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WO 2004/ 035548 PCT/ SE2003/ 001604 NOVEL COVPOUNDS
BACKGROUND OF THE I NVENTION 1. Field of the invention

w®200h@3Fresent i nvention relates to conpounds POEBEBNE001604

therapeutic, and nore particularly, to conmpounds that

are effective in treating pain, cancer, multiple

scl erosi s, Parkinson' LS ngton's chorea

and/ or Al zheiner's [h@ggi‘ﬁs@o%s& on of Rel evant

Technol ogy 10 Pai n managenent has been studied for

nany years Cannab|n0|d receptor (e.g., CB1l receptor,
L s agoni sts, antagonists

rsé onfsfs nay produce relief of painin a
1%? e({})} o] aad SWII nodel s by interacting with CB1

and/ @he %eﬁﬁﬁ%‘h@ﬁ Solaté@idioalporndsGRt 4re BRPipRISc, 3h€ more
| ocated predom nately in the central nervous system
peitienlady, teppmpetegsttbrtaresiioctive i Eeptipeipatn Fanper, multiple
I b t LI s
588{351? htearr élélé’érag?g\e/egsa 61#1?1&1“,%?% 4 %ﬁ%&%&fégd/o% zflgheu%e{/\ag sgaes
receptor agonists and m xed (CB1/CB2) receptor
oni st's, h as Péalgt rahydrocannabi nol (THC) and
g‘ﬂwa‘e%maqufd%e ev3PTRPPRIGEY ve in anti - noci ception
node [
R e T il L S SR A B A S
(et HeCBbtzeptoot@hi ieadpta) 11gq31datseclmsmsmsf§hw$gamwm&mderse
20. side, eff s.are. known to ed by the .
oERIT Bl e i SRS iR ity Flmaharis fo gyt
CPRBA8r BB, RedePtond) TRASRY, (G 1eBdplordialdobited prédbMithatdMPifthe

undesired CNS side effects due to the general | ocat’ on

cetrabpervpeTBistest SVharras 6Phercepiorcare lecatepimsinedrdy & the periphery
aﬁdsa ? 8?1%%%} %tr%‘?’e% t%‘?l?eeé%‘ilg Em!i h Qaerf’vtégaﬁ iig) %9191.'.‘ u§1 System.

managl n

S y rrpm OB, fﬁcé@ﬂﬁ@%msfé@hd%ﬁ)(emEWEBL}W«Eﬁ%r%bﬂlﬁts Qf€h as
, the ipyention provides a conpound of fornmula

tecrﬁﬁy peanpabingb(d&lft) .aélgppgatea@wptamféec@aﬁ nsantpqeisptioy
nfddad Mamnlalsl,\lthe? tkrfd th eert mgnif undQirBd ONS side- effects, e.g.,

psychoactive side effects and the abuse potential of opiate drugs. These undesired

CNS side effects are known to be mediated by the CB, receptors. In contrast, CB,

receptor agonists may manage pain in humans or animals without causing those
undesired CNS side effects due to the general location of CB, receptors and other
factors.

Therefore, there is a need for CB; receptor ligands such as agonists useful in

managing pain and/or treating other symptoms or diseases.

SUMMARY OF THE INVENTION

In one aspect, the invention provides a compound of formula (I) or

pharmaceutically acceptable salts thereof:
Z

RFLL N
Z>~N Ar—OR?

YOON
R ®
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WO 2004/ 035548 PCT/ SE2003/ 001604 wherein el and RF2

are independently el ectron-wi thdrawing groups; Z is
w@eteoswsds from O= and S=; Rl is sel ected from BEIT/$E2003/001604

al kyl; Cl-10allcyl substituted by at |east one of 5

hal ogen, cyano, acetoxynethyl and nitro; C2-10al kenyl;
WheCZ 10al kenyl substituted by at |east one of hal ogen,

cr§ o, acetoxynethyl and nitro; C2_ioal kynyl;

C2_RBangyrdy bre if@dpshddntlly @Ebchyn atitdeasihg @Rvpef hal ogen,
cyano acet oxynet hyl and nitro; R3R4N— Cl- 6al kyl ;

elqgfeddiog 43ad: STR30- C1- 6 al kyl ;

Rs%‘ Bkl e R = g S AN b ot et o of

halW Reldetdximpelykyd nifkO,; @B&M@lﬂﬁ@ﬂ%ﬁﬁénﬁh&@hﬁ&d by at
R3RANSO2N( R5) - C1- 6al kyl ; aryI Cl _6al kyl; | -C(=0) -

leastpng af kylpgem syasporaptaymethy] gad Rifio; Co- ortkyny); G soalicymyi

A R S

Ci. @W;me~aaaoagadkpr -CE:lgaBazl DC(—@m-lﬁskalkjdt REC(—O)

C SRR ga?#ﬁék%% Gl SN Gy

3 b =
Ryt GaPEen iy (1%2 hﬁk“N@l\f{R }Sewahkylsamsc Jall@y@dar?lllé( 0)-

subst it ut'ed

C. @mmewmcl i hersicadly LEE-BL G Pt ey d
b BRI BT, B SRR Bt B AP ©

subsﬁﬂu&ﬂt}ﬁ:%récf}@ml Of|=O§3IJ J_Qéﬂkjﬂy hnd C2;badrkeayylamino;
C2_6al kynyl di val ent Cl-6group that togeth

wi TR BrisleRied f@iﬂvﬁn SHyLerbgypisd S0y Ge-satkenyh éP‘Pﬁ“&‘He‘éf
C,.&1¢enY0 C, Kalkgn egﬂstﬁ&e@b’%gs%%,%%pcm&lﬁﬁ SERAAALES

I‘OU§ conne eto e or tV\DaOYTB is a

Cs. @clmalkdl u@rlﬂmbst&uta&atyl,mr@r@whetemam adissbsishtedt ed from
C Cg: d -N=. 25 Anot her aspect of the invention is
SQhﬁ WEE>of the conpound of the invention as a

medRE afamb RArd Mﬂ&ﬂéﬁﬂetﬁ@&‘é%teﬁffrd@ SH ] OVANS, @) chikeh,

use the conmpound of the’invention in fe t'reat ment_ of
C,-pliymyl, ead e divalenh(h sgrmrethgt:ﬂoeﬁtbsn with pagthéridehens Ci.sgroup

di ntington's chorea and/or Al zheiner's
for%f'éi’?%i‘%nﬂ?%ri%m 2004/ 035548 PCT/ SE2003/ 001604 In a

f ur XHes CaspdivilentighcupiheiSsepirated eotipk 0onrRERY itiikestody one or
phar maceuti cal
two atoms;
Ar is a Cy.1; divalent aromatic group; and -

Y is selected from —-CH= and —N=.

Another aspect of the invention is the use of the compound of the invention as
a medicament.

A further aspect of the invention is to use the compound of the invention in
the treatment of pain, cancers, multiple sclerosis, Parkinson's disease, Huntington's

chorea and/or Alzheimer's disease.
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conposition conprising a conpound of the invention and
a pharmaceutically acceptable carrier. In a further

W@3@ems3548 he present invention provides a net hpdI/SE2003/001604

the therapy of 5 pain in a warm bl ooded ani mal

conprising: admnistering to said animal in need of
such therapy a therapeutically effective anount of a

c orFB&tfHH Sfasperd thaprepent pvention proyides Aehamsewical t he

o%%l‘aﬂtco @ﬁ@iﬂg 1y QB ng&?ﬁ’d &4 ¢ ﬁwgﬁt‘i&h%d@.f &@%Q&%’n@aﬁp{a
oun I'sin reac a conp represented
mqudﬂ@cmuba (II) with RZOArXCOA Z RF11~ 1 NH2 R N

wherein RFEl and. RF2 are

i nole éﬁﬁ%ﬁ%&% the Prestit fiveRtoamiioNigies p tntiod fopthedherapy of
pa11§i%| aex%&gbfobﬁéﬁ EnRNdomp mﬁ’% Adﬁm%@ieﬁﬁg el %@ﬂgl%gd of

Cl-10al kyl Substitu east one o
Sucm&ierﬁgwm theppesicabiy effoxiyeremoyht Qf rconiponnd ofke Ib@htieny| ;
C2- 10al kenyl substituted by at |east one of hal ogen,

, h d | . .
o WS 65 BT ber P Bl eRirom st isio¥ e naosing
conpyand cAapliany Feddiivp a@B%g%ﬂrg &%re%i?édl 3 I\'oy foknod (i hwith
al ky

R3R4 O - C1- 6al kyl

R%@% Cl.6al kyl; R3C(=0) - Cl.6alkyl;

RSC(:C»NRS-Cl-GaIkyI; R3RANS02- C1_6alkyl;

R3CBO2N( R4) - Cl . 6al kyl ; 20 R3RANC(=0O) N(R5) - C1- 6al kyl ;

NSCRN -Cl _6al kyl; aryl-Cl_6al kyl; aryl-C(=0) -
rFEN 62 ky¥: héterocyclyl -Cl . 6al kyl ;

-C(=0) -Cl.6al kyl; substituted aryl -
Cl_6al Kyl ; bstituted aryl - C( =0) - C1_6al kyl ;
substltuteﬁ hetl®r ocycl yl - C1_6al kyl ; “substit ut ed
het er ocycl yl - C(=0) - C1_6al kyl ; and

wheidin10hydrocar byl am no; R2 is selected from Cl. 6al kyl,
sugst ituted Cl1_6al kyl, C2_6al kenyl, substituted 25
c2 TEARkER{A gre GRlcparideythy tlecisarbwithtitatvbe &2ual kyny! |

cycl oal sub |tuted C3_6cycl oal kyl , aryl,
e iy 02

Z<

Bise _CS 6het eroaryl, and substit uted
% }@h%ﬁé&&[ ¥bin 6131050%12 004035 5RHREH SFAQ03! 1G04

4 and R5 -are | ndependently selected from -H,
halogen, @a@kq/,lacef@&yrﬁ@ﬂhvkﬁeldymtro ©21 Gy h D, oy bsubstitatedrtty at

leasg% &r ha&lc%en cayanct) Oa%%tto)rg%etﬁﬂylt andanrftrct) rloegicynyll é]ztloalkynyl
subst1tuted by at least one of halogen, cyano, acetoxymethyl and nitro; R SR*N-
Ci.salkyl; R’R*NC(=0)-C, ¢alkyl; R*0-C).¢ alkyl; R*0OC(=0)-C.salkyl; R*C(=0)-
Ci.salkyl; R?C(=0)NR>-C alkyl; R*R*NSO,-Cy calkyl; R*CSON(R?)-Cealkyl;
R’R'NC(E=O)N(R’)-Cy.salkyl; R*R*NSO,N(R?)-C, galkyl; aryl-Cy.galkyl; aryl-C(=O)-
Ci.salkyl; heterocyclyl-Cy.alkyl; heterocyclyl-C(=0)-Cy_galkyl; substituted aryl-
Ci¢alkyl; substituted aryl-C(=0)-C;¢alkyl; substituted heterocyclyl-C;.galkyl;
substituted heterocyclyl-C(=0)-C;.¢alkyl; and C;_jphydrocarbylamino;

R? is selected from Ci.salkyl, substituted Cy_galkyl, C,.¢alkenyl, substituted
Cz.salkenyl, Co.salkynyl, substituted C,.salkynyl, Cs_scycloalkyl, substituted
Cs.scycloalkyl, aryl, substituted aryl, and Cs.¢heteroaryl, and substituted
Cs.gheteroaryl;
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fornms a portion of a ring; X is a Cl-10di val ent group
that separates groups connected thereto by one or 5

WO mv4astus; A is selected from-0OH -d, -Br, BECTSE003/001604

Ar is a C4_12 divalent aromatic group; and Y is

selected from-CH= and -N=. 10 In another aspect, the

pr ege 0

Comound ey SRR AR kR B S Ay
Creadlpmes end e divayerft 6 peroap (Hat togeth\mr with hootived dlesiyateC;.Group\
orRE LN ~ F2 X RYRIO Ar-OR2 )s NH (I11)
ORI PO 4TG5 are selected from0, 1 and 2; RLO

Is th 8 xtaﬂéimggupq{%ﬁt@ A8 orofl c«aﬁ@ Bg

is 211251311661 kyl; " R a¢1 Si:%roaPSjeclnd(épen éer;[? BhEbS

twceatems; on- vvlthdr awi ng gr oups, X is a Cl1_10di val ent

gro p.t S s connected thereto by one
1%erf%¢tt 351%’ C1q’s _t2dival ent aronmatic

gr OUPis A, I, FivaRIne GloRshtr Camﬁal kyl, substituted

Cl_6al kyl, C2_6al kenyl, su stituted C2_6al kenyl ,

C2_¥as rslenjed fremb<iiT arddNe2_6al kynyl, C3_6cycl oal kyl
substituted C3_6cycloal kyl, aryl, substit ut ed aryl ,
and C5_6heteroaryl, and substltut ed C5_6heteroaryl;
andin2mother sspeed, dtet;&dsefnt erentidnpravides-dNmethoDoBEFIdRdih O
- OF THE I NVENTI.ON -4 WO 2004/ 035548 PCT/ SE2003/ 001604
ConRAUGH GPRgIYnE e Step affeaig aropwornd terasantad By bora ey

witR forkdgddhpyent i on to

o
RF1L \
N N
BF2 L >X )
v ~N  Ar-OR

R1

Cr
N
H

r and s are selected from 0, 1 and 2;

RY is selected from Ci.¢alkylene, -O-, and —NR“-, wherein R is a Ci-salkyl;

]

(I1D)

wherein

Fl and R™ are independently electron-withdrawing groups;

X is a Cy.jodivalent group that separates groups connected thereto by one or
two atoms;

Ar is a Cy.1pdivalent aromatic group;

R? is selected from Ci¢alkyl, substituted Cy_galkyl, C,¢alkenyl, substituted
Co.galkenyl, Co.galkynyl, substituted Cy.salkynyl, Cs_scycloalkyl, substituted
Cs.¢cycloalkyl, aryl, substituted aryl, and Cs.¢heteroaryl, and substituted
Cs.¢heteroaryl; and

Y is selected from —CH= and ~N=,

DESCRIPTION OF THE INVENTION
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provide a conpound that is effective in managi ng pain
W t hout causing the side effects nentioned above. It
WO go0an0ditsier obj ective of certain enbodi ments oPCT/BE2003/001604
invention to provide a 5 conpound that is a CB2
receptor |igand such as a CB2 agoni st that may be
usepbtortiglyTRASEH BB HrRBR4IR bbb ERldnRbAhd Efvention jo
synptonms or di seases. Definitions Unless speci ?I e
proydsarcpmpeund that is affectiveipavarfagingtpaonyithds cacimmihk atdar e

| this specification generally follows the
effgcigﬁﬁlkt{eb%leé%%wreul es stated in Nonenclature of Organic

CheTmiisirioyher SBebii @6 ddrtafd, enfbodnerfts of the aR@ntibn RE5EHALY
Press, Oxford, 1979, which is incorporated by
corppquad dhpt dssa G Bp E§08PIOB Hgpndssuelk ahp CBe peetistthal anayshe useful ire

: . ] en.,ca tructures.
maﬁgqg@%éﬁ%glpggtﬂ%%% O?Q%F%SFE'CBZ receptors. 15
The term"Cmn" or "Cmn group” used alone or as a

prefix, refers to any group having in to n carbon
lﬁé’i‘—@ﬂ%i. The term "hydrocarbon" used al one or as a
suf Ghshedifiel bih ifhir} QisAP¥oi Clyd, hShid i
onl S DB e i e S AR Sl
thistypecifiestion depetabiy follbovs tha dkayeplés and titey diateclan fphienvlaagte of

al ong, or. as uf fj refix, refers to a
By TeP s skt o Fahud i BBt s Oxtind, 1979,
whity & RE6P6ratdd B rRferbids BEBMIBAts J)té%lfﬂlﬁ’gl Bher@lckydtrucHFE Hames

alone or as a suffix or prefix, refers to nonoval ent
andgufes og REmEIE dheaviedh suethigs.n hydr ocar bon radi cal s

COoNpg a Unl ess

ot e aheCehs s B, GRIGIR B | Ues  bot h

sat Tireattm "@k k'Yyor 40y, grébpunsatlonabess apiefik, refdietd Sy Broup

Talk¥lene" used al one or as suffix or prefix, refers
having 1iiQ 4 caReN A0MSaj ght or branched chai n hydr ocar bon

[ 0IEAk COIRERAS ubed AoADO A6 A6lP0 M) ¢

¢

serves to Iink two structures toget

struchirk ermypirisingsedy attbne and hpdrogarf ftoms op ti4etarkon atefers to
nmonoval ent  30. strai,ghf or. branched chain

TR PP madticlt Rt Sl BT as s
refelOtothg shedtreaRt e QMG r%inﬁﬁing'bné 8Adbreth %%e‘ﬂs abauy 12

carbon atons. -5 WD 2004/ 035548 PCT/ SE2003/ 001604 The
hydregarhong| kynyl " used al one or as suffix or prefix,

f « traj hed chai
1A S e SIS,
strafght pf teraichied chaid hydnypsibsh rglicls do@sising L dboutlDetrbd?

carphon atons. .
atoms. Unless otlcl)erw1se specified, "alkyl" general includes both saturated alkyl and

unsaturated alkyl.

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

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

_ straight or branched chain hydrocarbon radical having at least one carbon-carbon

double bond and comprising at least 2 up to about 12 carbon atoms.
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The term "cycl oal kyl ," used al one or as suffix or
prefix, refers to a 5 nonoval ent ring-containing

whyanossidon radi cal conprising at | east 3 up POI/8KI903/001604

12 carbon atons. The term "cycl oal kenyl " used al one
or as suffix or prefix refers to a nonoval ent
ont. drocarbon di cal. havi n
on o & A B P e Bt Sapi et Ao AosbRiaats,
stralg,ﬂxt 0P bia@cleddQibin Y dfREMON radibdthavihg aflR8stlbas ﬁhrbon-carbon
e cloalkynyl used al one or as suffix or prefix,

tripl er‘éﬁ’élra@ tcomarising Ablgast e tplahgmc]@rﬂadlonlﬂﬁgﬂihydr ocar bon

R L e S CE R S ah

mondiaent eihpcodaining ha&l&dzaﬂid,’medﬂﬁl d@psisinkiak least Pdefd about 12
refers to a nonoval ent hydrocarbon radical having one

carbgratg@fe pol yunsat urated carbon rings having 15

ar?ﬂ?&hﬁ“;ﬂ%%g&%gpqmg&agne 9&s§ﬁﬁxg§% gh%%gcar on

el ectrons C npr|3|ng up t
monatabant rlngbhemteiiningﬂh&émcadim]a’admsl Hapmataetbastrona cedohanrboh
be sel ected

e tic.rin aryl ma
doubld nr AR ei b R letet e 1o B2 o ST ot 6
Or PhPertd F‘cyc'ﬁ%'[k}%"yp’r[%%ﬂ @lond %ﬁgls QIFR06r prafix Sidfdrd % Pr as
prefix, refers’to a chem cal gjoup or radi cal that

mongiskant Hog-cewpnaiehydredarhpniradicalgazdgat lsasitone cefraneethon
trlplq(l?ong ahd%gmgl’l&lag gk}o%%e}lugr S%bgutel tcar ng)at e term

yl'ene one as " su %%éflx refers to

a Tﬂnenahﬁ ﬁﬁryl”h,médl aloae bons sudfk Gﬁbrehﬁ,\d*efb@s RNEMORovAEkng
aromati c

ol yuns rat ed carbon rings havin
hydr&%ag%@ heging one @hmrezp%lwmtﬁ&arb@%vgs&@ngand
aromﬁﬁ@%drﬁté}gﬁefg Uf3, J- 9 aefdRkilizea kot d Iﬁﬂigzgnélﬁ gﬁ?g ?Pﬁ)ut

serves to 1ink two structures to
14 catlat @om&yidleeeill tiweddizhlon éocatedam aacashmafotha)a[romaﬁé rixg. For

t ; t | ecul
kL SRR L e o™
I nolenens esdnl atomelie eoR@" bf %MI‘OIQ&UCE u@&‘ilalgne 33 s@fﬁ%a(frtas

of the ring structure and including 'east 3 and up
prefix,gefghoigna czemmabmup QT rasical thag@@e)s noHectnémn ayiigdaring be

aromg{i% glfa?a{cgeq Ig g Hﬁsr? %erl éa%%ed (r:]& i}' ng one or nore

er ocyc 30 contain nore than

orTEherﬂeﬂ@ “aryieae’ wsel alobic@e s J;ufﬁﬁ eRpRifiRsref®@s & 4 Bivaleane
the rings may be fused or upfused. Fused rings

hydr gﬁqhg‘al #‘é‘(‘@g opg, Oafnor%e&lmsmrwm ongtiagsi heyingno

r t i
amm%‘%ﬁﬁ%é%%? 540D deldBAIT A Blech G2 E‘ﬁéﬁa@%%?%f%%t
14 Caﬁ@@ﬂ%@ﬁﬁ@ﬂﬁCWﬁ@E@@ﬁBﬁ‘@@iﬁMeﬂ'@eﬁwf m " het er oal kyl "

RN R IT TEN LR Y
conta@fih® fuciir® BB mefecalr hakiig ondlol loRORuBvalSRf Reteroatoms,
independently selected from N, O, P and S, as a part of the ring structure and
including at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be
saturated or unsaturated, containing one or more double bonds, and heterocycle may
contain more than one ring. When a heterocycle contains more than one ring, the
rings may be fused or unfused. Fused rings generally refer to at least two rings
sharing two atoms therebetween. Heterocycle may have aromatic character or may

not have aromatic character.



15

20

25

30

heteroatons selected fromN, O, P and S. The term
"heteroaromatic" used alone or as a suffix or prefix,

WO 26081035589 a ring- 5 containing structure or nRCESEL083/001604
havi ng one or nore nultival ent heteroatons,
independently selected fromN, 0, P and S, as a part

t o abo : "l%%ﬁrgélkﬂs rl1§|=.rdeatl dor ak H%ll;fgé (\%ﬁg?igx rr] to % rgcﬂgalu P

formedataaknilhef rsplaciag umeoxanomﬂaﬂmm atorhast analhylo;m&i on:e or more

char act er . 9., 4n + 2 delocallzed el ectrons). .O
he’wre?ﬁ%“% ?ﬁtmfwgfng\%&pé’l 4 Jroup, " "heterocyclic noiety,

I”I?xf &&4f MfeltérSaromQﬁc" us sDELRhosY & e?suffiﬁ %g Bﬁlf&nl%ﬁ% t@'«?‘nﬁ'g

ix or prefix, refers to a radical terived froma
containeigestochot er byolacelnmwmg ogeer morermnuhlvlayadt genstoms,
. t herefrom e term. heterocycl used al as a
mdepg?f%f‘ﬁ %16 tﬁggcpmﬁ @n’e}% i§ %ﬁfﬁ%‘?f&*‘%ﬂ?g Ft&&i%tf&an erived
includih® B [Bal 8LRHABXE hiSoul Y0 hRIFRMK T SRR leRUeheingm @ 15
carbon of a ring of the heterocycle. The term
containiyeg Brustire bymelesule e en aroontic gharaetern(esgf4n & 2 deloprlifeilx
electrég{ ers to a divalent radical derived froma
e 'erocycl e by renoving two hydrogens therefrom
V\A'Iiheheme‘rh/cﬁaomhb gfapl Whetdoyclisineiety, 0 Jhtleescycldyeot er m
« heteroa%iy used al gne or as a suffix or prefjx,
heterogyelp’d usest ahonecPriae p SR RS IPYe L a5tETS GO aradieal iderivadkiromeer |
Iyl is located on
t y
he er%gglg%? ﬁ ?mgﬁ)qg?%g%}%&%&ﬂ%&&ﬁ%ﬁhet erocyclyl. The
t éﬂmtéltreﬂmt@o%mmahdeyllalonamds alsuifix aymprefsx, sefensfaf i x or

het cl t hat t. h
mono§pIEHARich TR B b eGPl bt et Gt ©
carboRloPA@in@lof Afe etdibldyiclex or prefix, refers to a 25

het erocycl yl ene having aromatic character. The term
" e deror idtoadkilense usekdoncapinse suffiaer prefufrefess tor
f R
aival 5 Gy b Forh 8 ey LB RUB VBB 0B B 8RR R b o

whlc}asmmrseéllmkmémtﬁres wggthetsp having a ring that
contains_six ring atons. 30 The term' flve nmenber ed"
uslég ter8n pedarparyk e alopgyorasgy BHEEX AERIeAY, &1 O t hat

heter h{l’vﬁn% hbEnakik @Har%t%het%lﬂf \é%d‘i@éi’%?ﬁ%%&ér Iyl is
roaryf is a heteroaryl vv|t a ring having Five

locate|d| (mga cmbazmﬁ anteeomatic dng ¢f the h&erdeygiyht ons ar e

eend el ect.ed fromN, 0 a S. -7

OB e e 5 ot £t 205 SRR prefi B bRy ed

heterddyBly1 BRt 86RHoY hfreb@nitl @AMcterf Uryl , pyrrol yl,

The term “heteroarylene” used alone or as a suffix or prefix, refers to a

heterocyclylene having aromatic character.

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

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

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

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

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

-7 -
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i m dazolyl, thiazolyl, oxazolyl, pyrazolyl,
i sot hiazolyl, isoxazolyl, 1,2,3-triazolyl,

w0 ednazshyl , 1, 2, 3-thi adi azol yl, 1,2, 3- oxadi azpCH/EE2003/001604

1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1 2,4- oxadiazolyl 1,3,4-triazolyl,

i azol and 1.3, 4-.0xa
5 B st e b S R BR hy Selh
1m1cYazd51]gl igiwd1gl, 6xagolyl, pYrazalyd Botags1l, nsokazozylol 23-ﬂiiaﬁ@y1
are 1 ndependently selected fromN, S.

tetraeszb/#m 23yhiadinzaldsrhePeeradiarglyhek, A dEAZAIY, b?é tbgarhaayllyl
L2 PSR LML R Rt et
st rausikun@mbered gaglheteronryl ish lgatempn;yl whithraging feweaix fmg e
hydy ogens are replaced with one or nor

atongS|WherR pol SR BN AATBLHE IdPeRAS S B Sema faamd S.

gr i

A R e e T S S e
triazggryd @pd pyddazirai.ni ng one or nore heteroatons include

h eﬁré?%%lc ‘I‘%%QI@'\%" us_e%;% a pgeé'ifgf r_e?qr{ﬁ_ﬁ_a{ étﬁ_ﬁgﬁ n_gge':c?’liles% H
upSQ%E?ﬁem SHeEdre hﬂzgkog\hs am eolac@ﬁ wahRe or ord) NR2,

-NRC(=O R, oxo (=0, imno NR), thio (=9, and
Ci- 1ﬂwdfﬁcg@op:g]r\plm) or OfR F BIOFE @mcal;groum cgntammg one or more

e AAALASERBE L, 5 rECRTR Eapg SR ECL BHEI o

contaimhngmwmrmcbre haimdammanyﬂude hétemcywyle FBIn, 101 -Q1,1-B6,-1, -F,

Crp AR AR ifie BB R e, SREHY TS O SR, -

3 J L n.cqlL of e | _
CN, OB B ORORNCALOIRD %CV@OK?%EK 0, R QAR thio (=5),
and unmubsﬁNtﬁlé)dwdwremmh ('RiUtiedC:. lzhy@marbﬂ %bsXamplbl on

0ossSi.b WI t hou uat zat| on of said
SubSﬂ%fT Wﬁ;ﬁ?@éﬁ fefér PR PR Bt %XB‘&B@K shaert
hes{1esinfdophedyh @t ViRl RSS! Noro, ah
$ Ogrélltyn (g’RlsEz:alC1 61ali< 25 T}#ggjterrrfo
amlnfsgnggps pay &xplacq gayisuitable hoidragen cm‘thaphenwlsnnm ructure,
[
%L?rogén %51%‘3‘ Bf Vé 81 %go\@ge%slg%egﬁg%g ?xgg@&?lg?&%t?yo%c
heterd’amﬂfleﬁay Iee mfsulgsltlmtﬁd OI\M‘illib@ﬂituteﬂ A suetsabubsintion N chemigillgne
mpr e hydr ogens of tag fi rst strycture, nolecule or
possgblsm‘ﬁthaquﬁ@za}wg o saiftging HiEpesd BIS b%w Yr8eigaes For
0 efebsr !
indeBURIERY S sclBhicPRERihe BUED LhdE JF, ki ind BEOIR L Mherin
Risedfienkyl.o both groups, structur es, or nolecul es that
ar bstit nd those e not. subs t ed.
% g%'%F gqtﬁg?(ﬁ Olésgd ag & Suffix ¢ % St %ﬁtg&%’ tl%cu&]e or group,
foudw(iefyomecdre@oré HEHeASE . che@idal gﬁlmp@ref&g kd @8Rond Rirddt@Be,
azetidi ne, oxetane, thietane, pyrrolidine, pyrrollne

- molegla/gy srowp MiueEA 8 reTit/oSEsaRnHoaBE more hydrogens of the first

structure, molecule or group with the one or more named chemical groups. For
example, a “phenyl substituted by nitro” refers to nitrophenyl.

