-/V-

methyl-2-morpholin-4-ylethanesulfonamide

0]
Following the same procedure as in Example 5 using 2-tert-butyl-N-methyl-1-
(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5-amine (36 mg, 0.119 mmol),
2-chloro-1-ethanesulfonyl chloride (0.015 mL, 0.143 mmol), pyridine (0.015 mL,
0.179 mmol) and morpholine (0.050 mL, 0.595 mmol) in 3 mL of DCE. The product
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WO 2005/ 030732 PCT/ GB2004/ 004124 was purified by
rever sed- phase HPLC using 10-50% CH3CN H20 and
wo ywplsd7sBzed affording the title conpound as PEEGB2004/004124
corresponding TFA salt. Yield: 42 ng (50%. 1H NWR
(400 MHz, METHANOL-D4): 81.51 - 1.57 (m 2 H), 1.58 -

wa1~ ;ﬁﬁﬁédﬂby ?.evlé}sed-]ahﬁﬁ) I?P%c Egm?)lo 5@<y3@H3cﬁ/14722) ) %/épllrﬁlzed

afﬂq}'dmg t}g tg]@ m&rrp?omg:l #shihe gomgsporyling T(?Arsah Yaelgp 4 42 glgng‘(odL 'H

MRt M. MDD Bt 352383 1ol B 1l Sp0g 0

3s 1 7
sfgzﬂ) gi;@ﬁ@n 1 H) B)As;}al 3 $@(rﬁd4 H?%&éé% m&,ﬁ%@? %%H)
3 2 B3 89t1(br442 5, 3. % (dsslafeﬂ Nz, TH),B.9¢6Ldd2.3¢€Hz, 1

4 1
R P37 BT R 10 BT ROB: SR b LTS8 (oo
H)bzn2 |(de=azgelHi§i>H)]; Mb (ESI) (M+H)" 479.0; Anal. Caled for C24H38N404S
met h peri din-1-yl et hanesul f onani de HN CN S-
+ B A T R P 6 s 451 D L Bowst o33k 838 N, 726,
using 2-tert-butyl-Nnmethyl-I 15
(tetrahydro-2H pyran-4-yl net hyl ) - 1H benzi m dazol - 5- am
Emmmezo rrg, 0.431 mmol ), 2-chloro-I-ethanesul fonyl

I or (,0,.05 | ne (0.052
N—B?-eezfty et e ray fa fg e el Hpengimidgral-1 o
ifEidid Ney1eMmadeGiifondaiaPur i fied by reversed-phase
{C usi ng 10-50% CH3CN H20 and | yophilized affording

the [title conpound as the corr, ondi ng TFA salt.

Yi ENg; (20% . 1H 20 NI\/R(4 NETHANOL D4) :
8 1.5 1. m 2—H-—31-59 - N70
(s, m 1.84(m 3 H, 188 013&\2—76

2.34 - 2.42(m 1 H), 2.98 (t, J=11.72
Hz, 2H) 3/35(t d, J=11. 57, 244Hz 2 H 3.45.(s, 3)H
3.50 - (m 2 H, 3.54- 359 (m 2H /368 -
3.74 ( H, 3.93 (d, J=3.12 Hz, 1 H), 3. ,
J=2.15 Hz, 1 H), 4.56 (d, J=7.42 Hz, 2 H), 771 (dd,

Foﬁcr&ln%&he garﬂegpﬂdéedu}e Hin &aﬁ%sé Sjusnﬂ]%‘%atgl@ b@t%{%‘%mgﬁlymal

(te@hmoﬁ&pwmﬂmmga&memmm @mﬁlel-(ilﬁl) m@, 0431 38nol),
> e R St 203 o b %2
0.647 mmol) and piperidine (0.213 mL, 2.16 mmol) in 5 mL of DCE. The product
was purified by reversed-phase HPLC using 10-50% CH3;CN/H,O and lyophilized
affording the title compound as the corresponding TFA salt. Yield: 52 mg (20%). 'H
NMR (400 MHz, METHANOL-Dy): 8 1.52 - 1.58 (m, 2 H), 1.59 - 1.68 (m, 2 H), 1.70
(s,9H),1.73 - 1.84 (m, 3 H), 1.88 - 1.97 (m, 2 H), 2.34 - 2.42 (m, 1 H), 2.98 (t,
J=11.72 Hz, 2 H) 3.35 (td, J=11.57, 2.44 Hz, 2 H) 3.45 (s, 3 H) 3.50 - 3.53 (m, 2 H),
3.54 -3.59 (m, 2 H), 3.68 - 3.74 (m, 2 H), 3.93 (d, J=3.12 Hz, 1 H), 3.96 (d, J=2.15
Hz, 1 H), 4.56 (d, J=7.42 Hz, 2 H), 7.71 (dd, ]=8.98, 2.15 Hz, 1 H), 7.89 (d, J=1.76
Hz, 1 H), 8.00 (d, J=8.98 Hz, 1 H); MS (ESI) (M+H)" 477.0; Anal. Calcd for
Ca2sHyoN4O5S + 3.4 TFA + 0.9 H,0: C, 43.38; H, 5.17; N, 6.36. Found: C, 43.41; H,
5.14; N, 6.36.
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Exanpl e 8
N-[2-tent-Butyl-1-(tetrahydro-2H pyran-4-yl nethyl)-1H

wheeziosizanzol - 5-yl | - 2- PCT/GB2004/004124

met hoxy- N-met hyl et hanesul fonamide HN 11 SN 11 O 5
Fol | owt ng the sane procedure as in Exanple 5 using
Exa?nﬁl@Bt butyl - N-net hyl - 1| -

tet rahydro- 2H pyran-4-yl net hylg 1H benzi m dazal - %
N-{dréer(-Botitg-(eiralmpinerdiopyramihins o)) B heasanidnrdriyll-2-

me@""%\%é*’ﬁ%“ﬁ?“%ae Wit oo (0. 5'm) in 5 mb of e

g solvent was evaporated. The residue was dissol ved

tc an shed with saturat@d—\drﬁeq)us 10 NaHCOB
sol u y_g&aa and_driedsover anhydr§ol Th
prod WS ified by reversed- phas»e us\SﬂK
l e

10 50% H20 and | yophilized affordin eN t

s the corresponding TFA salt. Yiel d: 0 ng
(20% 1H)NVR (400 WMHz, METHANOL-D4): S 1 1.57
(m 2 ,157-163(m2|—|) 167s §|) 235-
241(m1 H, 3.32 - 3.35 (m 4 H ,336(

o B el L
(tetﬂa‘n’gdﬁznﬁp yrad- 4‘&'hneﬂ7y1ﬁ6H(hédzlmld&o% ;anzind 660|-1lng, Oll%bmmol)
2-chfore Bt Rp LRSS (W3t FleD 2 3D e g PRE L,
o g BB ) AL, Bt
evabbfaldt it rml was-digsetved htyEthAQ pagyrshed wifh sapratyd 9ciurpus

Nl o3 B ATt o e

by ?evél%ed%ﬁme IR MM 0304 N0 dmd(1y e A AIRr ik her
uﬂg/cmqmﬂps thietcommsmionilingZGIA alty| Yiehd: 28 mrsg (2890 ard MYRAAMMN
M A AROY B0 §3%7 - 1 NG BEH 572038204154 67 & b,
2.35 - 2.41 (m, 1 H), 3.32 - 3.35 (i, 4 H), 3.36 (s, 3 H), 3.38 (s, 3 H), 3.75 (¢, ]=5.57
Hz, 2 H), 3.93 (4, J=3.51 Hz, 1 H), 3.95 (d, J=3.71 Hz, 1 H), 4.52 (d, J=7.62 Hz, 2 H),
7.66 (dd, J=8.98, 2.15 Hz, 1 H), 7.83 (d, J=1.95 Hz, 1 H), 7.92 (d, J=9.18 Hz, 1 H);
MS (ESI) (M+H)" 424.0; Anal. Caled for Cp3Hz3N3048 + 1.2 TFA + 0.9 H,0: C,
48.74; H, 6.29; N, 7.29. Found: C, 48.69; H, 6.19; N, 7.50.

