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WD 2006/ 033631 PCT/ SE2005/ 001403 Benzi m dazol e
derivatives, conpositions containing them preparation

wohareaasesand uses thereof | 5 BACKGROUND OF TEET/SE2005/001403

INVENTION 1. Field of the invention The invention is
Beglzmeidia zp T edapiud t Eves pp aongss ithansaceontzihing

o prua whking
or SORH, o SRRl AR B TR e T 1

present invention is related to conpounds that may be

10 effective in treating pain, cancer, multiple

scl erosis, Parkinson's disease, Huntington's chorea,

Al zhei ner' s di sease, anxiety disorders,

gastrointestinal disorders and/or cardi ovascul ar
BAUKGRBUND OF THEAMIENTION Rel evant Technol ogy 15

Paj nagenent has been studied for many years. It is
—%M&——in- thepvent nabi noi d receptor (e.g., CBl receptor,
CB2 THe GRRhA6A islEIgRAYS mepagJeH@e BfinAARL HhimmaBRigOni st s
[Ter O

and inverse agoni sts produce re painin a
compositidng cohtagmngrtlesaexmasmds) ynannfashaicgipngeesses he@B and uses

an r . receptors.. Cenerall 1l rece ar
e B ST PHAPBI Y PHOE RSP SPIRERY BBttt
effWRREeR frebtBd: FoRE RBAGRE, Smdlkiflel sefead sl PAQiRbh WRfidehde, HintifRon’s
peri phery and are primarily restricted to the cells
cherael Alrkeliner's dispasgcanxiqty disprdges, Batrgiuessipal disarden gpdlocBl
I.Sts, such as A9-tetrahydrocannabi nol (L
ca@&%ﬁ&@a&ﬁ%@?@'}%dam de, are useful in anti-nociception
nodels in animals, they tend to exert undesired CNS
si de-ef f ect e.g., psychoactive side effects, the
2 lan-af Kelevant Teehpelogy dependence and tol erance,
et C pailiEARcHRERHaE Sgensétﬁﬁe@fcfr?&tn? 3@5@. IO WA R e
nmedi at ed b)g the CBl1 receptors located in CNS. There
cararabinpbidwesenddr (€8, dShaecephaneBe recepter)digendd imgludingtagGmsts,
agoni sts.acti ng at.ﬁgeri her?lfs'tes. or. wwth limted del
aniaREIHS ARGV ESe Ag0MITR REGECH R PLPaflivah ety nigignodels
by WtbRciMERith TB, QUedr OV Vr@dégtolrsﬂ GénetalR OB, kéveptbaeir8icvatd
there is a need for new CBl receptor |igands such as

prefgavnaiely in thgtcentsd ngrrpup systeserwiiereas GRerfagapheys pes lacased

e P A AR SR SRRE Rl v
froRESERhRTIhERNy BFm THE EVBODI MENTS WO 2006/ 033631
PCT/ SE2005/ 001403 The present invention proyi 1
r ecéfﬁalfﬁ & FAFRIET HHOPER P e t}e%%luach"ﬂ\mﬁ%ggif ﬁfgﬁ%ﬁggﬁnd
an SR @, oL 18Tl EARI-B6LiSHpRBL TR in FhiBRAS By tend to exert
undesired CNS side-effects, e.g., psychoactive side effects, the abuse potential, drug

YN ey E]

dependence and tolerance, etc. These undesired side effects are known to be
mediated by the CB; receptors located in CNS. There are lines of evidence, however,
suggesting that CB; agonists acting at peripheral sites or with limited CNS exposure
can manage pain in humans or animals with much improved overall in vivo profile.
Therefore, there is a need for new CB; receptor ligands such as agonists that
may be useful in managing pain or treating other related symptoms or diseases with

reduced or minimal undesirable CNS side-effects.

DESCRIPTION OF THE EMBODIMENTS




The term"Cm,," or "Cm" group"” used alone or as a
prefix, refers to any group having in to n carbon
wateww33ddd1 The term "al kyl " used al one or as a BATAEX006001403
prefix, refers to a saturated nonoval ent straight or
branched chain hydrocarbon radi cal conprising lto
abou car bon at ons, ustrati l.es
{r ég% S

al ky '8¢ Piess ention pr&w@eﬁ 1/$55P 108 clww% useful in

né&t&%&ﬁmaﬁﬂ%}oﬁ%r?aﬁtgﬁ mﬁfoﬁ)élor dRegRy! . isopropyl,
2-methyl -1-pro 2- propyl, butyl,
i sobiﬂhytennt“Cbuf yt "Clﬂ.,ngﬁhp" teedmicheye bﬁ)aptqﬁx, tefers éalany group
al.one ,or aﬁp uffix or prefix, refers to a saturated

eI PP BFETORAL R nt ai ni ng hydr ocar bon r adi cal

5 C On'pTh§teﬁﬁ “alicyl"aasd aRnb Br ha }FAKbr R AXCREROM AlRiBted
Exanpl es of cycl oal %I s include, but are not limted

mppovait Fesgiehigalbikgriche pmbydrg@pgbpm@d@qummr@mg 1 to about 12
ca‘%ﬁ%l eﬂg 'éyl lusgya?kfg P}%}ﬁ%{les o%e}ﬁg/l n%i(l}/dltee?u%nge r(féﬁlqupe%qt y(l: Lqalkyl

ura

SIOUPS, @a&}kasl metayl, btﬁyl,l PEIPYS tiddpudsd, z:meﬂgwl&qﬁsﬁylwk&dlym-
one g]équwo sui t bI e substituents. Preferably, the

PEOpEl WObiuB’lé Unocyclic ring or bi cycl ic ring. The
10 ter ”Th@{ek‘rﬁXXyclb%ﬁFﬂ é\#s@@ Elo% of'ds f y I?I)éﬁ {‘3 dsaturated
s’ o ,

refers to radica gener a
mgphevadéoh rigicentaiming kydrocadth@nplmelcompkizing at ﬂnalsmjels to about 12

h h
oo Ba Ry, ESHATL b6 ROl e RiP B A o RbEE o Gagpyeteator
g100h 9 hdhas d%l@F}dﬂ@l 3pelob@g, @§elopenEili dyfé[ohefdrl aﬁ@@r&oﬂeﬁw
tenperature n one aspect an enb
andipgneted Ay gicown désyclic teopRys i cysloalind epube unsubatltuted or
15 ug)l aut F,%Go r?g?og ltxlvée/ rsfgn %?egg#%?ééﬁelﬁglﬁrefter ghse’ %yﬁloalé%ql 18 8

mBodcht Nn§23rb1cyclrc @g\l R5 R4 25 G V\,her ein Gis
selected from and -CE2-; Rl is selecte
fr om-eatera RI}‘PXEén‘&Fe@EIO(‘S‘E)?é P& P of preflxvmfgemsm%é@f the

gé; %Fd—#l f52005.8 Q4R reifR i 3n SRy CELn 159k y ARG A& R¥thoxy,

ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, and isobutoxy.
20 Halogen includes fluorine, chlorine, bromine and iodine.
"RT" or "rt" means room temperature.
In one aspect, an embodiment of the invention provides a compound of
Formula I, a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or
mixtures thereof:

R2
|

R1_C\)\S/N N R3
i H
i \[::I:N ] R*

wherein
G is selected from —O-, -CHF- and —CF»-;
R' is selected from Cy.¢alkyl and Cs.¢cycloalkyl;

[
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R3, R4 and R5 are independently selected fromfluoro

and nethyl. In another enbodi nent, the conpounds nay
woeodshass1of formula |, wherein G is sel ect edPET/SE2008001403

and -CF2-; 5 R is selected from Cl_6al kyl and

C3.6¢cycloalkyl; R2 is selected from-H and net hyl ;

and re.in ntly selected from
fl uorﬁglsasr?%(:%aﬁ P A apg %@ﬁ aé’%godl ment of the
i nveR? lwmmwwaﬁae@n@aﬁw[&teqfﬁ&ﬁ FRbtParkd-methfper €i n

10 GIS sel ected from-0- and -CF2-; Rl is selected
f r onfianother Rypbodiment thejeaprnicyafispiy be Hwse of formeth If whenein

-H aaq, %«Réﬁfr ntb R3d ?1; and R5 are independently

sel ected Tromf uoro and féthyl.. 15 A further

enboR{ mssatectaﬂ fidneCi. gmﬂquhn@& Etry@ldali@fﬁ a conpound of
for erein Gis -0-; is selected from

et h)r/rk lsﬁF{?Eﬁ? —Rypad }%syz} R2 sel ected from -H
and gEttyha Rk 2 tly
sel ect’ed from ?e uo?p?%gelgﬂlﬁgggeﬁ%@ﬁu@da%gi&q@d R5
bei ngnother euimeliment of Vemninfentiongrrowdddsaoiomyound bf fdewla I,

W nyention provides a conpound of fornula I, 25
Whelein Gis -CF2-; RL is selected from et hyl , propyl

and @ygé@m&pﬂém_d?%ngeb@g ed from-H and net hyI and
R3, R4 and RS are i ndependently selected fromfluoro

and Reisiglectgd fienrgafiy! agdCamycRBlkyki ng t he sane. An
evenpd i f_the invention provides a
conpn%undélf@ff‘%?brmﬂ%mﬁ&h e 500 5008) 053651
PCT/BERI@AA BO 20iddepenientlyGefected from fluoro and methyl. .

A further embodiment of the invention provides a compound of formula I,

wherein
Gis—-0-;
R! is selected from ethyl, propyl and cyclopropyl;
R? selected from —H and methyl; and
R?, R* and R® are independently selected from fluoro and methyl with R3, R*

and R’ being the same.

An even further embodiment of the invention provides a compound of formula
L
wherein

G is —CF,-;

R!is selected from ethyl, propyl and cyclopropyl;

R? selected from —H and methyl; and

R? R* and R are independently selected from fluoro and methyl with R?, R*
and R’ being the same.

An even further embodiment of the invention provides a compound of formula
L

wherein
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Rl is selected fromethyl, propyl, t-butyl and

cyclopropyl; R2 selected from-H and nethyl; and R3,
we20wrd3d® are i ndependently sel ected from f | uBCT/SEZIBS/001403

methyl with R3, R4 5 and R5 being the sane. In

anot her enbodi ment, Rl of formula | is selected from

et hyh, yl, t-butyl and cyclopropyl. In another

enbo |rren G of formula | is -CHF- or -CF2-. In

el Rffs Sl mntiy Fgr i ang B oclbatanla | e,
sel ecte

bei n fﬁ%" tedirpm Hhangdsethgk a8dbodi nent, t he corrpound of

t? feltzf‘gﬁ% gg&;e%ﬁ%t@c Fe@ﬁdlrifdﬂi Mub ariGhén UM =2 IR
aﬁdrlbebmmgrthdamh 5-yl]1-N nethyl cycl opr opanesul fonam de

H bé?zﬂfﬁ#@gg@?éo@nw %N @Q%@{ Inl;ﬂs gt)éé%rgm%ﬂvlyl prOpyl t-butyl

deﬂzhf R de; N-[2-tent-Butyl -
o -(t eto?ahydro 2H pyran- 4-yl nmet hyI ) - 1H benzi m dazol - 5-yl
]- I\I-Inrpéllotivr pubedigent, G @ﬁﬂofmmia ri’us}eCHRl- or —CFy-.

a1 rcggBie Bpgie, o 0k R Emale et oy

aﬂtl—rﬁﬁhi‘rlly\izrt}h\RP R"(atnatnsaﬁmrtﬁe ghth@yran-4-yl nethyl)-2-(trif
| uoronmet hyl)-1H_ b enziini dazol -5-yl ] propane- |
In aglg‘fhpbﬁgmxgg}enwl}momg upg of the invention may be selected from N-[2-

fI hyl
e T, RO s DAl A N bedainl broronag ™)
mNhyIZyd;lepntoanﬂsy]fenalrmde ) b | -
- - -4- enzi m dazo
][5%{?’; Skl ZMH i, 'ﬁ’iﬁﬂ%i’d’l&éﬂ-mmﬂﬁ@h ﬁﬂ:Nn -
mbthylga&@;aﬁ@hys@[@na?rﬁf '\e/r an-4-yl nethyl)-1Hb

enzi m dazol - 5- nmet hyl et hanesul f onam de;

Niﬂftqr-B@nﬂ-lEmt;ahydm Z@mmMyW@hﬁmmbmHmagdm;ﬁyM 1

-N, 2-
mgfhﬁl@%ahmlr%éfgﬂ% Sul fonam de; 30
N-P{lQ{t&'t-tBuﬁil IBE(t4MLdlﬂu{)I(oéyc‘}oKBxﬁll)Hﬁﬂ@ﬂyp}l{-%gﬁiiﬁﬁaa%@ﬁf%l}]-]\/l H

i m dazol yl }- N et hyi pr opane- -sul fonam-d
mﬁlely!iztafl%ﬂtwtfevw ide;

IS R MO >
benzimidazol-5-yl]propane-1-sulfonamide;

N-methyl-N-[1-(tetrahydro-2 H-pyran-4-ylmethyl)-2-(trifluoromethyl)-1 H-
benzimidazol-5-yl]cyclopropanesulfonamide;

N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)- 1}}-benzimidazol-5 ~-yl]-N-
methylpentane-1-sulfonamide;

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

N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethy1)-1H-benzimidazol-5-y1]-N,2-
dimethylpropane-2-sulfonamide;
N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5 -yl}-N-
methylpropane-1-sulfonamide;

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

methylethanesulfonamide;
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{2-tent-Butyl-I-[(4, 4-difluorocycl ohexyl)nethyl]-1H be
wazbesiodaesol - 5- yl } propane- 1-sul fonam de; N PCT/SE2005/001403

{2-tert-Butyl-1-[(4, 4-difluorocycl ohexyl)nethyl]-1H be

nzi m dazol -5- yl} nethanesul fonam de; 5

{ P! i -l hexyl. []-1H
N e Bt ety A R SR nidaZe]- 241 prapane-
1-polfonantiddut y1 - 1-[ (4, 4- di f1 uor ocycl ohexyl ) met hyl ] - 1H- be

i | -5- yl. cl opy opanesul f onam de; N-
Ny élit%nrég‘?au-z@ul'&42‘?591‘%‘10%0&%%%8( Pt?&lijyé]-bﬁé)@zi)m&qmysa _1H be
ylhaebadaFbnanik} - N 10 met hyl cycl opr opanesul f onani de;
N {2-tert-Butyl- | "
Nz{[z(l‘ér,valﬂylf1-Kéﬂg@iﬁlubmh]eodylh@nybmmy]l}]]Jh‘l-tiaﬁﬁﬁiidﬂ'zaﬁsﬂ| -5-yl

o= Qp ane-2-sul fonam de; N[
s qtﬁnf@?%%W%eofocycl ohexyl ) net hyl ]-2-(1, 1-di fl uoroet hy
NA{p-tarBoey1zl-[(4 dadifllio Opa! - onani de; 15
53 -1 (4, 4- rtgnf I upr%c;%%%%eégyﬁe%]hg??g@%ﬁ%sﬁf | uor oe
vl opropangseHenamigdaz ol - 5- yl | et hanesul f onani de; N |

Vbl araeGNS ELR 125 il SLHST %t Y
met Yielfdityprppa:rmallﬂﬁ}nanﬁiddr;] f Ionarri de; - I
2-(1.1-di fl uoroet -1-(tetra ro-2H pyran-4-yl ne
N Bl RS eradhory Doty - benzimidasol 5oy1) 3.
md’thylpﬁo?ulh@.tla_ﬁﬂ&%%iﬁ@,n am de;
N-[2-(1,1-difluoroethyl)-1-(tetrahydro-2H pyran-4-yl ne
N‘Ehﬂﬁiﬁﬁﬂnﬂu@mzclnhmmwsylwa(l,l-diﬂmbwypn@aé&imidazow-

YI]Rf?éérgﬁ%‘g?%aﬂweéet hyl ) - 1- (tetrahydro-2H pyran-4-yl me
N—Elhﬁ(ﬁ,ﬂ-ﬂiﬁﬂlbﬁidi’blﬁh@@’%et@l}@-](I,_1-diﬂuozrgetkly_zl)-{lg-?%nrz{‘@gﬁ%%hs__

I N:- met hlyl cycl opr opanesul f'onam de;
yllpthanesulfonamideicy cl ohexyl ) met hyl | - 1H benzi mi dazol - 5- yI }

N- L ’@ %HIU. i . i iy tyl-_ 1. - ..
AR SO RIoREPenoy T teidagimn-deptmesmiogrgrs -
2-mgibylpmpepadasifod-omde de; N-
~ter.t-Butyl -1-[(4-fl uorocycl ohexyl)nethyl]-1H benzim

N SRS D31t R hon he a6 bartimdales-y -
N-paaveBeasdileadhieaccept abl e salts thereof. A further

enbodi nent of the’ invention provides a conpound
N-l'gé[lécdlﬂuoqop@mﬂ)-l-(tetrahydro-2H-pyran-4-y1methy1)— 1 H-benzimidazol-5-yl1]-
N-methylpropane-1-sulfonamide;
N-[2-(1,1-diﬂuoroethyl)-1-(tetrahydro—2H-pyran-4-ylmethyl)-lH—benzimidazol-S-yl]-
N-methylcyclopropanesulfonamide;
N-{2-tert-Butyl-1- [(4-fluorocyclohexyl)methyl]-1H-benzimidazol-5-
yl}ethanesulfonamide;
N- {Z-tert-Butyl-1-[(4—ﬂuorocyclohexyl)methyl]-lH-benzimidazol-S-
yl}cyclopropanesulfonamide;
N-{2-tert-Butyl-1-[(4-fluoro cyclohexyl)methyl]-1H-b enzimidazol-5-yl1}-2-
methylpropane-2-sulfonamide;
and pharmaceutically acceptable salts thereof.

A further embodiment of the invention provides a compound selected from
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N O N F and pharnmaceutically acceptable salts

thereof. It will be understood that when conpounds of
woOheospBssent i nventi on contain one or nore chPCaISE2005/001403

centers, the conpounds of the invention may exist in,

and be 5 isolated as, enantioneric or diastereoneric

for , Or as a racemc n1x ure. The present invention

\1 uqhes any possible € an |q1mers d| ast er eoners,
Ni xtupe ummondof

For cal t|ve e conpound
of the | be pr epar e nExa l e, by

chi ral chromatraphu: separati on of a racemate, by
synthesis fromoptically active startifng materials or

by 10 asynpetT{ c synthesis based gn The procedures
descri bed pafter. It will alsp

appreci ated that
certain cofrpednds of the present éntion may exi st
as geonefrical isonmers, for example E and Z isonmers of
al kepes. The present invention includes any

[geor]et i cal isomer of a conpound of Fornmula I. It wll

Nbewndexst ood that the present invention
enc ass aut s of the 15 conpounds of the
Formul a | MA | so be understood that certain

conpounds of theg present invention may exist in
sol vated, for exanple hydrated, as well as unsolvated
forms. It further be understood that the present

A

i nvention @ passes all such solvated fornms of the
conpounds @ e Formula I. 20 Wthin the scope of the

i nventi onFare al so salahﬁg%{r%}ggﬁ%ﬁlggf??&ggﬁbfgfsgﬁg ereof.

Fornmula I. Generally,
sal tlt will be ondeosioatbthet whd:recqmnm:smds of th ph@rﬁ@ﬁ)ﬁnﬂ% 6&dtain

PCT/ SE2005/,00 403 i nven be obtai ned usin
onlg OF HIPTF IEH GEUERe: B8 CRIPP IR A IV On ity SHfsh i, and be
isE¥t8RS, @ntionRRfetdr Athsrsothdr]cCofhd, oY a@@ﬁic@mﬁﬁgﬁ&%&@ Thkor

exanple an aHggl amine wth a suitable aci or

(3]

preseahisyentiondnclpdes aox ppesikle evantiomes, flimstgrenmers, racemates or

B B8 8 B AR T3 oplical FPoesge B tane

coa@oamﬂ ot iilveptidramay B8 prepardd] foriekathple) byddhifl Kidohidgraphic
earth tal (such as a calcium salt by treating a

S8 e Yyrwadeeis fioveenticaly Aetiverstpring matesiplsor by
asﬁﬁff@trfc Hhtes bas%ﬂ%ﬁ %&?pﬁce(ﬁ?ﬁ?{%gﬁﬂeﬁ atﬁéﬂeﬁ‘te? r a phenol

th oné equi val ent an a or al kal i ne
e ar tthwilhelsabe ippulematedithaocertilik corhpten(ls of the psestiianvention may

ex1s¥ Qsoé(éo(ljneetr?cral 150}11%195)( %o(%%g(émgfe ]far?&l 2 tis%?r!ers ofa ﬂenes The present

invention includes any geometrical isomer of a compound of Formula I Tt will

further be understood that the present invention encompasses tautomers of the
compounds of the Formula I.

It will also be understood that certain compounds of the present invention may
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be
understood that the present invention encompasses all such solvated forms of the
compounds of the Formula I.

Within the scope of the invention are also salts of the compounds of the

Formula I. Generally, pharmaceutically acceptable salts of compounds of the present

-7
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organi ¢ am ne (such as choline or neglumne) in an
aqueous nedium followed by 10 conventiona
weouanisfo3sat i on t echni ques. I n one enbodi nent, t RET/SE2005/001403
conmpound of Formula | above may be converted to a
pharmaceutical Iy acceptable salt or solvate thereof,
i | al t ch as
e uETe! B RS AR bR 3B mel g ant, fo
exampde by macmag eatfﬁclehay basid €omysdunt 2o example an alky] amine with a

e honat e_or toluenesulphonate 15 W
Slﬂtgwfa&?; gorltoel’%li“p hE G ghﬁ@u‘ﬁ @sideto affesd p nhmlpg]nalﬂnameptable
arBé, | Mintay A% be‘Hb@&Hﬁ & Wl %lcﬁrre%;&ng% aikaﬂ t?]]aélflch as sodium,

nodul at 0rs or '1igands suc
Podgfsiving tos lithimmposan ailgzdme%rtb meaait(a@ﬁ b §Tc§lcﬁfm)%ﬂk by treating a
articularly, the conmpounds of ty

oo R0 BE e iR B Gkes oo Sty eadisragormst st the
ca%kyhe e€ifloph ?)herﬁﬂ i Ghelbffvdlent OF 4 Eéﬁ%gtﬁﬁ&p q%ad%lel

for relief of various pain conditions su
}M@l%prnalk@f@d@ Gpeh i the pthionideac utethqxidel, oreanighly basic

BSAD e QST LIS, Pt Sl

conn¢rgiopalgieificaison exlitAgiedsi ve. Additional Iy, conpounds of
the resent inventjon are useful in other disease

st at'BIF digent ylag ermerauad of Foxomila | @b@pﬂmysba snverted to a
h@ﬁ@ﬁﬁ t co
P he | %?n |ag%%kr?ay@%agt%ﬁ $ gﬁd tﬁ% Pa"éls%fg}f “%f#?‘@t‘t&’%lt
SugltaSeac lirgchlgrideg hymohfomlde spha.qﬁatel'wétdt@ FhBrate, GRME2

di sorders,

h
talglgét ‘r?lo it E‘S{lﬁaﬂ%ﬁ“ﬁ%ﬁ?’%ﬁ? QEP? §°éﬁ‘%?sﬁlé’h€!’ilaé@ ascul ar
di soWesve ndvorad ads qf cohﬂﬁ)uh V&”ﬁhé eftich B E &gt“g s

| mmunonodul at ors, especi al’l aut ol nmune

phamageyicalsy inpartiuar aﬁ@moctuﬂatmrs gr hgztrsls Sﬂxt‘h}&ragbﬁlat'3§ﬁdrﬂﬂt S

f | di
R e SR o
compauraistoff thel m@éntlag enhibit selesRHESItPhs d3Gist BYER td]?l Te@ptors

(gsef u%@i notﬂ' sease states where degeneration
ANGYPEUGHLL 1NHETBPY-CapReamiyer tﬁlwﬁﬁ%‘{ﬁmnspals Cpmhsemisuoh as

chﬂoﬁié'ﬁaﬁ?hgﬁobﬁhfc%ﬁk Qﬁt@ghﬁ%an-g@ﬂ Yain, 1pa cé@tu%eg\,ﬁye &tﬁlggatgfde

of i"sotopi cal VErsio
artinifes, nsgl\mezms@/rﬂamﬁeatc PETS FéE20084 B0W46? not By Bitdrhfdl 3

h I t ch a
o 0 S St S5
diseave Sﬁtds(ihlﬂwﬁhicﬂa distibhiod O CBI'VRoi6RTHkerfby fl Al faca

epr essi on, anxi ety and stress-rel I sorders such
Furfhermgrs, th hercoupeunds afithe iwemtiati may beusd t@ apitcattes onhdkiple

scigneraiz s e bl satder g roch sl probl g and e

obsé€ssive conpulrs
disgrderspgastreintgstinall didorduds amPédr@id$asoBRt &korders.

Compounds of the invention are useful as immunomodulators, 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 agents.