The term "optionally substituted" refers to both groups, structures, or
molecules that are substituted and those that are not substituted.

Heterocycle includes, for example, monocyclic heterocycles such as:

aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
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I m dazol i di ne, pyrazolidine, pyrazoline, dioxolane,
sul fol ane 2, 3-di hydrofuran, 2,5- dihydrofuran

WO eaon@abipds opur an, thi ophane, piperidine, PCT/SE2003/001604

1,2,3,6-tetrahydro-pyridine, piperazine, norpholine,
t hi onor phol i ne, pyran thiopyran 2, 3-di hydr opyr an,

1m1(itf§élruﬁp%dr Oggﬂ(ﬁ{l%)‘?gﬁléo I hydr oga]\ﬁﬁ tgfaﬁgi?ffdlglyc?rx %]q'gﬁ 2,5-

dihydrctuthn fetkSlARAEN, thbbhﬁiee ?ip@ﬁdﬂﬂ@ NODB BekRdtiydeo-pyridine,
1, 3-di oxepane, 4,7- dihydro-1, 3- dloxepln and

plpeh@t@mmmmhosne tbwméphqlmeamm,ut@ﬁpymm%?r ddyérapyrave| udes
tetra%r&%? a% f‘ﬁ;;iﬁ{ %)%ﬁﬁfe flgfrcgg%a tdh&%ﬁ%ﬁ?ﬁ@&h ur an.

honfopfp@ﬁaﬂm 1y, 4ﬁOﬂe&ahydm-¢ﬁZ£ﬁepme hbh‘lo@ﬁﬁfa@mepl(,azcﬁd)@pane 4,7-
azol e, isothiazole, isoxazole, 1,2,3-triazole,
dlh}’ldéQ ﬂéz@P’éﬁpﬂ& apd hexpmethylens godt-e 1. 2 3- oxadi azol e,

1, 4 i -3

1 I dobor ety iy SRR ol PR e
pyraziedppaoidae, Pyriazineihidphend) efumngﬁmzhle p@rmtamasiazole
thlafqil ycyclic heterocycles, . for

ot Sy BB ol inoRetea 4 Fiaralk GRBEHIPob P

thiadlia2sIy] 1n2’|310ﬁ§d1azo‘1@t1[?§#‘-m£z%!lesqw RAdidle, 1,2,4-oxadiazole, 1,3,4-
- behZodi oxan, coumari n, dlhydrocounarln

triazdodn 1 Gt 4rthaatiazo®, @@L&;“h@@ﬂ@b@ﬂ? of uran, isobenzofuran,
€ thg éc%nﬁll}l o e%??cyg I t(i‘ﬁlr e%lg oLt pol oﬁagct Ihegergéycles %’o Iexample
mddlé} dadodine, is¢ibddline, quindlhrl &Zﬂaﬁﬁiroqﬁiﬁﬂhiehiébqﬁhﬂﬁle
qU|noxaI|ne qui hazol.ine, cinnoline, pteridine,
tetrabpdrpAToaRinp Hich d, 44’%‘6??119?‘%{}: eUmpHR dFcsrmARD, benzofuran,
2,3- Eﬂﬁ%ﬁ%ﬁ%ﬁu?&' ?ébgb aﬂec &ﬁ@ﬁp%ﬁﬁ)hﬁﬁ 1sc]7h¥oman, xanthene,
enzi soxazol €, benzot ene ’benzoxazol e,
pheﬂ&emﬂﬁimL thzamklerene) ﬁwbllmndazmhéolezﬁdmtaz puml&z ph’daalazine

ant hi ne, . carbazol e, car ollne cr
naP @P%.%‘Wéah%auma%ﬂlm TPl e@@e, %@@?1dmc
enﬁmlﬁsmhhmﬁsﬁﬁ ﬁéﬂékfh% HisenBitSaidd, ﬁhéﬁ@k&ﬁ@@nmtl c
rrng ystem C|IC heteroarorratlc rmn Séstemls

benasqxam@ieslam@hnophmen nzerazoley ﬁenzﬁhlamlscbem
bengfih S MR PRiSe, “fRs e BECR A Pl o

quindgizRiiecyclyl ring, or a five- or SI x- menber ed
heteroaronatlc ring and a heterocyclyl rin connect ed
Qpertyprofnedicyplic g%wr@cmlew bicycligbstiros ﬂng systRg. A
. I Norlsix2 OF 3
bw%%%ﬁt%‘ﬁf’dr A SR B e e R S Y om
merﬂam@rﬂhﬁeroﬁomaw angd er alpheyyd Iand alfivt-eorcar-oratberdr i ng
d. from i.ndol e,. i ndol.i n

t 0
hele RSP ARE, CEE PRSP A PG TaY! 86 G sk oterit- Metmbered

hete}@&&ﬁb!rycdﬁﬂg SRHNAGbEVEY] rink, 601{91%8@@ Qz Q¥R fusiOkl NI Kleyclic
di hydrocoumarin, benzofuran, 3-di ydrobenzofuran

hetelo@om@mmmya@m MRS Hi b%)h@& stoms avhetstmzol er 3 of the
ring ¢ qr}%ﬁrg' lgcﬁegendenﬁ)gé‘eﬁéé&cﬁﬁé&ﬁ Q axt%(? §Z°t riazole,

guinol rzi'din
For example, bicyclic heteroaromatic ring systems may be selected from

indole, indoline, quinoline, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline,
1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran,
1,2-benzisoxazole, benzothiophene, benzoxazole, benzothiazole, benzimidazole,

benzotriazole, pyrolizidine, and quinolizidine.
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WO 2004/ 035548 PCT/ SE2003/ 001604 In addition to the
pol ycyclic heterocycl es descri bed above, heterocycle

w0 niisisgs pol ycycl i c heterocycl es wherei n t he PCTIgE2003/001604

fusion between two or nore rings includes nore than
one bond common to both rings and nore than two atons
0 . I '
T30 0 1 A0 EATBIES bt oY, by

incldd@ZIﬁ)nyo@yﬁd lﬁl{téioayclédwmramehaﬂdg fusion between two or more rings
7- oxablggclo [2.2.1] hept an Fbtero ycl%l i ncl udes, for

inclgdesrrapis Mangms Opar cemmmandp befhamgs gnd giges thag two atoms
con@‘ﬁéﬂ foddoﬂﬂm soﬁfaﬁ{%%snofsﬁéﬂ bidbé Phe@F&%l@b udeQiﬁgfoﬂH ine,

yrroll pyrroliny azo
d1azm§arcgzlo[2 2:1il]hypt,an@ymchi{a)bcablyj/qlo[deOMhép:-lmd sul f ol anyl ,

d hyd | . 2, 5-di hydr of B
¢ e RSP ARG, Farsbhlengno e Ardpoiyatyts,such as:
azu%ﬁyﬁm@rah?lt ﬁﬁﬁ%ﬁfl Oazéﬁdlfﬁ?ﬂ 'oﬁlétﬁlwl thRERST ?)?hﬁlglimyl pyrrohnyl

morphol i ny i"omor phol i’ ny yrany g rarl‘y
1m1Qa,z:ehdm|yhpma@cpi}chla‘fiypyraz(dmyh[dymo&gy amlﬁplanyl 2,3-dihy: rofuranyl

2,5 é’}}{}’)@ﬁ dr ogeﬁ:gb}l%gﬁr%rfyiyﬁﬁloph nﬁ{pendl ny:i fj,ﬁ %)%a{é%ahydro-
pyriliriyl Aplﬁermﬁilaﬂmﬂplﬁhﬁﬁ ﬂﬁ@ﬁb@hhhnﬁ QYRR ahr@pyfaylm 28 3-

di oxepanyl , - di hydr o- di.ox
dmy@szwsﬂw@ﬂé/dmyawl hﬁdHHé¥WBﬁlnY£ %ﬁileéwlyl 3-dioxanyl,

dlokeﬁllg ﬁp%]gﬁl%pi%%lgﬁﬁﬁgf 98 %%ét%ﬁf‘oyiﬁ ?éplﬁ'@t ﬁ(frH@ éérﬁzﬁlﬂr 1,3~

pyraziny
dioxapanylag,i7 ¥ﬂyhydr¢-!i;3em§bkep1ﬁ3dr yid hexamathglenk oxjolyt.r oI yl,

In aljdg}éd aazlgeli%%)c’g;{c yq Ii@%ﬁ%g’rﬁémﬁlﬁé&){cf}xr aét?elg,%loéryl for example,

yrfd%ifl 3?)9&2){1{}51 ﬁlyingmar pﬁfﬁﬂ@ﬁﬁ}l}’ihienﬁd Zurdt, TR Qy¥olyl,

triazol t hi adi azo
1m1daz@1yl, tbwa@y]apmmlyl pyrgzcxly]g rsp'ghgztx]oynl 1soxazoly1 1,2,3-triazolyl,

tetr%?é’gﬁt I 213 tﬁ%}laz ¥ér %% %f“}‘f‘z"éﬁcg Z‘ﬁy%g@y“{: {higdiazolyl,

1,2 edxafeanel, Y 13s-{riaasiyldi, slg-thlzﬂliamylh alﬁf D Hmdx@dmzolyl
non-aronati c for exanp i ndoly i ndol i ny

i sofhdditienaty) eteraayq%ﬂl qmg)mpa&'a‘@% EOAW@II%EQFPWSWIW|(1ncludmg
botftl) ﬁl%%glg ok haly. lrlronliaﬁ ?far | nyﬁ%p?éj %Edog}q inQ¥tin 1]15(§lif1dohnyl

enzodi oxanyl, ‘cou rocou
qulhxﬂmzyhﬂw&y&ﬂoquﬁpﬁnyldlshqﬂnoihgﬂ;ztdfrahydrwéqqumolmyl 1,4-

benzof | |, |, isqch l,
bengaAPRA OB SRR LAY ZBndol | 21 ny
dih{&BbHefu¥dny l'1§5ﬂ>%ﬁ,%ﬂz(ffanyp Whiof¢hyl, %o%hﬁaisa@memlanyl

napht h r|d|n [, |noxaI|nyI qui nazol 1 ny

xanghienpilop mpkathpmelr igntlyrenyl, indelizinylhispiadelyl, mcb@aly&nmmyl,,

I R L Vb N R T R
pheh@lﬁhﬂaiﬁylowimldbm;ﬂlﬁnmmdmyl pb@razmm ?B@’Iﬁiﬂj&hzmyl
benztriazol yl, thioxant hi nyl car bazo car boI [ n%l

pheae¥azanyiyl2-bengjsospzolyly beroth %bénﬂub%pmgo rignzthiggolyh
ben Muaio%ﬂ 1§e9]zﬁﬁ§o pltmsxalmﬁaﬁ ‘3&85@1 uﬁg%ﬁm

bove erocyc I nc és po terocgélyls
pmnhadﬁwhamdmummMQdﬂmblon bet ween two or nore rings

| nCl uafiﬁlél,qnltg\gnet hgﬁoﬂgbgcgr%gyciylgﬁgs%n{)gd Elg)otvlg Irleltgr%cyc?ﬁ

includes polycyclic heterocyclyls wherein the ring fusion between two or more rings

includes more than one bond common to both rings and more than two atoms
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WO 2004/ 035548 PCT/ SE2003/ 001604 conmon to both
rings. Exanples of such bridged heterocycles include

wa@ioansdsugli nyl , diazabicyclo [2.2.1 ] heptyl; BOISE2003/001604

7-oxabicyclo [2.2.1 Jheptyl. The term "al koxy" used
alone or as a suffix or prefix, refers to radicals of

a3 iSSP Rl B 8 b,

d{ﬁ%megfa{@[zez h]% 1raﬁ@mmmya@[arppm yl.but oxy,
but oxy, isobu cycl oprop oxy, ally

ang ffrh@ tﬁ‘aﬂg yﬂ”@w” idkalonsran as arsy¥fbx9r PrafbaciaTih éa%?al%@f the
S o M —&f—i{ V\Rerge & %rlg R%lgctééﬂjoﬁ% @){(ﬂ‘fmla%% ragfcgle "Blemplary

aTH&ﬁS/ @ﬁ&@ddé'n@ét&oxyyétﬁdx}@ pespx9 is@mroporyl butory, tﬂnmﬁqy;qsobutoxy,
refers to radicals of O the ?eneral forrrula-OAr
Cmép@wlm(ﬂa‘”x% glioxnpad B@Pﬂgy Of¥e term "amine' or

[ a d| by Séﬁf datrﬁlé)g Cusl a‘%ﬁF Br §§J§Jfﬁ§| I%%f)reﬁ&elfeféfs td ﬁﬁféﬁﬁ otf‘ihe

eneral fornul a wherein R and
ganieal f@ﬁﬁnﬁn@mtrj\yhaahemmne&ybm hydr ogen or a
hydrocarbon radi c Ac | " used al

suf fibhet nlgeter@iq Y |°ﬁ as ﬂlf? o&ﬁre 11(5r ¢S i ZiaRals of
P iRPAIE Y ANDSLAL WHREiR VAR 85 2R &Moary1y dr 0gen, am no or

oxy. Acyl gr oups i nclude, for exanple, acety
pr opiTeytbrm Benmey or, “aptieeRused ebang for a%astkfﬁétohas@ﬁx Efers to

di. b

TS P LS REAP naNREE, Wh SR AR SR Pty sl
ﬁlfr@hyérogénar Yhplbcartiangicaine or nore hydrogens on 20

t he qroug are replaced with o e or rmrfs&?%o\g

t er m ACyEcHsed AORR-138 PAGINYF %ﬁf preapgr b ik sﬁn
(g)ﬁlgﬁ%il}h s@lﬂted@x{gﬁ&%&ﬁa?? 9§&f géﬁ Yn@h& 8t kot atky )%Pﬂiﬁsg Yﬂclude

tronegativ sdires the tendenc
for extsamme, aaétqmpt@mtw rb&ntoyéj ehyloacstyl, Eadopthaxy, and
el ectro -wW thdrawi ng groups are -CH2CF3, -CF3, -F,
diwpthylegpoamagdp. - oN, -OH, -CHO, - (=0 -R, -OR and 25

Cl- GfHQBg&%@mhesSﬂmué}ﬂ&%eerdﬁﬂﬁe Qhid B, OF oups
seIectedfrom-F - -CN, -OH,

C( =OHdogeantsd," GRd asmpféx af Rgrquﬁ, BegE-0Bg ok ore harémg%ws on

" means 0 e rst ring group being
th? &?&Bafweﬁ’ﬁ? @gétgg;ﬁ °F] n%e%arl pgmeans the first ring
and the ®a6 Géllectfdnn@ltﬁdtaﬁfﬁlgagrohlﬁ'aﬁferst 1 diemii group has an
t her ebet ween. 30 "Link, or "link

T A e taaaeacmﬁﬁhgbgrorm aﬁkc@e%aaem vegqur%ﬁ
tgﬁde%g{r] degd groul)]ormnggoa%g)c% %ﬁ%&ofﬁ;éﬁﬂ@% f¥0A8Q%ithdrawing

groups are ~CH,CF3, -CF3, -F, -Cl, -Br, -NO;, -CN, -OH, -CHO, -C(=0)-R’, -OR' and
C).¢hydrocarbyl substituted by one or more groups selected from -F, -Cl, -Br, -NO,,
-CN, -OH, -CHO, -C(=0)-R' and -OR', wherein R' is a Czalkyl.

"RT" or "rt" means room temperature.

A first ring group being "fused" with a second ring group means the first ring
and the second ring share at least two atoms therebetween.

"Link," "linked," or "linking," unless otherwise specified, means covalently
linked or bonded.
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When a first group, structure, or atomis "directly
connected" to a second group, structure or atom at

wo e@s3ssee at om of the first group, structure PCT/SEMNI/001604
forms a chem cal bond with at | east one atom of the
second group, structure or atom "Saturated carbon”

means,.a catbon atom i C4 U "
5 andram et B el s HoHE el TReRa G a 9L,
B, §hitgire oPAaeh, at Ragioheatowdsfike first g, stsuchoe doatoleforms a
or triple bonds connected to this carbon atomand this
chetrisalboad ovih Hdenst ang Joms PhesseapnFRUR STHF I OPIATR R
nybr kgl atd Crborh3ahlh 3k GREPAIN sHIBRRS RolEAO8 kroup
atomin a structure, nolecule or group wherein at
5  vieest albtie tonds caoroked tethit aridn gomardsinglatond.i B otber words,
singl e bond. In other

ek bt B Rieenssta St br sEh S eB g Gbon tom
gg%%m‘é}?%%il%ﬂgfsgi@ A RRR oA ERIRLBLAY adopts an sp or

tal hybridization. The term"therapy"
al so "Unsdturdizs capgronf mdaaxi sarbemitemsin aiseietuzg, ancdgradq ¢t ggoup

i.ndi.cations tpo the contrary. The t r [ Cf

s prigr pet bRl e Btk BBy hA R In other
10 WGEQROB Y lealidhel @uble driiglapyrid vrinbitad tdwhiscartiaxdtontnd

the present invention 15 further enconpasses to.

thid imhpe atom ganeet byedoptsangnenn abFnig oFligh bubradigstionhe

pres iy n ' ' - £XI

i coadl L ERapE sd Bl FRodh Rl T s &Y spéaind

iadications enthe Thisargte flhaitdrinotheadeotiehaodritlas spemitically” should be

prophyl actic therapies for  preveption o currin .
e O YL Rl of L venion
15 fgﬂngég&gﬁéerﬁ}?asg& tbaamidipts %@cﬁ&é‘@ﬁ%ﬁ%@h%oﬂn@o@tﬁﬁof the present

, the invention provides conpounds
inequties,dn wtigy etther a frorenisting disease siptenaeie prelirpyic, ora

SR PoRiEE e PEGHEGH apd R SR Bl gy BRA I QBRR For
févetién ofire codditivhesrl ddniitledahetagy for@hronic disorders.

i ndependently G | o electron-withdrawing groups; Z is
selected fromO= and S=; Rl is selected from Cl-1o0

20 ésié}ﬁ'gtioncc}f—ﬁi%cﬁ%falent@‘ms’“t“t ed by at | east one of

In one embodiment, the invention provides compounds represented by the

formula I, pharmaceutically acceptable salts thereof, diastereomers, enantiomers and

F1 7
R ~ A
Y ) Ar—OR
®

mixtures thereof:

o ZELZ

25  wherein
R* and R are independently Cy.1o electron-withdrawing groups;
Z is selected from O= and S=;
R? is selected from Cy. alkyl; Ci-joalkyl substituted by at least one of
halogen, cyano, acetoxymethyl and nitro; Cs-joalkenyl; Cs.joalkenyl substituted by at
30 least one of halogen, cyano, acetoxymethyl and nitro; Cs.jealkynyl; Cy.j0alkynyl
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hal ogen, cyano, acetoxynethyl and nitro; C2_loal kenyl;

C2_| oal kenyl substituted by at 30 |east one of
Whad03983548 cyano, acet oxymethyl and nitro; C2_| Pei/k§aeys/001604

C2_10al kynyl -12 WD 2004/ 035548 PCT/ SE2003/ 001604

substituted by at | east one of hal ogen, cyano,

subB fmﬁé%ll r%ncﬁ“hq oﬁé%ﬁ%%g&%ﬁﬁh{r@ﬁd nitro; ROR*N-

C1. BB 41\1@(‘63‘40&xhlkylm@@)saﬂ@laﬁ@@(#b) Cy.ealkyl; R*C(=0)-

1. rﬁ?%ﬁ&r%g | R3 B '\lsr\ig;(2 @%gﬁ(lhﬁg%ﬁ(%ar%wpﬂwl

: 1
ﬁc’?_a?‘@@am yf’;@?elf@?‘%‘é%:Wf?‘%fi@f(%a%'?c@%%‘cf‘mﬂ’%ﬁ@%}
Cr-taeydrimtarotyclyl € =iy Chetadckyillyl-Céed s Ch talkdsubstytuted aryl-

Crahptbiaed At Gl Eh i syl heraipilitcraatios

sub@t@thﬁéﬁ%ié% ety EH D) @Jrézﬁggkyﬁd C?ngdrocarbylaml

Cl_| phydrocarbylam no; R5 are | né)ependent Iy
selRete dtnﬂrl?omre mdemd@élywlecte@rmkH,efaydaucyl Cy.alkenyl,

Co oo A N0 o B R S i B Pt BB P

forras apﬁgl;on)éfla&u@, Cl 10 dival ent group that separates
gr oups conn cted thereto by one or two atoms; Ar is a
Ca A28 ylya0 divelenfrgmonn thet sgp@alss rpps somerisd thatetp bypne or
two%mﬁgl kyl, substituted Cl_6al kyl, C2_6al kenyl
subst’i t ut ed 15 C2_6al kenyl, C2_6a| kynyl , subst ituted
CZ _Saislayyb divaBnb enpalatia gtopb; subst ituted

GRS EeRRat o &t bR LTS §%hfé§ail?%wbsﬁw v
Ca. daﬁceﬁﬁ' @gkﬁﬁyﬂyn Osﬂbstf%‘!éd an galk;th; d;gcwgma% gligment

onpounds present |nvention ma e those of 20
Cs. dcmlmuw ﬁryl,wnbﬂéuﬁqd Rvl, and €sPngergnryl; amdspbmand ly

y ubstltuted by one or nore groups selected
C“?‘J"Eep‘)%hﬁ-gn% N2, -CN, -CH, -CHO, -C(=O) - Rand

- ORY is s&ﬂm&i&oﬂ_o}ﬁ:aﬁ_@ﬂ; 3alkyl; Rl is selected from
Cl_%al kyl ; C2_8al kenyl ; C2_8 al kynyl aryl - Cl_6al kyl ;
ar yip.anoter-ampadipent, GerappundE ofihg presepisinyeniios andyybeghose of

fon{ng%twﬁ)é}gmgr oup sel ected from Cl_6al kyl,
acet’oxynmethyl, nitro and hal ogen; RSRONCL. 6al kyl ;

Re:1 aﬁé Ingﬁldlrp iedepkbmhity 1. 62([]1yi&abdtttyﬂed by one or more groups

g i ST
a Cl R8st one group sel ected from Cl 8a| kyl ,

acetoxymet h nitro and hal o}g Cl_6al kyl aryl ;
c1 Rap b%glrfctes{ from C1akyk &hyhlkex xsyzsalmyl aryl-Cy.qalkyl; aryl-

cr SRS Pas ST A o,
acetoxymethyl nitro and halogen; R®*R°NC,.salkyl; R® OCi.¢alkyl; cycloalkyl-
Ci.6alkyl; heterocycloalkyl-Cy.galkyl; heterocycloalkyl-C; salkyl with the
heterocylcoalkyl thereof substituted by at least one group selected from C;_galkyl,
acetoxymethyl, nitro and halogen; C,.salkylaryl; Ci.salkyl-C(=0)-; Cg.garyl-C(=0O)-;
Cy-gheteroaryl-C(=0)-; heteroaryl-C,.salkyl; heteroaryl-C_salkyl with the heteroaryl
thereof substituted by at least one group selected from C,salkyl, acetoxymethyl, nitro
and halogen; and RNCI_galkyl;
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t hereof substituted by at | east one group sel ected
from Cl_6al kyl, acetoxynethyl, nitro and hal ogen; and

WG/ 08Kyl ; -13 WO 2004/ 035548 PCT/ SE2003/ 0ORGDEE20801604

is an oxidized pyridyl wherein the nitrogen atom of

the pyridyl ring is in an oxidized state (N}J-O); R2
is gelected fromCl. 6al kyl , Cl.6al kyl substituted by

at Rl é&an ogidized pyahl Newereittheguirpgsmyatom of e aykidylring is'in an

by at least one fluorine, C2_6alkynyl,
OXI%Hé{ﬁki(}weﬁ) 5 substituted by at | east one fluorine,
@Ré@yseﬂ@wdlﬁvdm |C$ 1%yl Cug@lﬁyl @?obﬁmtécll bphtdyast ogé fiborine, d
ryl,. C5_6heterqary and su stltute
Ca. 6?(@6@7&% @smﬁ |Subsﬂ§“e atigaskens flaotmey Gp-salkynyl
I
subs%‘éit%i;l%)ﬁgt 1£4sPMe iighorﬁél CE c?éfloal%%lzg%ﬂﬁﬁw gg ticyg:loale ?']ﬁ allyl

N ynyl, “an group t 0
substituted aybtandaﬁs dicteadapl, aial swbgtimigd C{setemaaylporti on of a

ri ng;..an 5OX.issIete from - -, =-C(=0) -
C&Z }%}@%& ﬁ%ﬁfﬁ’\ﬁ(scl 6@}%& gaa&eayl
Co s WRATR MG divaléhy
26| nde}gendentll y (Ef]rG%{)E%th %ﬁgﬂ%gﬁ@e@vggﬁcl 6§1|roup

formgp Watitrosha rigkandr H. In a further enbodinent,

R A s e e o T

and SEOREt etlefetrois-00F3r 2; WHRGER® arﬁl‘E@irFﬁldeperﬁbE@:@; salkyl,
_CHFCHE2, - CHECHRE, - CE2CF3, - CF2CH3, - CF2CH?
C2-calkegmyly zzalkyeyh G1-salkopylobh or H. crpcHC1 2, CH2CBr 3,

andl - SRR SR, cmebats oy s SR Ry BBl of

form@ Balhlesnmy| ; C2. 8 al kynyl; aryl-Cl_6al kyl; aryl- 20
Cl._eal th.th | t t | t
o7 B et 882%%3 ot 5, P SIS
—CI—IBGEB h@H‘MﬂF @ﬁ%,_@:@%ml: -Cystgpy, kytr,,
et er oc I’oal A
-CHt@me,rﬂ&i;@m LB 2 T e hCRRNO, h6FBEF a0 AT AN,
t b t | t I t ed
CH? %n 1@@\?@%&% y at | east one group selecte

cat oxynet hyl, nitro and hal ogen;

C1R6a éeydc&ﬂ)ﬂam ClLaeief 1§} sallen G Cr.o Syt yiyt-Of 54kyl; argh
het er oaryl - C1- 6al kyl ;

8het yl .-
Ci. sadclgﬁ i 3%@& 1@%&%}? byitelpast pree sove pdegtsd fromersalipl,

ok het vttt i
Cu. sanmnh@abkmlqau@mcls;a&m méemcge]oa&yr Cdgaﬂkylhethdha t he
hete@g ]{cg%?ﬂ_,_tﬁ u% }tgt%figg// fle)ést ornlerégoup se ecteal}ron? éll gallgﬁd

acetoxymethyl, nitro and halogen; Cl_(,alkylaryl, C1-6alkyl-C(=0)-; Ce-3aryl-C(=0)-;
Cs.gheteroaryl-C(=0)-; heteroaryl-Cj_salkyl; heteroaryl-C;.galkyl with the heteroaryl

thereof substituted by at least one group selected from C;.¢alkyl, acetoxymethyl, nitro
and halogen; and RNC,¢alkyl;

R is an oxidized pyridyl wherein the nitrogen atom of the pyridyl ring is in an
oxidized state (N*-O");

Zis O=;

R? is selected from -CHj, -CH,CHj, -CH(CHs),, Cs_¢cycloalkyl, -CH,CF3,
~-CHF, -CF; and aryl;
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R2 is selected from-CH3, -CH2CH3, -CH(CH3) 2,
C3_6cycl oal kyl, -CH2CF3, -CHF2, -CF3 and aryl; -14 WO
wWQOM408:38548 PCT/ SE2003/ 001604 Ar is sel ect edP€T/8120831001604
aryl ene; an heteroaryl ene; an aryl ene substituted by
at | east one group sel ected fron1C1 6al kyl , hal ogen,

trifluoronethyl, cy nitro, dr ox and
C1/84f RIS B R EAG FBQPS?FOéﬁée 1BR AP EReSYbHifutgd by at

least &ﬁ%ro@&?el&it om%ﬁkﬁk&leﬁalf)?&{“tﬁluc%fnlébﬂyl c?é’dooﬁﬁfb

uor onet , cyano, dr ox
hydi@ky @adl IQI@adlioxy-; ‘amh ambﬂa‘opaﬂmecsubm’cmyd by latleagt yohe gBups

ara-aryl e and t he_heter yl ene ected from
sele it B L PO B aR Py arow o5
Ci- 691&67@37 ROLELHPA YdreaBarR) the ef l‘éﬁe ﬁqjﬂ?ﬁfaﬁqeﬂe‘ Bt the heteroarylene
- het er oaryl ene; and RO ar’e i ndependent Iy

is seé@lt@oﬁr@rd tihq gionp Rensitiog of %fm¢@b¢rﬁ@ rigg patq-lgieroarylene and
rther enbodi nent, conpounds

fh@g?ﬂg% gF%%gﬁ‘f&ﬁvgﬁ$|on y be those of formula I,

whateind lé lar@indegnderlyeselcotbafeial e dryusdorisgn@upe it
coniprlse at | east 30% fluorine by weight; Zis O 15
#®kvl s selected from et hyl, propyl, allyl, isopentyl,

be h i
0T th gy AR ABAOE Mmoo O BB M i o o
thoseyod‘ilfcnhmﬂyl wateteyh , cycl opentyl net hyl, cycl ohexyl met hyl ,
%’m%ﬁ ﬂgzl_ ne%p#%p%&%%,&ohgy hnFéor}XIgrise at least 30% fluorine

by‘;{,\lﬂ@ﬁt hyl - 3-pyrrolidyl methyl, 2- piperidyl nethyl,
3- plperldylnethyl 4- plperldylnethyl
N- wels ¥7t;- 2- pi peri dyI met hyl, 20