Example 9

Product A: N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
benzimidazol-5-yl}-2-[(2-hydroxyethyl)amino]-N-methylethanesulfonamide
Product B: 2-(2-Aminoethoxy)-N-[2-fert-butyl-1~(tetrahydro-2H-pyran-4-
ylmethyl)-1H-benzimidazol-5-yl]-V-methylethanesulfonamide
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11 AOH NS N | OB Folowi ng the sane procedure as
in Exanple 5 using 2-tert-butyl-Nnethyl-I-

w@ e@sostydr o- 2H pyr an- 4-yl met hyl ) - 1H benzi n darot/6B2@ai004124
ne (33 ng, 0.109 mol), 5 2-chloro-I-ethanesul fonyl
chloride (0.014 nL, 0.131 mmol), pyridine (0.013 nm,

0.164 mmol ) and et hanol am ne (0. 06 nL, 1 09 mmol) in
3 nmL of DCE. The product was puri f}
rever sed- phase HPLC usi ng 10-50% CH3 #%S_
|Iyoph|I|zed affording the title conpod §snt h
H pnding TFA salts. Yield: Prqduct A §7 ;Eg;l; \
P uct B: 14 nmg (23% . Product A. "H N
16-B4y+——s1.51 - 1.57 (m 2 H, 1.56 -

1.63 ( 1.68 (s, 9 H), 2.33 - 2.42 (m 1 Hy;
3. 160 21(m2|—|) 3.35(td, J=11.57,2. 44 Hz, 2 W), 345
(s,83 M, 3.49 - 3.55 (m 2 Hpypd. 59 - 3.64 (m ,

3.78Y 380 (m 2 H), 3.93 (d, F3.12 Hz, 1
(d, J=2.73 Hz, 1 H), 4.54 (d, J=7.6

H, 3.
@2 H. 7.68
(dd, J=8.98,1.95 Hz, 1 H), 7.85 (d. JJ—_{ZL_@l 1 H),
7.97 (d, J=8.79 Hz, 1 H): NB (ESI) (M+H)+"45§I.<
N

Calcd for 15 C22H36NA04S + 2.6 TFA + 1.5 O

42.10; H, 5.40; N, 7.22. Found: C, B 02; H 5.25;\N,
7.41. Product B: 1H NWMR (400 MHz, METHANOL-D4): . 50
- 1.56(m 2 H, 1.55- 1.64 (m 2 H), 1.66 (s H) ,
2.33- 2.41 (m 1 H, 3.07 (s, 3 H, 3.18 (t, O=H 66

Hz, 2 H), 3.31 - 3.40 (m 4 H), 362(t3557H22
Hy, 3.90 - 3.97 (m 4 H), 4.47 (d, J=7.62 Hz, 2 H),
Folgwiyeg the same proggduysg as in Eampie 3 gsipgd-teg-batdN-netlgd-1z, 1

oAt oy B Freimtlp S8 o KERYBI RS
2-cBlobé-1 - d‘bhan%sdlﬁm Fehlodde @,0148n34.1H, mﬁxoprylﬁﬁlné((ﬁ(TB ™MD,
01%805/0307 /GBZOO4/OO4124 Exa

el 4 S RFl i (0P aRbeit 49 ZMPBY A - 9T REEyftp profuct
wabpitdfidl K\A%0trsen-phdse Mprteldyd £6-50d.ana e/ oamad§ o ilized

affording the title compounds as the corresponding TFA salts. Yield: Product A: 37
mg (60%); Product B: 14 mg (23%). Product A: "H NMR (400 MHz, METHANOL-
Dy): 6 1.51 - 1.57 (m, 2 H), 1.56 - 1.63 (m, 2 H), 1.68 (s, 9 H), 2.33 - 2.42 (m, 1 H),
3.16 - 3.21 (m, 2 H), 3.35 (td, J=11.57, 2.44 Hz, 2 H), 3.45 (s, 3 H), 3.49 - 3.55 (m, 2
H), 3.59 - 3.64 (m, 2 H), 3.75 - 3.80 (m, 2 H), 3.93 (d, J=3.12 Hz, 1 H), 3.96 (d,
J=2.73 Hz, 1 H), 4.54 (d, J=7.62 Hz, 2 H), 7.68 (dd, J=8.98, 1.95 Hz, 1 H), 7.85 (d,
J=1.56 Hz, 1 H), 7.97 (d, J=8.79 Hz, 1 H); MS (ESI) (M+H)" 453.0; Anal. Calcd for
CoH36N404S + 2.6 TFA + 1.5 H,0: C, 42.10; H, 5.40; N, 7.22. Found: C, 42.02; H,
5.25; N, 7.41. Product B: "H NMR (400 MHz, METHANOL-D,): § 1.50 - 1.56 (m, 2
H), 1.55 - 1.64 (m, 2 H), 1.66 (s, 9 H), 2.33 - 2.41 (m, 1 H), 3.07 (s, 3 H), 3.18 (t,
J=5.66 Hz, 2 H), 3.31 - 3.40 (m, 4 H), 3.62 (t, J=5.57 Hz, 2 H), 3.90 - 3.97 (m, 4 H),
4.47 (d, J=7.62 Hz, 2 H), 6.90 (d, J=2.34 Hz, 1 H), 7.16 (dd, J=9.37,2.34 Hz, 1 H),
7.75 (d, J=9.37 Hz, 1 H); MS (ESI) (M+H)" 453.0; Anal. Calcd for CoH3gN4O48 +
1.5 TFA: C, 48.15; H, 6.06; N, 8.97. Found: C, 48.34; H, 6.22; N, 8.57.

138 -



10

15

20

5 Foll ow ng the sane procedure as in Exanple 5 using
2-tert-butyl-Nnethyl-I-

W@ e@sostydr o- 2H pyr an- 4-yl met hyl ) - 1H benzi m darot/6B2@ai004124

ne (49 ny, 0.163 mmol ), 2-chloro-I-ethanesul fonyl
chloride (0.022 nL, 0.212 mmol ), pyridine (0.020 m,
Ex8mpfeorgmol ) and 2M ammonia/ EtOH (0.5 nL) in 3 nL of
. The solvent was evaporated. The resi due was
N-BiteyBuiytili(tetimhgAro-3Hep yantepiméthil) d&f-bensimitl mglis-ollsV-

“wkﬁég%HFcﬁﬂﬁﬁws n brine and dried over anhydrous

was purified by reversed-phase
HPLC|u5| ng 10- 60% CH3CN H20 and | yophilized affording

t heH ﬁonp und as the corres ﬂlmg TFA salt

Yield: ﬁa% 1H NMR (400

1.52 - 4 B8y 2H)_,_]__5_8_>167(rr02 (s
39

H, 2.34-9.43 (m 1 H, 3.32 (s,

(m 2 H 93 (d, J=3.12 Hz, 1 H) ,39515(,3352
Hz, 1 H){ 4)55 (d, J=7.42 Hz, 2 H), 6.10 (d—~0=8.79
Hz, 1 H9-6. 13 (d, J:2 15 Hz, 1 H), 6.70\(dd
J=16.50, 10.06 Hz, 7.61 (dd, J=8.98,°2715 Hz, 1

F‘“E%“’m 7%#%?&%&%5%6@1&1 o usloSed b'%tgrﬁég%}lg%keoss

(tetrahiyd®o- ZH#pyfarﬂcl-Slrhﬂﬁyl)-ﬂiH H&zﬁﬂﬂaﬂl Searifihp (49 mg, 0163 mmol),

2 RS el R el s e
0.288 &ﬁh&% SREZDN- a%wér}la/ﬁtongb Bxfh%% 3 0 Oﬁﬁé@o@%n\”@as

2005/ 030732 PCT/ GB2004/004124 O SN 11/ 1 OO F
evagpeateda: The residue was dissolved in EtOAc and washed with saturated aqueous

Nl L ST D
by @Veﬂséd-pﬁadﬁ HIQC using 10-60% CH3CN/H,O and lyophilized affording the
title compound as the corresponding TFA salt. Yield: 34 mg (41%). 'H NMR (400
MHz, METHANOL-D,): § 1.52 - 1.58 (m, 2 H), 1.58 - 1.67 (m, 2 H), 1.69 (s, 9 H),
2.34 -2.43 (m, 1 H), 3.32 (s, 3 H), 3.33 - 3.39 (m, 2 H), 3.93 (4, }=3.12 Hz, 1 H), 3.95
(d, J=3.52 Hz, 1 H), 4.55 (d, J=7.42 Hz, 2 H), 6.10 (d, J=8.79 Hz, 1 H), 6.13 (4,
J=2.15 Hz, 1 H), 6.70 (dd, J=16.50, 10.06 Hz, 1 H), 7.61 (dd, J=8.98, 2.15 Hz, 1 H),
7.76 (d, J=1.56 Hz, 1 H), 7.96 (d, J=8.98 Hz, 1 H); MS (ESI) (M+H)" 392.0; Anal. -
Calcd for CyoHoN305S + 1.3 TFA + 0.3 H,0: C, 49.79; H, 5.71; N, 7.71. Found: C,
49.81; H, 5.77; N, 7.74.

