WO 2004/ 108688 PCT/ GB2004/ 002427 -1 BENZ M DAZOLE DERI VATI VES, COWPCSI TI ONS
CONTAI Nl NG THEM PREPARATI ON THERECF AND USES THEREOF BACKGROUND OF THE

| NVENTI d of the invention The invention is

t-her apeﬁ%z@gﬁ@ggénds whi ch are CBI receptor |igands, Bﬁt&%ﬁggoé@gﬁgél
conpositions containing these conpounds, manufacturing processes thereof

and uses thereof, and nore parti cul ariy to conpounds that are CBI receptor
agoni sts. More particularly, the présent invention is related to conmpounds
that may be effective in treating 10 pain, cancer, rrultiple scl erosi s,

Par ki nson' s di sease, Huntington's chorea Al zheiner's disease, anxiety

di sor der aral]

Di scussi csr%—lg@ Sé F oot

field of study for- BREPM@@TK)N'THERE@EENDWESTHMEGFat Cannabl noi d
recept or (e.g., CBl receptor, CB2 receptor) Tirgands 1 ncluding 15 agoni sts,
BAGKGROUND OE T BYVENTIGNoduce relief of pain in a variety of -
ani rfoﬂgldsofﬂ@‘m A 1rlactl ng with CB1 and/or CB2 receptors. Cenerally, CBl1
rece r-s——are—l—otaﬁf-ecf—pr edom nately in the central nervous system whereas
CB2 r ecept or Shaineertionds ethtql o edrigeytié compdagdPehich hﬁ:rgsﬁ:@depadrelgaﬁdscmr ily
restricted to t.he cells.and tissues derived fromthe immune stem 20

Whi l e CB aTF’éE%‘BP%FO%BﬂF%‘%SsCOH@Wt %SGRQIDP%"EI}‘%HWF%&H%IWS@E replic) and
anadam f ﬁg% h end to
exert uﬁgdegi%% g]e%%ﬁghgﬁe P IJngcts %gﬁbbﬂﬂsg%gﬁﬂggﬂ} \?gé%gl dgém?‘t e%%égé t he
abuse ppmmlmév,,thmm@numpertmnwlmo comp@mslﬁd@t mey be effbative iutrektimer ed si de

ef f are _kno t-he ecept ors t.ed.in CNS. There
ar e‘iﬁl n8& o1 &vi de Igle Sclr%% g mso g%ls?l ng l{nﬁlggt o’gﬁchg\&%r&c ﬁémg ti ng at 25
per i phedikbass) dn&&t}OdhsMﬂérb, gabﬂmlﬁtealrﬁ\lﬁsc&&@'@&w erdiavastEaedseordas.n i n humans or

ani mal s vah overall in vivo profile. Therefore, there is a

s e ¥ds such as agoni sts, antagonists or inverse
agoni sts t haPaxﬁh‘?anHée@ﬂéﬂ{ hésrbe@ﬁlélﬁﬂﬁﬁ%&aﬂ%léiﬁ &f st&cfy%f A3y Plaherr ha b%Eﬁ’dBS ynpt ons

or diseases wth reduced or m nimal undesirabl’e CNS 'side-effects
DI SCLOSuRE kapwiT it ¢aquEmoidrecEhier (ore.sEht repapiarnCBorecepton) ligends dBiludiag ept or
x gelgds a oniis(fg anatragonlilﬁg Lﬁ& in.{ré}sé :gg%ﬁfslsr}rgocﬂl%é felief of pain in a variety of animal models
by interacting with C131 and/or CB; receptors. Generally, CB; receptors are located
predominately in the central nervous system, whereas CB, receptors are located primarily in
the periphery and are primarily restricted to the cells and tissues derived from the immune
system.
20 While CB; receptor agonists, such as A*-tetralydrocannabinel (A*-THC) and
anadamide, are useful in anti-nociception models in animals, they tend to exert undesired
CNS side-effects, e.g., psychoactive side effects, the abuse potentiai, 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 CB1 agonists acting at
25 pel°iphefa1 sites or with limited CNS exposure can manage paiﬁ in humans or animals with
much improved overall in vivo profile.

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

30 DISCLOSURE OF THE INVENTION

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

and other related symptoms or discases.



and ot her related synptons or diseases. WO 2004/108688 PCT/ GB2004/ 002427
-2- Definitions Unless specified otherwise within this specification, the
nomencl akys spoks@dsd N this specification generally foll he exanpl es and
r.ul es stated in Nonenclature of Organic Chem stry, Secﬁf\@ﬁ 2%,4%%2,42 , D, E,
F, and H, Perganon Press, Oxford, 1979, which is 5 incorporated by _
references herein for its exenplary chem cal structure nanes and rules on
nam ng chem cal structures. OptionalTy, a name of a conpound may be
generated using a chem cal nam ng program ACD/ Chentketch, Version

5. 09/ SePebuitigns 2001, Advanced Chem stry Devel opment, Inc., Toronto, -Canada.
"CBI/CB2 rec rSo . L. .=l ecephar The term.C,,, _n" or
"Cm " group"egltse%cf gﬁlﬁcg&g?@% Vgﬂgée %%éﬁg%gpsﬁjggggﬁ%g%%dﬁe(ﬁg{ﬂ]ﬁg inton
car bon sygeoifivationnérally fudlo®stiee exanplet bbhdaststdal ia Noatentlansebr@igadicf rom 0, S,
N and P, wherejn.in and n_are_ 0 qQr_positive integers, and n>mn For exanple,
"Cl-6" %ﬁff”d@’gFgfo"ts é: g acﬂell'jﬁﬁééﬁ"géfr gﬁfﬁa‘H%PWéSﬂO el 4 whish i% ons, and
havi 59 GhehPofindiMytrbiaheinehah &r9@ tedRpla fEPstfucRiR SmeSapdndffdo, - 15 The
term™ hyc(i;r. car bo_r}li"r used aleone_ (gr as a sﬁ%i&%cor prﬁeh?% x,nre ers to any

st r uct unaming shymicaistigctores.y Optietad . srenerfdrcgpausd wap béigenemtdusimgraon at ons.

orefix. el oREREBRARTAER Crikeltl VaSRD PlysepBibr i oadeiin o
hydr ogeChehistDavdlysthat dnboToronfoeChkdm " al kyl " used al one or as a suffix or

prefix, refers to nonoval ent straight or 20 branched chain hydrocarbon

radi cal s conprFi&Bafesenis a8enms (B agdphoR2 BeeMRIs- Unl ess ot herwi se speci fi ed,
"al kyl " genefgd ielpetudes voot At UEALReRE kYL pRRY, MRSSLUL Faffipl- The
term "al kyl ene” e*used"l al one 0 "‘?? suff ?%eor prgf |ﬁx’, refer s?%gﬁai val?l‘gnt _

st-r ai ghm tom cathoamtstredamshizivingHy/ dmovultivdenthatgrangdnss ssteafsdifoimg, 8. W endBout 12

car bon QnE, . Whi ¢ch rves..t 0. .link struct uresstogether. .25 The term
"al kenyl%{therlr%gne 40 ORE o?rpg)%t%gﬁt?%?gogn&p]}e i ﬁ&- N e%ggg (Lflt? a 0%&8@5 %ht strai ght
or br aokdnsical ghuaphatiyign s 6chd®on a@discald Haeii 0go tmulitaddnt baeroamaizon- car bon
doubl e b n(fltgdgﬁod cgg&rig%ng at least 2 up to about 12 carbon atons. The term
"al kynypo® BeReNGRdBs "suffix or prefix, refers to a nonoval ent strai ght

or. 1T+?reagg e dTRiBHII Y ARRAD AR AT GR s RAUTIREr Plefik Rfts BAfy GSdAE- car bon
I'p

comprising only carbon and hydrogen atoms up to 14 carbon atoms.

The term “hydrocarbon radical” or "hydrocarbyl" used alone or as a suffix or prefix, refers to
any structure as a result of removing one or more hydrogens from a hydrocarbon,

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

20  branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms. Unless
otherwise specified, "alkyl" general includes both saturated alkyl and unsaturated alkyl.

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

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

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

30  comprising at least 2 up to about 12 carbon atoms,

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

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



30 conprising at least 2 up to about 12 carbon atons. The term "cycl oal kyl ,"
used alone or as suffix or prefix, refers to a nonoval ent ring- containing
hydr ocar zﬁgﬁ&%ﬁé'conprising at least 3 up to about 12 carbon atons. WO
2004/ 108 004/ 002427 -3 The term "cycl oal kenyPETGE44032 or as
suffix or prefix, refers to a nonoval ent ring- containing hydrocarbon

radi cal having at | east one carbon-carbon doubl e bond and conprising at

| east 3 up to about 12 carbon at ons. ~¥he term "cycl oal kynyl " used al one or
as suffix or prefix, refers to a nonovalent ring- 5 containing hydrocarbon
radi cal havi e &tm Feastaliend” csedodrrecarab suifik or ptefixjoefeds wromomvplehsiing  about

7 up to _abaut 12.carbon ... The.term"aryl" use one or ,as suffix or
prefix, % 1g}n§3[1y8roaar ‘ﬁ%‘)‘gﬁy lnﬁfg]’%@é’ﬂ’ﬁﬁ?{g&?ﬁﬂﬁ%&mﬁi‘iﬂ?%& %Bfle or nore

pol yuns géripiidifelatGaisiPiy fol DSt 124N afiy1et i ¢ character, (e.g., 4n + 2 _
del ocal i zed el ectrons) and conprising 5 up to about 14 carbon atons, wherein

the radi cal Thotems “pysécatieraylsmsed denasars seifixion prefisnwgidretord monovilest tieg-m

"none ar o ) " - G I SUff i a refix,
B L L e e e E e S
ar omat i ebavindmpad esout (Bcagbon Aoms: 2 del ocal i zed el ectrons). The term "aryl ene”
used al one or, as syff

X or .prefix, fers to a dival ent hydrocarbon 15
radi cal havi nt® &g 6‘?’{ PRl SisH fﬁ%ﬂ&@&a{%ﬁ%w ar‘i“ﬁ’@%"""ifé‘%}ffé"%‘?ﬂ%ti c
char act efdical Raviing orftdr nibrpARkREBIHERA RIS ok AATNg ABFROBRARING. 2 440 O
about 14 carbon atons, which serves to |inks two structures together. The

t er m " hétZedednoplized clagtions) andernpisings & wubputd 4dsarbon afdns, wherebrthe raglical

ri ngs cont;ai i C e .ecul e having one or nore nultival ent

het g?oa olrgfeé%%éc?ndae%gﬁlo eoﬁﬁeymgé?ﬁ{I% 20 fromN, 0, Pand S, as a part of the
ri-ng struct uifhe &nd "hocirudbifggratp'| @d'atn-droatdc'Uyset] aloabois tsux aaoprfixn t he

ring(s). Heteraocycle may be saturated or unsaturated, .contaipi one or nore
Goubl o BEHAL » SRS et B o) Brbr kit e nel oM RoRes § R e MhRgte AReis

het er ocygl e4£PDtRjoBRizeMBE@rdAN One ring, the rings may be fused or unfused.
Fused rings generally refer to at least two rings share two atons

t her ebet ween: *F-@ﬂéF‘@m’iﬁéﬁ”eusﬁﬁﬂ?ﬁav&aseﬁuﬁ'ﬁW‘!'meféh tafers tep dyplepdlydrrsrhent have
o OB BRSSO LSRR B 7 o
car bon atlodolahlized chdckyis) mid dongnssingy S wptoabngtldreadioa moms, which serves to
links two structures together.
The term “heterocycle” used alone or as a suffix or prefix, refers to a ring-containing
structure or molecule having one or more multivalent heteroatoms, independently selected
20 fromN, O, P and S, as a part of the ring structure and including at least 3 and up to about 20
" atoms in the ring(s). Heterocycle may be saturated or unsaturated, containing one or more
double bonds, and heterocycle may contain more than one ring. When a heterocycle contains
more than one ring, the rings may be fused or unfused. Fused rings generally refer to at least
two rings share two atoms therebetween. Heterocycle may have aromatic character or may
25  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,
The term "heteroaromatic” used alone or as a suffix or prefix, refers to a ring-
30 containing structure or molecule having one or more multivalent heteroatoms, independently
selected from N, O, P and S, as a part of the ring structure and including at least 3 and up to
about 20 atoms in the ring(s), wherein the ring-containing structure or molecule has an

aromatic character (e.g, 4n + 2 delocalized electrons).



selected fromN, 0, P and S. The term "heteroaromatic" used alone or as a
suffix or prefix, refers to a ring 30 containing structure or nol ecul e
havi ng OQ@O% 4§ Mul tival ent heteroatons, i ndependent#é sel ected from

0, Pand 'S, "as a part of the ring structure and incl udi RGV&B%%484423 and up
to about 20 atons in the ring(s), \/\hereln the ring-containing structure or
nol ecul e has an aromatic character 2 4n + 2 del ocal i zed eI ectrons). WO
2004/ 108688 PCT/ GB2004/ 002427 -4 The¥ferm " het er ocycli ¢ group, "

"het erocyclic noi ety," "heterocyclic,” or "heterocyclo" used al one or -as a
suf fi x or pr&hdtermf IedtefpsychggevupAd‘hetaztocymxcummdyf’r ﬂrﬁaodyehei’ ocycl e

or a5 & RTRPRRo; IO By E P T e sl e o Ehgm ARl fod N

het er ocy¢ keindiyng @iFRY nivge Biigoddishegddnd.r om a carbon of a ring of the
heterocycle., The term "heterocyclylene" used alone or as a suffix or prefix,

refers to a @psteranketerpeysids SeééhW@EIaﬁf%%}lﬁ"éOh@’Fﬁﬁdégf@& ampyovalsrbiadiegl t wo
hydr@geaalaeh%fﬁfaﬁé&mgw{@ REVE thhgélr?Qéﬁsﬁ&Mc H%{v%ﬁgom@et her. 10 The
term "heteroary use ne or Fix or a .

ers-t
het er ochieterpbyclhiavi ng aromatic character, wherein the radical of the

het erocycl yl ..j s, | ogated o of an omat i of t.h
het er oczcl zl Tf‘eﬁffgnt RS, B‘rl Bﬁ%ég%ﬂcwa”a@rgé Oép’f?r‘%é ?39 "éﬁ?rfti X or
prefiXx, rddfaPd&ived fl@rﬂ'@ﬁe@é’r@@)ﬂ‘e'bylmmbmk tﬂ@ﬁ?drﬂg’éns IRy o, QRBEH Servel@g acter. 15

The term "heteroaryl ene” used al one or as suffix or preflx refers to a
heterocyék%”@ﬁgu%@ﬁﬁ@e@%nat| c character. The term "het erocycl oal kyl ene"

nor I one ol AUl b T Use B &-as S or i, (AL B SRUELYAC Tl does

not ave aronma erm'"srx fix refers

t 0 a gr hanpn@a*mmlagc eharacing, wihratin dentdicaif ttheswrocyclyh iy ladatnison dldaebdnarfam
"five-nmenber.ed d.as pr x refers to a group having a ring that contains
five ri ﬁﬁm}fflfiﬁlﬂgo t%fah\etgr ﬁ%llered ring heteroaryl is a heteroaryl with a ring

having five ThéW@ratRéErocRE1 Mustd adn®br & o Julill &t8MEx, 3éfersith 6 aeeRAGEYI v
selected fromN, 0 and S.
that does not have aromatic character.

15 The 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 prefix refers to a group having a ring that contains

20  six ring atoms.

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

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

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

A six-membered ring heteroaryl is a heteroaryl with a ring having six ring atoms

30  wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl.



25 Exenplary five-nenbered ring heteroaryls are thienyl, furyl, pyrrolyl,
i mdazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
1,2,3-triazolyl, tetrazolyl, 1,2,3- thiadiazolyl, 1,2,3-oxadiazolyl,

1, 2, 4-tr Az QloX¥heseds 2, 4-t hi adi azol yl, 1, 2, 4- oxadi azol yl zoI yl
1,3,4-t h:vg%i azol ;/;%8, and 1, 3, 4- oxadi azolyl. A six- rrenberéy%}ﬂ?%oﬁ Gﬂ%‘?&oaryl

Is a heteroaryl with a ring having six ring atons 30 wherein 1, 2 or 3 ring
atons are independently selected fromN, 0 and S. Exenplary six-nenbered
ring heteroaryls are pyridyl, pyrazin n?/l_ pyrimdinyl, triazinyl and
pyridazinyl. WO 2004/108688 PCTI GB2004/ 002427 -5 The term "substituted"

used as a prBiG i Syubptituied” Bsed pp @ prelixseferip e sRgEreomolsEWa Br EroWber ei n one or
Tor o WHOGERRRE o AR el QI8 Wit JHBLEnl LAMAAGARWBENIDS, O

one or nore c em ca s contal ning one or ected from
N, 0, Spndormdak phd%mpallgromsatorﬂamﬁg@npbmn;aredm&mataﬂns srlaenpisfraniN, &1, 8L Bg one or

S0y RO HR - R B gpicEh ghpds copizing ge o igss e rodepiincide o) R - O
o PR AR A MR Crap oSS G, (0. o
subst i tﬁ}é?edsﬁhe?@sﬂ eyl e?r(eQ)RoCN t@th@@)Opr@(F@NBbleNﬁC( @R, sy pheny| |

chi or o, CamminBRUPEERR0L o) Aifoum BT O Whetid &l SRS BARYL pheny)
ring. Ther dxampi sﬂﬂsﬁmwdqmel@’lmayedeﬁm rﬂr@h‘éﬁylxpyﬁfdy@hémylﬁhetﬁbxyphérqﬂe nmol ecul e
or group, e _or re nanes of dggem cal oups refers to a

wed
second QIPIP{?BE‘HW aﬂmpée%ﬂ oW ?IBGIFHIWPJE’FF m§thr°§¥ orﬁvfanii@’ﬁlll%fbl ng one or

nor o hYQfo‘ﬂﬁﬁﬂﬁy%la’béﬁn)f Mﬁme%yaﬂégémﬁhe ﬁﬁér@%ih& or group with the one or
nore naned chem cal groups. For exanp " hen | substituted by 15 nitro"
refers to mﬂ%@ﬁ@nw sti ”F@ﬁdﬁﬁaéﬁﬁﬁ@ﬁalﬁlﬁ gumme»mle@eie OF gPEPs to both
groups, @ﬁ)groﬁiertﬁ{)reml‘reg Hf&l% E la%ro @f&%sa:[ eEéHdesﬂthﬂ% f‘nlape%ﬁleo at are
not subs |tu erocycle 1nc or exanpl e, nonocyé eterocycl es
such as groap] which ize, 1esxmxofrrqﬁsqing dm'eiur armee hjadmgemsl Df\ﬁ,e fimst etrmmrg, mbicedlane,

pyrrolidin roline, imda |d| razol.i di yr.az
di oxol afEUP é"ﬂﬁf‘%‘f LT INOfE FRPSAITISTSE ﬁmu@s SEP eﬁ%PISf rpglﬁnyl[I 'é‘{SFlg-‘ﬁ?fﬁ?Yof ur an,
t hi qghaﬂﬁm”ﬁém%ﬂﬁﬂaghgn%q 2,3,6-tetrahydro-pyridine, piperazine, norpholine,

t hi onor phol i ne, pyran, thlopyran 2, 3-di hydropyran, tetrahydropyran,
1, 4- di hydr Op’ly‘}pe, B é optlonally substituted" refers to both groups, structures, or molecules that

are substituted and those that are not substituted.
Heterocycle includes, for example, monocyclic heterocycles such as: aziridine,
oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, imidazolidine,

20  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—&ioxane, dioxane, homopiperidine, 2,3.4,7-tetrahydro-1H-azepine
homopiperazine, 1,3-dioxepane, 4,7-dihydro-1,3-dioxepin, and hexamethylene oxide.

25 In addition, heterocycle includes aromatic heterocycles, for example, pyridine,
pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole, thiazole,
oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3-thiadiazole, 1,2,3-
oxadiazole, 1,2,4-triazole, 1,2,4~thiadiazole, 1,2,4-oxadiazole, 1,3 ,4-triazole, 1,3,4-
thiadiazole, and 1,3,4- oxadiazole.

30 Additionally, heterocycle encompass polycyclic heterocycles, for example, indole,
indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline,
1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran,

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



di oxane, 1, 3-di oxane, di oxane, honopi peri di ne,

4,7- tetrahydro | H azepi ne honopi perazi ne, 1, 3-di oxepane,

, 7-di hydgg- &M%I gxepin, and hexanmet hyl ene oxide. 25 |n addition,
eterocycle’inc uges aromati c heterocycles, for exanple, CH§$$%W4W@*Q7

pyrazi ne, pyrimdine, pyridazine, thiophene, furan, furazan, pyrrole,

i m dazol e, thiazole, oxazole, pyrazole, |soth|azole isoxazole,
1,2,3-triazole, tetrazole, 1,2, 3- thlaélazole 1, 2, 3- oxadi azol e,
1,2,4-triazol e, 1,2,4-thiad|azole 1, 2, 4- oxadlazole, 1,3,4-triazole, 1,3, 4-
t hi adi azmwloéizingrisbiddoBs, mdamdaqiuainalImtha&@inéﬁwphﬂl@ridihb,wuuhmBMap gyiekmlieeiconpass
polycycllc et eracycl f.or..exa ol J ndoline, isoindoline,

qui nol i {80 {‘] Péﬁ%‘ d%ﬁf“ﬁ‘gf fies P%B@H\enﬂ? ﬂgbmg g‘ﬁ%‘ﬁr a0 ene.

1, 4- benzpghicR¥Afs, 1 QHRBIEbRzold] BestaR mmmdﬂzomaéqféﬁm&zole benzimidazole,

2, 3- di hydr obenzof ur an |sobenzofuran chronene,  chronan, i sochroman,

xant hendenzwienlsx ticxanthine: ¢arbareler eatolinpyacnding, mugisitinnend gepoiddion2427 -6

i ndoki zi ne, I t.hyr i di ne,
Ui nixal | e, TEEMREEE oo JORRE O oo oS 0o B EROL MR ABBNS" 121 1 i i e

phenant lphlgdcyoire heteitendzs whereipltbaringifuaivh betweepvencxadiertings hcmdbematestba@ﬁz ol e,
benzot hi o Herhect? benzo%atzhol e, benzt hthazol e, benzi m dazol e, zt r'i azol e,

t hi oxant TPRRE8/08th Tings BRI MQEe tha PYORIRMS cQIpPER fo otk H@gs gmples
qui nol i degﬁdﬁ%udged mt@é@bteh IR quitRiclRBhe] AeAticycsh o1 Edn8 andlgscr i bed above,

het erocycl e includes cycllc het er ocycl es wherein the ring fusion
bet ween Oﬁﬁabc)@ﬂo[%rlaleptangs i ncl udes nore than one bond common to both rings

d th dged
Ret dPocycl oq ekt AE AR TGI8 Hhohell 1 e BURAS Sucal BAAGR! 19
oxabi cyakxrhidl,2bilrhind pizatidinyl, dﬂatz_h’@rl alriewyyd) WHOﬂldﬂlb’U@?ﬁ‘Ohﬂ)d}’HIﬁd’ﬁﬂ]ﬁﬂlEyl rmnocycl ic
A N C T T T
pyr azol itgtahydrofuldiyR2BbhlRY1, pgjeﬁaﬂylamlz,, -&&hﬁ)@r@pyﬂmmﬁg §xp@lﬂaﬂ>i§41r of aranyl,

2, 5-di hydropyranyl, tetrahy r of uranyi hanyl , piperi di nyl ,
1,2, 3, edn@phc&wwt}@omwh@lmwpyrq@wb&lwwl 2 3 iy hpYrersll tetrahyidenprashibl i nyl |

r I, I r 5
DA g SRR, fiefi b SRR, ot BRKGEPBIERMA S A0 eri iy
2,3,4, 7-tetta$ydzawﬂmpﬁnbﬂ heeppipylazinkio i plipepani,myT-dihydd- 4B-dicappinyll and
4, 7-di hﬁ% lknﬁ di ox ﬁ)l nyl, and hexanethyl ene oxidyl. In addition,
het er oc ok arorratl c heterocyclyls or heteroaryl, for exanple,
pyridi nyh add&ﬁéxﬁ%ét@bbkyclﬂ)&ﬁélﬁ&éﬂ'a%atlc%fetdiﬁayﬁ)bk hetbRh81Yor eiawple furazanyl,

pyrrolyl, imdazolyl
pyndmyl pyrazmyl pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imidazolyl,

1, 4-
2,3,
4, 7-
het
r

20 thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-
thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3.4-
triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazotyl.

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including both
aromatic or non-aromatic), for example, indolyl, indolinyl, iscindolinyl, quinolinyl,

25  tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4-benzodioxanyl, coumarinyl,
dihydrocoumnarinyl, benzofuranyl, 2,3-dihydrobenzofuranyl, isobenzofuranyl, chromenyl,
chromanyl, isochromanyl, xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl,
indazolyl, purinyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
pteridinyl, phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

30  phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl, pyrolizidinyl,

and quinolizidinyl.



20 thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
1,2,3-triazolyl, tetrazolyl, 1,2,3 thiadiazolyl, 1,2, 3-oxadiazolyl,

1,2, 4-tr 2, 4-thiadiazolyl, 1,2, 4-oxadiazoly],_ 1.3, 4- trlazolyl
1 3 4- th:vg%?%zo?s »"and 1,3, 4 oxadiazol yl . Additi onal | yPCHEB2004{00242
enconpasses polycyclic het erocyclyls (including both aromatic or

non-aromatic), for exanple, indolyl, indolinyl, isoindolinyl, quinolhiyl, 25
t et rahydr oqui nol i nyl , isoquinolinyl,“FétrahydroisoquinoIinyI,
1, 4- benzodi oxanyl, cournarinyl, dihydrocounarinyl, benzofuranyl,

2, 3-di hydr obhrmidﬁimnamwe,polysw'@dmﬁwa}ygsl desaribed pleavel heterob‘grodbﬂmv}ddes

|sochro . nt henyl , ,phenoxat hi.i 0 t hi thren .

i soi ndoP P’gydlfﬁaﬁ?ﬂ %S WhEREH Fr'n%ﬁfsl’]%'i%?”‘??? 0855’?9 Sd?‘ﬂ‘ﬂ?‘# "ﬁ%ﬁ’ noxal i nyl ,
qui nazothaf yhe beddydalndiytb bothiink aad Mmyte thzﬁkhﬁsw@hﬁ bdﬂn‘ﬂMﬁ to RRK hﬂgsd' nyl,
phenanthrollnyl phenazi nyl, phenot hi azinyl, 30 phenoxazi ny

1, 2- benEraaRisy o speh bridasd aﬁqqr%mwpludwwzwéwl waza@a*pi@[ﬂﬁalﬂhﬂpyyl and

benzg m zol yl, thioxanthinyl, carbazolyl, carbolinyl,

acr: i ng%%‘%%"l [?%gﬁérﬁ’w and quinol i zi di nyl . WD 2004/ 108688

PCT/ GBZOO4/ 0TRe27 “alFoxy vactbalonecor ot @ stifia opptaﬁxymtfdrs tohatiesle ofthk geseralescr i bed

above, (o] i nclude i,C heterqc | s inthe rin

f usi on g "ﬁ'&?\%’i’?ﬁﬁmnﬂéﬂéSeﬁ?%%&r%ﬂ%%ﬁ@é’garﬁ@? @glcfylﬁa‘%‘ew rﬁﬁ%xféommn tg bot h
rings ap@iyies fethb %pf@ﬁ;b Ok huith | es of such

bri dged heter og C%SEW%‘%{&yw nuc |X2I,| n@?&wﬁf’azg’%f%‘)ﬁ?&% 2.2.1] heptyl; and
5 7- oxaBY‘é?R,fPIéﬁ[thﬂ?O?i}] Hgﬂp’ﬂs aﬂd‘ﬁ@Pﬁ’@b’}ﬂXYal koxy" used alone or as a suffix or
refhx, refe

pr efij The {e ﬁgloﬁ  Ssefitald E}Qgr éﬁ%{, E%HFE% ® %:lﬁia}q ‘ﬁ?ﬁ{@gﬂeﬁgfhgi%

selectedfroma bon radica e ary a
et-hoxy, fqamhoa@um;whfpmlnpbxyanlaqﬂoxy, t- butoxy, i sobut oxy,

ol ane or o o1 R iRy o RIoR O R Pl ey e Giapar Y 1€

f or mul ag&hefM] fortigd QDA Aheden 20 idk YikterokR@. term "het eroaryl oxy" used al one or
as suffix or refix, refers to radicals of the general formula -OAr",

wher ei n - Ar' Thetesm h@p@eoar )FanGI”H@e@ alons erasasufiggr prefis, mfersa%@éwais@ﬁe or as a
suf fix fRRget £ Rk

whefrlgl na% g%ﬁ%%‘_j&ngélg I ndep‘gh %ﬁt y g{e%fé%ltné% ?‘!ri]%lrtrl?% r%%g{r?&ﬁydc%eﬁydr ocar bon
radi cal hydrAc@tbdnnaéled alone, as a prefix or suffix, neans -C(=0-R, wherein
-Ris an optj

q'l' us)éd 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.

20 Halogen includes fluorine, chlorine, bromine and iodine.

"Halogenated," used as a prefix of a group, means one or more hydrogens on the
group is replaced with one or more halogens.

"RT" or "rt" means room temperature.

A first ring group being "fused" with a second ring group means the first ring and the

25  second ring share at least two atoms therebetween.

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

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

30  with at least one atom of the second group, structure or atom.