N g tla%k_acie% #rglgln %I p@)ﬂyz![llyl ,o;sqqqentér n’ylie ms¥1 dlimet}grlammoethyl
4-pyr REyrAEH L pryhaﬁlyﬂdﬂl@ﬂhybyrr&yteaiyl adwmp@épyhﬁahymet hyl

2-t et rahydropy 3-1etrahydrop anylnethyl
cyclgbytyines d%(fgqpﬁ ifrpﬁléylhwclo oxyhmnethys Hirgpakddumsthyl, 3-
PRI Sl M LR By RS et 2
plpwﬂyﬁﬁﬂhﬁyE*pmehﬂbfhmﬂd%b@eﬁdﬂh)eﬁ%ﬂmmethﬂ&-piperidylmethyl,

AL TR ST R LT

tetraw&lo%ﬁ d}»ﬁneﬂgﬂ q-@&%w&ﬁu%ﬁhahgxyltet@d]@d%%ﬁﬁméﬂms

sel ected from-CH2- Aris Selected

-tefralmdmp@whaﬁt}ame ﬁéetraéwdmymnyheﬁbyls (Positriothiepdgnewdt h

l.o t 0 itro,
sonS o BRI ETE oy 2.
furapgl)@acthel, €2, eaﬁh/;}d@meﬂ-lemdd@leal-yd)mahme a@cﬁS-l(?.-lﬁ@thylthlazolyl),
parq het er oaryl ene su uted w t
is selected from -CHj, - 2C 3, -CH(CH3)2, -CH2CF3, CF;, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl and phenyl;

X is selected from -CH,- and ~-CH(CH;)-; and

Ar is selected from a para-arylene; a para-arylene substituted with C;_galkyl,
halogen, trifluoromethyl, cyano, nitro, hydroxy and C;_salkoxy; a six-membered ring
para-heteroarylene; and a six-membered ring para-heteroarylene substituted with a

group selected from Cj.¢alkyl, halogen, trifluoromethyl, cyano, nitro, hydroxy and
Ci-galkoxy.
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group sel ected from Cl-6al kyl, hal ogen
trifluoronethyl, cyano, nitro, hydroxy and
w@2e0dabisexy. -15 WO 2004/ 035548 PCT/ SE2003/ 00 1BOBSEI003/001604
an even further enbodinment, R' and RF2 are - CH2CF3;
R2 is -CH2CH3; and Ar is selected fromthe group

copsi sting. of para- phenyl eqe angpar a ridyl It
E‘P 2 BV E T R it ﬁ@ﬁdéﬂg‘ﬁ%aﬂ%% ﬁé -oHefcHyiand

Arid &Y&%d ﬁ’S‘moc %1%'11{3 co&ﬁk@ing E?r;raa;p fe feﬁE Iaﬁc?ﬂ&;% Ofr:yndglgﬁe

conpounds e’ i nvent
|s@hmﬂdw1aKbm$nﬂhhMuﬂmnwonmomﬂhaﬁﬁb&pmmmmlnydmmnanNm
esent .i nvention. inc des

as_a racemc m hure
one 015t Bl b ih Pt o b SRR REY crttisni
isoldi dds\ E@tiofiRFig of d1a§’tfere@m‘%ﬁ@’l9&ﬁﬁd010§s A ﬁEéHﬁc%1B{turJ h?he
opti cal | y active forns of conpound of th

presemiveyention invhyded enppms@tmanﬁ@ne@x&nﬁb@pmbgs, rahemaﬂes or

i RO PP B R PR AR rhf o BBV A, Ples af e
compyuntiofaby HvehtidrCmsyvd Ib}eparsd tras exthniile, iy hRb PEREH A8 Sra th

descri bed thereafter. It will also be appreciatedt

sepagation 4if 4 TagsisER: Do syahesinomapienty adiive startg heigriale et lsx
asyrRetBE QURhELC Bsel 38 MR Rocdififes BYIMIES tfer B 2 Z i somers of

kene e present ~ 1rnvention 1ncludes
geﬁlmtﬂlralmibe appoeviztedthatecectamuompdundls ﬁdhapfeaedt inviehtion tday
urt her be, under st ood t a resent_ inventjon
exist AN g TaL P REIS e LT Fr 5 24 Bomar R Sct T pgesent

1nveﬁt%ﬂrﬂhﬁdés a.dfyt %éMrleltrlc% ﬁ&n@xeof‘mgﬁﬁpﬁ)tuﬂﬁ drFbRhuE ? r It Z%éflﬂ

corrpoun S O he present i nvention may exl st
ﬁlﬂl@bb@/m@stocpcbﬁmétbamsentwam encaaspanssls (tavdemens s»ﬁtheat ed

cmnﬁ&ﬁﬂ@ f “g urther be wunderstood that the present
nven |o ‘asses all such solvated forns of the

c onpalnts bh‘uﬂdhﬁtcfo@.ﬁ:mﬂ lcartdin cé@piddiion tﬁé(}ﬁeﬁﬁ@ﬁ%ﬁfonttﬁﬁf
i.nventign are also salts of the conmpoun
existrig sphypigd; for expply bv@rateémrmk@umsebzmegl fovanse Btvelll| further be

undegﬁb&ﬂhgi thE P&%Qﬁkflﬂée gﬁk%ng{: L3800 su&l{‘%’q?%éﬁbn%‘}éf{ﬁg

al ned u stan res we nown 1 n
cmnpmnmsbﬁﬁwfemaﬂpﬂe by reactlng a sufficiently basic

co for e Ie an al mne wth a _sujtable
am{Xpﬁl sz%ﬁﬂx loalrar%e%? ﬁ@t ithe camppoyndsplfhg
fonnatmsI@é&%@abﬁms&lﬁ@m%%e&éme@Al%fbf c'olnpﬁﬁﬂds%f§ uﬁ} sent

possi bl e to make a correspondi ng al kal 1 “net al
inveriii may be pbinined jusing siendard pivicadgrepwel frnawi & thaeartefurt h

[t by t {
cxaff B s SHEDS Aichl Aoy e R BRS ) SRERHDS
suitapleciciil) forsaxampRs HE1 of &dekioxyill] © a@ﬁr@a@hyﬁomgmw adtle tBble
ong equival ent of an alkali netal or al kaline ear

aniofrelt YAl Remesaibisrio make vicaaespond meadkalivactal (esh aﬁ@o@wm
potad¥Rinh) Q?i"lﬁlkﬁ)l Qf mnga]iﬁﬁ’ihfeaeai‘tﬂ 5 A&C%QIS %rcgﬂmng) s%ipb%eéﬁ

as choline r um ne
compaind @fidle frysent invention having a suitably ac1d1c proton, such asa

carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic

organic amine (such as choline or meglumine) in an aqueous medium, followed by

. conventional purification techniques.

In one embodiment, the compound of formula I above may be converted to a

pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt
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conventional purification techniques. In one
enbodi nent, the conpound of fornmula | above may be

w@ornvmsisesl to a pharmaceutically acceptabl e seCT/SE2003/001604

sol vate thereof, particularly, an acid addition salt
-16 WD 2004/ 035548 PCT/ SE2003/ 001604 such as a

hydrochl ori de, hydrobrom _ de, phosphate, acetate,
suchp Ay FOEDIOF A e brerider Bogphals, Gpaips, Tumarats, malchte

tk ] -1 Qﬁgﬁydgggnate. The
tam%%r%%%ﬁg}gét%}g?ﬂgﬁ?r%ee% i%lgl&éﬁay ave activity as
ph@hereaepivindabStheiimventian tag hber activitjres pharnwcentisals, in

Ji.gands ch as . agoni st arti al ni sts, .inverse.
partigy]rqsapodulatgys R HEARMOER & de0mietts PRERLROBITS, ifviisg peobist
or arﬁé[gaﬁﬁtsr@fmaz e BSERMROSRASHIIdith &R, 1hB 66 @RS HEYh e Rrftioh

sel ective activity as agoni sts at CB2 receptors, and,
may axlkibii selectivej astivitp as agonists at 682 pedentorp aned ara gsgful yo the relief

chronic [ €. Q... chronic indl pal S
of b B SR i Painy S A B bty Moot pain
backiRid) cafRFPAIHALS vixterahgair €5@pburids W el frssefibdnverdtidmandye

usef ul in treating acute pain. Additionally, conmpounds
also be ugeriel ip teating achte Paw-eAddigAnatyy corapornds of tepreeRkr
inveffj BB HEhRERTn ook lsCle SRR A At e L A RS
of CBpweaptonris pressritde smplieatmipound of formula |, or

phar maceutically acceptable salt or | vat e t her.e

oo This drerperibre R P ratE P uEG e {FEHe) Spp A Gicaly
acceblablcREh oRSAGAL therbVT, AIIRIEMerbra IBRLdPRT RESMI tHGEpY.he use

f a conmpound of 15 formula I, or a pharnmaceut’ cal Ity

actepfutheraspatt therpresshiiavention prasades the useciai qopaoyndo

defined in the maaufactu f ' t_f . LN
formfih, B phef OB REEDUPE L of soTEAL PRIE s RicitRfort
defitédgh e hinif@iRRY 2 resQeieat foy usd @rthédapy.t her apy of

vari ous pain conditions, inc]uding, buf not limted ,ti):
acirhe corapennds eh thsmresepkinventior may et yseil guthsrappersrecially

. . : o . . ' ds
for i1HR1apS 8P ion Hull Aok RESIaRe, B M 1A BE. £ATRANEC
chrop®ipain, ne@opahic pain, bagkt gais checeo phin, arfbvikéendgains
di sease, transplant rejection, Huntington'.s hor ea
anGhe FOTPHHI? Ab e reieBLEEIHon maycilsa b USeH df Ay HEpaD.
cancléﬁ gﬁﬁ‘l%l@ QelebsANP ARIns 1S RisBike trdHdPRA: reé defof QTRAMB N’ Of

I nvention may be administered in the formof a
chorepmdéont Algheimeplsalisgaggeut i cal 25 conposition by any

route includi ng orallv. intramuscul.arl

Cult GredREbGe] T Roralitpy i AR 5 A pmen, the compound
of tHethveREi6h hiagmeakihiinistertidria tHRabAE bk tynventidniA panmastytical

epidurally, intrathecally, intracerebroventri ?ul ar,l%lfy
compPition by #jyeettedaclpaing orally; ngpmuscularly, sueubanse sl rdericdlly
. el . S ti be
S B el Sl ol UL 5
intrathecally, intracerebroventricularly and by injection into the joints.

In one embodiment of the invention, the route of administration may be oral,
intravenous or intramuscular.

The dosage will depend on the route of administration, the severity of the
disease, age and weight of the patient and other factors normally considered by the
attending physician, when determining the individual regimen and dosage level at the

most appropriate for a particular patient.
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30 The dosage will depend on the route of

adm nistration, the severity of the disease, age and
waowdoglssses t he patient and ot her factors nor maPCT/SE2003/001604

consi dered by the attending physician, when

determ ni ng the individual regqi rren and dosage | evel at

the nost  appropriate for cular patie

par a7
2068y DSBSHE epRase o COBPagHONS &%@&m%@gs of this
inveRAGK '?@éf‘?ﬁflé Ee&ﬁ@%%éﬁgﬁﬁﬁ; (‘faﬁ%ﬁ &Qﬁoé&ﬂﬁepmﬂ%ﬂf uld)i s
Invénti & I nert ceutically acceptable carrlers
Sohd Sornberegrratis ustﬂildecp(n?vddrs tahilets, disPetsilde gannles, capsules,
re%}f{ ations .include powders, tablets, dispersible
Ca"lgfsa WOPOYQHEY| es, cachets, and suppositories. 5 A
SOIA ghli@hfrice eaﬁﬁéoﬁo&ﬁsre%bmces suhet 8Ag Ko avhisGlilubRy,
also act as diluents, flavoring agents sol ubi li zers,
flavonig ageam @lulshm ﬂndirm@n@g%ﬁp@ldum aggisshindars.taaatle
isinte en al s an encapsul ating
dist apiete el “g%‘%\%é? éé ap ﬁléc guﬂ?tl egrrg?tgﬁg finely divided

S 0 Ith ﬁow&Mi‘s Ghe t@ribiisa ekt divRledsslid, thech ik ime yixtiterville the
npound of the invention, or the active conponent.
finclybyided comppund of e ipventiosngidhe AtV SOMPLBERIT Hbleke the

actiG PR Fueﬁthl%dt\ﬁﬁq @1%%@13?6?@1%19% R Jﬁgesgﬁ h%é dg@mes in
sui tapl e proportions and conpacted int
suitghle progesioneahd d%mpaptedpathem@ammmkmd@syectonpo& ti ons
a lownelting wax, such as.a m x urelof fattu%/i aci d tur
ol Y OE PRI O BOBRC B GRforo fo Beltipg e Ut 35 p pixture
of fRAGLdciPely OB RN Eoch buérSP aFt ﬁﬁlt&@ 8REIB abiYve IPredient is
exanpl'e; stirring. The nolten honbgeneous m xture in
dispetsedh thpfﬁnpbnrfeﬁexamme stimingni Ehetmeliendwmnganeps's grygture in then

l. d
poufit LSRR Rerd R R b el Wb BPAR Sp T =@

| agu@stsle carsidGaie rﬂagﬁéslunn cakbshate ﬂna@éﬁﬁmhsieatatte,galc&]ﬂttbse
nmet hyl cel | ul ose sodi um car box thyl . cel |1L)J| ose, a}
suggrongehipl dexfE, wasch, Eagasanthumetdyl o seamedikearbanandtayly
cl ude the
ee o B B g o A ent wi th
encm]psmhmqug)smhes alab 1rasnchd¢<amclude thor fowrndliatign af the active
apsule in which the active co or ..
compp R It SRFRE BHRE Pt P83 SRR a, SAstlg whish the
actiV¥édnthdnnt (WM Sr WAthREESEEALakRRs)4s bilrdundedPbyrh ledrdeY which is
cachets are included. Tablets,” powders, cachets, and
thusciapswrietior withtie Siwdlarinscaghts aredondudesd. for s sui t abl e
for I ad | 5 u
| ncheflse BB AL, B el S b b RTRRRL LS
suitgpieralogal adin@iisthagionat er or water pr opyl ene g ycol
sol.utions of the, active conpounds be |i
pr dpgHid foreneompasitions inglyde s @H%ék‘%ﬂeﬁ gns, ﬁv%?malsmﬁ For
exallélgﬁu%tg%lﬁ%%gmg)a ulwtea'(t)éggﬁ p‘%%he?%wi égcgutfl&{ls?glﬂ?et £&%ivt Bompounds
may be liquid préparations suitable for parenteral administration. Liquid

compositions can also be formulated in solution in aqueous polyethylene glycol
solution.

Aqueous solutions for oral administration can be prepared by dissolving the
active component in water and adding suitable colorants, flavoring agents, stabilizers,
and thickening agents as desired. Aqueous suspensions for oral use can be made by

dispersing the finely divided active component in water together with a viscous
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sol ution. 30 Aqueous solutions for oral adm nistration
can be prepared by dissolving the active conponent in

wowde3smsl addi ng suitable col orants, flavori nBCHEE2003001604

stabilizers, and thickening agents as desired.
Aqueous suspensions for oral use can be made by
di spersing the finely divided active conponent in
matefigh wich epBEIRLFYIfiellg ZHms; Leigggnethyl %@J@%&P@ﬁ%%
1 ' I '
i s g R S R R
formaktibwbase, and ot her suspendi ng agents known to the

phar maceutical for ation .art endi ng .on _t he .node
o DiprdEen s oS of Hub HRdmidbAbs PERACoESorirgHtoR
i1 b5, : i R Pkefe@BE
B D e e
fromdbpuiidows oftihecingwentliof the invéntioer dbprreandageb Py wesigitit
. being based on total conposition. A therapeutically
bmn%g?@gPpg aLGOBREUPBr the practice of the present

| NXaRéhpticABYeRR1I(E hRbARtTE the RYactibe o £1he pedseltriovdntion
criteria including the age, weight and 10 re_sgonse of

may b detierrdingd,dyshe peetafdmownariteriaripelpding thepam Waight a5
cont ext .of. ¢ j:.sease; . whi [ '

respQitF of e S s hETERRLIpMAERY vaRF U chie PO AR Bfpace

Whioh][iﬁbahg treatbhl 61h\ignic]t¢1 |i1fban‘g)}aﬁveﬁted, I’qudn]l? vé nidiamy slsilltih éheuste
of _any conpound of forpula | as efi ned aho fo he
raM(ER therseonsrolAharpyprisndn the vap 95 amy ‘E‘}WI?P“PHQ}( E%ﬁla% s

deﬁl{leg% B&‘é’ﬁﬁ&ﬂe‘}ﬂaﬂ achlle o@%??éaﬁcaﬁ{éﬁt.w”pound of formula I

Por the manufacture of a nedi canment for the therapy

of A withi\tiehi scopmed] thy igyeotivrdie dhe wsetof enyisempgungrpyf formula I

conpo according to, Eor a |l faor . the manufacture
for thg I?;gmﬁg%l’"@é&éﬁ?e‘ﬂ%lm% gorttﬁ%{hgw y 8? P¥Bri ous pain
C ORdidftioRMSy pro¢idedistfe usdoftanfRompbiihd &dotddig RAWrAURAI for

chroni c pain, neuropathic pain, acute pain, back pain,
the moamgasturp af s medisgmenistos the therapyof vasions peipcRaditigaasiudpe,

the i. 1t ] : f fold f [ .
oo A L0 L e RO G DS
cancehpdigmdaiscehf gdhi ve amount of a conpound accordi ng

to the formula_ | above, is admnistered tpo a patiﬁﬁt.

i nAnidgleroepecs g€ hedhisigy is %oaalaihpaéw&ﬁ?@l?y 9#‘3%?1&39?% suffering
fronPARMAeAREAIRAL ARCRULA A5tveCHIREG) b OMEQURIbAANT a2 25

ound of Fornu or a pharmaceutically
compawEizicaddmgsalite forenle dfabovey issslswivisterddan a patienf ia need of
ptHar maceutically acceptable carrier. Particularly,
such th&f2RYi s provi ded a pharmaceuti cal conposition

C ORIt Al ere is provided a pharmaceutical composition comprising a

compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier.

Particularly, there is provided a pharmaceutical composition comprising a
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy
of pain.

Further, there is provided a pharmaceutical composition comprising a

compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
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conpound of Fornmula I, or a pharmaceutically

acceptable salt thereof, in association wth a
w@banmsssetit i cal |y acceptable carrier for therapgT/SEOpH001604

particularly for therapy 30 of pain. Further, there

is provided a pharnmaceutical conposition conprising a

ound of Fornula I, or a pharnmageutic
Wltha?c&@&lamuéw%%x FCORHHIE GHTier HooB P fhecs?ﬁngmw djggussed
abov004/ 035548 PCT/ SE2003/ 001604 with a pharmaceutically
acceptable carrier use in any of the conditions
di deossemboadioest, thercompeumdsmfdhﬂmventidﬂme foomd derhel sctfe

o G E B P b T e & Do PRy e
comB8idds S kIR inYeritidd are ORAPRINISTREivE 0B, rEOEBRE b 85hidE €1 vitro

ound to be effective CB2 receptor agonists: In vitro
assags gae, demonpizate thepantivities e In theseinath e essayses compourkis e

testedrffnv {hte{roac?%% a%aaia@(iﬁoge?‘;g%{q%s ragl%i %s&ggi%a’gg%%q%r ’&apth (iixf is
obtadRd3d daﬁerrﬁiﬁb Xhd slecttid @otivesl fb:10a phrtiCulng diengoled SRV Led CBE
activity for a particular conpound towards CB2

receplopelit Brasuspe Ao fhergmnosad.ofn th sugetsena, [Gx gengsally
t
refe%gé] E}gﬂ%orng??%ﬁ%% Pf fhhgggrél Sn%‘rgca % Jl'ﬁicﬂ'@ A%ﬁs%g%g}gngnt d18 standard
radiglictipé 68 mereptooiigandsiaabdar cbseraedi Gatialle, ddBRer K¢ &ptaor
ligand has been observed, Cener r Ki for. a
R R A 0 A e R e S TR
stroﬂ%?? 11%%{4 ‘do%%@ﬁh&@ﬁ?%&ﬂofss 4 a RERIORGRpolAd %ﬁl fePa‘ﬁ@El‘}S

receptors. As result, compounds W t

low Ké kerardeCip, ricopiorgare mlﬁw@bf mgr%epcm@ laﬂeds or potent CB;
tece t§¥ g% &%y strong CB2 receptor |igands or potent CB2

cep or agonists. The activities of the conpound

t oWae dstn@Bas sfabegingpdind kewas CBY &R pfoadark Bls8 meaburbd & a

. .assay. I s known that even though CBl receptor
simikpg apayy B iy kpovgn that erendhquahCBrieconion agonisty asy alpmpliptivg in
BT el g i Y Sheg st b RN B
effectd ese, mthmlbtlw sidd eff@rsaanelrﬂbusb petertial. W G2 emlfodrmeilt,l’kgd: y

f.i. t t f th t
surpfigHgly LR Gert AR DGR e SESET L ey Eoldp Bive y
wealﬂly%‘ O, récep AR hER: 1@1%1&1%19%@' K@%ﬁa?&%h@d’uﬁr (ﬁﬂqeééﬁﬁﬁs

w binding affinity toward CBlI receptors.
and th@é low bmtdm s Bnigolonds] @By recsplovs. nss aaresulasﬂse @mtmunds may

shonf 10 6513t ble rERE L Pt T SQTREL0R Selveprigpal
canngbineida) | y expressed in peripheral tissues,

par icularly in the i mmuno-conpetent and inflammuatory
TeGRptoEharg gengsally @%@S%wmh@rﬁbwb@uw&cul@w trths

1mm[lﬁ$ AWK hpeﬁeﬂt dnma&gﬁ?@d}lg,gwhlcﬂ bt SRR 130 therapeutic

bronc constric
effects related to immunomodulation, inflammation and bronchial-constriction. The

CB; receptor selective ligands such as CB, receptor agonists may have therapeutic
utility in controlling diseases associated with these conditions.

It is substantially established that CB, receptor ligands (e.g. agonists) are
generally effective in treating or managing pain in warm-blooded animals with little
side effects such as addiction and the CB; receptor ligands may have similar effects

on humans. For example, CB; receptors have been found to be expressed in
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CB2 receptor selective |ligands such as CB2 receptor
agoni sts may have therapeutic utility in controlling

wol2aem33sd8 associ ated with these conditi ons. 30PCT/SEX03/001604

substantially established that CB2 receptor |igands
(e.g. agonists) are generally effective in treating
or managi ng pai n i n warm bl goded._.ani I%vaithlitt e

peritagicelanast pellswhish pleydscraddlireleitd ATRHEY R EICESY FRESY
factogeg\g%%dvi]?ic gfq}éguc%'iﬁ@le{n@iatgg @@fgﬁd%&ﬁ. B PiRSeptdi® have also

receptors hav ound to be expressed
been klbwr2id BAGh2E104d D306 4iBenREdSEA00R/Biddeq@adugtioniftapmeal
mast cells whichogig a crucial role in anplifying the
macrRASPRHRPE tERRENEN gor (NGF) which may i nduce

i %%ﬁgﬁg%ﬁ%@g&%@ﬁﬁ A RAER hdve B BEEDB PleSediononlstAnay

been Involved in the attenuation of nitric
inducexindlgesia. ofugartiarar, itdws berndpaphigethe gpprassionefi the /B2 of

LPS, 5.1 dditi , i ' del
recepfatats g a00: wodkiganPei iy ARSI G |
agon?ﬂ%lidét%%hﬁﬁnﬂ&ﬁmﬁ@%y hepseripaeratadaliibictaoviex pPMesiver) itdkhs

receptors is induced under conditions of.
been ishowumthat €Bt agtevativa inhabitsaperharist! hypemieesiggatncifedsyity ¢ s

i -inf . : it
nervqipiss, e P b U B P pe AR Btk ey
medibihBhéScapaoh aniheabt. [Gopssqbydiyairasmeniadetent thh 10
nerve injury. Further, it has bee_r&. d@m)(ﬂstthat ed thnat
compsapfipat Fovcloves et BF &1 wp SSHEICHCRSEhE o EYERRYH B
be sulifdble W b ﬁgedﬁm%ﬂyseﬁtch %%N{ééﬁn réiferep ?aiﬁﬂi?ﬁﬁg&ﬁéﬂt., t he
conpounds that show a lower Ki in the in vitro assays
di €Bb eeweptof seledtiveiligumistsicnas el repepteragonistse(seetaes Ay

i.n_therapi es such . ain relief or '
calleg B rglanrearnatnBeava T Pee TS i B8 BuRagE FRlha
cells BRYISISvik S AR WBS scinsiR. FiRhaahiddcERS sepparciditie
cannabi noi ds) have been shown to i nduc apo?t 0Si S IQS

antipgdliforative cBdts of Cho EReeRion 2eoRistsron bagst PR PIOFHISBRETT TG
Furt her evidencg h e . ' ' i

o G e LD By R 05 T LT i

glioh4 05 caliCare afisRlat&bintracerehtlly inahepitor Bagoelinitad awdmoral so

i nduce tunor suppression in a rat del in which rat
clinieAl SENiEs @ OGEP WA TR NEBRIS Y G PaY bRy LB

h clinical and non 20 clinical studies al so
multéﬁ%g\(ﬂ?ﬁ%tg' CB2 receptor ligands may al so have a

po&iB, irscepwi heatists maymisothepised waitkardlérapiemiateddisgstiyor

. ..agonjsts ma | so. be uysed in other th i e | at ed
indigeyPe G BB Sty s G e e
obsthlc88d hilthcAdtHBeasd(COIED), kdversitlb bRWag obsthetionickinl e

pul nonary di'sease (COPD), reversible air

respwitety distréss syndseme: pspHasis sfumeteif pribrids, raéggﬁ%rﬁﬁd £-Bere,
L
chorBakkd ABOBInSerBidsease and-rvhihsdisemes CB2 receptor agonists may also
be useful in transplant rejection therapy.

Therefore, in another aspect, the compounds of the invention may be useful
and effective in treating LPS, pain, multiple sclerosis, asthma, bronchitis, chronic
obstructive pulmonary disease (COPD), reversible airway obstruction, adult

respiratory distress syndrome, psoriasis, theumatoid arthritis, allergy, Parkinson's
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chorea and Al zhei ner's di sease, and Crohn's di sease.
CB2 receptor agonists nmay also be useful in

WO c@ndpisant rejection therapy. Therefore, in aPCI/RE2003/001604

aspect, the conpounds of the invention may be usef ul
30 and effective in treating LPS, pain, multiple

~ sclerosis, asthma, bronchitis, chronjc .obstructive
dlsei‘ﬁﬁi H’élﬁﬁ’r%onc'ﬁ dozeacanddds 1@*”?’%@%%‘?@?*@8{‘%{? ﬁ\ﬁﬁ%ﬁe: and transplant
reje&gﬁ;ruc_ti on, adult respiratory distress syndrone, '
psoriasis, rheumatoid arthritis, allergy, Parkinson's
- 2In WOre0 49peat BredrB¥Cht BE2008/pd0Viée4 mdihséd af preparing a
on'.s_chorea and Al zhei ner's di sease, Crohn's

Hunt.i ngt
comH?‘g’élefgg?m%mﬂI't ransplant rejection. In a further
as peGlo e btRAIMERS ﬁfétmétﬂ&?‘@i; ﬁr@ﬁhﬂli’l%%?!é AmARE ARG Odntion

~ preparing a conpound of fornula I. 51n one
inchasteb theistepraf reacting mephpaund represgried by farmalaBpthund of

R20% hg’gt):r% ntion includes the step of reacting a

éf) und~represented by formula Il with R20Ar XC(=0 A
Z F1 RF2,Nay- NFi2 NH (Il) wherein 10 RFl and RF2
are i ndependently el ectZron-wi thdrawi ng groups; Z is

sel ected from O= RAH. S, i BHy Cl_11 group; X is a
di val ent group thgf2<sepafatgs groups connected thereto
by one or two atons; 15 Ngel ected from-OH -0,

-Br, and -1; Ar is selected fﬁom di val ent aromatic
group; R2 is a Cl-6 group; and Y )s sel ected from
-CH= and -N=. In another embodinent, RFI, RF2, R, R2,

whegin X, Ar, and Y are the sane as those 20 defined in
the context of defining formula I. In a further

enBocindeht are MeepeadenthotedRaritidnginggrowse above
€268 st £bm FBY¥ndS=2S ol | ovs:

Rlisa Ci.11 group;

X is a divalent group that separates groups connected thereto by one or two
atoms;

A is selected from —OH, -Cl, -Br, and —1;

Ar is selected from a divalent aromatic group;

R? is a C.6 group; and

Y is selected from —CH= and —N=.