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

may involve the use of isotopically labelled versions of the compounds of the
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il nesses, cough, |ung oedema, various
gastro-intestinal disorders, e.g. constipation,
woumtossa3al gastroi ntestinal di sorders such asPCT/SE2005/001403
Irritable Bowel Syndrone and Functional Dyspepsia,
Par ki nson's di sease and other notor disorders,
traumatic brain injury, 10 stroke, cardloprotectlon
invemti i sipgapgicdedinigues andHpagiagapplisations speh %ﬁrrgpsﬁm emission
ion, including the treatnent of al coho
K%%%%?Pﬁg? g%ioid and ot her drug abuse and for
di s oCdmpeumfs otf tie inyerpiahhed useful dovthe srestyseheof dimthoea,

exa e e nsi on. ds of the invention are
n&n %@2{ %ﬁ ag é@ﬁé%‘? &tcagpé'*m ef%fr“"{]é‘épeﬁliﬁ'aﬁ@aﬁﬁ gkess al
d1§&ﬂ€1§t basd @isGrad:, BRRA10%8 ‘Qnﬁ@%e(ﬁ%d}§§tje?oc?£ bbBobia, and obsessive

Conbi hat 1 ons of ~ gents with rent “properties
camnpulgive disonden dlrm@ryanmrmnam, pxatrmmre ejatulefide vhgousaretsal

.4 0 maint anaesIhet te esi a,
st o8 8 ek SR e PPl pesironniys G BisPift o ristotion
funbtidrl SadtkRbdtiAhl @Eoraérs shdh R 186taBI8 B S{h&Sme and Functional
hypnotics, anxiolytics, neuronmuscular blockers and
DysiiepsiasPariingen slistrasn andhethecmptor disordess, inaviontie bnaln injurhe

th
sHE18, AraBpesilion PRSP RUCHRarReRERY S04 iy 48 e
addistionhmchidireptheesitneht @futcabibl, tnlirfbtm@ nubiditl @né othiess Gtug e dse
Ig@%vg. ekfurt er aspect of the |nv$nt|on is a method
rerdersefthenimpsfhelic agpjout systam forsxpmpletyprtensiprof
th
anﬁuﬁ?ﬁgbﬁﬂ%%?é%%ﬁ&ﬁggéﬁ?ﬁﬁﬁ g PR TRARNIOCR foPfd diffng
gaaloral epadsthesid s imongored angesthepiachenCoibimatens affage@s with
ch,t t t. Thu th t] I des o
T R T T X vy
the @ahiesteti6 Slawe . bNBERD fanal%ésuh %&bﬁﬁ@ﬁaﬁ&t%n%ﬁ's@@ﬁmﬁp r

use in therapy. In a further aspect, the present

hxch\siéd 11 i Cmn&wad@g arshiaheled andesthetienhponstics fanxiobities a |
cceptable salt or solvate
Olﬁlé% Pd& %‘Félﬁ%hé%gcﬁe 30 defined in the
man uAB;Otvmlﬂn dfe saopeedl thaimeshtidmok thesgseiof aﬁﬁefmwombauﬁdae

ext f the present specification, the te
aOCPWE‘% e Epunpla [ abqygefor thegpamigatuseioda %@ﬁl@wnﬁ fra e

tr@d‘cﬁeﬁb‘%ﬁ%h? b@tﬂe%h&%ﬁsoai§cds&dtd%v§ ontrary. The term
t her apeu her apeut i cal shoul d be contrued
acc oAd‘uﬁlg&ryaspefh ef the nrmenﬁon/@ aZﬁetﬁbd) ﬁﬁﬁﬂﬂtreatment of a subject

RCT./ SE2005/ 00 .t hera context. of th
ol R O Roei oo R aetsset ot ebaighy 88 pifitBarolf of
a Edrhpsiind\e@caignd tHRfF RmaRMMYNE i9hdhietdE@&PNpatient in need of

invention, to mitigate either a pre-existing di sease
S@héﬁeétme@éut e or chronic, or a recurring condition.

Thi e

th ef’lé%l%égﬂe?h\?dngpré @{eoﬁlﬁ)deg %%ggx%r@g%dg St lpd'rﬁ‘RlIPaﬂ &9 phaﬁnaceuhcally
acceptable salt or solvate thereof, as hereinbefore deﬁned for use in therapy.

In a further aspect, the present invention provides the use of a compound of
Formula I or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of 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
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5 conditions and continued therapy for chronic

di sorders. The conpounds of the present invention are
wagedot33d3n t her apy, especially for the therappCoSE2005/001403

various pain conditions including, but not limted to:

acute pain, chronic pain, neuropathic pain, back
"REhHL" B [ ' | ..pain.. 1 n use for

D g She Giche o P ST R B s Sndt Rt fo ¢ ne
adowinisten aul effé@ivefaniduat offweniponnd BashelReRANTnDER R &mnitidate
e he for$%%f %yconventional pharmaceutical conposition

@x‘ir LRy TS divasRthgeBiesr chronics oy arsuriigaoohgition. This

deﬁﬂﬁfbﬂta%e&l@&hﬁassé%g@lwfﬁ thdr 1%?&3%§%V%¥?%%§{8mg

intraperitoneally, trathora
coggitigns and sontiniiert thetahp 6@l dhyoni¢ disosidsr mal |y,

i ntracerebroventricularly and by injection into the

j oi n’li;h(s:e ST OBW% %tr %Bﬁeﬁeé’ﬁ%v@t‘?qﬂ%m up&fahin therapy, lsspacially dor
thotheagfiofivati sitiacJRKi RS irhad; | PG DOMS 10

i ntranuscul ar .p‘ The dolsagcla_ W Iullg’gég%dﬁgﬁ%ﬁe\&ﬁﬁ'ea%rﬁtoeﬁa@’of
chIgiig PrIBIeREqPathic paie baek pring sanoér faig andiviseasipaimge and

wei i.ept d other factors pornmal]
congﬁggffeoatt _\?a‘f@é 2 aatr{ngﬂapﬁeél B serh s @ fwarp, thé compound
of thetievenition mypyt beeadinigisicicliakhd RANER BAFHBSA ahﬁ%cgh@ﬁ
the ..nost appropriate for a particular patient. or
cop 8%‘5% ﬁ% a‘ﬂ?ﬁ%ﬂ‘ﬁﬂ?@l&@in&éﬁ allyp issiust W ady, fshoentareeusly, topically,
inteed n e ol i [ | t ., nharmaceuti cal l
e any A o aoftaly MOl RBR o R SR P .
intéhqcally, dransdsrmpdy, antrapasbiavehtidelapgWHe b injbengh the joints.

di s | r anul . capsul es, cachets, and
Cupbb dpThe arfi et B8 rous cbamimistaoors be ora,

int@mnbsdud e @franWRtghy. My al so act as diluents, 25
ring agents, solubilizers, lubricants, suspending

flay
ag eﬁgg dog3en daH depesd ondhe wutefsidntisigtratiann theagestts of iHe
: . l.ati,n terial. In powders, the
dlsgagr@,r%lgﬁlﬁld ??eég"h? ioﬁ gﬁ%%ggg%aag 8%@%&}0 1S prmadlyicensidergd by the
atteniditg physisianfiwhéredetérintiging il M esha RERAMD PdoshHElevel at the
itnvent ion,.or the active conponent. I n tablets] the
MO APPYRALHSbA BATICHET Patieal with the carrier having the

NeCE&SHEYario ik L £S .k syi t abl e :
~pr pp%??i %arﬁ S gg% dllfl]%loCe rr%tgéca? g%hﬁ %’njtl%g %g%ﬁ’g CORpOURdsof this
InveriEny @lé-rtg Flwnpmpaﬂﬁr@csmﬁiﬁ_e Sﬁﬁi@fs}/caﬁ?@?ﬁﬁéﬂsbﬁﬂ find fiquid.
i.ng. wax such as a ture of fatty aci
Soll Bl ol T o Reibiel: Aipamibiaumeesiemaeponlss,
cacheth,iavé sufy@isRedi@nt is -10 WO 2006/ 033631
PCT/ SE2005/ 001403 di spersed therein by, for exanple,

stidpp . ganpﬁrecqa?ﬂqet@ﬁ OhBIPYebeosesnivhichmeayi alsd dtgas diluents,
e et SO B RS h B Lo, SR e Bpsn Pk sblan
disipiegtating besntsyaigresisrbesheat&fstlatih@hfiterlfict 0se,

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

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

of fatty acid glycerides and cocoa butter is first melted and the active ingredient is
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sugar, pectin, dextrin, starch, tragacanth, nethyl

cel l ul ose, sodium carboxynethyl 5 cellul ose, a
woOawermbd3i ng wax, cocoa butter, and the |ike. PO®/SEZ0A01403

conposition is also intended to include the

formul ati on of the active conponent wth

.encapsyl ating_material as a carrier providing a, )
dlé%?ﬁ%ﬂ@ therein Ry P EBLS, ST T %Wﬁgtﬁ% ﬁ@nlegmeﬁuscmlxture in then

Mrd 'R c A BREnCH ks Al WeAYHE iR er
pWhi ch .i% thug In aSSOCSI at | onwv?natﬂ ﬁi.aﬁélmr?nhqigl Y,

cac huitabkyr eariigrs bredeagnedidmTadi atte, magnaiams stearatehells lactose,

and capsyl es can used _as solid_dosage..for
35 PSR dp oot R gt g ngloS i eRrborymetnyl
ceHlaImRe S Tblvomslting Glabtdeoc® bitlidrORRI the tigReNsi ons, and

emul sions. For exanple, sterile water or water

pr op¥elisEm gbypesitignis@sodnisnddd tohieclads the forcomgivarndshe active

10Ul rat.ions suitable for parenteral,.
oo bR IR R R Rl % S o i Bhe B LG fupion e
actioe bothpdegt (witts o witha other agiieRY & PeoedddHye @reénweiakh is
so] ution. . Aqueous _sol utions for oral adm nistration

thpsim aseociptiopayithith §impilaslyo Faghalg arniacludedi ve conponent in
wat ' j I r YAelny! ,
e S
suiiglble dorsorglmsipensivatis. f or oral use can be nmade by 20
di sper si the finely.di.vided active copmponent in.
wat SPIR SR SPRPTHO 105186 Rluiop: WFpeRsicbn R ggiulsions. For
exaaipW, slerifeywitBesd ﬁat%ﬁpyléﬁ%l?&ﬂ sOREBNY of BEhLHeRIGpounds
sodi um__car boxynet hyl cel | ul 0se, and other suspené)l ng
mayenliguid pesparations sistablefonparenteiat adminfstuation.abiqord art .

o| on.the f. .ni stration, .the
oo RS e ] SE B TS ff { R RaronidBiigns sistadae
sofutiom 0. 05% t o 99%w (per cent by weight), nore
preferably from0.10 to 50%w, of the conpound of the
i nvenyegHS solitions dpicaat admnisptionragthe Preraretbindisedviog the
1 [ 7 | W
o CYRERER o AR SRR LBk, Bhiie A SR rers,
anddhiekenimpagentyyastdagirads eAqleoknompersian ot caaliuse cardbargatidiey
.age, i ght. and 30 response of .the indiyidual patient,
dl%{%ﬁﬂlﬁl%ﬁs ?ﬁ?l& ch PHECEIH IR YRt foseher AR eldtwons
m¥biiflRubtbadiginindl dyn@rtie duds, rebihg indiByIRSIIMGsDLSHUGRE ed. by
one of ordinary 'skills in the art.” Wthin the scope
cagioxymethyhedessrandyothersuspsadiog agents knowpotorttie pharfacentical
folm gﬁorplﬂi ned above for the manufacture of a
nreLgl canent. - 11 WD 2006/ 033631 PCT/ SE2005/ 001403
Al s Depiendiing ohhilee B0ap6f AlmihReatichy e plafni@utifig co@Pofion

an onpound of Fornul a
w1ﬂ p)fef%ragf)y include from 0.05% to 99%w (per cent by weight), more preferably

from 0.10 to 50%w, of the compound of the invention, all percentages by weight

being based on total composition.

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

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

defined above for the manufacture of a medicament.
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I for the manufacture of a nedicanent for the therapy
of pain. Additionally provided is the use of any
woanpmasidiaccording to Fornmula | for the manuPaTiSEZ®5/001403
of a nedicanment for the therapy of various pain
conditions including, 5 but not limted to: acute

pai NaA1eRERhL @heos% ofntﬁéjf Qf?ﬁ]ttlcmﬁ al'lsgl?lf?ﬁ}zléorg ?}g@tof(ﬁonnula

cancer pain, visceral pat i
I fonthei mwrmfaotxme af 8 nedieiteatlid die thbepapypath. a subj ect

suff g lfy ‘é@% g t he cond|t| ons di scussed above,
V\her RRlerRreRded i tas il agy camp@mdmmmlr@:tocﬁodmuglfor

the ﬂm‘hﬁﬁcﬁﬁ’é 352 ﬁlehlcﬁiﬁ&‘{t?or {he t@%&ﬁéﬁaﬁoﬁﬁd ]i)as}n c? (téﬁselgéludmg,

i n need of suc therapy tiona
bys et dimided to: peaterrais hiooa patg mpamphthivhaG BREK SiifGafcer pain,

of Formula | or a pharmaceutically acceptable
an‘d%@{éﬂg #8of, in association with a pharmaceutical l'y

acceftfaities f bfethe irfvh | r
har naceut .a?ﬁ' co n%%)s i t t?%rﬁﬂé ¢ gﬁn%%{?%fog %e?aﬂysqafpd S%\#Sg&uﬁemg
frgp app philie gondigipnsdiptvasadabe s, ivdrtdby aactRptivddmownbot a

th. a ha.r maceutical ly
Co ook R A B e s R bosiientiy messhof
suththempy. of pain. Further, there is provided a
pha conposi tion conprising a conpound of

eut
For %m?n Ve fgerﬁﬁ%@m&@d@l rbarmaceniiend p@ramsetlmamprlsmg a
BERPHE FdrhudSE h ceuti.ca
Cogigc ept abl e Car r%rﬁ%gg%eﬁagarw JCP Iﬁ %bqe géﬁeﬁeo’g A Bdsoiation
with aphasweeeutighlivecceptabla chmict.ner aspect, the present

i nv vi des a preparing the
c onp%%ﬁn glﬂlr%f 8&“’56 1S QF%Vé‘geﬁta ﬁwemqua?@ | cpmpeyiionperoprisiens |
euridofurinak ISrQvile
W‘éz Sund o Bor pul e afacSufitell 3S8epdtle MARRCL  feadfiqy

Ei&ﬂn@qutw&lbfa@wm@bla cgoirpfutirafy, Borepdrticilhryidrithéapy
gﬁpound of formula 111, -12 WD 2006/ 033631

CT/ SE2005/ 001403
Further, there is provided a pharmaceutical composition comprising a

compound of Formula I or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier use in any of the conditions discussed
above.

In a further aspect, the present invention provides a method of preparing the
compounds of the present invention.

In one embodiment, the invention provides a process for preparing a

compound of Formula I, comprising'

reacting a compound of Formula IT with a compound of formula ITI,



R2 1 HN,Ij CNRB / ""RsRa 011 R--S-C 11 O
G Il 11l wherein Rl, R2, R3, RRL R5 and G are as

wdebiervashsabove. Conpounds of the present invenPCOSEN®@Y/001403
al so be prepared according to the 5 synthetic routes
as depicted in Schenmes 1, 2 and 3. Schene | 1)
MeOCOCl, base, e.g. DIPEA i Or[gz 1) reduction, e.g. H2,
Pd 0~0 H2N ~ 'NO2 solvent, erg. CH2Cl 2 HN NOZ
solvent, e.g. EtOAc HN) s N3 -axF \2) rﬁ? NH2 | / NH
2) RRtC base, e.g. EtSNGRS ol} e.g. EtOH
when Y=C G heating, 50-150C ba e, .@.RDMAP sol vent,
e.g. CH2Cl 2 when ¥=C0H reduci ng agent/ base, e.g. DVAP
e.g. AIH3 sol Rerl- ~cle.g. DWVF sol THE coupling
reagent, e.g. HAYD 3) solvent, e. AcOH acid, e.g.
AcOH or HCl, or P205

1L 1
wherein R}, R% R, R*, R® and G are as defined above.

Compounds of the present invention may also be prepared according to the

synthetic routes as depicted in Schemes 1, 2 and 3.

Scheme 1
g) MeOCOC, o
ase, e.g. DIPEA 0
HN NO,  savent .9, CHLC] o 1) reduction, e.g. H,, Pd
HN NO, solvent, e.g. EtOAc
F

base, e.g. ELN

2) GC>_\NHZ \(0:5 %r C[ \>—<-R

solvent, e.g. EtOM G when Y"C‘ G

heating, 50-150°C base, e.g. DMAP
solvent, e.g. CH,Cl,
when Y=0H reducing agent
base, e.g. DMAP e.g. AlH,
solvent, e.g. DMF solvent, THF

coupling reagent, e.g. HATU

3) solvent, e.g. AcOH
acid, e.g. AcOH or HCI, or P,0;
microwave oven heating, 100-190°C

HN N R
when Y=C \@ Y—ER*
base, e.g. DMAP, TEA N R
solvent, e.g. AcCN
G
G

oxidant, e.g. MCPBA , 9
solvent, e.g. CH,Cl, R=S-CI

base, e.g. DMAP
solvent, e.g. CH,Cl,

R—S-N R®
G, R, R2, R3, R*and RS are as defined above, N\ 4
> <R'§*

-13-



m crowave oven heating, 100-190C Ol O RI-S-N ~n N R3
R-0 a0 ORI 3 HNRwen Y=C N\>+R 4 Dbase,
we 2006/0B03P, TEA NR5 solvent, e.g. AcCN G G O0ORCTUAR2005/001403

e.g. MCPBA 0 solvent, e.g. CH2CI2 RI-9-Cl base, e.qg.

DVAP solvent, e.g. CH2Cl2 OR'-SN G R, R2, R3,

R4 and R5 are as definedyahoye. | - NR3 3 %N R5

G -13 WD 2006/ 033631 PCT/ SE2005/ 001403 Scheme 2 1)

AcCl , baS1$AcCle g. DDPEA 0 1) reduction, e.g. H, Pd O

i@ﬂih?%ﬁ‘g‘s“cnze CH2C 2 1PredREn Mg NOEy SOl \éelm
N

2, NO,R3 Rvert egERA  bas
FSoIzvr@ant e .g- AKE s, K \HR"
base, e.g. NaH NH - 2) 4 N R®
Solvent, e.g. THF R Y
this step is omitted R® (o)
if R2is H G when Y=CI
3) base, e.g. DMAP ¢
" solvent, e.g. CH,CI,
2 when Y=0H

base, e.g. Et;N base, e.g. DMAP

solvent, e.g. EtOH SO}Ve]Ft' e.g. DMF id

hoating, 50.150°0 coupling reagent, e.g. HATU ﬁ:;t]:g?sg‘);‘scol’(’:0|

3)-solvent, e.g. AcOH
acid, e.g. AcOH or HCl or P,0,

microwave oven heating, 100-190°C

(I? |2 1 ('?
L R-S-Y
S 3 2
O S R
N R HN N R
when Y=CI \@ SR
base, e.g. DMAP, TEA N R
5 solvent, e.g. AcCN
G
oxidant, e.g. MCPBA . 8
solvent, e.g. GH,Cl, R=s-cl

base, e.g. DMAP
solvent, e.g. CH,Cl,

G, R, R2, R3, R*and RS are as defined above. G

- 14 -



his step is omtted Rif R2isH G when Y=C /~'~ base,

te.g. DMAFF)’C 3) G)-- solvent, e.g. CH2Cl 2 ~/ ~NH2
woherw/0¥306H base, e.g. Et3N base, e.g. DVAP seCVSB2005/001403

e.g. EtOH solvent, e.g. DWF heating, 50-150C coupling

reagent, e.g. HATU acid, e.g. conc. HCl heating,

50-150C 3)-solvent, ®pnesAcOH acid, e.g. AcOH or HC

or P205 mcrowave oven heating, 100-190C o R2 o0 R~

SNNR3 R'-s-Y 2 . o'R4 R/NRSHNRWhen

Y=a cCcRN 3 R4 base, N? R5 sol vent,

R
e.g. Adl N Xi dan b e g. I\/CP \mn_tewe g.
CI—IgCI 2 S{:EN% aSRye, & HUHEMKE sol ven g.RCH2Cl 2
O R ~ni S- N NRsoRent, NRS G R , R3, R4
and R5 ar .8 defi ned above. G -14

G
X= halogen, TfO, TsO, MsO

RE-Y

solvent, e.g. DMF

heat, e.g. 100-150°C
R

base, e.g. Et;N
0
—-RliQ— 3
G, RY, R2, R8, R* and R are as defined above. RY-R=g-N NOR,
o] \>—<—R
N R
R8Y is G, galky! or G, sheterocycloalky!
Y=N,O
: G

Biological Evaluation

hCB, and hCB, receptor binding

Human CB; receptor from Receptor Biology (hCBy) or human CB; receptor
from BioSignal (hCB,) membranes are thawed at 37 °C, passed 3 times through a 25-
gauge blunt-end needle, diluted in the cannabinoid binding buffer (50 mM Tris, 2.5
mM EDTA, 5 mM MgCl, and 0.5 mg/mL BSA fatty acid free, pH 7.4) and aliquots
containing the appropriate amount of protein are distributed in 96-well plates. The
ICso of the compounds of the 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 pul. The total and non-specific binding are
determined in the absence and presence of 0.2 rM of HU210 respectively. The plates
are vortexed and incubated for 60 minutes at room temperature, filtered through
Unifilters GF/B (presoaked in 0.1% polyethyleneimine) with the Tomtec or Packard
harvester using 3 mL of wash buffer (50 mM Tris, 5 mM MgCl, 0.5 mg BSA pH
7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in a
TopCount (Packard) after adding 65 pl/well of MS-20 scintillation liquid.

hCB; and hCB, GTPyS binding
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WD 2006/ 033631 PCT/ SE2005/ 001403 Scheme 3 R2 o O R2

HN NR3 X-RI"-Cl X-R-S-NNR3 N RR base, e.g. Py,
weélamicgs3edbase | :: C N RR solvent, e.g. CH2C 2PCr/SE2065001403

hal ogen, TfO TsO, MsO R6-Y solvent, e.g. DWW heat,

e.g. 100 150C base, e.g. Et3N O R2 G Rl, R2, R3, R4

?:gdG %@%Ecep{ogﬁ Z,iog} g%g)fos gy [hqg aqgf}h&zgml @%@receptor
mBinbtaed Cgbsf@mb wRlthaned 1§37 @ Ha3EB? HiHRS %%3{??5‘ ga&ge 5

Human receptor from Receptor Biol ogy

lwetn%ml neagdleand dﬂut@d in fhueéiﬂ"IB«Sdﬁu@ng bufferGBA m Ve idpeaBOsnM

R T R KA S o

aIidLE,Jagﬁf 616 Qorpoulids Sf the- ibventith EEaTe%ahﬁtemﬂd}Q%Smnﬁ '&gseo S
mg/ mL BSA fatty acid free, pH 7. and aliquots
TERMEGF HY pydang dn 5%*1616?}1 the apprioptiste am'ouptr thmq:mblaneprotem and

T, | G50, of -t
bR Q=L Pt 6 18 ! SRRl Wi
stiswddtedbiadinfzrio detdAniped gioaggd?;gagg 8?8@%&%6(1 gw&gclzggr& 10 _}1M
<h§szM§5$2%?q%ﬁ§tﬁv | Lhfemembiges pre %W&Ctlw@d f%iridnmutes
wifPF6. 3P asA fﬂ(%j)'o?q'l,@g ﬂgc%@;@gﬁ}ﬂ&d’m stl;lg'ano%blﬁﬁ)Tﬁes (15

and resence espec
uMKb@gs) or 0l @n@B»&@Dﬁ fidal) nThé atasd afmorﬁe&eairanwnﬁabaaéd for

ifilt G-/ B
o B SRR kM S irb i athioh Undiirs S mirsropked marmib wit
th@ToxﬁmKﬁrPdckdB@hmsdt@*usHﬁ;l N 3f %smﬁuﬂ@%@ BN; frﬁ& { Ry ™
Tris BSA pH 7.0 ters are

Mgehe3p mM NI»IC\{E@@} 7.8} "B‘&r%terﬂ'h@ dmdufmabhmunat §5 CCpfhei s
ra@?&m%‘vw (g#ﬂ}lﬂ)és ﬁ%}"@%’ lﬁ)tn a: T(ﬁ ﬁ ]Esja?c af{ gfl’;er aggllng%S u?/well of
MS-20 scintillation liquid. Antagonist reversal studles are done in the same way
except that (a) an agonist dose-response curve is done in the presence of a constant
concentration of antagonist, or (b) an antagonist dose-response curve is done in the
presence of a constant concentration of agonist.

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

Ki =ICs¢/(1+[rad]/Kd),

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

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

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

Using the above-mentioned assays, the Ki towards human CB, receptors for
certain compounds of the invention are in the range of between 3 nM and 195 nM.
ECs for these compounds are in the range of between 2.3 nM and 300 nM. Emax for
these compounds are in the range of between 109 % and 144 %.
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descrﬁo ﬁ:)ove It 1s found that the selected compounds have improved metabolic

stabilities and/or soluabilities in water. The metabolic stabilities and soluabilities for
these selected compounds are illustrated in Table 1 below.
Table 1 Metabolig stabilities (hClint and rClint) and soluabilities:

Solubility (M) hCLint (ul/min/mg) [CLint (ul/min/mg)

3.78945E-06 10.69 8.04
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HCSo /H3 NHCCH F F 3.78945E-06 10.691 8. 04

-17 WO 2006/ 033631 PCT/ SE2005/ 001403 H, 0 ~o- | \
wOICh#B/0303H3C CH3 F F 7. 35806E-06 5.76 11.74 ©CT/SE2005/001403

H3C-S- NCH3 p\ NH3CCH3 F F 4.3035E-06 7.41

23.38 Ou o\ NCH3 NH3CCH3 F F 0.00000593 7.77

J.L;f4 UHI‘IL)D-I\I N—F—p—(—NHF

?H ,C CH,

0.00023307< 4.00 N/A

H,C. Crﬁ

e & i N e
NH,C CH

0.00015418 11.51) N/A

EXAMPLES
5 The invention will further be described in more detail by the following

Examples which describe methods whereby compounds of the present invention may
be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.

10  Example 1
N- [2-tert-Buty1— 1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5 -yl]-N-

methylcyclopropanesulfonamide

O
]

ey

O

O

15  Step A: N—[2-tert—Buty1—l-(tetrahydro—2H—pyran-4-y1methyl)-lH—benzimidazol-S-yl]-

N-methylcyclopropanesulfonamide
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F F 0.000051855 5.27 < 4.0 0O HBC O H11 N CH3 O

Y- NH3C CH3 d F 0.000353337 5.72 62.60 0 HHCC
wo0es/BBds1i CH3 3 N H3C CH3 -1d F F 0. 00000062C8/S8305/001403

15.36 H3C C HHS-N1\ NF H3C ON H3C F 0.00000051

<. 4.000 6.87 -18 WO 2006/ 033631 PCT/ SE2005/ 001403 O

11 l\fl 0 C1 NCH3 H3C CH3 F

O —— PO

Z-terz‘-Butyl—N-methyl—1-(tetrahydro-2H-pyran—4-ylmethyl)-1H-benzimidazol—5-
amine (for preparation, see following steps B to F) (50 mg, 0.166 mmol) and a
catalytic amount of DMAP were dissolved in 5 mL of DCM. Cycloprepanesulfonyl
chloride (30 mg, 0.216 mmol) was added dropwise and the solution was stirred at rt
overnight. The solution was washed with saturated aqueous NaHCOj solution, brine
and dried over anhydrous MgSO4. The product was purified by reversed-phase HPLC
using 10-70% CH;CN/H,0 and lyophilized affording the title compound as the
corresponding TFA salt. Yield: 56 mg (65%). 'H NMR (400 MHz, METHANOL-
D) 8 0.90 - 0.94 (m, 2 H), 0.97 - 1.02 (m, 2 H), 1.53 - 1.59 (m, 2 H), 1.59 - 1.65 (m, 2
H), 1.69 (s, 9 H), 2.36 - 2.42 (m, 1 H), 2.60 - 2.65 (m, 1 H), 3.36 (m, 2H),3.43 (s, 3
H), 3.94 (d, J=3.58 Hz, 1 H), 3.96 (d, J=3.07 Hz, 1 H), 4.55 (d, J=7.68 Hz, 2 H), 7.74
(dd, J=8.96, 2.05 Hz, 1 H), 7.81 (d, J=1.54 Hz, 1 H), 7.98 (d, J=8.96 Hz, 1 H); MS
(ESI) (M+H)" 406.0.