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

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



substituted hydrocarbyl, hydrogen, anmino or al koxy. Acyl groups include, for
exanpl e, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and

di met hyl %%ﬁﬁﬂ%!}s 20 Hal ogen i ncl udes fl uorine, chI or om ne_and
i.odi ne. "Hal ogenated,” used as a prefix of a group, &’gﬁ%%‘m(’%?e

hydrogens on the group is replaced with one or nore haI ogens. "RT" or "rt"
means roomtenperature. A first ring group being "fused" with a second ring
group means the fi rst ri ng and the 2% second ring share at | east two atons
t her ebetween. "Link," "linked,” or "linking," unless otherw se sspem fied,

means ctripda anels gornestréth this Calb@hdf@m angfbis carbph piom gersmlly sloplaenawe, or at om

is "dir 0 a second group, structure or atom at |east one
atom of&ﬁ%ly(frgﬁe{si?ggr@ga&oslstructure or atomfornms a chem cal bond 30 with at

| east one at 'ams@mrdtmasmomawmﬁponsdtmm Mﬁtmcﬁrre,aitﬁlﬂdule éiagrum;awmemar bon"
nmeans a carbon atomin a struct no| ecul e, or up wherein t he bonds
connect @tdeatsgoqq-h@d(ggpxggﬁdgq@}ﬁcg; nsf’f%}séo%ﬁ’é}glelbﬁn t Wetthexayayds, eﬁ%’rse is no

doudh e e NOORAYL0R 431 BEH GERANK9R¢2Tbon RoiurRnss bapdsasannect ed to

this carbon atom and carbon at om genera opts an spa atomc
or bi t al gwmilw@dm Remor § n@aﬂmml‘httddlybadlbntmh means a carbon atomin a
structure, ast' e ,band clggnect ed to this

carbon atom tﬁ?lﬁcfn%%(? fﬁ‘ﬁpé&%ﬁ% “ %tlg’i‘ ﬁléer t&grap¥h 128955 at | east one

doubl e OﬁroleyﬂsLxhﬁ uhmﬁthemﬁes}ieaﬁc ti@lidakibss t@amdawmaﬁyo Mha fénd 'heapeatdamdat om
general | a sp om c orbital hybridization. In the context of

d
the pres %?ngé)‘ﬁ‘é%u}f |SE‘§%1$B?1°°“P}’1‘E pesprAingln dihg grat Ehesapy” vethiyibe contsri@fhy | axi s

unl egs {fa (%eﬂrlﬁve%ﬂgﬁﬁfrﬂl& éﬂ%&hﬁ@s&és‘%ﬂ%dnhﬁuété}ean%%éﬁv%ra)‘nouﬂ‘&fat%ound
"ther apeuti and “"therapeutically” should be contrued accordingly. The

term"t h‘é‘fﬂlapgﬂ‘semmfﬁnmm tcemmgntemhercaf prmxmm qbﬁ@s@ﬁ@tea aevigrnr |cbrn>nimmt dher
enconpasgses. t o t.e ectl pr esent
i nvent i 6ecurqn§ Cﬂ?‘f H(‘) t’ghl%iieffﬁl ona so € ceXPa %@%ﬁ)@op&;?riacﬁc ggdr preve; El Y

dga5e s acute or
chr oni cof @Euring E&Ritidris AGd e@mﬂuédtﬁérapﬂ'mr%hﬁﬁfddisoﬁrd@m al so enconpasses

prophyl actic ther aEi es. for prevention of recurring conditions and continued
therapyS Aol Y t_ rders. Summary of the Invention 15 This invention
encqgpasses PRIRARAGES dnloRf£88sEotipbihds 8§ BEbA With formula I:

wherein
20 Z is selected from O= and S=;

R! is selected from Cy.j0alkyl, Cajealkenyl, Ca.ioaliynyl, RREN-Cysalkyl, R*0-Co.
alkyl, R*C(=0)N(-R%)-C; ¢alkyl, R°RNS(=0)-Ci.¢alkyl, R’CS(=0);N(-R%-Ci.calkyl,
RRONC(=0)IN(-RN-C.salkyl, RPRENS(=0),NR"-Cy.¢alkyl, Cs.10aryl-Ci.¢alkyl, Ce.1oaryl-
C(=0)-C1.salkyl, Cs.1cycloalkyl-Cy galkyl, Csgcycloalkenyl-Cr.salkyl, Cssheterocyelyl-Ci.

25 - galkyl, Csgheterocyclyl-C(=0)-Ci.galkyl, Ci.johydrocarbylamino, R°R®N-, R°O-, RSC(=0)N(-
R)-, RSRENS(=0),-, RECS(=0)NER)-, RPRENC(=O)N(-R")-, RR*NS(=0);N[R)~, Cs.
10aryl, Cs-10aryl-C(=0)-, Cs.ipcycloalkyl, Cs.seycloalkenyl, Cs.¢heterocyclyl and Cs.
¢heterocyclyl-C(=0)-; wherein said Cr-1palkyl, Ca-j0alkenyl, Co-joalkynyl, Cs.joaryl-Cr.ealkyl,
Ce.10aryl-C(=0)-C1.salkyl, Cs.ocycloalkyl-Cysalkyl, Cygeycloalkenyl-Cp.galkyl,

30  Cigheterocyclyl-Cyealkyl, Cs.gheterocyclyl-C(=0)-Cysalkyl, Ci.johydrocarbylamino,



Z 3 RRa/ NNR2 N R wherein 20 Z is selected fromO= and S=; Rl is

sel ected from C | 3al kyl, C2_loal kenyl, C2_ioal kynyl, RSR6N- Q/Gal kyl ,

R50- C1. 6 b ( 0)N(-R6)-CI.6aI kyI, "~ R5R6NS( 0)2 C 6a g

RSCS( =0) 2VK| ?:’f al kyl,  RSR6NC(=0) N(- R7) - C_6al kyl , retEaioduni
R5R6NS(=0) 2N(R7) - A - 6al kyl , C6_| oaryl -d _6al kyl, C6. I oaryl - C(=0 -d _6al kyl,
C3_l ocycl oal kyl - CI 6al kyl, C4_gcycl oal kenyl - C1. 6al kyl , C3. 6heterocyclyl-d
25 6al kyl, C3- 6heterocyc|y| C(=0)-d -Gt kyl, Cl1_, Ohydrocar byl am no, R5R6N-,
R50-, R5C( =O N(- R) -, R5R6NS(=0)2-, RSCS( 0)2N(-R)-, R5R6NC( =0) N( - R) -

RSR6 NS( =(D5)1@Nll@c}wafym(—O)Ldérmdyplomﬂ, Gagqyblo@{erml - Cs-dBBtetangylel @ral kyl ,

T et R S G G R s
C6_j Oar mk}e@éa:ﬁbmcamy Kithog eﬁghwm}ooaiehmky Chifal kﬁﬁéthyl ethlyi hydroxy, and -

C4_8cycl oal kenyl - O _6al kyl C3. 6het er ocycl yl -
C3. 6het eVB&cl yl - C(=0)-C1_6al | cyl, Ci Iohydrocar byI am no, WD 2004/ 108688

B g0 DERPea OB 3 bR R R Bl

defi |b ni ngcﬁloaﬁ}s_yi At styhae] - @gzﬂkyl; Cu%cﬁdoﬂke@:}ﬁl] gmkyip@fsﬁgt:émp?ﬁalFﬁL(ﬁ,cg ed from g
car boxy, ge met hox e et hy ydroxy, an
- NR5R6: ﬁa@yaleq yoloaien ﬁ’e%%f Mo BtSIPFéEfa?réSﬁ Gea98 R %4 £ CE?FOCWO%&]I Ripprein
CZ 1 oal , I d 6al kyl,

oal kgjaxt,.,8Q:1, C(%}% l&’éﬁ}y‘i C,. %}kgrﬁﬁ?ﬁf @@16&1%% E%y@l%%ﬁirl%ﬁ: ,J%HJIyI al Ky

C4_scycl oal kenyl™- al k et erocycl
C4_8cycl@af eny RER8NL, Ch:shmg@)@ha&wypm spycloalkengB %hlmt@pwycl oal kyl ,

Vcw;e;f@lyg | % d?aakg| q‘%lt% é%?fclo%ﬂ'gs%h K}G l‘mng% lL g&%ﬁ%pi sufbsgfgwfe%% Olll(E)D adll‘ li%%ll'd
C3. 6het efragy @élaﬁé&ﬁtbm@hrbﬁﬁjr Ihﬁ]oce@éxamyﬁlhﬁaﬂnkmﬂw ,eﬂﬁ&y,&h&hﬂ[ edylyl , 10

C6. 3oarﬁ} or ‘ocycl oal kyl used in defining R2 is opti onal |y
substit YQWXW n :more groups sel ected from carboxy, hal ogen, cyano,

ni 0. et MOkt HORSanRY il ind Skt ey ﬁ”é&s‘ﬂgﬁl Athacn 5. R

and R7 are i ndependent ly selected fromH, CL6alkyl
salkynyl, and a divalent C_ggroup that together with another divalent R or R orm a

15  portion of a ring; and
R and R* are independently selected from —H, ~-OH, amino, R® and —O-R®, wherein R®
is independently selected from Ci.alkyl, Ca.galkenyl, Cagalkynyl, and a divalent Cj.ggroup
fhat together with another divalent R® forms a portion of a ring, wherein R3 and R* are not -H
at the same time, and wherein said Cjalkyl, Co galkenyl, C,salkynyl, or divalent Cisgroup in

20  defining R is optionally substituted by one or more groups selected from carboxy, halogen,
cyano, nitro, methoxy, ethoxy, hydroxy, carboxy and -NRSRG; or R® and R* to gether with the
nitrogen connected thereto form a portion of a 5- or 6-membered ring, wherein said ring is
optionally substituted by one or more groupd selected from carboxy, halogen, cyano, nitro,
methoxy, ethoxy, hydroxy, carboxy and -NRR®,

25 The invention also encompasses stereoisomers, enantiomers, diastereomers, racemates
or mixtures thereof, in-vivo-hydrolysable precursors and pharmaceutically-acceptable salts of
compounds of formula I, solvated or unsolvated forms of compounds of formula I,
pharmaceutical compositions and formulations containing them, methods of using them to
treat diseases and conditions either alone or in combination with other therapeutically-active

30  compounds or substances, processes and intermediates used to prepare them, uses of them as
medicaments, uses of them in the manufacture of medicaments and uses of them for

diagnostic and analytic purposes.



6al kynyl, and a divalent Cl.6group that together with another divalent R5,
R6 or RC forma 15 portion of a ring; and R3 and R4 are independently

sel ected fromy; o am no, R8 and -0-R8, wherein R8 is_ independently

sel ect ed fromw(q_&;ggg%ﬁls, c2_6al kenyl, C2.6al kynyl, and a d ‘tﬁggﬁ'f“‘@W%gr oup
that together with another divalent R8 fornms a portion of a ring, wherein R3
and R4 are not -H at the sanme tine, anq1 herein said Cl.6al kyl,

C2. bal kenyl, C2.6al kynyl, or divalent C ."6group in 20 defining R8 is
optional |y substituted b _ re groups sel ected from carboxy, hal ogen,
cyano, nitroRCEPERRG treienpd EmooRiments, \ © car boxy and - NRSR6; or R3 and R4
toget her with thep oft 4p8dShc BORTIRE bRA ided LERIPIUADS ITRUROT, b ipRBrRfeuBeddly OF

6- menbered ring, wherein said ring is optionally substituted by one or nore
groupd sel eceeanrthipsalidhnren,diastasenreng Anantormme or migwes theek noxy, et hoxy,

hydr oxy, carboxy and -NR5R6. 25 The invention al so enconpasses

stereoi somers, enantiomers, diastggeonprs, racemates or mxtures thereof,

i n-vi vo- hydrol ysabl e precursors andwpharpiceat] call y-acceptabl e salts of
conmpounds of formula I, solvated or afl edtd¥ s of conmpounds of fornula

|, pharmaceutical conpositions and fornu i ONs, cont ai ning them nethods of
using themto treat diseases and conditions eRl her al one or in conbination
with other therapeutically-active 30 conmpounds or substances, processes and
internedi & es used to prepare them uses &f them as nedi canents, uses of
themin the @H‘{nacture of nmedi canments and uses of themfor diagnostic and
anal yti c purposes. WO 20041108688 PCT1G820441002427 -10- Description of
Preferred E nbodi Bésekckdfromddagpdtt, the inventionprovides a conpound of

formula I, a phar gegeutie Aéar{gh@f;}lﬁgP%@,ﬁll_&%%&q%&@%%?\%ﬁ%ﬁﬁ% ﬁ%lr S,

. 4
enantioners, or mxtures { o} In Z71s se éCtEd

from O= and %yl REEOINCRN Cotsalkyli REWNEFOhdalsdiy!, RICS(10rNER N sallct. | oal kyny!
RORONS( =0y 2- & R TRINCREC PR R TG ORI R Comalbtlot-01-Crcato,
10 jeeycloalkyl-Cy.galkyl, Cogcycloalkenyl-C.qalkyl, Cssheterocyclyl-Crgalkyl, Cs.
sheteroeyelyl-C(=0)-Cy_salkyl, Cy.jphydrocarbylamino, R'R*N-, R°0-, R*C(=OMN(-R")-,
R’RNS(=0)y-, R’CS(=0);N(-R%-, R*R*NC(=OIN(-R")-, R°RNS(=0);N(R")-, Cs.ioaryl, Cs.
10aryl-C(=0)-, Cy.1peycloalkyl, Cascycloalkenyl, Cygheterocyclyl and Csgheterocyclyl-
C(=0)-; wherein said Cy.jalkyl, Cy.jpalkenyl, Cyoatkynyl, Cooaryl-Cyealkyl, Cooaryl-
15 C(=0)-Ciealkyl, Cs.jpcycloalkyl-Cralkyl, Caacycloalkenyl-Cy galkyl, Cs.sheterocyclyl-C,.
satkyl, Cygheterocyelyl-C(=0)-C,galkyl, Ci.;ohydrocarbylamine, Cs10aryl, Ce.iparyl-C(=0)-,
Csecycloatkyl, Cygeycioalkenyl, Cs.gheterocyelyl or Cygbeterocyelyl-C(=0)- used in
defining R' is optionally substituted by one or more groups selected from carboxy, halogen,
¢yano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and ~NRRS,
20 R? is selected from the group consisting of Cy.jpalkyl, Czyalkenyl and Ca.ioalkynyl,
wherein said Cy.0alky], C;.jpalkenyl or Cy.jpalkynyl used in defining R?is aptionally
substituted by one or more groups selected from halogen, cyano, nitro, methoxy, ethoxy,

methyl, ethy!, hydroxy, and ~NR°RY;



R3RONC(=0O) N(- R7) - d - oal kyl , RRR6NS(=0) 2N(R )-Ct, al kyl,
C6. loaryl -C(=0O -Cl -6al kyl, C, 10 tocycl oal kyl -C1. 6al kyl,

C4- scycl oal ke‘g 0(%1%&%?& kyl, C3.6heterocyclyl-C -6al kyl, C3-

6het erocycl yl - é(z 6al kyl , Cl. lohydrocar byl ami no, RSRANTGIBG/N2427

R C(=0O N(R6) - R5R6NS(=0) 2-, R5CS(=0) 2N(-R6)-, R5R6NC(=0 N(-R7) -

R5R6NS( =0) 2N( R )-, Cb-toaryl, C6- ioaryl-C(=0)-, C3.tocycloal kyl,

Ca-scycl oal kenyl , C3. 6heterocyc| yl and chl Bheterocyclyl- C(=0)-; wherein
said Cl-1loalkyl, C2.10al ke C2-toal kynyl , Co- loar | - Cl - 6al kyI C6. 10aryl
15 C(=0) - Cl - 6al kwhwﬂ@al{tﬁcw’ﬁ‘aawwﬁﬂmdea@r sejfctod Gy &a@dmeﬁydaﬂc@wiﬂél kyl |

Cs. 6heterocy . Ak :
Cl -tohydrocar1!)(.5‘:133rcrél}lﬁllg"rjﬁ%%m’lé]fr ”%%g‘%@&wl‘%&m%@ﬁd&é ﬁb%} ,
C4. scycl oal kwriyanof @singisader ocycIyI or C3.6beterocyclyl-C(=0)- used in
defining R is opfi 4 o) o] ) ke rom
car boxy, hal ogen@{ E’lé(gtp%n%“\'{1 ﬁﬁh&%gﬁgﬁgy&“@%@%‘mﬁ %@t'ﬁgﬁ ‘ﬁ"ﬁ or';Ey and
-Clz\lRi R6; B 2D :%’2 mdfipméér?widﬁ.«twﬁl’mm Cheligi, du@alloangls iés;a!hyg){'igind@ didedert gjyigmup

- loal kenyl -t n ein sai oa en
C2-t oal kyny|fh%3%&$%2&ﬁwg€f'}°,¥ﬁ%§i"’ﬂﬁl\{ﬁg f%’ﬁ’ts ﬂ@ﬂﬁi"f"f)’%“?%s‘ﬁw{‘g 'Eff/lnd‘ﬁ‘é“ rt rmre
groups sel ecirét shine b aln0 98BreinCH AT salRY]} CQalk @é%kﬂ%ﬂ,@&%ﬁl&ﬂﬂﬁ&ﬁﬂp met hyl,
hydr oxy, and_ -NR5 04! 108688 PCT/ 0112094f 00242 wherein 0, R6

and 1t.7 ar edqﬁﬂegggﬁ&@m Y gilisdivied §Y PRGR MY gRoupsRieRisH froprathary dalpeenco.
6al kynyl , angase, ﬂiﬁbaln@mbmpbmﬁﬂf Qyumkwaim g%& mwarw aa@k%%%;ﬁér\éﬁﬂ]% RS,

Ra or R?forma portion Of a ring arelndepe ently sel ected
from - - HLO - Okiregen gennesisd mmm Ram*tmm@?@ 91 61mambe5=ﬂmg4 m@emmiy

selected fro I 6gr ou

t hat toget heéB ?m&%ﬁ’%gﬁ%ﬁ ﬁgg{&ﬁﬁ%%%ﬂorhﬁ a porafrl oﬂ @dgex%tl'; ergi n II%B
and R4 are nmtrﬂm&,ﬁlhomhyﬂmysmMWMé-N&fﬁﬁ wherein said Cl. 6al kyI

Cz. 6afk |, C2. d C14 Rs, t |1
Substi tut ol by o RS spEloniptie S e AP in SR oD oriiiin i O00 Y

nitro, nlethoxy, Zklexy, hydroxy, carboxy and -NW or Re and R4 together
with the 10 nitroqen connected thereto forma portion of a 5- or 6-nenbered

ring, wherein. sadselagdifom Gpaan@neﬂzwkmbea ielitogt) RER N0 0kyLRIOC T oupd
B N TG
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R°R°N-, R o- R RGNS(—O)w, Co.10a1¥1, Copoaryl-C(=0), Cayooycloalkyl, Cagoveloalkenyl,
Cygheterocyclyl and Cy gheterocyelyl-C(=0)-; wherein said Cy.galkyl, Cagalkenyl, Cs.
salkynyl, phenyl-Cyaalkyl, phenyl-C{=0)-C\salkyl, Ci.jscycloalkyi-Cysalkyl,

15  Cyscycloalkenyl-Caalkyl, Cygheterocyelyl-Crgalkyl, Cs gheterocyclyl-C(=0)-Cy.salkyl, Cq.
waryl, Cs.paryl-C(=0)-~, Cagoycloalkyl, Cq.eyeloalkenyl, Ca.ghelerocyclyl or Ca.
sheterocyclyl-C(=0)- used in defining R! is optionally substituted by one or more groups
selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and
RSR‘SN-;

20 R? is selected from the group consisting of Cy.ealkyl and Cy.salkenyl, wherein said C;.
calkyl or Cy.satkenyl used in defining R? is optionally substituted by one or more groups
selected from carboxy, halogen, cyano, nitro, methoxy, cthoxy, methyl, ethyl, hydroxy and

RIRON-;



10 4al kyl , " RS€{gthndifoskds- C1- 4al kyl , phenyl - C(-0) - G 4al kyl , geriranngiantay

C3- locycl oal kyt - C aal kyl, C4 6cycl oal kenyl - - 4al kyl , PCT/CE2004002427

C3- 6heterocycl yl - Cl1, 4al kyl, C3. 6heterocyclyl-C(=0)-C1.4al kyl, RSR6N-, R50-,

Rl RGNS(=0) 2-, 6. loaryl, C6i Oaryl-C(=0) _,12C3 Jacycl oal kyl , C4. 6cycl oal kenyl ,
.6heterocyc|y| and C3-6heterocyclyl - -; wherein said Cl. 6al kyl,

C3

C2. 6al kenyl 3 l; oo &6 1 Gydal ky
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m)rﬁ Igroupﬁ frﬁmbrhmﬁedwyi r'amén c\e/l\qutéoxy, hal ogen cyano, nitro, Lret hoxy, et hoxy,

met hy et hy hy, an s §el.ec, r e, group

consi stihg of G %ﬁfﬁﬁ“%&iw@@wﬁﬁﬁ eﬁe' @(&\d dé%ﬁag w3l-kyl or
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groups sel ected from carboxy, halogen, cyan, nitro, methoxy, ethoxy,

methyl, ethyl, hy@isd¥5 and R5R6N-; WD 20041108688 PCTI CB20041002427 - 12
R'3 and R4 are 'r}@"eae@@@a@&m@el, REEANC] PRTRARIN.C,.,ORLK REOAD AR 6ai koxy,

or RL and R4 together with the nitrogen connected thereto form a portion of

a 5- or 6- TERKEFOIN(-RIRG:.«alkdr BienybEe0)-Cnglid, Greidnalikyl Csutietli t ut ed by a

2o nadbendonerS RPNty Fr e e EE it SRR RO GOt

arti cuI ar | f (= 1,
L s o i oo

(F\:’gOE5 G - I4a| :(Kff @&l‘-fm,ﬂ wilfﬁf)lkﬂﬂ CeyalkylpREH50: 311@ l)ﬁmﬂaﬂ Hl’}llﬁm}' CMaIkyl

. 6cycl oal ky| - C a
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C3. 6cyci oal k.ghém&?ken@wﬂ%ﬂygi SHetetRGclGf (‘ @{ﬁwlpheﬁyl%3&c oalbpecei n said

Cl - 6alky R N C1. 4al 4al kyl,
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- and R°R°N-;
R? is C).qalkyl optionally substituted by one or more groups selected from carboxy,

20 halogen, cyane, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and R'R°N-;

R and R® are independently selected from -H, Cy.salkyl and Cy.galkenyl; and

R and R* are independently selected from ~OH, amino, C;.¢alky] and C,salkoxy; or
R’ and R* 1o gether with the nitrogen connected thereto form a portion of & 5- or 6-membered
ring whereit said ring is optionally substituted by a group selected from hydroxy, methoxy,
25 ethoxy, methyl and ethyl.

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

Zis 0=

R} is sclected from eyclohexylmethyl, cyclopentylmethyl, cyclobutyimethyl,

cyelopropylmethyl, ethyl, propyl, adamantyl, adamantylmethyl, allyl, isopentyl,



6l aet erocyOlyl or C34heterocyelyl-C(ffi0)- used in defining Rt is

optional I y substituted by one or nore groups selected from hal ogen, cyano,

nitro, %, (Eggoxy, met hyl, ethyl, hydroxy and. R$""-; R2 is Ci.6alkyl
optlonally substrut ed by one or nore groups sel ected PEH@BEWsBERY, 20

hal ogen, cyano, nitro, nethoxy, ethoxy, nethyl, ethyl, hydroxy and R Rf N-;

Ry and R6 are independently sel ected 1%rom H, Cl 6al kyI and C2. 6al kenyl ; and
R3 and R4 are i ndependent ly selected*ffom--CH, amino, C,.6alkyi and

G . 6a|koxy,.ET a} gether with the nltro?en connectedtheretoform
a portion of ’écfﬁ@xy?ﬂ‘y Gtaﬁgﬁﬁé?%m mEd sy droSsmyinethyl. o gclgbw&m ly
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t oget her wi tﬁ-fmbephtmlm)dgen connected thereto forma group selected from
i soxazolid n-2-yl, 4-hydroxy-isoxazolidin-2-yl,
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The present sndtipmani¢ ordinstercomeric forms, or a5 a racemic mixtare, The present invention
includes any possible enantiomers, disstereomers, racernates or mixtures thereof, of a
compound of Formula I. The optically active forms of the compound of the invention may be
prepared, for example, by chiral ehromatographic separation of a racemate, by synthesis from
20 optically active starting materials or by asymmettic synthesis based on the procedures
described thereatter.
Ttwill also be appreciated that certain compounds of the present invention may exist
as geometrical isomers, for example E and Z isomers of alkenes. The present invention
includes any geometrical isomer of & compound of Formula I, 1t will further be understood
that the present invention encompasses tautoners of the compounds of the formula L
H will also be understood that cextain 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 L
| Within the scope of the invention are also salts of the compounds of the formula I
% Generally, phiammaceutically acceptable salts of competnds of the present invention may be
obtained using standard procedures well known in the art, for example by reacting a
sufticiently basic compound, for example an alkyl amine with a suitable acid, for cxamgple,
HCl or acetic acid, to afford a physiologically acceptable anjon. 1t may alsa be possible to



I ncl udes any possi bl e enantiorners, diastereorners, racemates or M xtures
t hereof, of- a conpound of Formula I. The optically active forns of the

conmpound wh 2bfeokgayent i on may be prepared, for exanple chiral
chromat ogr aphi ¢ separation of a racemate, by synthesis ?F%%O%W‘Pgally

active starting materials or by asymmetric synthesis based on the procedures
described thereafter. It will also be,gappreciated that certain conpounds of
the present invention may exi st as @% netrical isomers, for exanple and Z

i somers of al kenes. The present invention includes any geonetrical isomer
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present i ' : WL or f f 1 formul a 1.
o 1 S 80 SR SRk B EOERSurl of N ERIP AR R R | et on
may exi sbitably acddit petend sudhars aexadbopyle deidsratphenolasithaiel eqamalensaflavatiatl f or s.
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pot assi URFroghloy e FydrRlrorde, phogphate aqefaisaiRuaisgpaleaty, &iEpeedtaecal ci um) sal t
by tipeatrhdiighndsusHonae B lndASuIphsaRNt i nvention having a suitably acidic
proton, such as a carboxylic acid or a phenol with one equival ent of an
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or negl I'n an aqueous nedi y onvent on purification
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of the invention are useful in other disease states in which dysfunction of CB1 receptors is present or
implicated. Furthermore, the compounds of the invention may be used to treat cancer,
20  multiple sclerosis, Parkinson’s disease, Huntington’s chorea, Alzheimer’s disease, anxiety
disorders, gastrointestinal disorders and cardiavascular disorders.
Compounds of the invention are useful as immunomoduiators, especially for
autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar surgical
needs, for collagen diseases, various allergies, for use as anti-tumour agents and anti viral
25  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 invention in
diagnostic techniques and imaging applications such as positron emission tomography (PET).
30 Compounds of the invention are useful for the treatiment of diarrhoea, depression,
anxiety and stress-related disorders such as post—fraumatic stress disorders, panic disorder,

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

incontinence, premature ejaculation, various mental illnesses, cough, lung oedema, various



invention exhibit selective activity as agonist of the CB 1 receptors and
are useful in therapy, 15 especially for relief of various pain conditions
such as oKy ¢N, neuropathic pain, acute pain, ca in, pain
caused bsv?hghﬁg$%?d arthritis, mgraine, visceral painpéféﬂgﬁﬁﬂ@”ﬁ?st
shoul d however not be interpreted as exhaustive. Additionally, conpounds of
the present invention are useful in her di sease states in which
dysfunction of CBl receptors is present or inplicated. Furthernore, the
conpounds of the invention nay be used to treat cancer, 20 nmultiple
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i1l nesses, cough,” |lung oedemm, various WO 2004/ 108688 PCT/ GB2004/ 002427 -15

gast r o- i nt estisaarithin the sehpe of the igvengom istthgpaseiadany piihe compeundgassordingitoest i nal
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Conbi nagéasrdingio thejformuladiabeedistaiminstereg topprtidnbin nead of wch &ratmsnd to achi eve
ol ance of 6L 5 HRSG0 48 RN SIS Pl o,
conbi nakalbm satvateithdiedfeds hbfisbefas tb@dddsr usbyptietapgs, anxi ol yti cs,
neur omuscul ain EP gt tia(rea{s;srec% rt‘:l?e &gée?lit %%éntion provides the use of a compound of formula I,
20  or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of a 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 "therapy" within the context of
25  the present invention further encompasses to administer an effective amount of a compound
of the present invention, to mitigate either a pre-existing disease state, acute or chronic, or a
recurring condition. This definition also encompasses prophylactic therapies for prevention
of recurring conditions and continued therapy for chronic disorders.
The compounds of the present invention are useful in therapy, especially for the
30  therapy of various pain conditions including, but not limited to: acute pain, chronic pain,
neuropathic pain, back pain, cancer pain, and visceral pain.
In use for therapy in a warm-blooded animal such as a human, the compound of the

invention may be administered in the form of a conventional pharmaceutical composition by



Also within the scope of the invention is the use of any of the conpounds
according to the fornula | above, for the manufacture of a nedi canent for
the treat y of the <conditions discussed above urt her aspect of
the inveﬁ??gﬁmﬂgmggnethod for the treatnent of a subjechfﬁ%?@%ﬂW6”715 from
any of the conditions discussed above, whereby an effective anmount of a
conpound according to the fornula I ove, is admnistered to a patient in
need of such treatnment. Thus, the invehtion provides a conpound of fornula
|, or pharnmaceutically acceptable salt or solvate thereof, as hereinbefore
def i nedapiovisiaclugding heallsipiptramuscalafiyrsuheptansspdn tiopiedlly, ptresasally.i nvent i on
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therapy for chronic disorders. The conpounds of the present invention are
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i nt r amusespositdries. subcut aneously, topically, intranasally,
intraperitoneally, intrathoracially,_ intravenously, epidunallé,
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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

20  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 dispersed therein
by, for example, stirring. The molten homogeneous mixture in then poured into convenient
sized moulds and allowed 1o cool and solidify.

25 Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethy] cellulose, a low-
melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the active

30  component (with or without other carriers) is surrounded by a carrier which is thus in
association with it. Similarly, cachets are included.