Example 11

N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-y1}-N-

methylbutane-1-sulfonamide
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F5
2-tert-Butyl-1-[(4, 4-difluorocycl ohexyl)nethyl]-Nneth

wQ@ keosmeBlIeNzi m dazol - 5-am ne (for preparati on BEEGB2004/004124

followng Steps B, C D, E, Fand G (46 ng, 0.137
mmol ) and 1- butanesul fonyl chloride (0.063 nL, 0.411
mol) were stirred in fbn]_ of DCM contai ning a

catal yti c amount of £t Lt f[\?r 6h. The sol vent was
evaporated and t rq'giuct %jd by
rever sed- phase HPLC usi ng 18 0Q H20 and 10

| yophilized affording the title §gonpound as the

corresponding TFA salt. Yield: ng (62% . 1H NMR
(400 MHz, METHANOL-D4): 8 O. t, J=7.32 Hz, 3 H),
1.43 (td, J=14.94, 7.42 HF, , 1.52 - 1.63 (m 2
H, 1.69 (s, 9 H, 1.70- L. ® (m 4 H, 1.76 - 1.84

m 2H, 2.02- 212 (m 2 H, 2.22 - 2.31 (m 1 H),
Sfega.&W-{gl-?tqﬂ-l?(qwl-lz[04)4-d§1.(1w10qygl,t|))hegvl}mth41]SHJM§ZMda£Dﬂ-5-

He. 69 =8.98, 2.15 Hz, 1 H), 7.82 (d,
yl}?zf.‘%&‘faz'fq i‘g%a,“ﬁ?.g% (d, J=9.18 Hz, 1 H): MB
(ES|) (M+H) +456. Step B: tert-Butyl ©O |
[ (MNG-dif L yorogycl ohexyl ) met hyl ] car uQ; NI] O
X svﬁw% 0 F F WD 2005/ oWV@Eﬁlm
4- N- aniyn t hyl <yclohexanone (1.00g, I
was

was dissolyed in 30 nL of DCMat OC DAST (1.4% mi,
was added dropw se and the sol uti

stirred rt overnight. The solution was d wth
aqueous KHSO4 sol ution, saturated aquE HCGO3
solutidn, brine and dried over anhydrous MyBO4. The 5

216 BT o A Gor oty ety s i1 2k oonelaigueql foppine
Yiehhati %0 0 :
S RANR 34 0, P
butspesulforgd chlotidg §0.068 ml., P11 nkd) werk sBdre@ g 3 IHf DEM1 -
3

confinig o Capfiamain STOMAR it B B The aglinidravpassifd and
the pysHueERhOpirtRdhy robsdd-phdst HPLC using 10-75% CH;CN/H,O and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 48 mg
(62%). "H NMR (400 MHz, METHANOL-D,): § 0.92 (t, J=7.32 Hz, 3 H), 1.43 (td,
J=14.94,7.42 Hz, 2 H), 1.52 - 1.63 (m, 2 H), 1.69 (s, 9 H), 1.70 - 1.76 (m, 4 H), 1.76 -
1.84 (m, 2 H), 2.02 - 2.12 (m, 2 H), 2.22 - 2.31 (m, 1 H), 3.10 - 3.17 (m, 2 H), 3.41 (s,
3 H), 4.56 (d,J=7.62 Hz, 2 H), 7.69 (dd, J=8.98, 2.15 Hz, 1 H), 7.82 (d, J=1.76 Hz, 1
H), 7.96 (d, J=9.18 Hz, 1 H); MS (ESI) (M+H)" 456.

Step B: fert-Butyl [(4,4-difluorocyclohexyl)methyl]carbamate

H\g/oﬁ/ HIOY
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F F tent-Butyl
[ (4, 4-difluorocycl ohexyl)net hyl]carbamate (505 ng,

wQ2@3/0sn182 ) was stirred in 5 nL of 1M HC / AcGPCEHGBRG04/004124

for 2h. The sol vent was evaporated. The residue was

washed with ether, filtered and dried. Yield: 330 ny
4-N-B3%ami ]! bﬂ%ﬁor (¥ F 310 AP of

( Zml_lbﬂanéi\'@ &?lo%é%%o%@@ d% 2 5 d@%lv@ il o
DOM at @°(B6DAST (895 ffy, 11.0HpmoD. B adde dlﬂ)p@sm,e a:ﬁdlt-l)q somtﬁﬁ was

(d, J=7.03 Hz,.2 H).. .Step D Methyl . .
stiskftat¥Y dvemighty TG Siah BhE Roredutiy 1qusaps, iy KESOs solution,
sahﬂ*afeﬁ%ﬁﬁé’dﬂé INaGRO B 2IERit RN Nb#Znd anld dtied @Bk Antidrdus Med®,FThe

Fol | owi ng[Dt he sane procedure as in Step C of

CI'UER amdluét wa&mﬁnﬁg Y 4iliga gl flash shrasyasdgrhplygimg:d:hy hxanes :

B B R Mg orsit % TaniR GolVh oTEaRdkaRf o) 5

1.18nd 3654, (2CH)°>9014r(§r 91), &051 ms’éém PH}Q 59 9f75 EhQ'lH%,TlhﬁS -
crude product was purif lica gel flash 2

1.84 e )oéﬂépﬂ;lG&m,agl)53/&ét(héF6 @&:HZag | h6R(br.syl &) d:
200 ng (62% . 1H NWR -41 WO 2005/ 030732
PCT/ GB2004/ 004124 (400 MHz, CHLOROFORMD): S 1.34 -

‘Stei; G7[(4@Dﬂlub§ocyéloﬁ5xyl)1ﬂetﬁ§l]aiﬂﬁne&nMrocHloFﬁe- 1.85 (m 1

190-19(m1|—|),194- 1.97 (m 1 H, 2. 10 -
221(m2H) dd J=6. 64, 566HZNH H, 3.78
(s, 3 H ,68Uﬁ H, 6.83 (d, J=9718 Hz, 1 H),
7.66 (br.s, 5(brs 1 H, 8. d, J=2.54
Hz, 1 H). pE l\/bthy-l—(—3—anﬁno-4- , 4-

di fl uorocyc exyl ) net hyl] am no) pheny arbamate F
Fol | ow ng t Regsane procedure as in Step p of Exanple 4
using nethyl (4-{[(4,4 10

tertd Byl fH gledifhadoeyoldhexgh)imgthlymarbamate (505 mg, 2.03 mmol) was

a mat 0 0. 583 mmol a
st il LD ARG, Buphy 1The vt v pRaebied Y gY g
restde Wil wa3Béd with ether, filtered and dried. Yield: 330 mg (88%). 'H NMR
(400 MHz, METHANOL-D,): § 1.28 - 1.40 (m, 2 H), 1.71 - 1.82 (m, 2 H), 1.84 (d,
J=3.12 Hz, 2 H), 1.86 - 1.89 (m, 1 H), 2.03 - 2.15 (m, 2 H), 2.85 (d, J=7.03 Hz, 2 H).