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

0._0
H,N NO, Y
\@ - . HN NO,
F X

Methyl chlofoformate (13.2 mL, 170.2 mmol) was added dropwise to a cold (0°C)
dichloromethane (200 mL) solution of 4-fluoro-3-nitro aniline (24.15 g, 154.7 mmol)
and DIPEA (35 mL, 201 mmol). The reaction mixture was stirred at rt overnight.
The solution was then diluted with 200 mL of dichloromethane and washed with 2M
HCI, brine and dried over anhydrous MgSO,. The solvent was concentrated and the
product was directly used for the next step without further purification. Yield: 35.5 ¢
(99%). "HNMR (400 MHz, CHLOROFORM-D) & 3.81 (s, 3H), 7.02 (s, 1H), 7.23
(m, 1H), 7.72 (d, /= 8.59Hz, 1H), 8.17 (dd, J= 6.35, 2.64Hz, 1H).
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S%Pe ‘r%ggﬂlyé?%B‘%%'gglé@Ff&@ad&g TP the invention. 10
ImethyhaniholpHedyl eatbaBitity | - | L
y_ (tl(?ta? ahyd!i:)- ZH}pyr an-4-yl met hyl ) - 1H benzi m dazol - 5-yl
1-N- nethyl cycl opropanesul fonanmide QN (0 NH O 15
Step Al H OFﬂ-/N NO,
N[Z-t@\g;B < LNQj et r ahydr o- 2H pyr a 4-hy|)-1H—
| 0
2

benzi m dazol ]- N methyleyehopr opdhes ami de
-19 WO 2006/ g PCT/ SE2005/ 001403 HN -, ~ NJO NH 0

1N OO 2-tert-Butyl-Nnethyl- | Y

-(tetrahydro-2H pyran-4-ylmethyl)-1 H b epziwi dazol - 5-

am ne (for preparation, see following steps B to F)
Meth§l Gﬁgﬂu&olﬁﬁhﬂﬁlﬂénbl)@mﬂa@ateg@.bgj 982 Sn@STPA 4-Bfnid My

re di ssoéved In_ 5 nL_of M Cycl opro&éanesyl fonyl 5
te%ﬁ}y&%éan( 88yl 1.8 myme) st stingddn 20 addotE @ hieraining TEA
S ' obitd niaht. T .

CLLERLSR0) e AN B e Y e v
dissolvetlimFtOA¢ ambwashed with aqueous 5% KHSO,, saturated aqueous
NaHCOj3 solution, brine and dried over anhydrous MgSO,. The crude product was
purified by silica gel flash chromatography using 1:1 / hexanes : EtOAc as eluent.
Yield: 2.53g (88%). 'H NMR (400 MHz, CHLOROFORM-D) § 1.42 (m, 2 H), 1.73
(d, /~1.76 Hz, 1 H), 1.76 (d, J=1.95 Hz, 1 H), 1.88 - 2.01 (m, 1 H), 3.22 (dd, J=6.74,
5.57 Hz, 2 H), 3.42 (m, 2 H), 3.78 (s, 3 H), 4.01 (d, J=4.30 Hz, 1 H), 4.04 (d, /=3.51
Hz, 1 H), 6.48 (br.s, 1 H), 6.85 (d, /=9.37 Hz, 1 H), 7.65 (br.s, 1 H), 8.03 - 8.09 (m, 2

H).

Step D: Methyl {3-amino-4-[(tetrahydro-2H-pyran-4-
ylmethyl)amino]phenyl}carbamate
| H 0

N4

Methyl {3-nitro-4-[(tetrahydro-2H—pyran—4-ylmethy1)amino]phenyl}carbamate
(2.53g, 8.18 mmol) was dissolved in 50 mL of EtOAc containing a catalytic amount
of 10% Pd/C. The solution was shaken under H, atmosphere (40 psi) using a Parr
hydrogenation apparatus overnight at rt. The solution was filtered through Celite and
the solvent was evaporated. Yield: 2.29g (99%). "H NMR (400 MHz,
CHLOROFORM-D) & 1.40 (m, 2 H), 1.70 - 1.74 (m, 1 H), 1.74 - 1.77 (m, 1 H), 1.81 -
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53%»}. .59-1.
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%358 L H, 836 (d, J=3.07 Hz, 1 H), 4.55 (d,
H);:‘ﬁ2686€g(m=2 %6% 1-S=](Héi, J8.96, 2.05 Hz, 1 H), 7.81
(d, J=1.54 Hz, 1 H), 7.98 (d, J:8.h9|6 Hz, 1 H,; M
ESI) (MtH) +406.0. 15 Step B: Methy
StgnFﬁl)Methwl B-taittinaphbiiielabgd b o Ht gy vag M- 1M%1y.21ﬂ9 NO2

) thyl chloroformate (13.2 , 17 nmol )
be&‘éﬁ’“‘é’&%@?‘%ﬁ%&f&'@tﬁo a cold (0C) dichloronethane

(200 m.), sol ution of 4-fluoro-3-nitro aniline (24.15
g, 1%)3 ) N9 and DI PEA (35 ni,]20% mol). The

reactipn re“was stirred at rt @ N Th
sol uti®n diluted with 200 of D

di chl or onet hang and washed with 2M , n&N a
dri ed over@:?dr ous MyS04. The sol vent

[ d for
concentraped jand the product was directly use :
the next stép without further purificati© Yi el d:

%9 . 1H NVR (400 MHz, CHLOROFORMI D) 5 3.81
M%g}:'ls{ég@r{liglg%%te(@l}ydl%zf}‘wra@-4-32516(113'1)aﬂnH)Q]plYen?E-célfﬁamd‘r_c

BB i S ant, B b 40
Tripﬁ,thyilaqetyl 4h1[o(iﬂe(1éwm%r, aﬂ% hh%r) s %ddajég@%mb?qs)e )%HQ ﬁ{%] sggtion
waﬁﬁ?r?%i %f 02 Bﬁmﬁhe sc')_1|ution was washed with aqueous NaHCOj; solution,
brine and dried over anhydrous MgSOs. The residue was dissolved in 25 mL of
AcOH and was heated at 125°C for 1h using a Personal Chemistry microwave
apparatus. The solvent was evaporated. The residue was dissolved in EtOAc and
washed with aqueous NaHCO; solution, brine and dried over anhydrous MgSO,. The
crude product was purified by silica gel flash chromatography using 4:3 / hexanes :
acetone as eluent. Yield: 1.81g (64%). '"H NMR (400 MHz, CHLOROFORM-D) §
1.48 - 1.54 (m, 4 H), 1.56 (s, 9 H), 2.23 - 2.35 (m, 1 H), 3.27 - 3.35 (m, 2 H), 3.78 (s,
3 H),3.96 (t, J/=2.93 Hz, 1 H), 3.99 (t, /=3.03 Hz, 1 H), 4.18 (d, /=7.42 Hz, 2 H), 6.63
(br.s, 1 H), 7.24 - 7.28 (m, 1 H), 7.41 (brs, 1 H), 7.61 (d, /=1.95 Hz, 1 H).

Step F: 2-tert-Butyl-N—methyl—1-(tetrahydro-2H—pyran-4-ylmethyl)-lH-

benzimidazol-5-amine

I H H
TUHA —— f@lﬂ

0 0
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006/ 093631 PCTI SE20051 001408 " 1. 9 (m 1H, 2.99 (d,

J=6.64 Hz, 2 H), 3.34 (br.s, 2 H, 3.41 (m 2 H, 3.74
Examplg2H), 3.99 (d, J=3.51 Hz, 1 H) 4 02 (d, JH;% 51
6. 38 r. 1 6. 55 - (m
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I
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2-tert-Butyl-N-methyl-1 -(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5-

o)

amine (for preparation, see Steps B to F of Example 1) (50 mg, 0.166 mmol) and a
catalytic amount of DMAP were dissolved in 5 mL of DCM. 1-Propanesulfonyl
chloride (0.024 mL, 0.216 mmol) was added dropwise and the solution was stirred at
1t for 3h. The solution was washed with saturated aqueous NaHCOj3 solution, brine
and dried over anhydrous MgSOQ,. The product was purified by reversed-phase HPLC
using 10-70% CH3CN/HO and lyophilized affording the title compound as the
corresponding TFA salt. Yield: 60 mg (69%); 'H NMR (400 MHz, METHANOL-D,)
6 1.02 (t, J<7.42 Hz, 3 H), 1.54 - 1.59 (m, 2 H), 1.60 - 1.66 (m, 2 H), 1.69 (s, 9 H),
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Tri met hyl acetyl chloride (1.10 nL, 9.02 mol) was
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di ssol ved
72‘? ?Afgg’cg ng-? @iﬁggl I\% 7a%|312@r dohdP Hehbh)s1.9§ (dyi/eB 96dLs 1 H);

MS&Rpat g\y%{ﬂ“ sol vent was evaporated. The residue was
dﬁssgagl )Eb OOAC and 15 washed with aqueous NaHCO3

solution, brine and dried over anhydrous MgySO4. The

g u%e :pr oduct was purified by silica gel flash
t ography using 4:3 / hexanes : acetone as

N-&_I-lt@ﬁ-']}u aél-ﬁggwaﬂy(%]o‘g%@%%rfzg f%@lﬁ%enggh&zolgs H-IV-

methythutarpe- B-Sll[fmlamldld) 3. 27 - 3 35 (m 2 H), 3.78 (s,
3H) 3.96 (t, J=2.93 Hz, 399(tJ303Hzl
. 4.18 (d, J742Hz 2H) 320 br.s, 1 H),

a@ﬁw 741(br s H)é_|7 61(d
2tent- ty'\‘l thyI-I-(tetrahydro 2I-CPpy )’néthy

' )-1H benzym dazol -5-amine HH Oy N N i O
-22 WO 2008/ 033631 PCT/ SE2005/ 001403 Met hyl
[2-tert oupyl - | -(tetrahydro-2H pyran-4-ylgethyl)-1
H-benzi m dazol -5- yl]carbamate (1.80g, 5.21nmpl) was
di ssolved in 75 nL of THE at 0C. 1M HCI/ether (7.3
m., 7.29 rmol) was added dropw se and the sol ution was

> BB SRl Bt B T o i
(foggﬁptﬁlx:aggﬁ g?ceTS'\’;gpg_lE e(xg,tm PP ol gfﬂgq) s g (?{%é l%ol)a%
1-buganesy @Hom@@s(omﬁtmlp,co 1589 mnml) wa:refsnnecsﬁl 31inl. of DCM
containing a catalytlc amount of DMARP at rt overnight. The solvent was evaporated
and the product was purified by reversed-phase HPLC using 10-60% CH;CN/H,0
and lyophilized affording the title compound as the corresponding TFA salt. Yield:
39 mg (58%). 'H NMR (400 MHz, METHANOL-Dy): & 0.88 - 0.94 (m, 3 H), 1.43
(m, 2 H), 1.53 - 1.59 (m, 2 H,) 1.59 - 1.66 (m, 2 H), 1.69 (s, 9 H), 1.71 - 1.77 (m, 2
H), 2.35 -2.42 (m, 1 H), 3.10 - 3.16 (m, 2 H), 3.35 (m, 2 H), 3.40 (s, 3 H), 3.93 (d,
J=3.12 Hz, 1 H), 3.96 (d, J=3.71 Hz, 1 H), 4.54 (d,J=7.42 Hz, 2 H), 7.69 (dd, J=8.98,
2.15Hz, 1 H), 7.81 (d, J=1.56 Hz, 1 H), 7.97 (d, J=8.98 Hz, 1 H); MS (ESI) (M+H)"
422.2; Anal. Calcd for CpH;sN305S + 1.3 TFA + 1.2 H,0: C, 49.96; H, 6.60; N, 7.10.
Found: C, 49.98; H, 6.67; N, 6.83.

Example 4

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

methylbutane-1-sulfonamide
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Anhydr ous Na2SO4 (10g) was added and the sol ution was
stirred at rt for another 30 mn. The sol ution was

woizbiemsadi and t he sol vent was evaporated. The PeESiSH®5/001403
was dissolved in Et OAc and washed wi th aqueous NaHCO3
solution, brine and dried over 10 anhydrous MgSO4. The
sol vent was evapor at ed. a(l eld: 1.54g (98% . 'H NWR
(400 Mz, CHLOROFORMD)Ii6l 1.49 - 1.53 (m 4 H), 1.53
D 1.57 (m 9 H), 2.22/ % N1 H, 2.87 (s, 3 H),
3.26 - 3.35 (m 2 W, 3.95 ( =3 Hz, 1 H), 3.97 -
4.00 (m 1 H, 4.13 (d, J=7. x, 2°'H), 6.61 (dd,
J=8.59, 2.15 Hz, 1 H), 6.99 (d,_ J#1.95 Hz, 1 H), 7.11
(d, J=8.59 Hz, 1 H). 15 Exanp X
N-[2-tent-Butyl-I-(tetrahydro pyran-4-yl methyl ) -1 H
benzi m dazol -5-yl]-N net hyl propane- 1-sul fonam de HN N
O ~~SN~N NON do O20 2-tert-Butyl-N nethyl-

Ste tAQtN byele-ButVERy@aRd
b -qfor preparg(?l onﬁggéﬁgtae%% %ﬂ ggmg?%a a2%1)5

yl%%flwghylbuﬂee-lrr%foylaandea catal ytic anount of DMAP
vvere di ssolved in 5 nL of DCM 1- Propag) sul f onyl
Ch|HZN‘Id (0,024 nL, 0.216 mol) was added dropwi se and

the s S stirred at rt for e
was sat ur at ed aqueous NaHC@% S
brine 25 an r| ed over anhydrous MgSO4. Th
was purifted by reversed-phase HPLC using 10-70%
CH3CN nd | yophilized affording the titl

of respondi ng TFA salt. Yield: 60
g MHz, METHANOL-D4) 6 1.02 (t, J=7.
H),154-159(m2H),160-166(m2

2-fest-BotyH) -[(4, Qﬂlﬂ)ﬁ@r@@ﬁﬂl@ﬁﬁﬁﬁ&hﬁw @E@@Q5gg&laﬂ@1§daz%% Bmﬁamme
(fq;,)pre@Qag’@n(Sﬁ{'%oilomng §teH@B( &b, E@Iﬂ &) 66 1pa, 0. 1iBme®IHnd 1-

bbbl oy Pehi bk 8
u: i u 6 % eJ(@)g)%SgﬁL ;(.17—41 1]1}11'1;901) \ﬁﬁ? étl%g%]fl 3("131L o% qg%
1n111g a-patalytlg gmpdlglt JIBVIAP atirt, fol 6ll) The ddbvdrESlay evaporated and
thé %%ct%a% purlﬁed by reversed-phase HPLC using 10-75% CH;CN/H,O and

lyophilized affording the title compound as the corresponding TFA salt. Yield: 48 mg
(62%). "H NMR (400 MHz, METHANOL-Dy): 6 0.92 (t, J=7.32 Hz, 3 H), 1.43 (m, 2
H), 1.52 - 1.63 (m, 2 H), 1.69 (s, 9 H), 1.70 - 1.76 (m, 4 H), 1.76 - 1.84 (m, 2 H), 2.02
-2.12 (m, 2 H), 2.22 - 2.31 (m, 1 H), 3.10 - 3.17 (m, 2 H), 3.41 (s, 3 H), 4.56 (d,
J=1.62 Hz, 2 H), 7.69 (dd, J=8.98, 2.15 Hz, 1 H), 7.82 (d, J=1.76 Hz, 1 H), 7.96 (d,
J=9.18 Hz, 1 H); MS (ESI) (M+H)" 456.

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

H
NEO% HI)I/O Y
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Exanple 3 N
[2-?2nt-ButyI -1-(tetrahydro-2H pyran-4-yl methyl)-1Hb
wenadermsstarol - 5-yl] - N net hyl but ane- 1- sul f onanPde/SER0S001403
N~S~NN NOOO 10 2-tert-Butyl-Nnethyl- |
- (tetrahydro-2H pyran-4-yl nethyl )-1

4 N’ BE& éfnﬁﬂog%ﬁ 1 c?cl@?(%ﬁﬁ?ne( (%UO@S%Q o a]a Iw%g gfsgﬁlﬁf?
D@Ma@tt()éﬁe DASD NS il QﬂJOdﬁm()Q v@%@dﬂéd dr@p%%% aﬂmgsoﬂﬁfo was

a catal ytic anoun

P St o e e e
e

i B U 5 LSS L

crgderpredusd mas pudfiesby siica ga‘l ﬁbslpdﬁdmﬁ@)gﬂ_dﬁﬁgﬁng 3:1V) ﬁ‘éxgnes

B AT (ef:den% sg)eilcﬁjs_'(}'%gg ?z&q,@ 2 ELMR (499 Mz, GHLQRO]K)RM D) 5

119 5036 b, ﬁﬁ%(lmA% b, %?9 (68 gm? 1?)1;3]5? 175 (,135 gt Ty

Ei% 2%2 03.-401€ 6, ZH))3,033(t,98:6(54, HZ @ I%fa Ghalzaﬁl 11-}_& H) ,
3.96 (d, J=3.71 Hz, 1 H), 4. 54 (d
7.69 (dd, J=8.98, 2.15 Hz, 7 81 (d, J=1.56 Hz,

Stép €) [4, ﬁrﬁﬂll(oﬁiocylﬁﬁtegﬁ)l'ﬂéthgagm'\%e g@&%ﬁ% (#II\:/ZI_D++1_ 2

422.2; Anal Cal cd for :
H2O C, 49. 96; H $\60; N, 7.10. Found: ﬁH 49.98; H,
2

6.67; N, 6.83. anple 4
N-{2-tart-B I%f—[ 4, 4-di fluorocycl oheyyl)methyl]-1H

L e . oy
benzi m daz yl }- N nmethylbutane-1-s nam de
WO 2006/ 033 PCT/ SE2005/ 001403 0 11 I NN O)-

N~ F F F F
tert-Butyl [(4,4-difluorocyclohexyl)methyl]|carbamate (505 mg, 2.03 mmol) was
stirred in 5 mL of 1M HCI/AcOH at rt for 2h. The solvent was evaporated. The
residue was washed with ether, filtered and dried. Yield: 330 mg (88%). 'H NMR
(400 MHz, METHANOL-D,): 8 1.28 - 1.40 (m, 2 H), 1.71 - 1.82 (m, 2 H), 1.84 (d,
J=3.12 Hz, 2 H), 1.86 - 1.89 (m, 1 H), 2.03 - 2.15 (m, 2 H), 2.85 (d, J=7.03 Hz, 2 H).

Step D: Methyl (4-{[(4,4-diﬂuorocyclohexyl)methyl] amino}-3-

nitrophenyl)carbamate

s MK
Ty
—_—
° NH
FF
F
F

Following the same procedure as in Step C of Example 1 using [(4,4-
difluorocyclohexyl)methyl]amine hydrochloride (210 mg, 1.12 mmol), methyl (4-
fluoro-3-nitrophenyl)carbamate (200 mg, 0.934 mmol) and TEA (0.390 mL, 2.80
mmol) in 10 mL of EtOH. The crude product was purified by silica gel flash
chromatography using 5% ether/DCM as eluent. Yield: 200 mg (62%). 'H NMR
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FF Step A

N-{2-tent-Butyl-1-[(4,4-difluorocycl ohexyl)nethyl]-1H
woemwiossadazol - 5- yl }- N-net hyl but ane- | - sul f onanPde/S£4005/001403

HNNSN\CN NH---~OI N FFFF 5

2-tent- Butyl -1-[ (4, 4-difluorocycl ohexyl)methyl]-Nneth

00N CHEQRARSBN ) 3 B 117 T D T8 els v 2m, 175 -
1.86nGi) 1 BiO1.96 - b@BQﬂﬁ$M}fP%Ll®b| '1496&00%%201{ 21,

ntal nin

N GBS0 D, gf7l8%ﬁ4§33Hbt6 4% (bf.6r1 BY,. 6.8, 560, Ye T, e,
T SR, LR sl OUAFTE 1523 sl h20” and 10

| yophi | i zed affordl ng the title conmpound as the

S8 RB e IRME 6 0,92 (1, 3=7.52 14, 8 H).
dlﬂu&%cmbh&gl)'fﬁethﬁ]aaﬁmoiﬂl}eg@lﬁg@lgw : 1 69 (2 og H.,

1.70 -

212(m2HH) 2.2 - 2.31 (m 1 H, 3. 0-317(m2

, -56 (d, J762b|z,':§ . Rb9 (dd,

J898¥15\t ., 7.82 (d, J=1. @ H) 2 7.96
Hl H-—M-(ES|) (I\/HCH)+ epB

pamat e

t ent - But yI [ (4,4-difluorocycl ohexyl)nethyl]ca
NuO N O @ OF F -25 WD 2006/ 03363
PCT/ SE2005'7 081403 4- N Boc- am nonet hyl Fe hexanone

(1.00g, 4.4Fmmol) was di ssolved in 30 DCM at
QC. . DAST (1.45 nL, 11.0 mmol) was added dropvvl se and
FO%lﬁ‘@mgdhmqnaﬁprm@ur@;aa inrSgep EtofExampErlnnh@ﬂig meth B(4-{[(4.4-

50/ KHSO4 so i on,
iRt B e B M) b E ey pacbamats 208 7o, 48uhmol
andw eata]anhmbmfl\mmcﬁhqo mL of EtOAc. Yield: 185 mg (99%).
MS (ESI) (M+H)"314.29.

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

benzimidazol-5-yl}carbamate
H
O._N NH, | H
X Sy
> TG
© N

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

solution was heated at 125°C for 1h using a Personal Chemistry microwave apparatus.
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rude product was purified by silica gel flash
gh(r:ormt ography usi ngp3: 1/ hexanes : EtQAc as eluent.
woizelet33608ny (46% . 1H NVR (400 MHz, CHLOROFORMISE2005001403
1.191.361.441.561.59((in, 1.7

5-1.84 (m 2 H), 201-216(m2H),3.03(t,

= t.ep C . .
Tﬂ?ﬁ’h- B st it el ARG Yhiise, Ry wcbristiarer 1
ariiydrous NEESO 46 IThe 3l prEddEt E/aEEﬁﬁﬂiEd' §1Hc|:a gel flash

Iuoro cI oh [ ) met carbamate (505

%‘g‘ﬁét%ﬁ’%é Y URE éft 73 eﬁOAﬁ @ewe@f Yield:HeR /mig mvg)? "HINMR
4b9™MI3-CHINGRBPOIAN! Ayvap df The gg{ dye. vas
( EKE et her, ]?)W?t éred g%ﬁ'n P> se? iD): 588 - A6 (m,

washed w

2 HREo§7 - LR R B, za@oz W(m 3@% 4%9 4@9@%&3 4|g123Hz42,
H)(H?&%bg% 1.8, 724 (e (@,{,,(—81794;1z Sy 3:2)7%@51(1;11 H), 62 (/8676

H#,d.HY=7.03 Hz, 2 H). Step D0 Methyl
%4- {>[](4, 4- di £ uor ocycl ohexyl ) met hyl ] am no} - 3-
ni trophenyl)carbamate NHZ ONHN O ONH F F F 20

' d Step C of
stfp & B8 LG R ATt Bope ey o it | an ne
behyigdtiagil-Grafime( 210 ng, 1.12 ol ), methyl (4-

1)
fluoro-3-nitrophenyl)carbamate (200 ng, 0.934 mmo
and TEEA (19.390 m., 2.80 mol) in 10 pL of Et0—| The

¢ purified by SI|IC<’:He| a,g,
5% et her/ DCM as eI
' -26JAD_ZD_Q§[0336

(400 MHz, CHLOROFORMD): 5 1.34 -
65 - 1.75 (m 2 H, 1.7 1.85 (m 1
(m 1H, 1.94 - 1.97 ( H, 2.10 -

FL)
2.21 (m 2 HL 3. 23

Methyl {2-tert—buty1—1-[(4,4-diﬂuorocyclohexyl)methyl]-1H—benzimidazol-5-
yl}carbamate (115 mg, 0.303 mmol) was dissolved in 10 mL of THF at 0°C. 1M
HCl/ether (0.425 mL, 0.424 mmol) was added and the solution was stitred at 0°C for
15 min. LiAlH4 (57 mg, 1.52 mmol) was added slowly and the solution was stirred at
1t overnight. The reaction was quenched at 0°C by the addition of MeOH (1 mL) and
water (2 mL). Anhydrous Na;SO4 (5.0 g) was added and the solution was stirred at rt
for 30 min. The solution was filtered and the solvent was evaporated. The residue
was dissolved in EtOAc and washed with saturated aqueous NaHCO, solution, brine
and dried over anhydrous MgSO,. Yield: 95 mg (93%). 'H NMR (400 MHz,
CHLOROFORM-D): § 1.41 - 1.51 (m, 2 H), 1.54 (s, 9 H), 1.57 - 1.67 (m, 2 H), 1.68 -
1.76 (m, 3 H), 2.07 - 2.17 (m, 3 H), 2.87 (s, 3 H), 4.15 (d, /=7.42 Hz, 2 H), 6.61 (dd,
J=8.59,2.34 Hz, 1 H), 7.01 (d, J/=1.95 Hz, 1 H), 7.09 (d, /=8.59 Hz, 1 H).