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

oral administration.



when det ermnining the individual feginen and dosage | evel at the nost
appropriate for a particular patient. 10 For preparing pharnmaceuti cal
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i ncl ude powders, tablets, dispersible granules, capsules, cachets, and
suppositories. A solid carrier can bﬁ7one or nore substances, which may al so
act as diluents, 15 flavoring agents, 'Solubilizers, lubricants, suspending
agents, binders, or table disintegrating agents; it can also be an

encapsul at i dgqwdtier edmpositiopoindeds solutimms caspansions, gnd emilsising. Xorvi ded sol i d,

whi ch igs,  [n;a. 1. I i Lnel i vii de ound_of the |nyention, or
theact RIS et BREYIEh Bkl 085 O RRBK RomBamiy Bl BF ' The
20 Conpact et It he Shape and aiee oolr ot For bt opari g cubpeeltory - o
] . iz [ . i u i y
corrposiJ{%F"BH]ét,edéP F%W%F@ﬂ‘ﬁ‘@“ yeshdpoeglycpl ﬁ?l}%"cl‘m*.e of fatty acid glycerides
Eherarn oy L o for B L e e e e
pour ed éomponcwriv aicemd aklingsditahiebdlsrapidflaiotingiegents stebiticersmdd sol i di fy. 25

Sui tabl g.car.ri ers.are _nagnesi um car bonat magnesi um st ear at.e, tal

2ot osemeGak B erRY A SSpPR Tor RERE T R THET Ry Hem e b e,
sodi um figdlpaiidratabive elpbhdn® fewatdr toSdther Wt 4 Vigcod ate?RTARN BYhdteral and the
i ke. The termconpgsition is also Intended to include the formnul ation of

the act $xpthetic grpeAesins. wiethy! eshivloss spditmyrgrhexyeethyl cellyloge, and pthetr  provi di ng a
capsyll eq ' i {2 or without other carriers)
is ‘g%r%dgﬁe&‘gg{%e%@gg@ﬁ Sﬁﬁﬁﬁlﬁgﬁ&%{s}ﬁ%%ﬁﬁ“#\eﬂggg&i ation with it. Sinilarly,
cachet s ar e Pemshdidedn theabddstof adpinaizatisy. theaphinsnsceuticd compesitiossvitlan be used as

lid d f ' L5 ol | ion. 2004/ 108688
pCT) GaoBRTaby e S G Hoay sl SU ML HorE Prr e RRF GRER
SUSpPeNs @R, ofthél camtuall 6Nthe ifv@htiors ¥ PRkcentagek & iwetzhobtias baved vAt®il propyl ene

gl ycol solutions of the active conpounds may be [|iquid preparations
sui t abl @MRAENSEr ent eral administration. Liquid conpositions can al so be

forgal ated iR RoldLdiQ My o FreARN GRS 18 DRGNS B Yie@int RRLMIdNORay 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 formulaI as defined

20  above for the manufacture of a medicament. _

Also within the scope of the invention is the use of any compound of formula T for the
manufacture of a medicament for the therapy of pain.

Additionally provided is the use of any compound according to Formula I for the
manufacture of a medicament for the therapy of various pain conditions including, but not

25  limited fo: acute pain, chronic pain, neuropathic pain, back pain, cancer pain, and visceral
pain,

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

30 Additionally, there is provided a pharmaceutical composition comprising a compound
of Formula 1, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable carrier.



5 Aqueous solutions for oral adm nistration can be prepared by dissol ving
the active conponent in water and addi ng suitable colorants, flavoring
agents, syebbdsgese, and thickening agents as desired. eg H&my&genm ons
f.or oral use can be made by dispersing the finely di wg active component
in water together with a viscous material such as natural synthetic guns,
resins, methyl cellulose, sodium carbgxymethyl cellulose, and other 10
suspendi ng agents known to the pharmaceutical fornulation art. Dependi ng on
t he node of adm tration, the armaceutlcal conposition wll ef erably
i ncl ude fronﬁfeﬁlﬁﬁa xaéhﬂg@lmﬂc‘ﬁ%%d%é] REmasguiGe! BOS“}?BFQHWF‘@P%P&B‘I“?O‘F Hom 0. 10
to 50‘Vwexf1:@ftnuﬁameop@ Q&uaéaiplym%cep@ah%h%eﬁl i 2BRIcCE0h 3G6S Dy wel ght being
based on total osition erapeutically effective anount for the
practi ceh@maomcqilywe@mahlmwmn fonthemapy,meore gatleulmly\@,cu thdm'gpyc dfgpains e of known
criteria inclLu t he age I onse of nd|V|d patient,
and .i nt erpre#'érg1 qP?{FFFRrﬂEH%%EP%Wa%QPgY%QO P%Sétééleco\mﬂ”éﬂlgl COFRP ?fr eated or
whi ch | FoRRIANY bk pHAMHaEShtichYy faeptatile Silcthadsty irsdsbddifionRwithe art. Wthin the
scope of the invention is the use of any conpound of fornula | as defined
20 abov@h¥arceuieallypcoeidiepastionusg inyyiof Megenditipns@isqystadiabothe scope of the

invention isjy Ebﬁlﬁﬂ‘] Y : Of I - ufacture of a
medi canment forIr &%g‘t’rcégﬁ %‘%%?ﬁgﬂfgd)fr %‘ﬁ%%rﬁ?h%érgqurg%gmf?%? he use of any
corrpoundomp@mﬂsiof@epmseﬁmmhﬁoﬂ for the manuf acture of a nedi canent for the
therapy of variou nditions includin t not. 25 |imted.to: acute

pai n, chroni %Iﬁj ﬁ g & WY CHSLPROVIYES A PTORSF orglgﬂ%réqg%%n?po uadhef vi scer al

pai no Afbrfuld B rcopBisial offhelsh ofnvention is a method for therapy of a subject
suffering from any of the conditions discussed above, whereby an effective

anount of a conpound accordin t&the fornula | above, is admnistered to a
patient in need of such therapl 30 Additippnally, there is provided a

phar maceuti cal conposition conpry si ng co pAd of Formula I, or a

phar maceuti cal |y acceptabl e ing,tOt hetkesd n association with a
pharmaceutically acceptabl e rrier. (5\%}/ 108688 PCT/ GB2004/ 002427 -18
Particularly, there is provided a phar maceuti cal conposition conprising a

compound of Formula T, or a phar maceilfl cally acceptable salt thereof, in

association wth a

reacting a compound of formula 111,

O
N
X \>—R2
N
L1
15 R
1
with a compound of R*NHOR? to form the compound of formula II,
wherein
X is selected from Cl, Br, I and OH;
20 R} is selected from Cj.joalkyl, Ca-jealkenyl, Ca joalkynyl, R°’RPN-C.salkyl, R*0-Cy.

alkyl, R°C(=0)N(-RH-C.salkyl, R°RENS(=0),-C1.salkyl, R*CS(=0);N(-R®)-C1.¢alkyl,
RERENC(=0)N(-RN)-Cy.salkyl, RPRONS(=O0,RNR)-Cysalkyl, Cs.10aryl-Cyalkyl, Cs.oaryl-
C(¥O)-Cl_5a1kyl, Cs.jgcycloalkyl-Ci¢alkyl, Cyscycloalkenyl-Cisalkyl, Csgheterocyclyl-C.
galkyl, Cs.gheterocyclyl-C(=0)-Cr.salkyl, Ci.jphydrocarbylamino, R°R®N-, R°O-, RSC(=O)N(—
25 RY-, RERNS(=0)-, R*CS(=0)N(-RY-, RRENC(=0N(-R")-, RPRENS(=0),NR")-, Cs.
j0aryl, Cs.y0aryl-C(=0)-, Cajgcycloalkyl, Csseycloalkenyl, Csgheterocyclyl and Cs.
ﬁﬁeterocycly]—C(=0)—; wherein said Cy.jpalkyl, Ca.1palkeny!, Co10atkynyl, Cs.1garyl-Cisalkyl,



pharmaceutically acceptable carrier for therapy, nore particularly for
therapy of pain. Further, there is provided a pharmaceutical conposition

conpri si gy sogAggegund of 5 Formula I, or a pharmaceuti cce tabl e salt
thereof, in association with a phar maceutlcally accept]g%*@%a r‘”ropﬁf‘! use in

any’ of the conditions discussed above. In a further aspect, the present

I nvention provides a nethod of preparing the conpounds of the present

i nvention. In one enbodi nent, the |nJ8nt|on provi des a process for preparing
a conmpound of 10 fornula 11 nprising of the step of O 3 Ri0O N~Rz ,1

RII r Gaw@%@(&)c%mﬂfmh EsaryelorirG "k, CgroyRlonlienRpGcallyiR 15 111 with a

comPount, sk ROHEES, Loh T/bABB-SAMALDY Lol WA Tt HOSEELD * |

CZ_| oal E@myﬂy} %M(#@pyllg sCiROIBEINY 10T, ﬁu&blbylkcnm&&teﬁ)cyaﬂ@tl

SE%NE’% quys et R%P% é@%ﬂéﬁ_gﬁ% ' }§ s@s%c?s lglxoor?ecNé qf*%sa%quﬁaéél kyl ,

-9 e 10 Bl prash ool by s -

C3. 6het BRRBYcl yl - C(=0) - Cl6a|ky| C1. 0hydrocarby|an1no R5R6N-, R50-,

QF%N?,% I;I(O) g %6%6_1?0’: onl}lﬁg Illp b%émﬁ:% @1 16?((11%6 oy, 1o %@gg‘%;&l}{&g :%,Z)

cA 8Cka0@alelRﬂy Cs-sc?aoﬁhﬁt@f @M'Gﬁ'wﬁﬂﬁll@ﬁyj—cl@ﬁ&@ﬁ@%N&érﬁéyc@(aﬁ@l—& wherei n

said Cl Jlky?l - gcyclo eln}glai{ R | -, Cas t‘eg'o%gl 5- maryl and‘(llgcéggteroc Q{oalkyl wherein

10 said Cy.jealkyl, Co.ipalkenyl, Cogalkynyl, Csgeycloalkyl, Cs.geycloalkyl-Ci.galkyl,
Cyscycloalkenyl-Ci.galkyl, Cs.gheterocycloalkyl-Cigalkyl, Cagcycloalkenyl, Cs.sheteroaryl,

Cs-10aryl or Cs.gheterocycloalkyl used in defining R?is optionally substituted by one or more
groups selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy
and amino;

15 wherein R®, R® and R” are independently selected from —H, Cysalkyl, Cysalkenyl, Co.
salkynyl, and a divalent Cy_¢group that together with another divalent R, R or R’ forms a
portion of a ring;

R? is selected from Crealkyl, Cysalkenyl, Cogalkynyl, and a divalent C_ggroup that
together with a divalent R® forms a portion of a ring; and

20 . R? is selected from -H, Ci.galkyl, Cygalkenyl, Cagalkynyl, and a divalent Cjsgroup
that together with a divalent R’ forms a portion of a ring.

Particularly, the present invention provides a method of preparing a compound of
formula I1, wherein R’ is selected from cyclohexylmethyl, cyclopentyimethyl,
cyclobutylmethyl, cyclopropylmethyl, ethyl, propyl, adamantyl, adamantylmethyl, allyl,

25  isopentyl, benzyl, methoxyethyl, tetrahydropyranylmethyl, tetrahydrofuranylmethyl,
cyclohexyloxy, cyclohexylamino, dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, 1-
pyrrolylethyl, 1-morpholinoethyl, 4,4-difluorocyclohexylmethyl, cyclohexylmethyl, 2-
pyrrolidylmehtyl, N-methyl-2-pyrrolidylmethyl, 2-piperidylmethyl, N-methyl-2-
piperidylmethyl, 3-thienylmethyl, (2-nitrothiophene-5-y1)-methyl, (1-methyl-1H-imidazole-2-

30  yDmethyl, (5-(acetoxymethyl)-2-furyl)methyl), (2,3-dibydro-1H-isoindole-1-yl)methyl, and
5-(2-methylthiazolyl);



WD 20041108688 PCT/ GB2004/ 002427 -19 C6-joaryl-C(=0O - _6al kyl,

C3_10cycl oal kyl - Cy6al kyl , C4_scycl oal kenyl - CL6al kyl

C3. 6heterocycl yl -Cl . 6al kyl, C3.6heterocyclyl-C(=0-Cl. 6a| kyl,

G - | ohydmwegasdapbsoss no, C6-10aryl, C6_ioaryl-C(=0) - g?x%zmwﬁﬂ 7

€4_scycl oal kenyl, C3. 6heterocyclyl or C3.6heter ocycl yl - used in
defining R is optionally substituted by one or nore groups 5 selected from
car boxy, hal ogen, cyano, nitro, methoyy. ethoxy, nethyl, ethyl, hydroxy, and
- NRBR6; R2 is sel ected fromthe group consi sti ng of Cl _Ioal kyI

C2_1 oal kenyl | | | | kyl ,
Ciscycl onl kBApeElees iR bnahwal Srndiur bl Frae arages et
CA. scychqphisg mgbbentﬁSBﬁNmmﬁ%ﬁ hpt.aifﬁﬂ-aelthyl @@?}%ﬁﬂyﬂm ylammo,l phenyl,

ny

C3. 6het erocycl oal ky[, wherein 10 sajd

C2_| oal Ryl te@ys@@erm@éﬂ triyahydopy syl Prsmﬂmy 7@1@9)/”(9@ N—morphohnyl and
C4_scycl oal kgn cycl oal kyl - CL6al kyl , C4_scycl oal kenyl ,
C3. 5het eroargl Xﬁd%ﬁgoaréqnd%}ﬁy% éﬁ‘gferocycl oal kyl wused in defini ng R2 is
opti®nal |y substi Cotpeintyofthe pesenrimventi@l mupbe grepared aakofd'xﬁgmoam boxy,

hal ogen, nitr th net h X and am no;
o e Sy Rou s abietha it SO aE b i R oF BlobPeas tiosd sbevennl kol

C2_6al kenyl, C2_ 6al kynyl, and a divalent G _6group that t oget her with
anot her di vaI ent R5, R6 or R7 forms a portion of a ring; R3 is selected
from Cl SB%WI (AL”\SEQ"-“B"H’I R Yged ferthasypihesis pf °°§'rﬁ€|“"ﬁ'sd1°!}’§|“§r$?‘af@?'e%‘g?'t9@b t hat

t oget her th a divalent Rs forns adgortlon of aring; and 20 Rs is sel ected

from -H, . 6al M' , kenyl , al kynyl , and a divalept Cl.6group that
t oget herHaj § YA eﬁtgﬁzhs F‘X "‘b‘@igyﬁ of " i ng. %&% y, the
present inve n Ph RMLRES a met hoﬂ ,epag(,h,g,\gefgtg,;prrpOLMd I{or mula |1,

wherein Rl is sel ecta:@bntfqmz@zycl ohexyl met hyl vascycEidpent yl met hyl &
cycl obutyl net hyl, cycl opropyl nethyl, ethyl, FHp§1*"adamantyl,
adamantyl methyl, allyl, 25 isopentyl benzyl met hoxyet Pyl psin, pa
tetrahydropyranyl net hyl, tetrahydr ofur anyl net hyl, . cycl E\ﬁ&g{t@ch

cycl ohexyl am no, dinethylam noethyl, 4xpyki dylmethyl, 2tpyridylmethyl, 1-
pyrrol yl ethyl, 1-i norphobl noet hyl , 4 vk B wQy ocycl ohexyl t hyl ,
cycl ohexyl met hyI 2- rfiol i dyJ rrehtyl sdNerdb. Fﬂ}hlehﬂmeﬁﬂyﬁer N W
RY
(22p| p;arl ?%l rre}]hyl 5N- rln)ag -\>pi(;2[i)eﬂ %CFI met nyT, j Th: englg;gt )ﬁ‘%t byl
ni trot hi ophene-5-y me b azol e- y y
(5d(acet oxynet hyl ) -2-furyl) nmet ﬁyl ), (Z;Bchdﬂrbrﬂndi% | H i soi ndol e- yI ) met hyI
an when R'is
kS zgﬂc?r;g agent, e.g. NaBH(OAG),
H solvent, e.g. THF, HO
6\]” acid, e.g. HOAc
n
0
RN N
O
gﬁ: n=0,1and2.
1]

R', R2, % and R* are as defined in the specification. Ris C, galkyl.



5-(2-nethyl thiazolyl); WO 2004/ 108688 PCT/ GB2004/ 002427 -20- R2 is selected
fromt-butyl, n-butyl, 2-nethyl-2-butyl, cyclohexyl, cycl ohexyl nethyl,
n-pentyl, isopentyl, trifluoromethyl, 1,1-difluoroethyl, N piperidyl,
dinethylaﬂ@m@4ﬂaﬁgpyl, pyridyl, tetrahydrofuranyl, tet I

2- met hoxy- 2-propyl, and N-norpholinyl; and R3 and R8 a?gﬁ¥%%@%é%%g%tl

G _6al kyl . 5 Compounds of the present invention may be prepared accordlng to
the synthetic routes as depicted in,schernes 1-3 using one or nore nethods
di scl osed above. Scheme 1. (A synth ic route used for the synthesis of
conpounds |nclud|n Exanples_ 1 and 2) 0 0 HO N2 1) SOCK, CH2012, reflux
RAN \ NegheRegiid syt “f%EPeF' éP’ﬁ'elsy“‘ﬁeSB of RIPR RS mc'iad'rzg Egmplas and 28) ' MoH,  NH
soovent, e,g. CH2ClI Z base, e.g. Et 3N, Al heatlng, 50- 140C 40 psi H3, Pd

sol vent, €l 0., ELOA R2COCI 0 bage, €., N, 0 R\ N splvent, e.g.
1,2-dicHPorq;; arfeCr N 6. N ethara) AT, Q. NH ® 'Q_N (§0Ivent,
e.g. HOAc or

F 2- diC-oroettame WhenRir | SoRHQ. rod educi nduaggnt . €. g.
NaBH(OAc), solvent, e.g. THF, H20O NH aci d, teseces. FEAC B
heating, 50-140°C

40 psi Hy, Pd
l solvent, &.g. EIOAG
1) RZCOCI ‘
o base, e.g. Ef;N, o
N solvent, e.g. 1,2-dichloroethane MeOJ\@NHz
e0 \>_R2
N 2) Acid, e.g. NH
e solvent, e.g. HOAc or R

1,2-dichloroethane

base, e.g. LiOH
solvent, e.g. EfOH

Q .
R¥NHOR® R
coupling agent, e.g. HATU R -0 N
base, e.g. EtN({Pr-i), h’
RNHIRY,

solvent, e.g. DMF
coupling agent, e.g. HATU
base, e.g, EIN{Pr-i),

solvent, e.g. DMF

O
RB
~ N \ .
P?I:U\@ \>—R2 R?, R?, R3,R* and R® are as defined In the specification.
R
N
\

R1

:U_:Z YZ



)n O R3Ra N>_ 2 N 'Hn=0,land2. Rnn R, R2, R3 and R4 are as defined
in the specification. Ris C/,3alkyl. W 2004/108688 PCT/ GB2004/ 002427 -21
Schenme 2. (A synthetic route used for the synthesis of conpounds including
Exanpl es woamd/18&ps 0 0 O TMSCHNZ Meo NO2 R+NH2 || ~~ ol vent,
e.g. Tol/methanol Meo - Y F F solvent, e.g. EtOH, ~ NH ygg’scéﬂ&“w‘” B3N, Rr
heating, 50-140C |1 40 psi H2, Pd solvent, e.g. EtQAc 1) R2000l O base,

e.g. Et3N, 0 solvent, e.g. 1,2-dichloypethane Mao | NH2 MO | N>-R2 N 2)

Acid, e.g. NH solvent, e.g. HOAc or R+ 1, 2-dichloroethane | base,.e.g. UGH

. 0. X I-(Q?3 ‘ - > -
sol vent ’Scﬁen% 3. Et s%hglcorou&sl\le or the yygthlesisN of c%p%l\éslincluding%zxamples 4-22)

X
RINH, 20-40 psi Hy, Pd

NC NO, NC NO, : :
salvent, e.g. EtOAc  NC NH,
solvent, e.g. EfCH,
F NH
NH

base, e.g. Na,CO,, )

healing, 25-75°C R e

1) R2COCI

base, e.g. DMAP
solvent, e.g. dichloromethane

2) solvent,
a.g. 1,2-dichloroethane
120-200°C {microwave oven)

hase, e.g. KOH ¥

Q solvent, e.g. EtOH, H,0 NG
N reflux N
S Gus Ty
N N
R’ R
RINH(R?}
RENMOR® Y
coupling agent, e.g.. HATU g”“pl‘"g age,':}’ e.g. HATU
base, &.0. EtN(Pr-1), ase, e.9. EtN(Pr),
solvent, e.g. DMF solvent, e.g. DMF
R i N 9
M 3
T;I ‘>—R2 R\N N\ .
o) s >R
R N, R N
R h':
RY, R2, R? and R® are as defined in the specification.
Biological Evaluation
hCB1 and hCBs receptor binding
5 Human CB1 receptor from Receptor Biology (hCB1) or human CB; receptor from

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

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

15  Tomtec or Packard harvester using 3 mL of wash buffer (50 mM Tris, 5 mM 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, |



N coupling agent, e.g. HATU Re"O N R+ base, e.g. EtN(Pr-i)2 solvent, e.g.
DMF R3NH(R4), coupling agent, e.g. HATU base, e.g. EtN(Pr-i)2 solvent,
e.g. DVRy N>-R2 Rl, R2, R3,R4 and Re areas defi ' e

.speci fi cat@izgorf./llasdassN WD 2004/ 108688 PCTUGB2004/ 002427 _P@@ﬁg%@zg—; (A
synthetic route used for the synthesis of conpounds including Exanples 4-22)
NO NO, R NHz NC NOz 20-40 psi Hz, Pd,solvent, e.g. EtOAc NC NHz sol vent,
e.g. EtOH, F base, e.g. NaCO,, NH hedting, 25-75C R RH 1) R2000! base,

e.g. DVAP solvent, e.g. dichloronethane 2) solvent, e.g. 1,2-dichloroethane
120- 200C (m crowave oven) O base, e.g. KOH solvent, e.g. EtOH H2O HO\>- z

refl ux h@@] \Cmd\h@ngTﬁ Sbih'dfﬁ'g R R NHORa R3NH( R4

Human CB] receptor from Receptor Biology (hCB1) or human CB5 receptor
membranes (BioSignal) are thawed at 37 °C, passed 3 times through a 25-gauge blunt-end
5 needle and diluted in the GTPyS binding buffer (50 mM Hepes, 20 mM NaOH, 100 mM
NaCl, I mM EDTA, 5 mM MgCls, pH 7.4, 0.1% BSA). The ECsp and Epex of the compounds
of the invention are evaluated from 10-point dose-response curves done in 300ul with the
appropriate amount of membrane protein and 100000130000 dpm of GTPg>S per well (0.11
—0.14 nM). The basal and maximal stimulated binding is determined in absence and presence
10 of 1 pM (hCBy) or 10 pM (hCB;) Win 55,212-2 respectively. The membranes are pre-
incubated fpr 5 minutes with 56.25 pM (hCB2) or 112.5 pM (hCB;) GDP prior to distribution
in plates (15 pM (hCB») or 30 uM (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
15  NaCl, pH 7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in
a TopCount (Packard) after adding 65 pl/well of MS-20 scintillation liquid. Antagonist
reversal studies are done in the same way except that (a) an agonist dose-response curve is
done in the presence of a constant concentration of antagonist, or (b) an antagonist dose-
response curve is done in the presence of a constant concentration of agonist.
20 Based on the above assays, the dissociation constant (Ki) for a particular compound of '
the invention towards a particular receptor is determined using the following equation:
Ki = ICs¢/(1+[rad}/Kd),
‘Wherein ICsp is the concentration of the compound of the invention at which 50%
displacement has been observed;
25 [rad] is a standard or reference radioactive ligand concentration at that moment; and
Kd is the dissociation constant of the radicactive ligand towards the particular
receptor.
Using above-mentioned assays, the Ki towards human CB, receptors for most
compounds of the invention is measured to be in the range of 36-5700 nM. The Ki towards
30  human CB; receptors for most compounds of the invention is measured to be in the range of
about 1.6-36 nM. _
Using the above described assays, the ICsp towards CB) receptor for most of the

compounds of the present invention is generally in the range of 16.2 nM — 5655.7 nM.



coupling agent, e.g..HATU coupling agent, e.g. HATU base, e.g. EYN(Pr-1),
<solvenet, tN(Pr-i)z solvent, e.g. DMVF DMF S O RAN NN RAN / ~Rz Re. O NR
RA R Nwhbgosfasssf@a and Ra are as defined in the speci }e,!gg '&u.o %ﬁl ogi cal
Eval uati on hCBI and hCB, receptor binding 5 Hunman CBI r &ié& {09 Recept or
Bi ol ogy (hCB1) or human CB2 receptor from BioSignal (hCB2) nenbranes are
thawed at 37 C, passed 3 tines throug)y a 25-gauge blunt- end needle, diluted
in the cannabi noid binding buffer (50 nM Tris, 2.5 nM EDTA, 5 nM MC 2, and
0.5 nmg/ L BSA fatty acid free, pH 7.4) and aliquots containing the
appropriate anount of protein are distributed in 96-well plates. The 1C50
of the ggmpgppgg of the 10 invention at hCBI and hCB2 are eval uated from
10- poi nT-dose-response curves done with 3H CP55,940 at 20000 to 25000 dpm
per wel |l (0. Tie @vation Mill furtter bé destribesl inmorofdet8dby the fdtheving Exahplasnd
non-specific, bi ndi n re,defermned,i he absence.and esence, of 0.2 pM of
i1 0 P derrDE Fhodh ShiPaY HEPBRE e Rist L MU o ieLBaY BPPBRo0 mi nut s at
roons t eimEsdRbikheed bid marogitanﬁfe@tumnwmhﬁdﬂ dr&hét 168 bR BePANEHithE 1 1 %
pol yethyl eneimne) with the 15 Tonmtec or Packard harvester using 3 nL of
wash bufferUQE0 mM Tris, 5 mM MyCl2, 0.5 ng BSA pH 7.0). The filters are
dried feL b poyr at 55 C. The radioactivity (cpm is counted in a TopCount
(Packar%‘ a]pter adding 65 {1 /well of Ms-20 scintillation Iiquid. WO
2004/ 102682-BRrENAGR2diethyDOZ A2 R)-1- 2 hylpifiridhnd-yljeR:th G- RyiSbdizididagolekfran CBI
receptor from Receptor Biology (hCB 1) or human CB2 receptor nenbranes
(Bi 0Si gfi&PPX4Pe hawed at 37 C, passed 3 tines through a 25-gauge bl unt-end
5 needle and diluted in the GIPyS bi nding buffer (50 nM Hepes, 20 mV NaCH,
100 MM NaCl, | nM EDTA, 5 nmM I\ZQQNZ pH.7. 4 0,1%BSA). The EC50 and E,,,. of
N\

the compounds )Jﬁ >_7<
| N
R

Step A. 2-fert-Butyl-N,N-diethyl-1-{[(2R)-1-methylpiperidin-2-yllmethyl}-1 H-

10

benzimidazole-5-carboxamide
O

O .
AN NH, BNy N\
JUL —— TUGRA
s“J \
gt Ch
5

tert-Butyl (2R)-2-[({2-amino-4-[(diethylamino)carbonyl]phenyl}amino) methyllpiperidine-1-

15  carboxylate (75 mg, 0.185 mmeol) (for preparation, see the following steps B, C, and D) was
dissolved in 3 mL of DCE containing TEA (0.058 mL, 0.277 mmol). Trimethylacetyl
chloride (0.025 mlL, 0.204 mmol) was added drop wise and the solution was stirred at RT for
1h. Glacial acetic acid (1 mL) and a few drops of concentrated HCl were added and the
solution was stirred at 75°C for 24h. The solvent was concentrated. The residue was

20  dissolved in EtOAc and washed with 2M NaOH, brine and dried over anhydrous MgSO,.
The solvent was evaporated. The product was dissolved in 5 mL of THF containing a few
drops of glacial AcOH. An excess of 37% HCHO/water (1 mL) was added followed by
NaBH(OAc); (78 mg, 0.370 mmol). The solution was stirred at rt for 30 min. The solution



of the invention are evaluated from 10-poi nt dose-response curves done in
3001 with the appropriate anount of nenbrane protein and 100000- 130000 dpm

of GIPg3%% fRldMsd (0.11 -0.14 nM. The basal and maxjnnl i mul at ed
binding i s determ ned in absence and presence 10 of 1 I\*‘?ﬁ&g%mcﬂn“ib pM (hCB

1) Wn 55,212-2 respectively. The nmenbranes are pre- incubated for 5 mnutes
wth 56.25 pM (hCB2) or 112.5 pM (hCRBI.) GDP prior to distribution in plates
(15 M (hCB2) or 30 pM (hCBj) GDP findt). The plates are vortexed and

incubated for 60 minutes at roomtenperature, filtered on Unifilters G-/ B
( pr esoakesdilued witle EYO A artd washed Wit &8 NeOHpavkeaant dripdwost shydoung 3 m of

wash b ( TriS. .5 5 15 H7.0), Thg.filters are
dried F%dflgg?“'hgger %enggagvaﬁ%%egzgﬁ%g@g?%aﬁ P{’gﬁ‘% b’f fs?‘:vgrgﬂﬁ—%ﬂé%e ?%Lda TopCount
(Packar Tﬂs)in @I(I&m% ﬁﬁ’cmm{ﬁSarpﬂﬁMﬁlybpmﬁzM&fﬂﬁdiﬁg i:}ittdebiha’ﬂttitwbokdpduﬁdias that agoni st
reversal studies e done in the sane ,way. except at (a). an agonj st

dose-r e‘é‘%’fﬁ’ﬁ%‘%’d&%ﬁ& Fagt- ‘gﬁlﬁé‘q mE(#ohr' ]é}.@e(d,(gg @6&%@%5 bbhEenttPat i on of
ant agonj ' d r c [ ' he

P eamncs o e, B S R fm 0 Ty S Loy

assays, 31thé.5di(ss 8B, 2t 0 1djm, ¢ Bt &nfim, (LKD) 5.1 H(m.d Hay 60 &4, drF IckiyBsaiie, oH), t he

i nventi r td af_ t A rIa | fall ow ng
cquati of2 Y0 Rl AR St S S Ther i B e B P okl s o the
conpoung,;Bf;N,e- 3JOVIERL: i) H7.64; IYH 413 Np0%1. totid: 4 @8@Bi Hms3;heemgobser ved; 25
[rad] is a_standard or reference radi oactive |igand concentration at that
nmonent ; St&RE- Ndy-Disthyjrd-fosedaitrpihenzamidet ant of the radi oactive |igand
towards the particul arp receptor. Using above-ngntioned assays, the Ki

towards human CB1 recdptors fyor nost conpoupdsjlof theyynvention is nmeasured
to be in the range B® 3 0 AM The Ki tc6wahds urfan CB2 receptors for
be

nost conpounds of the i i_on i s nmeasured Ipe range of about
1.6186 nM Usi ng the above déscri bed assays, the IC50 towards CBI receptor

for mosk rfors BGitrGRERAL RIS (20 £ 1780 RLRDSMs rbMY@ALH 90:1iSixageeral Iy in the
range of 16.2 nM- 5655.7 nM ~WO 2004/108688 PCT/ GB2004/ 002427 - 24-
EXAVPL ESHiHle/SOGe(i 60 onl.) wivérhighturkheeelvivet whssenednirdted andrihegesdi@earas by t he

et BRsATRCRRCLYS B RAGRLRGHIEH R0R G br SREDRMINE OS5 HEP Present

32.4 mmol) and triethylamine (TEA) (7.5 mL, 54 mmol) was then added drop wise to the cold

15 stirring solution (0°C) of the acid chloride. The solution was stirred at rt for 3h. The solution
was then washed with 5% KHSO; solution, saturated NaHCO5 solution, brine and dried over
anhydrous MgSO,. The crude product was purified by flash chromatography using
1:1/hexanes:EtOAc on silica gel. Yield: 5.39 g (83%); "H NMR (400 MHz,
CHLOROFORM-D) 61.19 (b, 6 H), 3.24 (b, 2 H), 3.52 (b, 2 H), 7.33 (dd, /=10.45, 8.50 Hz, 1

20 H), 7.66 (m, 1 H), 8.09 (dd, /~7.03, 2.15 Hz, 1 H).
Step C. fert-butyl-(2R)-2-[({4-[(diethylamino)carbonyl]-2-nitrophenyl}amino)methyl]
piperidine-1-ecarboxylate
0

0
/\N)J\C[Noz o~ NO,
J . S N
Chee?
.