Step D: Methyl (4-{[(4,4-difluorocyclohexyl)methyljamino}-3-

nitrophenyl)carbamate

NH,

o__N (‘)r‘\f
B O G

© NH

; o
F
* F

Following the same procedure as in Step C of Example 4 using [(4,4-
difluorocyclohexyl)methyl]amine hydrochloride (210 mg, 1.12 mmol), methyl (4-
fluoro-3-nitrophenyl)carbamate (200 mg, 0.934 mmol) and TEA (0.390 mL, 2.80

mmol) in 10 mL of EtOH. The crude product was purified by silica gel flash
chromatography using 5% ether/DCM as eluent. Yield: 200 mg (62%). "H NMR

- 4] -
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M5 (ESI) (M:H)+ 314.29. Step F: Methyl
{2-tert-butyl-I-[(4, 4-difluorocycl ohexyl)nethyl]-1H

wazoobeswsm dazol -5-yl }carbamate 0 H H2 NH F MeCT1¢B2004/004124

(3-ainino-4- {
[(4,4- difluorocyclohexyl)nethyl]anino}phenyl)carbanate

(40) M8 (TRLOR R PRAFRY 0 9 FEEl 2IDTRER phradapy ) 178

1.86 ot EDE1.00- 080 (.1 H), 699 - mﬁﬂIOn Wa‘J;), added. zir(m;\m Kp 3a@3d

(o G e T Bt s 006 0. ST AR B 5

7.687bd 1 ego’s‘%}yﬁﬁ%ss'&bg QY= Fersqlyyent was

conceént ated Fesi due was di'ssolved in 4 nL of
DCE and P205 (catal ytic) was added and the solution

heat at .12 o | h using a Personal Chem stry
Ste\ﬁn@@r@ﬁﬁvﬁ%w‘é‘?‘& 'S{;l, A 42 WD 2005/ 030732
dlfﬁ’ﬁI fonedyl ?ﬂéﬂ%aﬁﬁﬁoﬁﬂﬁg}lbéﬂbﬂiﬂﬁteVVaShed wi th aqueous

solu brine and dried over anhydrous
l\/gSO4 ITheqcr udeoproduct was purifiled gy silica gel

fl ash WW using 50 to Y E NHgexanes.
Yield: 122 497 "H NVR (400 ORM D) :
1.5 9 HY, 1.

8 1.43 -°1. N H- >N 66 (M
52 H, 1.67 - 1.04 (m 2 H, 2.08 - 2.18 (mJ3 H),
3.79 (s, 3 719 (d, J=7.42 Hz, 2 H) 63 (br.s,
1H, 7.23 =8.79 Hz, 1 H), 7.37 -Fr4e/(m 1 H),
7.62 (d, J=R.76 Hz, 1 H). Step G F

2-tent-Butyl-1-[(4,4-difluorocycl ohexyl )met hyl ] -N-neth
Foljowingithe|@misemesaduemasin Sepdaion Bxample 4ning 1rpreth hﬁ(4,4-

I
L
andjzh Sa&@lbrne gmbtintld¥ 102 PA/Clii20aiL OECIAG. Yield: aB8heig (009425

IZ) was added and the solution was stirred
MSaGESé)thH) 314

Step F: Methyl {2-ter-butyl-1-[(4,4-difluorocyclohexyl)methyl]-1H-

benzimidazol-5-yl}carbamate

| H
O\n/N NH, (I) N
N
1 CI Y \
NH o N
: F
F

Methyl (3-amino-4-{[(4,4-difluorocyclohexyl)methylJamino}phenyl)carbamate (185
mg, 0.590 mmol) and DMAP (15 mg, 0.118 mmol) were dissolved in 10 mL of DCM.
Trimethylacetyl chloride (0.080 mL, 0.649 mmol) was added dropwise and the
solution was stirred at rt for 2h. The solution was washed with aqueous NaHCO;
solution, brine and dried over anhydrous MgSO,4. The solvent was concentrated. The
residue was dissolved in 4 mL of DCE and P,0Os (catalytic) was added and the

solution was heated at 125°C for 1h using a Personal Chemistry microwave apparatus.
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15 15 min. LiAIH4 (57 ng, 1.52 mmol) was added sl owy
and the solution was stirred at rt overnight. The
w0 e@sn3ws2 was quenched at OC by the addition ofCIVBBRIOED04124
m.) and water (2 nlL). Anhydrous Na2SO4 (5.0 g) was
added and the solution was stirred at rt for 30 mn.

The! §utff] Wis @é&h&‘@%tﬁ'ahﬁ&fu@ ‘N d3t iRl MM andaBied over

evapor at ed. The residue ssol ved i n Et OAc and

anhydetie dgiQh E@tm@tm&%ue&pmﬁﬁl%hgogahﬂaﬂh brine

d sot.,.Yi.eld: 9 9
chrigbfenbl el © AR S B, ariquiged ma Culhy (i e
(4OU)MH% él_bﬁLOROIQ)I@/I»D)'LSWB ilsﬁZm mg? 5B (s, 9}1&681 571176@(m
2 H()gu 6’11 1.742m2 H)22.88 - 268 8¢, @c}@, 3.79¢s, BQ;I) 2,194 17 412 ch,,z

H), g@ﬁ@ﬁ@, 15,25 TP B 1 0737 @748 T8 T Fe2 {a, P 787

HzN f§-tent-Butyl -1-[ (4, 4-di fluorocycl ohexyl)nethyl]-1H
benzi ni dazol -5-yl} N
nmet hyl - 2- pi peri di n-1-yl et hanesul f onam de WO

Stef"*?%ﬁéﬁfw Tl ﬁﬁ%iaﬁééé&‘*&%ﬁym b
bertimidizoR3-@nlin® - am ne (45 ng, 0.134 mol) and

pyridine (0.022 nL, 0.268 mml) were dissolved in 3 nL
of DCE. 2 Chloro-I-ethanesul fonyl chlloride (0.021 ni,

0. 201° hdded and 5 't he sol ditN<omwadl stisrred
at rt for Pi perA dine (0.066 ni, O. :@ was
added and e dpl ut'i on was—sti+=ed at C f™or '2h. The

sol ution was washed with saturated aqueous A
sol ution, brd and dried over anhydrous
product wag ri fied by reversed-phas
10- 50% CH3 H20 and | yophilized affordipg the title
conmpound as the corresponding TFA salt. Vi :
Me@lﬁﬁ?-teryﬁluty?:b@ [Wdﬁfﬁ{%@sod%%heﬁﬁirh%]_ ‘1@4‘%enz§naaz$§ 5I:|)
yl}¢arbamate {1 B5mgng. 363 mnol)lw%dlssleQMn(lﬁ]mIZOf—i)HF Zt 0"33 M

H(é/ Eﬁbe @%én]?) 0. 4%4 'quolév%ggddeé nlgg %lte;%oluﬁlopl)was §t1%%cp at ({é’ E:]fgr

15 frﬂh ElAlﬁl (5 74m§ 517 Sﬁé %nrﬁ(?dé?vvﬁg Eid%g sPowly and tHeGolueien whs 8tiR&d at

tt cyemia. e reabign YABICREIA L RO e a8 fATCOR sel) and

T AR Ty

for 30Qhih 0 JWE 3alution was filtered and the solvent was evaporated. The residue

was dissolved in EtOAc and washed with saturated aqueous NaHCOj3 solution, brine
and dried over anhydrous MgSO,. Yield: 95 mg (93%). "H NMR (400 MHz,
CHLOROFORM-D): § 1.41 - 1.51 (m, 2 H), 1.54 (s, 9 H), 1.57 - 1.67 (m, 2 H), 1.68 -
1.76 (m, 3 H), 2.07 - 2.17 (m, 3 H), 2.87 (s, 3 H), 4.15 (d, /=7.42 Hz, 2 H), 6.61 (dd,
J=8.59,2.34 Hz, 1 H), 7.01 (d, /=1.95 Hz, 1 H), 7.09 (d, /=8.59 Hz, 1 H).