Example 5

N—Methyl-N-[1-(tetrahydro-2H-pyran—4—ylmethyl)-2-(triﬂuoromethyl)-lH-

benzimidazol-5-yl]propane-1-sulfonamide
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dd, J=6.64, 5.66 Hz, 2 H), 3.78 (s, 3 H), 6 48 (br.s
(1H), 6.83 (d, J=9.18 Hz, 1 H), 7.66 (br. 1 H),
we.20/08k31s, 1 H), 8.07 (d, J=2.54 Hz, 1 H). 5PErap2@s/001403

Met hyl (3-am no-4-{[ (4, 4- difluorocycl ohexyl) et hyl ]
anm no} phenyl ) carbamate H O ON\V N2 OI / O
NHNH FFFF Foll ovm 59 th proc(:zdzrelgs in
Step D of Exarrplel -
di fIOuor ocycl ohexyl ) met h I ﬁ\l Y9 njt r ophenyl ) car bagm
te (200 ng, 0.583 mmol) and ga t%%lc amount of 10%
Pd/Cin 20 nL of EtOAc. YlelI 5mMf (99%. M (ESI)
M-H) + 314.29. Step F: Methy
(12-{_|)art-butyl-l-[(4, 4-di f I uorocycl ohexyl ) net hyl ] - 1H
15 benzi m dazol - 5-yl } car bamat HONONHNH2 pl Hu
N N FOF FF Mthyl
Step;AarM\ieﬂ:y{-g\(-n-@temnymnmapyqu hl)efﬂ?,flﬁz/J(ﬂrﬁmJ}?}fgthyl)_

BBy 5 1 ot

Trlmethyl acetyl chloride (0.080 ni,_0.649 mml) was

added drgpwi ge and the 20 sol ution ﬁ&_sgl red at rt -
T\}m7<sol ution was washed with aque .
N FF N FF

“*

oc
N, O
ame

I (4

N\
S
hy

o o

Propane-1-sulfonyl chloride (27 uL, 34 mg, 0.24 mmol) was added to a solution of N-
methyl-1-(tetrahydro—2H—pyran—4-ylmethyl)-2-(triﬂuoromethyl)- 1 H-benzimidazol-5-
amine (63 mg, 0.20 mmol) (see following steps B, C, D, E, F and G for preparation),
DIPEA (49 uL, 36 mg, 0.28 mmol) and DMAP (5 mg, 0.04 mmol) in DCM (6 mL) at
0 °C. The reaction mixture was stirred overni ght at room temperature, diluted with
DCM (50 mL), washed with saturated NaHCO; (2x10 mL) and dried over Na,SO,.
The crude product was purified by MPLC using Hex/EtOAc (1:1) onsilica gel to give
40 mg (47%) of a white solid as the title compound. 'HNMR (400 MHz,
METHANOL-Dy): § 1.00 (t, J=7.42 Hz, 3 H), 1.38 - 1.53 (m, 4 H), 1.70 - 1.88 (m, 2
H), 2.15-2.30 (m, 1 H), 3.01 - 3.11 (m, 2 H), 3.28 - 3.33 (m, 2 H), 3.35 (s,3H), 3.88
-3.91 (m, 2 H), 4.30 (d, J=7.62 Hz, 2 H), 7.55 (dd, J=8.79, 1.76 Hz, 1 H), 7.75 (d,
J=8.98 Hz, 1 H), 7.82 (d, J=1.56 Hz, 1 H). MS (ESI) (M+H)" =420.0. Anal. Calcd
for C15Hp4F3N3058+ 0.20 H,0+0.30 CH3;0H(432.68): C, 50.80; H, 5.96; N, 9.7 1;
Found: C, 50.79; H, 5.91; N, 9.69.

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

HzN NO
\(:[ o — Y \@NOZ
F o}

F

4-Fluoro-3-nitro-aniline (45.0 g, 0.288 mol) was added in portions to acetic anhydride

(150 mL) at room temperature. The reaction mixture was stirred at room temperature
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solution, brine and dried over anhydrous MgySO4. The
sol vent was concentrated. The residue was di ssol ved

wonoos/ste3nof DCE and P205 (catal ytic) was addedpramsErdos/001403

solution was heated at 125C for | h-using a Personal
Chem stry m crowave apparatus. -27 WO 2006/ 033631

g T Hhm@%d\é\?égl%g@fgﬂtlﬁ]e compound
Carthy ol MO (480 81815, (L ORORAVIDE DU s 0ribY, o6 (m, 1

silica gel flash chronatography usi

H), M(ﬁrbé@ad YiEB) 487 (221 1Y), §.32104d, JE6HUNNRT3 HéODHD/HZ
CHLOROFORMD): S 1.43 - 1.52 (m 2 H), 1.55 (s, 9 H),
1.57 - 1.66 (m 52 H, 1.67 - 1.74 (m 2 H, 2.08 -
Sﬁpm Nm—fﬁoi—a-s IﬁtrBE;lérﬁy 7).ﬁf-ﬁvl}nzhy{’ac%ln%%mﬁi‘iie J= 7 42 Hz, 2

, 6.63 (br.s, J8.79 Hz, 7.37 -
746( 1HH) 762(d J176H21H) StepG
2- testhE[ HO4- di f Luor ocycl oh o ﬂ\] N
met hyl - | mdazol 5-amne H Ou O
/I N3b- FF thI

| oh | hyl b
S (2 a,@%oaﬂé@%%@* Pas s q%g%oﬁlxoé@)es?ﬁtmysp{méﬁ ot
(4&111&‘5@%@@01511& dtanfifle cf-ﬂdg Ao oli'gﬂo ﬁ‘ﬁ é(% i i t((? (f;" rzg q

m., 0.424 was added “and 't on Wa
Stgfing fperQrmqlg;loﬂgmmhﬁne (i8m1 g 3()5371110@ Wa]; a8@ed1ThE YeadBSn mixture

AR Bt RBEbUE T iR aéﬁf%é?%@céh@o L)

and aistiradtahwith MG &G (H:d 00t L C?a'l‘ﬁe cég&ﬁgi%gc(l) b o h\%’sa%g%%’e?% RHshed

wig!{az A4 % 0 83 was adde
a?ts‘{fate E\W}s 0L dtes ﬁlltm’flionrand/agndentratmm&m@@m& of the
otk eseit
tlt%?bﬁ?eg%dg@% @%nggr\ﬁ/m 9% %9%15‘%?0& é@ﬁ@ﬁ%&g vea In
CHIDROFORMD): Hel.99 (90
ORMD): 6el.90 (g )gislseqsg ”mwdcerszf %ﬁ/ﬁg} 7.95

}fﬁ)ld 95 ng (93%. 1H NMVR (400
(s 1.51 (m 2 H), 154(s 9H) 1.57 - 1.67 (m 2

1.68 - 1.76 (m 3 H), 2.07 - 2.17 (m 3 H), 2.87
3 H), 4.15 (d, J=7.42 Hz, 2 H), 6.61 (dd,

(
Step-B. DOWRHIHA-V{3-nifrodd-[(En@hyleo- 283yRa-4z, 1 H), 7.09
yll{lgthyﬂammo?pﬁlzliyl}]écg)amlde

| ﬁr“ﬁ:%
\H/N NG, o N

4-Aminomethyltetrahydropyran (10.0 g, 86.5 mmol ) was added to a mixture of N-(4-
fluoro-3-nitrophenyl)-N-methylacetamide (15.6 g, 73.3 mmol) and TEA (15.3 mL,
11.1 g, 110 mmol) in EtOH (300 mL) at room temperature. The reaction mixture was
heated for 6 h at reflux. Upon evaporation of ethanol, the residue was dissolved in
EtOAc (400 mL), washed with H,O (3x50 mL), saturated NaCl (3x50 mL), and dried
over Na;SO,. After filtration and concentration, 21.7 g (96%) of the title compound
was obtained as an orange-red solid. 'H NMR (400 MHz, CHLOROFORM-D). §
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N-Met hyl - N-[ 1- (tetrahydro- 2H pyran-4-yl nethyl )-2-(trif
woOuraremseshyl ) - 1H benzi m dazol - 5-yl ] PCT/SE2005/001403

propane-| -sul fonam de -28 WO 2006/ 033631

PCT/SE2005/001403 OOSCNF NFF IC>0 Step A

uor o ?ngl 158 rﬁh()ﬁ? OHfHd?yéag]H), 1)/53%58 I(r)n 12H8t35|2§ (s,
3 Hjtzbzmzsrmc(ﬁlz Q'H)53CBB]-BV49F(§1P9 y, 201 Longn ugez ) % o1 @ Hd1s
HIZ» %HD,ﬂo%R/Gddcﬁr%% Qb4 Mz 1), 834 (dg[—ZBLQHznhHD )8 ma@ J=5.37

(te? @y@%@ﬁ%ﬁaﬁéﬁ%}rﬁ;?ml) 2-(trifluoronethyl)-

1H— benzi m dazol - 5- am ne (63 ng, 0.20 nmol) (see
F and G for preparation),

f ol ng ste ,
FEIEA&({%?\IHL“O %(tﬁfﬁaﬁxﬂmsllﬁ-wran-éﬂdnmma@ﬁnnmeﬁylw-

mUﬁBIHce{d?nﬁQM (6 nL) at O T. The reaction mxture was
stirred olvernl ght at roomtenperature, diluted with 10

DCM (50 mL), washed with saturated Na (2x10 L)
and dri o REX4. The crude prQdugt HHrIfI ed
by MPLC usi n x{_IEfOAc (1:1) on silidla g 0 gfve
40rrg(49)/() Wwhite solid as the tPtle Hund
1HNMR (400 MHz, THANOC-D4)- 76 1.00 (t, J=7. Hz, 3
H, 1.38 - 1. 4 H, 1.70 - 1.88 (m 2
215230(m : 301 -3.11 (m 2 H, 328 3.33
(m 2 : : 38815-391(m0 H), 4.30

N- M:lat}éyl-z\]- {§%jt‘r_% 1. éé @hyd%d ?_é r%ﬁ yz_laetﬁxgamgle?gl}fn}'lli&qq}@n’lide
(2MB g( BSB6 )Smr@gm} as hyglgg%agefc;ﬁggi éﬁe@&ﬂt@ %020‘ 1%%; cataclyzed by 100%
Pdg} ?EB ggatl\% g(gpsy %2 n Pars shakegforsi§ }Vg(roq;m tgngqratu’m Adte89.
ﬁl@ﬁloﬁttﬁfbugh cBlitb 4nd boREREAiA 16, 8%6@‘%3 8Fg En?rgleds%hl&%vas
obtaned. "E NMR (400 MHz, CHLOROFORM-D): § 1.35 - 1.50 (tm, 2 H), 1.67 (s
1H), 1.73 - 1.81 (m, 2 H), 1.88 (5, 3 H), 1.88 - 1.99 (m, 1 H), 3.04 (d, J=6.64 Hz, 2
H), 3.20 (s, 3 H), 3.33 - 3.48 (m, 4 H), 3.97 - 4.08 (m, 2 H), 6.54 (d, J=1.76 Hz, 1 H),
6.60 - 6.63 (m, 2 H); MS (ESI) (M+H)": 278.7

2

Step F. N-Methyl-N-[1- (tetrahydr0-2H-pyran-4-ylmethyl)-2-(tr1ﬂuoromethyl)-

1H-benzimidazol-5-yl]acetamide
\n/N NH [L
2 N F
UL T
A solution of N- {3-amino-4-[(tetrahydro-2H—pyran—4-ylmethyl)amino]phenyl}-N-
methylacetamide hydrochoride (2.77 g, 10 mmol) in trifluoroacetic acid (60 mL) was

heated to reflux for 18 h. After evaporation of the solvent, the residue was dissolved

in EtOAc (200 mL), washed with 2N NaOH (2x10 mL) and dried over Na,SO,. The
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\ F 14 F O 4-Fluoro-3-nitro-aniline (45.0 g, 0.288
nol ) was added in portions to acetic anhydride (150
wai2doeaB3asoom t enper at ure. The reaction m xt ur e PGASE2005/001403
stirred at roomtenperature -29 WO 2006/ 033631
PCT/ SE2005/ 001403 for 2 h. The white solid was

cxﬁ@é %gﬁ%qxr%ﬂgn%ireh %9%,%% %%ﬁg bégl %gggge} t.o g,llve 3.18 g (90%)

OMMMS tife &o ; 7.50

(s broad, 1[ﬂ)l-3 ,1 7. é%ﬁku%a IlV@I-D@SI%@éI%ﬁe 5&0% 44 2.73
5 Step C

Hz, 1 H).
S N B & G G b 5D el Govpmetion 1z

qunwam-adﬂnml portionwi se to a solution of N
(4-fluoro-3-nitrophenyl)acetamde(13.9 g, 70 nmmol) in
THE( 00 rrL) at O T. Stirring for 20 mn,| |odorrethane

) was added. The reacti b
wasostl omtenperature for 2 h, qu ed\
sat ur aed £30 nmL) -and—extracted vvlth

100 nL). e/conmbi ned organi ¢ phases were washed vvlth
saturate Cl (2x50 nmL). After filtration an
concentragdien, 13.1 g (88% of the title conpound was
obt ai ned as a yellow solid. 1H NVR (400 MHz,
N- Mdﬂmﬂ?%@hyd&-l refrﬁ4 Bnthy1) -3¢ Gomat 38
brf\ich?SY ygsy}%’qo}'ﬁ)h};’élﬁ
eRglipidarg Mle%et%mdfs& 218 E(3.88 Ham/lbiwes ﬂisbqiyechm h@!drochlonc ac,ld

(3’5%,"@1 1%15 ﬁ%dqdlflﬁﬂhgﬁg&r]m {/(%gni%ﬁ@ %"@ dl?,\ $ gﬁer{t\l%éob%e reggius was

tream@ |w1t)h ZﬁasLa)deA’d\IatCmI-Iﬁemﬂaxﬁed ethE A A% 50 ng The comb neél
met hy| acet am de 73

3 nitro
orgfa l %ei,? SFEWa \%élﬂ%rhnne 29 mL)pn ﬂ@dm I)IazSﬁ)A,EAﬁH
eva(pBﬁ;Qlohﬁl)EO at(10mgy aeﬁ[ﬁﬁfe%lﬁ{eesoh&r Qs OBRARIR il ier product,
Wthh was used directly for Step H. MS (ESD) M+H)" = 314.20.

Example 6
N-Methyl—N—[1-(tetrahydro-2H-pyran-4—ylmethyl)—2-(triﬂuoromethyl)-lH-

benzimidazol-5-yl]cyclopropanesulfonamide

I N F 2 N F
%M RS & s
o 9

Following the procedure in Example 5, using cyclopropanesulfonyl chloride (34 mg,
0.24 mmol), N—methyl-1-(tetrahydro—2H-pyran-4-y1methy1)-2-(triﬂuoromethyl)- 1H-
benzimidazol-5-amine (63 mg, 0.20 mmol) (for preparation, see the step G in example
1), DIPEA (49 uL, 36 mg, 0.28 mmol) and DMAP (5 mg, 0.04 mmol) in DCM (6
mL) at 0 °C. The crude product was purified by MPLC using Hex/EtOAc (1:D) on
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heated for 6 h at reflux. Upon evaporation of ethanol,

the residue was dissolved in EtOAc (400 nlL), washed
waei2ods/0B331 (3x50 L), saturated NaC (3x50 mnlL), PEMSE2005/001403

dried 25 over Na2SO4. After filtration and

concentration, 21.7 g (96% of the title conpound was

1H NMR (400
SE R ERRBbIE 677096 a3 5000 656 3HePORORRbOSOERAA00

MhﬁﬁaETﬁAﬁ@)%L%) % s &6 9722(§n Z%H?’o 3 L§1 & 280 3% 5157 (m,

4 Hmz 8 +9.31 femSBH) 255192(651(11]21 II-I)), 3 40@3 36 (fh Q?H)g H]382(s H!)H),

396 £y 95 g3 H)d 33 8 95 ke, 2 0575 000 128 800 B T, 76

: (dftl-b_'g MSHQEISH} 7E8( t 223:‘-811?;3?22 %ﬁ I@Is%ES@ (Eﬁre)t hyAfl)gam noa] Ph

pyran

Cd fqrﬂmHnEanﬂsst Ot18HLDE-0120 CHAIDHNERS. 66)NCL\IEIZS6,(H, 3.45;8N,

% S %1[%3&—?‘554% %%H— pyr an-4-yl met hyl ) am no] phen

yl'} acet amde 10 (21.7 g, 70.5 mmol) was hydrogenat ed
in eth acetate (500 nL) catalyzed by 10% Pd/C (1.0
Expmple 30 40 psi H2 in Parr shaker for 18 h at room

I | it d
10 NSRS ST bl v
md}lwh]enmhe-]l-b’hlmmm@O I\/HZ CHLO?O:O?M D: 6 1.35 -

1.50 (in, 2 H, 1.67 (s, 1 H), 173-181(m2H),
1.88 (s, 3 H), 1.88 - 1.99 (m 1 H), 3.04 (d, J=6.64

Hz, 2 15 H), 3.20 (s, 3 H), 3. -348(m 4 H,
3.94 - 4.08 (m 2 H), 6.54 (d, J= ) 1H, 660
- 6. ; M5 (ESI) (MH 1) +: 2 SZNSt

N- Met 1/Kt et rahydr o- 2H pyr an- 4- yjnet E'

- 1H benzi m dazol -5-yl] aceta

\ NF ~-CNO ._~NFF d
O

2-tert-Butyl-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1H-benzimidazol-5-amine
15 (65 mg, 0.216 mmol) and a catalytic amount of DMAP were dissolved in 3 mL of
DCE. n-Pentylsulfonyl chloride (44 mg, 0.259 mmol) was added and the solution was

| uor onret hyl
N[O |

stirred at rt for 4h. The solution was washed with saturated aqueous NaHCO;
solution, brine and dried over anhydrous MgSO,. The solvent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH;CN/H,O and

20 lyophilized affording the title compound as the corresponding TFA salt. Yield: 89 mg
(75%). "HNMR (400 Mz, METHANOL-D4) 3 0.89 (t, /=7.13 Hz, 3 H), 1.26 - 1.34
(m, 2 H), 1.34 - 1.43 (m, 2 H), 1.52 - 1.58 (m, 2 H), 1.58 - 1.66 (m, 2 H), 1.69 (s, 9
H), 1.71 - 1.80 (m, 2 H), 2.34 - 2.43 (m, 1 H), 3.09 - 3.16 (m, 2 H), 3.36 (td, J=11.47,
2.64 Hz, 2 H), 3.40 (s, 3 H) 3.93 (d, J<3.12 Hz, 1 H), 3.95 - 3.97 (m, 1 H), 4.55 (d,

25 J=1.62 Hz, 2 H), 7.69 (dd, J=9.08, 2.05 Hz, 1 H), 7.81 (d, J=1.56 Hz, 1 H), 7.97 (d,
J=8.59 Hz, 1 H); MS (ESI) (M+H)"436.0; Anal. Calcd(%) for C23Hs;N305S + 1.1
TFA + 0.9 H0; C, 52.43; H, 6.97; N, 7.28. Found: C, 52.39; H, 6.96; N, 7.43.
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20 0 O A solution of N

{3-am no-4-[ (tetrahydro-2H pyran-4-yl met hyl ) am no] phen
we@2ho6/08B63met hyl acet am de hydrochoride (2.77 g, PAO/SEmOE}01403

in trifluoroacetic acid (60 nL) was heated to refl ux

for 18 h. After evaporation of the solvent, the

L Ngglf was dissolved in EtOAc (200 nL), washed with
Nt (2x10 L) and gjried over Na2SO4. The -31 WO

HIRRGB1-(REEhSE269 AA0R :

purified b Vs ng Py 3?85"5 6‘%’:“’3'“]']"'
mgﬂ@’éetbale@gg@ma@f dey white solid as the title compound.

M5 (ESI) (MrH) + = 356.02. Step G

N-Met hyl -1 - (tetrahydro-2H pyran-4-ylmethyl)-2-(trifluo

rorret]hyl)-ll—l— 5 benzi m dazol -5-amne ¥~ N~ NF HN ~ N

F ®©N F/ NFF do do N-MatHyl-NT |
-(tetr o\ pyran-4-yl methyl) - 2/t | 0
1H ben dazdl\ 5- yl]acetam de (3.18%, @

was di ssolved in hydrochloric acid (37% 6¢ and
t hen hear€d({overni ght at 95C. After concentrati
resi due s)10 treated with 20 nL of 2NNa

with Et GAC”(4x50 nL). The conbined organicg
e washed with brine (20 nL) and dried over Na2SO4.

wer.e
2-tgpt Butyl ]gvlag,ﬂ;ylat1(tgtrahyzlr@-GH§p}(ré1G@%lmeﬂ1yB b AAMIMALS185-amine

(5§ g gél rect ?@;Q&# C§? zﬂt E}%o{ylgtoléfggﬁ%%?%%}qﬁ$selv£g gﬂ@i o5
D@;aﬁﬁhﬁsglfbhm?ﬂdg;@ an- 4- 51 iret 19 350 A5 And heaqlyan
wa% s%(ggc? g{ ﬁl@ﬁa 28p s@lution wes whehsr opitireeuhttd aqudode NWNHT O,
oo oo by oFersaniFatsMeor i ol Pap vustr e me
progipiovasdeirit®d bygeversed-phase HPLC using 10-70% CH3;CN/H,0 and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 70 mg
(83%). "HNMR (600 MHz, CD;0D) 6 1.31 (t, /=7.30 Hz, 3 H), 1.53 - 1.58 (m, 2 H),
1.58 - 1.65 (m, 2 H), 1.69 (s, 9 H), 2.35 - 2.42 (m, 1 H), 3.16 (m, 2 H), 3.35 (m, 2 H),
3.41 (s, 3 H), 3.94 (d, /=3.84 Hz, 1 H), 3.95 (d, /=3.84 Hz, 1 H), 4.54 (d, J=7.68 Hz,
2 H),7.69 (dd, /=9.09, 1.92 Hz, 1 H), 7.81 (d, J=1.79 Hz, 1 H), 7.97 (d, /=8.96 Hz, 1
H); MS (ESI) (M+H)" 394.0; Anal. Caled(%) for CyH31N305S + 1.4 TFA: C, 49.50;
H, 5.90; N, 7.60. Found: C, 49.51; H, 6.00; N, 7.24.

Example 9
N—[2-tert-Butyl-1-(tetrahydro-ZH—pyran—4-ylmethyl)-lH-benzimidazol—S-yl]-N,2-.

dimethylpropane-2-sulfonamide
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0. 24 mmol ),

N-net hyl -1 - (tetrahydro-2H pyran-4-ylnethyl)-2-(trifluo
woanwstodsds) - 1H benzi m dazol -5-am ne (63 ng, 0. POT/SEZI0F/001403

(for preparation, see the step Gin exanple 1), D PEA

(49 uL, 36 ng, 0.28 nmol) and DVAP (5 ng, 0.04 mmol)

in (6 nL) at 0 C. The crude product was purified

by LC u5| ng Hex/EtOAc (1:1) on § w pOOG/ 033631

3 silica gel to gi 97° of a
d, &s /Ahe titt+e—eoerpound.
0.85 - 0.92 (m 2 H), 0.9
3

VETHANOLZ D4
2 H), 1@1.52(m 4 H, 2.18 - 1(m 1
2.55 - 2/ 65\(m 1 H), 3.30 - 3.36 (m 2 H), 338 (s, 3
H, 3.860 95 (m 2 H), 432(d 3762@%,
7.58 (dd, J=8. 89, 205Hz 7.76 5 (dO-J48. 79
) 9 ESl) (M

R A e LR T e %Ekwg?«e@%ém‘ GL bl amine
(5CTHPOPL 166 26 hnd DM AR éﬁﬁnﬁ,;b 186 ﬂﬁholWere%m%&veE ouadiy S

D% ggﬁ%iqﬁul%&mhlm@et(@toﬂamwrooz IZFnlpyot)amséhdyiédrﬁtdﬁthh Yolltibn
wRSHALMLORER 210 ‘Dﬂg SO%LU_?HW Eﬁéva%?glt nhesa][“uxgét%l ldfaaﬂgoq}s ?\?ch03

HNN/ SNN

solgilp@,rb[rmgutngi Idrind neetrmylhydrbusl MgtSﬁ)L;l 3- Chlorogeroxybenzmc acid (37
me

E‘Ir ah§1§r 0- 2H- %n
nz| A aéagﬂ?‘?f?é’ hesq EtSOWaS 5611’@11@“ firfot Jh.aflk solution
Idca el
BB ko €18, 9L 40D S T,
M%ed"l“hgﬂ)aodqs;éwg@pm Qﬂbmserssd-phased{mtc tidind 00-76%. The
hed..wi.t h t ed NaHCC3
CHONH S B b SO Sl S AR,
Sals?“f?i???i%%ﬁ‘?ﬁ TP @0 ne METHRIIRTR 6 S,
1. 55 (3, 2, 31001 ldhhign.t216),11.69 @, @bmmmdz as (ltnhEHRl 3.36 (m,
75%
j}}g% %Sfﬁgw&%&m%%ﬂéﬁgg %0 3. §Pem SO Y syt 62 1,
88 (dd].J39.08(1105 BzH) H),1.8(d; /2 43 HeM 1R Th6 (28,18 Hz, 1
), VS TES i 4ot 28 - 1 66 o (21 LHéJ%S’ 2

- Example 10

N—{Z-tert-Butyl-l-[(4,4-diﬂuorocyclohexyl)methyl]-IH-benzimidazol-S-yl}-N-

methylpropane-1-sulfonamide

U):O

OO —— ey

F F
F
F
2-tert-Buty1—1-[(4,4-diﬂuorocyclohexyl)methyl]-N—methyl- 1H-benzimidazol-5-amine

(45 mg, 0.134 mmol) and a catalytic amount of DMAP were dissolved in 3 mL of
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- 3.09 -

, 1.71 - 1.80 (m 2 H, 2.34 - 2.43 (m 1 H,

IC;I?16(in, 2 H, 3.36 (td, J=11.47, 2.64 Hz, 2 H),
w@.241/0836313 H) 3.93 (d, J=3.12 Hz, 1 H), 3.95 PCB/SBY005/001403
(m1|—|),455(d 25J762Hz 2 H, 7.69 (dd,