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



5 purified, analyzed and biologically tested, and which are not to be
construed as limting the invention. Exanple 1

2-t ent - Bufgy bl Désgé €t hyl - 1- {[ (2R) - 1- net hyl pi peri di n-2-y %

ret hyl } - 1H benzi m dazol e-5- carboxamde 0 N 10 CND Stt TIRBIUN4{002427 But yl
N, N-di et hyl -1- {[ (2R) - 1- net hyl pi peridi n-2-yl ] nethyl } -1 H

benzi m dazol e-5-carboxamide OO J " )\, NHZ N NH--~NCN iOCND O
tert-Butyl (2R)-2-[({2-am no-4-[(di e't2l§y'T am no) car bonyl ] phenyl } am no)

met hyl ] pi peridine-1- 15 carboxyl ate $75 nmg, 0.185 mmol) (for preparation,
see t hecomipisglRg ©l8gsnip 1.3 3mmgiyat35° Gasernight sBhaselveniva qencaptratodE

cont ai ni ] : e kd ﬂﬁ’s . oride (0.025 ni,
0. 204 ngg‘?se&\i\ﬁ/g%%g%%g%l%é%%\h@ %% andi s%]%de&gglgﬁ/‘tfl on’tl)c%sﬁﬂs1 g %}Le"&{egt RT for 1h.
A aci al NaB€0;s solatiomg bite atd drivddver dnbydrduoPpizS0h. Thoaadd preted wHEChmed added
and the olution was stirred at 75C for 24h. The solvent was cqncentrated.
The resPHﬁ@s ?I%O%?@&S%d:}ﬁ’%?@ﬁétﬁﬁﬂ %@ﬁ%tdmﬁslﬂar gﬁﬂfplﬂé@f’e i ne and
dri egl ovgired By ErRMnYD $§:d: 38508 @944y SNl NMR (SoRReLAtAaORBIOMIg St vas

di ssol ved ien 5 mL ‘'of THE cont airhﬁgl(?g og few dr(o S ofZ gl acial AcOH.~ An excess

of 37% HEAGAER1-471(sn? H)wia®S Gtlddd), 1 68 Iowe )bl 71 (daBrlLSRBI3 4 HB 273, (n0. 370

2004/ 108685 PR G342 T Dokt G0, A o oot THA N eed wi th 2
M NaCH, Hr1.00e(na 0e8.dpited 1 oReT.5Addy. 0185 1760504 H)T8es ) U+t HepsHevapor at ed.
The pr oguct wasolguri fied [léglzrr ever sed- phase HPLC wusing 10-50% CH3CN H20 and

then |y EﬁPiIP'i yebuiyl it Heingssired title conpound as the corresponding
TFA18al frqieth i o : e .12 (m 3H), 5 1.25
(m "5y R G e e s Bt 1, 3125 (s,
3H), 3.31
H) (m ~ NO, A~ NH,
) :IIH /] l}!H
Chg Ceg
N N
) 1

Ry Ry

tert-Butyl—(QR)uz-[({44[(diethylamino)carbonyl]-2~nitropheny1} amino)methyl]piperidine-1-
carboxylate (380 mg, 0.875 mmol) was dissolved in 35 mL of EtOAc containing a catalytic
amount of 10% Pd/C. The solution was shaken in a Parr hydrogenation apparatus under H;
15  atmosphere (40 psi) at RT overnight. The solution was filtered through Celite and the solvent
was concentrated. The product was used directly for the next step without further
purification. Yield: 355 mg (99%). "H NMR (400 MHz, CHLOROFORM-D) §1.17 (t,
J=6.74 Hz, 6 H), 1.46 (s, 9 H), 1.55 (d, /~11.72 Hz, 1 H), 1.65 (d, /=10.35 Hz, 2 H), 1.73 (m,
2H), 2.81 (t, /~12.50 Hz, 1 H), 3.09 (d, /=9.76 Hz, 1 H), 3.31 (m, 2 H), 3.42 (m, 4 H), 3.52
20 (m,2H),4.02 (m, 1 H), 4.59 (ni, 1 H), 6.58 (d, /=8.01 Hz, 1 H), 6.78 (d, J=1.56 Hz, 1 H),
6.86 (m, 1 H), 7.26 (s, 1 H).
Example 2
Z-tert-Butyl—l—(cjrclohexylmethyl)—N,N—diethyl-lH—benzimidazole—S—carboxamide

i
o)



3H), 3.57 (m 3H), 4.01 (in, IM 4.85 (m 1H), 5.18 (m 1H), 7.50 (dd, J =
1.56, 8.59 Hz, 1H), 7.72 (d J = 0.98 Hz, 1H), 7.93 (d, J = 8.59 Hz, 1H); MS

(ESI) ( Mgk F003855c3 Anal . Calcd for C23H36N40 + 3.0 TFA 94; H, 5.41;
N, 7.71. Foun“gﬁé 48.06; H, 5.23; N, 7.85. Step B. PeriGmatiniay

N, N-Di et hyl -4-fluoro-3-nitro-benzamde 0 0 HONOX INI NO2 10 FJ / F
4- Fl uoro-3-nitrobenzoic acid (5.0 g, .27.0 mol) was refluxed in a 2:1

m xture of CH2C12/SOCI2 (150 nl) ovérnight. The sol vent was concentrated
and the residue was dissolved in CH2C12 (50 nL). Another CH2.Cl2 sol ution
(50 ) Step Adi %-tqﬂt,rBatﬂl-ﬁe(cmolmmefhylbﬂm—dmwl}IHMnnm:éamw-&mmwﬂiElae) (7.5

nm, 54 mml) was theg added drop wise to the coI 15 stirring solution (00

it for 3h. The sol ution

of the acid chlorlde
‘ b sofution, brine and

was then washed
dried over anhydr
chromat ography using 1:
"H NWVR (400 MHz, CHL
H, 7.33 (dd, J 10. 45,
2.15 Hz, 1 H. Step C
tert-butyl-(2R)-2-[({4-[(diethyl am no)carbonyl]-2-n.itrophenyl}am no) methyl]
pi peri dBn@nﬂnomaq']t(@%wm@tlﬁe@y%ma]-Nw _dfe N:eh!zdiiﬁac tlZ«lrEg W 0b4dméd) (eND O

N, N- Di et hyl - uor o- 3-nitro-benzan de 4 mmol ) and tert-butyl
(2)?) - 2@9&%% fsrie Fahoyingesnsdd #16-¢) %aérdb%szlypcét@ (er DRE contaiing iy wer e
stir f ont ai ni ng
TEA 0. L G e R O e S et ot A 2t 00
The resmmmmw%mddw$ebMVedmsﬁﬁEw@mBIdhdﬂma3he@l$p®H(B%ﬂﬁusﬁaﬂsmﬂumsaﬁ,

sat ur at %(()jncentrated HC! were added and the solution was stirred at 75°C for 48h. The solvent was

The S@hution was stirred a
¥ RHSO42 sol ution, sat aje
, The crude—produc by flash

/ hB®anes: Et OAc on si st 5,39 g (83%;
D 51.19 (b, 6 H, 3.24 (b 2 FD, 3.52 (b, 2
Hz, 1 20 H, 7.66 (m 1 8.09 (dd, J=7.03,

concentrated. The residue was dissolved in EtOAc and washed with 2M aqueous NaOH,
brine and dried over anhydrous MgSO,4. The solvent was evaporated. The product was
10  purified by reversed-phase HPLC using 20-80% CH3CN/H20 and then lyophilized affording
the desired title compound as the corresponding TFA salt. Yield: 64 mg (32%). 'HNMR
(400 MHz, CD3;0D) & 1.12 (m, 3H), 1.23 (m, 7H), 1.67 (m, 14H), 1.75 (m, 1H), 2.11 (m, 1H),
3.28 (m, 2H), 3.56 (m, 2H), 4.48 (d, I = 7.42 Hz, 2H), 7.58 (dd, J = 1.46, 8.69 Hz, 1H), 7.73
(s, TH), 7.99 (d, T = 8.79 Hz, 1H); MS (ESI) (M+H)" 370.2; Anal. Calcd for Co3HasN;0 + 2.1
15 TFA +09 Hy0: C, 52.25; H, 6.27; N, 6.72. Found: C, 52.31; H, 6.24; N, 6.69.
Step B. 4-[(Cyclohexylmethylamino]-N,N-diethyl-3-nitrobenzamide
o O

Ay NO, <N NO,
P ; S NH

Following the same procedure in Example 1, step C, using N,N-Diethyl-4-fluore-3-nitro-
benzamide (105 mg, 0.437 mmol) and cyclohexylmethylamine (0.090 mL, 0.656 mmol) in

20 5mL of EtOH containing TEA. (0.135mL,0.655mmol). The product was directly used for next
step after regular washings. Yield: 144 mg (99%). 'H NMR (400 MHz, CHLOROFORM-D)
§1.06 (m, 2 H) 1.22 (t, /=7.13 Hz, 7H) 1.30 (m, 2 H) 1.71 (m, 2 H) 1.79 (m, 2 H) 1.86 (d,
J=11.91 Hz, 2 H) 3.18 (m, 2 H) 3.45 (m, 4 H) 6.88 (d, /<8.79 Hz, 1 H) 7.35 (dd, /=8.88, 2.05
Hz, 111) 8.28 (d, /~1.95 Hz, 1 H) 8.31 (m, 1 H).

25



NaHCO3 sol ution, brine and dried over anhydrous MgSO4. The crude product was
purified by flash chromatography using 1:1 / hexanes: Et OAc as el uent on
silica g ce the 5 desired title conpound. Yield: 380 .

NMVR (40 o%lv?ga)‘%%go%@mm DS 1.22 (m 6 H, 1.47 (s, BE?’)QBZRO‘*%%?% 1 H)
1.63 (m 1 H, 1.71 (d, J=12.89 Hz, 4 H, 2.79 (m 1 H), 3.36 (dd, J=12. 89,
6.25 Hz, | H), 3.43 (m 4 H, 3.61( 1H, 407 (m 1 H, 462 (m 1 H),
7. 00 (m J=8.79 Hz, 1 H, 7.57 (dd, J=8.79, 1.76 Hz, 1 H), 8.28 (d, ]1.76
Hz, . Ste . tert-Butyl (2R)-2-1({2-am no-4 10

[(d| et hytegarf- ngﬁ@anbér{&qﬁbhemm}%ﬁtﬂ)ﬁm)mﬁtm -fliethydrandamadel - car boxyl ate O O
NOZ tcc2 CN -GO QN 0

tert-Butyl-(2R)- 2 [({4 [ (di et | am no) car bonyl ] -2 nltrop enyl }
am no) et hyl ] pi per1i N e rfoxyl at e (380 ,NO. SXymol?) was di ssol ved in
35 nL of EtQAc containin cat al ytic _amount o 10/C The sol ution was
shaken in a Parr hydrogenati @il apparatus under“H2 15 at m¥dphere (40 psi) at

RT overni ght. The solutio s filtered through Celite aghd the solvent was
concentrated. The produc s used directly for the step wi thout

further purification. Yi : 355 mg (99% . "H NWR (MO MHz, CHLOROFORM D)
51.17 (t, J=6.74 Hz, 6 H), 1.46 (s, 9 H), 1.55 (d, J=11.72 Hz, 1 H), 1.65

S d, d % - 1BolBEwitiz the 2arh proil:edl@e {nrﬁxamgﬂﬁ), ,stea 113 tsifap A-Kcyzloa@xﬁﬂ.ethyl)mmoﬁmo(z d(
i n,

1H, 4%@1)%? ﬁufrOP%am% @40 wHB) &%Wl}@d afa%ym@wnt of 1%}9@@@ ipds 1
6. 865 (i Bl ok EfQ)Ac TS sdlistion! wdé)ﬁitefe&%mat& éehtﬁ a?d used d[rcctly for next tep. Yield:

2-tent-Butyl-1-(cycl ohexy benzi"m dazo 5-car boxam de

03 ~ \I-N»m@ oMDYL3 (ST @685883@=Em GB2004/ 002427 -27 Step A

2-tent HE%%L’{“ (cycl ohexyl net hyl ) - N, N-di et hyl - 1H benzi m dazol e- 5- car boxam de

OO N '
2-teri-Butyl-1-(eyclohexylmethyl)-N-methoxy-NV-methyl-1H-benzimidazole-5-

YO0
ol

Step A. 2-fert-Butyl-1-(cyclohexylmethyl)-N-methoxy-N-methyl-1H-benzimidazole-5-

carboxamide

10

carboxamide
.0 O '
N ——— _0 N

2-tert-Butyl-1-(cyclohexyimethyl)-1 A-benzimidazole-5-carboxylic acid (58 mg, 0.184 mmol)
15 (for preparation, see the following Steps B to F), N,O-dimethylhydroxylamine hydrochloride
(25 mg, 0.276 mmol) and HATU (77 mg, 0.202 mmol) were stirred in 2 mL of DMF
containing DIPEA (0.080 mL, 0.460 mmol) at RT for 3h. The solvent was concentrated. The
residue was dissolved in EtOAc and washed with saturated NaHCOj; solution, brine and dried
over anhydrous MgSO4. The solvent was evaporated. The product was purified by reversed-
20 phase HPLC using 20-80% CH3CN/H»0 on a C-18 column and then lyophilized affording the
desired title compound as the corresponding TFA salt. Yield: 29 mg (33%). THNMR (400



NH --~ Nd d 3-Am no-4-[(cycl ohexyl net hyl ) am no] - N, N-di et hyl benzam de (124

nmg, 0.409 mmol) (for preparation, see the followng steps B and C) was

di ssolved in 3 nL of DCE containing TEA 5 (0.085 nm., 0.614 mmol).

Tri met hylwoebwbiogdzkori de (0.055 ni, 0.450 mmol) was add j nd t he

solution was stirred at RT for |h. Gacial AcOH (1 nL) %ﬁﬁ%g\{v@ ?ngs of

concentrated HCl were added and the solution was stirred at 75C for 48h. The

sol vent was concentrated. The residug was di ssolved in Et OAc and washed

wi th 2M aqueous NaOH, Dbrine and dried over anhydrous MgSO4. The sol vent was

evapor a . ugt O.pyrified r r - se HPLC using 20-80%

araa (o MPERBIRREHA TE en T ssaithg th AGSaes Hba- o e IokpolRd as ¢ he

correSpqr}@I,mgs(sF_B«}g,aj;?.sé (szfﬁ@igg.a(zﬁfh,u@r.éz?ﬁ%zﬂlﬂ.swad 469, ij\L./erHz, D) S 1.12
, m

m 311), ‘1.23 (in . m_14H), 1.75 (m 1H, 2.1 1H)’, 3.28
Em 2H)?7-93.(@614'&3-@1@%=M?&IEZ=(]&D§M&%SIMQVI#H) (3§|8|)2,; @nais@al(cddcgr J = 1.46, 8.69

Hz, 1H) S : (g, 8.3, ; i L% 370. 2;
sl - CSPETROR AT Rhs 10! 1 4524 o Noe g ondE G SEab R g ST
6.725 F@u#8d: C, 52.31; H, 6.24; N, 6.69. Step B.

4-[ (Cycl ohexyl met hyl ) am no] N, N-di et hyl - 3-ni t robenzam de O NO2 ftc2 | /
Fol | owi %61%61?@% 4#%8&0‘?‘8‘“‘6’1’?‘@?&@ e 1, step C, using

N, N-Di et hyl -4-fl uoro-3nitro benzam de (105 NY.q 0.437 mml ) and

cycl ohexyl met hyl am ne . 090 pgb, 0.656 mmol) inj 20 5r71§l of Et OH cont ai ni ng
TEA (0.135ni, 0. 655nTHf) . pr%dua_.-ma&- di regt Ny Bsedkor next step after
regul ar washi ngs. Yield: Ny (99%9 . 'H NWR (400 Mdz, CHLOROFORMD) 5

1.06 (m 2 H 1.22 (t, J=7.13 Hz, 7 H 1.30(m 2H F£71 (m 2 H 1.79 (in,
2 H 1. d ., J1J11 91lHz,. - 18(j 1, 2H) R..45(m 4H) 6. 88(d. J=8,.79, Hz,
1H) 7. 55?%&?%‘.3%%%1?“6'%‘“ 'Fl&‘% m@%g(ﬂ“ﬁ‘@? .“&é%?%é’%ﬁwiﬁf:l 25 Wo
2004/ 108818 RIIOIBREA A023 2 der pﬁﬁ)g&ﬁ.e'l)ri@ethﬁlsﬂ%l diazomethane (2M in hexanes)
3- Ani no- 4- [(C%C| ohexyl et h&/l )am no] N, N-di et hyl henzamide OO0 / NO2 ~N I \
NH2 10 Nl -6 Ty 3-24 mrnog was added dropwise and the solution stirred at rt for 30 min. The
solvent was concentrated. The product was purified by flash chromatography using 4:1 /
hexanes:EtOAc as eluent on silica gel, to yield the desired title compound. Yield: 494 mg
(92%). "HNMR (400 MHz, CHLOROFORM-D) & 3.98 (s, 3 H), 7.39 (dd, J=10.06, 8.49 Hz,
1 H), 8.33 (ddd, J=8.69, 4.20, 2.15 Hz, 1 H), 8.75 (dd, /=7.23,2.15 Hz, 1 H).
15

Step C. Methy! 4-[(cyclohexylmethyl)amino}-3-nitrobenzoate
0

O
————— |

Following the same procedure in Example 1, step C, using methyl 4-fluoro-3-nitrobenzoate
(225 mg, 1.13 mmol) and cyclohexylmethylamine (0.175 mL, 1.36 mmol) in SmL of EtOH
20 containing TEA (0.235mL, 1.70mmo}). The product was directly used for next step after the
regular washings. Yield: 329 mg (99%). "H NMR (400 MHz, CHLOROFORM-D) § 1.06 (m
2H), 1.26 (m, 3H), 1.72 (m, 3H), 1.72 (m, 2H), 1.84 (m, 1H), 1.87 (m, 1H), 3.20(dd, I =
6.64, 5.47 Hz, 2H), 3.90 (s, 3H), 6.86 (d, T = 8.98 Hz, 1H), 8.04 (ddd, J =9.03, 2.10, 0.78 Hz,
1H), 8.47 (s, 1H), 8.89 (d, 1= 1.95 Hz, 1H).
25
Step D. Methyl 3-amino-4-[(cyclohexylmethyl)amino] benzoate



Foll owi ng the same procedure in Exanple 1, step D, using :

4-[ (cycl ohexyl net hyl )am no] N, N- di ethyl -3-ni trobenzam de (140 ng, 0.420
mmol ) andya.odfigdecyd | ¢ amount of 10% Pd/Cin 15 5 nL of E{E The sol ution
was filter e%l hrough Celite and used directly for next 3532%4@%12 125 ny
(99% . M5 (ESI) (MtH) +: 304. 2. Exanple 3

2-tert-Butyl-I-(cycl ohexyl net hyl)-N n%t hoxy- N- net hyl -1 H benzi m dazol e- 5-
carboxamde O N Nd d 10 Step A YT

2-tert-Butyl -1-(cycl ohexyl met hyl ) - N- met hoxy- N- net hyI -1 H benzi m dazol e- 5-
carboxam de O 0 HO

2-tent- Butyl-l-(cyc*e Nl ) - | H- benzi m da - o calpoxylic acid (58 ng,
0.184 mml) 15 (for prtion, see the foll 6w n eps Bto F),
N, O di met hyl hydr oxyl am net pchloridée ™ (25 ny, O. Nngol ) and HATU (77

ng, 0.202 mmol) were stirredjin 2 nL of DMF containi ng
0.460 mml ) at RT for 3h, e solvent was concentr 7 The residue was

di ssol ved in Et OAc and d with saturated NaHCO ution, brine and
dried over anhydrous My . The solvent was evaporated. The product was
purifi e% ﬁ eer sed 20 has HPLg iISI n 20:- 80% CN/H20 on a Gl S colum
and the %"3 5%8181’5‘%%@ +aith é’ﬁ"[glr?ff orrpound as the

corresp Q@aﬂlﬂ]@ﬁ]ﬁtfbﬂsﬁjammo]’l381|11dobe2190aff§ (3(23 3&@ 1. 1|1hlnM‘!’Rn(2§QﬂL WORRI4/ 1886 8 8
PCT/ GB20Q4/ 002427 -29

1.65 (s mngtuq:q)was 11§a5ed(th§ough ﬂylltegnq_gse(:l,ﬁlrecty 1p|)Step3A3§'1e(1§ 28§ npg (98%)58/15% s, 3 H)

4. 455(d -+@63g ro 7.82 (dd, J=8,69,1.46 Hz, | H), 7.91 (m | H),
8. 035 E ngggn H: MS (ESI) (MtH)+ 358.2; Anal. Calcd for C21H31N302

+ 1.2 TSﬂepEDl\/.&thjﬂG-te@ sbufd-12@yclhexy 8 @hy N1 IBbatzimibmol:5-@rbotyl2@; H, 6. 51;
N,- 5 8.48.
Q o
NH @ — N l :

Methyl 3-amino-4-[(cyclohexylmethyl)amino]benzoate (285 mg, 1.09 mmol) was dissolved

in 10 mL of DCM containing DMAP (33 mg, 0.272 mmol). Trimethylacetyl chioride (0.145
10  mL, 1.20 mmol} was added drop wise and the solution was stirred at RT for 2h. The solvent

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

DI PEA (0.080 ni,

for 24h. The solvent was concentrated. The residue was dissolved in EtOAc and the solution
was washed with saturated NaHCOj5 solution, brine and dried over anhydrous MgS04. The
product was purified by flash chromatogfaphy using 7:3 / hexanes:EtOAc as elute on silica
15 gel. Yield: 170 mg (47%). "H NMR (400 MHz, CHLOROFORM-D) & 1.10 (m, 2H), 1.16
{m, 2H), 1.57 (s, 9H), 1.61 (m, 1H), 1.62 (m, 2H), 1.69 (m, 1H), 1.73 (m, 2H), 2.03 (m, 1H),
3.93 (s, 3H), 4.15 (d, I = 7.62 Hz, 2H), 7.34 (d, ] = 8.59 Hz, 1H), 7.94 (dd, J = 8.59, 1.56 Hz,
1H), 8.47 (d, J = 0.98 Hz, 1H).
Step F. 2-tert-Butyl-1-(cyclohexylmethyl)}-1H-benzimidazole-5-carboxylic acid

T N
o

20



Step B. Methyl 4-fluoro-3-nitrobenzoate OO HO NOZ N2 i F F

4- Fl uoro- 3-ni trobenzoic acid (500 ng, 2.70 nmi) was dissolved in 20 nL of a
5:1 / toluene: MeOH m xture at OC under nitrogen. Trinethylsilyl diazonethane
(2Min hé&%ﬁ%ﬁm% (1.6 nL, 3.24 mvol) was added dr opwPEE/CGBIAHAR4250! Ut i on
stirred at rt for 30 mn. The solvent was concentrated. The product was
purified by flash chromat ography using 4:11 hexanes: Et OAc as el uent on
silica gel, to yield the desired titl3d-conpound. Yield: 494 ngy (92%. 'H
NVR (400 MHz, CHLOROFORMD) S 3.98 (s, 31-1),7.39 (dd, J10.06, 8.49 Hz, |
H, 8. 3346&1@@9-,@;5-811@91 é&cﬂﬁexﬁm%ﬁxyﬁzlﬂ bedﬁ)madﬁzo?@:i-(cdﬂmx%la@ (265 mg; (ﬂ-§02‘|2 1H.
15 Step C I\/bt qy ﬁé} cl ohexyl met hyl ) am no] ni trobenzoate N2 ~O O
| NOzZ Nemah) yegs) dissgly O sertdining 2 mL ek ANpLIOH. Thﬁ@fb‘l‘f@n"ﬂ@ ng met hyl
4- fI uor I yl am ne
(0.175 %ﬁkﬁﬁ@%ﬂ?%ﬁm%&%@%@aﬂ% B e R TR ™ O )

The pr oslutionwes ndirtraized with < dMHCD andhedttacied efithddEdrant O Aeg ﬂrhacomhﬁdsd ngs.