In another embodiment, R™, R, R!, R?, Z, X, Ar, and Y are the same as those
defined in the context of defining formula 1.

In a further embodiment, the reaction conditions for the above reaction step
may be as follows:

Process a) A compound of formula II and R* OArX(C=0)A may be
reacted together in a suitable solvent (e.g. 1,2-dichloroethane) in the presence of a
reducing agent (e.g., zinc) followed by treatment with an acid (e.g., HCI) with
heating (e.g., at 70-100°C) to form a compound of formula I, wherein A is —Cl, -Br or
-1.

Processb) A compound of formula IT and R*0OArX(C=0)OH may be .
reacted together in a suitable polar solvent (e.g., dimethylformamide (DMF)) in the
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Process a) A compound of fornmula Il and R2QAr X(C=0 A
may be reacted together in a suitable solvent (e.g.

wQa 2@4083588 or oet hane) in the presence of a 25 PEHSEION3 001604
agent (e.g., zinc) followed by treatnent with an acid
(e.g., HJd) with heating (e.g., at 70-100C) to forma

presRg QLS 0;%;%]%%%%%%‘ fetrpel fep % C-0) O

hexe?ﬁ%m%ﬁosgﬁ o)g%a ke %&h s%ﬁhéﬁbéﬁetﬁﬂhﬂﬁ%@mﬁas

follo’&%ﬁy&%ﬁﬁ&t Rﬁflﬁ/eﬁi&l&[)@/ g)(H[ﬁLS)Wlth pegseres.,af 70-100°C) to form
é (ﬁqﬁb rlazol 1-yI)-N,N, N, N -tetranet hyl

a CORPERR UM 1OHR 3 1 uor ophosphat e (HATU) and a base such as
di ms&pﬁméh%m&m tﬁ@nfe@loa%ﬁarepﬁﬁhé &%@nwuﬁd s%ere nt
with an acid (e heating (e.g

inveftjor] OICyley the Kop mf aeasbng)@ umip@mdfrgpmﬂnaadl by @nnnlaemdwﬁe r

h aﬂ%ﬁdﬁﬁnent the nethod of preparing the conpound of

ormAdehYde, yent i on i ncl udes the step of reacting a
conpound represente® by fornmula |1l wth

f or mal dehyde: R\ RE NARERA X Y_NA2 r-OR Rlo nN
H(Ill) wherein J}Qr and sVare selected fromo0, 1 and

2: R10 is selecte® fzr al kylogie, -0-, and NR11-,
wherein RI1 is a Cl-6alkyl;r'®l and RF2 are
i ndependent |y el ectron-wtfidrawi ng groups; X is a

di val ent group that separap®s groups connected thereto
by one or two atons; 15 MWr is a divalent aromatic
group; Ais selected fromd-OH, -, @B, and -1. R

is a Cl-6 group; and Y is selected from-CH= and - N=.
wherein

r and s are selected from 0, 1 and 2;

R is selected from Cy.galkylene, -O-, and ~NRY-, whereinR'! is a Ci.salkyl;

™ and R™ are independently electron-withdrawing groups;

X is a divalent group that separates groups connected thereto by one or two
atoms;

Ar is a divalent aromatic group;

A is selected from —OH, -Cl, -Br, and —L

R%isa Cig group; and

Y is selected from —CH= and -N=.

In a further embodiment, R*!, R™, R%, X, Ar, and Y are the same as those
defined in the context of defining formula I.

In an even further embodiment, the reaction conditions for the above reacting
step may be as follows:

A compound of formula ITI and formaldehyde may be reacted together in a
suitable solvent (e.g. methanol, or tetrahydrofuran (THF)) in the presence of a
reducing or hydrogenation agent (e.g., NaCNBH3;, NaBH(OAc)s), optionally further
in the presence of an acid such as acetic acid, to form a compound of formula I

In an even further embodiment, the compounds of the present invention can be

prepared according to the synthetic routes as depicted in Schemes 1 and 2.
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In a further enbodinent, RFlI, RF2, R2, X, Ar, and Y
are the sane as those 20 defined in the context of

waledousisgs formula 1. In an even further enbodi PERSE20031@1604
reaction conditions for the above reacting step may
be as follows: A compound of formula Ill and

formal dehyde may be reacted together in a suitable
solvent (e.g. nethanol, or tetrahydrofuran (THF)) in
the presence of a 25 reSQ or hydrogenati on agent
(e.qg., NaCI\IBHS NaBH(OAcgisﬁn optionally further in

h pr e acid sffch as acetic acid, to Porma
"o d @%8?[ H%f a det R2 it Rher q&r@oeﬂ, NO,
t ognq@;HQj‘F)t he Ere;lsen vention can be P
pr epar ed accor di ng to"©he synthétic routes a%Cdepic ed
in Schenmes 1 and 2. -23 WO 2004/ 035548
PCT/ SE2003/ 001604 Scheme 1 0 0 HX®R2C ~ N2 S
CH2C 2 F CN ~ NO2 H2NRL F CAN N02 a F 2) NH( 2
SFAQ 1 F3FAQ 1 NH33'1 R H2 Pd/ C EtOAC or@hcl, DMF

Snc 2, DW 0 1) R20Ar X000l, Zn O F3CN N

1, 2-di chl oroet hahe F 3C ~N NH2 1h rbaxcdaFBC N 1 - OR2

or R20Ar XCp2HN R HATU Di1(2EdRhiRoetrBF- 23, HGH: NH,
&s

1, 2- di chl or%et han >—R§\ o W sane
. r- 0 E NH
defined abowec” 5 he'?!re o) HI/:EU%PEA F CFi¢ ¥
DMF
2) HCJ, 85°C

1,2-dichloroethane

R1, R2, Ar, X are the same as defined above.

Scheme 2

o)
A N P N
‘Ar-ORZ NaBCNH Ar-
F,C N Ar-OR"Na 3 N F,C N Ar-OR
or NaBH(OAc),
)s HGHO, AcOH, THF ' )s
\

Ar, X and R2 are the same as defined above.

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

15
Example 1: Biological Evaluation
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[ I \'>X HCHO MeOH 3 \>--X F CJ N Ar-OR2 NaBCNH3 FC N

Ar-OR2 or NaBH(QAc)3 )s HCHO, AcOH, THE )s Hr=0,1 \
WO 2®4/035588 = 0,1,2 s = 0,1,2 Ar, X and R2 are POESBANK001604
as defined above. 10 EXAMPLES The invention wl|
further be described in nore detail by the foll ow ng
Exa s which descri be nethods whereby conpounds of

: on may be prepared, purified,

anghiygadCBNdcdhe! Rth Rebéptod BRIGS: (heBY) W hihrACE, féptbo
be construed as limting the invention. 15 Exanple 1:
fronBBiSigyiat HCH2) athanatirhwas ar@thawed 20977038546 3 times through a 25-

e
oA CATSIOELAL0 TR BV atsle S st
|

conthinimg the appmaprait emouit| afpaeteinrare Histréatadan Ohovell Plpissi Abe

e e A B o

dosé:ﬂ:@%)@isﬁ et Heneapigh HUOPSE®40mpROG00CH 25000 épm par well (0.17-
distributed in 96-well plates. The |1C50 of the

0.21c8Yhp BBl gplumseofi3R0 ekt ilbp tolel andmpnsperhichipdmesre
ev r
s PRI SR AR R PO3SPURRRRIE EE¥a TR e
are GorRked bMd inoutsatdd fioa b0 wohwreatoboBGOmperatiine filtetedl thromgh
.pon-s i fic pinpdi ar 0 .determ ned in_.the absence
Unififiers SHEE hreioabrd 1 iRy S e B LTy iop i Packard
hareb@} Bsing 8 YOKABHREARD VL ThAIREAM RIigCE0 015 MY BSA FiH
roomtenperature, filtered through Unifilters G-B

7.0)( fithe Sibtakserte iiriecdfot dohout §teiTiD. cHed mitioadtividyt(apmhis croneddn a
Topopat (Paiprae s ks et B0 s B tabfl of ol

dried for 1 hour at 55 C. The radioactivity (cpm is

counted in a 15 TopCount (Packard) after adding 65
hCB;/and WCBaf GRS Hindieg nt i | | ation |iquid. hCBl and hCB2

GIRyS bi adi ng Human I t Bi

(bt B e B e B BRiGk, BT CPRERARCRR A Y
merAb@nd @63 gl) a3¢ tHawelab 3P ACIpdshetEStilbY hugigha Zogarege
blunt-end needle and diluted in the GTPyS binding buffer (50 mM Hepes, 20 mM
NaOH, 100 mM NaCl, 1 mM EDTA, 5 mM MgCl,, pH 7.4, 0.1% BSA). The ECso

and E,.x of the compounds of the invention are evaluated from 10-point dose-

hC

response curves done in 300l with the appropriate amount of membrane protein and
100000-130000 dpm of GTPg*S per well (0.11 -0.14 nM). The basal and maximal
stimulated binding is determined in absence and presence of 1 uM (hCB,) or 10 uM
(hCB;) Win 55,212-2 respectively. The membranes are pre-incubated for 5 minutes
with 56.25 uM (hCB2) or 112.5 uM (hCB;) GDP prior to distribution in plates (15
pM (hCB;) or 30 uM (hCB;) GDP final). The plates are vortexed and incubated for
60 minutes at room temperature, filtered on Unifilters GF/B (presoaked in water) with
the Tomtec or Packard harvester using 3 ml of wash buffer (50 mM Tris, 5 mM
MgCl,, 50 mM NaCl, pH 7.0). The filters are dried for 1 hour at 55 °C. The
radioactivity (cpm) is counted in a TopCount (Packard) after adding 65 pl/well of

MS-20 scintillation liquid. Antagonist reversal studies are done in the same way
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10

15

20 blunt-end needle and diluted in the GIP7S binding
buf fer (50 mM Hepes, 20 MM NaCOH, 100 mM NaCl, 1 nM
WERDIDA3B48TM MgCL2, pH 7.4, 0.1% BSA). The ECS50PCHREROB@1604
of the conpounds of the invention are evaluated from
10- poi nt dose- response curves done in 3001 with the
appropriate anmount of nenbrane protein and
except Job (1) 230609 6TEPGPPEBE'S ipdenasithe pl@seme of a donsidnt

confBFaRr S litnlE b D endn b AR SRep P PR elope o
presbhee(df@Rlohstiitconben?hidlo?of fpiet i vel y. The msnbr anes are

pr |ncubate for 5 mnutes., with 56.25 (hCB2) or
PVegsEaysy the dissepiptian ¢ampignt 6@ foﬁ awﬁw@r (15

age
ly)
oo TR ) 08 0 5
olldvengeqwettwne, filtered on Unifilters GF/ B (presoaked in
water ). W 3 Tontec or Packard harvester using 3
S \%Z\in%/&ﬂﬂ{ﬂ%ﬂ@?(so mM Tris, 5 nM MCl2, 50 mM
Na@fher@ﬂﬂ 1C5 P theldbRcdritlation St e %oﬁfpbﬁﬁ’d bOthe %v@%n ﬁtwlﬁcch

radi oactivity (cpm is counted in a Count

SOV(dladR@mﬁptlaﬁ&@enaberﬁgl 65 | /wel | of Ms-20

sci 4 Ia Ant ago ver sal, st udi gs are
ottt 7 it bt benc OB A0Sl k@B eaton Sl &

monEE(ﬁT,/aiEZOOS/ 001604 except that (a) an agoni st

dose- response curve is done in the presence of a

corst e dissoriagnr pensiaphobihie stierssive Sganddpwerds thaparticular
recegwragonl st dose-response curve is done in the

resence of a constant concentration of agonist. Based
on Riblegizblodata fus saysn cohpoutids e tedhvantion areslistott in (Tble 1
bel for a particular 5 conpound of the invention towards
Clo¥-particular receptor is determi ned using the
Tabiol | owi ng equation: Ki = 1C50/(1+[rad]/Kd), Werein

I C50 is the concentration of the conpound of the
E@m&hﬂa&an at \Nhl ch 50% dlspl acerrent has been

opserved,—0f{+adt—s af ference
C"“‘P&HMact ive |i gand condeﬂ} ti nhgpzt hat nonent; and
N6l i § the dissociation ClQi‘ﬁ%‘Mﬁ‘ KifmM)g radioactive

| igand towards the partlicu a receptdr. Bi ol ogi cal
— dat-afor—ecerta conmmatlinda he—i-npvention are |isted

v g

O T C uﬁll LU‘IIP
i'n Table 1, 15 bel ow. 'laW%gg Bi %1log| cal data

Conpoui%d;p@%:i)fm
-8
*

2 5084.4 5.6
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No. Ki (nM Ki (nM 1 2799.9 3.1 O~NN FF 'FN

H3C L3 CH, 2 5084.456 FFFNN F ~'~NF1~~
W@RBR4AZG43\D 2004/ 035548 PCT/ SE2003/ 001604 3 SHCBSER083/@1604

FF % NN FN FFF N CH3 4 4694.1 13.9 O N ~N\ FF

F--r" N F& 0 CH3 5 5388.1 44.1 0

3 84.8 0.8

QL
O

pu 4
o

4 4694.1 13.9

0]
(o]

el
m
}

1@

Z
Q O

z 2z

o o :

X
o

5 5388.1 44.1

§ed

oo

o

6 5531.5 42.7

§od

o o

Ja uf
&

7 5531.5 53.1

yod

oo

=
5

8 5350.0 16.7

-

nT
-
- %
\_Z
; é o
Lz
o o :

=7
X
e
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Fj,"- NN FFFFN d-HO CH3 6 5531.5 42.7 0 F-/-

NN N FFFd FN. 0 CH3 7 5531.5 53.1 0 FF~-N N F FF
WOR0OE0&H8 H CH3 8 0 5350.0 16.7 FN N F FFF N. PCT/SER03/001604
- 27 WD 2004/ 035548 PCT/ SE2003/ 001604 9 5568.0 164.9 0

F~N N CH3 FFF/ FFF

9 5568.0 164.9

q
po

10 3502.4 28.2

T

o

o
-n@
Z

o
:; :
z z z
:/@j
o o

Hy

11 3234.4 12.0

Bt
Ry

pund
5

N-cH,
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Example 2: synthesis of intermediates 1-39

Intermediate 1

4-Fluoro-3-nitro-N, N-bis(2,2,2-trifluoroethyl)benzamide

0

F

4-Fluoro-3-nitrobenzoic acid (2.50 g, 13.5 mmol) was refluxed in a 2:1 mixture of
CH,Cl/SOCI, (150 mL) for Sh. The solvent was concentrated and the residue was
dissolved in CH>Cl, (50 mL). Another CH,Cl; solution (50 mL) of
diisopropylethylamine (DIPEA) (3.50 mL, 20.3 mmol) and bis(2,2,2-
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FFNF~1/ 0O CH3 28 5538.6 40.5 OCm| F--71~"NN FF
|l / FFHN~~ ~HO CH3 29 5814.968.70 NN F-

WORVOHBFRIS F J d\lo CH3 30 454.9 3.1 0 F~ \ NPEI/SE20057001604

FN/ N d- o CH3 31826.4 13.5 Ociut(r) F~l FFF
FFH, NCH3 O H3C -~

trifluoroethyl)amine (4.90 g, 27.0 mmoL) was then added dropwise to the cold
stirring solution (0 °C) of the acid chloride. The solution was stirred at RT overnight.
The solution was then washed with 5% KHSO, solution, saturated NaHCOj; solution,
and brine and dried over anhydrous MgSO4. The product was purified by flash
chromatography on silica gel using 3:1/HEX:EtOAc. Yield: 3.08 g (66%); "H NMR
(CDCls) 4.17 (brs, 4H), 7.40 (t, J = 8.59Hz, 1H), 7.66 (m, 2H), 8.10 (d, J = 6.84Hz,
1H).

Intermediate 2
4-[(3-Methylbutyl)amino]-3-nitro-V,N-bis(2,2,2-trifluoroethyl)-benzamide

F%Nk@
I

4-Fluoro-3-nitro-N,N-bis(2,2,2-trifluoroethyl)benzamide (170 mg, 0.488 mmol) and
isoamylamine (0.068 mL, 0.586 mmol) were stirred in 3 mL of EtOH containing Et;N
(0.136 mL, 0.976 mmol) at 80 °C for 3h. The solvent was concentrated. The residue
was dissolved in EtOAc and washed with saturated NaHCO3, brine and dried over

anhydrous Na;SO,. The product was purified by flash chromatography on silica gel
using 3:1 / hexanes:EtOAc as eluent affording intermediate 2 as a yellow oil. Yield:
203 mg (99%); "H NMR (CDCls) 1.00 (d, J = 6.64Hz, 6H), 1.67 (m, 2H), 1.79 (m,
1H), 3.36 (m, 2H), 4.25 (q, J = 8.59Hz, 4H), 6.95 (d, ] = 8.98Hz, 1H), 7.57 (d,J =
8.98Hz, 1H), 8.30 (m, 2H); MS (ESI) 416.22 (MH+).

Intermediate 3

4-[(Cyclopropylmethyl)amino]-3-nitro-N,N-bis(2,2,2-trifluoroethyl)-benzamide

0
NO
F 2
F?/\NJ\@[
I?: NH

F
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CH 32 142.02.7 OFF-NN FNFFF/ 0 H3C-( CH3
-31 WD 2004/ 035548 PCT/ SE2003/ 001604 33 5178.8 446. 4
W@00F0334€CH3 FF FN F CH3 34 5378.2 78.2 O CHpCT/SE20M6/001604
F Il VNNCH 3 CH3 35 5572.3 1585.1 OFNN F N F ~ N
FF/F{) NCH3 CH3 36 5751.1 14.0

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2,2,2-trifluoroethyl)benzamide (100 mg, 0.287 mmol) and cyclopropylmethyl
amine (0.030 mL, 0.344 mmol) in 3 mL of EtOH containing EtsN (0.080 mL, 0.574
mmol). The product was purified by flash chromatography on silica gel using 4:1 /
hexanes:EtOAc as eluent. Yield: 91 mg (80%); "H NMR (CDCls) 0.35 (m, 2H), 0.70
(m, 2H), 1.21 (m, 1H), 3.21 (m, 2H), 4.25 (g, J = 8.59Hz, 4H), 6.91 (d, ] = 8.98Hz,
1H), 7.54 (d, J = 8.79Hz, 1H), 8.30 (s, 1H), 8.35 (s, 1H); MS (ESI) 400.19 (MH+).

Intermediate 4
4-[(Cyclohexylmethyl)amino]-3-nitro-/V,N-bis(2,2,2-trifluoroethyl)-benzamide
0]

F NO,
S Rb
E NH
F F O/I

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N, N-
bis(2,2,2-trifluoroethyl)benzamide (100 mg, 0.287 mmol) and cyclohexylmethyl
amine (0.041 mL, 0.315 mmol) in 3 mL of EtOH containing Et;N (0.080 mL, 0.574

mmol). The product was purified by flash chromatography on silica gel using 4:1 /
hexanes:EtOAc as eluent. Yield: 107 mg (85%); "H NMR (CDCls) 1.05 (m, 2H),
1.24 (m, 4H), 1.69 (m, 2H), 1.75 (m, 2H), 1.83 (m, 1H), 3.17 (, J = 6.64Hz, 2H), 4.23
(q, T = 8.53Hz, 4H), 6.91 (d, J = 8.98Hz, 1H), 7.51 (d, J = 8.89Hz, 1H), 8.28 (s, 1H),
8.39 (s, 1H); MS (ESI) 442.29 (MH+).

Intermediate 5

4-[(2-Furanylmethyl)amino]-3-nitro-/V,N-bis(2,2,2-trifluoroethyl)-benzamide

O
E NO
F?F/\N/LKQ 2
If: NH
F ~
\_o

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-

bis(2,2,2-triflucroethyl)benzamide (100 mg, 0.287 mmol) and furfurylamine (0.028

34 -



10

15

20

OFNN FF NN FF dr \ S CH3 Exanple 2: synthesis of
internmediates 1-39 5 Internediate 1

wd20040855@8 3- ni tr oN, N-bi s(2, 2, 2-trifl uoroet hyl ) PensEamsie1604

OO HO~ NOZ F-N N02 ~, FF FF F
4- Fl uoro- 3-nitrobenzoic acid (2.50 g, 13.5 nmol) was

L, PG5 GHmolr IS 61 RO H e eRE &N G s el dlhe
prodSol v ]meTJi' 89%??01#&& | By Q)ﬁgllﬂ%)gel lﬁﬂ%ti‘?yhgﬂ%g BtOAc

0 rop ' ethyl am ne (D
as elG&its lYmstﬂ 112a1g3(9mm,| 'H MR (CBCE) 2 22{q, J3=28M{zo4ﬂ), 9:555(481

=5 it S | e adaBLE, Wb S A i PR 17

I3 QN EQ 211, R RG] Hg 8l 93 s e, TAR(ERT) 426,20 (VR
® Hzlf’i?%je at RT over?n ghf(% Tﬁe soq uti on V\/(aS %hen vvgishet)j
wth 5% KHSO4 sol ution, saturated NaHCO3 sol uti on,

Int andd.b i pe and dried over anhydrous MySO4. The product
——QMMH ed by flash 5 chromatography on silica gel

2- [[[H%ECG%Z@ ﬂ-‘tf"ﬁ?fo@eﬁﬂ%@)am\fhelcdrb(ﬁl 2-@1tﬁrﬁﬂfélyl]iiﬂni\ﬂ\]ﬁlethyl]-
13y '4.17 (brs, 4H), ='8.50Hz, 1H), 7.66
(ZS){lmlylZ dmscﬂrbo{iﬂlc apid-19- émﬁhyle@ml esteht er medi ate 2 10

4-1 ( 3- I\/Ethylbutyl)amno]@nltro , N-bis(2,2,2-trifluo
roet hyl ) - benzam de a NH FF

4- Fl uor o- 3- nltro- b| trlzfluoroethyl)benzamd
e (170 ng, O0.488 W/an

\]40
NS

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N, N-
bis(2,2,2-trifluoroethyl)benzamide (130 mg, 0.373 mmol) and (S)-2-aminomethyl-1-
Boc-pyrrolidine (82 mg, 0.410 mmol) in 3 mL of EtOH containing Et;N (0.080 mL,
0.559 mmol). The product was purified by flash chromatography on silica gel using
3.1 / hexanes:FtOAc as eluent. Yield: 165 mg (84%); "H NMR (CDCls) 1.47 (brs,
9H), 1.83 (m, 1H), 1.90 (m, 2H), 2.03 (m, 1H), 3.31 (m, 1H), 3.37 (m, 2H), 3.62 (m,
1H), 4.09 (m, 2H), 4.24 (m, 6H), 7.26 (m, 1H), 7.50 (m, 1H), 8.27 (s, 1H), 8.55 (brs,
1H); MS (EST) 529.38 (MH+).

Intermediate 7

2-[[[4-[[Bis(2,2,2-trifluoroethyl)amino]carbonyl]-2-nitrophenyl]amino]methyl]-
(2R)-1-pyrrolidinecarboxylic acid-1,1-dimethylethyl ester
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i soanmyl am ne (0.068 nL, 0.586 mnol) were stirred in 3
nmL of EtOH containing Et3N (0.136 niL, 0.976 mmol) at

w@eodosssus 3h. The sol vent was concentrated. TheCT/REI003/@1604

15 was dissolved in Et CAc and washed wi th saturated
NaHCCB3, brine and dried over anhydrous Na2SO4. The
product was purified by flash chromatography on silica
gel using 3:1 / hexanes: gt OAc as el uent affording

internediate 2 as hOW~P NPel d: 203 ng (99%;
1H NVR (CDC13) 1.08%(d, qaHz, 6H), 1.67 (m 2H),
1.79 (m 1H), 3.36 2H)> ma(q, J = 8.59Hz,

4H), 6.95 (d, J = 8.98Hz, 1H).R7J57 (d, J = 20 8.98Hz,

1H), 8.30 (m 2H); Ms (ESI) .22 (MHH) .
I nt er medi ate 3 N

4-[ (Cycl opr opyl et hyl ) am no] BdV/troN N-bis(2,2,2-trif
| uoroet hyl )-benzamide 0 F Ny(NOZ FNH F 25 -33 WO
2004/ 035548 PCT/ SE2003/ 001604/ Fol | owi ng t he gener al

procedure for Internediate 2 using.
Follgwimg the gensra) prcgdyye fpr Intermediate 2 using 4-fluoro-3-nitro-N,N-

el A N 0 By

Bocmmo)ldm (B0(nihg o 4% foirhd pint Finki ofFLEHINN{MiOS BN (0. D557L,

T’Q]%Zig{)l&d g?%’ta§ %%Si%%y@é{ll d b%}néflogl%ghyson silica gel using
3:1 PWH&SE m@% eﬁ&n@' YR 231'1@% @80 11H"BIMI@ C13) H. 4N'\<Brs

(CDC13) 0.35 (m 2H), é}L
9H)31.83 (i H2 400 (ma 28), (?q03 (A1), Séﬂlim JLH) 3 k) 2(}&, 3§2£m

1eng S8 om0y s ficBfingtss duotdy ey HBis ik

TH)INISAESHG2s 38 @&yHyret hyl ) ami no]
-3-nitroN,Nbis(2,2,2-trifluoroethyl)-benzamde O F_
AN NOS FF- / NH FF Follow ng the general procedure

rmediate 2 using 4-fluoro-3-nitro-N, N

Inter 599%292 trifluoroet hyl ) benzanide (100 ng, 0. 287

3-Nitroi)[(pykidipgloéth xyhmixi diyV, N-Bis{2)2 2 4t ifld dioethy])-beRAbnide
nmmol) in 3 nL of EtCOH containing Et3N (0.080 ni, 0.574
15 mml ). The product was purified by flash
chromat ogr aphy on silica gel using 4:1 /

F NO,
= NH
F X
|
N~

4-Fluoro-3-nitro-N, N-bis(2,2,2-trifluoroethyl)benzamide (120 mg, 0.345 mmol) and
4-(aminomethyl)pyridine (0.070 mL, 0.380 mmoL) were stirred in 3 mL of CH3CN.
The solvent was concentrated. The residue was dissolved in EtOAc and washed with
saturated NaHCOs3, brine and dried over anhydrous Na;SO,4. The product was
purified by flash chromatography on silica gel using EtOAc as eluent affording the
title compound as yellow oil. Yield: 145 mg (79%); "H NMR (CDCl3) 4.19 (q, T =
8.59Hz, 4H), 4.71 (d, J = 6.25Hz, 2H), 6.69 (d, J = 8.79Hz, 1H), 7.45 (m, 3H), 8.32
(s, 1H), 8.65 (d, J = 6.25Hz, 2H), 8.73 (m, 1H); MS (ESI) 437.24 (MH+).
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hexanes: Et OAc as eluent. Yield: 107 ng (85% ;' H NWR
(CDC13) 1.05 (m 2H), 1.24 (m 4H), 1.69 (m 2H),
waz2008/083sw8 2H), 1.83 (m 1H), 3.17 (t, J = 6. 64PET/SRIPI/001604

4.23 (g, J = 8.53Hz, 4H), 6.91 (d, J = 8.98Hz, 1H),
7.51 (d, J = 8.89Hz, 1H), 8.28 (s, 1H), 8.39 (s, 1H);
Intévs )9 442 29 (M—|+) 20 Internediate 5
—Hﬁiﬁm- anyl met hyl ) ami no] -3-nitroN N-bis(2,2,2-triflu
3-Niti-eei fiitbirakanio ?@raﬂl‘&l)méﬂﬁﬂ]alﬁlﬂﬂﬂNN JE¥@,2,%0l | owi ng
t he general procedure for Internediate 2 using

trlihwrpe}aﬂa bgngpmidg- N, N- 25
bis(2, 2, 2- trlfluoroethyl)k@)enzarri de (100 ng, O0.287

mol ) and furfurylamn . 028 V\D 2004/ 035548
PCT/ SE2003/ 001604 Ty, 2in 3 nL of EtOH
contai ning Et 3N (0. 7L{ch mmol ). The product
was purified by fl as% omat ogr ||5'hy on silica gel
using 4:1 / hexanes: EfOAc a nt Yield: 115ng
(94%: 1H NMVR (CDC13) 4.23 (g, J = 8.40Hz, 4H), 4.56
(d, J = 5.66Hz, 2H), 6.31 vJ = 3.12Hz, 1H), 6.35