J=9.08, 2.05 Hz, 7.81 (d, J=1.56 Hz, 1 H), 7.97

436. 0; Anal
DC@ é&@? gﬁ;goﬂ&%;ﬂ%%@ﬁoﬁ dll ﬁﬁ{gg?ob \@asgadﬁg@nactche solution
wmtm}:ﬂ alt-l;d 16r 817.; Th¢ solutdh. wisoviiled withR2tuRded Aauggusgﬁ ?%85)3
2006/ 033631 PCT/ SE2005/ 001403
sollﬂtl[o&\ l?ré% ar@vwlﬂxw dqvey anbydeemy MaSQut Thersalvent WilsrmﬁaayNﬂaiNed(J?Hd the
prb&;fb% ik 9@%9&(&%)’%&5%5@%%&#[? %%plge ?&-7%%‘8@ 81%/H20 and
lygzhﬂéqred.aﬁﬁqr@mg hentittehopimpolind as the corresi)ondlng TFA salt. Yield: 55 mg

(7ade ot R QAP Lk DY MDA {J'Qriebg)aa)omwmmmﬁﬁna%sl 1.60
d 0]
s, v swpnch A s 8 sl oS g S

K] (d, U=
dsesiin i e Tyl et 2t
760 501Q t o%rbs\é@% r]r\(lﬁ)aag ddi-5d-/8r ]aﬂhﬂ@%ddsﬂﬂg%ﬂlz Hﬂﬁe

t .
Ny 1 oo Sad P el o e N B CHho
C, %éﬁhﬁi?ﬂ%dNa?iQ)rﬂmn@i €né9.891He6.6aMaUTId as t he
corresponding TFA salt. Yield: 70 ng (83%. 1H NWR
(600 MHz, CD3OD) S 1.31 (t, J=7.30 Hz, 3 H), 1.53 -

158- 1.65 (m 2 H), 1.69 (s, 9 H),
Towel i, 29, 16$n2H) 3.35 (m 2 H), 15
N‘é‘%ﬁ "?'é‘zylézlﬂé 5n ~difl wowlowx Bretheyd]- lﬂ-bﬁnzuﬁltﬁﬁol(-ﬂ-,yl}-jv.
meah,aetggnggﬂfo;mmde4 54 (d, J=7.68 Hz, 2 H), 7.69 (dd,
.92 Hz, 1 H), 7.81 (d, J=1.79 Hz, 1 H), 7.97
(d J 8 96 Hz, 1 H:; M (ESI) (ngrn)ésgigosomah
for C20H31N303S + 1.4 ,
Cal CP(O/? 70230 Found: C, 49.51; H, eooq N, 7.24. 20

Exa
N-[rzmt I- t et-rahydro -2H-pyr \@E%
benzi m dazo yI ] N 2 dinethyl propane-

] F

2—tert—Butyl-l—[(4,4-diﬂuorocyclohexyl)methyl]-N—methyl—lH-benzimidazol-S-amine
(49 mg, 0.146 mmol) and a catalytic amount of DMAP were dissolved in 3 mL of
DCM. Ethanesulfonyl chloride (0.018 mL, 0.190 mmol) was added and the solution
was stirred at rt for 12h. The solution was washed with saturated aqueous NaHCO;
solution, brine and dried over anhydrous MgSO,. The solvent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH3CN/H,0 and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 58 mg
(73%). 1HNMR(6OO MHz, MeOD) § 1.31 (t, J<7.42 Hz, 3 H), 1.34 - 1.41 (m, 2 H),
1.54-1.62 (m, 2 H), 1.69 (s, 9 H), 1.72 - 1.80 (m, 2 H), 2.03 - 2.11 (m, 2 H), 2.23 -
2.30 (m, 1 H), 3.17 (q, /=7.25 Hz, 2 H), 3.41 (s, 3 H), 4.56 (d, J=7.68 Hz, 2 H), 7.70
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-34 WD 2006/ 033631 PCT/ SE2005/ 001403 O HN N 'CCN O
4- SSN"'CC" N Odo 2-tert-Butyl-Nnethyl- |
WO Qowstoszd3ydr o- 2H pyran- 4-yl nmet hyl ) -1 PCT/SE2005/001403
H benzi m dazol -5-amine (50 ng, 0.166 mmol) and DVAP
(20 ng, 0.166 nmol) were dissolved in 3 nL of DCM

l3r i d 1
O e L B TR B A, B 2 el Fokohidavs
(ESH) @{-+13)T 4289. washed with saturated aqueous NaHCOB
solution, brine and dried over anhydrous MySO4.
3- Chl or oper oxybenzoic acid (37 ng, 0.166 mvol) was
Exaffed 1and the solution was stirred at rt for I'h. The
solution washed with saturated aqueous NaHCO3
> Nd3itarBotyl-bi@dedifindrabycoi eopinhe Pl IH- O imlSots. The

urjfied by reversed-phase HPLC usi ng
yl%g%;i 0 and lyophilized affording the

i I't. Yield:
title conpound as the corresponding TFA sa
34 ng (38%. 1H NWR (400 MHz, METHANOL-D4) 5 1.37 (s,

9 H, 1.52 - 1587\ ,159-166(m2|—|)
1.29(3,9@,234- 5 336(m 2 H,
3.48 (s, 3 H), 3.93 (doJ 3.95 - 3.97
(m 1 H), 4.54 (d, J=7.62 778(dd J=9. 08,

2.05 Hz, 1 H), 7.92 (d, J= 2 15
J9.18 Hz, 1 15 H);[(lvs4(§_s%:)
N-{2-tent-Butyl-I-[(4, 4-di _
be%zi m dazol -5-yl }-N- et hyl prdpane- 1- sul f onani de 20
SN~ HN)::~-CN\> NOOI NFF FF

Step A: N—{Z-tert—Butyl—l-[(4,4-diﬂuorocyclohexyl)methyl]-1H-benzimidazol-5-

10 yl}propane-1-sulfonamide

X, 1 H, 7.96 (d,
H) +422. 0. Exanpl e 10
cycl ohexyl ) nethyl ] - 1H

F

2-terz‘-Buty1—1-[(4,4-diﬂuorocyclohexyl)methyl]-1H-benzimidazol—5-amine (for
preparation, see the following steps B to E) (45 mg, 0.140 mmol) and a catalytic
15 amount of DMAP were dissolved in 3 mL of DCM. Propanesulfonyl chloride (0.020
mL, 0.182 mmol) was added and the solution was stirred at rt for 4h. The solution
was washed with saturated aqueous NaHCO; solution, brine and dried over anhydrous
MgSOs. The solvent was evaporated and the product was purified by reversed-phase
HPLC using 10-70% CH;CN/H,O and lyophilized affording the title compound as the
20  corresponding TFA salt. Yield: 39 mg (51%). '"HNMR (600 MHz, CD;0D) & 1.00
(t, /=7.55 Hz, 3 H), 1.53 - 1.61 (m, 2 H), 1.67 (s, 9 H), 1.70 - 1.77 (m, 3 H), 1.77 -
1.85 (m, 3 H), 2.02 - 2.11 (m, 2 H), 2.22 - 2.29 (m, 1 H), 3.08 - 3.13 (m, 2 H), 4.53 (d,
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F 2-tert-Butyl- |
-[ (4, 4-di fl uorocycl ohexyl ) net hyl ] - N- et hyl -

wORel@azd3m dazol -5-amne (45 ngy, 0.134 mmol) BAQWSE2005/001403
catal ytic amount of DMAP were dissolved in 3 nL of -35
WD 2006/ 033631 PCT/ SE2005/ 001403 DCE. Propanesul fonyl

7RO B b 31 0. 4B GRSl s b @

JEZNH, MHDMSQESDMQ{)&QQ@ us NaHCO3 solution, brine
and dried over anhydr dus MySO4. The sol vent was

evapor ated and the product was purified by

S B e R S

cor respondi ng TFA salt. Yield: 55 mg (74%. 1H NWR
(400 MHz, METHANOL-D4) 8 1.00 (t, J=7.42 Hz, 3 H),

151-3\%@ (m 2H) 1.66 (s, 9 H,~&®8 - 1.73 (m
1 (1n, 4 H), 200-:§(mg+H),

218-2|N NlH)306-312(m 3.38 (s, 3
H . 4.54 ﬁ 82 Hz,—=>H——* 67 (dd, |J=9 08, 2.05
Hz, 1 H), €d, J156Hz 1 H, 7.94 (d, NH8.98
Hz. 1 H): 10 MB (ESI) (MrH)+442.0: Anal. &alcl(% for
C22H33N302SF2 + 1.0 TFA + 1.6 H2O Cr4 ?; H, 6.42;
N, 7.10. Found: C, 49.39; H 6.66; N, 6 " Exanpl e 11
N-{2-tent-Butyl-1-[(4,4-difluorocycl oheﬁyl)rrethyl] 1H
- benzi mi dazol -5-yl)-N 15 et hyl et hanesul f onanmi de HN N
S-N.N N~ FF FF 2-tent-Butyl- | -

%{"ﬁluﬂfwﬁﬂtuml@nﬂgﬁ@p@h@dwl )@tetshyld, - N:84et hyiol)l B [(4,4-

SRR i ey ST 8 e e
30201 @cmomcbauamg TBAYR.40hhD] i 718 rol§ 3188015’6 fof? 4%1?0Tﬂqg{;]1)vent

was stirred

wa\s/r\%za%o(g ? g‘ﬁdﬁé‘g&é\gz:tﬁgé;s%?*{qd inditOAst and \mqslhed) wathNapieE®; 5%

0
oo el auandil s NRID. Uk 20! Do,
solptjonr @né rdried- pyeasanhiiPtoBs LNazs@4lOTK@%r5dﬁ%€N(zdd2@ry§ﬂaﬁlzed from
EtOAc. The left over mother liquor was purified by silica gel flash chromatography
using 2:1 / hexanes:acetone as eluent. Yield: 1.50 g (78%). 'H NMR (400 MHz,
CHLOROFORM-D) 8 1.33 - 1.47 (m, 2 H), 1.66 - 1.77 (m, 2 H), 1.77 - 1.86 (m, 1 H),
1.89-1.93 (m, 1 H), 1.93 - 1.97 (m, 1 H), 2.10 - 2.17 (m, 2 H), 2.18 (s, 3 H), 3.23 (dd,
J=6.74, 5.76 Hz, 2 H), 6.83 (d, J=9.37 Hz, 1 H), 7.15 (s, 1 H), 7.80 (dd, J=9.18, 2.54
Hz, 1 H), 8.09 (d, J/=2.54 Hz, 2 H).

Step C: N-(3-Amino-4-{ [(4,4-diﬂuorocyclohexyl)methyl] amino}phenyl)

acetamide
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| yophilized affording the title conmpound as the

corresponding TFA salt. Yield: 58 ng 25 (73% . 1H NWMR
w0aow/osses1 MeOD) S 1.31 (t, J=7.42 Hz, 3 H), 1PB#/SE2005/001403

1.41 (m 2 H, 1.54-1.62(m 2 H, 1.69 (s, 9 H),

1.72 - 1.80 (m 2 H, 2.03 - 2.11 (m 2 H, 2.23 -

2.30 (m 1 H, 3.17 (q, J=7.25 Hz, 2 H), 3.41 (s, 3
H, 4.5 7 J=7968 Hz, 2 H), 7.70 - 2006/ 033631
PCT/ SE20 /00140,@* (dd, J=8.96, 2.05 HzN 1 H), 7 82
(d, J=2. W, 7.96 (d, J=8.96 HZ' NHyB
(ESI) (M+H) . 0. Exa

H 4, 4-di f1 uor ocycl ohexyl

—~

N-{2-test-Butyl - tNKl ] - 1H
benzi m dazo
N'~C F

[
| } propane-1-sul fonam de 9 -N 11
F Step A
N-{2-tent- -I-[(44d|fluorocyclohexy thyl]-1H

benzi m dazo6l -5- 10 yl } propane-|-sul fonanmfde N O H
HZN S-NC,,,,CN )::):N> N FF FF
2-tert-Butyl-1-[(4,4-difluorocycl ohexyl)methyl]-IH ben

A Qﬁl@lﬂ&)‘f@@cﬁﬂxeﬁfll%eth?ﬂ%ﬂﬁfo?@-ﬂ&opﬁe@@l}ﬁ&%ﬁﬂ%| Og‘ﬂ 9 g,
steps B E) (4 and a"catal ytic

4 ShromeD ovascPI A i 0inels of BEOA KONt GG amount of 10%
PYea PR s BRC  PrR, nffagctSF BBty icer 5
atR@isplidre 45 psi) at rt for 24h. The solution was filtered through Celite and the
solvent was evaporated. Yield: 1.32 g (98%). "H NMR (400 MHz, CHLOROFORM-
D)6 1.31-1.43 (m, 2 H), 1.64-1.73 (m, 2 H), 1.74 - 1.82 (m, 1 H), 1.89 - 1.93 (m, 1 .
H), 1.93 - 1.96 (m, 1 H), 2.08 - 2.17 (m, 5 H), 3.00 (d, J=6.64 Hz, 2 H), 3.27 - 3.46
(m, 2 H), 6.55 (d, /=8.40 Hz,.1 H), 6.70 (dd, J=8.40, 2.34 Hz, 1 H), 7.01 (s, 1 H), 7.13
(d, J/=2.34 Hz, 1 H).

Step D: N-{2-fert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-

yl}acetamide

N-(3-Amino-4-{[(4,4-difluorocyclohexyl)methyl]amino}phenyl) acetamide (1.32 g ,
4.44 mmol) was dissolvéd in 100 mL of DCM containing DMAP (108 mg, 0.89
mmol). Trimethylacetyl chloride (0.60 mL, 4.88 mmol) was added dropwise and the
solution was stirred at rt for 2h. The solution was washed with saturated aqueous
NaHCO; solution, saturated aqueous NaCl solution and dried over anhydrous Na,SO,.
Part of the product precipitated during the washings and was filtered. The organic
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i [ ution
was washed with saturated agueous NaHCO3 so ,
brine and dried over anhydrous MSO4. The sol vent was
weveposaised and t he product was purified by PCT/SE2005/001403
rever sed- phase HPLC using 10-70% CH3CN H20 and

| yophilized affording the title conpound ?s t he ﬁRR

( 6% %Mﬁ%&%ﬁ %c?fna‘l?j'ééd tﬁ tge }?reggl %%pﬁrod@lt_l%s dissolved
inBOaAL OfAcRHAnd flaéed i %, seﬁeﬁ"):ub& iy Ql(L/tuﬂJ%)7 %a@ﬂ?b%jﬂ@s heated at
lib égn eﬁcbnaga}gngtrxgxnﬁxmvemnﬁagmpnt- 7 2\A0. m%&&glﬁ%%@ {vere
po%gﬁl W@Q%’o%&ﬁ %Si g‘a?;gorét%d HZI'-Ibg R_rlg'_%ucf %ild@%g@d\(]@ EtOAc and
w:gshgd thHaquedusHNR HIUB; (s6 it ibn dhithted 28 00usSy ?@J} %éutlont and gined

4 _4-Dyfl yor ocycl ohexyl ) net hyI ]am no

ox;élf grf%yg% é!ts % e@r@ dest vous pruitieiy bilisa @el fidsh |chfd,n@to graphy
usih@12 I.NH acEtoEe ﬁexdﬂ'e§ ﬁs ugﬁf ﬁe}&" rl?ph%%)y)) aﬁftl\ﬁ\qk (400 MHz,

é 19@4¢ Bdh‘ﬁ)(yﬂ)‘lﬁf(hﬁ)ﬁ Emm 5 sth!l)oqrdoori @? %???91967 _

d 10 3
17?@? 1% )9r§&ei §67 tlmlz)llgﬁs %@O;Ebﬁ 2,85 (meéi)S@W@dméf;g 62
1asl \) C
H%i?i?%?ﬁ"ﬁ%ﬁéﬁﬁ?é& TS I A e S

HCO3 sol ution, saturated aqueous NaC
SaEoLS o drous Na2S04. The product

St Su%lrté)zgpﬁ P’ﬁ gé% Hgl[%?'%ﬁgexyﬂﬁ’éethﬁﬂ'tlfb‘bénZlmiml-S-amme
l'i quor vvas purified by silica gel flash chromatography
15 using 1 / hexanes:acetone as eluent. Yield: 1.50

(78 O1H NVR (400 MHz, CHLOROFORMD) 8 1.33 - 1.47

(m 2H, Mﬁ(m 2 H), 9% (ﬂml 86 &m 1H,
1.89 - 93 - m\@z_%
‘; 5. 76
17 8(5—3—H)——>323(dd 4
2 (m’ . J=9.37 Hz. 1 H), 7.15 (s,|1 H),
.18 '2.54 Hz, 1 H), 8.09 2. 54 Hz,
F

F F

780(dd
2 H.F

N- {2-tert—Butyl-l-[(4,4-diﬂuorocyclohexyl)methyl]-lH-benzimidazol-S-yl}acetamide
(500 mg, 1.37 mmol) was dissolved in 10 mL of 1:1 / EtOH:2M HCl. The solution
was divided into two sealed tubes (5 mL/tube). Each tube was heated at 120°C in a
Personal Chemistry microwaves instrument for 1h. The fractions were pooled and the
solvent was evaporated. The residue was diluted with 2M NaOH and extracted 3X)
with EtOAc. The organic phase was washed with saturated aqueous NaCl solution
and dried over anhydrous Na,SO,. The solvent was evaporated. Yield: 440 mg
(99%). 'H NMR (400 MHz, CHLOROFORM-D) & 1.40 - 1.52 (m, 2 H), 1.52 - 1.54
(m, 9 H), 1.56 - 1.66 (m, 4 H), 1.68 - 1.75 (m, 2 H), 2.07 - 2.17 (m, 3 H), 4.14 (d,
J=1.62 Hz, 2 H), 6.65 (dd, J=8.50, 2.25 Hz, 1 H), 7.04 - 7.09 (m, 2 H).

Example 13
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N-(3- Amino-4-{[ (4, 4-di fl uorocycl ohexyl ) net hyl ] am no} ph
wenylejo3d@cet am de - 38 WO 2006/ 033631 PCT/ SE200BCDGEADI/001403
O ~OO0+HNI NO HNNHZ 1 NHNHFF FF
N-(4-{[(4,4-D fluorocycl ohexyl ) net hyl ] am no

N PO iR il ek binettind Hipeaonidazopes o

Thmethaheaiflfoh@i@e Pd/ C. The sol uti on was shaken in a
yggrer hydr ogenati on apparatus under H2 atnosphere (45

psi) at rt for 24h. The solution was filtered through
Celite and the solvent was evapor at eg). Yield: 1.32 g

N 400 MHz, CHLOROFORM Dj § 1.31 - 1.43
§?n8c’%NﬁW(- 1.73 (m 2 H), 1.74 3N N1 H),
A (m/L H, 1.93 - 1.96 (nP 1 0.
2.17 (m 5 H), 3.00 (d;J=66F Hz, 2 H), 397 N 3.

1.89 -
6.55 (d, J=8.40 Hz,. 1 H), 6.70 (dd,

10 (m 2
J:8.(40, : Hz, 1 H), 7.01 (s, 1 H), 7.13 J=2.34
Hz, 1 B TSfep D F

N-{2-tertF But y - [ (4, 4-difluorocycl ohexyl)pethyl]-1H
be%zi m dazol -5- yl}acetamide 15 OO NHZ HNNNH N F
2-tert-Butgl-1- [(4,4-diﬂuorocyclohexyl)methyl] -1H-benzimidazol-5 -ar%i%e 51400 mg,

o.%g{gmaggég@gﬁag@%g;g@wp@;%&gﬁg%-pgggm.ed
el ) SRR EOPLTE, PR (AR ooy e
stiied alad s dhd ibe whlutiommels tiagheslowitit samiratvd 2.q8&dus NSO, T t
solﬁlﬁ{)n,?d?ine EH& dfsigch g\tfeir%ﬂh}\ll@gusvﬁséggi %é Qolégntt ldvragtesgpo?a gc(le glijdsthe
product was purified by reversed-phase HPLC using 10-70% CH3CN/H,0 and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 50 mg
(79%). "H NMR (600 MHz, MeOD) 6 1.53 - 1.61 (m, 2 H), 1.67 (s, 9 H), 1.71 - 1.76
(m, 3 H), 1.76 - 1.82 (m, 1 H), 2.04 - 2.11 (m, 2 H),2.23-2.29 (m, 1 H), 3.01 (s, 3
H), 4.54 (d, J=7.68 Hz, 2 H), 7.42 (dd, J=9.22, 2.05 Hz, 1 H),7.75(d,J=1.79 Hz, 1
H), 7.91 (d, J=8.96 Hz, 1 H); MS (ESI) (M+H)" 400.0; Anal. Calcd(%) for
C1oHp7N30,5F, + 1.9 TFA + 0.1 H;0: C, 44.32; H, 4.75; N, 6.80. Found: C, 44.34;
H, 4.78; N, 6.55.

Example 14

N—{2-tert—Butyl-1-[(4,4-diﬂu0r0cyclohexyl)methyl]-1H—benzimidazol-5—

yl}ethanesulfonamide
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NaHCO3 sol uti on, saturated aqueous NaCl sol ution and

dried over anhydrous Na2SO4. Part of the product
wonrewiopsdasat ed during the washi ngs and was filt eCe8E2008001403

organic -39 WD 2006/ 033631 PCT/ SE2005/ 001403 phase

was evaporated and conmbined with the precipitate. The

pr oduct vvas di ssolved in 30 nmL of Ac and placed in

6 ségNed RS (5 mi/tube). Each tuke] heat ed at
150C |r 4l Chemistry microwaves N\astguent £ or
2.5h. TheATgRctidns were pooled and ©he -@-
evapor at ed. e productT was di*ssol ved i n EDGAC Nan

washed wi rh~aqueous NaHCO3 sol ution, saturated aqueous
NaCl sol and dried over anhydrous Na The
pr oductF purified by silica gel flash

chromat odgraphy using 2:1 / acetone: hexaneslas el uent.
Yield: 1.11 g (68%. 1H NWR (400 MHz, METHANOL - D4) S

2-ter mlauty1-1-[a@4 arﬁuoeoclyl}alohaxy@)zne(tﬁyl] QHH)enz 19&0% _5TrfRe (

5 G0 me
L. §_7|) fnr%pl)_band ?IM g?i Jng, }(_?,{37 Inmpl) \merg Qljsgﬂved il %ﬁ&nLl&‘ DCM.
Etl*fzﬁlesﬁfdﬁ)yl c}ﬁoﬁgé (0 177031'§L1(_|§n7 8 é%rﬁgl) Bas 49464 chopwmg and ]he solution

Wag _Sfl@‘ﬁ a’B(]:tfyt 2 ISh{ (The 4oliitibh Ws%ﬁé@%h%bﬁ@é&%ﬁeoﬁ@ﬁ@%
H2ZN N NH 30-

soléhgﬁli%aaﬁ'&gtfg a?]}g]?f)?ls é\lue%h sohp’uon and dried over anhydrous Naz;SO4. The
produ¢tiwds ﬁmﬁﬁdﬂ%}oﬁ}d@i %’J]%lll LAR H(}%g]r?;gxé/ usin Eti)%asrﬁ_}ﬁ?rﬁt The

& 1H benzi m dazol - 5- acet am
ansgrers 6P%>atratﬁd md ﬂ1§ re$idae Was dEB(ﬂlv‘chM MOl FWeOH. TFA

t 1 I tub
(0. 5 206 N 60 SNt L n SR 55 Bidon v stimed g ator 30

mirch&he sd)lwyntlwasre@we&dlaﬁa it pRfhct s dritipilig I 4, a?ﬂ)?dlng
and the 20 sol vent was evapor at eél

the Vﬁgﬁe‘éﬁ@%}&ﬁ aqite fergsrupdme N Alsa éfhddeﬁtﬁfr mgt(@:ﬂ‘%OSXH NMR
TS LR w%@ o
F 072 (Ma2$D41.7The .89 QM_?Z h}?z]? 8 (m, 1
1, 50,007 12 480 (& Pshbn He: 040, 78 (G0, H)=90B 595, 198,02 @
—Z?IS'BIZ 11499 85 (b 755 éSTH 1#% u§ (%9 oEehf ﬁ)z'sz 25 o 414
H , 704- 7.09 (m 2H) Exanpl e 13 -40
Example 15

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

yl}cyclopropanesulfonamide

o)

Rt OIS o w

F
2-tert—Buty1—1-[(4,4-diﬂuorocyclohexyl)methyl]-IH-benzimidazol-S-amine (300 mg,
0.934 mmol) and DMAP (115 mg, 0.934 mmol) were dissolved in 10 mL of DCM.
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WD 2006/ 033631 PCT/ SE2005/ 001403
N-{2-tart-Butyl-1-[(4,4-difluorocyclohexyl)nethyl]-1H
woemwiossadazol - 5- yl} net hanesul fonam de HZN N @cNSK2008/001403

NN FFFF 5
2-tent-Butyl-Il-[(4,4-difluorocycl ohexyl)rret hyl ] - 1H ben

Cﬂl%lg?gx@fsum@:ﬂgrlé‘l&% \}2%111%%110 Wias @%2%@?@ ﬁlgtsgllu}cigrll Svas
stivistdrad niefori2If. oTivd soliti @y W&E@Vﬁsﬁe@%&h%turﬁedlzlcﬁl W%%Th o

solution was stirred

soi%?q%? plggpd ngyéﬂamyﬂfpug Mgﬁ@t dheguodiet s/aNati& by silica

MgSO4. Th
ged lastf élﬁ@mal%%f g?‘igg iftid) 85 F gnt1 gh }% &@ggﬁs Were c@mepferpt@d

I t e
a@?ﬁhg g@n\é\ae;s riisatsleed-IﬁLZS 1B, of /el 5.7 @A Qo3 QA 2 %@@fﬁmol) was

ording the title corrpound as t

adg %‘?rﬁg)!? l Esf??f?lﬂgﬁ Rition as stiprgfl gt rtfor Hymiry, mﬂ%solxkhlt NM?H)
evapéitelykidd tMuc@w% H?I%lel ’%:mn %tﬂé&asz%%ing]t tltl%cmpound as

1ts%cogrés;iomhng "II-@A sth Z‘BIeld 39Qﬁ1g((m7%l HY NMRQ4od MI—IZ3 H)

METRANGL S o By fp, . ey L 08 o2 (%Ia,,zlza&éwg G2,
1.69)(s, VE) (158 ) 1.05H) j@@gl % - gl (ﬂzgﬂ)cﬁ’ o, ];J%r(mHZ B, 348 -

SF2 +°1.9
2. 2,%1 %5%3)'30%@@@51 @, 14H), :445;0 (AH=BAT8z, NeT) 6. 5B(ddEX08 © 15

Hzl$ {}92@ ISt of He (1), 2831444 T8r8cFe 1AL S YRS BYHED L H-

0 | f e
iiffﬁ%“@“ﬁ%‘éﬁgﬁ gg%os%o?%s Wr%ﬁi‘] ﬁf R é?l }Yﬁ 48 N 7n°-

Example 16
N—{Z-tert-Butyl-l-[(4,4-diﬂuor0cyclohexyl)methyl]-1H—benzimidazol—5-yl}-N—

methylcyclopropanesulfonamide

!