Y I d: 329 99 400 MHz,. CHL 1.06 1.26
Ly 81 Saaniipndspabre e Ttk B A hiad pFar a0t MgSpp ThRrdani by (. -
g 8‘31 gplg%eﬁgar% gbﬁlbm'e?’d M t{o%cen%Hﬁed t@a@&d(&t@md@ dEs@Bdgtﬁle%mpbbﬁd wﬁcﬁ’ﬁfzﬁlg?d 2% =
Step D. uwétdltmﬂmn&m’pn@ quxq dﬁ@mﬁ&% rrMSh@S;)e(M Béﬁ}ﬁoate VO 2604/ 108688
PCT/ GB2004/ 002427 -30 0 0 NOZ az, NHZ NH NH d d

Example 4
10 1-(Cyclohexylmethyl)-2-(1,1- dlmethylpropyl)-N—methoxy—N—methyl—lH—benznmldazole-S—

carboxamide

Step A. 1-(cyclohexylmethyl)-2-(1,1-dimethyipropyl)-N-metboxy-V-methyl-1LH-

benzimidazole-5-carboxamide
0 O
HOJ\KIN\ \I}I’U\QN\
N : . © N E

Following the same procedure in Example 3, Step A, using O,N-dimethylhydroxylamine
hydrochloride (36.6 mg, 0.38 mmol), diisopropylethylamine (144 uL, 106.6 mg, 0.83 mmol)

15

and a solution of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1LH-benzimidazole-5-
carboxylic acid (82.1 mg, 0.250 rﬁmol) in DMF (5 mL}) (for preparation, see the following

20  Steps B, C, D and E) at 0 °C, and later, HATU (114.1 mg, 0.30 mmol). The mixture was
stirred overnight at room temperature, added H20 (50 mL), extracted with EtOAc (3x50 mL).
The desired title compound was purified by reversed-phase HPLC (C-18 column) using 20-
70% CHsCN/H,0 to give 107.9 mg (89%) of a white solid, 'H NMR (400 MHz, CD;0D) §
0.86 (t, =7.52 Hz, 3 H), 1.26 (m, 5 H), 1.67 (in, 3 H), 1.69 (s, 6 H), 1.78 (m, 2 H), 2.04 (q,

25 =749 Hz,2 H),2.13 (m, | H), 3.41 (s, 3 H), 3.59 (5, 3 H), 4.51 {d, J=7.81 Hz, 2 H), 7.90 (dd,



Foll ow ng the sanme procedure in Exanple 1, step D, using nethyl 4-

[ (cycl ohexyl net hyl ) am no] - 3-ni trobenzoate (325 ng, 1.llmol) in 25 nL of
EtOAc. T ) was filtered through Celite and use rectly in Step A
Yi el d: 23?%?4)(159%%3. MS 5 (ESI) (M+H)g: 263.0. Step E. 9@%?04’0 2427
2-tert-butyl-1|-(cyclohexyl methyl)-1H benzi m dazol e- 5-carboxylate O O NHZ O
"' ON NH Nd d Methyl 3-am no-4- [(cycél ohexyl met hyl ) am no] benzoate (285 nm,
1.09 mml) was di ssol ved in 10 DCM cont a| ning DMAP (33 ng, 0.272
mol ). Trimeth Iacet chl ori de (0 145 10 mi, 20 mol ) was added drop

wi se an&&??elé\é SAﬁls(dsﬂTi??%HZ,altH}?B (}Sc(sz‘ﬁ'?’SfﬁeliﬂL WB(ESEVHH)
concentra ;7597 The reS| due was dissolved in 15 nL of glacial AcOH and stirred
at 100C 24h. The sol vent was concentrated. The residue was dissolved in
Et OAc and the solution was washed with saturated NaHCO3 sol ution, brine and
dried oyer anhydrous MyS.04. The _product was purified by flash

chr omat StPdbr (ﬁg‘il%x?lﬂ?ﬂﬁyl}?é&‘&ﬂké“ nglén@énéﬁ‘hte on silica 15 gel. Yield:
170 mg (47% . 'H NWVR (400 MHz, CHLOROFORM D) SNJ\10 m 2H), 1.16 (m 2H),
1.57 (s, 9H), 1.61 (in, 1FD 1.62 (m 21-1), 1.® M), 1.73 (in, 21-1),
2.03 (in, 1H, 3.9%(s. 3Ry 4.15 (d, J = 7.62 Hz , 7.34 (d, J = 8.59
Hz, 1H), 7.94 (dd, J .9,21.56.h2r__1H), 8.47 (A" J'NH0.98 Hz, 1H). Step

F. 2-tert-Butyl-I-(cyclokexyl net hyl)-1H benzi m dazgle-5-carboxylic acid O O
\OI / Nd HONd d d 20 WO 2004/ 108688 PCT/ GBZOO4/27 _31
Met h%l 2-tent-butyl-1-(cyclohexyl met hyl)-1H benzi m dazol e- 5- car boxyl ate (165

502 mmol) was dissolved in 10 nL of EtOH containing 2 nL of I MLiCH
The sol G elekexyhmethyianing ot mbs 23R 2, Fhe mypilivesonidedity aospadionof Kflvermd t he

sol vent syas. CaNGRIAL ALRKL, HBbG. S0 HA LORNRSLORN (R4 £99. bl HBHGR and

extracte
(60 mL.) at room temperature. The reaction mixture was stirred overnight, and diluted with

H;0 (800 mL). The yellow solid was precipitated out and collected to give the desired
10 product (5.25 g, 100%). "TH NMR (400 MHz, CDCl): 6 1.07 (m, 2 H), 1.25 (m, 3 H), 1.75 (m,
6 H), 3.19 (dd, J=6.64, 5.47 Hz, 2 H), 6.91 (d, J/~8.98 Hz, 1 H), 7.59 (m, 1 H), 8.50 (s broad,
1 H), 8.51(d, /<2.15 Hz, 1 H).
Step C. 3-amino-4-[(eyclohexylmethyl)amino]-benzonitrile
N N

= : :No?_ AN : :NHz
NH NH

o 15 4-{(Cyclohexylmethyl)amino]-3-nitro-benzonitrile (5.25 g, 20.0 mmol) was hydrogenated in
ethyl acetate (200 mL) catalyzed by 10% Pd/C (0.8 g) at 20-30 psi H» in Parr shaker for 2 h at
room temperature. Afier the reaction was complete, the reaction mixture was filtered through
celite. Removal of the solvent gave the desired title compound diamine (4.33 g, 94%} which
was used in the next step without further purification. "H NMR (400 MHz, CDCl3): & 1.02

20  (m,2 H), 1.24 (m, 3 H), 1.62 (m, 1 1), 1.76 (m, 5 H), 3.00 (m, 2 H), 3.27 (s broad, 2 H), 4.05
(s broad, 1 H), 6.56 (d, /=8.20 Hz, 1 H), 6.93 (d, /=1.76 Hz, 1 H), 7.16 (dd, /=8.20, 1.95 Hz,
1 H). MS (ESI) (M+H)" = 229.90 (M+1)".
Step D. 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-S-carbonitrile



5 organi ¢ phases were washed with brine and dried over anhydrous MgSO. The
organi ¢ phases were conbined and concentrated to afford a crude desired
title co Lkeh was wused directly in Step A Yiel 87% . M5
(ESI) (N&ng%lg\é”: Exanpl e 4 10 Borioiodi]

1- (Cycl ohexyl nmet hyl ) - 2- (1, 1- di met hyl pr opyI ) - N- net hoxy- N- et hyl - | H benzi m daz
ol e-5- carboxamide OiIONCN Nd St

1- (cycl ohexyl net hyl ) -2- (1, 1- di et hyl ﬁ?’opyl ) - N- net hoxy- N- et hyl - | H
benzi m dazol e- 5-carboxanmide OO0 HO N N N' N-Ti0O/ Ndd 15 Follow ng

the same procedur g n amy.e 3, Step A ul |rreth | hydr oxyl am ne
Op

hydr ochl ori de (36.6 38 nmmol ), diisopr vne (144 L, 106.6 ng,
0.83 mml) and a sol

1- (cycl ohexyl et hyl ) - 2- (1"* d| nethytpropyl ) - 1H—ben2|mdazole 5- carboxylic
acid (82.1 ng, O. 250@{] in DMF (5 nL) (for pr ation, see the follow ng

20 Steps B, C, D and t 0 C and |ater, HATU .1 mg, 0.30 mmol ). The
m xture was stirred overnight at roomtenperat 7 added H20 (50 m),

Cover sorommethy TS (e Sien] € miep b oS erbg RO ID0 s g RoBh a7 6 g
(89% obf ﬁaﬂﬂot@[(gfﬂldfﬁxylmah%ﬁﬂ)g@e%ﬁml@@@@% 98 Qmﬁ)@) dddDNAP- 9876z, 3 H),

1.26 (m 5 . H, 2.04 (q, 25
J 7 49 WE 3P mynolbnlig:h(qwmqthﬂ)e (78043 a{@ C3 sohsw@w(@tmgd pyernighst (d,

157 ntoep ity At g IR Sl pAR S50 nga of S 357?5' )
( l\/HrH) + whit8¥idq7.51 g H9Y8. M&- @Sﬁmﬁﬂéﬁﬁzmhyl )am no] - 3-ni tro-benzonitrile
This crude product (773.9 mg, 1.76 mmol) was dissolved in 1,2-dichloroethane (5x5 ml) in
five Teflon-capped test tubes. The vessels were irradiated by microvwave for 2 h at 190 °C,
then, diluted with EtOAc (200 mL), washed with 2N NaOH (10 mL), sat. NaCl (2x10 mL)
10  and dried over anhydrous NaxSOy4 Upon filtration and concentration, the desired title
compound was obtained as a white solid (623.1 mg, 100%). MS (ESI) (M+H)" = 310.02.

Step E. 1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-carboxylic

0
N X N "
hos oAt e
15 A mixture 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1 H-benzimidazole-5-carbonitrile
(623.1 mg, 1.76 mmol) and potassium hydroxide (620.1 mg, 11.05 mmol) in 20 mL of EtOH-

acid

H,0 (1:1) was heated for 24 b at reflux. Upon evaporation of ethanol, the aqueous solution
was extracted with ether (2x50 mL) and then acidified with 2N HC1 until pH=5-6. The desired
title compound was obtained as a grey solid which was collected by filtration and drying in

20 vacuo. Yield: 541.2 mg (94%). "H NMR (400 MHz, CD;0D): & 0.85 (1, J=7.52 Hz, 3 H),
1.26 (m, 5 H), 1.65 (m, 3 H), 1.69 (s, 6 1), 1.78 (s, 2 H), 2.04 (q, J=742 Hz, 2 1), 2.12 (m, ]
H), 4.50 (d, J=7.62 Hz, 2 H), 7.99 (m, 1 H), 8.24 (m, 1 H), 8.42 (d, J=0.98 Hz, 1 H). MS
(ESD (M+H)" = 329.02.



N~~ NO NZ ~11Z~Z NOZ NH F 100 & 5 Cycl ohexyl nethylamne (3.12 nm, 2.72
g, 24.0 mol ) was added to a suspension of 4-fluoro- 3-nitro-benzonitrile
(3.22 g, wd26bsi88k9 and sodi um carbonate (4.66 g, 44.0 )6%? EtOH (60
nL) at roomtenperature. The reaction mxture was stirr é 087n4t27 and
diluted with H20 (800 nL). The yellow solid was precipitated out and
collected to give the desired 10 pro%}uct (5.25 g, 1009 .1H NWR (400 MHz,
CDCIS) S 1. 07 (m 2 H, 1.25 (m 3 1.75 (m 6 H), 3.19 (dd, J--6.64,
5. 47 I—? .91 (d, J=8.98 Hz, 1 H, 7.59 (m 1 H, 8.50 (s broad, 1 H),
8. 51 (dEX@nEEE Hz, 11-1). Step C

4 (o of SR e 2R T R P AR phopEep Dbl Ml

hydr ogecrabexkmide et hyI acetate (200 nlL) catal yzed by 10% Pd/C (0.8 g) at
20-30 psi H2 in Parr shaker for 2 hat roomtenperature. After the reaction
was conpl ete, theoreactlon m xture was fd1 tered through celite. Renoval of
t he sol vent ga\g{:b >Nr ed tle conpo n Ndl & 33 9499 which was
used in the next stdp Wi ‘hvl@—;urther purifi cht i 1H\>.NIN€Z4OO Mz, CDC13):
S 1.02 20 (n, 2 H), .( 3 H+—2162 (m 1H) (mv5H, 3.00 (m 2
H, 3.27 (s broad, 2 4.05 (s broad, | H), 56(d J=8.20 Hz, 1 H),
6.93 (d, J=1.76 Hz, | 7.16 (dd, J:8.20,1.95Hz H) . I\/IS(ESI) (I\/H—|)+-
229.90 (Mrl)+. Step

1- (cycl ohexyhnet hyl ) -2-(1, 1- di net hyl propyl ) - 1H benzimi dazol e-5-carbonitrile

Vo @0415319)% ﬂlegAxg%x%QQcﬁ/l'e %ﬁ%&ple 3?’ %te’fb& usm%&rpholm-él -amine (30.6 mg, 0.30

mmol), diisopropylethylamine (69.7 pL, 51.7 mg, 0.40 mmeol) and a solution of 1-

(cyclohexylmethyi)-2-(1,1-dimethylpropyl)-1 H-benzimidazole-5-carboxylic acid (65.7 mg,
0.20 mmol) in DMF (5 mL) (for preparation, see in Example 4, Step E) at 0 °C, and later,
HATU (91.3 mg, 0.24 mmol). The mixture was stirred overniglit at room temperature, added
10 H;O (50 mL), extracted with EtOAc (3x50 mL). The desired title compound was purified by
reversed-phase HPLC (C-18 column) using 10-50% CH3CN/HO to give 79.2 mg (75%) of a
white solid. 'H NMR (400 MHz, CD;0D): § 0.86 (t, J=7.52 Hz, 3 H), 1.26 (m, 5 H), 1.64 (m,
3H), 1.70 (s, 6 H), 1.78 (m, 2 H), 2.04 (q, }=7.49 Hz, 2 H), 2.13 (m, 1 H), 2.96 (m, 4 H), 3.83
(m, 4 H), 4.51 (d, J=7.62 Hz, 2 H), 8.03 (m, 2 H), 8.22 (m, 1 H). MS (BESI) (M+H)" =413.3,
15 Anal. Caled for CoaH3sN402+1.90 TFA+1.30 H O + 0.30 MeCN (664.96): C, 51.30; H, 6.28;
N, 9.06. Found: C, 51.33; H, 6.21; N, 9.08.
Example 6
1-(Cyclohexylmethyl)-2-(1, 1~d1methylpropyl)-5-(m0rpholm-—4-ylcarbonyl) -1H-

benzimidazole

3 e

Following the same procedure in Example 3, Step A, using morpholine (26.1 mg, 0.30 mmol),

20

diisopropylethylamine (69.7 uL, 51.7 mg, 0.40 mmol) and a solution of 1-
(cyclohexylmethyl)-2~(1,1-dimethylpropyl}-1 H-benzimidazole-5-carboxylic acid (65.7 mg,



NHd d 2, 2-Dinethyl butyryl chloride (1.37 g, 10.18 mml) was added
dropwise to a stirring solution of

3-ani no ‘@0[2() 1%(% exyl met hyl ) am no] - benzonitrile (1.83 98 mmol ) and
DVAP (387.8 W g 7 mol ) in dichl oronmethane (70 ni) &T’%B%O‘“W‘éz%ol ution

was stirred overm ght at 5 roomtenperature. After evaporation of the

sol vent, a crude product was obtained as a grey white solid (3.51 g, 100%.
M5 (ESI) (MrH)+= 328.03. This crude‘gsr"()duct (773.9 ng, 1.76 nmol) was

di ssolved in 1, 2-dichloroethane (5x5 nmL.) in five Tefl on-capped test tubes.
The ve$:8 smol) @on prepeditmedte byExangrlod,iieeES orDIFHS aiL)190 °C, andt]ditat;\, di | uted
wth E 00 L washed.w t.n. 2N Na 10 nlL sat. NaCl x1 ) 10 and
dried E%ﬁjg%ﬁgﬁﬂgo%{y Rﬁ%@bﬂmelﬂ%ﬁmﬁ‘ VAT "Eegié’ﬁe@f'%ﬂ B Ree PR ’ﬁ’ ‘?dr‘?ngesi red
title HONBOHIY, sdsciobiith BROAS $3x30WI) Tha@sirdd (i@ ordpdild whOBidifiedds (ESI)

(NH—|)+-3100. Ste E. 1-(Cycl ohex
| met hy|r9vezsc(1~13hass<ﬁl’rlé$ Il%PQ}B ?usm- Hb%%%&%ﬂé) & give Bokyng @0%aefe N O \ |

\1 (Ng;lcol 0 exy rre W@?W ?D&QPRy?O [() {)71%HZ’beH%|ln%7c¥5nzng3 ]565 grbonl trile

(623. 1 3, 15976 6N 0.3 (An2iHhGL Glsy] Frhddids, GHY2. 106201 H)ny47 ki, 208),582 ) in 20

ot hanolt™ £ b Sihee AR HOR " Baate 210, 1 Bl ke e 3B60%04E ana ¢ hen

aC'd'f'JedTS\thhl?[Nm(dUIHS")QHH'HW é’k@s 1§l e 3983'%&9@%% was obt ai ned

as a grey solid which was col I ect’ed % filtration and drying in 20 vacuo.

Yi el d: @4&35@3%1(@45}61‘\4"1110 HWQ 2O laRE (612410068 54850H8G 54:tN, 7J557 Fopndz, 3 H),
1% gﬁ?%f’;‘ﬁﬁ%m 1.69 (s, 6 H, 1.78 (s, 2 H), 2.04 (q, J=7.42

, 4.50 (d, J=7.62 Hz, 2 H), 7.99 (m 1 H), 8.24 (m
‘H), SExample7 J=0.98 Hz, 1 H. M5 (ESI) (MtH) + = 329.02. WO 2004/ 108688
PCT/GB

T O AR Sy o R felmoraelast: o B i cazol

e- 5- 1H-benzimidazole

s s

Following the same procedure in Example 3, Step A, using 2,6-dimethylmorpholine (34.6 mg,

15

0.30 mmol), diisopropylethylamine (69.7 uL, 51.7 mg, 0.40 mmol} and a solution of 1-
{cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1 H-benzimidazole-5-carboxylic acid (66.8 mg,
0.203 mmol) (for preparation, see in Example 4, Step E) in DMF (5 mL) at 0 °C, and later,

20 HATU (91.3 mg, 0.24 mmol). The mixture was stirred overnight at room temperature, added
H,0 (50 mL), extracted with EtQOAc (3x50 mL). The desired title compound was purified by
MPLC (hex/EtOAc 1:1 as eluent on silica gel) to give 76.0 mg (89%) of a white solid. 'H
NMR (400 Mz, CDsOD): 5 0.86 (1, 1=7.52 Hz, 3 H), 1.04 (m, 3 H), 1.27 (m, 8 H), 1.66 (m,
2 H), 1.69 (s, 6 H), 1.71 (m, 1 H), 1.79 (m, 2 H), 2.04 (q, J=7.55 Hz, 2 H), 2.13 (m, 1 H), 2.63

25 (m,1H),2.92 (m, 1 H),3.59 (m, 3 H), 4.50 (d, 7=7.81 Hz, 2 H), 4.54 (m, 1 H), 7.65 (dd,
7=8.69, 1.46 Hz, 1 H), 7.81 (d, 7=0.78 Bz, 1 H), 8.01 (d, J=8.59 Hz, 1 H). MS (EST) (M+H)"
=426.2. Anal. Caled for CagHaoN302+1.70 TFA+0.20 HaO (623.06): C, 56.68; H, 6.65; N,
6.74. Found: C, 56.68; H, 6.59; N, 6.81.



carboxamide OO) O~NNI i "\ HON-N dd 5 Followi ng the same
procedure in Exanple 3, Step A, using norpholin-4-amne (30.6 ng, 0.30
nmol ), diiso | ethylam ne (69.7 L, 51.7 ng, 0.40 nmol) and a sol ution of
1- (cycl o¥@% 5}’1‘“&@%/ $1)-2-(1, 1-di met hyl propyl ) - 1H benzi ni BETEIB20GE0022D0XY | i C
acid (65.7 mg, 0.20 nmol) in DVF (5 nl) (for preparation, see in Exanple 4,
Step E) at 0 C, and later, HATU (91.3 ng, 0.24 mmol). The m xture was
stirred overni ght at room tenperaturéft-added 10 H2O (50 nlL), extracted with
Et OAc (3x50 nL). The desired title conmpound was purified by reversed-phase
HPLC ( Cgi8n daggnnn using 10-50% CH3CN H2O to give 79.2 ng (75% of a white
solid. 1H 400 MHz, 6 0.86 (t, J=7.52 Hz, 3 H, 1.26 (m 5 H,
1.64 (ni-(Csclpbexy!!nqtbylo{; {[@Mﬁ%)-%ﬁ Me(thﬂmozpkghn-%ydm(tqnyl}aﬂl;!e Hz, 2 H),

213 4 H, 4.51 (d, J=7.62 Hz, 2 H), 8.03
(m A ‘&%@Ef‘fpﬁ%ﬁﬁﬁwz‘w@’tﬁé) (Nﬁrrnw PPN SR forH)

C24H36N402+1. 90 TFA+1.30 H20O + 0.30 MeCN (664.96): C, 51.30; H 6.28; N,
9. 06. Found: C, 1 33; H, 6.21; N, 9.08. Exaerle6

1- (Cycl ohexyl netjpyl ) - 2- (1, 1- di et hyl pr opyI ) - r phol i n-4-yl carbonyl ) - 1H
benzi m dazol eyg€

> N\~ rN | / N . ) g samne
procedure in Exa - , P A using m)rph | 2 J
ben2|

30 nmol ) ,
di i sopropyl et hylamTe ($9.7 L, 5&—F+wg> 0.4 and solution of 1-
(cycl ohexyhnet hyl ) - 2- 1-di met hyl propyl )-1 m dagzol e- 5- car boxylic
acid (65.7 ng, WO 290 108688 PCT/ GB2004/ 002427 -3

5

Following the same procedure in Example 3, Step A, using (2R,65)-2,6-dimethylmorpholine
(34.6 mg, 0.30 mmol), diisopropylethylamine (69.7 uL, 51.7 mg, 0.40 mmol) and a solution
of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropy!l)-1H-benzimidazole-5-carboxylic acid (65.9
mg, 0.20 mmol) (for preparation, see in Example 4, Step E) in DMF (5 mL) at 0 °C, and later,

10 HATU (91.3 mg, 0.24 mmol). The mixture was stirred overnight at room temperature, added
H,0 (50 mL), extracted with EtOAc (3x50 mL). The desired title compound was purified by
MPLC (hex/EtOAc 1:1 as eluent on silica gel) to give 75.7 mg (89%) of a white solid, 'H
NMR (400 MHz, CD10D): 6 0.86 (t, J=7.52 Hz, 3 H), 1.04 (m, 3 H), 1.28 (m, 8 H), 1.66 (m,
2 H), 1.69 (s, 6 H), 1.71 (m, 1 H), 1.79 (i, 2 H), 2.04 (q, J=7.42 Hz, 2 H), 2.13 (m, 1 H), 2.63

15 (m, 1 H),2.92 (m, I H), 3.58 (m, 3 H), 4.50 (d, J=7.62 Hz, 2 H), 4.55 (m, 1 H), 7.65 (dd,
7=8.69, 1.46 Hz, 1 H), 7.81 (d, }=0.78 Hz, 1 H), 8.01 (d, J=8.79 Hz, 1 H). MS (ESI) (M+H)"
=426.2. Anal. Caled for CosH3oN302+1.60 TFA+0.30 HoO (613.46): C, 57.17; H, 6.77; N,
6.85. Found: C, 57.18; H, 6.69; N, 6.88. '
Example 9 | |

20  1<«(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-3-(isoxazolidin-2-ylcarbonyl)-1H-

benzimidazole

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

25  mg, 0.26 mmol), diisopropylethylamine (144 pl., 106.6 mg, 0.83 mmol) and a solution of 1-



0.20 mmol )) (for preparation, see in Exanple 4, Step E) in DM (5 nL) at O
C, and later, HATU (91.3 ng, 0.24 mmol). The m xture was stirred overni ght

at room t‘,@??&]r%%g@ added H20O (50 nL), extracted vvithﬂgilg%(czeéﬁx% m.). The

desired titl'e compound was purified by reversed-phase 82423 umm)
usi ng 10-50% CH3CN H20 to give 82.1 ng (80% of a 5 white solid. 1H NVR (400
MHz, CD30D): 5 0.86 (t, J=7.42 Hz, 3_4;9 L 27 (m 5H, 1.65 (m 3 H, 1.69
(s, 6 H, 1.78 (in,- 2 H, 2.04 (q. 22 S 2.12 (m1'H, 3.47 (m 2
H. 3.62 (m 2 H. 3.79 (m 4 H, 4.50 (d Y25 6 H, 2 H), 7.66 (dd,

J=8. 69, (dychberpimethy2-(12-Edefy]progidtn] H®etimideztlp-5-Guitikylidacid €2.7@egHz, |

H) .
NeON (P25 o) Bor B Soegn EnRle 1 Sien BRI O ity €0 Fmifeef 6. 53,

7.51. Expambel14.0 m 0 30 mmol). The mixture was stirred for 4h at room temperature and

1- (Cycl ohex I rret h - di met hyl nor phol i n-4-yl)carbonyl]-2-(1, 1-di net hy
| propy! Yuercheq Iﬂé&éﬂ 1L Upon EK3pRertion hodesired title gompaoriotas @Vﬁlfﬁ‘%ﬁ the same

pr°°§d“3’?.f%"§f)%§ﬁ¥é?ﬂ‘ﬁc -£8 odhupttpisits 2 S CTEERMIRIDAN bl nistefly 1 | 020
1- gc%/glo@hwhytb patdh mmm((awawmmwm;aﬁm its mﬂé@é‘m,ﬁrﬂ);iaml(m-ﬁ}k),ar boxyl : c
AV (b @R a0 S0R SR 174 (3 B SRA G r-3 Mgt i AR st B wms
stirred IQVEQ‘I‘(@JE%H 070 =6 GOPR! 2HY4E50 (adﬁlﬂdsz HZQ 1P, 00151)11 2entgpeised with

Et OAc (3x50 ]%%) desired title corrpound was purifi WPLC hex/ Et OAc
1:1 as Dudm ( @ﬁh‘lba—?g?ér% Al fpaledl TopCoHag: 0 BFAH13ALe (869.5%: 1H NWR

et PRl G TR 1 S0 00

J755I-'.Iih:,anﬁjld-l)[! 2.13 (m 1 H), 26325(m1 ,292(m1 , 3.59 (m 3

7 otk 6ysnpsmponda L byt gt tiestion s -+

426 2 ADRbthy BG4 SR6H39N302+1. 70 TFA+0. 20 H20 (623.06): C, 56.68; H,
6.65, N, 6 74. Found: G 56.68 H, 6.59; N, 6.81. WD 2004/ 108688
PCT/ GBZOO4/ 002427

0O 0]
LRSS T
N —— 3’—./( N

Following the same procedure in Example 3, Step A, using (4R)-4-methylisoxazolidin-4-ol

H

15

hydrochoride (36.0 mg, 0.25 mmol), diiscpropylethylamine (144 pL, 106.6 mg, 0.83 mmol)
and a solution of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazole-5-
carboxylic acid (82.1 mg, 0.25 mmol) (for preparation, see in Example 4, Step E) in DMF (5
20  mL)at0°C, and later, HATU (114.0 mg, 0.30 mmol). The mixture was stirred for 4h at room
temperature, added HpO (5 mL). Upon evapoartion, the desired title compound was purified
by reversed-phase HPLC (C-18 column) using 20-50% CH3zCN/H;O to give 90.5 mg (69%)
of a white solid. [a]p: +16.6 ° (¢ 0.15, FtOH). "H NMR (400 MHz, CD30D): § 0.86 (t, J=7.42
Hz, 3 H), 1.26 (m, 5 H), 1.50 (s, 3 H), 1.66 (m, 3 H), 1.69 (s, 6 H), 1.79 (m, 2 H), 2.04 (q,
25 J=749Hz, 2H),2.13 (n, 1 H), 3.82 (d, =11.33 Hz, 1 H), 3.89 (d, J=8.40 Hz, 1 H), 3.97 (m,
2 H), 4.50 (d, I=7.81 Hz, 2 H), 7.99 (m, 2 H), 8.19 (5, 1 ). MS (ESI) M+H)" =414.2,
Anal. Caled for CpsHasN303+1.50 TFA+1.10 Hz0 (604.42): C, 53.65; H, 6.45; N, 6.95.
Found: C, 53.55; H, 6.44; N, 7.18.



-36- Exanple 8 1-(Cycl ohexyl nethyl)-5-{[ (2R, 6S)-2, 6-di net hyl nor phol i n-4-yl ]
carbonyl }-2-(1, 1- di met hyl propyl)-1H benzim dazole OO}~ HON, '")'JNN O
dd 5 Following the sane procedure in Exanple 3, Step A using

(2R, 6S) - Ay6-206bsnm@éday! nor pholine (34.6 ng, 0.30 ml), dig| yl am ne
(69.7 gL, 51.7 ng, 0.40 mmol) and a solution of bb%Rﬂ&BRﬁ&ﬁﬂﬂﬁ

1- (cycl ohexyl nmet hyl )-2-(1,1-di net hyl propyl ) - 1H benzi m dazol e-5- car boxylic
acid (65.9 ng, 0.20 mml) (for preplajg tion, see in Exanple 4, Step E) in
DMF (5 nL) at 0 C, and later, 10 HAT ?91 3 ng, 0.24 mmol ). The m xture was
stirred_overni ght at roon1tenperature added H20 (50 nL), extracted with

Et CAc (CE)?@B‘ . The desired title conpound was purified by MPLC (hex/Et QAc
1:1 as | H NIVR
Cino Mﬁh&}%@y&dg e ag,h)lz i® %ﬁleé.@ﬂgﬁprgpﬂglﬁeo@z @ﬁﬁ@l&@&@%ﬁg

1. 66 (nnnaﬁymmxmdmﬁﬂﬁﬁsl 6 H, 1.71 (m | , 1.79 (m 2 , 2.04 (q, J= 7 42
Hz, 2 H, 2.13 (m 1 H) 2.63 15 (in,1 H), 2 92 (m 1 H), 3 58 (m 3 H),
4.50 (d, J=7.62 Hz, , 4.55 (in, I H, 7.65 (dd, J=8.69,1.46 Ft I FD,
7.81 (d, J=0. 78 bt I : 8 01 (d, J=8.79 Hz, 11{i) M5 (ESI) (M+H) =

426. 2. Anal . or 02+1. 60 TFA+O. 0 61 46) C 57 17 H,
6.77; N, 68510Fo 18; H, 6.69; N,

1- (Cycl ohexyl net hy di et hyI propyl ) - ¢ so | n\2- yI car bonyl)-1H
- benzi m dazol e NO | ' \ O N cww@

3, Step A using iso
di i sopropyl et hyl am
20045108688 PCT/ GB20

Following the same procedure in Example 3, Step A, using (45)-4-methylisoxazolidin-4-ol
hydrochoride (36.8 mg, 0.264 mmol), diisopropylethylamine (144 pL, 106.6 mg, 0.83 mmol)
and a solution of 1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl}-1H-benzimidazole-5-

t he sane rocedure i n Exanpl e
.oI|d|ne hydrochorlde (29.5 2 0.26 mmol ),
144 L, 106.6 ngy, 0.83 mmol) a soI ution of 1 WD
41 002427 - 37

carboxylic acid (83.2 mg, 0.253 mmol) (for preparation, see in Example 4, Step E) in DMF (5
10 ml)at0°C, and later, HATU (114.0 mg, 0.30 mmol). The mixture was stirred for 4h at room
temperature,and quenched by adding H;O (5 mL). Upon evapoartion, the desired title
compound was purified by reversed-phase HPLC (C-18 column) using 20-50% CH;CN/H,O
to give 74.9mg (56%) of a white solid. [alp: -14.1 ® (¢ 0.17, EtOH). "I NMR (400 MHz,
CD;0D): 6 0.85 (t, I=7.52 Hz, 3 H), 1.27 (m, 5 H), 1.50 (5, 3 H), 1.66 (m, 3 H), 1.69 (s, 6 H),
15 1.79 (m, 2 H), 2.04 (g, J=7.42 Hz, 2 H), 2.13 (m, 1 H), 3.82 (d, 1=11.33 Hz, 1 H), 3.89 (d,
J=8.40 Hz, 1 H), 3.97 (m, 2 H), 4.50 (d, J=7.62 Hz, 2 H}, 7.99-(mn, 2 H), 8.18 (s, 1 H). MS
(EST) (M+H)" = 414.2, Anal. Calcd for CosH3sN305+1.30 TFA+2.00 HzO (597.83): C, 53.44;
H, 6.79; N, 7.03. Found: C, 53.39; H, 6.64; N, 7.22.
Example 12
20 2-tert-Butyl-1-(cyclohexylmethyl)-N-methoxy-1H-benzimidazole-5-carboxamide

HOJ\@N\> £ H’“.JJ'R@N\%
N 0 N

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



(cycl ohexyl met hyl )-2- (1, 1-di met hyl propyl ) -1 H benzi m dazol e-5-carboxylic acid
(82.1 ng, 0.25 nmmol) (for preparation, see in Exanple 4, Step E) in DVF (5

m.) at O e 200dfok@ker, HATU (114.0 ng, 0.30 nmol). The KL e, s stirred
for 4h at roomtenperature, and quenched by addi ng H2OF %.4%&%

evapoartion, the desired title conmpound was purified 5 by reversed-phase
HPLC (C- 18 col unm) usi ng 20-50% CH3 20 to give 94.8 ng (76% of a white
solid. 1H NWVR (400 MHz, CD3CD) 6 0.7 ‘(t J742Hz 3 H, 1.27 (m 5 H,
1.66 (m 3 H, 1.69 (s, 1.79 (in, .2 H, §,J749Hz 2H),2.13
(in, | Pyepamligy S?WteﬂsBFﬁbF 1@@11311:(1@7%) meiipoxylamine *(Yfiroc logidg 26mg, @349 . 4.50 (d,

ot O ol A8 oy Bty B g B (M gpaRs, > ¢
N21 R)7; g_ZmIFmﬁIDMCfl gl,“,rf]lz Sﬂadﬁﬁ ;wislpuBfisdby iehvgﬁ%ecsghase m’&msma]ﬂ) 50% qu;CIjg_zhocl) 5oyl
f:ar bony g‘ C&%@qlp@piﬂ@) B%I’P%J‘ihﬁe“gl]fgqrdlﬁgg %ér%mﬂ%;o pORP 15 Fol | ovm'yng
the $anBoREPERHAY EFA @a@@m 36%1 mNmmowzz METHANOL Dy): 8

(4R) - 4-net hyl i soxazol i di n- gh drochori de (36.0 0. 25 ?

it sopr dpfie: e nen 211 168 (3001, kg . 85 . ok 3883|s(a|3uft1),)ér480f |
| -
ot d (8001 K2 T T Qe T LI PR ot (i TR RN A TSR B

(5 20 ml)H)aMSD(BSI) Qv a843;, At TCAI¢dLbA O HIN-0R 4306 TFBI-) 0.6 The: i 31.62:e was
stirred r. 4 om d H20 (5 nL). Upon evapoartion, the
desi redl'{":gtgi eﬂczh%y ﬂw&dwﬁ ﬁ’géﬁ Nbgggeversed phase HPLC (C- 18 col unn)

usi _nlg 2G50%H33CN H20 to give 90.5 ng (69% of a white solid. [a]D: +16.6
(c0.15, Et .. 1H NMR (400 M4z, CD30D): S 0.86 (t, J=7.42 Hz, 3 H), 1.26
(in, 5 RyertBuep- k-@yclshwlmqthmb—liﬁhm -banzggidegole-¢qrboxanpide (m 2 H), 2. 04
(g, 25J749Hz 2.13 (m 1 H, 3.82 (d, J1133Hz 1 H, 3.89 (d,

J=8. 40 Hz, 397(m 2 H), 4.50 (d, J=7.81 Hz, 7.99 (m 2 H),
819(s,1H) VB ( I)(M+H)+ 414.2. Anal OCaIedfor C24H35NBCB+1. 50

TFA+1. 10 H20(604 H 6. 45; I\% pund; C, 53.55; H,
6.44; N, 7.18. 00 /GB2004/ 00 M27 >—é

3

Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-

15 (cyclohexylmethyl)-1H-benzimidazole-5-carboxylic acid (TFA salt) (100 mg, 0.233 mmol)
(for preparation, see Steps B to F in Example 3), O-ethylhydroxylamine hydrochloride (35
mg, 0.350 mmol), HATU (110 mg, 0.280 mmol} and diisopropylethylamine (0.145 mL, 0.816
mmol) in 5 mL of DMF. The product was purified by reversed-phase HPLC using 10-50%
CH;CN/H,0O on a C-18 column and then lyophilized affording the desired title compound as

20  the corresponding TFA salt. Yield: 73 mg (66%). 'HNMR (400 MHz, METHANOL-D,): 8
1.25 (m, 5§ H), 1.33 (t, J=7.03 Hz, 3 H), 1.64 (m, 2 H), 1.69 (s, 10 H), 1.78 (m, 2 H), 2.13 (m,
1 H), 4,06 (q, J=7.03 Hz, 2 H), 4.50 (d, I=7.62 Hz, 2 H), 7.95 (dd, J=7.23, 1.56 Hz, 1 H), 8.00
(m, 1 H), 8.19 (d, J=0.78 Hz, 1 H); MS (EST) (M+H)" 358.3; Anal. Caled for C;H3 N30, +
1.5 TFA + 1.0 HO: C, 52.74; H, 6.36; N, 7.69. Found: C, 52.74; H, 6.50; N, 7.54.