. 1H), 7.04 98Hz , 1.39, 5 v, 1
Foll(yar\%@ kll_% gegeral pgg%egpﬁe foi iﬂter%neélg%{g us1&g,§ ﬂl]grqsg-sn(lgc’)-']_\%]\l[o :
b1s(?’§ Eﬁlﬁor&e@ﬁylﬁ%nﬁdﬂﬁﬂ% 75 tg! @Q@Qﬁﬁlﬁarﬁﬁ [

trlfluoroethy ) am no]

et S AR SR 23] sl jof EOH containing EtsN

0 RS TP REGBIRRIYA S finds SRR g

gel hblﬁ gemrea;bnd@rmggd% eldent. Yild 8mash @1%6)2 INIMRI (CDCls) 1 47
(m, &PB( 12751 (12, i!IrI) fll%dﬂbéﬁﬁ»y:? 2béndaritiéx 3HY 3rf’g3 (np 24834.03 (m,
2R ot S 5 3t AT [ stz Ol P @ L (s i s0

(s, THH 831 0ntbrsl )H) e (pshdass1\@siEpuri fi ed by fl ash
chr omat ography on silica gel using

Intermediate 10

3-Nitro-4-[[[(2R)-tetrahydro-2-furanyl]methyl]amino]-/V,N-bis(2,2,2-

trifluoroethyl)-benzamide
o)
F NO,
F7H NH

Fl H

@)

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2,2,2-trifluoroethyl)benzamide (78 mg, 0.224 mmol) and R-(-)-
tetrahydrofurfurylamine (0.025 mL, 0.246 mmol) in 3 mL of EtOH containing Et;N
(0.047 mL, 0.336 mmol). The product was purified by flash chromatography on silica
gel using 2:1 / hexanes:EtOAc as eluent. Yield: 96 mg (95%); "H NMR (CDCls) 1.72
(m, 1H), 1.99 (m, 2H), 2.13 (m, 1H), 3.99 (m, 1H), 3.53 (m, 1H), 3.85 (m, 1H), 3.97
(m, 1H), 4.25 (m, 5H), 6.99 (d, J = 8.98Hz, 1H), 7.53 (d, J = 8.98Hz, 1H), 8.30 (s,
1H), 8.51 (brs, 1H); MS (ESI) 430.31 (MH+).
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1H NWR (CDC13) 1.47 (brs, 9H), 1.83 (m 1H), 1.90 (m
WQRk)o4/025¢8 (m 1H), 3.31 (m 1H), 3.37 (m 2H) PCBSBED03/001604

(m 1H), 4.09 (m 2H), 4.24 (m 6H), 7.26 (m 1H),

7.50 (m 1H), 8.27 (s, 1H), 8.55 (brs, 1H); M (ESI)

529.38 (MH). 20 Internediate 7
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m., 5 0.559 mmmol). r A purified by flash

chr omat ogr aphy on si I| a gel ulingg 3:1/

hexanes: Et OAc as eluent. Yie¥d:7232 ng (98%; 1H NWR

(CDC13) 1. 47 (brs, 9H, 1. 8 Cm 1H) 1.90 (m 2H)

gb 3.31 (m _1H), , 3.62 (m
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ESI
e Aty S ks 5. (55
tetrah)?drd)ﬁlluﬁmylair(lme @ 02 lindy D12d6 fmyrhb)laﬁﬂ BajL of EtOH containing Et;N
2-trifluo oethg/ tb zam 0 F_ "N NO2
f (i# 6 1@}110} hemrci ct was purified by flas chromatography on silica
t :
gel ﬁsﬁ%llolr /(he?(a%Es Ht@A'?:‘ abeRieat 2Y #1295 %%{)%gﬂt}hqf ?%Q}I;E{le (1 3'71 drp

5 mol) and 4- am

(m, (1@1(>017@9 i, 219), 281(3 (myd B, 389 émstH), B&a (im IH) rA.8 Dm CHBCBLY7

B L NV T AT

1H)Bis1€ban U NS ESTY 230.28 (IvF9us Na2SO4. The product was

Intermediate 12
3-Nitro-4-[[(tetrahydro-2 H-pyran-2-yl)methyl]amino]-N,N-bis(2,2,2-

trifluoroethyl)-benzamide
F NO.
F?/\ N J\@: 2
E 7|) NH
F

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N, N-
bis(2,2,2-trifluoroethyl)benzamide (83 mg, 0.238 mmol) and R/S-2-aminomethyl-
tetrahydropyran hydrochloride (40 mg, 0.262 mmol) in 3 mL of EtOH containing
Et;N (0.070 mL, 0.476 mmol). The product was purified by flash chromatography on
silica gel using 2:1 / hexanes:EtOAc as eluent. Yield: 100 mg (95%); "H NMR
(CDCls) 1.48 (m, 1H), 1.58 (m, 3H), 1.68 (m, 1H), 1.95 (m, 1H), 3.35 (m, 1H), 3.41
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11 { BBGHEYED A2as dovnt TH)eld 1 109ng @9%2)451:1 I\HVIRC{CDﬁlg)llHW s o).
155 1™ 74 0, st Bad @, 1H) 557 (8211365 i, 180410 (m, 11D,
427 (q, ] = 8.40Hz, 4H), 4.64 (m, 1H), 7.07 (d, ] = 8.59Hz, 1H), 7.5 (d, T = 8.79Hz,
1H), 8.31 (s, 1), 8.39 (brs, LH); MS (ESI) 443.35 (MH:+ - t-Boc).

[ (2R) -tetrahydro-2-fgranyl ] nmethyl]am no]-N

Intermediate 14
tert-Butyl 3-{[(4-{[bis(2,2,2-trifluoroethyl)amino]carbonyl}-2-

nitrophenyl)amino]methyl} morpholine-4-carboxylate

Il:: NH

o

LUN_oO

*,
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(m 1H), 4.25 (m 5H), 6.99 (d, J = 8.98Hz, 1H), 7.53
(d, J = 8.98Hz, 1H), 8.30 (s, 25 1H), 8.51 (brs, 1H);

woRogaBIsys 430. 31 (MH).  -37 WO 2004/ 035548  PCT/SE2003/001604

PCT/ SE2003/ 001604 Internediate 11 3-Nitro-4- [ [

[(2S)-tetrahydro-2-fur anyl] nmethyl] am no] N, N-bis

(2,2,2- trifl uoroethrIFlg benzamde O F-NII|z~
Follewing the\ggneral ppoceghre sordgterapgdiate 2singshneqo- %F@@d&afre

bis P2 Y SE RSB midal Dnil DEAPRnch B KRS ) ol
(amiamieiﬁ%rx)im)orpmﬂmawmmmatm(ﬂﬁ0 ang, @e73(4&nm5 i) nll, @MBOH

contgpggT A1 0 e OB e PP s e s

[ 1
chroﬁ%f(%?f%{n%ﬁil&%a%m gsiﬁflljéé %ga h\e(%ée}leQ@tOP@ al gl(u@nt Yleld 3% L 1g

(O1%)COENBYRI(40Q My, GHYORQFORMM) $H9 (sz 913, 1. m(m,lm),, 3.52

9 : 3 (N 1.3 i
m, Bty 304 Ty 31 B4 G20 17783 e 0. g (€25
1H),8.30 ? 98Hz95 M) 1H§383@ éfnslH) ;v éESI)SM(ﬂST(MH{l)"') I\/B
(ESI 430. 28 (MH+ I nternedi ate
-Nitro-4-[[(tetrahydro-2H pyran-2-yl)nethyl]am no] -N,
Inte% E&éiz , 2- trifluoroethyl)-benzamde O F~NIlzz~
~NH FH O Followng the general procedure
tert-Batyl I(m”)ez-l{rE(de{ﬁi1@(22,Mﬁ11ﬂ@r4eﬁiyl»@nﬂné§cmﬂtm@l}I\2-N 20
. bis(2 22tr|fluoroe am e(83 ng, 0.23 8
“‘tr?ﬁﬂﬂ“)"l)gﬁ'dn‘ﬂf@ byl 53%1}?5\4&%@1” Zli"é‘@’ aéi’lydr opyr an
hydr ochl oride (40 ng, 0.262 nmol) in 3 nL of EtCH
containing Et3N (0.070 nmL, 0.476 nmol). The product
was purified by flash chripmat ography on silica gel

using 2:1 / hexanebs Yield: 100 ny
(95%; 1H NWR F

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N, V-
bis(2,2,2-trifluoroethyl)benzamide (200 mg, 0.574 mmol) and tert-butyl (2.5)-2-
(aminomethyl)piperidine-1-carboxylate (150 mg, 0.689 mmol) in 10 mL of EtOH
containing TEA (0.120 mL, 0.861 mmol). The product was purified by flash
chromatography on silica gel using 3:1 / hexanes:EtOAc as eluent. Yield: 311 mg
(99%); "H NMR (400 MHz, CHLOROFORM-D) & 1.47 (s, 9H), 1.52 (m, 1H), 1.66
(m, 1H), 1.71 (s, 2H), 1.74 (s, 2H), 2.79 (m, 1H), 3.36 (m, 1H), 3.65 (m, 1H), 4.09 (s,
1H), 4.26 (q, J = 8.33Hz, 4H), 4.64 (m, 1H), 7.07 (d, J = 8.98 Hz, 1H), 7.55 (dd, J =
8.89, 2.05 Hz, 1H), 8.30 (d, J = 2.15 Hz, 1H), 8.39 (m, 1H); MS (ESI) 542.81 (MH+).

Intermediate 16

4-[(Cyclobutylmethyl)amino]-3-nitro-V,V-bis(2,2,2-trifluoroethyl)benzamide
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(CDCI3) 1.48 (m 1H), 1.58 (in, 3H), 1.68 (m 1H)),
1.95 (m 1H), 3.35 (m 1H), 3.41 -38 WD 2004/ 035548

woeOu8EAeH3/ 001604 (m 1H), 3.52 (m 1H), 3. GHCT/AE2003/001604

1H, 4.07 (m 1H, 4.26 (m 4H), 6.96 (d, J = 8.98Hz,
1H), 7.54 (d, J = 8.98Hz, 1H), 8.31 (s, 1H), 8.55
(brs, 1H); Ms (ESI) 530.21 (MH) Internediate 13 5
2-[[[4-[[Bis(2,2,2-trifluoroethyl)am no]carbonyl] - 2-ni
trophenyl ] am no] et hyl ] - ¢ 2R) - 1- pi peri di necar boxylic
acid-1, 1-di et hyl et hyl esfter O F NNOFFI NH W
H F N yO Fol | ow nmNge e %\lporzocedure for
Internediate 2 using 4-#1 uo B:nitro-N, N-
bis(2,2,2-trifluoro ) benzam (200 ng, 0.574
mol ) and R-2-nethylamno- 1 0 Boc- pi peridine (148
ng, 0.689 nmmmol) in 5 niL of contai ni ng Et 3N
(0.160 niL, 1.14 mmol). The product was purified by
flash chromat ography on silica gel using 1:1 /

e R T R

G A e e OB ol

amink (8.29559Hef a QWMeQ}Ss)l(l‘rdpn, 9.816 gugelpin 3 misofIOH gongaining
. 9 1H) ; ES|. 3 -

e e, 2Byl et 40 gy

silich Bélsfsihe: 7 hédahbyBroves hydlieanni Wedi¢:ardany (9398); 'H NMR (400
ni trophenyl ) am nol met hyl\}i nmor phol i ne-4-car boxyl ate 20
MHg CH, D13 K, 290,93 (@, LRy 202 (g [ED), 2.20 (m, 28D,

2.73 (m, 1H), 3.37 (m, 2H), 4.27 (m, 4H), 6.93 (d, I = 8.98 Hz, 1H), 7.53 (d, T = 8.79
Hz, 1H), 8.24 (m, 1H), 8.30 (m, 1E); MS (ESI) 413.95 (MH+).

Intermediate 17

4-[(Cyclopentylmethyl)amino]-3-nitro-V,N-bis(2,2,2-trifluoroethyl)benzamide

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2,2,2-trifluoroethyl)benzamide (122 mg, 0.350 mmol) and cyclopentylmethyl
amine (42 mg, 0.420 mmol) in 3 mL of EtOH containing TEA (0.075 mL, 0.525
mmol). The product was purified by flash chromatography on silica gel using 3:1 /
hexanes:EtOAc as eluent. Yield: 141 mg (94%); "HNMR (400 MHz,
CHLOROFORM-D) 5 1.30 (m, 2H), 1.64 (m, 4H), 1.89 (m, 2H), 2.26 (m, 1H), 3.24
(dd, ¥ =7.23, 5.04 Hz, 2H), 4.23 (q, ] = 8.42 Hz, 4H), 6.91 (4, J = 8.97Hz, 1H), 7.50
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WO 2004/ 035548 PCT/ SE2003/ 001604 Fol |l owi ng the
general procedure for Internediate 2 using
wa2dossasas 3- ni tro- N, N- PCT/SE2003/001604
bis(2,2,2-trifluoroethyl)benzam de (213 ng, 0.612
nmol ) and tert-butyl 3-

. ORI . IR A RO HO B e
(Ml_ga_ng mmol ). The product was purified by flash 5

romat ogr aphy on silica gel using 2:1 / hexanes: Et OAc
as eluent. Yield: 304 ng (91%; 1H NVR (400 MHz,

CHL MD) 8 1.49 (s, 9H), 3.17 (m 1H), 3.52 (m
M%M(m 3H), 3.92 (m 2H), 4.25 (g, J = 8.20 Hz,
4-[(ﬁtﬂhrylﬁne@l?lﬂa@nin&h)i-lﬁtﬁgj\’wbis(ﬂ,mwtri&u3ﬁ)e(tﬁyl)ﬂenzaﬂnjd£5 Hz,

1H)," 8.48 (m 1H); Ms (ESI) 544.75 (M+). 10

Intermediate 15 tent-Butyl (2S)-2-{ [(4-{

[bis(2,2,2-trifluoroethylyam no] carbonyl}-2-

ni trophenyl ) am no] get hyl } l|pi perighne- 1- car boxyl ate O

NOS F>r-,NfFEe-~NH HT NyO 15 Fol | owi ng

the general procedure for | diate 2 using

4-fluoro-3-nitro-N, H

bis(2,2,2-trifluoroethyl)benzagide (200 ng, 0.574

mmol ) and tert-butyl (2S)-2- |

(am nonet hyl ) pi peri di ne-| - canoxyI ate (150 ng, 0.689

nmmol) in 10 nL of EtOH containing TEA (0.120 nmi,

0.861 mmol ). The product was purified by flash 20
Fou@%g{m& eeHeRdl ot foi Ditegrabdibitei ngsids 4-flnotveX-aites NE-OAC

~as eluent. Yield: 311 n% (990@; 1H NMVR (40q I\/E%,1 .
bis(&A2IREmeravthy) benzamyde (13 ragy)-25% mmop) and Jpipryimeglanying,
i , iy : 1644 inddl).
65 Hif 0375 Fndifin TR ofiOb Eguaipi B, [CogrplTias i)
TheSr3@idz wadplrifietl WAfl4shn chiddpatographyy ¢rosilice eel®siog 3Hz/ 1H),

hexppes Ry g Slgnt ity £2 i Gy oty R’ =52 1
CHE@ eIIRANabEs 496 (q, J = 8.40 Hz, 4H), 4.44 (d, J= 5.27 Hz, 2H), 6.43 (m,

Cycl obut yl nethyl yam no] -3-nitro-N,N-bis(2,2,2-trif
1H), G600 ¢étlrry8.pB &lrz &), ded6 @n@}}l)dé@édﬂad?s%&& 2.05 Hz, TH), 8.32 (d,

7= B 2003 SOLE 0y, Ms (BST) 425.72 (MEH).

Intermediate 19
3-Nitro-4-[(3-thienylmethyl)amino]-NV,N-bis(2,2,2-trifluoroethyl)benzamide

O
F NO,
F% NH
FF

7]
S

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2,2,2-trifluoroethyl)benzamide (125 mg, 0.359 mmol) and 3-thienylmethylamine
(49 mg, 0.431 mmol) in 3 mL of EtOH containing TEA (0.075 mL, 0.539 mmol).
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OF N-,-a N2 ~-A~NH F F Follow ng the general
procedure for Internediate 2 using

wal2doksisas 3-nitro-N, N- 5 PCT/SE2003/001604

bis(2,2,2-trifluoroethyl)benzam de (237 ny, 0.680
nmol ) and cycl obutyhnethyl amine (0.205 nL of a

oMb Ay Byt ol e U BN

hexames: FiCekt dxyelfidnas Wigdbr Disahg (0aphiH mMana)@ MHgel using

CHsR PHOBIEINS 4t oororciay . 5840 Samits 279340,

_ gl 12 21 Z 7
8(7%)sz|2_1|)}§3 1’."‘5‘%‘1‘%%%%4:2@%?(%% 1%1?)7 2216?1d 4 33 62“1 1%% 1@37 37
(dd; 8= 504:3 92, 1HD, 7.5H(dd, 3—28461(, m83m,,119 801 (cil d,= 1B HzMS

IH&%[S({O)&F:‘I]I@M%@I ‘gk[a dl gt (ren t1r70 N, Nbis(2,2,2-tri

fl uoroethyl)benzani de 15 O F\\ NN ,-a F- NH F F
FoI I ovv| ng the general procedure for Internediate 2
uoro-3-nitro-N, N

r .
+ lﬁk@f)) aném‘ey%ﬁ% RGBT e Y2220
triffiiarothiyl)-kenzhmide Et OH cont ai ni ng TEA (0. 075 ni, 0.525
mmol ). The product was purified by flash
chr omat ography on silica gel using 3:1 /
hexanes: Et OAc as eluent. Ypeld: 141 ng (94%; 1H NWR

(400 Mz, CHLO?(]:(EEM/Q% 901.30 (B 2H), 1.64 (m 4H),
- A (dd,

1.89 (m 2H), 2.26 J =7.23, 5.04
Hz, 2H), 4.23 (q, JR.8 6.91 (d, J =
8.97Hz, 1H), 7.50 -4FW 548 PCT/ SE2003/ 001604
(dd, J=8.97, 2.20 Hz,F1H), 5/(d, J = 2.20 Hz, 1H),
8.33 (s, 1H); Ms (ESI) 427.8 MHt) . Internediate 18
5

4-[(3-Furyl nmethyl)am no]-3-nitro-N, N-bis(2,2,2-trifluo
roet hyl ) benzam de O

Intermediate 7 (167 mg, 0.308 mmol) was stirred in 2 mL of 1M HCI/AcOH at RT
for 1h. The solvent was evaporated. The residue was dissolved in THF (5 mL) and
an excess of 37% HCHO/H,O (1mL) was added followed by NaBH(OAc); (130 mg,
0.616 mmol). The solution was stirred at RT for 1h. The solvent was concentrated.
The residue was dissolved in EtOAc and washed with saturated NaHCOj3, brine and
dried over anhydrous Na;SO,4. The solvent was concentrated and the product was
dried under vacuum to give the titled compound. Yield: 136 mg (99%); '"H NMR
(CDCl3) 6 1.69 (m, 2H), 1.81 (m, 1H), 2.01 (m, 1H), 2.28 (m, 1H), 2.35 (s, 3H), 2.58
(m, 1H), 3.15 (m, 1H), 3.32 (m, 2H), 4.21 (q, J = 8.49Hz, 4H), 6.88 (d, J = 8.97Hz,
1H), 7.49 (d, J = 8.88Hz, 1H), 8.26 (s, 1H), 8.61 (brs, 1H). MS (ESI) 443.95 (MH+).

Intermediate 21

3-Amino-4-[(3-methylbutyl)amino]-N,V-bis(2,2,2-trifluoroethyl)-benzamide
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F\ "NFF/ O FF /I OFollowng the general
procedure for Internediate 2 using

wal2dolmsises 3-nitro-N, N- 10 PCT/SE2003/001604

bis(2,2,2-trifluoroethyl)benzam de (103 ngy, 0.296

mmol ) and 3-furylnmethylamne (35 ng, 0.355 nmol) in 3
mL of EtOH containing T (0.060 nm., 0.444 mmol). The
product was purified by fflash cr}\rl mat ogr aphy on silica

gel using 3:1/ h Nt | uent. Yield: 114 ny
(91% :; 1H NMR (400F
8.40 Hz, 4H), 4.44

ORMD) 6 4.26 (q, J =
, 2H), 6.43 (m 15
1H), 7.00 (d, J :898 Hz .46 (m 2H), 7.55
(dd, J = 8.88, 2.05 Hz, H), {32 (d, J = 2.15 Hz,
1H), 8.45 (m 1H); I\/S(ESI) 425
Intermedi ate 19

2 (VHH) .
4-[(BMuthyloutsl)graBol-Rindmy-Naddtbiis( . L 2nirlyprorthyD-bsnzppide (329 pig

t hyl 2 F. N, NQ2 lno
04SERPRIY CPHGY Goitcr A8 Bl ¢ R B mehalof Yo%

Pd/ GJ STﬁ@so‘imfans%h&{d'ﬁl witioa Naﬁi-hydrogenatlon apparatus under H,
bis(2,2,2-trifluoroet hy’.L]t)p benzam de(fﬁlZS
h

atmonpbére (AhpsiBatthF eviyrnight hihesalionses (igreny! Oelggﬁiatﬂ%?epus

in - ;
S S P R AL PN
(17({)ng §ao6] My (HSIp3%6.ch(MdEB) 0gr aphy on silica gel using
1/ hexanes:EtOAc as eluent. Yield: 143 ng (90%
H NVR (400 MHz, CHLOROFORMID) 5 4.24 (g, J = 8. 49
4.59 (d, J = 5.13 Hz, 2H), 695(d J—879
I““MLZ7 07 (dd, J = 5.04, 1.37Hz, 1H) =
3-Asin@4-[1[(20)- Hmetllylbz-pymndnwl]@mhyllmmnsl-OfAN-bss(@ ,3=|z,
= 8.61, 1.83 Hz, 1H), 8.31 (d, J =
t“ﬂEH%)‘ieﬂi!&‘%efi%ﬁ)‘“ idg 60 (m 1H): MB (ESI) 441.75 (NH+).
I nternmedi ate 20
4-1[[ (2R) - 1- Met hyl - 2- pyrrol i di nyl ] met hyl ]

am no] - 3-ni troN, N-bIS(222 10
trifluoroethyl)- beHWJ\QiNHz
Fg |
N\

Following the same procedure as for Intermediate 21 using intermediate 20 (130 mg,

0.294 mmol) as starting material yielded the titled intermediate 16. Yield: 101 mg
(85%); MS (ESI) 413.18 (MH+).

The synthesis of all other intermediates followed the same hydrogenation procedure

as for Intermediate 21 giving the desired products in quantitative yields (to be

included in Table 2).
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ONR2 F I NH FF ~WFHN, 1~1 Internediate 7
(167 ng, 0.308 mmol) was stirred in 2 nL of 1M
woiBlosmaBB at RT 15 for | h. The sol vent was evapOr/aEm®ad3/001604
The residue was dissolved in THE (5 nL) and an excess
of 37% HCHO H20 (1nmL) was added fol |l owed by NaBH( OAc) 3
(130 ng, 0.616 mmol). Th solution was stirred at RT
for I'h. The sol vent was cncentr ted. The residue was
di ssol ved in Et OAcF , sat ur at ed NaHCCB,
brine and dried ower amnhyd J%: Na2SO4. The sol vent
was concentrated an e productNwas 20 dried under
vacuumto give the tikled corrpoumd Yield: 136 rrg
99%; 1IHNWR (CDA3) 6 1.69 (m 2H), 1.81 (m
Tablg ZOmtegrmedym;s prq;agegl pr:pwgp,g)a gepennd p{qgedlgﬂfor Igteggedlg’@@l

4O}

A5 m—4H—3 32 (my 2+ 42 (g3 =
tére ey 3| = 8. 97H, le) 7.49 ,J—gﬁg%ﬁz

mrmgdﬁﬁejgs, IH), 8.61 (br__ 1H). I\/B (ESI) 443.95
TV 25 Internediate 21

3- Am no- 4- [(3 met hyl but y{yani no] 370.17
N N- bis(2,2 trifluoroet hyI ) benzam de -43 WO
Al NACC AN INalwlaYoVaXa Wi aYaX| O DD, = —u rI$F \\

EUUH-I Uaa.)f)e‘-l- I'\/I SEZUU ST UUJ.UU'CF O NIz == [

4-1 (3- Met hyl butyl ) am no nitro-N, N-pis(2,2, 21286fl uo
roet hyl ) - benzam de (190 7 0.457 mmpl) was di ssol ved
in EtOAc (10 ml) containing a catalytic ampunt of 10%

at RT overnight} The solutdon was filtered th
di at onaceous earth and the sol vent was concentr at ed

Raefinediage 2H1 ut| on was shak with a Parr
hydr ogenat i on appar at us@j‘: H2 5 at prospher eﬁgégﬁpsi)

Ihiék-mediape26 nt ey medi ate 21 as a white|foam (176 ny,
99%; Ms (ESI) B86.17 ( .

499 .44
Intermediate 27
499.44
Intermediate 28 e
RN 407.32

Intermediate 29 -
414.36
e}

Intermediate 30 H -
OJ 400.17
e}

Intermediate 31

400.17
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Internmediate 22 10

3-Am no-4-[[[(2R) - 1- net hyl - 2- pyrrol i di nyl ] met hyl ] am no
WO DjomoBiseg 2, 2, 2- trifluoroethyl)-benzanm de O PFN/BE®R03/001604

FFF F NH F N 15 Follow ng the same procedure as for

Intermediate 21 using internmediate 20 (130 ny, 0.294

mml ) as starting naterial—yieldedthe—ti-ted

T CI Cu

Intexmediates¥2 14. Yield: 1Ql-Jg (85%| M (ESI) 413.18

(M#). The syntlhesi s of ot her internmedi at 2%4.36
foll owed the sane hydrqggenation procedure 20 as for
I nternmedi ate 21 giving desired prpducts in

quantitative yilelds (to be included jn Table 2). -44

IleP0OdiaG3F648 \PCT/ SE2003/ 0 04 ONHZ FN ~\NH FF
FF R Table 2. I|nter nedi repared follow n
gener al procedlrJrTLe for Iintefinedi ate 21 I nt er medi at es

R (M#) Internediate 23w890.,17 Inlernediate 24,
412.36 Internediate 25 396.25 O Intfernediate 26 H

H wdee
Intermediate 34 0“?) 515.11

Intermediate 35 512.92

Intermediate 360 D) 384.15

Intermediate 37 O) 397.92

. Intermediate 38
3-amino-4—[(3-furylmethyl)amino]-N,N—bis(2,2,2-triﬂuoroethyl)benzamide

4-[(3-Furylmethyl)amino]-3—nitro—N,N—bis(2,2,2—triﬂuoroethyl)benzamide (108 mg,
0.254 mmol) was dissolved in 5 mL of DMF. Tin (II) chloride dihydrate (860 mg,
1.27 mmol) was added and the solution was stirred under nitrogen at RT for 24h. The
solvent was evaporated and the residue was taken up in EtOAc. The organic phase
was washed with saturated NaHCO3 solution, brine and dried over anhydrous MgSOj.
The crude product was used directly for the next step. Yield: 80 mg (80%); MS (ESI)

396.11 (MH).
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499.44 N-boc Internediate 27 H- - 499.44 N boc
Internedi ate 28 407.32 N/ Internediate 29 414.36 O

WO pdoafopdsdd ate 30 <i ol 400.17 nternedi ate 31 | PEDSEDF3/001604

Y-O - -45 WD 2004/ 035548 PCT/ SE2003/ 001604
Internediate 32 - 414.36 O lInternmediate 33 H 513.45
N~boc H Internediate 34 O515.11 N, boc &N
Internedi ate 35 512.92 boc Internediate 36 384. 15

Intermediate 39
3-Amino-4-[(3-thienylmethyl)amino]-V,/V-bis(2,2,2-trifluoroethyl)benzamide

O
F NH,
F7(I NH
FF

7]

S

Same procedure used as above using 3-nitro-4-[(3-thienylmethyl)amino]-N,N-
bis(2,2,2-trifluoroethyl)benzamide (138 mg, 0.312mmol) and tin (I) chloride
dihydrate (210 mg, 0.936 mmol) in 5 mL of DMF. Yield: 125 mg (97%); MS (ESI)
412.08 (MH+).