CD=O

F
2-terz‘—Buty1-1-[(4,4—diﬂuorocyclohexyl)methyl]-lH-benzimidazol—S-amine (65 mg,
0.202 mmol) and a catalytic amount of DMAP were dissolved in 5 mL of DCM.
Cyclopropanesulfonyl chloride (34 mg, 0.242 mmol) was added and the solution was
stirred at rt for 6h. The solution was washed with saturated aqueous NaHCO,
solution, brine and dried over anhydrous MgSQ,. The solvent was evaporated. The
residue was dissolved in 5 mL of DMF at 0°C and NaH (12 mg, 0.303 mmol) was
added. The solution was stirred at 0°C for 15 min. Methyl iodide (0.025 mL, 0.404

mmol) was added and the solution was stirred at rt for 2h. The reaction was quenched

-43 -



10

15

20

25

FFFF 2-tert-Butyl- | o
-[ (4, 4-di fl uorocycl ohexyl ) net hyl ] - 1H benzi m dazol - 5- am
woneos(083B31ny, 1.37 mol) and DVAP (165 ng, 1. BZT/SEZI0¥/001403
were dissolved in 50 nL of DCM  Ethanesul fonyl
chloride (0.170 nL, 1.78 rnnol) was added dropw se and

R B d B R TR S it etV s GemamiestoThe
prodiiai twas diss St AABION AeHdapseddFh 25l NI Jlaglg

hydrous Na2SO4. The product was purl
Saﬁﬁi%i%é gg‘&‘%éps Neghspletigroans: dstpd aybyanhyidrogs Fag¥0,. dEheloli@Rt was

oS g R b PORRT DY RheePahas T e g0 e )

CHgN/At Qb ddyayphitizeel affoetin$ etheRleWolpBuM®ss b 'c&gé‘sﬁtﬁﬁ'&ing TFA
oL,. 0 mn The solvent was evaporated an e

Sakr Sfd%g‘t gQ/@g Gtk pl NM%&QOrMélzhébaale 6@093?.34 bgg % mng (€97

' ' Y :
- TP PR D TRLAT kR By L fimag By 203 21
(my27H)42.2Bt 2.3 (), | ), 289~ 216560, (1), 3 49 s 418% 54 &12J=gl§§ Hz,
967 .]=( él—b,jl.73-1.827.ém 2 , 1799 -"2.0

Z%Jm -fév) / G H). 581 Gy T H), 05 (RJ28.96 iz, 2 HD) MSAES)

(M+d{7)+44(i0_62 Hz, 2 H, 7.38 (dd, J=9.08, 2.05 Hz, 1 H),
7.72

(d, 15 J=2.15 Hz, 1 H), 7.85 (d, J=8.98 Hz, 1
; M5 (ESI) (MtH)+ 414.0. Exanple 15
KI—I){Z-tast-B?JtyI-I-[(4,4-dif|uorocyclohexyl)nethyl]-ll—l—
benzi m dazol -5- yl} cycl opropanesul fonam de 20 H2ZN N N

ExhmpleiN ~ N~ FF FF
e 4, 4-di f | uorocycl ohexyl ) met hyl ] - 1H ben

] - -
N‘é'%ﬁ'egéﬂg’llﬁél(‘bﬂif{ié“Q@Wlﬂ@qul)me%ﬂ]-ilﬂébénzﬁntﬂaBMéélyI}lﬂﬁ

di ssolved in 10 nL of DCM -42 WO
HM%%%&%&%%@?%W%@%Pgﬁég05/001403 Cycl opr opanesul f onyl
chloride (170 ng, 1.21 mol) was added and the
sol ution was

(@)
H,N N n H
RDR Va s
\ — ° (:[W
N

F
2—tert—Buty1—1-[(4,4—diﬂuorocyclohexyl)methyl]—lH-benzimidazol-S-amine (66 mg,
0.205 mmol) and DMAP (25 mg, 0.205 mmol) were dissolved in 5 mL of DCM. t-
Butylsulfinyl chloride (0.031 mL, 0.246 mmol) was added and the solution was
stirred at rt for 2h. The solution was washed with saturated aqueous NaHCO;
solution, brine and dried over anhydrous MgSOs. 3-Chloroperoxybenzoic acid (90
mg, 0.410 mmol) was added and the solution was stirred at 1t for 12h. The solution
washed with saturated aqueous NaHCO, solution, brine and dried over anhydrous
MgSO,. The product was purified by reversed-phase HPLC using 10-70%
CH3CN/H,0 and lyophilized affording the title compound as the corresponding TFA
salt. Yield: 55 mg (48%). "H NMR (400 MHz, METHANOL-Dy) § 1.35 (s, 9 H),
1.49 - 1.60 (m, 2 H), 1.64 (s, 9 H), 1.68 - 1.75 (m, 3 H), 1.76 - 1.82 (m, 1 H), 2.00 -
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stirred at rt for 2h. The sol ution was washed with
saturated aqueous NaHCO3 sol ution, brine and dried

wovease/as3ydr ous MgSO4. The product was puri fi e#CIDBE2005/001403

silica gel flash chromatography using Et OAc as
eluent. The fractions were concentrated 5 and the

' di Iv i of MeOH. TFA (0.143 ni,
RIS P T Rt AL A
5tli i), 6B 1at7.86 (thor HYOM 1 S at ed
. h% Be guét mgi’ D e T D A CofdaRERR,
gﬁ@ @$ & brpldifhd O Hz®¢§ iib%fréhﬁcﬂ@dn\hml:/ﬁoaﬁatc 50.36;
H ¢jdq73@g) ng (77%. 1H NVR (400 MHz, NETHANOL-D4) 5
0.97 (m 2 H), 1.02 - 1.08 (m 2 H), 1.48 -
160(m 2 H, 10 1.65

E ;n@ gl 67-1.75(m 3H), 1. 75-1. 82
’{“ Eg‘zoozlo(mzH) 2.18- 2.28 (m 1 H), 2.53 -
o LT

yllemclonﬂwangsulﬁmaml&a MS (ESI) (MeH)+ 426.0; Anal.
Cal cd(% for C21H29N30 SF2 + 1.0 TFA. C, 51.20; H,

5.60; N, 7.79. Fo nCH5138 H 5.66; N, 7.56. 15
Exanpl e 16 F

N-{2tent-ButyI-I- (4(2r d\@ ohexyl ) met hyl ] - 1H
benzi mi dazol - 5-yl }-N- et hyt€ycNopt 6panesul f onani de 0

HZN NO ~SSNCNI >XNOC"

2-tert-Butyl-1-[(4,4-difluo

zi m dazol -5-am ne (65 ng, FQ. 202 mvol ) and a catal ytic

amount of DMAP were dissolved in 5 nL of DCM

Cycl opropanesul fonyl chloride (34 ng, 0.242 mol ) was
Ste@d@te?& [&ﬂ@,ﬂlhﬁﬂaaxmwwmxmetﬁﬂ!l-Qr(qq &hug;oeft%;a?_% The

be U{ ﬂ washed with ‘saturated aqueous
'%lp 3285y FYﬂeraneﬁul@eam@ anhydr ous MySOH4. The
sol vent was evaporated. The residue was dissolved in
5 m_of DVF at 0C and NaH (12 ng, 0.3 03 mvl) was
U{ibe@ The solution was stirred at OC for 15 mn.

iodide (0.025 niL, 0.404 mD % added and
'\n s stirred at rt for .ﬁﬂ&&@im]onp
vvas quer d o N
REOTe R

F

F F
N-[1 —[(4,4-Diﬂuorocyclohexyl)methyl]-2-( 1,1-difluoroethyl)-1 H-benzimidazol-5-
yljacetamide (for preparation see the following step B) (95 mg, 0.256 mmol) was
heated in 5 mL of 1:1 / 2M HCL:EtOH at 120°C for 1h using a Personal Chemistry
microwaves instrument. The solvent was evaporated. The residue was basified with
2M NaOH and extracted (3X) with EtOAc. The organic phase was washed with
saturated aqueous NaCl solution and dried over anhydrous Na,SO,. The solvent was
evaporated. The product was dissolved in 5 mL of DCM containing DMAP (31 mg,
0.256 mmol) and cyclopropanesulfonyl chloride (53 mg, 0.384 mmol) was added.
The solution was stirred at rt for 3h. The solution was washed with saturated aqueous

NaHCO; solution, brine and dried over anhydrous MgSO,. The solvent was
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-43 WD 2006/ 033631 PCT/ SE2005/ 001403 with saturated
aqueous NaHCCB3 sol ution and the sol vent was

weveposaised. The product was di ssol ved i n Et CAeCa|S#E2005/001403
washed wi th aqueous NaHCO3 sol ution, saturated
aqueous NaCl solution and dried over anhydrous Na2SO4.

TR e SRR R L e
Cﬂkﬁwzﬂg&ﬂygpﬂlﬁﬁamffdr&ﬁg 1 tftl%rc%&ﬂb%ug@ g%g{etcbﬁf%ﬁ)ggmg %q?A

as the correspondjng TFA™ salt. Yiel

salvY ield0ds mgz(zs%mbwmammmwmmm@ m) 8 0892 o 95 (m, 2

mf 0% (s é{%ﬁ; ]14%)1 sbige B8y st (sgn(mg3 .L;S 302570 (m, 1
HP23D (68 1} 205 (21 86,2 23’-E|)ﬁ53 o & gﬁ 538y BERSy, 3:?’@'),4;7 62

4.56
Hz 2g1), (7339 (dd, Hj—s 79, ® QS(Hz 1358796 (&sz =8 179H)z, 1I\1$) (E3IH, B2.15

{ mtﬁél?]% 2 oc;ﬁﬁa@e(ﬁﬁ%?ah&q{%ﬁq({/s ?‘Pﬁ-@éﬁ%ﬁ?@@%@oﬁ 0.3-THA; C,

47-Tk; HL8.65eNhgl1pr opm@43®8fgn¢mdﬁ g2y 1\ Nt OHY/
~SSNN Np 1): N F
2-tent-Butyl-1-[(4, 4- d| fI uor ocycl ohexyl ) met hyl ] - 1H ben

Sté;b B @kagogz; g ﬁ@ﬂﬁoéﬁﬁgﬂgylgpgthaﬁ%(fgi’ H{ﬂ a”df@ﬂﬁé
begmﬂslql-fﬁ-yi],dcetdmmN de (0.031 L, 0.246 mmol) was

added and the solution was stirred at rt for 2h. The
sol ution was washed wi th saturated aqueous NaHCO3

sol ut brine and dried over anhydrou MySOH4.

3- chl o oper oxybenzoic acid (90 ny, \'f 0 mml) was
added QWNEQI ution was stirred at 2h. _The
sol ution sped Wi th saturated aqueous

sol ution riNe and dried over anhydrou S0P The
product was purified by reversed-phase HPLC usi ng

10- 70% H20 and | yophilized affordi etitle

conpound- e corresponding TFA salt.
(489 . 1Hé_J\II\/R (400 MHz, METHANOL-D4) 6 E; ,
1. 49 - 0(m 2 H, 1.64 (s, 9 H, 1.68F 1.75 (m 3

N—('?QAm%ﬁoZE—{[(4}F—cﬁﬁucgr%]cycjlolwx’yl)izﬂe%c})ll]ar_nfh%}phenyl) acetamide (99 mg,
0.333 mmol), DIPEA (0.087 mL, 0.500 mmol), HATU (140 mg, 0.366mmol) and 2,2-
difluoropropionic acid (40 mg, 0.366 mmol) were stirred in 5 mL of DMF at rt for 1h.
The solvent was evaporated. The residue was dissolved in 3 mL of glacial AcOH and
heated at 80°C for 2h. The solvent was evaporated. The product was dissolved in
EtOAc and washed with aqueous NaHCOj; solution, saturated aqueous NacCl solution
and dried over anhydrous Na,SO,. The product was purified by silica gel flash
chromatography using EtOAc as eluent. Yield: 100 mg (81%). 'H NMR (400 MHz,
CHLOROFORM-D) 6 1.39 - 1.52 (m, 2 H), 1.57 - 1.63 (m, 1 H), 1.64 - 1.71 (m, 3 H),
2.06 - 2.16 (m, 3 H), 2.22 (s, 3 H), 2.29 (m, 3 H), 4.25 (d, /<742 Hz, 2 H), 7.31 (s, 1
H), 7.35 (d, /=8.79 Hz, 1 H), 7.60 (dd, /=8.89, 1.86 Hz, 1H), 7.86 (d, J/=1.76 Hz, 1
H).
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WD 2006/ 033631 PCT/ SE2005/ 001403 2.09 (m 2 H), 2.19

- 2.28(m 1 H), 4.50 (d, J=7.42 Hz, 2 I—|)2 7:3(%@(52%65/))01403
wO02006083632. 05 Hz, 1 H), 7.81 - 7.86 (m H) ; CHE

(MtH) +442.0; Anal. Calcd(% for C22H33N302SF2 +. :

TFA + 0.2 H2GQ C, 50.35; H, 5.99; N, 7.22. Found: C,
E s 5.73; N, 7.08. 5 Exanple 18

gé)’flg e[](4 4-Di fl uorocycl ohexi/l ) rreftﬂhyl ]1-2-(1, 1Ld| LI uor oe
Mm{@ 4—Dﬂﬂu?§i&?blﬁh@;@iﬁhetﬁ ¥ d1 1<z§ hOPSRRHAT! g,gz ’%ﬁ S1-5-
yl}gthanesulfonamlde .

N-[1-[(4, 4-Difluorocycl ohexyl)nethyl]-2-(1,1-difl _u(cj)ro%

thyl)-1H benzi m dazol - 5-)Iél ] NC)IécIC:O}oroKIaEelséulFf or;ar; ﬁl—[

o OF HCCD-SNN

1-] (Ah 4-Di f1 uorocycl ohexyl ) et hyl ] Ok_?lHl di fl uor oet hy

1) - 1FF bermXywNazof -5 15 yl ] acet am fr at iron
see the nai 0 step B) (95 ng, O. 266 \/\7&7(
heated i n”5 17 ZMHACETEt OH at 12 I

usi ng a Personal Chemstry m crowaves instrumgnt. The
sol vent vapor ated. The residue was ba ed_ with
2M NaCOHg xtracted (3X) with EtOAc. T gani c
phase was:washed with saturated aqueous NaCI™~ sol uti on
and dried over anhydrous Na2SO4. The sol verft was 20
N—{ew(pwmfﬁmoc%@h gaﬁﬁaayw\@saq L&ARb6E My )M 2T R 25

cont aj ni n
YOS aldY (B m 0 215 N was heated in 5 mL. of 1.1 /2M HCL: BtOH at
120°C for 1h using a Personal Chemistry microwaves instrument. The solvent was

evaporated. The residue was basified with 2M NaOH and extracted (3X) with

EtOAc. The organic phase was washed with saturated aqueous NaCl solution and
dried over anhydrous Na,SO,. The solvent was evaporated. The product was
dissolved in 5 mL of DCM containing DMAP (31 mg, 0.256 mmol) and
ethanesulfonyl chloride (0.026 mL, 0.280 mmol) was added. The solution was stirred
atrt for 2h. The solution was washed with saturated aqueous NaHCOj solution, brine
and dried over anhydrous MgSO,. The solvent was evaporated and the product
purified by reversed-phase HPLC using 10-70% CH;3CN/H,O and lyophilized
affording the title compound as the corresponding TFA salt. Yield: 22 mg ( 19%). 'H
NMR (400 MHz, METHANOL-Dy) & 1.29 (t, J=7.42 Hz, 3 H), 1.36 - 1.49 (m, 2 H),
1.58 - 1.66 (m, 3 H), 1.67 - 1.78 (m, 1 H), 1.96 - 2.06 (m, 2 H), 2.11 - 2.15 (m, 1 H),
2.21 (m, 3 H), 3.04 (m, 2 H), 4.33 (d, J=7.62 Hz, 2 H), 7.34 (dd, /=8.98, 1.95 Hz, 1
H), 7.64 (dd, /=5.47, 3.32 Hz, 2 H); MS (ESI) (M+H)"421.9; Anal. Calcd(%) for
C18H23N30,8F, + 0.8 TFA + 0.1 H,0: C, 45.76; H, 4.70; N, 8.17. Found: C, 45.73;
H, 4.52; N, 7.80.

Example 20

N-[1-[(4,4-Diﬂuorocyclohexyl)methyl]-2-(1,1-diﬂuoroethyl)-lH—benzimidazol—S-
yl]-2-methylpropane-2-sulfonamide
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0.256 mmol ) and cycl opropanesul fonyl chloride (53 ng,

0.384 mmol ) was added. The solution was stirred at rt
wbanocA336Bhe sol uti on was washed wi.t h sat ur at ed PaGSEZNS/001403

NaHCO3 sol ution, brine and dried over anhydrous MySO4.

The sol vent was -45 WO 2006/ 033631 PCT/ SE2005/ 001403

evapgy ated and the product was purlfled by

r ewe gd~phase HPLC using 10-70% Q and

| yophi | @f—fyg;\dlngthetltle conp Sast
corT espowd salt. Yield: 35 (2 9 . NB7<
(400 MHz, HANCOL-D4) 8 0.88 - 0. 95 (m 2 98

1.03 (in/Z(H. 1.39 - 151 (m 2 H, 161-168(|n
3 H), . 1.79 (m 15H, 2.03 (s, 2 H,
1H, 572 (mSH) 2.47 - 2.55 (m 1H), 4. ,
J=7.62 Fz, 2 H), 39(dd 3=8.79, 1.95 Hz,FIHY,
7.65 (d, S8 70 He. H, 7.67 (d, J=2.15 HzF1 H);
N‘“’ﬁ[@ﬁs‘)’ﬂ‘ﬂw’fbﬁ?@%“@?‘ﬁ e REob D g >
Yl]&‘?et%lde +€|1854m380 4% ngodlPwad BeaSideip 5Bl of 1:1/2M HCL FIOH at
uor oe

I | oh I t hyl 1-di f
b et peka Al el 2 (L L 0 b
evaﬂuratechl TFhe Msidue wak badh
Et(g 3: neo Zl i (2 4a dflit%:dl v&fglg glc\:dylgﬁoﬁea%g |e)’“ra%’~'ﬁq/ 3])Qrﬁ’ 1Hfb} ph
ﬁ}gﬂ 8’&&3% Se(\w vrgshed &ith. s3@@tedadueoudINRES o RidAGhd

dried- RN mol) and 2, 2-

1dl?}“%groproplonlc “aci d %Xﬁﬁﬁgweﬁq§§§3ﬁng § Tegisiug was
dlsgqlm wh mh of DEMahd Pty aulfidy] fcmonha (, oﬂﬂﬁ;@'ﬁ@?&mc\’ﬁand

at e@ The residue was di ssol ved
DM MADESS e, 0495 Bimpl) Weseraddodh: TIworohtisn Wiy stifted abaltwer, The
soluish @NAPhad QG 0
d washed wit ﬁsggﬁgoﬁg%wcg’ a‘?ﬁ b q’é’é‘?&?‘i@@%‘%o"ﬂ
a{Pélé %gsgos Qmompemybalzmwt}wﬁ %zgg n@g/@;r 9%%ﬁ’1€f %ﬁ% added
ified by silica gel as
ild'\!ﬂ% ggr?é?% g&gsp 1rregl 31% ﬁtgelvgg @Jgﬁ%@h&%‘ﬁ%hed{ wathgatutned alrgleous
all8DYgolufith, IuMBe @AQ0Bridd B
by s Hhse B3 163 ‘gﬂ ohh) % e i I?rfﬁ'(“fﬁwaﬁ pﬁflﬁed
y ged-plasq HIPLG using 4§ 0-7 °o,2@H3((§1\I/IrBOH)1d 1Rop2ideaffdrdilg the
titlefoosipobifld as'thé cOfredfonditg Pra 1 Nilte 7&mg (25%). 'H NMR (400
MHz, METHANOL-Dy) § 1.33 (s, 9 H), 1.37 - 1.49 (m, 2 H), 1.60 - 1.65 (m, 3 H),
1.68 - 1.78 (m, 1 H), 1.97 - 2.06 (m, 2 H), 2.11 - 2.14 (m, 1 H), 2.21 (m, 3 H), 4.32 (d,
J=7.62 Hz, 2 H), 7.40 (dd, /~8.89, 2.05 Hz, 1 H), 7.59 (d, J=8.79 Hz, 1 H), 7.70 @,
J=1.95 Hz, 1 H); MS (ESI) (M+H)" 449.8.

Example 21

N-[2-(1,1-Difluoroethyl)-l-(tetrahydro-2H-pyran—4-ylmethyl)-1H—benzimidazol-
S-yl]-N-methylethanesulfonamide
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H, 7.35 (d, J=8.79 Hz, 1 H), 7.60 (dd, J=8.89,1.86
Hz, 1 H, 7.86 (d, J=1.76 Hz, 1 25 H). -46 WO
waQes/dx3631 PCT/ SE2005/ 001403 Exanple 19 PCT/SE2005/001403
X-[1-[(4,4-D fluorocycl ohexyl)nmet hyl]-2-(1, 1-difl uoroe
t hyl ) - 1H benzi m dazol - 5- yI ] et hanesul fonamde _1'rO
HN\9HNFONFCC NF FF5FF N[
1[(44D|fluorocycl yl)rrethyl] 2-(1,1-difluoroethy
l)-1H benzi m dazol - NJIe B0 ng, 0.215 mmol)
was heated|n5m_of Dla@ Et OH at 120C for
I h using a Personal Chem st MVes i nstrunent.
The sol vent was evaporated. The reS| due was basified
with 2M NaOH and extracted ( with 10 Et OAc. The
organi ¢ phase was washed wi t}y saturated aqueous NaC
solution and dried over anh ous Na2SO4. The sol vent
was evaporated. The product was dissolved in 5 niL of
DCM cont ai ni ng DVAP (31 ng, 0.256 mmol) and
Stephmeg2H(T mrmﬂucﬂdeﬂmmlb—((e&a(h&ﬁr@fl—@yr&&gi-miﬁﬂthym\aﬂ—

added s stirred rt for 2h. The
b%‘b?{"m‘?%ﬂﬂgail bégﬁtg‘él"\\aﬁ ‘H’s'é]é?'lﬂné'fiéd aqueous NaHCO3
solution, brine 15 and dried over anhydrous MgSO4. The

sol vent was evaporated and the product purified by
rever sed{phase HPLC using 10-70% CgSCI\V H20 and

| yophi | Hied fNordimg the titl ound as the
cor r espond TF»—%H Yi el d: 22 . ~N
(400 Wz, NEFRNOL/Ba) S-1-29 (1. 537%
1.36 - 1.49 (m H, 1.58 - 66(

1.78 (m 1 B .96 - 2.06 (m 2 H), 211- .15 (m 1
H, 20 2.21{m/3 H, 3.04 (m 2 H, 4. , J=7.62
Hz, 2 H), 7.327(dd, J=8.98, 1.95 Hz, 1 7.64 (dd,

J=5.47, 3.32 Hz, 2 H: MB (ESI) (MtH)+421.9: Anal .
Cal cd(% for CL8H23N302SF4 + 0.8 TFA + 0.1 H2O G,

45.76; H_4.70; N, 8.17. Found: C, 45.73; H 4.52; N,
Ethag@uifg@dg}g%p &5%9pL, 0.58 mmol) was added to a solution of 2-(1,1-

di u[)%)) h%ﬁﬁ n%tfl%qug[ %119&9@?%%)&5? 4 r}Wm&lthyl) (1}{ l}en(%hifnjdlailgor
amine (150 mg, 0.48 mmol) and DMAP (71 mg, 0.58 mmol) i in DCM (15 mL) at
ambient temperature. The reaction mixture was stirred overnight and the solvent was
concentrated. The product was purified by reverse-phase preparative HPLC using
MeCN 10 to 90% gradient in water to provide the TFA salt of the title compound as
white solid. Yield: 70 mg (28%); "H NMR (400 MHz, CD;OD) 6 1.24-1.37 (m,3
H), 1.36 - 1.53 (m, 4 H), 2.12 - 2.32 (m, 3 H), 3.05 - 3.17 (m, 2 H), 3.25 - 3.31 (m, 2
H), 3.33 (d, J=3.71 Hz, 1 H), 3.36 (s, 2 H), 3.89 (m, 2 H), 4.33 (d, J=7.42 Hz, 2 H),
7.49 (dd, J=8.79, 1.95 Hz, 1 H), 7.69 (d, J=8.98 Hz, 1 H), 7.77 (d, J=1.76 Hz, 1 H);
MS (ESI) (M+H)" 402.0;

Step B. N-{5-[Acetyl(methyl)amino]-2-[(tetrahydro-2H-pyran-4-
ylmethyl)amino]phenyl}-2,2-difluoropropanamide
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yl]-2-met hyl propane- 2-sul fonam de -47 WO 2006/ 033631
PCT/ SE2005/001403 H'~y N\ NFHp !l / *SSNNF NF

WO 2006/033d@8+-F F F F F N[ PCT/SE2005/001403
| -[(4,4-D fluorocycl ohexyl )methyl]-2-(1, 1-di fl uoroet hy
)-1H, - benzi m dazol -5- yl]acetam de (185 ng, 0.498
mmol ) was heated in 5 nL of 1:1 / 2MHCI Et OH at

120C for | husing a Personal ChenistryFnjcrowaves
|nstrunent The sol vent was 5 eva g. The residue
\EEQ\' fiNkt} wi t h 2Ml\la(}|an|extra d (3X) with

agueo

e organi_c_phase th saturated
sol uti on and ried gyer anhydrous
Na2SO4. Thie sgl vent was evapor at €d. NFhe resi due was

di ssolved iy 5 of DCM and t-butyl'sulNNnyl chloride
(0.075 nm_, 5 mmol ) and DMAP (25 , 0.498 m nol)
were added. The solution was stirred for I h. The
shed with saturat ed aqueous NaHCO3
Hé%‘ﬁ@ "tJu 3& fﬁ@og)aﬁaldd\?ﬁ%@%%ﬂ [(t@trﬁhydm%@ plyge@evr
BBy emaRgpRnyhe
P Y DA e AR e £P0T g, .8 By B+ b e
seg xamplsnl, m;ath;o B trersaddad ad eslolaaueomz M@gopanow acid