25 Example 14
2-tert-Butyl-1-(cyclohexylmethyl)-N-ethyl-N-methyl-1H-benzimidazole-5-carboxamide



Exanpl e 11
(4S)-2-{11-(cycl ohexyl nmet hyl ) -2- (1, 1-di met hyl propyl ) - I H benzi m dazol - 5-yl ] ca

rbonyl } - 4yoWBiApsdsg0xazol i din-4-ol O O HO M Ys A |
Fol lowi ng the same procedure in Exanple 3, Step A, uSi né’wwdﬁo‘?‘”ﬂ%z“2§

(45) - 4-net hyl i soxazol i di n-4-01 hydrochoride (36.8 ng, 0.264 mmol),

dii sopropyl ethylamne (144 L, 106.6 '{b 0.83 mmol ) and a sol ution of

1- (cycl ohexyl net hyl ) -2- (1, 1- di et hyl opyI ) - 1H benzi m dazol e-5- carboxylic
acid (83.2 ng, 0.253 nmol) (for preparation, see in Exanple 4, Step E) in
DVF (5 10 mL) at 0 € and later, HATU (114.0 rf, 0.30 mol). The m xture was

stirred for 4h atpyg efper at ur e, and quenghe ddi H20 (5 mL). Upon
evapoartion, the desi ti conmpound was pur )b'y%g—eversed phase HPLC

OYNCH3CN/ H20——t-6- gi 74, 569) of a white solid.
[a]D: -14.1 '(c 0.17, Et. 'HNIVR(4OOM-|z CD3CD): 5 0.85 (t, J=7.52 Hz,
3 H, 1.27(m 5H, 1.B0 (s, 3 H, 1.66 (m 3 H) 69 (s, 6 H, 15 1.79
(m 2 H, 2.04 (q, J=T. , 2 H, 2.13 (m 1 H) 82 (d, J=11.33 Hz, 1
H, 3.8 (d, J=8.40 Hz, 1 H), 3.97 (m 2H), 4.50 (d, J=7.62 Hz, 2 H), 7.99
(in, 2 H, 818 (s, 1 H. M5 (ESI) (MH{ = 414.2. Anal Calcdfor

C24H35N303+1. 30 TFA+2.00 H20O (597.83): C 53:44; H 6.79; N 7.03. Found:
C, 53. 3%ollewing ﬂgzpamq,propec@ge it Wl@?),@e;gé usmg2 -tert-butyl-1-

2-tert- %;gbwfne%gbq%m@%x d& g‘frﬁﬁi 8@& 'I‘FR%%E)'%V 1‘?0%&6’} boxam de

O O HO'I esa urein anple 3,
St ep5 A, (fespregaratiorg ste eps\B tolF RFExample 3), N—cthylmethylamme (0. 015 mlL, 0.165

(£ om0 55 R S B, B0 P P Qb BT
Exanpl end) of DRI Dhy bﬁjﬂu&awdé)pdﬁﬁsdlbpfdv%ed gﬁasmm; Wi 20-80% CH;CN/H,0
on a C-18 column and then lyophilized affording the desired title compound as the

corresponding TFA salt. Yield: 45 mg (87%). '"H NMR (400 MHz, METHANOL-D,): &

10 1.17 (t, J=6.93 Hz, 2 H), 1.26 (m, 8 H), 1.66 (m, 2 H), 1.70 (s, 9 H), 1.79 (m, 2 H), 2.14 (m, 1
H),2.99 (s, 1 H),3.12 (s, 1 H), 3.33 (d, J=7.03 Hz, 1 H), 3.63 (g, I=7.03 Hz, 1 H), 4.50 (d,
I=7.62 Hz, 2 H), 7.63 (t, J=8.01 Hz, 1 H), 7.79 (d, I=4.49 Hz, 1 H), 8.00 (d, 7=8.59 Hz, 1 H);
MS (EST) (M+H)+ 356.3; Anal. Caled for CypH33N3O + 1.2 TFA + 0.5 H0: C, 58.45; 1,
7.08; N, 8.38. Found: C, 58.44; H, 7.09; N, 8.39.

15 Example 15 '
(4R)-2-{[2—tert-Butyl-1—(cyclohexylmethyl)-1H—benzimidaz01—5-yl]carbonyl}isoxazolidin-
4-ol

~ ke O

R

Foliowing the same procedure in Example 3, Step A, using 2-fer-butyl-1-

20

(cyclohexylmethyl)-1 H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol)

(for preparation, see Steps B to F in Example 3), (4R)-isoxazolidin~4-ol hydrochloride (21

mg, 0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine (0.065 mL, 0.390
25  mmol) in 2 mL of DMF. The product was purified by reversed-phase HPLC using 20-80%



mmol ), HATU (75 ng, 0.191 mmol) and dii sopropyl et hylam ne (0.085 n_, 0.318
mmol) in 5 nL of DM. The product was purified by reversed-phase HPLC using
10- 50% CrigéMigaidbscspn a C 18 colum and then | yophili zedpe}kﬁ{ 5‘64@82%%3e
desired title conmpound as the 5 corresponding TFA salt.” Yie 4" (77% .
"H NVR (400 MHz, METHANOL- D4): S 1.24 (m 5 H, 1.62 (m 2 H), 1.68 (s, 10
H, 1.76 (m 2 H, 211 (m 1H, 3.83 (s, 3 H, 448 (d, J=7.62 Hz, 2 H),
7.93 (dd, J=8.79, 1.56 Hz, 1 H, 7.98° (m 1 H), 8.18 (dd, J=1.56, 0.78 Hz,

| H): 1) (MrH)} 344.3; Anal l.ed C20H29N302 + 1.6 TFA + 0.6 HO
C, 51. g/gﬁ(gﬁ’h)‘ @17*%}1\18 cplygap a‘ﬁ&’&f‘ﬁdﬁf‘%ﬂ“@ﬂ a%erdni% thg degred jtle porpgountigisEx anpl e

13: o 1
2-test- %Stcomsfo?dm% TFﬁ skt Ylel% 56mg1v\£72/ oxH}\I TR SR METHANOL-DYS i de O

O HO N} 1.26 (1, HN)N.66 (m,@ H) fl.78 (stD [EDW. ﬁ@(mhkf&énbl (or. ddEBBe (d,7=Exabhpl e 3,
Step A

(cycl oh@%y# ﬁgt‘ﬁgﬁ@ ‘il—{)%}eﬁ%lrﬁ)dg%pg %Hé’atli'ﬁo%f’ﬂc@a{é? ¢ IEDTIA—L;&ZS(%‘I tl)H)( 100 ny,

0. 238 npob Ym, £ HO/8.20 @PAEBIMOKESTS B9+ *emsﬁpxr@z EaldﬂfEﬁ@ﬂH +1.5

O et hyl hﬁdgox IHgm negﬁ ﬁochporl?gg (ﬁg E 0.350 mmol ), 1HAT%J (110 ny, 0.280
mine]) a4 Hi 15Spdbpyl Nh?ﬁérnf%d(@ziﬁ%% 57@:§1G6Omml) in5nL of D The
product ghas % U fied by reversed-phase HPLC using 10-50% CH3CN H20 on a G
18 colunn aR then | yophilized affording the desired title conmpound as 20

the cor (@aﬁeﬁzﬂm@ﬁmb@yﬂohe\fmmhyly—aHn@ex(zﬁﬁmzol-s-lem.@mnsdyhzqhdm-

MVETHA 1.25 (m 5 H), 1.33 (t, J=7.03 Hz, 3 H), 1.64 (m 2 H),
169(3"’ 1.78 (m 2 H), 2.13 (m | H, 4.06 (g, J=7.03 Hz, 2 H),
4. 580 (d, J762Hz 2 H), 7.95 (dd, J=7.23, 1.56 Hz, | H), 8.00 (m | H,

8 19 (d, J=0.78 Hz, 1 H); MS (ESI) (M+H)+ 358.3; Anal . Caled for C21H31N302

‘1.5 TFA + 1.09 HZO 52.74; H 6.36; N, 7. 69 OFound: C, 52.74; H, 6.50;
x\)}r)—%t hyl ) - N- et hyl - J‘\@:n\}ﬂé‘dazol e- 5- car box
Y/ GB2004/.002427, - 4 N JN

N 7.54. 25

2-tent-Butyl -
Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-

y
am de WO 2004/ 1086

(cyclohexylmethyl)-1 H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol)
15  (for preparation, see Steps B to F in Example 3), (45)-isoxazolidin-4-ol hydrochloride (21 mg,
0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine (0.065 mL, 0.390
mmol) in 2 mL of DMF. The product was purified by reversed-phase HPLC using 20-80%
CH3;CN/H;0 ona C-18 column and then lyophilized affording the desired titie compound as
the corresponding TFA salt. Yield: 58 mg (74%). 'H NMR (400 MHz, METHANOL-D,):
20 1.26 (m, 5 H), 1.66 (m, 2 H), 1.70 (s, 10 H), 1.79 (m, 2 H), 2.15 (m, 1 H), 3.84 (d, I=12.11
Hz, 1 H), 3.99 (d, J=8.01 Hz, 1 H), 4.07 (m, 2 H), 4.51 (d, J=7.62 Hz, 2 H), 4.82 (m, 1 H),
8.00 (m, 2 H), 8.19 (m, 1 I); MS (EST) (M+H)" 386.2; Anal. Calcd for C2H3N303 + 1.3
TFA + 0.8 HxO: C, 53.90; H, 6.23; N, 7.67. Found: C, 53.86; H, 6.30; N, 7.65.
Example 17
25  2-teri-Butyl-1-(cyclohexylmethyl)-5-(isoxazolidin-2-ylearbonyl)-1H-benzimidazole



C Following the sane procedure in Exanple 3, Step A, using 2-tert- butyI-I-
(cycl ohexyl met hyl ) - 1H benzi m dazol e-5-carboxylic acid (TFA salt) (47 ng,
0.110 Mgy, preparation, see Steps B to Fin Exa

N-et hyl n‘et?)%(l}(g'%(’%gé(o 015 mL, 0.165 nmol), HATU (50 ng, %&@WF‘Wand

di i sopropyl ethylamne (0.030 nL, 0.165 nmmol) in 5 nL of DWF. The product
was purified by reversed-phase HPLC usj ng 20-80% CH3CNV H20 on a G- 18 colum
and then lyophilized affording the de%iTed titIe conmpound as the
corresponding TFA salt. Yi eI d: 45 ny (87% "H NMR (400 MHz, METHANOL-D4): 6
10 1.17 (t, J=6. , 126(m 8 , 166 m 211), 1.70 (s, 9 H),

1.79 (m 2 H Nl 2 99 (s 1 NH), ,3.33 (d, J=7.03
Hz, | H), 3.6 ' , 50(d %05 .6 ‘)—:ﬁ‘ 7.63 (t,
J=8.01 Hz, 1 H), 449Hz 1H)8 (d, ~§O H2, | H); M

(ESI) (MrH) + 356.3; Anal). Cal cd for C22H33N30 + 1.2 TFA 4 0.5 H2O C, 58. 45:

H 7.08; N, 8.38. Egur{d: C, 58.44; H, 7.09; N, 8.39./I5 Exanple 15
(4R)-2-{[2-tert-But (cycl ohexyl met hyl ) - 1H benzi midazel - 5-yl ] car bonyl }i so
xazolidin- 4-o0l OO NO1I NNHNHO\ 20 Follow ng the sane procedure

in Exanple 3, Step A using 2-tert-butyl-I-
(cycl ohexyl net hyl ) - 1H benzi m dazol e- 5-carboxylic acid (lithiumsalt) (50 ny,
0. 156 nlﬁollc)wxngﬂmrsame@md}nrbmﬁx@qﬁe StesARudiy Fdrnbidatpl e 3),

845?3'7' " af gma’ih@?}ﬁ Q%V{I@ ‘%’ea}hf 83)@%1%8"% (Hi(fuuﬂeséggg%g Wummg > L of

DVF. 5ThefophRMakon)ase Stbpd Bt inldi¥kahPYENS ROz RHRSES Schisridy 1%@@%2/\0
2004/ 10 88% EC-F/C&ZOO%/H]%02427I 411%0—8 CN H20 onegﬁé- 18 colqurm:’an d then

| yophi | imree)) &4 5P 7 hget hesTdemphend diivopeopyisthylumige €5065mb, G830 mewbria2ng TFA
1766 (o, g pfdilyeniubh soRIME G, NEREL A o409 chr,CRED
J=11. 91 onki£3-18 cdpmndndthef dyopidiBe T fdriting thetdesiretl tB2 dompoinds thd. 51 (d, J=7. 62
e, 2 H) brrespondnggmfFA S!a_pt ' Yield: 72 mg (95%). 'H NMR (400 MHz, METHANOL-D,): §
10 1.26 (m, 5 H), 1.65 (m, 1 H), 1.67 (m, L H), 1.70 (s, 9 H), 1.79 (m, 2 H), 2.14 (m, 1 H), 2.43
(m, 2H), 3.93 (m, 2 H), 4.07 (t, ]=6.74 Hz, 2 H), 4.51 (d, }=7.62 Hz, 2 H), 8.00 (m, 2 H), 8.19
(s, 1 H); MS (ESI) (M—|~H)+ 370.2; Anal, Caled for CpoHz N3O, + 1.7 TFA + 0.6 H;0: C,
53.14; H, 5.95; N, 7.32. Found: C, 53.19; H, 5.95; N, 7.41.
Example 18
15 (4R)-2-{[2-tert-Butyl-1-(cyclohexylmethyl)-1H-benzimidazol-5-yllcarbonyl}-4-

methylisoxazolidin-4-ol

RS Rep o

20  Following the same procedure in Example 3, Step A, using 2-fert-butyl-1-
(cyclohexylmethyl)-1.H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol)
(for preparation, see Steps B to F in Example 3), (4R)-4-methylisoxazolidin-4-ol
hydrochloride (24 mg, 0.172 mmol), HATU (71 mg, 0.187 mmol) and diisopropylethylamine
(0.065 mL, 0.390 mmol) in 2 mL of DMF. The product was purified by reversed-phase

25 HPLC using 20-80% CH;CN/H,0 on a C-18 column and then lyophilized affording the



5800 (m 2H, 820 (s, 1 H; M (ESI) (MH)} 386.2; Anal. Calcd for
C22H31IN33 + 1.5 TFA: C, 53.95; H 5.89; N, 7.55. Found: C, 53.93; H, 5.74;
N, 7.60. Exanple 16

(4S)- 2- { o b@utzoddut y! -1 - (cycl ohexyl met hyl ) - 1H benzi m daggl. 3
carbonyl }i soxazol idin- 4-01 10 OO \ 0-Nl \ N HO}-~ ﬁ%lr’/‘%%x@“-”“&"’

Fol | ow ng the sane procedure in Exanple 3, Step A using 2-tert-butyl-I-
(cycl ohexyl met hyl ) - 1H benzi m dazol e- 5rcar boxylic acid (lithiumsalt) (50 ng,
0.156 mml) 15 (for preparation see Steps B to F in Exarrple 3),

(4S) -i saoxazol i di n-4-ol drochlorldeg HATU(71 ng, 0.187
mol ) aAeFTEs Hd %WW@@H%E’;EHI?@OY@HQE Applt. ?3’1@3@&3% o nHNMR 400 DVF.  The
product Irse U (Qﬁp}v () on a

C- 18 co rmlvz%?r %}ﬁ@% ??o%ﬁ?ﬁ@egﬂszor .F%ﬂ't hgj @gm re goigfl)(t I"e dorrpour‘ld as

t he cor 2&bpbht(mgl HEA.8a(d; I=1Yi38 H, 1 58, 18P (d7 58.40 izl NNIR 3(90En, RHE), 4.51

>y ot 14 B 141 TRyl e gD Pha o1 90 s Tesh g 0 S Buheog, 7 1y

4. 075 ( MC, M, 10:0: 4 B TEA + 0.7 H,02CHR3.532 Hi%.204N82.2( MFodndH, 53.81:G0, d(1m; NZ H), 8.19
(in, 1 H); MS (ESI) (M+H)+ 386.2; Anal. Calcd for C22H31N303 + 1.3 TFA +

08H202@ 53.90; H, 6.23; N, 7. 67. ‘Found: C, 53.86; H 6.30; N, 7.65.
Exanpl eg;% ﬁ

2-tent yr-1 -(cycl ohexyl met hyl ) - 5- (i soxazol i di n- 2-yl carbonyl ) - 1H benzi m da
zol e WO(ED2A{[1-08 6d 8h 2Tk RPINQ24(1 A 0Fidi2ThylproDy - 1H-bei2iinidazbb5-d ~N 1 / Nd d ~ d

Fol | owi n 0 re in Exanple 3, Step A, using 2-tert-butyl-I-
(cycl ohgﬂﬁﬁrﬂﬁﬂﬁf‘)"ag ‘ﬁﬂg‘z i dazol e-5-carboxylic acid (Iithiumsalt) (50 ng,
0.156 mml) 5 (for preparation, see Steps Bto F in Exanple 3),
|soxazoI|d|ne h drochloride (19 ng, 0.172

_ Q
’“\@ >—€' HO}Cv)IUN \>_€‘
a3 e
Foliowing the same procedure in Example 4, Step A, using 1-(cyclohexylmethyl)-2-(1,1-
dimethylpropyl)-1H-benzimidazole-5-carboxylic acid (50 mg, 0.152 mmol) (for preparation,
15  see Steps B, C, D and E in Example 4) (48)-isoxazolidin-4-ol hydrochloride (21 mg, 0.167
mmol), HATU (69 mg, 0.182 mmol) and diisopropylethylamine (0.066 mL, 0.380 mmol) in 2
mL of DME. The product was purified by reversed-phase HPLC using 20-80% CH;CN/H.O
on a C-18 column and then lyophilized affording the desired title compound as the
" corresponding TFA salt. Yield: 74 mg (95%). 'H NMR (400 MHz, METHANOL-D,): 8
20 0.86 (t, J=7.52 Hz, 3 H), 1.26 (m, 5 H), 1.65 (m, 2 H), 1.69 (s, 7 H), 1.79 (m, 2 H), 2.04 (g,
=742 Hz, 2 H), 2.13 (m, 1 H), 3.84 (d, J=11.91 Hz, 1 H), 4.00 (d, J=8.01 Hz, 1 H), 4.07 (m,
2 H), 451 (d, }=7.62 Hz, 2 H), 4.82 (m, 1 H), 8.00 (m, 2 H), 8.20 (m, 1 H); MS (EST) (M+H)"
400.2; Anal. Caled for Cp3HasN30s3 + 1.7 TFA + 1.5 H;0: C, 51.11; H, 6.13; N, 6,77. Found:
C,51.12; H, 6.00; N, 7.03.

25  Example 20
2-tert-Butyl-1-(cyclohexylmethyl)-N-ethoxy-N-ethyl-1H-benzimidazole-5-carboxamide



mmol ), HATU (71 ng, 0.187.mmmol) and diisopropyl ethylamne (0.065 nL, 0.390
mmol) in 2 nL of DM. The product was purified by reversed-phase HPLC using
20- 80% n a C 18 columm and then lyophilized_ affordin
deS|redC$?§%ﬁ conpgund as the corresponding TFA salt. ?%%HQP 9%6&%&7(9596

1H NWVR (400 MHz, METHANOL-D4): S 10 1.26 (m 5 H), 1.65 (m 1 H, 1.67 (m 1
H, 1.70 (s, 9 FD, 1.79 (m 2 H, 2.14 (m | H, 2.43 (m 2 H), 3.93 (m 2
H, 4.07 (t, J=6.74 Hz, 2 H), 4.51 (6,4327.62 Hz, 2 H, 800 (m 2 H), 8.19
(s, I H; M5 (ESI) (MtH) + 370.2; Anal. Calcd for C22H31N302 + 1.7 TFA + 0.6
H2O. C, 5% 14; H 5.95; N, 7.32. Found: @ 53.19; H, 5.95; N, 7.41. Exanple

18 15 N 0.
(4R) - 2- {T% G -(cycl ohexyl\r?e/thﬁ ) - el\l i azol - 5-y1] car bonyl } - 4-
met hyl i soxazo 4-0l O<< 1l Od HOJ N, / \ NHO d d 20

Fol | owi ng the sanmg) procedure in Exanple 3, Step using 2-tert-butyl-I-
(cycl ohexyl met KyT) - | H- benzi m dazol e- 5- car boxyltsacid (lithiumsalt) (50 ny,
) preparation, see Steps Bt n Exanple 3),

(4R) - 4- met hyl i soxazol i di n-4-0l hydrochl ori de 4 mg, 0.172 mmol), HATU (71
ng, 0.187 mmol) and diisopropylethylamne (0.065 nL, 0.390 nol) in 2 nL of
DMF. The product was purified by reversed-phase 25 HPLC using 20-80%

CH3CN HAQspp:8y 1G-S clofb etﬁmmb&ﬂzweﬁlaméﬁ%ﬁﬁc%ﬂl nauﬁlﬂ@alg\%@ﬁofﬂ 108688
PCT/ GB2004/ 002427 "-43 desired title congoun as ‘the corresponding TFA salt.

Yi el d: 6829312 ngngl) (fomwemmsemmp O-sthxlfqeroetylnmm H), 1.50

(o, F=rabopeqlygindgd wiob JLPglyn he ity %515 1T, 5,7 o ©2

J 7 62 Hitisoptoglethyla@ifhe (00132 miH), 0.780 And(pwerk stibred M3 (nES‘deMNM'RlF fat@h. 2, Anal .
%Lﬁg f Cc)lthegg (\;Zgli’tl_\al?q%:}:lggc%zé‘at%ﬁ TlTel;ég+ué) ‘E;sdc%?fﬂogveggn ]?.t()gg ancr| wasgec% guth N7 2 =
(4S) - 2- { & deleirabox é(dlﬁminhuﬂxﬁe a%d(d}xeé ofrBETHb I ARYO). - B PRRAI WAdazol - 5-

yl Jcarbonyl} isoxazolidi n-4-ol
evaporated. The crude product was dlssoived in 4 mL of DMF and then added dropwise to a

10 cold (0°C) stirring DMF solution (1 mL) of NaH (60% dispersion in oil) (15 mg, 0.374
mmol). Ethyl iodide (0.050 mL, 0.624 mmol) was then added and the solution was stirred at
rt overnight. The reaction was quenched at 0°C by addition of saturated aqueous NHCI
solution and the solvent was concentrated. The residue was dissolved in EtOAc and washed
with saturated NaHCQj5 solution, brine and dried over anhydrous MgSQ4. The product was

15  purified by reversed-phase HPLC using 20-80% CH3CN/H,O on a C-18 column and then
lyophilized affording the desired title compound as the corresponding TFA salt. Yield: 68 mg
(44%). 'H NMR (400 MHz, METHANOL-Dy): 5 1.03 (t, J=7.03 Hz, 3 H), 1.27 (m, 5 H),
1.33 (t, J=7.13 Hz, 3 H), 1.66 (m, 2 H), 1.70 (s, 10 H), 1.79 (m, 2 H), 2.15 (m, I H), 3.84 (m,
4 H), 4.51 (d, J=7.62 Hz, 2 H), 7.88 (dd, J=8.79, 1.56 Hz, 1 H), 8.00 (dd, J=8.79, 0.59 Hz, 1

20  H), 8.06 (d, J=0.78 Hz, 1 H); MS (ESI) (M+H)" 386.2; Anal. Caled for Cy3H3sN30; + 1.2
TFA + 0.7 H,O: C, 57.03; H, 7.08; N, 7.85. Found: C, 56.99; H, 7.00; N, 7.80.

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

benzimidazole-5-carboxamide



OO HONHONN N \ HONGd d Follow ng the same procedure in Exanple 4,
Step A using 1-(cycl ohexyl nmethyl)-2-(1, 1-

di et hyl benzi m dazol e-5-carboxylic acid (50 1) (for
pr epar at %ﬂ,ﬁyd4)1:lg*ds§|ge Steps B, C, D and E in Exanple 4) %T/&Z%‘?ﬁoom

(4S) -i soxazolidin-4-ol hydrochloride (21 ng, 0.167 nmol), HATU (69 ng, 0.182
nmol ) and dii sopropyl et hyl am ne (0.0§§5gL, 0.380 mmol) in 2 nL of DWF. The
product was purified by reversed-phase HPLC using 20-80% CH3CN H20 on a C
18 colum and then |yophilized affording the desired title conpound as the
corresponding TFA salt. Yield: 74 (959 . '"H NWR (400 MHz, METHANOL-D4): S
20 0.86 (t, J=7.52 Hz, 3 H), 1: 1,65 (m 2 H, 1.69 (s, 7 H),
1.79 (m 2 H, 2.04 (q, J=7.42 : 13 (m 1 H, 3.84 (d, J=11.91
Hz, 1 H, 4.00 (d, J=8.01 Hz, +H), 2 H, 4.51 (d, J=7.62 Hz, 2
H, 482 (m 1 H, 800 (m 2 H, H; M5 (ESI) (MtH)+ 400. 2;
Anal . Calcd for C23H33N303 + 1.7 TFA 4 H2O C, 51.11; H 6.13; N, 6.77.
Found: C, 51.12; H, 6.00; N, 7.03. 2 npl e 20

2-tert-Butyl-1-(cycl ohexyl nmet hyl) - N ePhoexy- N et hyl - | 'H benzi m dazol e- 5- car box
am de WD 2004/ 108688 PCT/ GB2004/ 002427 -44 OO HOIl %N ~Ycz d d
2-tent-Butyl-1|-(cycl ohexyl net hyl ) -1H benzi m dazol e-5-carboxylic acid

lithiu Lt ion, ,see e 3, Steps
5o B et R s meb A B Pl RS B S BIETR® rd (a0
ng, 0. 37knaemdyzobnttcaxtioxsmpteopy! et hyl am ne (0.135 L, 0.780 mmol) were

stirred in 3 nL of DV at RT for 2h. The solvent was concentrated. The
resi éue was di ssolved in Et OAc and washed with saturated NaHCO3 sol ution,

brine and dried oger anhydrous MyS04. The sol vent, was evaporated. The crude
product was di ssobyed.i n# of DMF and then_.added d_ro&wi se to a 10 cold
1)_.(?, S
N

(0C) stirring Dﬂ#o m) of NaH (6095th :inéoil) (15 n,
: |
N

0.374

e

2-tert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1H-benzimidazole-5-carboxylic acid
(lithium salt) (for preparation refer to the following Steps B to E) (50 mg, 0.155 mmol}, N,O-

10  dimethylhydroxylamine hydrochloride (17 mg, 0.171 mmol) and HATU (70 mg, 0.186 mmol)
were stirred in 3 mL of DMF containing diisopropylethylamine (0.040 mL, 0.233 mmol) at
RT for Zh. The solvent was concenirated and the product was purified by reversed-phase
HPLC using 10-50% CH3;CN/E;0 on a C-18 column and then lyophilized affording the
desired title compound as the corresponding TFA salt. Yield: 55 mg (75%). 'HNMR (400

15 MHz, METHANOL-Dy): & 1.55 (m, 3 H), 1.61 (m, 1 H), 1.69 (s, 9 H), 2.40 (m, 1 H), 3.35 (im,
2 H),3.40 (s, 3 H), 3.57 (s, 3 H), 3.92 (d, F3.12 Hz, 1 H), 3.95 (m, 1 H), 4.56 (dd, J=7.42 Hz,
2 H), 7.88 (dd, J==8.79, 1.37 Hz, 1 H), 8.01 (d, I=8.79 Hz, 1 H), 8.07 (m, J=1.37 Hz, 1 H); MS
(EST) (M+H)" 360.3; Anal. Caled for CooHzoN3O3 + 1.6 TFA + 1.1 H0: C, 49.61; H, 5.89; N,
7.48. Found: C, 49.63; H, 5.89; N, 7.53.