Example 12

N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-yI}-NV-
methyl-2-piperidin-1-ylethanesulfonamide
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What is clainmed is: PCT/GB2004/ 004124 A conpound of

Formula | or a pharmaceutically acceptable salt
wob@sesf324 RO 1 S N R305 1 wherein R1l iBCT/GB2004/004124

sel ected from Cl_I oal kyl, C2-1oal kenyl, C2-10al kynyl,

R5R6N- C1- 6al kyl, R50 Cl1-6 al kyl,

RSC(=0) N(- R) - Cl 6al kyl , R5R6NS( = 2 Cl- 6a| kyl ,

Rﬁ@S C»%@( Cl- 6a|ky|

7) Cl- 6al kyl ,

7) - Cl-6al kyl. C6-1oaryl 15 \‘EW
CG Ioaryl =0 - C1- 6a1ky1 C3-1 ocycl oal kyl

CA- 8cyetgal kenyl Cl- 6al kyl ,

C3- 6h€ ocycl yl - C1- 6al kyl

C3- 6hgtef ocycl yl - C(=0) - C1- 6al kyl ,

Cl- | oltydr ocar byl ani no, R5R6N-, RSO R5C( =0)
R5R6NS(=0) 2-, ~ RSCS( O)2N( R6) R5R6NC( O)N(FR?)

o T A S Bh ot L B ian i

(45ng, CB3ohet d?f eﬁﬂ}iﬁlri)ﬂ 1ie (@ @2@(11‘L0b 268\%‘@156 xS HsShived in 3 mL
Cl-10al k I"oal keny

of BEE Gakly orc(;i .e@glmks}ulfonym,ldrtﬁhr@ 02 un-Lop 201 -BmbRywas added and
the%h%ﬁﬁ%as %? ati r? é Fﬁga %Ihdme (8 086 lrrﬁdal k6e7%ymmgil) v&?aasllaﬁged

eterocy C

an(ﬁhe Gbktien aay Gﬂm‘éd (73 f&hhﬁ at Hé)éblutlon was washed with saturated
Iohﬁdrocarbylan1no -l oary C6-1 oaryl - C(=0O

) -
aq1t§9ﬂ$ Palle Qs aplugipn, brinegad én%pmﬁyhydrwmgsoer by ploguctovas

puthe P FhRGL ke HRChing FES0J iR Sl B DTy e
afferdingcthe dtlé camphaideg el cornegpunding TFA salﬂEYMbl(yLO BE M3%). 'H

NI e M AN 55015 1 3o 1 ko 0yt o © ). 171 - 1.77
(mCBngC%C' P?ﬁ@“ﬁ’ HEr9 | ﬁﬁ?'(rﬂab ki 2.632 535 K4 2 1), 2.20- 2.30

cycl oa
(m,J3HERA%r 264 Gp2HRY3.450E; 51&)}@51 €49 (8 yE)palekenyls,(m, 2

BN R e %EIB,@@%’ (et %21%'%72.101{151 Al s
). God @ eowli, Conl v heRsBoucARR Kb o

C3_8cycl oal kyl - scycloa keny
Cst@MﬁbSExb@y Tl&‘é&klyq)Hﬂl 64%48; H,GB% ty 6l 1alHoang] C, 4631 ;
gﬁtﬁrp%yl C6-1 oaryl or C3-6heterocycloal kyl used in
efining R2 is optionally
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substituted by one or nore groups selected from
hal ogen, cyano, nitro, nethoxy, ethoxy, nethyl,

w@edwglo307y/ dr oxy, and - NRSR6; -45 WO 2005/ 0307 32CT/GB2004/004124

PCT/ GB2004/ 004124 wherein R5, R6 and R7 are

i ndependently selected from-H, C _6al kyl, C2_

6al kenyl, C2_6al kynyl, and a divalent Cl Ggroup t hat

toget her with another divalent R5, R6 or R7 forns a
Whsbistglgmedsia ring; R3 is selected from-H Cl_|oal kyl,

C2_in0 ngﬁgx faﬁﬁ C
L C3 |a%£ oa?ﬁf 1ﬁ%iF{Q¥ﬂm¥§§ ﬁgﬁ%&%ﬁ%@ Fsﬂﬁé%mPEy
C3 6heterocyc| oal kyl , 9R*R R~ - 8 RENIV N 9 and RO OR
1 optionally subS|t|t®ted with one or nor e groups
sel ected fromCl - quk -. oT- nj no and
Cl. 6al koxy; each o an ependent Iy
selected fromH, C _ival ky NI oaI kenyl ,
C2_i oal kynyl, C3_iocycloalkyl, g
C3_i ocycl oal kyl - C1_6al kyl , C3 6heterocyc|y|
C6_ioaryl, 10 C3 6heterocy1| cyl -C _6al kyl,
06 _ioaryl-Cl _6al kyl, and a divalent Cl1 Ggroup t hat
whetsfet her with anot her di val ent group selected from RS

& o FAER Brf ) i R IS KR,
R® @s‘Jle(aﬂwt,l REHROIN(-K3-Ciopikyl, déms(~0¢zlcaaan@u R°CS(=0);N(-R%)-
Ci- %@E‘Eﬁ@@@% Rd%ef&ﬁwyﬂm&si “ONR"EC - gatkdy Co-10am1-

C.4ill2] €0iarGLCOADPOD.iey1 0L, ORM:AN1 2D B4 R NEA- O

more groups selected from hal’ogen, tyano,

Cr-patley the@rqwszlyl Cargalkiyl) Cs. éxemcyctyya:(a—ﬂycl gaiklyl,1 VRS R6;

1 g e BRAL, BOOL B RGO AR orasi=of e

st_oomcmalﬂém%@ww) Rénm8<~0)zN(R)  Coaoanyl, Cooaryl-
8cycl oal kenyl - C1_6al k npound cl ai med
QW draaioprcloaliahelrascyicl Q@kmyl,u (Es sh@tp@ércéml amd&mmrte@aycuyu-

CH@‘?‘?&% i G dky‘f“"%@éﬁ?f}“‘]’ke%ae‘g%v it %‘é‘iry‘c?‘ POy

Cs. (5311’1'@6’6@95@%1@1}’@3 {ottydladlkyltCy 66Xy, Ci; @@icdalkenyl-C_salkyl,

C %Wéfyi%aﬁéﬁw O e g (HORs 6Ky obydrocarbylamino,

|
Cs. Q%;llﬁ?és i oal Q’% Wl@alkyp I@;Q%’!%C&l/%ﬂiéeg‘brtﬁ ﬂ)eterocyclyl or
Cs. @Eten%}'kbﬂ C(fggl-l @h‘étredafumtg ® 45(meiohgllly s1113§t1ti1tm1|byl Qne or more

C3_1oh
eroftf SRR AR Btlobern G R Pt 5% Mot ot yarons.
an&%ﬁ&ﬁﬁ;uted by one or nore groups

R2 is selected from Ci-10alkyl, Ca.j0alkenyl, Cyjoalkynyl, Cs_jocycloalkyl, Cs.
1ocycloalkyl-Cy.galkyl, C,scycloalkenyl-C.galkyl, Cs.¢heterocycloalkyl-Cy.salkyl, Ca.
scycloalkenyl, R5R6N-, Cs.sheteroaryl, Ce.joaryl and Cs.gheterocycloalkyl, wherein
said Cj.joalkyl, Ca.jalkenyl, Cy joalkynyl, Cs.scycloalkyl, Cs scycloalkyl-Cealkyl,
Ca.scycloalkenyl-Cyalkyl, Csgheterocycloalkyl-Cy.salkyl, C4scycloalkenyl, Cs.
sheteroaryl, Ce.j0aryl or Cs_¢heterocycloalkyl 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®;
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sel ected from hal ogen, cyano, nitro, mnethoxy, ethoxy,
met hyl , ethyl, hydroxy, and -NR5R6; R2 is selected

wo cssi73Bal kyl , C2_6al kenyl, C3_6cycl oal kyl , PCT/GB2004/004124
C3_6cycl oal kyl - C -ial kyl, C4_6cycl oal kenyl - C1_4al kyl ,
C3_6het erocycl oal kyl -C1 4al kyl, C4 30 6cycl oal kenyl ,

cs _ Sthetedn R%}rﬁfl and Réaeé\inde@ﬁaerﬂmwctedvmﬁ eHNCsahikyl, C;.
g {]5 6al keny C3_ocycl oal kyl s
63116%@ 3{;@ éilpﬁréyfimd@ldlwpmﬁl sSOND dlad} do grilhex avith anotheralivatent R,

R+ {l@mgg;yrg / GB2004/ 004124
83 6het erocyc (thf%lf ’C1- 4al kyl, C4.6cycl oal kenyl ,

C3. Ret mmdyﬁqm RHReMoamgn € platieny], Qas@dingl, €of horgilkyl,
tituted by one or nore groups

{ u
C3é‘%§V‘é18?lg§1 bRy Eo TRt Eoghcisenelolic: noxy.
ngt hyl, ethyl, hydroxy and -NRSR6; R3 is selected from
-§ C1- 6t kyl 2 C2- 63l k gayl 1 C3. 6cycl oal kyl, C3- 8 RIN-
R*anthyR-~i 5 Eeter@é‘ cl 051 y% optional Iy subsitituted
with one or ~ 'nore groups sel emntmdaﬂysuhs(ﬁtutedbklyﬂomotmore