03D e oD g rPEA o5 i Binclivad Vit Bt afoom

teﬂl@erﬁﬁl% @lﬂa@ﬂcﬂgﬂ n8RElrd MQ@QHe‘d@v@ﬁ% _?_1;1% i&g{f BPQIQS’[Sl d:

title conpound as the correspond
cop@e%tefizig%the NVRApetODRS rwereﬂ&ﬂ' BEAL.- The)orgariic 83s (vashed

Wi%l W)a.ter Js%t?i% d(TlIaﬁ%O(; rs%lu%o%%ﬁd Lingy 8‘ hE %}fg%glc'%yergvaf firied over

anﬁydréus( Nu2SO4laipd ﬁi&e&ﬂl The sodver waé c&i’eeﬁﬁiated érv?n Be Hﬂe
9, 2.05 Hz, 1 H),

d
co Oulid ébat & *cysgé (f%r e Jext step V}qfhoui fq,ther p}glf@@gpy Yleld 1 00 g
U%%@Eﬂ){Sgﬂﬁ)% _@_B*‘ Ej@@l’%ﬂ e 21 N

D fl uoroethyl)-1-(tetrahydro-2H pyran-4-yl neth
yl)-1Hb enzim dazol 5-yl]- N net hyl et hanesul f onam de

Step C. N-[2-(1,1-Diﬂuoroethyl)—1-(tetrahydr0-2H-pyran-4-ylmethyl)-lH-

benzimidazol—S-yl]-N-methylacetamide

T, oL
g

N-{5-[Acetyl(methyl)amino]-2-[(tetrahydro-2 H-pyran-4 -ylmethyl)amino]phenyl}-
2,2-difluoropropanamide (1.00 g, 2.70 mmol) was heated to 90°C overnight in acetic

acid (20 mL). The solvent was concentrated. The crude product was purified by flash
chromatography on silica gel, using MeOH 3.5% and acetone 8% in DCM as eluent,
giving the title compound. Yield: 0.48 g (50%); MS (EST) (M+H)": 352.0.
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-48 WD 2006/ 033631 PCT/ SE2005/001403 \ 1 SNNF Ol
NF OStep A

Wwok2p@/003631- di f | uoroet hyl ) - 1- (t et r ahydr o- 2H pyr BOTAEI08B01403
thyl)-1H benzi m dazol - 5-yl ] - N- et hyl et hanesul f onam de
5HNNF\i JNF SNNF30ONI ~F Odo

' d
SR ER oo o G o bartipiro AR by D L

0
b idazb)slagrigét pyr an- 4-yl nmet hyl ) - 1H benzi m dazol -5 1
%I(rflhge a?lbéoarrgl, 0.48 mmol ) and DVAP (71 ng, 0.58 mmol)

in IDCM (15 nL) at anbient terrp,arature The reaction
¢ StFrred overni ght ramd I gol vent was
Q2

e product was pur
10 to 90%

rever 3¢ pm ase preparatinve HPLC us

radient ip water to provide the TFA salt of the title
gorrpou &s white solid. Yield: 70 (28% ; 1H NMWR
(400 CD3CD) S 1.24 - 1.37 (m 15 H), 1.36 -
1.53 4 H), 212-232(m3|—|)O .05 - 3.17 (m 2

N-gﬁ-glcﬁ ﬁﬁu&roé&h?ﬁgﬁ%ﬁa(%@%Z%p%r (%nglreatﬁylg ﬁﬁ%@zp@da@ol -5-y1]-

N-H)e,thylgceﬁ&llﬁé*q) 48 %‘,81 %’91{111%0 Hezté'ﬁeate]d tb80 I\g ?%g g?t iméctiedfrated

Hz , .
H ]“ﬁsg)mlgq)gihgreag@or&n@ﬁu@ was cool to 0°C and brought to slightly basic pH
(é G th a c?yla Zﬁ*(tetrah dr o- 2H pyr an- 4-
sl O St o R B Sxebladongp sy G dwd 2. v
coﬁibﬁ&ﬁ%g’&&lla?@ hek2RBsHed Wit ine dried over anhydrous Na,SO, and
filtered. The solvent was concentrated giving the title compound that was used for the
next step without further purification. Yield: 0.42 g (98%); MS (ESI) (M+H)": 310.2.

Example 22
N—[2-(1,1-Diﬂuoroethyl)-l-(tetrahydro—2H—pyran—4—ylmethyl)-lH—benzimidazol-
5-yl]-V-methylpropane-1-sulfonamide

' O
HN i
|OS TSN LR
N F —_— 0 N>—7<F

0
0O

Following the procedure of step A in example 21 and using propanesulfonyl chloride
(65 uL, 0.58 mmol) provided the TFA salt of the title compound as a white solid.
Yield: 68 mg (26%); 'H NMR (400 MHz, CD;0D) & 1.02 (t, J=7.42 Hz, 3 H), 1.40 -
1.54 (m, 4 H), 1.74 - 1.87 (m, 1 H), 2.17 - 2.34 (m, 3 H), 3.05 - 3.15 (m, 2 H), 3.32 -
3.37 (m, 2 H), 3.37 (s, 3 H), 3.85 - 3.97 (m, 2 H), 4.35 (d, J=7.62 Hz, 2 H), 7.50 (dd,
J=8.89, 2.05 Hz, 1 H), 7.71 (d, J=8.79 Hz, 1 H), 7.78 (d, J=1.95 Hz, 1 H); MS (ESI)
(M+H)"416.0; Anal. Calcd for C19H27F2N3058 + 0.1 MeCN: C, 54.96; H, 6.56; N,
10.35. Found: C, 55.02; H, 6.40; N, 10.24.
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O~F NNH I NH )aNHO)::~NH O O HATU (1.44 g,
3.78 mnol) and N-{3-am no-4-[(tetrahydro-2H pyran-4-
we@howstoasd3) am no] phenyl } - N- net hyl acet am de (1. 08CTH/SEHN06001403
nmmol ) (for preparation, see Exanple 1, steps Bto E)
were added to a solution of 2,2-difluoropropanoic acid
‘ﬁ‘gﬂo 40 g, 3.60 nmol) and DIPEA(O 75 L, 4.32 mol)
Ex Blﬂ-‘z 100 m.) at room tenperature. The reaction

2 g > 4SQLVeNt WS .
N DT oS B A o H-py P« B ogeimgaazol-
SFl]ca¥anethijeydopeopanevlfonangied W th water, saturated
NaHCO3 sol ution and brine. The organic |ayer was dried

over anhydrous Na2SO4 and filtered. The sol vent was
concentfated giving the title 10 conmpound that was

used fgg_the nﬁxt tep without furtBer purification.
Yi el d: 1\7 % M8 (ESI) ([HB+N_37Q. 24 Step C
N-[ 2- (1, 1"0A thyI_)_J_,Ltetrahyéro- yr -A-yl ne
thyl)-1H ben2|n1dazol 5-yl]-Nnet hyl ac i OF

N NHO ~ Cc NF 15 Odo N

{5-[Acetyl (nethyl )am no] -2-[(tetrahydro-2 ran-4-ylm
et hyl ) am n&-phenyl }- 2, 2-di fl uor opropanar de)(1. 00 g,
2.70 nmmol ) was heated to 90C overnight irPacetic acid

rated. . The

. ) |
Fél%%df%ﬁhe I&%dﬁ% tg%\/iapsﬁ%o & Wmc&@rwsgﬁnﬂ chloride
(ss ipili, 0 8g8inol) Wad neatﬁ:{%%ia&@ %@fﬂ%h%%ﬁdﬂ% tﬁe/orm sgﬁ%gﬁfe title

eluent, 20 giving the title conpound. Yi el
congygd answhitsslid. Miell:13558 (52%),; 51—'1 Nmm@oems,@@m 5

0850 SO 7 T 32 P ERRD: kP = 155 a0 Ay 820-v P g 2 -
2.66 §thEHNY.IT 1388 (m, 3 H), 3.39 (s, 3 H), 3.86 - 3.97 (m, 2 H), 4.36 (d, J=7.42
Hz, 2 H), 7.52 (dd, }=8.79, 2.15 Hz, 1 H), 7.70 (d, J=8.79 Hz, 1 H), 7.81 (d, J=2.15
Hz, 1 H); MS (ESI) (M+H)" 414.0; Anal. Caled for C19H,sF,N305S + 0.1 H,0: C,
54.95; H, 6.12; N, 10.12. Found: C, 54.91; H, 6.09; N, 9.68.

Example 24
N-{2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl]-1H-benzimidazol-5-

yl}ethanesulfonamide

_

nN=0
2T

X

F.'
Step A: N-{2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl]-1H-benzimidazol-5-

yl}ethanesulfonamide
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benzi m dazol -5-amine NNFHN Ol / NF-- 1\ NFN
F Odo

wORp®/031631- Di f | uoroet hyl ) -1-(tetrahydro- 2H pyr RATAEN 08801403
t hyl ) - 1H benzi m dazol -5-yl]- 5 N-nethyl acetam de (0.48
g, 1.37 mmol) was heated to 80C overnight in
concentrated HCO (80 nL). The reaction m xture was

CO%F,\}O 0C and brought to slightly Qazﬂ ‘H pH ESi ng

e conmpound was extr 3
(3X) a 5 I ned organic Iayerso/ver i
brine, driedjover anmzsm and fi

sol vent oncentrated giving the title corrpo nd
t hat was d for the 10 next step w thout her
purifica . Yield: 0.42 g (98%; M (ESI) H) +:

310. 2. FExanple 22
N-[2-(1,1-Di fl uoroethyl)-1-(tetrahydro- 2H-pyran 4-yl me

2- fe%qSﬁltyil 'l'ﬁg?ﬂﬁbﬁb yDmethyl]-1H- ben21m1dazol 5 amme (Nor

t hyl propane-1-sul fonam de HN N
prbpaEatlcﬂ s&6 falpwifp biepyB g F) (68 mg,db&&mmOb)fandtWAR (2 mg,

o B ERRR e RSUVRLA®: R SHICRL nBesuib P FhibGoe (st
0. @§7 RAmoN W& &Akd 8ad th¥is6lublon 68s B‘Iﬁlrréc?ﬁ% for2hl MYRsq466h was
1.02 (t, J=7.42 Hz, 3 H) 1.40 - 1.54

Wz(shﬁd wlth)satuiatqhaquegusgl‘;fal(lﬁpg solpgion, Pripg and driegho &k degus
R &
HFLG Qm(ngdﬂ 7095 8HBAN/R,M andHxopHilikhd affordihg(the title-&ord@oulid as the
coppsaoncti T Fi BeTBomakDAL). g e Ml THRN G-
D‘SQSP% 200%%0%%63%9 gg% SE%@?%%I{F? 6?E§Q (mrN1 Héol 5. 1.62
(m, 1 H), 1.63 - 1.66 (m, 9 H), 1.69 - 1.75 (m, 2 H), 1.96 - 204(m 1 H),2.06 -2.12
(m, 2 H), 3.12 (q, J=7.42 Hz, 2 H), 4.44 - 4.49 (m, 2 H), 7.39 (dd, J=9.08, 2.05 Hz, 1
H), 7.73 (d, J/=2.15 Hz, 1 H), 7.85 (d, /=9.18 Hz, 0.7 H), 7.85 - 7.88 (d, /=9.18Hz,
0.3H); MS (ESI) (M+H)" 396.0; Anal. Calcd(%) for C2oH3oN30,SF + 1.3 TFA + 0.5
H,0: C, 49.11; H, 5.89; N, 7.60. Found: C, 49.10; H, 5.84; N, 7.52.

Step B: tert-Butyl [(4-fluorocyclohex-3-en-1-yD)methyl]carbamate

H H
NEOY 5\(@/0%
F

4-N-Boc-aminomethyl cyclohexanone (4.95g, 21.8 mmol) was dissolved in 80 mL of
THF. DAST (4.3 mL, 32.7 mmol) was added dropwise and the solution was stirred at
50°C for 5h. The solvent was concentrated and the product purified by silica gel flash
chromatography using 3:1 / hexanes:EtOAc as eluent. Yield: 1.62 g (30%). 'HNMR
(400 MHz, CHLOROFORM-D) 6 1.36 - 1.42 (m, 1 H), 1.44 (s, 9 H), 1.70 - 1.80 (m,
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N-[2-(1,1-Difluoroethyl)-1-(tetrahydro-2H pyran-4-yl ne
thyl)-1H benzi m dazol - 5-yl] N

waorbdeyBsssc| opr opanesul fonam de HN ~ N F ~ ~ ~NPOT/AE2005/MH)1403

F O5 0O Followng the procedure of step A in exanple
21 using cycl opropanesul fonyl chloride (81 L, 0.58
mmlg3 and heating to 60C overnight, provided the TFA
2801 1.33¢ 190dm, il H)e2.08 o plduiy 1d9), 2. Mhi2 29 @w)3 H), 3¥04el 111 (m, 2

Wil ) 0.85 - 0.93
HY 2608, § 9,3 01 S OGO 5D. X sSR0SI S0 4y
2.24 (m 3 H, 2.55 10 2.66 (m 1H)2l3_’|)31-3g (33(m
. , 3 3.86 -
S@P%Iz(ﬁ-ﬁ§950§ymhev3w-l(-uameﬂaélamme hydepchjoride H) |
7.70 (d, J=8.79 Hz, 1 H), 7.81 (d, J=2.15 Hz, 1 H);
MB (ESI) (M+H)}414 0; Anal. Calcd for CLOH25F2N303S +

0.1 H2GC 6.12; N, 10.12. FEoun

54.91: H, 6 ﬁ@fas 15 Exanpl e 24 " e ©
N-{2-tert-B Iol- (4-fluorocycl ohexyl)methyl]-1HDb
enzi m dazo yl} et hanesurfoftam de H \-SSNN Ol
\' N F 20 A
N-{2-tert-Buytyl-I-[(4-fluorocyclohexyl))methyl]-1H benz
i m dazol -5- 'yl } et hanesul f onam de -52 2006/ 033631

te%ﬁtﬁf{@-%é%}@igﬁex-ﬁ%ﬁl lb&lﬁﬁetmﬁéa%i}hate (1.62g, 7.06 mmol) was
stitred in 25 mL of 1M HCVACOH at rt for 2h. The solvent was evaporated and the
product was precipitated in ether, filtered and dried under vacuum. Yield: 1.13 g
(97%). "H NMR (400 MHz, METHANOL-D,) & 1.44 - 1.53 (m, 1 H), 1.80 - 1.89 (m
2H),1.90 - 1.98 (m, 1 H), 2.16 - 2.23 (m, 2 H), 2.26 - 2.34 (m, 1 H), 2.88 (d, J=6.25
Hz, 2 H),5.12-5.19 (m, 1 H).

>

Step C: N-(4-{[(4-Fluorocyclohex-3-en-1-yl)methyl] amino}-3-

nitrophenyl)acetamide

N-(4-Fluoro-3-nitrophenyl)acetamide (460 mg, 2.32 mmol) and [(4-fluorocyclohex-3-
en-1-yl)methyl]amine hydrochloride (350 mg, 2.11 mmol) were stirred in 20 mL of
EtOH containing TEA (0.735 mL, 5.28 mmol) at 75°C for 48h. The solvent was
concentrated. The residue was dissolved in EtOAc and washed with aqueous 5%
KHSO,, saturated aqueous NaHCO; solution, brine and dried over anhydrous MgSO,.
The crude product was purified by silica gel flash chromatography usiﬁg 2:1/
hexanes:acetone as eluent. Yield: 553 mg (85%). 'H NMR (400 MHz,
CHLOROFORM-D) § 1.51 - 1.61 (m, 1 H), 1.84 - 1.93 (m, 1 H), 1.96 - 2.03 (m, 2 H),
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2-teat-Butyl-Il-[(4-fluorocycl ohexyl)nethyl]-1H benzim
wdaawlo3s3anm ne (for preparation see foll ow ngPETSpE2008001403

to F) (60 ng, 0.198 mml) and DVAP (24 ny, 0.198

mol ) were dissolved in 5 nL of DCM Et hanesul f onyl

| Qryi 0 A5, 0.257 | dded dth
238 310 041 2227 PP @, 3 800 (oh 2 Tk 1odma D6 ikddc,
JYREhEM, WHY 1. W td 1
and Ioilr’i lé\gm’zvvilfésg%ﬁ?g?g%gd@ %%64? ez’?g*‘?;egn@(l%gﬁ-%z’z

vaporated and the product was purified by
rever sed- phase HPLC using 10-70% CH3CN H20 and
| yophilized affording the title conmpound as the

5  Stepir:eApGrahinivgy-4-K R4l drocyd ' 9 .
(400 l\/ﬁz ey Dﬁﬂ(glegli.ylﬁg'gt(l@aﬁ&@f?eé@wﬁw‘,ﬂe
1.34 - 1.41 (In, 2 H, 1.43 - 1.51 (m 1 H, 1.53 -
1.62 (m 1 H, 1063 - 1.66 (m 9 H), 1.69 - 1.75 (m

2 H, 1.960- 2. 04" 1 H, 2.06 - 2 124 2.H,
Y (éﬁﬂgﬁgn H),H)4. 44’ - 4. 49%’“\@@% 39
(dd, J=9008. Hz, 1_H). 7,73 (d, a=2| 1 H),

7.85 (d, J=9.18 W1 0.7 H), 7.85 - 7.88 (d,” JoNHgHz,
0.3H); M ( H) + 396. 0; Anal. Cal cd(o for
.3 TFA + 0.5 15 H2O C, H,
Found: C, 49.10; H 5.84F " N~7.52. Step

C20H30N302S
5.89; N, 760

: . Buty|
N—Fﬂf@{'ﬂi&ﬂx%@y%qheﬁéml@Bmptl;ml]pmday}mmpm;m}aeetaﬂdd

\ | - - i t.
O dhamana ek 328 il SRR RPuad o syehcgproumt

10 of A{%d1d/C T e BASHo WaSshuken 8Rdc7 Hpmhésgh?%r(ag gﬁsi %ﬂgg R¥h3e

t he sol ution S irred at
hy@‘%g%%‘fmv%%afﬁt&ﬁ efefﬁm?qré&%@d Thg goletien pies fltered paroigh editband the
15bhtivea sKiel§: & | -
S oxanes: t%%%aagleélg'uweo%?.%t @?é"?‘gg&%&?ﬁ? @%58%7.9-9% NVR
(400 MHz, CHLOROFORMD) S 1.36 - 1.42 (m 1 H), 1.44

. S 700 180 (m - -53 WO 2006/ 033631
St /@é?dﬁéﬁhﬁ'&b‘&ﬁ-‘i%fgiy%%eﬁbme{haﬂkilﬁ-&mynmam-s-
15  yl}qeatdmdjde2. 17-2.29 (m 2H), 3. 04-3.11(m 2
H),4.61(s, 1H),5.11-5. 15(m 0. 5H), 5. 16-5. 19(m 0. 5H) .
Step C. [(4-Fluorocycl ohex-3-en-1-yl)nethyl]am ne
hydrochljoride 5 H NYO Y NH2 HC

YO YO
O O

N-(3-Amino-4-{ [(4-ﬂuorocyclohexyl)methyl]amino}phenyl)acetamide (300 mg, 1.07
mmol) and DMAP (25 mg, 0.214 mmol) were dissolved in 10 mL of DCM.
20  Trimethylacety! chloride (0.145 mL, 1.18 mmol) was added dropwise and the solution

was stirred at rt for 1h. The solution was washed with aqueous NaHCO; solution,

F

brine and dried over anhydrous MgSOy. The residue was dissolved in 5 mL of AcOH
and was heated at 150°C for 2.5h using a Personal Chemistry microwave apparatus.
The solvent was evaporated. The residue was dissolved in EtOAc and washed with

25  aqueous NaHCO; solution, brine and dried over anhydrous MgSO,. The crude
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OITFF tent-Butyl
[ (4-fluorocycl ohex-3-en-1-yl)I nethyl]carbamate (1.62g,

w6 208/08331) was stirred in 25 nL of 1M HC / Ac GEITAE2005/001403

for 2h. The sol vent was evaporated and the product
was precipitated in ether, filtered and dried under
vacuum Yield: 1.13g 10 (97% . 1H NWR (400 MHz,

proMEa’c B b silhcé‘ge} fldshmBropmtography, usingR 1/ adet@e:faxanes

as elu;)ltg X 1@13‘019:6 r%xlg (53R 81P(1H'1§21§ Eé)O%@HZ;.éH%%)R(é%O%) 5915
LR 2 6 P TR T2 etk o Pt 5 11

1. 7‘8'(hf Qﬂ?ewbg?gm(@mlge) Elh()]zl-+,2| 08 0, I- HNZMO 42 10 Oy, Z\H
ntro

2 it 3 Honh 1P AT q%rzaa,&sé%k%%‘:ﬁg%% Gr o 8GR 1,

e e 138 S BT G, 1

ﬁn]ﬁﬁ)for 48h. The solvent was concentrated. The
resi due was di ssolved in EtOQAc and washed w th aqueous
5% KHSO4a saturat ed aqueous NaHCO3 sol ution, brine
Stesmﬂ ?&érﬁiﬁu@yﬁf G ethyTREH W eoliniah AFLE Smbes
rified by SI i ca gel flash” chromat ogr aphy using 2:1
hexanes: acetone as eluent. Yield: 553 ng (85%. 1H
NI\/R(4|\/Hz 25 CHLO?GZO?MD) 8 1.51 - 1.61 (m 1 H),

2006 336

1 1.96 - 2.03 (m HN 184
2005/ 001403 2.16 - 2.1 :
2.22 O 2.3 3—2—6—(—m»2|—|) 5.12@?E j;
6.84 (d, J=9.3 FE 7.21 (s, 1 H), 7.79 (dd,
J=9.18, 2. : .09 (d, J=2.54 Hz, H. 5
Step Dt
N- ( 3- Amifno-4- {[ (4-f | uor ocycl ohexyl ) net h)ﬁ ] am no} phenyl

W358, FTAG [N elorddyERhe: 1Bt i bebMihiakzol 5-y1yacetamide
(190 mg, 0.550 mmol) was heated in 5 mL of 1:1/2M HCI : EtOH at 120°C for 1h
using a Personal Chemistry microwaves apparatus. The solvent was evaporated. The
residue was basified with 2M NaOH and extracted (3X) with EtOAc. The organic
phase was washed with saturated aqueous NaCl solution and dried over anhydrous
Na,S04. The solvent was evaporated. Yield: 154 mg (92%). 'H NMR (400 MHz,
METHANOL-Dy) & 1.28 - 1.39 (m, 2 H), 1.41 - 1.50 (m, 1 H), 1.53 - 1.59 (m, 1 H),
1.61 - 1.64 (m, 9 H), 1.69 (d, J/=7.81 Hz, 2 H), 1.95 - 2.03 (m, 0.7 H), 2.05 - 2.11 (m,
2 H),2.13 - 2.22 (m, 0.3 H), 4.37 - 4.44 (m, 2.7 H), 4.47 - 4.56 (m, 0.3 H), 7.11 (4,
J=2.05 Hz, 0.5 H,) 7.13 (t, /=2.05 Hz, 0.5 H), 7.15 - 7.18 (m, 1 H), 7.67 - 7.73 (m, 1
H).