20  Step B: Methyl 3-nitro-4-[(tetrahydro-2H-pyran-4-ylmethyl)amino]benzoate



mmol ). Ethyl iodide (0.050 nL, 0.624 mml) was then added and the sol ution
was stirred at it overnight. The reaction was quenched at 0C by addition of
saturate HACI solution and the solvent was cgncentrated. The

resi due %gggﬁgg%lsged-i n Et OAc and washed with saturat Eﬁ“@%&%@%hu on,
brine and dried over anhydrous MySO4. The product was 15 purified by
rever sed- phase HPLC using 20-80% CH3 H20 on a C 18 columm and then

| yophilized affording the desired titt¥ conpound as the correspondi ng TFA
salt. Yield: 68 ng (44%. 'H NWR (400 MHz, METHANOL-D4): S 1.03 (t, J=7.03
Hz, 3 H, 1.27 (m 5 , 1.33 (t, J=7.13 Hz, 3 ¥, 1.66 (m 2 H, 1.70 (s,
10 H, .79 (m 2 H, B.15 (in, 1 H, 3.84 (m.4 NG (d, J=7.62 Hz, 2
H, 7.88 (dd, J=8.79pt. NG, H), 8.00 (dd, 9:8. 0.59 Hz, 1 20 H), 8.06
(d, J=0.78 Hz, 1 H); M (MtAyF 386, 2; Anal . ~ gor C23H35N302 + 1.2
TFA + 0.7 H20: C, 57.03; -08; N, 7.85. Found: C, 56]99; H 7.00; N,
7.80. Exanple 21

2-tent - Butyl - N-nmet hoxy- N-net hyl - 1- (t etrahydr o- 2H pyrant 4-yl nmet hyl ) - 1H

benzi m dazol e- 5- car boxam de WD 2004/ 108688 PCT/ GB2 002427 -45- 0 /01 N
0 Step A

2-tert-Butyl -N nmet hoxy-N-nethyl -1-(tetrahydro-2H pyran-4-yhnethyl)-1H

benzi m dazByie-fhueesbiuxetheetd(400 the, 210t Mribl) (fF preparMiondsee example 3, Step
2-tert-Butyl-I-(tet rah%/dr 0- 2H pyr an- 4-yl net hyli-l H henzi m dazal e- 5- car boxyl i
c acid B)apd Aragrincepathylterplydronysid e 80 mgn 4 bpspolt weneglrredin LRLwh Elps B to E)

(50 , i leg ride (17 ny,
6 275 %églﬁgHHA% g’rlﬁm?l" o0 %Q%?@%%ﬁﬁ%ﬁ@ﬁ?ﬁ%@{vﬁ@ﬁ of DVF
cont ai nicageedirited pFlepysidudwyiaditstved i BlRAarnd veasRaBwitind19)KIdE04 Rlutfomy  2h. The

R R L
t he purified by flash chromatography using 2:1 / hexanes:EtOAc as eluent on silica gel to produce
the desired title compound. Yield: 545 mg (92%). "H NMR (400 MHz, CHLOROFORM-D):
10 81.39-151(m,2H, 1.74 (d, J=1.76 Hz, 1 H), 1.78 (d, }=1.95 Hz, 1 H), 1.93 - 2.03 (m, 1 H),
3.28 (dd, J=6.83, 5.66 Hz, 2 H), 3.43 (td, ]=11.86, 2.05 Hz, 2 H), 3.91 (s, 3 H), 4.02 (d,
J=3.91 Hz, 1 H), 4.05 (d, J=3.91 Hz, 1 H), 6.87 (d, J=8.98 Hz, 1 H), 8.06 (ddd, J=9.08, 2.05,
0.78 Hz, 1 1), 8§.42-8.49 (m, 1 H), 8.89 (d, I=2.15 Hz, 1 H).
Step C: Methyl 3-amino-4-[(tetrahydro-2H-pyran-4-ylmethyl)aminolbenzoate

15

Methyl 3-nitro-4-{(tetrahydro-2 H-pyran-4-yimethyl)amino]benzoate (540 mg, 1.83 mmol)
was dissolved in 50 mL of EtOAc containing a catalytic amount of 10% Pd/C. The solution
20  was shaken in a Parr hydrogenation apparatus under H; atmosphere (45 psi) at RT for 6h.
The solution was filtered through celite and the solvent was concentrated. Yield: 455 mg
(94%); MS (ESD) (M+H)" 264.93.
Step D: Methyl 2-zert-butyl-1-(tetrahydro-2H-pyran-4-yimethyl)-1H-benzimidazole-5-
carboxylate '
25



desired title conpound as the corresponding TFA salt. Yiel d 55 ng (75% . 1H
NVR (400 15 MHz, METHANOL-D4): 8 1.55 (m 3 H), 1.61 (m 1 : 169(s 9

H, 2.40 3.35 (m 2 H, 3.40 (s, 3 H, 3.57 (d,
AN wa‘i"%@“ﬁs 95 (m 1 H), 4.56 (dd, J=7.42 He, g’PE/GB?Ol%@O a4,
J=8.79, 1.37 Hz, 1 H), 801(d,J879Hz|H),807(rnJ137Hz 111);
M5 (ESI) (I\/H—|)+ 360.3; Anal. Calcd for C20H29N303 + 1.6 TFA + 1.1 H2O C,
49.61; H 5.89; N, 7.48. Found: C, #%/63; H, 5.89; N, 7.53. 20 Step B:
Met hyl 3-nitro-4-[(tetrahydro-2H pyran-4-yl nmet hyl ) am no] benzoate WO
2004/ 108688 PCT/ GBZO4/002427 -46 0 O Nz O lz~: NOZ F NH CO Methyl
4-f1 uoro- 3- nitrob 488, ng, 2. 01 Mol )\F) pL.EPAr atjon, see exanple
3, Step B) and 4- ) hyltetrahydro yran 280 a rrm)l) wer e
stirred in 5 nL of EtO Q,qtalnlngtrlethylamn OT~K20. , 3.02 mmol) at
75C for 4h. The solvent was| concentrated. The residue )was di ssolved in

Et OAc and washed with 5% S04 solution, saturate CO3 sol ution, brine
and dried over anhydro SO4. The crude product s purified by flash
chr omat ogr aphy using 2:@ hexanes: Et OAc as el uent silica gel to produce

the desired title conmpound. Yield: 545 rng (92% . 'H NWR (400 MHz,
CHLOROFORM D): 10 81.39-1.51 (m 2 H, 1.74 (d, J=1.76 Hz, 1 H), 1.78 (d,

J=1.95 o e , 5
3.43 (t d"l‘lletljyh 13';91'%1113-43% fra}%'d%ﬁﬂll_%yra% %Imet@lﬁﬁuﬁ?ﬁ%nz@&t@ (ﬁ%% mé 167@ rﬁ%ollliz H)

4.05 (d and agat@lytwmomthf DMAB wetaflissolvgd 9825-121L of DgM. Qrm&ﬂ(ydmtyl eids, 2 05
0 7558 by Pat St d iy R P B R 5
\' NHZ @o]lutlbinbHN@hdd mmtsblmi-ated NaHCO3 SOll.ltIOIl, brlne and dried over anhydrous .
ﬁmr;: ; ro l\ﬂgé(gt 630 gﬁt%&a%'éi{r ﬁ/ e, %T}élrgs?éugyv!rz}sadmlg Ji%% %6 %51%0855 eﬂq% each 1.83
sample was dissolved in 4 mL of glacial acetic acid in a sealed tube. Each solution was
heated at 175°C in a Smithsynthesizer (Personal Chemistry) microwave instrument for 1h.
10  The samples were pooled together and the solvent was concentrated. The residue was
dissolved in EtOAc and washed with saturated NaHCO{solution, brine and dried over
anhydrous MgS0O,4. The crude product was purified by flash chromatography using 2:1/
hexanes:acetone as eluent on silica gel to produce the desired title compound. Yield: 237 mg
(42%). 'H NMR (400 MHz, CHLOROFORM-D): & 1.51 (m, 3 F), 1.55 (n, 1 H), 1.58 (s, 9
15 H),2.29 (m, 1 H), 3.31 (m, 2 H), 3.93 (5.3 H), 3.96 (m, 1 H), 3.99 (t, J=3.03 Hz, 1 H), 4.23 (d,
J=7.42 Hz, 2 H), 7.35 (d, 7=8.59 Hz, 1 H), 7.96 (dd, J=8.59, 1.56 Hz, 1 H), 8.47 (d, J=0.98
Hz, 1 H).
Step E: 2—tert—Butyl—1-(tetrahydrb—ZH-pyran-4-ylmethyl)-1H—benzimidazole—S—carboxyIic

o

acid
20

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

25  was added and the solution was refluxed for 3h. The solvent was concentrated and the



was dissolved in 50 nL of Et OAc containing a catal ytic anmount of 10%)Pd/C.
The solution 20 was shaken in a Parr hydrogenation apparatus under

at nospherngobfd/Rgisy at RT for 6h. The solution was fil tP%?(((;@hrou h ceI ite
and the solvent was concentrated. Yield: 455 ng (94%; PVN%

264.93. Step D Met hyl

2-tort-butyl-I-(tetrahydro-2H pyran-4.yl net hyl)-1H benzi m dazol e- 5-

car boxyl ate 25 WD 2004/ 108688 PCT/ GB26%2[/ 002427. -47 0 O'}-~ 1101 NHZ 10 N
NH N d Methyl 3-anino-4-&ftetrahydro 2H pyran- 4-yl nmet hyl ) am no] benzoat e
(455 ny pradupbwasiselyted antde dithum aply mdasadrdinently dor thanextwespe YdéldsBi0vegl in 25 nl
of DCM t € de 5 (0.230 nL, 1.89 mvpl) was added dropw se
and the g%%mgxt%%@rﬁe jat RT for 2h. The solution was washed wth
sat ur at atkahgIB sol ution, brine and drled over anhydrous MSO4. The

sol vent was ev rated. The resi due was divid in three portlons and each
sanpl e A& \@é‘&?‘a?ﬂh‘h“ﬁtylﬁqrbﬁpﬂ%ﬂﬂ“‘é@é’fiF‘é‘zgdi"iﬂ' apr-gmedyisilt ybe. Each
sol utsi oneBsiddieR ed at 175C in a Sinithsynthesizer (Personal Chemi stry)

m crowave instrument for I'h. 10 The sanples were pool ed together and the
sol vent was concentrated. The residue was dissolved in EtOAc and washed

W th saturated HCO3 sol ution, brine and dried O\Gar anhydrous MgS04. The

crude product wag purified by flash chromat ogrﬁ using 2:1 |

hexanes: acet ongy-a Nt on silica gel to pr ol rgd title
compound. Yield: 2 JTAR% . 1 H NVR (400 oy S1.51 (m. 3
H, 1.55 (in, 1 H, " T.5§ (s, 9 15H-+—229 (m 1 H, 3.31\(m 2 H), 3.93
(s,3 H, 3.96 (m 1 .99 (t, J=3.03 Hz, 1 H), 4.23 T J=7.42 Hz, 2 H),
7.35 (d, J=8.59 Hz, , 7.96 (dd, J=8.59, 1.56 Hz, , 8.47 (d, J=0.98
Hz,, 1 H. Step E o)

2-tert-Butyl-1-(tetrahydro-2H pyran-4-yl nethyl)-1H benzi m dazol e- 5- car boxyl i
c acid 20 OO

Following the same procedure in Example 3, Step A, using 2-tert-butyl-1-(tetrahydro-2H-

10 pyran-4-ylmethyl)-1H-benzimidazole-5-carboxylic acid (lithium salt) (50 mg, 0.156 mmol),
isoxazolidine hydrochloride (19 mg, 0.172 mmol}, HATU (70 mg, 0.187 mmol} and
diisopropylethylamine (0.040 mL, 0.233 mmol) in 3 mL of DMF. The product was purified
by reversed-phase HPLC using 10-50% CH3;CN/H20 on a C-18 column and then lyophilized
affording the desired title compound as the corresponding TFA salt. Yield: 57 mg (76%). 'H

15 ~ NMR (400 MHz, METHANOL-D4):  1.55 (m, 3 H}), 1.60 (m, 1 H), 1.69 (s, 9 H), 2.40 (m, 3
H), 3.34 (dt, J=11.67, 2.44 Hz, 2 H), 3.93 (m, 4 H), 4.05 (t, J=6.74 Hz, 2 H), 4.55 (d, =742
Hz, 2 H), 7.98 (m, 2 H), 8.17 (m, 1 H); MS (ESI) (M+H)" 372.3; Anal. Caled for CoHagN303 .
+ 1.4 TFA + 0.8 H,0: C, 52.40; H, 5.91; N, 7.70. Found: C, 52.37; H, 5.97; N, 7.65.
Example 23

20  2-fert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-N-methoxy-N-methyl-1H-benzimidazole-

S-carboxamide



NHO~ N d Mthyl 2-tert-butyl-1-(tetrahydro-2H pyran-4-ylnethyl)-1

H benzi m dazol e- 5- car boxyl ate (230ng, 0.696 mvl ) was dissolved in 5 nL of
Et OH.  1MykbhGhdsl0sek6S5 nL, 0.766 nmmol) 25 was added and the sol ution was
refluxed for 3h. The solvent was concentrated and the WOC3§d#redBaE3
PCTJGB2004/ 002427 -48 product was isolated as the lithiumsalt and used
directly for the next step. Yield: 24&,rrg (999%9. Ms (ESI) (MHH)+ 317. 23.
Exanpl e 22

2-tert-Buty (i soxazol i din-2-ylcar bon &jetrahydro 2H pyr an- 4-yl et hyl
)-1H 5 E?@n‘%ﬂﬁ%@b’é‘ld)(@ dP’lBOFOVYCNheXﬂ ethyl{h methoxyt¥-mydthyl-te sanme
procedu ‘ﬁéﬁw ﬁr@ QAR A using 2-tert=butyl-I|-(tetrahydro-2H 10

pyr an- 4 nmet 1 en2|mdazole S-carboxylic acid (lithiumsalt) (50 ng,

0. 156 mml) i soxazol i di ne hydrochloride (19 nmg, 0.172 nmol), HATU (70 nyg,
0.187 mml ) and dllsopropyl ethylam ne (0.040 L, 0.233 nmmol) in 3 nL of
DMF. The product vvas purified by reversed-phase LC usi ng 10- 50% CH3CN H20

on a C18 colu X | yophilized affordlﬁgN ed,fitle compound
ﬁsa . Yield: 57 rrg('?G%

as the correspondi 400 MHz,
METHANCL-D4): S 1.55"(mY3 H), 1-66-+(m~1 H), 1.6 , 2.40 (m 3 H,
3.34 (dt, J=11.67, 2.44 , 2 H, 393 (m 4 H, J=6.74 Hz, 2 H),
4.55 (d, f=7.42 Hz, , 7.98 (m 2 H), 8.17 (m M5 (ESI) (M+H) +
372.3; Anal. Calcdf 1H29N303. + 1.4 TFA + 0. C, 52.40; H, 5.91;
N, 7.70. Found: C, 52.37; H 5.97; N, 7.65. Exanp
2-tert-Butyl-1-[(4,4-difluorocycl ohexyl)nethyl]-N
i dazgl e- 5-carboxamide O O N

-N-net hyl -1 H benzim

Methyl 2~tert-butyl-1-[(4,4-difluorocyclohexylymethyl}-1 H-benzimidazole-5-carboxylate
(33mg, 0.0905 mmol) (for preparation see following Steps B to F) was refluxed in a 1:1
mixture of EtOH:H,O containing 1M LiOH (0.100 mL, 0.0996 mmol) for 3h. The solvent
was evaporated. The residue was then dissolved in 5 mL of DMF and HATU (41 mg, 0.0996

10  mmol), N,O-dimethylhydroxylamine hydrochloride (11 mg, 0.109 mmol) and
diisopropylethylamine (0.024 mL, 0.149 mmol) were added. The solution was stirred at RT
for 1h. The solvent was evﬁporated. The residue was dissolved in EtOAc and washed with
saturated NaHCOj3 solution, brine and dried over anhydrous MgSQa. The product was
purified by reversed-phase HPL.C using 10-50% CH3;CN/Hz0 on a C-18 column and then

15 lyophilized affording the desired title compound as the corresponding TFA salt. Yield: 32 mg
(70%). 'HNMR (400 MHz, METHANOL-D4): & 1.54 - 1.65 (m, 2 H), 1.70 (s, 9 H), 1.74 -
1.84 (m, 4 H),2.03 - 2.12 (m, 2 H), 2.24 - 2.34 (m, 1 H), 3.41 (s, 3 H), 3.58 (5, 3 H), 4.59 (d,
J=7.42 Hz, 2 H), 7.90 (dd, J=8.79, 1.37 Hz, 1 H), 8.02 (d, J=8.79 Hz, 1 H), 8.08 (s, 1 H); MS
(BSI) (M+H)" 394.2; Anal. Caled for CaHaoN305F, + 1.2 TFA + 0.7 H,0: C, 51.77; H, 5.87;

20 N, 7.74. Found: C, 51.72; H, 5.63; N, 8.14.
Step B: fer-Butyl [(4,4-difluorocyclohexylymethyl]carbamate

N. o | H
T 511;";,/
FF



NN 11 ~-N F F WO 2004/108688 PCT/GB2 004/0 024 2 7 -49 Step A
2-tert-Butyl-I-[(4, 4-difluorocycl ohexyl)methyl]-N net hoxy- N net hyl - | H
Ao . .

ge{lzlr{n SS%Q:Z(%“EO&% boxam de OO0 O%NO-i I j N F FP(ETIEBZ(?M%%;S I

-[ (4, 4-di fI uor ocycl ohexyl ) met hyl | - 1H— benzi m dazol e- 5- carboxyl ate (33nmg,

0. 0905 mmol ) (for preparation see folJ]owng Steps Bto F) was refluxed in a
1:1 mxture of EtOH H20 contai ning MTi OH (0.100 nm., 0.0996 mml) for 3h.
The solvent was evaporated. The residue was then dissolved in 5 nL of DVF
and HAT&U-N Boc-ayinonaded 6yd cheraming (SO0, nik, & ZTEMD}] Wysdhigsoived m h@mhyﬂrﬂ@bﬂ oride

11 ng, 0,409 | |
Caded”” FHeCaRet P donadas to 30 A ity A48 ied romg oo Bd tsdoBomnor at o <
The res 'wd&lﬁu‘m-%t glifssTH. VER solutibh Qéﬁwaﬂﬂdwﬁm/d KM, soffibh) sahu@sfle NaHCC3

solution, brine and dried over anhydrous SO4. The prod’uct was purified by
r ever sedaHRSs solpfors briae et durdzysy Hzil\é% - dhgrrude poduehvaaparifieten 15

A3 LRGN RORREE] (el O R 05 B GRRIRT 195
2 H) 1 ddred sitle Sothpqund. Faeld: 221 Bdk (30Y6)4 HINMR (4B MER, CALOROEDRYLDR 524 - 2. 34

(7 8 il S vt o o on 2

(MH—I)+ gt9ﬁ=5254}9,51QIH) q:@ggﬂj C21H29N302F2 + 1.2 TFA + 0.7 H20: C, 51.77; H,
5. 87; 74. Foun 51.72; H 5.63; N, 8.14. Step B: tent-Butyl

[ (4, 4- deqp@rwbwlﬂh@wygl@mpmpﬁwHamlwdrnplﬂorl@ey L1 0 //1jIT
10
N_ o
NH, Hcl
T
FoF FF

tert-Butyl [(4,4-difluorocyclohexylymethyl]carbamate (215mg, 0.862 mmol) was stirred in 3
ml of IM HCI/AcOH at RT for 1h. The solvent was concentrated and the residue was

15  washed with ether and dried under vacuum. Yield: 135 mg (85%); 'H NMR (400 MHz,
METHANOL-D): 8 1.34 (m, 2 H), 1.76 (m, 2 H), 1.85 (m, 2 H), 1.88 (m, 2 H), 2.09 (m, 2
H), 2.86 (d, J=7.03 Hz, 2 H).
Step D: Methyl 4-{[(4,4-difluorocyclohexyl)methyl]amino}-3-nitrobenzoate

@] O
NH, HCI - e
O e
_—— NH
FOF
F‘O)
20 ' F

Methyl 4-fluoro-3-nitrobenzoate (50 mg, 0.251 mmot)} (for preparation, see example 3, Step
B) and [(4,4-difluorocyclohexyl)methyljamine hydrochloride (55 mg, 0.301 mmol) were
stirred in 3 mL of EtOH containing triethylamine (0.052 mL, 0.376 mmol) at 75°C for 4h.

295  The solvent was concentrated, The residue was dissolved in EtOAc and washed with 5% -



0 F F WD 2004/ 108688 PCT/ GB2004/ 002427 - 50 4-N-Boc-am nonet hyl
cycl ohexanone (500 ng, 2.2 mml) was dissolved in 20 nL of DCM at OC under

ni t rogenyPheds 80 nL, 4.4 muvol) was added dropw se the solution was
stirred at rtIfu‘Sgssgh The sol ution was washed with 5% Iﬁé&%@f‘/ﬂﬁ“%,

saturated NaHCG3 solution, brine and dried over anhydrous MySO4. The crude
product was purified 5 by flash chrorgat ography using 3:1 / hexanes: Et OAc as
el uent on silica gel to produce the desired title conmpound. Yield: 221 ny
(409 . 1H NMR (400 MHz, CHLOROFORMD): S 1.28 (m 2 H), 1.44 (s, 9 H, 1.54
(m | HKHSOs 6@ution, satutdyed Ma%(aﬁuti@nﬂ)rine&n@@ri@mveﬁ ahl)ydr@ls(MgSQ:t Th#=6. 54 Hz,

ﬁy:;? b cﬁ?r?}% ér%uc%gv%pu@%fbyﬁ?_ﬁ{l fgépglh AN or OC /meg%j}e%,g‘f;(SAg fguenq on
[ (4, 4- diifidauen Qop6 hmﬂ@%@de)sﬁaidﬁwdoﬁ@bmﬁid 83,5@(99%)862Nmt400/mst| rred in
3 nL of IM CI/ AcCH vent was concentrated and t he

resi dueCRESROF QRMKAN 6vl;i 4t3i‘(dé‘i Hé]fz %dzéﬂi %31 tad8D). ¥ §dulit (v Iy 1. 7635 ng

850 1.85
(5 S PR E XD NS @lERR A By, ¥ el Shoa o 20, 30 (B (e, O
Vet hy| 866 a2 HD..91 (503 BRyGcRGclelesopitia, ), A0 {03, 3=ni3, 2aloensdlzel ), 0 NHZ
HCl " FF F thyl 4-fl -3-nitrob t 50 ,
0. 251 ngré%‘jg\%lr@? lﬁﬁéﬁpﬁq ?r,lg%éel ‘arrp?/e 3, S;Jg[)OB) and oS (50 m
[ (4, 4- defepwanasme] DAmNYI-XTREDdifldsToBRo1dheay DRt Hind} Benstlite 0. 301 Mol ) were

10

Methyl 4-{[(4,4-difluorocyclohexyl)methyl]amino}-3-nitrobenzoate (80 mg, 0.244 mmol)

was dissolved in 20 mL of EtOAc containing a catalytic amount of 10% Pd/C. The solution

was shaken in a Parr hydrogenation apparatus under H, atmosphere (45 psi) at RT for 5h.
15  The soluticn was filtered through celite and the solvent was concentrated. Yield: 73 mg

(99%); MS (ESI) (M+H)" 299.21.

Step F: Methyl 2-fert-butyl-1-[(4,4-difluorocyclohexyl)methyl]-1H-benzimidazole-3-

carboxylate

20

Methyl 3-amino-4-{[(4,4-difluorocyclohexyl)methylJamino }benzoate (70 mg, 0.235 mmol)
and DMAP (5 mg, 0.047 mmol) were dissolved in 5 mL of DCM. Trimethylacetyl chloride
(0.031 ml, 0.259 mmol) was added dropwise and the solution was stirred at RT for 3k. The



stirred in 3 mL of EtOH containing triethylamnne (0.052 nL, 0.376 nmol) at
75C for 4h. 25 The solvent was concentrated. The residue was dissolved in
Et QAc a“@vd‘%ﬁﬁﬁfid@&th 5% WD 2004/ 108688 PCT/ GB2004/ 002427 -51 KHSO4

sol ution, saturated NaHCO3 sol ution, brine and dried ovEfT&RRYUO8HS7 MysO4.
The crude product was purified by flash chromat ography using 4:1 /
hexanes: Et OAc as eluent on silica gel to produce the desired title
conmpound. Yield: 84 ng (99%. IH NI\/R%ZArOO MHz, CHLOROFORMD): 5 1.43 (ddd,
J=12.99, 12. 64, 3.51 Hz, 211), 1.67-1.75 (m | H, 1.755 1.86 (m 2 H),

1. 91- 1. S8utjaom was wishedl wib saturg@d NaH CD:tdplutign, iRin2 282 dfied o\@r kjhyydBn@9 (dd,

120" 03, YBBt Shgipifert v iapores, 1 o el niged Gk 13 BLoTdecky 1111

Step E: addit Ayl iPa selidiQnkk. {THe4oktich tvhy@éa@éwlwwmla)mwﬂ@me@o} benzoate 0
00Ol NO~ONHZ / NH NH F-& F- F Met h

4- {[(4 @emonah@mugﬁm)@h@wfm}m@tﬁquafﬁrﬁ&f 1B- #he mdmuhzv@at:@cemtwb Ttg. 244
| f 10%
T 8RB T LR SALALOUCS, SR b AT ©1,

at nos pheve afdfir@si N g80,. Rhefcarde @h’oduﬁﬁwimfﬁ'mﬂ by iflash MGmﬁﬂogmplli}eﬁhlﬁgﬂ :0ugh
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O AL LS COCP 8 i Sk il LMot Vi Yl
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(0.031 nm_, ‘0.259 Mol ) was added dropw se and the solution was stirred at RT
for- A. The WD 2004/108688 PCT/ GB2004/ 002427 -52 solution was washed w th
saturat ed NaHCOB sol ution, brine and dPBed over anhydrous MySO4. The

sol vent was evaporated. The residue was divided dissolved in 3 nL of glacial
acetic acid in a sealed tube. The solution was heated at 175Cin a

Sm t hsynt hesi zer (Personal Chemi stry) mcrowave instrunent for 4 X |h. The
sol vent wgsg icaugartisated. The 5 residue was dissolved in Et OAc and washed
wi th saturated NaHCO3 sol ution, brine and dried over anhydrous MgSO4. The
crude prloductA eesppudidfifednby I bt apharmhcaneslbgr@ppiyblesihh ghed: /

hexanes: Et OAc as el uent on silica gel to produce the desired title conpound.
Yield: 33 ng (39%. 'H NWR (400 , CHLOROFOCRMD): 6 1.44 - 1.54 (m 2 H,
1.56 (s, 9 H, 1.59- 1.67 (in,Rk -1973 (m 3 H), 2.07-2.18 (m 3 H),
3.92 (s, 3 H), 4.23 (d, J=7.42 HAN 1§\>L 2 (d, J=8.59 Hz, | H), 7.95
(dd, J=8.59, 1.56 Hz,1 H), 8.48 (R* 1 -53- What is claimed is: 1. A
compound of formula | or a pharmaceuticallyacceptable salt thereof: Z 3
R- 14 R / NNZ N N7 R 5 wherein Zis selBcted from0= and S=; Rl is
selected fromCl-1oal kyl, C2-1oal kenyl, C2-,oal kynyl, R5R6N-Cl -6al kyl,
R50-C1-6 al kyl, R5C(=0) N(-R6)-Cl-6al ki, RSR6NS(=0) 2- Cl - 6al kyl ,

R5CS{ = )\,,Z;%IQEJI,IE'QG)-CI -6al kyl, R5R6NC(=O N(-R )-0C -6al kyl,

R5R6NS( =0 2N( R7) - Cl - 6al kyl , C6- loaryl -C(=0 -Cl - 6al kyl, C3 10

| ocycl oal kyl ZGk s@eadtkd fron(@=gog Soal kenyl - Cl - 6al kyl ,

ko o R e S i el .2
RSCS( =0, 5, #€1=0) RGN A MR RPNs (=03, MR TRV NN RSP Lodby, - B
RRNC(=0)N(-RN-C;salkyl, RPRENS(=0)NR)-Cysalkyl, Co.10aryl-C(=0)-Cgalkyl, Cs.
10 jecycloalkyl-Cysalkyl, Cagcycloalkenyl-C; galkyl, Cs.gheterocycelyl-Cy galkyl, Cs.
sheterocyclyl-C(=0)-C .galkyl, Ci.ighydrocarbylamino, R’R°N-, R°0-, R’C(=0)N(-R®)-,
RRONS(=0);-, R°CS(=0);N(-R°)-, R*RNC(=0)N(-R")-, R®’R*NS(=0);N(R")-, Ce.10aryl, Cs.
10aryl-C(=0)-, Cs.jpcycloalkyl, Cyscycloalkenyl, Csgheterocyelyl and Cs_gheterocyelyl-

2

C(=0)-; wherein said C,.jpalkyl, Ca.jpalkenyl, Cyjpalkynyl, Ce.j0aryl-Cgalkyl, Ce.10aryl-

15  C(=0)-Cigalkyl, Cs.jpcycloalkyl-Cy salkyl, C4scycloalkenyl-Cy galkyl, Csgheterocyclyl-C.
salkyl, Cs.gheterocyclyl-C(=0)-Cy_galkyl, C;_jghydrocarbylamino, Cg.jparyl, Ce.10aryl-C(=0)-,
Ca.igeycloalkyl, Cageyeloalkenyl, Cs.gheterocyclyl or C; gheterocyclyl-C(=0)- used in
defining R' is optionally substituted by one or more groups selected from carboxy, halogen,
cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and ~NR’RS;

20 R? is selected from the group consisting of Cy.jpalkyl, Cy.1palkenyl and C,.jgalkynyl,
wherein said Ci.jpalkyl, Ca.ipalkenyl or Caqpalkynyl 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, Cy.galkyl, Cyealkenyl, Ca.