: of nd R9 is ind ently sel ected
groi’l‘gw‘ggﬁd e ?Wpfgh%ﬁg%’aﬂ?é‘m%@ ﬂ@&‘yugm Kyl ,
C3- 6gshcdfalaley R ﬁ?slma@elﬁuéntly%le@!éatﬁ%ﬁﬂamctykoa@@ii C;_10alkenyl,
C3, 6het er ocyl cyI Cl- 6al kyl, wherein said 6a I7k
C. gplkgayk Emyoryclediode e loavaloalyl-Gaalby) Qmmmby@ﬂ @ahmh

e R T e
w1ﬂi|ana1hend1vgenngwmgﬁdemwakfrcfné ?ﬁgﬁ? Eﬁﬁﬁn&%%ﬁfl%ﬂﬂﬁm@t ion

a
Whé?“gi?ﬁﬁwﬁww H@eﬁcgwﬁﬂﬂwy 3- @awéwlkylcﬁs locycloalkyl-
C, QIE}‘IGCP&M&H@yC@P g%rﬁ e%‘f%é/féﬁ)é ?@21 L 151'11811 or

said Cl_6al kyl
dlvgignsﬁyggr@m ik y;ptlc@:allﬁ ailltslylEJ,tTchy ﬁtae@mnom?@bgm selected from
6hetera al ky ent Cl-6 rsoyp
halff’ g%%%wﬁ?ﬂ AL SRS R
sel RCisadlebie@RonhATOOLalkGly & lk'éh 1r@ Qﬁﬁﬁrhﬁ
c nmet hy et hyl| hydrogfgaaﬁw RI&Q il g’ 31&3@%}1@’
»af¥elpaid farmalkl Pyd Cebaslogtenyldi. eaHtYénd Cl- 3a| kyl. 3. A
compound as clained claim1, 20 wherein Rl is sel ected
from Cl. 6al kyl , C2. 6al kenyl, phenyl - Cl-4al kyl ,
2. C3 Aammalotmi kyydlaifded 4@ khaith 1, WherBy cl 0al kenyl - A - 4al kyl ,

Cs3. %h S{EB@%O% kgﬁhlgygslléwla firyyl; Castidkomyl @byl gl el |
Cs. Wl@c}ll?}éi@él |k§11 @%&Ydag(ggg—% aﬁggyff Q%)lll olhet?rog){clyl-CMalkyl Ce.
walah,.cagwpba]lkylg |€yjlolﬁemtab]lyyhnd CBscycloalkenyl, wherein said Cy_galkyl,
Ca.ealkenyl, Cy.alkynyl, phenyl-C;4alkyl, Cs.iocycloalkyl-C;.salkyl, Cg4cycloalkenyl-
Cialkyl, Cs.joheterocyclyl-Ci4alkyl, Cs.joaryl, Cs.jocycloalkyl, Cs.ioheterocyclyl and
Ca-scycloalkenyl used in defining R! is optionally substituted by one ox more groups
selected from halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy, and
NR°RS;

R? is selected from Ci.salkyl, Cy6alkenyl, Cs.¢cycloalkyl, Cs scycloalkyl-
Cialkyl, C4.¢cycloalkenyl-C.4alkyl, Cs gheterocycloalkyl-C.qalkyl, Ca.
scycloalkenyl, Cs_sheteroaryl, R°R°N-, and phenyl, wherein said C;.galkyl, C,.
salkenyl, Cs.scycloalkyl, Cs.¢cycloalkyl-C; 4alkyl, Cascycloalkenyl-C; _salkyl,
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| oaryl, C3-1ocycloal kyl,

C3. 6het erocycl oal kyl -d -4al kyl, and C4_6cycl oal kenyl
w@e@d/0301325 defining RL is optionally substitupedGBgo04/004124

one or nore groups selected from hal ogen, nethoxy,

et hoxy, nethyl, ethyl, hydroxy, and NR5R6; R2 is

CsghdtactadodkdlnT,Cakea Iy ybycl dale@dl, Icsond 150
i ﬁg(c): (‘zld,oall k)}{I@B dCg‘])é.yd?al k y \/\bﬁgl?/é?rg%a?g Cl-%\ﬁ%/}fe}lyl

d C3- . l
us o _n(glg%;g@lg , Iscoptigually S@hq;tiqueg BH@neer wetecgwapk selected from
: b . . Ll
halbpd TV SHRE bl elffl, AR R RS
hal Bjénselentachibouy,~Ho Cheallyyl, ORalisenyl, €5 hogiclodivglr oxy and

NRSR6; WO 2005/,030732 PCT/ GB2004/ 004124 R8 1 g.N R3
is selected fripm C2_6al kyl, C3_6het erocycl oal kyl and R

optionally R i tiand ed&a@t/& one or nore Cl_6al kyl,
shedgrdeyomadleydj N saf d C3_6het el ocy ebtiahdilylsubsifitded wath one or

| east one nitrogen rin tom and the radical of
nKE%%%WB%@5%&%iﬁ@%ﬁﬂ¢ﬂiwgm gﬁﬁﬂ{on t he atlleast one
M L CRARSTICAA 10 AP AB MR R AACH, o, AR ffReh,

i ndependent |y sel ect'e

Csn@lckmﬂgﬁl,lﬁfstacy@&alkﬂk(ﬁllydalk\i’ﬁﬂ;rshﬂtéldbyqul-aﬁd_eﬁéh(s | klei;ekocym‘yd-cl-
i idinyl-Cl 3a rein sai 1 6a ,

IRUPERGRIAH Gl Sreiost; G Faf Ry kvl st Gueation
Cs PicperoiyiblylyCs. Sktededykosi-CakBkyl QRY a Qivldry @g@%ﬁﬁ%@ggma

.one or npre groups selectedsfronbhalogen,.
withiapgtbgr divakephgioup sgleied fromd @rg RaformeRepestionrd alingR4,

) i t d - d
W D o S Py Ry M
6heero¢3&l3d atlé lctg,.@]gbtérlbm}dﬁlh ng]!Rt?b’( l&‘\]hﬁﬁlh iydld Ci-ealkyl, C,.6alkenyl, Cs.
cycl.ope cycl obut yI ne
6°Y8§y?é‘i‘%fg ;9%3{02&1%@1-6&%14 %fh‘e‘%{f‘éfpﬁ@}/}{li ChdtresderiyCi.calkyl or
sl SRgssapl i U SUEILILAS By gy o

halpggye cyationyite; mpthoxiy-atitdyy neyhietion,iyidroxdy aet-AYR Ry dnd
bengyl;s jes selected fromt-butyl.  n-bytyl,
2o ke |a-l%-1% S fdep B‘&[}i %FE“%U%%% ﬁ%@@dzél-ﬁlaéw ,
2- hydr oxy-propyl, trifluoronethyl, 1,1-difl uoroethyl,

2,2,2-trifluoroethyl, 1- cyclopropyl-ethyl,
3. 1- nBtqepnoypé py flaimediclaimmet hyl - pr opy! ,

s SR e el o Gt pf g P IBE
Cs-ionvidpatiogleDit fabkyh g CYobshikehy OY.saltkyl 208 o%91,33Y i clodlicylA
Cs %t rc())c%lrc]: oa e}ll-%?.t4ae lt glgdr%4-6cycloalkenyl, wherein. said C;.galkyl, C,.
salkenyl, phenyl-C;4alkyl, Cs_1ocycloalkyl-Cy_salkyl, Cs.scycloalkenyl-Cy_4alkyl, Cs.
10aryl, Cs.iocycloalkyl, Cs sheterocycloalkyl-C salkyl, and C4_scycloalkenyl used in
defining R' is optionally substituted by one or more groups selected from halogen,
methoxy, ethoxy, methyl, ethyl, hydroxy, and -NR°R®;

R? is selected from Cralkyl, Ca.alkenyl, Cs ¢cycloalkyl and Cj_¢cycloalkyl-
Ci.salkyl, wherein said C;.salkyl, Cysalkenyl, Cs.scycloalkyl and Cs.¢cycloalkyl-
Ci.salkyl used in defining R? is optionally substituted by one or more groups selected
from halogen, methoxy, ethoxy, methyl, ethyl, hydroxy and -NR°R®;
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N-[2-tent-Butyl-1-(cycl ohexyl nethyl)-1H benzi m dazol -5