Example 3
2-[(4-Ethoxyphenyl)methyl]-1-(3-methylbutyl)-V,V-bis(2,2,2-trifluoroethyl)-1H-

benzimidazole-5-carboxamide

F?/\N)KCE

O

N\

3-Amino-4-[(3-methylbutyl)amino]-N,N-bis(2,2,2-trifluoroethyl)-benzamide (176 mg,
0.457 mmol), 4-ethoxyphenylacetyl chloride (90 mg, 0.457 mmol) and zinc dust (30
mg, 0.457 mmol) were stirred in 1,2-dichloroethane (3 mL) at RT for 30 min. A
catalytic amount of concentrated HCI (11.6 M) was added and the solution was stirred
at 85 °C overnight. The solution was cooled to RT and diluted with dichloromethane.
The organic phase was washed with saturated NaHCOs aqueous solution, brine and
dried over anhydrous Na,SO,. The product was purified by reversed-phase HPLC
using 20-80% CH3;CN/H,O and then lyophilized affording the title compound as the
corresponding TFA salt. Yield: 172 mg (71%); '"H NMR (CDs;0D) 0.90 (d,J =
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Intermedi ate 37 01 397.92 Internedi ate 38
3-am no-4-[ (3-furyl net hyl ) am no]

WORMN4I0B3SER, 2, 2-tri fl uor oet hyl ) benzam de O F PCTMG2003/001604

FF-~1 NH FF/ O 5
4-[(3-Furyl methyl)am no]-3-nitro-N, N-bis(2,2,2-trifluo

6641@5?%1 @?@%@g‘ﬂ@é&?ﬁ "M rQ 4@6&@ Jﬁ"?%@% M%@

(m, 2H) 74 .88nGin) 6Kp 6.90dd b= ar‘V@théH};dl 20t (doh=8\@SH3 tAH); e:zM (d I=
d nitr n at r . e solvent wa
4835 35nat 66 T Ehutraends had Hasial Th o s: el
h HGCR
e T o 0 oot b e T C
56.2%; ilé. ki’rbﬂﬂc% was used directly for the next step.
Yield: 80 ng (80%; M5 (ESI) 396.11 (M#). -46 WO
2004/ 035548 PCT/ SE2003/ 001604 Internedi ate 39
Exain '4no 4- [(3 t hi enyl et hyl ) am no]
s(2 2- trlfluoroethylgbenzam de F> NHZ F |
1- ((EyclOpvayhm@q%hl»ﬂ)1'g -I(4-etimxgpheind mtbyﬂdﬂwebls@e?dz-a@ﬂumﬂlyl)-
i enyl met hyl ) am no] - NN
IHHI%%E%“@ %Jlé P?b%x%ghelﬁgyl)benzam de (138 ng, 0.312mmol)
and tin (I1) chIForlde ali hydrate (210 rTg, 0. 936 mol)

in5 nm of DW. N97% M5 (ESI) 10
412. 08 (MH). E>qarrpl
2-[(4-E&t hoxyphenyIF hyI - e | butyl ) N, N-bi s(2,

2,2-trifluoroethylF)zl

Following the general procedure in Example 3 using intermediate 23 (77 mg, 0.210
mmol), 4-ethoxyphenylacetyl chloride (42 mg, 0.210 mmol) and zinc dust (14 mg,
0.210 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 20-80% CH3;CN/H,0 and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 74 mg (73%); "H NMR (CD;0D)
0.47 (m, 2H), 0.63 (m, 2H), 1.27 (m, 1H), 1.38 (t, J = 6.93Hz, 3H), 4.02 (¢, J =
6.90Hz, 2H), 4.37 (m, 6H), 4.56 (s, 2H), 6.97 (d, J = 8.59Hz, 2H), 7.28 (d, J =8.59Hz,
2H), 7.60 (d, J = 8.50Hz, 1H), 7.79 (s, 1H), 8.00 (d, J = 8.40Hz, 1H); MS (ESI)
514.22 (MH+); Anal. Caled. for CosHjsN30,F¢ + 1.0 TFA + 0.1 H,O: C, 51.53; H,
4.20; N, 6.68; Found: C, 51.49; H, 4.18; N, 6.55.

Example §
1-(Cyclohexylmethyl)-2-[(4-ethoxyphenyl)methyl]-/V,V-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide
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benzi m dazol e-5-carboxamde O F-N N FF/ FF N F O
15

W@208i0885481- [ ( 3- et hyl but yl ) am no] - N, N- bi s( 2, 2, PET/BEF0b3I@ 1604
roet hyl ) -benzam de (176 ng, 0.457 mol),
4- et hoxyphenyl acetyl chloride (90 ng, 0.457 mmol) and
zinc dust (30 nm, 0.457 mol) were stirred in

1, 2-di chl or oet hane ) at RT for 30 min. A
catal yti c anmount dd)nc d HO (11.6 M was
added and the sglm [ 20 at 85 C

wi th saturated NaHCO3 aqu sol uti on, brine and

dri ed over anhydrous NaZS he proguct was purified

by reversed-phase HPLC usi ng 20- 809%0\CH3CN H20 and

then | yophilized affording the title conpound as the
Follopingthe (gnnhraig)rc'fdé,dusahtﬁlxampﬂé a usﬁ@ZntB@ne(dYalS@ét (93HnMR227

0..90 47 4/ 03554
mméﬁ%%(@% bl(i‘%f‘é hforigley(5 3%-33025 9 mymol) @nd ging dystgbggne,
0. Ziﬂ'ﬁlmoz A3 n(n]Ubf i Q')dlc}ﬂm%@th%ﬂe T]he—przd% l6@15 pg{gled @y %

6H)
phan}_ngLﬁglpﬁlg 91307 CHaGN(H,0 and:theg lmhlil,zed rjfordihghilie ¢ide J

competnd W ies edibno g Rytntind "o b rE b oy,

1.125n,3H), H36 &, 28,7.08Hz{ 3H}, 1. FOGADH)CL .69 mdAHE Y. 02Hq, P=12;

7,037 S At g PGS 2 436040 A 2D 6O T =

2 |
5. 79%—2![\%%?1; %142(<§1a§% %HE car oxam{df I§ %HZFlH)’ < 7|Q (55 F]rﬂ)f 7190|(§,
J=859Hg 1EHt Mﬁ/ﬁE:S@ 556e47g(®|ﬁH1‘r)3lA1mﬂ.dM¢ﬂJ f& GpHENaOR e+ B9 TFA

+ 043,089 54858 Y 9. %, 53 Hound: ¢ 5412 %, 4.74: N, 6.20.

overni ght. The so was coI e RT and dil uted
wi th di chl or onet haﬁe Thn| ase was washed

Example 6
2-[(4-Ethoxyphenyl)methyl]—1-(2-furanylmethyl)—N,N—bis(Z,Z,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide

Following the general procedure in Example 3 using intermediate 25 (106 mg, 0.270
mmol), 4-ethoxyphenylacetyl chloride (59 mg, 0.297 mmol) and zinc dust (19 mg,
0.297 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 20-80% CH3CN/H;O and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 78 mg (45%); "H NMR (CD;0D)
1.34 (t, J = 7.03Hz, 3H), 3.98 (q, J = 7.03Hz, 2H), 4.36 (m, 4H), 4.46 (s, 2H), 5.48 (s
2H), 6.31 (m, 2H), 6.86 (d, J = 8.79Hz, 2H), 7.17 (d, J =8.79Hz, 2H), 7.41 (m, 2H),

>

- 49 -



10

15

20

mol ), 4-ethoxyphenyl acetyl chloride (42 ng, 0.210
mmol ) and zinc dust (14 ng, 0.210 mml) in 3 nL of

wa 2@4/03558 or oet hane. The product was purified BYI/SE2003/001604

rever sed- phase HPLC using 20-80% CH3CN H20 and t hen
| yophilized affording the title 15 conpound as the

cOr r.es in E i : 9 : {1H N
7. 70((%[)@%39%3 s gﬁﬁzg@) M géﬁz %Zé‘ﬁgwﬁgm(l b'ali%?or
C + 9.4 TF; €358 .023H) 4.0%.19.27.( 81, Furid: CH590HAT, LH); N,
26}123&?051?% 6H), 4.56 (SSHDH) 6.97 (d, J e 59Hz, . 2H) |
6.757.28 (d, J =8.59Hz, 2H), 7.60 (d, J = 8.50Hz, 1H)
7.79 (s, 1H), 8.00 (d, J = 8.40Hz, 1H); MS (ESI)
514.22 (M#); Anal. Caled. for C25H25N302F6 + 1.0 TFA
ExampleY H2O C, 51.53; H, 20 4.20; N, 6.68; Found: C,

2—[(4—%@%@@@??9%%1 f('zg'? ?(w%%%ﬁ%mmrmwam
triﬂ%_)%egirll ﬁ%HZb@n il falzbRILe AR Aohi

n1dazo -car boxam de -48 WO 2004/035548
PCT/ SE2003/ 001604 O F®7--' N N FF FF~

Fol | owi ng the gene 5
internedi ate 24F ,
4- et hoxyphenyl ac chI

50 O 250 mol ) and
zinc dust (16 ny, . 250 nnﬂﬂ) |n
1, 2- dlchloroethane The pr 7 urlfled by
reversed 5 phase HPLC usin O@bCHBCMVFQO and then

| yophi lized affording the t|tIe co ound as the
corresponding TFA salt. Yield: 72ng (48% 1H NWVR

Follg)}%?r?g%} ge%ér%é) %)?r%dm%:% ’Ex&ngg %&Smg 1ntem}eodga§?_|%7 @%mé sz %})
mm()g 4Jéthox?%lﬁ%g¥acet§1@hlorﬂigqu 04152)) a_l‘%lﬂog @nd Sinc Atdt,(2Pnd

, 7.56
0. 410dmmp1):m@ Bbaf | 21¢19:h10rpeﬂ1@n§ SThq_pquuqt VRS p@gﬁ;?iby neversed-

RO R
conﬂiouﬁd a5the cbarespdndiag THA. sk, YiRId:D5Adg (N%ﬁ H(NME)(GE@D@)G
1. 35( 6 b5 sien Sk "ﬁﬁylﬂp ol B A, TR YA ot P S
(m, 1EHPERE (A fay Ald-@q; £25e81ems 486 (m, 4H), 4.43 (s, 2H), 4.64 (d, J
= 6.84Hz, 2H), 6.91 (d, J = 8.79Hz, 2H), 7.22 (d, T =8.79Hz, 2H), 7.49 (d, J = 8.49Hz,
1H), 7.76 (m, 2H); MS (ESI) 543.44 (ME); Anal. Caled. for CoHygN4O,F + 2.2
TFA + 0.3 H,0; C, 45.71; H, 3.89; N, 7.01. Found: C, 45.64; H, 3.74; N, 7.30.

Example 8
2-[(4-Ethoxyphenyl)methyl]-1-[(2R)-2-pyrrolidinylmethyl]-V,V-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide

N

\

N

&
N\H
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FFF-N N F F\ OO K Follow ng the general procedure
in Exanple 3 using internediate 25 (106 ny, 0.270

wonmip35548 et hoxyphenyl acetyl chloride (59 ng, BCRSE2003/001604

mrol ) and zinc dust (19 ng, 0.297 mol) in 3 nL of
1, 2-di chl oroet hane. The product was purified by

d- 2 h HPLC
FollpRing (55 GET e i b Redife g on 4S03g, 0301
- 08 & fit ,
mm@l%gg@tﬁﬁﬁﬁlheg%la?&ﬁ cgnﬁi_rid? (g@g Eilzgﬁog m’tgolﬁ adginc tmﬂng

0.30%. rg@pB)m 3L of ] Zelighprogthgne. 4Thp@3r()guct2\fq)s ;pu:gﬁgr(gbx reversed-

g ol 5 o G Al

m?sﬁy_i@%éﬁe abﬂespg%m% gFAOsa(tSYleAHn'I)SS 1idg yzla%)d '"H NMRECHI6D)
1358 3EBBEE. 1T RAmrER). K99 65, B: 248 (3. 302 D, 3.44
T S R

= 6.B3HA, 2M)b6 9 2., 28.79Hz, 21), 7. 22 (d J 8 79Hz, 2H), 7.49 (d,T = P z,

S A AR oGRS o

c%ﬂ{g @ﬁtémez DT 200 B, CSI50al ; H) BSI0Tsl 7 @0eFaihd( €145.5m,H,
10 mmol ), 4- ethoxyphenylacetyl chloride (85 ng,
374)M205(hm)l) and zinc dust (27 ng, 0.420 nmmol) in 3 nL
of 1, 2-dichl oroethane. The product was purified by
rever sed- phase HPLC using 10-50% CH3CN H20 and t hen
Exanyslpoi | i zed affording the title conpound as the

2 (G dbomypheny Beetyll- 1 byrigisremediyh-NaV-pistd - ilgor ogthngh-
IH-%%JHEQMZO}?_—&- a&ﬂ%xc?%ﬁge 3.22 (m 1H) 3.44 15 (m 1H)

J = 7.03Hz, 2H), 4.36 (m 4H),
4.43 (s, 2H), 464(dQ] :684Hz 2H) 6.91 (d, J =

8.79Hz, 2H), 7 , 7.49 (d, J =
d
N

, 1 F
8.49Hz, 1H), 7.F5 ( |) 543. 44 (NVH+);
Anal . Cal cd. for 2.
Following the general procedure in Example 3 using intermediate 28 (130 mg, 0.320

mmol), 4-ethoxyphenylacetyl chloride (70 mg, 0.352 mmol) and zinc dust (23 mg,
0.352 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 10-50% CH;CN/H,O and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 30 mg (15%); 'H NMR (CD;0D)
1.30 (t, J = 7.03Hz, 3H), 3.88 (g, ] = 7.03Hz, 2H), 4.36 (m, 4H), 4.41 (s, 2H), 4.64 (d,
J = 6.84Hz, 2H), 5.91 (s, 2H), 6.62 (d, J = 8.40Hz, 2H), 7.05 (d, J = 8.59Hz, 2H), 7.28
(d, J = 5.66Hz, 2H), 7.43 (d, J = 8.40Hz, 1H), 7.60 (d, ] = 8.40Hz, 1H), 7.86 (s, 1H),
8.52 (brs, 2H); MS (ESI) 551.43 (MH+); Anal. Calcd. for Co7H4N4OoFs + 2.5 TFA;
C, 46.00; H, 3.20; N, 6.71. Found: C, 46.17; H, 3.11; N, 6.63.

Example 10
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TFA + 0.3 H2OQ, C, 45.71; H, 3.89; N, 7.01. Found: C

45.64; H, 3.74; N, 7.30. 20 Exanple 8
wQ2¢oga3Buhoxyphenyl ) net hyl ] - 1-[ ( 2R) - 2- pyr r ol i dPeysE®b31§01604

I7-N, N-bis(2,2,2-

trifluoroethyl)-1H benzi m dazol e-5-carboxanmide O F- N

PRy st hedtingel BN ERS X DeriuorcetiD-
1HeaniphidazolerSioagboxiimideedi at e 26 (150 ng, 0.301 nmmol),
4- et hoxyphenyl acetyl chloride (60 ng, 0.301 mmol) and
zinc dust (20 ng, 0.30 nnDI) in 3 nmL of
1, 2-di chl oroeth ) purified by

rever sed- phase LC usi CH3CN H20 and t hen
| yophi li zed affor@iwpﬁuthe '
correspondi ng TFA sal t
(Cb30D) 1.35 (t, J = .
(m 1H), 2.13 (m 2H), .44 (m 1H)
3.79 (m 1H), 4.00 (q, , 4.36 (m 4H),
4.43 (s, 2H), 4.64 (d, :684Hz é?—!),GQl(d J =
FOIWQ%:E'! g%ﬁg | groggdL&glsn }ﬂxarﬁplzg%mg%ggenngdﬁ@ 2(‘3378 1]ng10 193

mmv@ GESlO)XYSZSHQIhyl(MﬂaCWiaﬂﬂor@aI(éﬁi mgf 6231 @nmol) and zinc dust

(1 5G2 e ?2%31402 Fﬁ ghin 321182 g g ZﬁcthoetE%I% 4ﬁie,\§1rc5>e}1?% gvas %ﬁfé) by g

revérséd-phdst MPLYPREHY ﬂ()-BB‘VJWHJCN/HZO and then lyo hlhzed affordin, the ’
-1-(4-pyridinylmethyl)-N, Nbis tri oetRy
F FF

title @minquid ag thei C@arzaT@dslchrﬁbﬁ%lfa l%lé bmg(llﬁf%) NFANM

1
DD ¢ QU b (e g o5y o
4.3 e $Hd) i0c(my 1120 £5.§7 (d; Hl-0FS. "olmzc zﬁ),gﬁgzra]z_ a, Sf%ZlgﬂﬁHz), 1HNb.56
(@ § R LB G e — T T PR Ud - ddDG 34 (T =

8. 46ﬁ¥ Qi pede 49 rbaagmt V%bfeg 118; §@(¥f(t§§%i§’ MR EIfs65.43

hen 1"yophi'l'i zed affor the ti
(M:[—I+) Anal. Calced. for ngH26N402F6+ 1.6 TFA; C 50 17; H, 3.72; N, 7.50. Found:

C,50.20; H, 3.71; N, 7.44.

(@R SRV I

Example 11
2-[(4-Ethoxyphenyl)methyl]-1-[(tetrahydro-2 H-pyran-4-yl)methyl]-/V, V-
bis(2,2,2-trifluoroethyl)-1 H-benzimidazole-5-carboxamide

\
N
d

Following the general procedure in Example 3 using intermediate 29 (75 mg, 0.181

Fe
F

mmol), 4-ethoxyphenylacetyl chloride (40 mg, 0.199 mmol) and zinc dust (13 mg,
0.199 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 10-60% CH;3;CN/H;0 and then lyophilized affording the title
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conmpound as the corresponding TFA salt. Yield: 30 ng
(15%; 1H NWR (CD3CD) 1.30 (t, J = 7.03Hz, 3H), 3.88
W@ 2004933848 . 03Hz, 2H), 4.36 (m 4H), 4.41 (s, 2P()T/SE|20631001604
(d, J = 6.84Hz, 2H), 5. 91 (s, 2H), 6.62 (d, J =
.40Hz, 2H), 7. 05 (d, J 8.59Hz, 2H), 7.28

o oo . S8t TSP

1. 3@&11 43 OGMlzJ+3H),AmaI (m csal);:@loz trgyzfggzlﬂ%zmﬁe%? .90 GuR2HEAD3
oun
(@ K 76380, 2 Ao @ Lo T GHARIAIOH Gt o4 s, 28 6.96 47 -
/ 1
S5 I5 B Ry ety SR TR TR R

J= BSIOEI,Z,Z].H!} MS (HSIp5RESPVIEH); Anal. Calcd for Co7H,N305Fs + 1.2 TFA

+ 0TI RE SR i 5 Wa0GahRs Cootslofelt NoEflinpl ¢ 3

usi ng |nterned|ate 28 (78 ng, 0.193 5 mmol),
4- et hoxy-0 - nethyl - phenyl acetyl chloride (45 ng, 0.23
ExdmpledR) and zinc dust (15 ng, 0.231 mml) in 3 nL of

2GRS AL 2R T G BB DAY e

bls@/thflua%dﬂ@i)tpﬂcbdﬁﬂlmiaazoléJstdaeb@ﬁﬂﬁaund as the
correspondl ng TFA salt. . Yield: 16ng (15%. 1H NWR

(CD3OD) 1.29 (t, J = 6.}93Hz, 3H) 1.77 (d, J = 7.03Hz,
3H), 3.85 (q, JF=#~Q3H~r 2 .37 (m 5H), 4.50
(m 1H), 5.67 (G, : 582(d J =

18. 75Hz, 1H), 6. , s 8.N79 QH), 6.96 (d, J =
8.79Hz, 2H), 7.057(d, J = =
8.40Hz, 1H), 7.46 (d, J = | . ,
8.40 (brs, 2H); Ms (ESI) 5 (MH9Y; Anal. Calcd.
for C28H26N402F6 + 1.6 TFA; C, 50.17\ H, 3.72; N,
7.50. Found: C, 50.20; H, 3.71; N, 7.44. 15 Exanple

Folﬂo%v:%% {héég%%lﬁ?%@%ﬁf% yrlg%‘afxﬁmh ]|3)ursrlél intepmediate 30 (88 mg, 0.220
mndail)s 4 2tdxFplteniyfaketyl cdotige (48 bh, l@éﬂﬂmmdh 20dl eins-dustr (b6 xeyi
0.222emm01) in 3 mL of 1,2-dichloroetf1ane. The product was purified by reversed-
phase HPLC using 10-60% CH3;CN/H,O and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 70 mg (50%). "H NMR (CD;0D)
1.38 (t, J=7.03Hz, 3H), 1.74 (m, 1H), 1.97 (m, 2H), 2.18 (m, 1H), 3.72 (q,J =
7.23Hz, 1H), 3.91 (q, = 7.42Hz, 1H), 4.03 (q, J="7.03Hz, 2H), 4.21 (m, 1H), 4.36 (br
s, 4H), 4.52 (m, 1H), 4.60 (s, 2H), 4.67 (m, 1H), 6.97 (4, J = 8.40Hz, 2H), 7.29 (d, J=
8.40Hz, 2H), 7.61 (d, J = 8.59Hz, 1H), 7.76(s, 1H), 8.03 (d, J = 8.59Hz, 1H), MS
(ESI) 544.45 (MH+); Anal. Calcd. for C;6H7N303Fs + 1.4 TFA + 0.2 HO; C, 48.95;
H, 4.11; N, 5.95. Found: C, 48.95; H, 3.93; N, 6.00.

Example 13
2-[(4-Ethoxyphenyl)methyl]-1-[[(2S)-tetrahydro-2-furanyl]methyl]-V,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide
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O F~NI ~N FFFF- FOO 20 Follow ng the general
procedure in Exanple 3 using internediate 29 (75 ny,

wa@2@080355n801 ), 4- et hoxyphenyl acetyl chl ori de (BOI/8ER2003/001604

0.199 mmol) and zinc dust (13 ng, 0.199 mmol) in 3 nL
of 1, 2-dichl oroet hane. The product was purified by
reversed- phase HPLC using 10-60% CH3CN H20 and t hen

| yophi l'i zed affording The title -52 WD 2004/ 035548
PCT/ SE2003/ 001 grpeurd a8 the correspondi ng TFA
salt. Yield: 70 (8N VR\(CD30D) 1.38 (t, J =
7.03Hz, 3H), 1.4F 5 |
3.90 (m 2H), 4.6% (q,
7.62Hz, 2H), 4.38 (m 4H)
8.59Hz, 2H), 7.28 (d, J =& :
8.49Hz, 1H), 7.78 (s, 1H), 7.97(d,%’3\]:840|—|z 1H);
M5 (ESI) 558.48 (M+); Anal. Calcd. for C27H29N303F6 +

Follnéyi%g @E&enéﬁpp%c%% ﬁ%ﬁﬁﬁgﬁ%&%ﬁ%ﬁéeﬁgd%ke -85 md;0W19:

mmdl}, 41~6Ehd5)q)p1;l¢ﬂy®myty) nebiigie [46—1’ihg,[0 233 mmol) and zinc dust (15 mg,

02388 5 Sl Ay A BloF v hanc) FAE SRS Mo byae e
phasé e.C fisthg - %%F@H{iﬁw/ﬁzoy@ld%}f@bb}ﬁmmﬂoﬁl&ng SN 8

procedure in usi ng internedi at

compouRicrs thmasirespondattibidy s nickba0yie (Hor FasMAdCRYOD)

L

7. 23H@Vﬁl€{}53®13(g phas@ﬂizlPuQ 4gi3ng, M)? 69%e @fBCNQHZﬁ eyl 41;3’89n
lized affordi the title caonpound as h}q
(ors. A5 S4BT ok, 4.5 D, 5oS g BBapRNmRS @

i SUFBCED i L4, i, g8 s,
(EST) G44.45 eVIA+H324d25]1. AHpd. fér O%HQﬂ%QlEs ¥ 163FEA +2H) Hz@ 2]149.97;

H, 41”5235‘ ?%%611054)“ G, ‘13976%* 43052%%@% 2H)4 63. (23 (g,H)b: 20

8.40Hz, 2H), 7.61 (d, J = 8.59Hz, 1H), 7.76(s, 1H),
8. 03 (d, J = 8.59Hz, 1H); M
Example 14

2-[(4-Ethoxyphenyl)methyl}-1-[(tetrahydro-2 H-pyran-2-yl)methyl]-IV,V-
bis(2,2,2-trifluoroethyl)-1H-benzimidazole-5-carboxamide

F N
FZ/\N \
[f:7|) H N
Cf

Following the general procedure in Example 3 using intermediate 32 (93 mg, 0.225

mmol), 4-ethoxyphenylacetyl chloride (49 mg, 0.248 mmol) and zinc dust (16 mg,
0.248 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 10-60% CH;CN/H,O and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 58 mg (38%). "H NMR (CD;0D)
1.38 (t, J = 7.03Hz, 3H), 1.42 (m, 1H), 1.51 (m, 3H), 1.80 (m, 1H), 1.90 (m, 1H), 3.23
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(ESI) 544.45 (M#+): Anal. Calcd. for C26H27N303F6 +
1.4 TFA + 0.2 H2O, C, 48.95; H, 4.11; N, 5.95. Found:

wW@2004833% H, 3.93; N, 6.00. Exanple 13 25 PCT/SE2003/001604

2-[ (4- Et hoxyphenyl )met hyl ]-1-[[ (2S)-tetrahydro-2-furan
yl ] met hyl ] N, N-bis(2 2,2- trifluoroethyl)-1HDb

o B LSBR B, TR T A HELORE B a5

Fok!
lH)I ﬁts e(gmggdr 6b&d,geng 5oz m}gcscgu (&, J-3 ERRRPiI®), 3.2050,10=

late 31 é?
8.59%% LHoxHph &hy Fa 4 Y6 e LHAS Q.{;(d @)“MHMB& Mfd

(esp %%ﬁ%ﬁﬁ%r%én%g%%? PRI BIFR Cp 3 B 417N

5.68. @bﬁﬁ@@l@ 1PhEs 4.06PNCS. 815| ng 10- 60% CH3CN H20 and t hen
| yophilized affording the title conpound as the
corresponding TFA salt. Yield: 70nmg (50% . 1H NMR
Exa ) 1.38 (t, J = 7.03Hz, 3H), 1.74 (m 1H), 1.95
, 2.18 (m 1H), 3.72 (q, J = 7.23Hz, 1H), 3.91
2-[(@-FthexyphensDidethylH - [ 2R)BpiperidinylineGitzN, 2 bjs(2,2,221 (m

br s, 4.4 {H, 4.60 (s, 2H), 4.66
t““%‘gl}oefwg 1§ é%‘{%'a“dagq’@'%?%gﬁg‘fr‘nm#{? 7.29 (((f’ 10

8. 40Hz, 2H) 7 61 (d, & = 8.59Hz, 1H), 7.76(s, 1H),
8.02 (d J }'i_ 1) ; A ,\KESI) 544. 45 (MH);
Anal . Calcd 3 TFA+01H20 C
49.07; H, 409 FIF\I . 96.
6.11. Exanple 14

2-[ (4- Et hoxyphenyl') fret hyl ] -
pyran-2-yl)nmethyl]-N, N- ~H
bis(2,2,2-trifluoroethyl)- en2| m azol e- 5- car boxam
de OF,NN FFF- N FF H O CO Foll owi ng the general
procedure in Exanple 3 using internediate 32 (93 ny

Follpwipsthe gaptryl pracedireon ipaamle daemng|internestiate a3 (44 ms, 6.0.509
mn191);2 f’-%th%ﬁen?ﬂgetﬁ' c!ﬁ?orﬂié%Of iln%, %09 mmol) and zinc dust (33 mg,
0.509 mmol) in 5 mL of 1,2-dichloroethane. The product was purified by reversed-
phase HPLC using 10-60% CH3CN/H,O and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 121mg (35%). 'H NMR (CD;0D)
1.37 (t, J=7.03Hz, 3H), 1.45 (m, 1H), 1.58 (m, 1H), 1.65 (m, 1H), 1.88 (brd, 3H),
2.80 (m, 1H), 3.38 (m, 2H), 4.02 (q, J = 7.03Hz, 2H), 4.40 (m, 4H), 4.46 (s, 2H), 4.53
(m, 2H), 6.95 (4, J = 8.79Hz, 2H), 7.24 (d, J = 8.79Hz, 2H), 7.51 (d, J = 8.40Hz, 1H),
7.77 (s, 1H), 7.82 (d, J = 8.40Hz, 1H); MS (ESI) 557.47 (MH+); Anal. Calcd. for
Cy7H30N40,Fs + 2.1 TFA + 0.2 H,0; C, 46.87; H, 4.10; N, 7.01. Found: C, 46.80; H,
3.90; N, 7.18.