25  galkynyl, and a divalent C;_ggroup that together with another divalent R’ R® or R’ forms a

portion of a ring; and

R® and R* are independently selected from - H, -OH, amino, R® and ~O-R®, wherein R®
is independently selected from Cjsalkyl, Cs.salkenyl, Cagalkynyl, and a divalent Cy.sgroup
that together with another divalent R?® forms a portion of a ring, wherein R* and R* are not -H

30  atthe same time, and wherein said C.salkyl, C,salkenyl, C,alkynyl, or divalent C;ggroup in



loaryl -C(=0) -, C3-locycloal kyl, C4-gcycl oal kenyl, C3-6heterocyclyl and

C3, Sheterocyclyl- C(=O-; wherein said Cl-I|oal kyl, C2-1oal kenyl,

C2-1oal kynyl, C6-1oaryl-Cl-6al kyl, C6-Faaryl 15 C(=0) -Cl -6al kyl

C3-l ocycl oal kyl -Cl - 6al kyl , C4-$cycl oal kenyl - Cl - 6al kyl , C3-6heterocyclyl-d -
6al kyl , C3. 6heter ocycl yl -C(=0 -Cl -6al kyl, d -1ohydrocarbyl am no, C6-1oar Y1,
C6- | oaryl - C(=0) - C3-1 ocycl oal kyl , C4-gcycl oal kenyl, C3-6heterocyclyl or

C3- 6het er cl O - used in defining RL is opt i |1y ubstltuted by
one or ﬁﬁﬁ%% r‘% ?@P@EF@H“WW%%‘?%QT e IZEIURG SR ecw@?@ﬁbcm P%% Balogeht hoxy,

et hoxy, %{Mt ﬁ;etzfya Bve M550 20 3 g gr oup
consi st |Cng of FCCJ} - szry é)h?oal geny nd ﬂlﬁ odl ;Rﬁy 8(1\% \/\ﬁger%?ﬁw@gﬁe
Cl -1 oal mytqgememmtddehmtotﬁom footadrkefrayd - cmaﬁedemberdéfrmgj wherRih dagd g isonal |y

et hoxy OPEOHISFDHBEATY v PHIOTe HPOPORSc e GO ey eSS rooks M. and R7
are gnd d 6al kyl, C2-6al kenyl, C2- 25 6al kynyl,
5 %Pél?l R tgﬁf'e 'Et@!x% :yﬁfdx? HHSD aifd - y y yny

and a d oup at toget er vvlth anot her di val ent R5, R6 or R7
forms a portion of a ring; and R3 and R4 are independently selected from
-H, -0OH, am no, erein R8,is independently selected from

Cl - 6al k)?} %‘%Hl I"“S C%@'ﬂg‘;ﬂ}{@ﬁ% 1, WheiCH di val ent Cl-6group that together
W th anotherzq \Oa.lent R8 fornms a portion of a ring, vvhereln R3 and R4 are
not -H 30 at 'the dame tine, and wherein said Cl.6al kyl, C2-5al kenyl,

C2- 6al kynyl , Riiis shlacaddefnom@ - Gﬁmyhlﬁbﬁalken}ﬂilcz ARyl R@R 0, salkpt, RODad;L y

SHON SR SN AR TR éﬁﬁ?ﬁ%%%?c?@ﬁkﬁ%%&ym toget her
L N OIS AGR0 EOMTER! 5 IRERERI QLA PONIAABC0hT G0 %, pgprber cd

ring n sai opt1 ona one' o e” groupd
sel ect eﬁSRmrrRé@F mfo?NSh@)@géJa mawiaﬁ@mam O(@O) 5Cmbimw1<ylecmmloalk¢ﬂﬂpxy
carboxy and - NRSR6 conpound as_cl a in claim1l, wherein is 0--;

R is s&pebgt %racsrcflﬂrﬁné%hﬂmwytﬁﬂﬁ)rk Fm seisl Gaielyhyfi2 calksmdnC T - 4a| kyl ,
R50- Cl - %,Qw] - 4al kyl ,

C3-1i ocyé oalﬁlﬁﬁ>é %:Yl (';519&1(9@ ]Me@ﬁ%‘g%c)l oaﬁalz(ééiy ﬁ%‘?@%afl%—l(:%al%l, o

C3- bhet &Wmaﬂ‘tﬁl‘ﬂ Cﬂtﬂllk»ll Cs. &ﬁﬁteﬁdftﬁ;/tb,ﬂ@yﬂkyll CS:QE@IO@C‘I)‘I@@)TQ 4RO, RSO,
RSR6NS( =0 2- Qar Co6- | gar (=0 -, C3-1Ccycl oal kY

Ch- B0y HERKGrppTy-CaBHEsr B Fyh Conatioalkoni rSFRIgEhteeey- ; wnerein

FSJ ﬁleﬁyICI é?eq%&% yl%q @I 5&%11 dé%n'g X {%@%@H}p g\.ﬁa@ﬁ{u&% by4<§{eké?| mhore groups

selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and
R5R6N-;
20 R? is selected from the group consisting of C;_salkyl and Cy.salkenyl, wherein-said C.
- galkyl or Cp.alkenyl used in defining R? is optionally substituted by one or more groups
selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and
R'R®N-;
R? and R are independently selected from —OH, amino, C,salkyl and C,_galkoxy, or
25 R and R? together with the nitrogen connected thereto form a portion of a 5- or 6-membered
ring, wherein said ring is optionally substituted by a group selected from hydroxy, carboxy,
methyl and ethyl; and
R and R® are independently selected from -H, Cy.salkyl and C; ¢alkenyl.

30 3. A compound as claimed claim 1, wherein
Z1is 0=
R} is selected from Cp.ealkyl, Cygalkenyl, R’RN-Cyalkyl, R°0-C) salkyl,
R*’C(=0)N(-R)-C salkyl, phenyl-C(=0)-C;.salkyl, Cs.¢cycloalkyl-Cisalkyl,



15 C4-6cycl oal kenyl - - 4al kyl , C3-6heterocyclyl-Cl . 4al kyl,

C3-.6het erocycl yl -C(=0) - -4al kyl, C6- loaryl, C6-10aryl-C(=0) -

C3-1 OCycl oal kyl , C4-6c¢cycl oal kenyl, C3-6heterocyclyl or C3-

6het er ocycl yl -C(:O)- used in defining RI is optionally substituted by one or
nore groups selected from carboxy, hal ogen, cyano, nitro, nethoxy, ethoxy,
nmet hyl, ethyl, hydroxy and R5R6N-; 20 R2 is selected fromthe group
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groups pﬁ@iy‘?@g%dydlbﬂﬁylc@ﬁ El@féfo%lg 1%@@6@5@6 CIALEED)-;TRRRON aidRE NEMKY,

are in ependently selected

nmet hyl , hydr oxy and
Tron! o callirivh R Noa AL @i-é@b)ﬂk%)@( NS RO5CRlrcpieayt Ggathdr wi tr

the nitr 0 t ret r rrbered ring,
wher of nPREFACEPARCE (B Lo RAAT. BnRL B tBs Rangp i aufidtea from |
hydr®xy 6hst@bwm,cl 45&(241)@3 gﬁétgroﬁkﬂﬂ C(ﬂbbdcﬁéll@mgah%ylaC%dyﬁﬂﬁH@md%m ly
selected from - 6al ken ound as cl ai med
claim 1§hqm@¢>@m oy Gs sh@erocmylr@(@r veadda dfsﬁmngBl maptl@ywlally Sbsaltekpy one

Eﬁengl- CI&E 1%%'56 %PuEPaS%? @néﬁ%iﬂb ,9%9‘05, etﬁal k¥néthy1 ethyl, hydroxy

C4. 6cychpakkemyl - Cl . 4al kyl , C3_6het erocycl yI 4a| kyI
C3. 6heter ocycl yf -C(=0)-C 4a| kyl, phenyl, C3. 6cyc| oal kyI C3. 6het erocycl yl
and C3- 6het eR583/Ci @alkmppmnallywnbaﬂt@utnd bapue @Llﬁatekgrbups selecdl (kanghrboxy,

pheRﬁ@L C%fﬁal kézzlnl? CI 4, kécé}g %15% %?xyan Reﬁ{penyl Cl. 4al kyl ,

CA. 6cycl oal kehyhd RP aﬁh&éﬂeudéﬁﬁy&e@hﬁﬁ%fdﬁ@ml(yl LRyl 4id éy{galke 1; and
C3. 6het erocyc yI |, phenyl, C3.6cy¢l oal ﬁ 6het erocycl yl

or C3. 6hetechynd%a@(1ﬁ®ﬁ)Pﬁnd@é sueh:ctwéffrqmﬂ@HRmnu@,éfmsal yﬂaalnldﬁsﬁalﬂisxy,tom ed by
one rom hal o

i t h :
ot iyt Ko R e 6 rmar oS Fbres G A o SRt & "t !
by one gpg mreﬁ%nggawﬂﬁg%}ﬁ%my SR (ROX ¥roup 38cirad %ﬁﬂhyd%b’R%Q%etHUxM o,
nmet hoxy, éthoxy, hyl , "et hyl’, hydroxy "an RERGI\I— R5 and are

|ndb‘i)end@m£}’=yn®bj’1@@d@dlﬁrom H, Cl.6al kyl and C2. 6al kenyl; and R3 and R4 are
i ndependent|ly selected from-CH, am no, Cl.6alkyl and C _6a| koxy; or R3 and
R4 together with the nitrogen connected thereto forma portion of a 5- or

6- menbeped A compound as claimed in claim 1, wherein
Zis O=;
R! is selected from cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyi,

20  cyclopropylmethyl, ethyl, propyl, adamantyl, adamantylmethyl, allyl, isopentyl,
methoxyethyl, tetrahydropyranylmethyl, tetrahydrofuranylmethyl, cyclohexyloxy,
cyclohexylamino, dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, 1-pyrrolylethyl, 1-
morpholinoethyl, 4,4-difluoro-cyclohexylmethyl, cyclohexylmethyl, 2-pyrrolidylmehtyl, N-
methyl-2-pyrrolidylmethyl, 2-piperidylmethyl, N-methyl-2-piperidylmethyl, 3-thienylmethyl,

25  (2-nitrothiophene-5-yl1)-methyl, (1-methyl-1H-imidazole-2-ylymethyl, (5-(acetoxymethyl)-2-
furyl)methyl), (2,3-dihydro-1H-isoindole-1-yl)methyl, and 5-(2-methylthiazolyl);

R? is selected from t-butyl, n-butyl, 2-methyl-2-butyl, n-pentyl, isopentyl,
trifluoromethyl, 1,1-difluoroethyl, and 2-methoxy-2-propyl; and
R® and R* are independently selected from methyl, ethyl, hydroxy, methoxy and

30 ethoxy; or R’ and R*to gether with the nitrogen connected thereto form a group selected from
isoxazolidin-2-yl, 4-hydroxy-isoxazolidin-2-yl, 4-hydroxy-4-methyl-isoxazolidin-2-y1,
N-morpholinyl.



ring wherein said ring is optionally substituted by a group selected from
hydr oxy, nethoxy, 15 ethoxy, nmethyl and ethyl. 4. A conpound as clained in
claiml, wherein Zis 0=; R is seleebéd fromcycl ohexyl net hyl,

cycl opentyl nmet hyl, cycl obutyl methyl, 20 cycl opropyl nethyl, ethyl, propyl,
adamantyl , adamantyl nethyl, allyl, isopentyl, nmethoxyethyl,

t et rahydr opyr anyl net hyl , tetrahydrofuranylnethyl, cycl ohexyl oxy,

cycl ohexyl am,no, di noethyl 4-pyridyl met hyl , 2-pyridyl nmet hyl,

1- pyrro?ylet om ugﬁﬁ%% ﬁﬁgbthyl 4, 4-di f1 uor o- cycl ohexyl met hyl ,

cycl ohexyl rrennwqu]ﬁwyw &bt}@y h rﬁ{%}h»me{h Iﬁ;sémhn-% =R R Ay H&{zlfﬁi ldazole-

2- pi peridyl nmet hyl net hyl - 2- plperldylneth |, 3-thieny nethy

(2- nltréwhﬂ@§W@nb;5 yl)-nmethyl, (1- nethyI-IH-lnldazoIe 2- yl)nethy
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2dm35 hyl - 2- bElré’rlt-vBugylpﬁ(Ey)éiohekyﬂﬁﬂﬁﬂﬂ)YNamethé JLNHﬁétHWefﬁ%lenzﬂnda]zoled—
-di f | uor oet hyl 2- mét hoxy- 2- propyl R4 are i1 ndependently

sel ect edarbommlde,t hyl, ethyl, hydr oxy, met hoxy and 30 ethoxy; or R3 and R4

toget her wt tféby?loﬁl tr og&w%_ﬂsﬁg t%\{eqrﬁ y_}‘lgerﬂrlgx%_ﬁ méi]? lsl%ect ed from

i soxazolidin

4- hydr oyymAnBE A5 d50aa04d di n-2-yl,  N-norpholinyl. -56- 5. A conpound
sel ected from 2-tert-Butyl-N, N-di ethyl -1 -

{[(2R) 1- met HJ;(Cpi:lphmydilmthzl)yz lhbﬂh’yd:t}lylmepbrémi-imfiﬂdawdbfenetﬁylehﬁf-box am de,
ut c I ohe | met hyl )-N, N-di ethyl -1 H b enzi m dazo
§(5 cagﬁ'girﬁmaé‘él LR mide,

2 tert-Butyl )g,lﬁg : o-
car boxam de, lfcé,&%ﬁé he b’g? Qyil gi“%tﬁﬁbmgu met hyt pr opylrv(I @mn?jﬁggiﬁhl\f?ret hyl -
| H benarbmaﬂmde;l e-5-car boxam de,

éeﬁ,zq.'fr: 32%?"@ @gil%ggilg[gﬁ%aé 1”FEH'Xetl?}rflg1Q)py} g\l- orp olX 3/ 4- ylcarboh yll U?_ 10

1- (Cycl phexmlaardiy! ) - 2- (1, 1-di met hyl propyl ) - N-mor phol i n- 4-yl -
H- benzi m cazol e-5- carboxami de,

1- (Tycl ohexyl #€ytighg=eyméthyl)- SGI[(Mtdlyieﬁ@pgﬂpheﬁm—@@)cpfhn»hyﬂ—%{ly] -car bonyl ) - 1H
dimethylpropyl)-1H-benzimidazole,
1-(Cyclohexylmethyl}-5-{[(2R,65)-2,6-dimethylmorpholin-4-yljcarbonyl} -2-(1,1-
dimethylpropyl)-1H-benzimidazole,

1-(Cyclohexylmethyl)-2-(1,1-dimethylpropyl)-5-(isoxazolidin-2-ylcarbonyl)-11-

20  benzimidazole,

(4R)-2-{[1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl)-1H-benzimidazol-5-
yl]carbonyl}-4-methylisoxazolidin-4-ol,

(48)-2-{[1-(cyclohexylmethyl)-2-(1,1-dimethylpropyl}-1 H-benzimidazol-5-
yl]carbonyl}-4-methylisoxazolidin-4-ol,

25 2-tert-Butyl-1-(cyclohexylmethyl)-N-methoxy-1H-benzimidazole-5-carboxamide,
2-tert-Butyl-1-(cyclohexylmethyl)-N-ethoxy-1H-benzimidazole-5-carboxamide,
2-tert-Butyl-1-(cyclohexylmethyl)-N-ethyl-N-methyl- 1 H-benzimidazole-5-

carboxamide,
(4R)-2-{[2-Tert-butyl-1-(cyclohexylmethyl)- 1I-benzimidazol-3-

30  vl]carbonyl}isoxazolidin-4-ol,
(45)-2-{[2-Tert-butyl-1-(cyclohexylmethyl)-1H-benzimidazol-5-

yljcarbonyl}isoxazolidin-4-ol,

2-tert-Butyl-1-(cyclohexylmethyl)-5-(isoxazolidin-2-ylcarbonyl)-1H-benzimidazole,



benzi m dazol e, 15

1- (.Cycl ohexyl net hyl ) -5-[ (2, 6-di net hyl nor phol i n-4-yl)carbonyl]-2-(1, 1-

di met hyl propyl )-1 H benzi m dazol e, 1-¢&§yel ohexyl net hyl) - 5-

{[ (2R 6S) -2, 6-di net hyl m)rphol i n-4-yl]carbonyl} -2-(1,1- dinethylpropyl)-1
H benzi mi dazol e,

1- (Cycl ohexyl met hyl ) - 2- (1, 1- di met hyl propyl ) - 5- (i soxazol i di n- 2-yl carbonyl ) - 1H
- 20 benzi m 4 {

1- (cycl ohexyl %@%3 3@%‘1@%@%&’%&%@ I Hibengimidazal dagdarbonylirtc ar bony! )
- 4- et hﬂdtl@)ﬂisaiéﬂohdinm 4tol, (45)-2- {[I

- (cycl ohexyl rretgi/ ﬁi 2- 1 1- di net hyl pro(f/ - 1H benzi m dazol -5- yl]carbonyl}
- 4 net hyl i s ox&Ddd-it rﬁCy@lthxylggthyl) 2-(1,1-dimethylpropyl)- 1 H-benzimidazol-5-

-tert- hyl ) - N- net hoxy- | H benzi m dazol e- 5- car boxam de,
2 tert- gﬁ%élrkmf‘yl 16%’?@?@%8%%& hyl ) - N-et hoxy-1 H benzi m dazol e- 5- car boxam de,
2-tept- Butyl 2-tert=FRyIC1 -PRRIHRBI Y- N- @B AL NN IR I bedzi ﬁi&ﬁ%&%lsm dazol e-5 -
car boxam de, (4R)- Zyp{ [ 2- Tgif{rtﬁ but)il/)lr 1- ({:%/SJ(—: ohlg)q(yl met h;/ 1) -

H benzi ﬁ@rbg&@mdsr 30 yl ] carbonyl }i soxazol i di n-4-o0l, (4S)- 2 { [2-Tert-butyl -
I (cyclohex§l

2-tert-Butyl - re” Nﬁg%benﬁﬁ'w?‘yé?(( g&?%%%%ﬁ?#%‘% E‘If gﬁ@ﬁm din-4-ol,

1H benzbmﬁ@mh@le-séa}bo;(me - f [2-tert-Butyl-I-(cyclohexyl methyl)-1
H benzi m dazol - 3\452 carbonyl} -4- methylisoxazolidin-4-ol, (4S)-2- {

[ 1- (Cycl ohexyttaetbiyly3- ﬁs@&azmh@mf?eylhynbpmdw+(;eimhyd1be?;ﬁ1pmaaa¢bylmahylyﬂH

cariQny SO azol idin-4-o0l, 5
t %HZSWI ycl ohexyl met hyl ) - N- et hoxy- N- et hyl - | H benzi m dazol e- 5-

car boxam de, 2. ten‘-Butyl—l [(N-4 dlﬂuoroc clohexyl)meth 1]-N-methoxy-N-methyl-1H-
2-tert-Butyl-N-neth oxg met hyl - - (tetrahydro-2H pyran-4-yI'nethyl)-1 H

benzi m BenzomelaBoledr-trokenaimnide, azdpbmnaB@ut;pla 13 a¢deptablezalts thtrenf2- y| ¢

arbonyl)-1-(tetrahydro-2Hp yran-4-ylnmethyl)-1 H 10 benzi m dazol e,

2-tert-Butyl- 1 -[(4,4-difluorocycl ohexyl)nethyl]-Nnethoxy-Nnethyl- 1 H
6. A compound according to any one of claims 1-5 for use as a medicament.

15
7. The use of a compound according to any one of claims 1-5 in the manufacture of a

medicament for the therapy of pain.

8. The use of a compound according to any one of claims 1-5 in the manufacture of a

20  medicament for the treatment of anxiety disorders.

9. The use of a compound according to any one of claims 1-5 in the manufacture of a
medicament for the treatment of cancer, multiple sclerosis, Parkinson’s disease, Huntington’s
chorea, Alzheimer’s discase, gastrointestinal disorders and cardiavascular disorders.

25
10. A pharmaceutical composition comprising a compound according to any one of claims

1-5 and a pharmaceutically acceptable carrier.

11. A method for preparing a compound of formula II,
0

R

N
RB/O N
30



benzi m dazol e- 5- car boxam de, and pharmaceutically acceptable salts thereof.
6. A conpound according to any one of clains 1-5 for use as a nedi canent.
15 7. The use of a conpound according_t@_any one of clains 1-5 in the

manuf acture of a nedicanent for the therapy of pain. 8. The use of a
conpound according to any one of clains 1-5 in the manufacture of a 20
medi canent for the treatnent of anxiety disorders. 9. The use of a conpound
according to any one of clainms 1-5 in the manufacture of a nedicanent for
the treatnent of cancer, nultiple scledbsis, Parkinson's disease,
Huntington's chorea, Al zheiner's disease, gastrointestinal disorders and
cardi avascul ar disorders. 25 10. A pharnmaceutical conposition conprising a

conpoundo@pfsing titGstdro Brayctidige @mpouad 88 fordufa @d a pharmaceutical l'y

acceptable carrier. 11. A nethod for preparing a conpound of formula Il, O
3N Rl NRSONR 30 R-58- 11Q conprising the step of reacting a
conpound of formula I1l, O X I] ]F\QS [l with a conpound of R3NHORS
to formthe conmpound of formulaAl, rek}j_éiis selected fromd, Br, |
and OH R is selected from Cl. 1oal oal kenyl , C2-1oal kynyl,
R5R6N- C1- 6al kyl , R50 Cl1-6 \

R
5 114
with a compound of R’NHOR? to form the compound of formula II,
wherein
X is selected from CI, Br, [ and OH,
R! is selected from Cy_jpalkyl, C,-jealkenyl, Cy.joalkynyl, R’R®N-C;_galkyl, R°0-C\

10 alkyl, R°C(=0)N(-R-C.salkyl, R°R°NS(=0),-C.salkyl, R°CS(=0),N(-R)-C.salkyl,
R°R®°NC(=O)N(-R")-Cgalkyl, RPR*NS(=0),N(R")-C1.qalkyl, Ce.10aryl-Cy.galkyl, Cq.10aryl-
C(=0)-Cy.¢alkyl, Cs.15cycloalkyl-C salkyl, Csgcycloalkenyl-Cygalkyl, Cs.gheterocyclyl-C.
salkyl, C3_gheterocyclyl-C(=0)-C, galkyl, C;ohydrocarbylamino, R°R°N-, R*O-, R*C(=0)N(-
R®)-, R°RNS(=0);-, R*CS(=0),N(-R®)-, RPR*NC(=0)N(-R")-, R°R®NS(=0),N(R")-, Cs.

15 qjearyl, Ceiparyl-C(=0)-, Cs.jpcycloalkyl, Cqscycloalkenyl, Cygheterocyelyl and Cs.
sheterocyclyl-C(=0)-; wherein said Cj_jpalkyl, Cy.jpalkenyl, Cs.ipalkynyl, Cq.0aryl-Cysalkyl,
Ce-10aryl-C(=0)-Cgalkyl, Cygcycloalkyl-Ci.galkyl, Cagcycloalkenyl-Cysalkyl,
Cs_gheterocyclyl-Cisalkyl, Cs.gheterocyclyl-C(=0)-C; ¢alkyl, Ci.ighydrocarbylamino,
Ce.10aryl, Ce.10aryl-C(=0)-, Cs.1gcycloalkyl, Cyseycloalkenyl, Cs gheterocyclyl or

20  Cjgheterocyclyl-C(=0)- used in defining R' is optionally substituted by one or more groups
selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy and —
NR°RS,

R? is selected from the group consisting of Cy_jpalkyl, C;.10alkenyl, C;.jalkynyl, Cs.
seycloalkyl, Cs.gcycloalkyl-Cigalkyl, Cygcycloalkenyl-Cy galkyl, Cs.cheterocycloalkyl-C;.

25  galkyl, Cygcycloalkenyl, R°R°N-, Cj_sheteroaryl, Cs.jparyl and Cagheterocycloalkyl, wherein
said Cy.jpalkyl, Cyoalkenyl, C; jpalkynyl, Csgeycloalkyl, Csgcycloalkyl-Cigalkyl,
Cygeycloalkenyl-C_salkyl, C; gheterocycloalkyl-C, galkyl, Csgcycloalkenyl, Cy.sheteroaryl,
Csiparyl or Cigheterocycloalkyl used in defining R? is optionally substituted by one or more
groups selected from carboxy, halogen, cyano, nitro, methoxy, ethoxy, methyl, ethyl, hydroxy

30  and -NR’ R6;



RSCS(=0) 2N(- R6) - Cl - 6al kyl , R5R6NC(=0) N(- R7) - C1- 6al kyl ,

R5R6NS(=0) 2N( R7) - C1- 6al kyl , C6-1oaryl -&¥-6al kyl, C6-loaryl- C(=0) -Cl-6alkyl,
C3-1 ocycl oal kyl -d -6al kyl , C4-gcycl oal kenyl - Ct - 6al kyl, C3_5het erocycl yl - Cl-
6al kyl , C3-6heterocyclyl-C(=0 -0 -6al kyl, d -1ohydrocarbyl am no, R5R6N-,
RS5O, R5C(=O N(- R6)-, RBR6NS(=0) 2-, RSCS(=0 2N(-R6)-, R5R6NC(=O)N(-R) -,

)
Ca- goycl onl kERgTEM o Bt ol besherighRRedeecan i iR Copi G
said C gaﬂl@ﬁice'g)éhd a@valeldyeup thad 1é@atds Withl anofiRr iRalent RERGAR R bims a

C6- | oaryl O -C-6al kyl, C3-1ocycloal kyl -C -6al kyl ,
C4- gcycherdlor@hgiring) - 6al kyl ,  C3- 6het erocycl yl - d - 6al kyl ,

C3-6heterocyghbyl - C(=0Q) - C1-6al kvl ~ Cl; 1ohydr ogar byl am no - 10ar

G- oary! - o Bofseieel G O Saly - et R o™ Esn bt SE™t or 20
C3. ohet gyoevfivith aCivRnt RIS ApeiebhRif aginRlarids optional |y substituted by one
or nore_groups sel ected from carboxy, hal ogen, cyano, nitro, nethoxy,

et hoxy, R delecteddidmy H, GyeilioptyCamntkenyNSSREkyrd and aghvaentdd serovmthdie group
consi st ng,of -t pal.kyl,s C2-| oal kenyl., C2-1oal kynyl, C3- gcycl oal kyl,

C3- gcyctocggﬁhﬁf/mq&f-‘%ﬁ?iflﬁ %@%9@518&0{85’3?& d - 6al kyl

C3- 6het erocycl oal kyl - C1- 25 6al kyl, C4-gcycl oal kenyl, R5R6N-,

C3.5heteroaryl, C6-1oaryl and C3-6heterocycl oal kyl, wherein said

Cl-toal kyl, C2-1oal kenyl, C2-1oal kynyl, C3, 8cycl oal kyl, '

C3-gcycl oal kyl -d - 6al kyl, C4-gcycl oal kenyl - - 6al kyl ,

C3- 6het erocycl oal kyl - Cl6at kyl , C4-gcycl oal kenyl, C3-5heteroaryl, C6-1oaryl
or C3-6heterocycloal kyl used in defining R2 is optionally substituted by one
or nore groups selected from carboxy, hal ogen, cyano, nitro, nethoxy,

et hoxy, nethyl, ethyl, hydroxy 30 and NR5R6; 59 wherein R5, R6 and R7 are
i ndependently selected from-H, Cl.6alkyl, Cz-6al kenyl, Cz_ 6al kynyl, and a
di valent C -6group that together with another divalent R5, R6 or R7 forns a
portion of a ring; R3 is selected fromCl_6al kyl, Cz-eal kenyl, C2_6al kynyl,
and a divalent C _6group that 5 together with a divalent R8 fornms a portion
of aring; and R8 is selected from-H, Cl-6alkyl, C2_6al kenyl, C2_6al kynyl,
and a divalent Cl_6group that together with a divalent R3 forns a portion
of a ring.