WO 2005408078 N- tri net hyl sul fam de; PCT/GB2004/004124
N-[2-tert-Butyl-I-(cycl ohexyl nmet hyl)-1H benzi m dazol -5
-yl'7-N, N-di ethyl -N- nethyl sul fam de; 30 WO 2005/ 030732
PCT/ GB2004/ 004124 N-|[
1- (cycl ohexyl net hyI ) - 2- (1 1-di et hyI pr opylg) NlH- benzi m

d t.h | f N
PR iseteclsads R o BRI g ¥ Y 1 optionglly
Sum”fmem\hdﬁlzdﬂe&mﬂréCl@alkﬁnm&yl but ane- | - sul f onam de;
N-[2-tert-Buty
-( E @the%fng zsh%e;e%wl%ﬂsml mﬁm 3tlegst paer mtmgaamgasmy pnd

toq ST PH P, el TR0l or SRR it e

andeheiem ehal of R5and/R] is 1hblep‘ehdiatﬂt}}2$eﬂﬁﬁtﬁ1@bmn-ﬂ{yl salkyl,
d N-[2-t But y
mor?elac{i ]Z@Jé? yggylﬁgejl}cgﬁylgpwaﬁg{*@%p1ger1d1ny1—C1 salkyl, wherein said
n L
RPN pyr OB i Bt ppepigah oot o
opti¢itadly sabhsyitirted Ry-omeyoramert-groumstsejdcedifrom halogen, methoxy, ethoxy,

mgkyﬁeﬁn@%%m?ﬁﬂ@%n@ul fonam de; N [2-tert-Butyl-

: 5@“ lq]{sfaﬁhﬁ)é%ﬁ&e Aldepotidentivsadored vk =1k ahk i, §Ei1m dazo
- y -
2-[ (2- hydroxyet hyl ) am no] - N- et hyl et hanesul f onam de;

2-( 5%;1{1 n t | -
4. é ra ygﬁa Q%é‘épyr alh%&itl Inll‘re“ﬂ%tr%’( 1 H

benR| li sebbezteld-frony bﬂ'cld}hdiglﬂwhﬁt b?ﬂ@p&t?ﬁi&lﬁ@ld@cl&ﬁt lmethyl

%l£¥ -tertg- Eut%l Xd (tet hydr o- 2H pyran 4-yl met hyl}g

cy Wgthyb4 lﬁoroow erpeateriyleeloheryistmlde

d18pdnBidth AU erh -
cygp ?}F gﬁ fuol;l}(’)c eg?)? hfll (e %dr%ﬁgg%n r11nleth dazol -5-yl
plgerldmb(letlwl Hif-hlkﬂﬂh}dﬂeplpbndmulhhdlh@ﬂmﬂébeﬁ@'l N-

t hy
Hi{g Fﬁf%afﬁ%]? g Y dblItlylu _rr%g%ck q)e)t%/ll i)sggentyl E-methoxy-z-

d}iﬁrﬁﬁtl’(}&i}cx Iﬁbﬁﬂr trﬁluﬂrolné&hﬁt DangIubi RN Zjﬁ 2atPﬁ1uoroethy1 1-

phar maceuti ca accept ab salts theredf
cyclopropyl-ethyl, l-methyl—propy 1,1-dimethyl-propyl, 1,1- dlmethyl -3-buten-1-yl,
ethyl, and 2-propyl;

R is Cysalkyl and R®.R°N-, wherein R® and R’ are independently selected

from —H, and C,_zalkyl.
5. A compound selected from:
N-[2-tert-Butyl-1-(cyclohexylmethyl)- 1 H-benzimidazol-5-y1]-N,N',N'-

trimethylsulfamide;

N-[2-tert-Butyl-1-~(cyclohexylmethyl)- 1 H-benzimidazol-5-y1]-N',N'-diethyl-N-
methylsulfamide;
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WOore@s/o3nTent .

WD 2005/ 030732 PCT/ GB2004/ 004124 6. A conpound
according to any one of clains 1-5 for use as a
7. The use of a conpound accor di NBCT/GBaWy/004124
one of clainms 1-5 in the manufacture 5 of a

medi canent for the therapy of pain. 8 The use of a

conpmwncbyamaty@h%ym @ny. RRsth9fprépal-Te- Benélrhﬂaaidi%-yl]-N,N-
manuf act ur e a nedi canment for the treatnment of

anx figgsgfh ﬂﬁ@gﬁﬂéks 10 9. The use of a compound

according to any one of clainms 1-5 in the manufacture

of a nedicanent for the treatnent of cancer, nultiple

scl M[aste&-Blffgale(tB@ﬂiydﬁo AHSpAee.4- ylkﬂwﬁﬁylpgm@bxﬁnﬁla@m@,yl]
Al zhei s di sease, gastrointestinal disorders and

car 078§ ¥@HP§F16W-8¥%E¢§» 15 10. A phar maceuti ca
conposition conprising a conpound according to any one
of clains 1-5 and a pharmaceutically acceptabl e

C ar Nl-[érz‘ei t4RntylA - (teﬂrd‘}m'dro‘ M—pﬁent%trmﬂwl)}ﬂlﬂﬁ%nﬂiﬂﬂda@l—5-y1]-
step o
t‘?‘@ﬁ?ﬂ?@i“? a]( 366 ﬂopgmffged of guch therapy a

therapeutl cally effective 20 anmount of a compound
according to any one of clains 1-5. 12. A nmethod for
pr efydRitag-Bu ey des- Z%tha’r -yimetlyl R1 B-beRginGdaddl-G-y1]-

For Ny Py % Radh S iR & KPP0

N-[2-tert-Butyl-1-(tetrahydro-2 H—pyran-4-ylmethyl)-1 H-benzimidazol-5-yl]-
N-methyl-2-piperidin-1-ylethanesulfonamide;

N-[2-tert-Butyl-1-(tetrahydro-2 H—pyran-4-ylmethyl)-1H-benzimidazol-5-yl]-

2-methoxy-N-methylethanesulfonamide;

N-[2-tert-Butyl-1-(tetrahydro-2 H—pyran-4-ylmethyl)-1 H-benzimidazol-5-y1]-
2-[(2-hydroxyethyl)amino]-N-methylethanesulfonamide;

2-(2-Aminoethoxy)-N-[2-tert-butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-

benzimidazol-5-yl]-N-methylethanesulfonamide;

N-[2-tert-Butyl-1~(tetrahydro-2 H—pyran-4-ylmethyl)-1 H-benzimidazol-5-y1]-
N-methylethylenesulfonamide;

N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1H-benzimidazol-5-y1} -

N-methylbutane-1-sulfonamide;

N-{2-tert-Butyl-1-[(4,4-difluorocy/clohexyl)methyl]-1H-benzimidazol-5-y1} -
N-methyl-2-piperidin-1-ylethanesulfonamide and pharmaceutically acceptable

salts thereof,
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R -50 WD 2005/ 030732 PCT/ GB2004/ 004124 11 wth a
conpound of R2C(=0) X, in the presence of a base and
wopisosEBly a coupling reagent, followed by tPEHGBRIW/004124
by an acid; wherein 5 X is selected fromd, Br, F
and OH Rl is selected from G -ioal kyl, C2-1oal kenyl,
CZ loal kynyl, R5R6N- Cl-6al kyl, R50-C -6 al kyl,
=0 N( - R6) a - 6a|ky| R5R6NS( 0%2 G - 6al kyl ,
6. R5 comyppnpd mgar @g_tg@m(pne of claims 1-5 for use as a medicament.
R5R6NC( =0 N( - R7) - C1- 6al kyl ,
R5R6NS( =0) 2N( R7) - C1- 6al kyl , C6-ioaryl - Cl-6al kyl,
7. C6_Thanyd of@(coB)pdiindGrbinyling 163nk 0ay of erkdy 1 -5GA 11@ahkMfacture
C4- g.cgﬂ:ll oal k@gyl 10. C1-6al kyl,
of gredicameptdey thetherapy 94 PRipY |
C3-6het erocycl yl - C(=0) - C1- 6a| kyl ,
G -iohydrocar byl am no, RSR6N-, R50O, R5C(=0O N(-R) -,
8. R5RENS(ise@f2-comprams (e tR@l)ly on&RoREMEHs O NG ﬂi%?ﬁlanufacture