Example 16
2-[(5-Ethoxy-2-pyridyl)methyl]-1-[(tetrahydro-2 H-pyran-4-yl)methyl]-2V, V-
bis(2,2,2-trifluoroethyl)-1H-benzimidazole-5-carboxamide
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20 0.248 mmol) in 3 nL of 1,2-dichloroethane. The
product was purified by reversed phase HPLC using

wQA26080355GH3CN H20 and then |yophilized affor di PQI/S12803/001604

title conpound as the corresponding TFA salt. Yield:
58 ng (38%. 1H NWR (CD3OD) 1.38 (t, J = 7.03Hz, 3H),
1.42 (m 111), 1.51 ( 3H), 1.80 (m 1H), 1.90 (m
1H), 3.23 -54 WD 2004/ §35548 PCT/ SE2003/ 001604 (m
, 4.04 (g, J= 7.03Hz,

1H), 3.59 (in, B

2H), 4.30 (brs, FiH), j4. 4 IRy, 4.5 (s, 1H), 4.60
(d, J = 8.59Hz, 6.97(d, N =)8NfoHz, 2H), 7.27
(d, J = 8.59Hz, 2H)F 7.61 (d, 2 X8.39Hz, 1H), 7.76
(s,

1H), 8.01 (d, J = 8.59,\ 1H); (ESI) 558.53
(MH+); Anal. Calcd. for N303F6+ 1.6 TFA; C,
49.02; H, 4.17; N, 5 5.68. Found: 49.12; H, 4.05;

N, 5.81. Exanple 15 _ o
s ARG R 28 ek aerd Sl
benzanddea(1d8my, 8363 camdl), §xGivhzhber@otiiazNl-NylFN, ENENHtatrantdthyl

o SEk BB oS SERERE) 031 358 R o BRIy 21
pyridyl@ddiie e @D ha OSioy |m1ﬁ511g WekdlQirfeliQA DMIF (§nfi) ontaiiing and
~zinc dust (33 , .0.509 mmol) in 5 nL of
dllsonrmdﬁ:thlvﬂla@n%@rigﬁé) (Or0S BloRae? niwaeh) pURT forcih. pRpe solvent
vl SRR BRSSO AR, SR W oo
withosaturatsd aqubiong NEEAOs ablutionibeind and afied)o¢a adhydrdis WBO,.

M AT AT IS T Y T
A caal3te AburdidF coflceBBattd Hc 51_'1 gl\/fg% adddd) and4héD1EiBn WD
426 (s, 2H) . 4. 53 (m 2H, 6.95(d. J = 8. 79Hz, 2H),
stirr@d &B5(W; fai 3h. Thg eélvent dp coffcedtraied and the 18sid@Hssol vy, in
7 1 7.82 (d =,8. 40Hz, . 1H); .ESI,) .-
1047 TS Sy inate s Visted yTeafi?iBe pablog Nt thing agd

drietz gfeganﬁﬂ(:i’roﬁ%gg%s;@m%e %i%du& Ev;(/is n%lﬁieﬂeu, byfrePeksedisHaBSIHPEC

using 10(50%ECRBCN/H:Q grd @;1 Txephilized a%for{dzlrfgetbe HiHlg aerapaumdmy thm
corrggboUh G I Vil 87 me (3454 [HNMR (CD,0D) 142, 157,03
Hz, 8H), 1.51 (m, 5H), 2.14 (m, 1H), 3.25 (m, 1H), 3.90 (d, J = 10.94 Hz, 2H), 4.14
(q, T =7.03 Hz, 2H), 4.40 (m, 7H), 4.76 (m, 1H), 7.57 (m, 3H), 7.80 (s, 1H), 8.01 (d, J
= 8.59 Hz, 1H), 8.24 (s, 1H); MS (ESI) 559.48 (MH+); Anal. Calcd. for
CosHasN4OsFg + 1.6 TFA; C, 47.33; H, 4.03; N, 7.56. Found: C, 47.31; H, 4.08; N,
7.60.

Example 17
2-[(5-Ethoxy-2-pyridyl)methyl]-1-(3-methylbutyl)-NV,V-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide
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-55 WD 2004/ 035548 PCT/ SE2003/001604 OFN N FF I N N
F~F O O3

WO 2001085548 [ [ (t et r ahydr o- 2H pyr an-4-yl ) net hyl ] PCT/SE2003/001604

am no] -N, N-bis(2,2,2-trifluoroethyl)- benzam de
(150mg, 0.363 mmol),

O (7-azabenzotriazol -1yl )-N N, N , N -tetramet hyl
ur oni um hexaf | uor ophosphat e (HATU) (151 ng, 0.399
mmol ) and 5- et hb : Ncetlc acid (72 ny,

0.399 nmol ) vvergpstl red ) cont ai ni ng

di i sopropyl et hyl & e (DI PEA) . 9&Lm_ 0. 545 mol)
at RT for 3h. The "sbl vent concentrated and the
resi due di ssolved in EtOAc. | c phase was
washed w th saturated aqueous sol ution, brine

and dried over anhydrous Na2SO4. & sol vent was
concentrated and the product dissolved in

Foll&wﬁrgdh@ @Er&&ﬂ%&b@ﬂﬁreﬁﬁ ExamplelD6 ﬁsm@hﬁéryﬂeﬂrataﬁbuﬁﬂ nad, 0.469
concentrated HC was added and the sol ution was

mmgh); QT(@TQZ%{?IGHB@TI@Zéldryl [ Nhe defrarasthy\igeniEBhcent r at ed

s A T RN 4 i SR it

acidd®B e, 0\ 6 rambl) dvevelstitgiASOME Thenlp rcodiagtingvas pur| f i ed

cisqiamIFGEpRITY GOREADOes 1y POt FrEvIS T apbiiig vag PpRed

by r@@er%l%%@?@@@&m §@%tCH3ﬁI\§Hg(i)_|)aﬂ1§ ﬂldﬁgy&&ﬂﬁﬁed aﬂb‘rd‘iﬂi@Q
the {ifhy carfqund a8 Bhe enrrespinding, TOA galt. Y;eldmo&mgr@%z NM&4

bl &3 Tty 4t B TS 6 B 6

1H)84 Z%éia, eh)) HZIVSH() Eﬁtz (115@1)4347 t\ihl;*lH) ArpAl(d, JGaB 68l HZ bH),
NAO3F6 + 1. C, 47.

3; N, 7.56,
7,552 arlEhn 7.8, .07 SR(d. 76 5580z, T ADIGe 1H5: s

+ H,0; C, 51.24;
AR By
H, 4.69; & 89 NMFdazd | & -53-30aHb 463N 0890.56 WO 2004/ 035548
PCT/ SE2003/ 001604 O

Example 18
2-[(4-Ethoxyphenyl)methyl]-1-[[(2R)-1-methyl-2-pyrrolidinyljmethyl]-V,/V-
bis(2,2,2-trifluoroethyl)-1H-benzimidazole-5-carboxamide

2-[[[2-Amino-4-[[bis(2,2,2-trifluoroethyl)amino]carbonyl]phenyl jaminomethyl]-
(2R)-1-pyrrolidinecarboxylic acid-1,1-dimethylethyl ester (80 mg, 0.161 mmol), 4-
ethoxyphenylacetyl chloride (32 mg, 0.161 mmol) and zinc dust (11 mg, 0.161 mmol)
were stirred in 1,2-dichloroethane (3 mL) at RT for 30 min. A catalytic amount of

concentrated HCI (11.6 M) was added and the solution was stirred at 85 °C overnight.
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FN N FI/ NN FF CO Followng the general procedure
in Exanple 16 using internediate 21 (180 ng, 0.469

WORmIN35548 PCT/SE2003/001604

O (7-azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl
uroni um hexafl uorophosphate (HATU) (196 ng, 0.516

o AR P BT S L By,

brmg 'ahd5 QREPRE: ahivydrais NSO PhAYoldht 328 evdpordted. OEhde@lldile
he product was purified by reversed-phase HPLC}JSI ng
4

wain‘DSSSIGI% OREeNEHBombh gonttaing ey I@F‘PHSfo@C%fo asidiatk? 7% he

scigbid ORB R e RN TERTRES Bf?g?%%}%%m i

soluﬁbl)i Waﬂf sﬁh@ed zit R’ﬂ forJl'fl lee fs’Zlver&H)as eila}‘.i&at(emana Hie, re§1dﬁ’d)wésm
dlssQL’ff:d MtOAp 5"_51{edorggn1; pbasggvaﬂz;vasl%}}g w1th gvatg@ 8[5?303 %qvggus

solu'f‘% %Ege’anﬁ/gﬁ%i\ ég?r)&g%%roﬁsgﬁ% S@i TﬂAﬁr&m@%s p&rhﬁed t§/ 20

revéra A NIHPEG usiy B)-J0A CHg,GNlCHJ;Q Gzld thenﬁj[ol:xml;zed Hffoxﬂn@the
tltlejl\_ggm%ogr?d asFt leJ ggrres%ongmg %%A sHlt él@?(i?’ 21 Ihg ?ZOQ/O) IIJI%H\EIﬁanpl €

(cngob()‘} 3%;(29@@ b@'ﬂﬂ 3Bt (o, 31H] 1.8 Rm 12 AR DDA (s 2310Y BI18I(in,

I nyl

1H)b3§2 2m211’zl),t3ﬂ9fﬂnmdr}5efr ﬁQKq,J B8 Hzi 4 @.50Dat 6d EadtD,
«sHElb A g b 4 6335 e D T T i, 746

(d, PHBDIQ?H ]mt)eryds Imgmngmaiswm .50 @@H+); Anal. Calccll for
rrolidi necarbox I C acCl e
Coiahep bt b TSR e 5 By b BRI

e (32 nmy, 0.161 mml) and zinc dust (11 ng,
37%%%?%” were stirred in 1, 2-dichloroethane (3 nlL)

at RT for 30 mn. A catalytic amount of concentrated
(111 6 M was added and the solution was stirred at
Mverm ght. -57 WD 2004/ 035548 PCT/ SE2003/ 001604

2- [grﬁﬁﬂﬂghﬁla%ﬂ]iﬂl[[{@Rﬂ-l%éthymiﬁﬁé}ﬂh YI-NIV-

at ur at solution, brine and dried over
bis@s23+tiri fluer oty Bt - Hawlmdhwerﬁ-mbowmﬂsr ated. The

resi due
F
F?F/\N X
Fj) N
F H
et

2-[(4-Ethoxyphenyl)methyl]-1-[(2R)-2-piperidinylmethyl]-N, N-bis(2,2,2-
trifluoroethyl)-1 H-benzimidazole-5-carboxamide (TFA salt) (50 mg, 0.637 mmol)
was dissolved in SmL of THF containing a few drops of glacial acetic acid and an
excess of 37% HCHO/H,0 (1 mL). NaBH(OAc); (27 mg, 1.27 mmol) was added and
the solution was stirred at RT for 1h. The solvent was evaporated and the residue was
dissolved in EtOAc. The organic phase was washed with saturated NaHCO; aqueous
solution, brine and dried over anhydrous Na;SO,. The product was purified by
reversed-phase HPLC using 10-50% CH;CN/H,O and then lyophilized affording the
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was di ssolved in MeOH (3 nL) containing a few drops of

acetic acid and 37% HCHO H20 (1 nL, excess) foll owed
WhgooMagdNBH3 (12 ng, 0.193 mmol ). The 5 sol uti oPCTHEE2003/001604

stirred at RT for 1h. The sol vent was evaporated and

the residue was dissolved in EtOAc. The organi c phase

ttleyAmpAting F caeBOnitng TRD. AR Y RaS R G SN e

(CD%@D&EV?.@C{nbMH)rEY@(tSEé “T0BaEE, ﬁBmeﬂnng)I,Q ’BD(% 2H), 1 86
and then | hilized affor e
(0, Gl B3 dorDonaf o s BA S Foi-BF 6 T 1y

R 5,208 LR, ool . L 53570308 . -

8.4%14)59 H'f)} 358((6,1 J =4115“|)20H§; ]jrfg), (6 (HH); M433@ESC[)Z157 1J55=(MH&$;7ASY&1
Cal%ci_nl)fc’)rl%Hg,zygngs(jq 5 FEA g_o(ngpé;%,’zqq)gé; 317, fgg(, gl:,l 50\]5’2.__%0117{51 C,

J = 8.49 Hz, 1H), 7.76 2H); M5
49%&)%59] g‘o‘@(w) Anal . Cal cd. 1|‘_?)r C27F|(38]|\|40;|)F6 +

3.0 TFRA + 0.9 H20; C, 43.33; H 3.83; N, 6.12. Found:
_acgﬂgéiﬂss H 15 3.75; N, 6.20. Exanple 19
Ex Et hoxyphenyl )met hyl ]-1-[[ (2R) -1 -nmet hyl - 2- pi peri d

2- [% fzﬁylridylinﬂthyl] -1- [(2R)-2 I]_pl_yrrolldlnylmethyl] -N,N-bis(2,2,2-
i s( 2

trifluoroeth benzi i dazol e- 5- car boxani

trlthwroqmylb—lﬂ ~henzimiEazo) -pan‘boxe)m%o

2- [(4 Et hoxyphenyl ) met I@yl ]-1- [(2R) - 2- pi peri di nyl met hyl

]-N,N-bis(2,2,2- trifldoroethyl)-

1H benzi m dazol ﬁ/\ctﬂo 4 i\' TFA salt) (50 nm,

0.637 mml) wasFdi ssbl ved _in Bl \of K THE containing a

few drops of glacial aceticC acid J\'\an excess of 37%

HCHO H20O (1 nl). N&BH(OAC)S .27 mmol ) was

added and 25 the sol ution sistirred at RT for I|h.

The sol vent was evapor at ed Y-the rg3i due was

di ssolved in Et OAc. The organi c phase was washed w th

saturated NaHCO3 aqueous solution, brine and dried
Followghg the yakralgodNainGOh. Exkineplp 6 dsigp inesngakiate 26 €4 Somg, 0.291

oo i 2B aRREr L 1 VARG e s
bexaRloroRBRO AR (134 ﬂng,m% O A fi-%%%%arp?ﬁagna&tﬁg
acid {40, mg,. (BR0(1nmol) werg sidedn, DMIH)(5 mLMeDn(ammng 1.72 (m
diis%'ﬁ?obyl%thsy?amine (DIPEA) (0.085 mL, 0.495 mmol). The product was purified
by reversed-phase HPLC using 10-50% CH3;CN/H,O and then lyophilized affording
the title compound as the corresponding TFA salt. Yield: 96 mg (43%). "HNMR
(CD;0D) 1.40 (t, ] =7.03 Hz, 3H), 1.99 (m, 1H), 2.12 (m, 1H), 2.23 (m, 1H), 2.38
(m, 1H), 3.39 (m, 1H), 3.52 (m, 1H), 4.12 (q, J = 7.03Hz, 2H), 4.36 (m, 6H), 4.82 (m,
1H), 4.92 (m, 1H), 7.48 (d, J = 8.59 Hz, 1H), 7.58 (m, 2H), 7.71 (s, 1H), 7.88 (d, J =
8.40 Hz, 1H), 8.17 (s, 1H); MS (ESI) 544.45 (MH+); Anal. Calcd. for C35H37N50,F¢
+2.2 TFA + 0.2 H,0; C, 44.25; H, 3.74; N, 8.78. Found: C, 44.22; H, 3.77; N, 8.78.

Example 21
2-[1-(4-Ethoxyphenyl)ethyl]-1-[(2R)-2-pyrrolidinylmethyl]-NV,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide
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2H), 7.44 (d, Hz, 1H), 7.68 (d, J = 8.20Hz,

S
+

(m 1H), 2.95 (m 1H), 3.03 (s, 3H), 3.24 (m 1H),
3.57 (m 1H), 4.01 (g, J = 7.03 Hz, 2H), 4.39 (m
WO R)o4/083592 (d, J = 9 Hz, 2H), 7.21 (d, J = BCBSEa3/001604
J =
1

8.5

5 8.
1H), 7.76 (s, 1H:; M
Cal cd. for C28H32N40O2E
H 4.59; N, 7.52. Fou

) 571.55 (M) Anal .

1.5 TFA + 0.2 H2O, C, 49.96;

C, 49.97; H 4.55; N, 7.59.
N

40
(E
6

Exanple 20 10 F

. N
2-[ (5- Et hoxy- 2-FgYyri
et hyl 1-N, N-bi s(2 a/fv
trifluoroethyl)- T benzi m d arboxamde O N N
~1 NN FH FF NH O Fol ng 8 general procedure
in IExan'pl e 16 using inter Nape 26 9145 ny, 0.291
ol ),

O (7-azabenzotriazol-1-yl)-N,N,N , N -tetranet hyl
Fou&wlﬁg 'tﬁé% éérabﬁﬁﬁéduk@ﬁaoﬁbﬁﬁpﬂa%tﬁlr{gﬂﬁ%%e&&% @6@9% ﬁ}g3@ Qoo

oxy-2-pyridylacetic acid (60
mmai);éke}howrmmﬂmyt—ph@yﬂace@ﬂ/ﬁhl@ﬁdq{_ 46 1ng,rﬁ 2 Cinpgl) and zmc dust

(15 e RPGRRED BB 7ot tend PR Bnea b B BB

revers8d- ?Qc%e CHE CNIRO @509 GHSCNDoNdditaadyapiitivel affordingehe

title corrpound as the correspondi ng TFA salt. Yield:

title e@npeynd 48 dae. comeppording Yizbsdh) Y YVieldyds rag (19%). 7HPME, |

(CD%S%) 5%3 %9§!= g‘é)s*%ﬁ') 31}%)1 (ng]zl}{‘)Hi 77&3 33 1’! ?’BZH%F%H}% S,
2H), 2. 9130111 1E9HD. 310 @n 3ATY, 61246H),, 1Hzl}, BZ7 (m 1H)1 31573 (th, 9P (398 (g, J
- 7.0, 2. dp . 104 S Cnorily, 4D, T30S ik s it 42

4 $(f2 A1 (a3 4088, a5, 1.7 (AC2SHRANDAIED, 7.81
8 Oggsi%iZi ( 21(1}15# (SAF‘ 2@ H, )37‘ 74( N, 8.78. Egund
(s, 18); M3 .(BSY) 55|748(MH+)N 8.78. 25 Exanpl e 21
2-[1- (4- Et hoxyphenyl )ethyl]-1-[(2R)-2-pyrrolidinyl nmeth
yl1-N, N-bis(2,2,2-

Exa%hgiyor oet hyl ) - 1H benzi nm dazol e- 5- car boxar ni de -59 WO
35548 PCT/ SE2003/ 001604 O F / NN
2-[(5-Ethoxy-2-pyridyl)methyl]-1-[[(2R)-1-methyl-2-piperidinyljmethyl]-/V,/V-

bis(2,2,2-trifluoroethyl)-1 H-benzimidazole-5-carboxamide

N
N
H
N—
Intermediate 33 (135 mg, 0.263 mmol), HATU (120 mg, 0.315 mmol) and 5-ethoxy-
2-pyridylacetic acid hydrochloride (70 mg, 0.315 mmol) were stirred in 5 mL of DMF

containing DIPEA (0.095 mL, 0.526 mmol) at RT for 3h. The solution was diluted
with EtOAc and washed with saturated NaHCO; solution, brine and dried over

1)

F> N
i

anhydrous Na,SO,. The solvent was evaporated. The residue was dissolved in 3 mL
of 1,2-dichloroethane containing a catalytic amount of concentrated HCI (11.6 M) and

the solution was stirred at 80 °C for 5h. The solution was cooled to RT and then
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FF/F ~-N F~H F NH Followng the general procedure
in Exanple 3 using internediate 26 (100 ny, 0.200

wWOonmip35548 et hoxy- a- met hyl - phenyl acetyl chl ori deCT/g82003001604

0.230 mml) and zinc dust (15 ng, 0.231 mml) in 3 nL
of 1, 2- dichloroethane The product was purified by 5

h 10- 50%
diluteg S s OB ol LT Vs PO R g e faiees
soluﬁ@r[ e Qﬁ‘&j&ﬂi‘& &Feﬁaﬂ@dEous\N@BdM The Efﬂve{nl% evaﬁdriﬂm‘R The

) 13 J 03Hz, 3H), 1.60 (m 1H)
resu(u@ wap s@lvgd; m—& mI.gHT)THli cg@alpmg a gaqq)lynczar&qun(c et glfp})al acet1c

acids Iq)n x%r%é)%?%% HofOR ¢ 5 ?%) %ﬁﬁ&gﬁgug&%d R?_&ﬂaﬁﬁ(g‘é&c

(68 ﬂ1§|) (D 3ﬂ6 ﬂ@no(l)’ﬂ Thkhblutibn W2as(stitred k) RTGoBlh. (The sdlutiofGvas then

J = 8.,40Hz |_2
dllutpdgv,lt}(@tOAp andgva@bq:qiwnh }sgtu:rapedgljaH{:‘Qg sqlpslon bgn% god gin d over
anh)gléflzsé[% %?pt o %Eg)yr : aﬁs Ibf] reveﬁezl é)hfselﬂprrlé? u;m_g 10-50%

Pl
CH:ON/HLO¥hd hlmhﬁlyéd a:ﬂﬂprltihng]lh'e tltle compound as the corresponding TFK

DGR e SRRt PO Srpehe Byt

1. 560(11?%1)”1“?9%  HBTY 90 ﬁpmg 3.0t @ 41H;03 50 (afﬁ,du—:'i) eta‘mqny-m)

2-gyrrdylacetic aci dfochl orid

4120y =190z @H)m.86 (hld HDHP7 (genth 4(1631@n,[3|}ﬁEA8(5(§m@@)§)

s 0274 8 i I Bl S

Hz, Slﬂ})tgz;v(z;5 18y;iv8 E8ncs7drise@@ver  anhydrous Na2SO4. The
solvent was evaporated. The residue was dissolved in 3
of 1, 2-dichl oroethane containing a catal ytic

EX?%W%Q%_ of concentrated HCl (11.6 M and the solution

irred at 80 C for 5h. The solution was cooled to

2- [(R-’Ethﬁibr-zhﬁmdybﬁlewl}%ﬂ)(ﬂmﬂ;maﬂethlyﬁl#}@mnﬁnylmml]-N,N-

d wth |chI or gne é The sol, t| on was washed
bls(&nzt%tréﬂ'l“tﬁ"ﬁtthéf mhepgm P{IJF‘? gﬁarﬁ? ﬁnd dried over
anhydrous Na2SO4. The gol vent was evaporated. The
[ f THE contai ning a

resi due was di ssolv
catal ytic amunE@am ic acid. An excess of
U2

37% HCHO H20 (1 ol | d by NaBH(OAc) 3
H 7\
F —
N <3
Intermediate 26 (101 mg, 0.245 mmol), HATU (112 mg, 0.294 mmol) and 5-ethoxy-
2-pyridylacetic acid hydrochloride (65 mg, 0.294 mmol) were stirred in DMF (5 mL)

containing DIPEA (0.090 mL, 0.490 mmol) at RT for 3h. The solvent was
evaporated. The residue was dissolved in EtOAc and washed with saturated NaHCO3

solution, brine and dried over anhydrous Na,SO4. The solvent was evaporated and
the residue was dissolve in 1,2-dichloroethane (3 mL). A catalytic amount of
concentrated HCI (11.6 M) was added and the solution was then stirred at 80 °C for
5h. The solution was cooled to RT and diluted with dichloromethane. The organic
phase was washed with saturated NaHCOs3, brine and dried over anhydrous Na;SOs.
The product was purified by reversed-phase HPLC using 10-50% CH;CN/H,O and
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5 (68 ng, 0.316 nmmol). The solution was stirred at RT
for 1h. The solution was then diluted wth Et OAc and

woamhestsyd t h sat urat ed NaHCO3 sol uti on, bri ne pemSERIDFE1604

over anhydrous Na2SO4. The product was purified by
rever sed- phase HPLC using 10-50% CH3CN H20 and

then 1&0@{61%@?‘%9@8? b Al bRuhlbs ﬁleggﬂgng}&?%%%ﬁﬁﬁk Yield:

86 Ifigag@gz H. %\H\%R((th;%Dj 1739)(2:1 13- 61%&!}2,, 3H),429% (o, 11?H; 1508,
)35 (o, B, Ohds GiAED. S8 6me M), 45 (. 1 38 - oo,
4, 15%% é%{ﬂ)mat 3%?1@ s(ﬂg)f % g1 ?I'ﬂ) 'IHZ‘)SB(Y 76@41}%)% 474, Q& é m)H% Hm),

7. 601411),,2H), $30¢s, 1EH)7.86/(59 <(S59HH) 1 H)78.23 (4, dIH),JMS (ESMSSHﬁ
%}—2 .22 (s, 1H); Ms ESI: 572.25 (MH). 15 Exanple 23
( (5- Et t hoxy-2-pyridyl)methyl]-21-[[(2R)-1-net hyl - 2- pyr
rolidinyl]methyl] N, 1V
bis(2,2,2-trifluoroethyl)-1H benzi m dazol e-5-car boxam
Exagaple Q4F N N FFF~ | N N FF HN Internediate 26 (101

1- (‘&%?WZ&??“E@?% Cﬂ)ﬁt E’: gg AR l%&%Az H@@'L(?ror | le)'](%'s

benﬂﬁmd@z@@%—é&fﬁb&arﬁﬁée stl rred in DMF (5 nlL) containing
DI PEA (0.090 mL, 0.490 mmol) at RT for 3h. The sol vent

was evaporated. The residue was di ssolved in Et QAc and
washed with saturated NaHCO3 sol ution, brine and
dried over anhydrous Na : e sol vent was

evapor ated and FDy@\rNa& ! 8 _di ssolve in

1, 2-di chl or oet hnge tic anpunt of 25
concentrated HC . 6 I\/p was and the sol ution
was then stirred atF80 C fo g sol ution was
cooled to RT and diluted w di chI 0 (?mst hane. The
organi ¢ phase was washed with saturg ed NaHCQO3, brine
and dried over anhydrous Na2SO4 product was
purified by reversed-phase HPLC using 10-50% CH3CN H20
and -61 WD 2004/ 035548 PCT/ SE2003/ 001604 then

Follolitha b skaraprrATn omde 46 B medee 40 figme

0. 2&%@ 4Jetﬁb9(zgﬁeny1]acet1@a§§t% %H) 3251m9§> 3)( BﬂAm“ll1232mg50 325
mm@l)%d(D]iREAqu)mS 4111;,2) 443, mmob) ig 5991,@ Th u1a; d@hydrated
prO%\gt,Dt ’les pugﬁécg'ﬁ&tevi{%d—pg s%%—%l‘df@i ugiiﬁ% '26)-%0%)29%'}3&N/]ﬁ}|9_3nd idn
lyophiffed dfording ti th@Hompblhd a8the Totrdspohling VA {aliSIYield: 118
mg (652%),9H NMR (400 MHz, CDs;OD) & 1.35 (t, J = 6.84 Hz, 3H), 1.86 (m, 4H),
1.97 (m, 2H), 2.77 (m, 1H), 4.01 (g, J = 7.03 Hz, 2H), 4.35 (m, 4H), 4.47 (d, J = 7.03
Hz, 2H), 4.52 (s, 2H), 6.93 (d, J = 8.59 Hz, 2H), 7.25 (d, = 8.59 Hz, 2H), 7.56 (d,J =
8.59 Hz, 1H), 7.75 (s, 1H), 7.96 (d, I = 8.40 Hz, 1H); MS (ESI) 528.1 (MH+); Anal.
Calcd for Cp6Hp7N30,Fs + 0.6TFA + 0.4H,0: C, 54.17; H, 4.75; N, 6.97. Found: C,
54.08; H, 4.69; N, 6.96.