Example 25

N-{2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl]-1H-benzimidazol-5-

yl}cyclopropanesulfonamide
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N-(4- f [(4-Fluorocycl ohex-3-en-1-yl)nethyl]am no }

-3-nitrophenyl )acetam de (340ng, 1.11 mmol) was
wdizesoBssd i n 25 nl of Et OAc contai ni ng a cat aPgTiSE2005/001403

amount 10 of 10% Pd/ C. The sol uti on was shaken under

H2 at nosphere (40 psi) using a Parr hydrogenation

apparatus at rt for 48h. The solution was filtered

t hrough celi te and the solvent was Qey_fapor ated. Yield:

308mg,N9 ESI) (M+H) +279

N-{2 te ut -[ (4-f1 uorocycl ohe>61| ) I ]\}-"3<L benz
|m dazol Iy acetamde—H N NH2 N

I\I-(3 Ami 4<{[ (4-fl uorocycl ohexyl ) net hy Y'no} phenyl

)acetam . de (300 ng, 1.07 mmol) and DVAP 3 ng, 0.214
mol ) l?\/ere di ssolved in 10 nL of DCM B0

oS S il T

0V MARNBRerdidisto @6 8O3 T NSHHSCRI.
ut%%@@ r5:1% >and dri€ed E(:)rver %nhydrous l\/gSOAr The

Cyckeptoqbamesu&snsdwhlmidv &P ing, 6298 mptol nwer-pddgd andels seBHicR d" as
50 P

sl binan ThRoLbTt At PaRe QU Lperare aiels RoipE e )

solWBSn, brHe @h& gfed HvdrafpiedrandVipBohethebdiven? vaa queomed and the

ool et T et SUE b e MR 0 T

1yo§>hﬁg%8 %f %t'ﬁ% bl %gmg&frcdl d tﬁ@c&fésp ﬁcﬁﬁ@TFA salt. Yield: 58 mg

acet one: hexanes as el uent

(56*%?41@1 NM9£6 (4(@ Mﬁl&/MEnmglgB I()A M(—LZO 9CHIORTHORNS D)L.08 (m,
2 ), § 521w 1 1P <123 G, (Y, 1549 53 vl 1D 1 7 (3.9
H)Hi g8t (177% G }f)7 (9T9 2]@1)51 21%{)0% 06 2. Hgﬁ(lﬁra 1y, ﬂ4 iéi@n 1
H)24 4t - 44505(&1 (ZIH), @.53 (h) 0.54H)/3. 7@! (m, 0@ B), )43 (41d,7£=9(0ﬁ 2@52HZ
1 f,ia 7.7 @olel’ 5;9 U3, 1(2}45')7183,4)%9,(:841 £, 71\91%‘@% ) +f¥)H§iQs ep

2 tent-Butyl-1-[(4-fluorocycl ohexyl)nethyl]-1H benzim
Exharge 26-amine 10 ~N\ NFizZN)~)"'- N -}
N—{2-tert—Butyl—1—[(4-ﬂu0rocyclohexyl)methyl]-1H-benzimidazol—5-yl}-2-

methylpropane-2-sulfonamide

OO T
Iog

F F
2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl]-1 H-benzimidazol-5-amine (53 mg, 0.175
mmol) and DMAP (21 mg, 0.175 mmol) were dissolved in 5 mL of DCM. t-
Butylsulfinyl chloride (0.026 mL, 0.210 mmol) was added and the solution was
stirred at 1t for 1h. The solution was washed with saturated aqueous NaHCOs
solution, brine and dried over anhydrous MgSOs. 3-Chloroperoxybenzoic acid (78
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Ol / /I~- N/\ NFF N
{2-tert-Butyl-I-[(4-fluorocycl ohexyl)nethyl]-1H benzim
wodewoB3d1yl } acetam de (190 ny, 0.550 mmol) REF/SE2005/001403
heated in 5 nL of 1:1/ 2MHC : EtOH at 120C for 1h
using a Personal Chem stry m crowaves apparatus. The
sol vent was evaporated. The 15 residue was basified
mgh01330 2 bl GHls atidedeatidrthe satidiBugs stirted aEtt@c2h. Thige solution

gl il oA P R VAR i BT B T
MW%%& %/ai Eﬂfgﬁé’d b}J-I':_ég fggd {oﬂa%e/@HPL@'hi}%m 409, Mz

1.50 (m 1
CHACN/H;G and lmpﬁﬂlz(edaffdrdh-i)g the 1it16 tompaurﬁlélas(thq c@TﬂSpqndf(LnggFA

solp” Yielder o (%), R (4t B Ve THANR D) 3,536 6, 3.
1. 3‘@” %4 gm,::%H.}f]l zg47 51*315161 %gn 94 31'db (m71¥§ %3 - 1; 6% (95(91{),

1.69 H).75 ST H, 1796732 OA(m11 B 2. OExarhél(m, 25&)25 42 4. 48 (m, 2 H),

443 ot S B B P ol T i 796 8

H)%Q%{\]%ﬁ%@%l}l%4§ﬁzoo5/ 001403 HZN ~N~-ONCN-~XO
2-tent-Butyl-Il-[(4-fluorocycl ohexyl)nethyl]-1H benzim

T TP B T e

s-yahanésapengmidd onyl chloride (42 ny, 0.298 mmol) was
added and the solution was 5 stirred at rt for A The
sol uti on was washed ?h—lsaturat ed agueous NaHCCO3

solution, brine and Wrous MgSO4. The

sol vent was evapor at eoOan duct was purified
by reversed-phase HPLC usi ny 108 70% CH3CN H20 and

| yophili zed affording the t|tIe compound as the
corresponding TFA salt. Yie 58 ng (56% . 1H NWMR
(400 MHz, METHANQOL- D4)Sq_- 0.98 (m 2 H, 1.03 -
1.09 (m 10 2 H), 1.32 - Ap(mZH) 1.45 - 1.52
(m 1 H, 154-1.62(m1H) 1.64 - 1.67 (m 9

Step A. N-{2-tert-butyl-1-[(4,4-difluorocyclohexyl)methyl]-1H-benzimidazol-5-

yl}ethanesulfonamide

O

im H
O \—SI—N N
$-N NH (‘5 N\
0 \©i > N

N-{2-{[(4,4-difluorocyclohexyl)methylJamino}-5-[(ethylsulfonyl)amino]phenyl}-2,2-
dimethylpropanamide (22.3 g, 0.051 mol) (for preparation, see the following steps B
to E), PTSA*H,0 (10.8 g, 0.057 mol) and DMSO (100 mL) were mixed together and
heated to 120°C overnight. The room temperature cooled down reaction mixture was

poured in cold water (600 mL). The product was extracted with DCM (5 x 200 mL).
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H, 1.8 - 1.76 (m 1 H, 1.97 - 2205 (m 1 H, 2.06 -
2.13 (in, 2 H, 2.54 - 2.62 (m 1 H, 4.44 - 4.50 (m
wa 2696/0386353 (m 0.5 H), 4.73 (m 0.5 H), 7.43 ¢d@SE2005/001403
J=9.08, 2.05 Hz, 1 H, 7.75 (d, J1.95 Hz, 1 H), 7.83
- 7.89 (m 1 H; M (ESI) (M+H) +408.0. 15 Exanple 26
N-{2-tent-Butyl-1-[(4-fluorocycl ohexyl)methyl]-1H benz
Thé mrﬁﬁﬁ@a Or%aiﬂﬂc}phases Rk dywhied patEN2HE 0k fatmatsddeluBonl (4 kI 280

mlﬂrmetangmaﬂ oper a(nhy@nou%Néz%%r Shesslygniatas gemoved asd by grde
5L T ORI P 00 it By o
tredded WithWlkhivaiyd cKalﬁd:dal)l d@r@ﬁd@%{%@rt—ﬂl’tﬂﬂD[@tﬁal ) was

added and the solution wa t fo . Ih
difhrarPioRoRsRShod e ol b b B
whgt &ﬁlﬁ don, brine and dried over anhydrous MySO4.
0

roper oxybenzoic acid (78 -57 WD 2006/ 033631
PCT/ SE2005/ 001403 ng, 0.350 mmvl) was added and the

sol u [t for 2h The sol uti on
St?Ha%hZ\é&\r/]\F'l“Hr% t"H r&?@&“yﬁ Henguiges o)yt | on, brine
and dried over anhydrou I?;%Eﬁl The product was
C i

H,RYr L{] edoby reversed-pha ®,10- 70% CH3CN H20
an ophldl i zed—afbsor di ng orrpound as the
nding TFA 5 salt. Y| eI = ng (509 "H NMR
(400 I\/HE A8

METHANOL-D4) 6 1.36 (s, 9H), 1.38 - 1.44

Etﬁ@%Cl%Zfbo' ml- 0(4242 moﬂ) b aﬁd&i drl)p Wise tb.axfixturd oﬁ@-ﬂllfdsg% -3-H),
nltﬁJaﬁﬂm(er@9 di gL—p 192ncﬂ)3and mmme((,}po gﬂlﬂ)agc g‘]ZC @@reaptwg nqliﬁ'urg

wa afowg Tovdigh (oo thpeiplife bl shted qmighe e Mtion e

we& Mﬂ'ﬁ@e‘& WHALEDALQ X q "B tRuldifg solution was washed with HCI 2N (4 x
2-tert-butyl-1-7 d|ffguorocycl ohex ne ].- 1H-

ZOBelﬂz)l, NaH&Jﬁblsamsatgd 30 ’éttl%éfs%ﬂoﬂ@hhﬁﬁdd\é‘a dy“Ht Q\mﬁ

or;gan}c phase was dried over anhydrous Na,SO, and the solvent was removed to

provide the title product as beige solid (46.3 g)

Step C. N-~(4-{[(4,4-Difluorocyclohexyl)methyl]amino}-3-

nitrophenyl)ethanesulfonamide

N-(4-Fluoro-3-nitrophenyl)ethanesulfonamide (26 g, 0.107 mol), [(4,4-
difluorocyclohexyl)methyl]amine (approx. 15 g), DIPEA (20 mL) and DMSO (100
mL) were mixed together and heated to 65°C overnight. Ethanolamine (5 g) was
added and the reaction mixture was stirred until complete disappearance of N-(4-

fluoro-3-nitrophenyl)ethanesulfonamide (approx. 4-5 hrs.). The room temperature
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FF Step A
N-{2-tert-butyl-1-[(4,4-difluorocycl ohexyl)nethyl]-1H
woemwiossadazol - 5- 15 yl } et hanesul f onam de \ 30 HPOT/SB20M5/bD1403
SNNHO-.gN N NHI1L::~ FFFFN {2- {
[ (4, 4-difluorocycl ohexyl)nethyl]am no}
-5-[ (et hyl sul fonyl ) am no] phenyl} -2, 2-
cooflh 'ﬁ%m%le&lh%ﬁ%ﬂﬂﬁéj%aé ﬁ&xré”d B cold Rlater (9V0)mL Y. The product was
reparation, see the owi ng steps B 20 to E)
extrE’G’E&NvlrtﬁO)(CMXS& :gzo LY The wgm}ou@d@rml(aiwmmﬁé%wﬁh
heat e %
HC][ g@g f} d agwng%aargyéll%gg(ﬁ ?ﬁ?écﬂ@éﬁt whid ?elﬁ@\%@

I of” M X pour ed
We(s fi&t bn silieg gpr Wofiash olmmampm @liswi t h
and%&?hggf’éﬁh@f % 58 WO TR .
5 mat@@l/dﬁ&b@@@b%@ﬂ[l@d using agenbirm eEEQARMCherARR 4Q Pyide the
urated solution (4 x 200 nL),
tlﬂed?rf)ﬂ‘écng%ﬁg}?e esﬁ)ﬁgnhydr ous Na2SO4. The sol vent was
renoved and the crude product was purified on silica
gel (EtOAc: hexane 1:1) by flash chromatography (and
StePﬂbaNe(é aming-4(4-4at ed char coal) to provide

dlﬂ& ° ?c %ﬁ%ltg’f/ﬁ?{h#h%)ﬁgn I%}ﬁhalxl)le&%neeﬁgllf%mégllzd g | -5-yl } et hane
sul fonamyle (18.4 g) as V\,hl %QOHI d. Ste

B.
N- (4- H\—%fﬂs ni t rpphenyl ) et 8si ge H \-NO
HZN NO2 2| -Z~ F F 100Et S (21.5 L, 0.22
nol ) was G op WSE td a m xtur oNHquoro-S-
nitroanili ne (29. "b ~0.19 rol) and pyri 100 nl)
at 0C. The reactio ture was aIIovvedt rmto
roomtenperature an r[_red overni ght. Th dtion
m xture was diluted h EtOAc (1 L). The resulting
10 sol uti on was washed wit'h HC12N (4 x 200 ni), NaHCO3

N(%,Eg [t'z{,%&]féﬂuér%k%l&}%@lyﬁ)ﬁ;efhyﬁ%ﬂl@})3-ﬁmpm@l{ﬁeﬂ{aﬂewuzﬁﬁmde
(23.4g).and Pd/C 10% in EtOAc (800 mL) were shaken together overnight under H;

atmosphere (50 PSI) in a Parr hydrogenation apparatus. The reaction mixture was
diluted with MeOH (400 mL) and filtered over celite bed. The solvent was removed
15  toprovide the desired title product (22.2 g) as beige solid.

Step E. N-{2-{[(4,4-difluorocyclohexyl)methyl] amino}-5-
[(ethylsulfonyl)amino]phenyl}—2,2—dimethylpropanamide

o
o
\_‘TQ:,_H NH, §OI-N NH
S, — "
NH
[ :}—F CF‘ F
F

20 A solution of -BuCOCI (7.6 g, 0.063 mol) in DCM (150 mL) was slowly added to a
solution of N-(3-amino-4-{[(4,4-
diﬂuorocyclohexyl)methyl]amino}phenyl)ethanesulfonamide (22 g, 0.063 mol) and
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15 organi ¢ phase was dried over anhydrous Na2SO4 and

the solvent was rempved to provide the title product
wagolsasgsisol id (46.3 g) Step C PCT/SE2005/001403

N-(4-{[ (4, 4-D fluorocycl ohexyl) et hyl ] ani no} - 3-

ni trophenyl ) et hanesul fonamde ONH2 ~0 5 HH S-N NO2

11||IZ:|Z~OS-NNOZO/ -~~- FNH FF11:~- F 20 F

- -3 I pes

Etﬂ%L(%ﬁ 1}1[_“&(1%69 rf'f?lz egf‘ﬁ@é g)ri]g)f: {/i?l gh”gll)l({/ &)a%g’tnﬁ?m]&%ﬁ]“%g stirred
for § ﬁﬂPﬁtQ?(’C bTM)30 d RBter{200ani) \@Bxﬁ@d(lad)ﬂ“he wtganiodager

m xed t oget her and heated to 65C over ni

wosE sl and oS ) el G 0N e P o prhydrous
Nangé. JLhe; n%?l%\%%sl [l %Slg% edn ﬁe%ﬂﬂ% gﬁé@gﬁ?v%ﬁgﬂ@ BEPRLELE gel by

appr ox.
flasf cRrdMaSogra SphWEt®Ae et aeriel)ad pravide the tm)pmmgv( sggggs
PCT/ SE2005/ 001403 cool ed down reaction m xture was

beigeoiotidd in cold water (900 nL). The product was
extracted wth DCM (5 x 200 niL). The conbi ned organic
phases were washed with HO 2N (3 x 200 nlL) and dried

Exﬁmﬁlfe BNy B iy RS-l cy dohexyl) methyll-d b erzimigagol-S-

crude roduct s purified on silica gel by flash
yl}?,th?’éﬁfﬂifeﬁ?‘g Wg 5 material can be re-crystallized

using a m xture of Et QAc and hexane) to provide the
title product (24.2 g) as orange solid. Step D
,,(,?, am no-4-{[ (4,4 difl uorocycl ohe (?ncethyl] ami no}

ﬁeN mnesul f ochiraliselearation H\- EN i
OONH >—7< ’N@iﬁﬂ

*

Isomers A+ B

N- {2-tert—Buty1—1—[(4—ﬂuorocyclohexyl)methyl]-lH-benzimidazol-S-

yl} ethanesulfonamide (60 mg, TFA salt, 0.117 mmol) was separated on a chiral AD
column using 10% EtOH / hexanes (0.1% diethylamine) giving respectively Isomer A
(16 mg) and Isomer B (31 mg).

Isomer A: 'H NMR (400 MHz, METHANOL-D4) 5 1.30 (t, J=7.42 Hz, 3 H), 1.41 -
1.52 (m, 3 H), 1.54 - 1.63 (m, 3 H), 1.65 (5, 9 H), 1.97 - 2.05 (m, 2 H), 2.15 - 2.24 (m,
1 H), 3.13 (q, /=7.29 Hz, 2 H), 447 (d, /=7.62 Hz, 2 H), 4.72 (s, 0.5 H), 4.85 (s, 0.5

" H), 7.38 (dd, J=8.98, 2.15 Hz, 1 H), 7.73 (d, J=1.95 Hz, 1 H), 7.85 (d, /<8.98 Hz, |

H); MS (ESD) (M+H)" 395.8; Chiral AD 15%EtOH/hexanes (0.1% DEA) k' = 2.97.

Isomer B: "H NMR (400 MHz, METHANOL-D4) 3 1.30 (¢, /=7.32 Hz, 3 H), 1.34 -
1.39 (m, 2 H), 1.39 - 1.45 (m, 2 H), 1.65 (s, 9 H), 1.70 - 1.75 (m, 2 H), 2.06 - 2.13 (m,
3 H), 3.13 (q, /=742 Hz, 2 H), 4.37 - 4.43 (m, 0.5 H), 4.45 (d, J=7.62 Hz, 2 H), 4.49 -
456 (m, 0.5 H), 7.39 (dd, J=9.08, 2.05 Hz, 1 H), 7.73 (d, /=2.15 Hz, 1 H), 7.84 (4,
J=9.18 Hz, 1 H); MS (ESI) (M+H)" 395.8; Anal. Calcd for CoH3oN3O2SF + 1.2 TFA
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'-Q 1-Ck FF10 F N(4- {
[(4,4-D fluorocycl ohexyl)nmethyl] am no} -3

wonbderoapizenyl ) et hanesul fonam de (23.4g) and PAT/SE108101403
in Et OAc (800 nL) were shaken together overni ght under

H2

at nrosphere (50 PSI)
appar at us.

+ 0§ 9) ’&)5@60'}# i

The reacti on m xture was

15%BKEFh&ﬁngaD§@BDEA)E%éﬁﬂE
N-{2-{[ (4, 4-di fl uorocycl ohexyl) net hyl ] am no} - 5-

[(ethylsulfonyl)anino]phenyl}-

in a Parr hydrogenation

diluted with MeCOH

loefed 2aY Sous®! .19, 13, ST1e N gl Me ChiraBAD
proti de the desired title product (22.2

2, 2-di net hyl pr opanani de

lgmk H i i8B! [ BCs heh @nhlxl‘ﬁtﬁﬂ OS¥H p¥i7.4F [F BCHnt

0 sollut1 on of| t-BuCOC 9 63 nol) in|DCM .
(150 nL)| wadM¥| qw y(eMded to a(” Oéol utf on @& (nL/min/mg)
Ne(3- amlno-4 {[( 4 a —
di$1uorccyéﬁ§hexyl)nﬁThyI]anind}bheny ) et hanesul{f onami

e (220 gp mol ) 4 -60 {\§32006[ 033681 7.7

P /SE2C05/8 1403 Et3N (9.7 M, 0.069 npl) in ﬁQM

(500 nL.) at OC. The reaction m xture was stirred for 3

hrs.

added. The organic |ayer

w th wat

anhydr ous

er (3 x

200 nl),

at 0C. DCM (300 nL) and water (200 nmL) were

was separat ed and washed

brine and dri ed over
Na2SO4. The sol vent was renoved and the
crude product was purified on silica ge

by 5 flash

chromat ogr aphy (Et OAc: hexane 1:1) to provide the title
product (23.3 g) as beige solid. Exanple 28
N-{2-tert-Butyl-I-[(4-fluorocycl ohexyl)nethyl]-1H benz
i m dazol -5- yl }ethanesul fonam de (isonmers) 10 \1 H\9
H S-N ~CCN N chiral separation SN N/ Isomers A + B
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FF* N
{2-tent-Butyl-I-[(4-fluorocycl ohexyl)nethyl]-1H benzim

wodewoB3d3115 yl} et hanesul fonam de (60 ngy, TFAPE@ISE2005/001403

0.117 mmol) was separated on a chiral AD colum using
10% Et OH / hexanes (0. 1% di et hyl am ne) gi ving
respectively | soner A (16 ng) and Isoner B (31 ny).
Yo 'H NVR (400 MHz, METHANCL- D4) 8 1.30 (t
Wh%t_l%frﬁféﬁn S 3 1), 1.41 - 1.52 (m_3 H), 1.54 - 1.63 (m
. 3 H cotip&md(c, foﬁmﬁa I, a:pmmnacegu@aly(awepzams saltztllfv@of 2.24
m 201 Hz, 2 H), 4.47 (d,
dlasgervmegfsar@anzomﬁrs % “gr‘g“%? tﬁﬁregf , 4.85 (s, 0.5 H),
7.38 (dd, J8.98, 2.15 hiz 1 H, 7.73 (d, J=1.95 Hz, 1

H, 7.85 (d, J=8.98 Rz, 1 _H: M5 HESI) (MH)+395.8;
Chiral AD 15%tmhb@m 6 ) K

(

= 2.97.

| somer B: 'H NVR (4000 +-D4) 6 1.30 (t,

J=7.32 Hz, 3 H), 1.34 - 1.39 ( 2H) 1.39 - 1.45 (m

2 H), 1.65 (s, 9 H), 1.70 - 5(m 2 H, 2.06 - 2.13
(m 25 3 H), 3.13 (q, J=7.92 Bz, 2 H), 4.37 - 4.43 (m
0.5 H), 4.45 (d, J=7.62 Hz& H), 4.49 - 4.56 (m 0.5
H, 7.39 (dd, J=9.08, 2.05 Hz, 1 H), 7.73 (d, J=2.15
Hz, 1 H), 7.84 (d, J=9.18IHz. 1 H): MS (ESI) (MH)+
1,395 8; Anal. Calcd for C20H30N302SF + 1.2 TEA -61 WO

Whei§H6/ 033631 PCT/ SE2005/ 001403 + 0. 2 H2Q C, 50.20; H,

5. 9&;is &éle&ecBﬁomF@J-rmhd—CFz-BO 13 H 5.81; N, 7.74;
Chiral AD 15%ct ) k = 3.81. |somer
Ki RCBse ggﬁ@ﬁ 6@(9 ok DEA7 4 hdint (nM

o ot o PREBBEE, pzeqy O - B

PCTREEZ0GS/RICd 0lepandantly selestes fiemg fugro and ety ound
of formula |, a pharmaceutically acceptable salt
t hereof, di ast er eoner S, enantioners, or mxtures

2. t hene@fmpofhd a8 Malhérin cRifd-1, Riheftdn G
R! is selected from C;.4alkyl and Cs4cycloalkyl.

, 3

49 4.
7.

E

3. A compound as claimed in claim 1, wherein
Gis—-0-;
R! is selected from ethyl, propyl and cyclopropyl; and
R?, R* and R’ are independently selected from fluoro and methyl with R R*

and R being the same.

4. A compound as claimed in claim 1, wherein
G is —CFy-;
R is selected from ethyl, propyl and cyclopropyl; and
R, R* and R’ are independently selected from fluoro and methyl with R} R

and R’ being the same.

5. A compound selected from
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51 wherein Gis selected from-0- and -CF2-; Rl is

sel ected from Cl_6al kyl and C3. 6¢cycloal kyl; R2 is
weoeebwassd1ifrom -H and nmethyl; and 10 R3, R4 an#CRSEz008/001403

i ndependently selected fromfluoro and nmethyl. 2. A

conmpound as clained in claiml, wherein RlL is selected

fromCl. 4alkyl and C3. 4cycl oal kyl. 15 3. A conpound

as ¢lgimed in claiml1, wherein f is -0-; RLis

c

sellectled fromethyl, propyl and|cyclopropyl; and R3,
[>R¢W < R5age Nndependent | ¥et eddrom flugro and
met Ayl R3,\R4-(and R5 bej ng t AmeN 4. A

or ek [ - CF2-;
Rl is seletted fromethyl, propyl and cyg opropyl ; and
R3, R4 and R5 are independently selected fromfluoro
and net hyl xu R3, R4 25 and R5 bej he sane. 5. A
compound sl eched from -63 WO 2006/ 03363

PCT/ SE2005K00J403 0 OIS- I N~ 1S-¢
OO 0 SNII N\ ~}y- ~ Il / NN

——\—E_ | \__
|

PO PO

OO NI/ N

- 64 -



FF FF\ O Il "-SI-N HNj-N Nof \ ~ OIll~ NN
FF FFII Il H-N\ N> I-N\ NOo NN FF FF
WO adoswB363006/ 033631 PCT/ SE2005/ 001403 O O - | BENSE2(N5/001403

it-NH\ N OONN FF O>11 HN ON F, and

pharmaceutically acceptable salts thereof. 6. A
corrpound of formula I, a pharmaceutically acceptable
aht thereof, 5 diastegreopgers, enantioners, or

\ bkt u,ur es ther eof : R2 H
N N N: <
0 \©:\
N

d |
o

0O
Il
|>_ﬁ N
o) \>7<
5 : N
, and pharmaceutically acceptable salts thereof.
6. A compound of formula I, a pharmaceutically acceptable salt thereof,

5  diastereomers, enantiomers, or mixtures thereof:

[ i

wherein
G is selected from —O-, -CHF- and —CF>-;

10 R! is selected from Cy.salkyl and Cs_¢cycloalkyl;

R? is selected from —H and methyl; and
R?, R* and R are independently selected from fluoro and methyl.

7. A compound as claimed in claim 6, wherein G is selected from -CHF- and —

15  CFa-.
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"ORRs 11 N>R5 4 OG wherein Gis selected from
-0-, -CHF- and -CF2-; 10 R1 is selected from Cl_6al kyl
wanwe@33deycl oal kyl; R2 is selected from -H aRdT/SE2005/001403
nmet hyl; and R3, R4 and R5 are independently sel ected
fromfluoro and nethyl. 7. A conpound as clained in
claim®6, wherein Gis selected from-CHF and - 15
8. CFZA'coingguﬁ&smﬂﬁ{eg:ﬁ@ﬁﬁn BGIhSER005k 0812468 frofh ethyl, propyl,
conpound as clained in claim6, wherein RL is sel ected
t-biitylomdetyblpproppt.opyl ,  t-butyl and cyclopropyl. 9. A
conpound according to any one of clains 1-8 for use as
a medi canrent. 5 10. The use of a conpound according
to fccol@hdo ahytniedf tRABn 8 bAndews @ maficament.
9'ned%§§ﬁgﬁ?n€or thé?F%erapy of pain. 11. The use of a
5 conpound according to any one of clains 1-8 in the
manuf act ur 10 j t
10 b e selelhd iy SRpE IR orp ¥ ol LR PR hotuce
of 4 MedR¥memeopthe therhpBoflpath.i n t he manufacture of a
medi canent for the treatnent of cancer, nultiple
sclerosis, Parkinson's disease, Huntington's chorea,
Al zhel : ' ihs @ Byesel idb 3 i ehSmameFadtbre
1Lcargﬁ%g§%%%ﬁ%h ??%?ﬁ%?%?éﬁﬁaiA ﬁg?kgggutica
10  of §alepainthtafor theneaimsdim of angeprdinerdersaccor di ng to any one
of clains 1-8 and a pharmaceutically acceptabl e
carrier. 20 14. A nethod for the therapy of pain in a
12var fnbheosed. iRl acéRERE ik® higorteld cldiing p-&ih the manufacture

adm nistering to said aninal in_need of, sucg, thgraP a
of & hreedinpmeni foaftieyreatrest of gancen mBltirle spleresis ohgssimgep s distase,

R R T R e

15  cardiovascular disorders.

13. A pharmaceutical composition comprising a compound according to any one

of claims 1-8 and a pharmaceutically acceptable carrier.
20 14. A method for the therapy of pain in a warm-blooded animal, comprising the
step of administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-8.

15. A method for preparing a compound of Formula I, comprising:

o
R—g-N N R
I L
O \©i 5 4
N RPR
G
25

[

reacting a compound of Formula II with a compound of formula III,
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RL-N\ . RRpl / N R Ra 25 G| reacting a

conpound of Formula Il with a conpound of formula |11,
WO@a6BBa3006/ 033631 PCT/ SE2005/ 001403 R2 HN ~POT/RE2008/001403

SRA O11 R -SCA OG Il Il wherein Gis

selected from-0-, -CHF and -CF2-; 5 Rl is selected

from Cl_6al kyl and C3_6cycloal kyl; R2 is selected

from-H and nethyl; and R3, 4 and RS are

i ndependently selected fromflugro [\?nd gethyl . -67

N rR® R

L 111
wherein
G is selected from ~O-, -CHF- and —CF»-;
R! is selected from Ci.¢alkyl and Cs.¢cycloalkyl;

R? is selected from —H and methyl; and
R®, R* and R are independently selected from fluoro and methyl.
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