RSRGNS( = R7) -, C6-1oar iloaryl- C(=0 -, C3-1
°%E§R&°61§F%29f!\!&eﬁ%ﬂé%m&.ﬁ%%§bf dlS@e’@het erocyclyl and
C3-6heterocyclyl- C(=0O-; wherein said Cl-Ioal kyl,
C2-1 oal keofy C2-i oal kynyl C6- 1 oaryl - C1- 6al kyl , 15
9. Cs- Thansg @(c&gpmxd@apwmg to any one of claims 1-5 in the manufacture

of %1 %i%gl%(lgljlt%} 1!5% ﬁea%ﬁl(s%l ql%ylgﬁlcer mgﬁ%fe sc?erléselg] )ﬂark(i%so% S (i( gease

érocyc
Hufiiadbre's eliqey, A lxheiaierld diSehs® dhaktydintestinal disorders and
é% | ohydr ocar byl am no, C6-ioaryl, C6_10aryl-C(=0) -,
cargigvaseulae disardets . 4 8cycl oal kenyl, C3-6het er ocyclyl or
C3- 6het erocycl yI -C(=0)- wused in def i ni ng RL is
optionally substituted by one or nore groups selected

10.f r oMﬂhaiwuﬁcalmnmosMohrcOmmeEQWmﬁhh@ )wcordfﬁ% BY4ny one

t.h 20 .and -NRSR6; R2 is selected from
of i ﬂf sdat R‘}ﬁj %?SP?&%}WI accepsale GHKighy |
C3- Iocycloalkyl C3- | ocycl oal kyl - C1_6alkyl,

C4- 80yc|oalkeny| C1- 6al kyl ,
11.c3- Sheethod oy theothekaply- (El)aﬂainlq/Wamelooﬂed! ahioml, lcempkising the

eSO SPed PR e 1 gy et

amé&ht b0 8 k@pyind Qcolr&iﬁ% Ky v} oneCet-cBamil10al kyl ,
C3-8cycl oal kyl -G - 6al kyl ,” 25

CA4_8cycl oal kenyl - C1- 6al kyI

R R yﬁ%ﬁ%%tﬁoﬁéw% Bcl oal kyl used 1

defining R2 i s optional substituted by one or nore
groups sel ected from@a'ogen cyano, nitro, nethoxy,

et hoxy, nethyl, etFt%d. “Nyd o\ nd NR5R6 wherei n R5,
R6-and R7 are indepen entI Ie ﬂifrom H,
Cl-6al kyl, C2

I

comprising the step of reacting a compound of Formula I,

o

1
R3_§/N\©:NH2
H
° N
R
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30 6al kenyl, C2-6al kynyl, and a dival ent Cl-6group

that together with another divalent R5, R6 or R7
wo eos®3E3portion of a ring; R3 is sel ected froPeFEB2004/004124

Cl_| oal kyl, C2-1oal kenyl, C2-ioal kynyl,

C3-1ocycl oal kyl, C3-1ocycl oal kyl - C1- 6al kyl

C4- 8cycl oal kenyl - C1- 6al kyl , fZ3_6het erocycl oal kyl, -51

VO 2005/ 030732 PCT/ GB2004/ 004124 9 R R i~ 8 RS- N
Withgnompreymgf RRCG=Q)Ki inthe prpsengh off 8 ibesstand opfiotalkyrrecoupling

.C1_6al kyl, hal ogen, am no
reégglg’ %11_6a &Q@gcﬁ&%{%ﬂ ’and R9 is independently
whesdirect ed from H, Cl_Ioal kyl, C2-1oal kenyl,

| ocyc] oal

g_%g‘g i/eﬁgﬂdkfffi’ mE], B kFiapd O k]é% 6heterocyc| yl,

CoRon Jeqisd e CPLRIREC 1%?1@%3’ g, RRN Gyl X

R*OdGethier], RICEOMIR N salkybRIR S(F@nmmﬁng‘%sm@maz

O R RN hicarialin B RERS AR Tl coary:
Clgﬁkﬂlo@;y GdaByd LCE?QO) @&ﬁ@?ﬂl P@}cl@éllkyl AR K, scycloalkenyl-

C3 6heteroc

@@h@zeh@i@rppm}yl- -CrsaBail, k@i qhe@@cyobm(—@)kcﬁedukw or
Bl il RN RS, KNG RS R ro.
Rsﬁﬁﬁmw(-ﬂé) hRM@@U)NKnR7% RIRNSC-ONCR)- 204, oé\ﬂ?ﬁ@%maryl-
d R4 is selected from-H C kyl,” C2_10al'ke
C(—Cé) &%Hquﬂyp Yb§4{8%§%u€?@lykﬁ3 6h€terocycly1 and Csg 6heterocycly1—
C(?z}é@%ﬁglg%g?lf&g?@%ﬁ éél]kelﬂﬂ 19C,.oalkynyl, Cs.iparyl-Cyealkyl,
Cs.10aryl- C(—O) C 6alky1 Cs. mcycloalkyl Ci-salkyl, Cy.scycloalkenyl-C; galkyl,
Cs.heterocyclyl-Cy.alkyl, Csgheterocyclyl-C(=0)-C,.galkyl, Ci-10hydrocarbylamino,
Cs-10aryl, Co-10aryl-C(=0)-, Cs.jocycloalkyl, Cs.gcycloalkenyl, Cs sheterocyclyl or
Cs.gheterocyclyl-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 —NR5R6;

R?is selected from Ci-r0alkyl, Cz j0alkenyl, Ca.joalkynyl, Cs.jocycloalkyl, Cs.
10cycloalkyl-C_salkyl, Cs.scycloalkenyl-C galkyl, Cs.gheterocycloalkyl-C,galkyl, Cs.
scycloalkenyl, R°R®N-, Cs_sheteroaryl, Cs.jparyl and Cs.gheterocycloalkyl, wherein
said Cy.jalkyl, Ca.jalkenyl, Cy-jalkynyl, Cs.scycloalkyl, Cs.scycloalkyl-Cy.galkyl,
Cs.scycloalkenyl-Cy.galkyl, Cs.gheterocycloalkyl-C.galkyl, Cascycloalkenyl, Cs.
sheteroaryl, Cg.10aryl or Cs.¢heterocycloalkyl used in defining R is optionally
substituted by one or more groups selected from halogen, cyano, nitro, methoxy,
ethoxy, methyl, ethyl, hydroxy, and -NR°RS;

wherein R, R® and R are independently selected from —H, C;_alkyl, C,.
salkenyl, Co.salkynyl, and a divalent C;.¢group that together with another divalent R®,
R® or R forms a portion of a ring;

R? is selected from —H, Ci.i0alkyl, Csq0alkenyl, Cy.jpalkynyl, Cs.iocycloalkyl,
Cs.iocycloalkyl-Cy.galkyl, Cyscycloalkenyl-Cy.galkyl, Cs.sheterocycloalkyl,
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Ra/N\f‘J

N
| 9
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and R\O/%
OR"™ -

optionally subsitituted with one or more
groups selected from Cy.ealkyl, halogen, amino and C;.galkoxy;
each of R® and R’ is independently selected from —H, C;.jpalkyl, Cs.10alkenyl,

Cz.10alkynyl, Cs.jcycloalkyl, Cs.iocycloalkyl-Cygalkyl, Cssheterocyclyl, Ce.iparyl,

Cs.sheterocylcyl-Cy.galkyl, Ce.10aryl-Ci.alkyl, and a divalent Cy_sgroup that together

with another divalent group selected from R® and R® forms a portion of a ring,
wherein said Cy.jpalkyl, Cy.10alkenyl, C, oalkynyl, Ca.iocycloalkyl, Cs.gcycloalkyl-
Cisalkyl, Cs.sheterocyclyl, Cg.joaryl, Cs.sheterocylcyl-Cy.salkyl, Ce.j0aryl-Cy.galkyl, or
divalent Cy.¢group is optionally substituted by one or more groups selected from
halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy, and -NR’R®; and

R* is selected from —H, Cy.jpalkyl, Cy.j0alkenyl, C,.j0alkynyl, Cs.ocycloalkyl,
'Cg_locycloalkyl-Cl_(,alkyl, and C,scycloalkenyl-Cy_galkyl.
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