Example 25
1-(Cyclobutylmethyl)-2-[(5-ethoxypyridin-2-yDmethyl]-V,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide
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(M#+). Exanple 24
1- (Cycl obutyl net hyl ) - 2- (4- et hoxybenzyl)

WORMN40835¢R, 2, 2-tri fl uoroethyl )-1H 10 PCT/SE2003/001604

benzi m dazol e-5-carboxamde O F-N N FF 1 N FF F O
C Followi ng the general procedure in Exanple 16 using
internmediate 36 (113 ng, 15 0.295 mmol),

4- et hoxyphenyl acetic acid (58 ng, 0.325 mol), HATU
(123 ng, 0.325 nmol) d DI PEA (0.075 ni, 0.443 mol)
in 5 nm of DWVF. flh :
purified by reverged- i ng 20-80% CH3CN H20

and then | yophi Iﬁ_— ; he—ni tl e conpound as
t he correspondi ng A salt. ng (62%; 1H

NVR (400 MHz, CD30D) S 1.35 .84 Hz, 3H), 1.86
(m 4H), 20 1.97 (m 2H), 2. bl), 401(q J =
7.03 Hz, 2H), 4.35 (m 4H), <HZ:703 Hz,

2H), 4.52 (s, 2H), 6.93 (d, 7.25 (d,

8
J =8.59 Hz, 2H), 7.56 (d, J 8.59 Hz, 7.75 (s,
1H), 7.96 (d, J = 8.40 Hz, 1H): MS (ESI) 5281(M—|+);

Folﬁfb@ih% th n@ﬁl g&ﬁeﬁ@ﬁpﬁif\ﬁggﬁzﬁl ﬂs%gﬁﬁgeﬁmgg&tﬂ k@ gl 169&11&'\"
0.380 g5n012§ gk@rypil—eylz@ylaceuc acid hydrochloride (75 mg, 0. 341 mmol),

HAﬁLﬁ@éﬁb' rﬁgbtz?)ég”n‘?}n%'a}ld %J:EER BUAPPY &Y iy 5 TRE ¥ bhr,
Thé fihdll dehydretet produdiirenei %g&@b@s& ﬁﬂﬁé@mﬁm lﬂﬁl'gg(gg()‘%é\o
CH?(%)IC\)I%IZIZOC;3 gr?d4 t%erllz> %fl-)é)}%%%gg Sf/fc?rcc)l}n% the title com}l)\lound as the corresponding
TFA salt. Yield: 135 mg (68%); "H NMR (400 MHz, CDs0D) 6 1.40 (t, J =7.03Hz,
3H), 1.87 (m, 4H), 2.00 (m, 2H), 2.83 (m, 1H), 4.11 (q, J = 6.96 Hz, 2H), 4.37 (brs,
4H), 4.51 (d, J = 7.23 Hz, 2H), 4.72 (d, ] = 7.23 Hz, 2H), 7.50 (m, 2H), 7.57 (d, ] =
8.59 Hz, 1H), 7.78 (s, J = 1H), 7.96 (d, J = 8.40 Hz, 1H), 8.21 (d, J = 2.54 Hz, 1H);
MS (ESI) 529.1 (MH+); Anal. Caled for CpsHpgN4O5Fs + 1.5TFA + 0.2H,0: C,
47.83; H, 4.00; N, 7.97. Found: C, 47.80; H, 4.05; N, 7.93.

Example 26
1-(Cyclopentylmethyl)-2-[(5-ethoxypyridin-2-yl)methyl]-N,N-bis(2,2,2-

trifluoroethyl)-1 H-benzimidazole-5-carboxamide

Following the general procedure in Example 16 using intermediate 37 (129 mg,
0.324 mmol), 5-ethoxy-2-pyridylacetic acid hydrochloride (78 mg, 0.356 mmol),
HATU (135 mg, 0.356 mmol) and DIPEA (0.115 mL, 0.648 mmol) in 5 mL of DMF.
The final dehydrated product was purified by reversed-phase HPLC using 20-80%
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Fol | owi ng the general procedure in Exanple 16 using
internmediate 36 (119 ng, 5 0.3 10 mmol),

wh2@hsssys 2- pyri dyl acetic acid hydrochl ori de (HGI/8ER003/001604
0.341 I nnol), HATU (130 ng, 0.341 mmol) and DI PEA
(0.110 nL, 0.620 mnol) in 5 nL of DMW. The final

crfi S 37 B BB o PbSHR Adhe BRsbolfnt
TF&Ysliag Y1&1§1§1553531K§W)@ éﬁ NMR @00 MBIEIz),C(E]ZijOig) § TBA(malH), 1.40
(&7 L6 801 SD0aRe [maskiiy T3 (gD AL WPy LHh 400 Qi b TRy

2H) 426_5830% "} E')és @ 7769 ﬁléﬂ) %fﬁ(s%%%@g (s 7658, 1 =

5.79218, 117, 597 THLERH05 (0 57 SL48 113, 1), 82555 AED; W19 (RSP 6
(MEBS bAnsk, Calgiifor Cabot ey 5 gTﬁ‘X (9.7 e 435 & hp. Jeginet

6 15TFA+02H20C 47.83; H, 4.00; N,
C’S%gi‘;.ﬁ’%lg 1368%6 47.80; H, 4.05; N, 7.93. 15 Exanple 26
1- (Cycl opentyl met hyl ) - 2-[ (5-et hoxypyri di n-2-yl) et hyl ]
-N, 1Y _bis(2,2,2-
Exapmle 27,61 oet hyl ) - 1H benzi mi dazol e- 5- car boxanide O FN N
2- (4%1)11oky1'>\!>ﬂ¥y1)ﬁ Ez@-plfa@rlﬁﬁi-izgﬂmeﬂxyl]hzvmafsez,a,n-tpimmewhﬁ)-
6 using intermediate 37 (129 ngy, 0.324
bﬁ!ﬂtll)udm&t-ﬁ@%lsbozawﬂﬁ dyl acetic acid hydrochl oride (78
my, 0.356 nmmol), HATUy(135 ng, 0.356 nmol) and DI PEA
(0.115 n, 0.648 mol ) Jlin 5 n_ of DVMF. The fi nal
dehydr at ed pr odfe : g by reversed-phase HPLC
usi ng 20- 80% - 63 5548 PCT/ SE2003/ 001604
CH3CN H20 and t heg=T yophi I ' ing the title
conpound as the corfrespondi alt. Yield: 155 ny
(73%; 1H NWR (400 MHz, oD 813 L (m 2H), 1.40
(t, J =6.83 Hz, 3H), 1.56 “HH) | 72(m 4H), 2.41
(m 1H), 4.11 (g, J = 7.03 Hz, 2H), 438(m 4H) ,
4.43 (d, J = 7.81 Hz, 2H), 471(3 2H), 7.50 (s, 2H),
Folle@Yg ﬁhg geﬂerﬂ pr&eﬂur_égn Exandp® 16 dsing itermddipte 35 @38 gz, J

0 2GimminoDchicthsny BheneriscaibBags. C2qormro0e AT Y. 0206
mm@?%%d IﬂP]E% @950 504 rmoBUn §8aL bF DM 1Thd\ind d8Rydrated
product was purified by reversed-phase HPLC using 10-50% CH;CN/H0 and then
lyophilized affording the title compound as the corresponding TFA salt. Yield: 117
mg (65%); 'H NMR (400 MHz, CDsOD) & 1.36 (t, J = 6.83 Hz, 3H), 1.44 (m, 1H),
1.57 (m, 1H), 1.70 (m, 1H), 1.86 (m, 3H), 2.79 (m, 1H), 3.37 (m, 2H), 4.01 (¢, T =
7.03 Hz, 2H), 4.39 (m, 4H), 4.44 (s, 2H), 4.53 (m, 2H), 6.92 (d, J = 8.79 Hz, 2H), 7.22
(d, J=8.79 Hz, 2H), 7.51 (d, J = 8.29 Hz, 1H), 7.76 (s, 1H), 7.80 (d, J = 8.40 Hz, 1H);
MS (ESI) 557.1 (MHH).

Example 28
2-[(5-Ethoxypyridin-2-yl)methyl]-1-(3-furylmethyl)-NV,N-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide
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10 2-(4-Ethoxybenzyl)-1-[(2S)-pi peridin-2-yl nethyl]
N, N-bis(2,2,2-trifluoroethyl)-

wd kbobesssisi dazol e-5-carboxamide O ~N N F F NeCH$E2083/001604

N-H Follow ng the general procedure in Exanple 16
using internediate 35 (138 ng, 0.269 nmol),
4- et hoxyphenyl acetic agid (53 ng, 0.296 nmol ), HATU
(112 nmg, 0.296 15 mml and DI PEA (0.050 ni, 0.404
mol) in 5 nm of R dehydrated product
was purified by r ?sed sing 10-50%
CH3CN H20 and the | yophi ing the title
compound as the c r Fespondi Yi eI d: 117 ny
(65%; 1H NWR (400 Mz, : 6. 83 Hz,
3H), 1.44 (m 1H), 1.57 (molH), L@(m 1H), 1.86
(m 3H), 2.79 (m 1H), 3.37 (m 2H), 01 (g, J =20
7.03 Hz, 2H), 4.39 (m 4H), 4.44 (s, 2H), 4.53 (m
Fol%%ng ﬁle%%nélgl prdce?luiéb iggiﬁnplagusﬁgzéammd 4-[3= 8. gg Hz,
7.51 J .= 8.29 , 1 7.76 7.
mryjmefhgnammcé-Nms,a,zpastr«fé%metw.eazwéi Attty
-i i n- . N
eth%y[% gygaggt i 133}?%’{%{%%@%4%%] 0324 Rmhdty, AR g3 W,

0.22Hnbedyand IEREA @-%Makbb&@&ﬂndeﬂ) B4 MD of| @MFO 366 figal

eGSR R Beas ey Dot PP iy 25 18 G0

and&h@ﬂyﬁﬁhlﬁzéc( ﬁfor&'ngl'ﬂlemﬁléwrﬂ@%ﬂ @} the correspondmg TFA salt.
-N, N-bi s(2 trlfluoroetg%% ) benzam de

Yicktoyme 627 }H)W&(WW DS Sohaicey s Dt BHadh 11
4 2 2
(@ b g 5% A dug) W (419, 306 @ Apte 2o W0k, 7ML
1H);i ehwc(s ampma Qﬂhu@lt{) WelES (SUITEDY, 17680 (dy] = E\5orise d Hhmee (s HPHE
MS (ESI) 5421 1 (MH+), Anal CH%Cd for CysHaN4O3F + 1.2TFA + 0.1 H,O: C,
48.46; H, 3.47; N, 8.25. Found: C, 48.50; H, 3.44; N, 8.27.

Example 29
2-[(5-Ethoxypyridin-2-yl)methyl]-1-(3-thienylmethyl)-/V,N-bis(2,2,2-

trifluoroethyl)-lH—benzimidazole-S-carboxamide
F
FF?”N
F
’ Ff
Following the general procedure in Example 16 using 3-amino-4-[(3-
thienylmethyl)amino]-N,N-bis(2,2,2-trifluoroethyl)benzamide (125 mg, 0.303 mmol),
5-ethoxy-2-pyridylacetic acid hydrochloride (73 mg, 0.333 mmol), HATU (127 mg,
0.333 mmol) and DIPEA (0.105 mL, 0.606 mmol) in 5 mL of DMF. The final

dehydrated product was purified by reversed-phase HPLC using 20-80% CH3;CN/H,0O
and then lyophilized affording the title compound as the corresponding TFA salt.
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and then lyophilized affording the title conpound as
the corresponding TFA salt. Yield: 55 ng (42%; 1H

WONMR4(0338s MHz, CD30D) S 1.40 (t, J = 7.03 Hz, BEY/SEW0X001604

(q, J = 7.03 Hz, 2H), 4.36 (m 4H), 4.88 (s, 2H), 5.56
(s, 2H), 6.25 (s, 1H), 7.44 (s, 10 1H), 7.47 (s, 2H),

Yiehg;' 1%% 17%1&67%43; 1H%§((&@9 W@P@%ﬁ” &ngfg'@%ﬁf

@, JQﬁg?glmounzg (o aﬁiﬁ 90 B; éHt'%Qas & 2H)4% 845$d H 4?68‘ﬁz

'8.50; "H, rg
1H), 17514 (s, 1H), 7.38 (m, 3H),745 (d, T= 859Hz 1H) 773 d,J= 840 Z, lH)

777859 51508 AR MY @85 0B Lk Cadd s B IR RSk

0.7 TFA MOJSJH?@ t:rthQ 14k i Berz INTiRURRZ G oRnd: € 210huBs A1y B S, NOB 65N
FF d\" d31°0 Fol | owi ng thé general

procedure in Exanpl e 16 using 3-am no-4-[(3-

t hi enyl met hyl )ami no] - N, N-bi s(2,2,2-trifluoroethyl)benz
——@R\i—a@(lﬁ ng, 0.303 nmol), 20
1- (C‘gcl%hb;@ymrei’lqﬂ)ﬁm[(b‘éthﬁfjpy@ncﬁﬁﬂdylbmdﬂqqhﬂvw-bﬁQ,z 23

H) HATU 0.333 nmmol ) and DI PEA

triflperoethy i/ @%mdmﬁ-)s Gabexaidst DVE. The final
dehydr at ed product wasppurified by reversed-phase HPLC
usi ng 20-80% CI—BCI\V H20 and tpen | yophi l'i zed af f ordi ng
the title conp spondi ng TFA salt. -65

VO 2004/ 035548 2oo 504 \Yiel d: 137 ng (67%;
1HNI\/R(4OOI\/HZ oD) 871.38 (t/ N= 7.03 Hz, 3H),
4.07 (q, J—703I—E 2H) , A H, 4.90 (s, 2H),
5.65 (s, 2H), 6.86 (d, J O1H), 7.14 (s,
1H), 7.38 (m 3H), 7.45 ( = 8. 59 1H), 7.73 (d,

J =8.40 Hz, 1H), 7.77 (s 1H), 8.1 (s, 1H); M
(ESI) 557.0 (MH+); Anal. Calcd for C25H22N402SF6 + 5
Foll«ﬁ)wﬁg'fﬁd\gelne@alﬁ»rd@dhre @ E49mpB: 16+H;side indermpedige 24 (1 Houngd:

5 l

027q gy SRS AR e R & me 07 MR 1 n
HATOY Pi $g; @297 mmol) and DIPEA (0.120 mL, 0.675 mmol) in 5 mL of DMF.

trifluoroethyl)-1H benzi m dazol e- 5-'car boxani de OFENN
The fingl-dghydragedyproduct was purified by reversed-phase HPLC using 20-80%
CH3CN/H,0 and then lyophilized affording the title compound as the corresponding
TFA salt. Yield: 109 mg (60%); "H NMR (400 MHz, CD;0D) § 1.12 (m, 5H), 1.38
(t, T = 6.93 Hz, 3H), 1.59 (m, 2H), 1.60 (m, 1H), 1.68 (m, 2H), 1.78 (m, 1H), 4.10 (q,
J=6.90 Hz, 2H), 4.28 (d, ] = 7.62 Hz, 2H), 4.36 (m, 4H), 4.70 (d, J = 7.23 Hz, 1H),
4.88 (m, 1H), 7.50 (m, 2H), 7.55 (dd, J=1.37, 8.59 Hz, 1H), 7.77 (s, 1H), 7.93 (d, ] =
8.59 Hz, 1H), 8.20 (d, J = 2.73 Hz, 1H); MS (ESI) 556.7 (MH+); Anal. Calcd for
Co7H30N1OFs + 2.1TFA + 0.1 H,O: C, 46.97; H, 4.08; N, 7.02. Found: C, 46.95; H,

4.12; N, 7.07.

Example 31
1-(Cyclohexylmethyl)-2-[(5-isopropoxypyridin-2-yl)methyl]-V,N-bis(2,2,2-

trifluoroethyl)-1 H-benzimidazole-5-carboxamide
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O 10 Followi ng the general procedure in Exanple 16
using internediate 24 (111 ng, 0.270 mol),

wh2@ihsssys 2- pyri dyl acetic acid hydrochl ori de (BGI/8ER003/001604

0.297 mml ), HATU (113 ng, 0.297 mmol) and DI PEA
(0.220 nL, 0.675 mmol) in 5 nL of DVF. The final
dehydrated product wasgpurified by reversed-phase HPLC
usi ng 20-80% 15 CH3CN K20 and then |yophilized
affording the tif e NPy t he corresponding TFA
salt. Yield: 10 600 H, KIVR Z}\PO MHz, CD30D) 8
1.12 (m 5H), 13 J =6.93 » \3H) , 159(m
2H), 1.60 (m 1H), f68(m (m 1H), 4.10
(g, J =6.90 Hz, 2H), 4.2 : O62 Hz, 2H), 4.36
(m 4H), 4.70(d, J =7.23 7 1H) 4.88 (m 1H),
7.50 (m 2H), 7.55 (dd, J =1.37, 8.5% Hz, 1H), 7.77
(s, 1H), 7.93 (d, J = 20 8.59 Hz, 1H), 8.20 (d, J =
FOH%?%%E Nfg%éé%], prb%dilﬁﬁh)Eﬁgﬁ)la 16 Msihgciintélémkgadiaféa’léb((ﬂg g[g,

+ 1TFA +  C.46.97. H 4 N,
0.34p ool-dsfprorexyZspwniylagetic qc};% gydrﬂchk?n . 2]5@ I(flp’a}Oemg,l
0.37%:_ 0<,)I’ %’[}'([}J/ 145 rﬁ%/l(s 374 r[u(mol)l aélgéjrlglgéx Opl]f'illréIr nl- 02_ gn%orlr)em 5
mL pf DM NThe §i62, thjZdrated product was purified by reversed-phase HPLC

v S N S B 5 B R s 10
corfEsgfond i@ TINGAE VRed: 3emes @lsopr @M%@Oﬂ\@@ﬁ@@g@@@ 1.10

usi ng internedi ate 24 (140

(m, AiHi),sbyB b dx6.95 Plgr 61y |laic7e(m, glg-ﬁgl 62 ﬁvd}l&ﬁﬂ)@r{m gH), 1.74 (m,

naZhySES g TR T 8 0

1.37, isnedl Helahy)ir a8 &) 1910184 (d, Weess. pRElizf IIé)j 8ty (s, 1H); MS (ES)

B TN N i i S
0 Yiel d: 80 359 ; 1H NVR
N, 80% F%E?? @c%%o%)%sjsgé%gé(fn 6H) i3 (30 (/ad J = 6.05
Hz 6H), 1.57 (in, 2H), 1.62 (in, 1H, 1.70 (m 2H),

1.74 (m 1H), 4.23 (d, J = 7.62 Hz, 2H), 436(m
M@le—ﬁmm 2H), 7.44 (s, 2H), 7.50 (dd, J =

] 59

2- (411«:%%& ﬂ@lﬂ"i’-{?ﬂﬂﬂkﬁhﬂm&@sﬂo‘}m 33-;73) Iﬁ];l Nms)tz 3 A2r81al

triflooreethyBrl HIEDenE midiarp ~earcbmmder 0.2 2O C, 54.58;
H 5.18;
0

Following the general procedure in Example 22 using intermediate 34 (135 mg,
0.262 mmol), 4-ethoxyphenylacetic acid (57 mg, 0.314 mmol), HATU (120 mg, 0.314
mmol) and DIPEA (0.091 mL, 0.524 mmol) in 5 mL of DMF. ‘The reductive
amination step was performed using NaBH(OAc); (111 mg, 0.525 mmol) in 5 mL of
THF. The final product was purified by reversed-phase HPLC using 10-50%
CH;3CN/H,0 and then lyophilized affording the title compound as the corresponding
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N, 8.72. Found: C, 54.55; H, 5.18; N, 8.67. Exanple 32
15

WQ2(40Es5xybenzyl ) - 1- [ (4- met hyl nor phol i n- 3- yl peresiRph3/e01604

N, N- bi s(2, 2, 2-
trifluoroethyl)-1H benzi m dazol e-5-carboxam de O N

F - 1K &\ r I i t 1€
e e o G5 LR e @
3H)03.882s, 38D) 3.20 met R Syh(en vHAEe 1 (Al 48 qniys 703314 2H),

nmol HATU (120 , 0.31 ). .an I .0
433188 05340 Ui, 4 12 medi e T TR EGED, (00 (& T80
i ' st far S AQIE+; Ny,
B R R0 Y L S A !
Calglor {0, 4o NyOsFevel.8 #HApRad 2 HRLE. UZiM G . 20-Basyl: C, 47.22; H,
: H20 and then |yophilized affording the title
4.0 dtihnd as the correspondi ng -67 WO 2004/ 035548
PCT/ SE2003/ 001604 TFA salt. Yield: 103 ng (57%; 1H
NVR (400 MHz, CD30D) 5 1.34 (t, J = 7.03 Hz, 3H),
38s, 3.20 (m 1H), 3.54 (m 4H), 3.91 (m

Ex 3H), (
4. 00. {.q, = 7 , .
(G matipvridiz-Pmedigi-[Em@imathadinc Bpgiipients |
bis (@2, 2-Friffudroéthyiti 1 Hdnzinfidd2o1é-8rcadboxdmidle Hz, 1H), 7.75
(m 2H); M5 (ESI) 573.2 (M#); Anal. 5 Calcd for
C27H30N403F6 + 1.8 TFA: C, 47.25; H, 4.12; N, 7.20.
Found: C, 47.22; H 40; N, 7.44. Exanple 33
2-[ (5- Et hoxypyri di n-2- t h)f\l ]1-1-[(4- et hyl nor pholin
-3-yl)nmethyl] N, 1 N

bis(2,2,2-trif|uolFo7%t)n
de O F~N N FF~ |EF ]

Following the general procedure in Example 22 using intermediate 34 (135 mg,
0.262 mmol), 5-ethoxy-2-pyridylacetic acid hydrochloride (68 mg, 0.314 mmol),
HATU (120 mg, 0.314 mmol) and DIPEA (0.091 mL, 0.524 mmol) in 5 mL of DMF.
The reductive amination step was performed by using NaBH(OAc); (111 mg, 0.525
mmol) in 5 mL of THF. The final product was purified by reversed-phase HPLC
using 10-50% CH3CN/H,O and then lyophilized affording the title compound as the
corresponding TFA salt. Yield: 46 mg (26%); "H NMR (400 MHz, CD;0D) & 1.38 (t,
J =7.03 Hz, 3H), 3.17 (s, 3H), 3.33 (m, 1H), 3.67 (m, 2H), 3.74 (m, 1H), 3.98 (m,
4H), 4.10 (q, J = 7.03 Hz, 2H), 4.35 (brs, 4H), 4.98 (m, 2H), 7.43 (d, J = 8.40 Hz, 1H),
7.51 (s, 2H), 7.68 (s, 1H), 7.78 (d, J = 8.40 Hz, 2H), 8.21 (s, 1H); MS (ESI) 574.2
(MH).

Example 34
2-(4-Ethoxybenzyl)-1-{[(2S)-1-methylpiperidin-2-yllmethyl}-/V,N-bis(2,2,2-

trifluoroethyl)-1 H-benzimidazole-5-carboxamide
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\----,,N O Follow ng the general procedure in Exanple

22 using internediate 34 (135 ng, 15 0.262 mol),
wG2@tlsnsys 2- pyri dyl acetic acid hydrochl ori de (BSI/8ER003/001604

0.314 mmol ), HATU (120 ng, 0.314 mmol) and DI PEA

(0.091 nm., 0.524 mmol) in 5 nL of DMF. The reductive

arination step was perferned by using NaBH(OAc)3 (111

ng, 0.525 nmol)_in 5 of  THF. The final product was

purified by reve'f;%f a usi ng 10- 50%

CH3CN H20 and t her | yophi ording the title

conmpound as the 20.dorrespongdi Ng aIt. Yield: 46

ng (269 ; 111 NWR fcfoo MHz, D) .38 (t, J =

7.03 Hz, 3H), 3.17 (s, 3H{ 3.33 (m XH), 3.67 (m

2H), 3.74 (m 1H), 3.98 (m H, 4. (g, J = 7.03

Hz, 2H), 4.35 (brs, 4H), 4.98 (m 2H)\ 7.43 (d, J =

8.40 Hz, 1H), 7.51 (s, 2H), 7.68 (s, 1H), 7.78 (d, J
Follovging theHene@2Hproc8di2d ir{ Exariple;22MSinghfternieddat? 35 (2881hg,

Exanpl e, 34 2- (4-Et.h 1) - 1-
055} ot ArbmpnBrdicet ACd 1Y el 74 praol ATY BS5me
0.6Y3 hfdmlgmﬁbtem ;@trh@ﬁulzt).rghﬁ AER1S T CALPRAFd T he 1&RBcHE
2004/ 035548 PCT/ SE2003/ 001604 OF, 7~-NN F F 1 NF F
amingtioTstep Was peHgrmatbygismer B (b &d (B3 me Ekampiad) ip5 mL

NGy | r | ate £ 288 . D61 . o
of HET o5 BELBANRs Paihaley Mysedontt P heins 1058,
CHECNAT W and theh Tbphiitizkd afitrdirgl tREALE Oohpdundlas the Ehkspording
he reductive 5 amination step was

in 10_nL of DMF. T
TFAspktoXadde: Y 18 (g NaBRRAFA0 Mids GROD) o b2 sy JH), 434

i, f T i jfey
. T 693014 9, T4y 8} 1Pt 068s Bricr), e, 1, 3.01 G,
3H),3zo?4ﬂ'(m,i 1H=)_p|3.éﬁ {my dH) g.OtOr(q, I+¢108 Ho rm)mm as, e 4.40 (s, 2H),

rr Q F al Leld:. 2 9% : N
455 P TRRS Ve b B2, b iy “8 ST, 21 s g Yo
Hz,"iz%) 34D (wl 187, 1M Ss,ltﬁ); Ms (s '5'71.2§MH+)}A%§1. CAlcd ks -

2.96 (m 1H),” 3.0 %Sa 10 3H), 3. 21\$m 1H), 3.55 (m
CosHispNaOsF Ot 1((qTFA 0.7 Ha@: Ez47.0H)H, 4248 'N,(6.78. Bnd: @, 4103; H,
42g}, 2Ky, 4.86 (m 1H), 6.92 (d, J = 8.59 Hz, 2H),

: ’.3150'?%, J =8.59 Hz, 2H), 7.45 (d, J = 8.40 Hz, 1H),

7.72 (m 1H), 7.75 (s, 1H); MS (ESlI) 571.2 (Mt);

Anal . Calcd for C28H32N402F6 + 1.8 TFA + 0.3 H2O C,
ExampledS 4 4.24: N, 6.78. Found: C, 47.03: H,

2-(4-Isopropoxybenzyl)-1-{[(2R)-1-methylpiperidin-2-yljmethyl}-V,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide

Following the general procedure in Example 22 using intermediate 33 (124 mg,
0.242 mmol), 4-isopropoxyphenylacetic acid (52 mg, 0.266 mmol), HATU (102 mg,
0.266 mmol) and DIPEA (0.065 mL, 0.363 mmol) in 5 mL of DMF. The reductive
amination step was performed by using NaBH(OAc); (105 mg, 0.484 mmol) in 5 mL
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4.20; N, 6.93. 15 Exanple 35
2- (4-1sopropoxybenzyl)-1-{

W ¢@Rp3sB4sret hyl pi peri di n-2-yl ] met hyl } N, N- bi s( 2PQT/RE2003/001604
trifluoroethyl)-1H benzi m dazol e-5-carboxam de 0 F-;
~NN FFF F HN O20 Follow ng the general

of "PHP C Q‘HU 'T%al) 15}05&@ RS Burtfe f&e{s@& Z}ﬁﬁ%q{ﬁ@ u%ég (8360410,

- i sopr opoxypheny tic acid

CH@CN%W 1)h’en Haplilizadaffornding the 866 compdyndaas dﬂld)td?E‘.épondlng

TEAReRariON Ut o bR a0 i Y aRle sl s

I
PR B BTN 115 AN UL B0 0 25
1Hp 31l ety %d%ﬂﬁédi%ﬁw@@ém%@&&%@ 4.66 4094 = 6.05 Hz, 1H),

4'8%%2%(% #e_%cor r%g?—)@’ndl Qg‘g {:&%gzp%iﬁgstodddiﬁz 1@13
8.59 BBYY ED), TEVANME 2(399101 S\HBI) fmsm)ms 1Aﬂa9 (Cam:d ﬂoH)czgﬂuﬁﬁbFa +

23(&;4“9,4)32@ ({3,147’(§.ﬁ ;%%34 N, Q@O( ,éﬂounct @|4)7 SlgHgflL 3@5N @}Z&
3.56 (m 1H), 4.36 (m 5H), 4.40 (s, 2H), 4.56 (dt, J
= 6.05 Hz, 1H), 4.88 (m 1H), 6.90 (d, J = 8.79 Hz,
2H), 7.20 (d, J = 8.79 Hz, 2H), 7.45 (dd, J = 1.37,
8.59 Hz, 1H), 7.74 (m 2H); M5 (ESI) 585.2 (MH);
Anal . Calcd for C29H34N402F6 + 2.3 TFA + 0.1 H2O C,
47.55; H, 4.34; N, 6.60. Found: C, 47.51; H, 4.33; N,
6.74. 10 -70 WD 2004/ 035548 PCT/ SE2003/ 001604 What is
clainmed is: 1. A conpound of formula (I) or
pharmaceutically acceptable salts thereof: 2z RF1
Fz~N ~ tv Ry~ N 4r-OR
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2 1 R(l) wherein 5 R and RF2 are independently

el ectron-w thdrawi ng groups; Z is selected fromO=
wW@anw483554R1 i s sel ected from Cl-10 al kyl; G -ipei/RE003/001604

substituted by at |east one of hal ogen, cyano,

acet oxymet hyl and nitro; C2-ioal kenyl; C2-1oal kenyl

Wisithistlaidé®it: by at | east one of hal ogen, cyano,
acet oxyrret hgl and nitro; C2_|oal kynyl; C2-1oalkynyl 10

1. sub4tgompossy 9fogmu]a5(5)5qr pbarnaseutically gesrptableasalls thereof:
acet oxynet hyl and ni tzro R3RAN- C1- 6al kyl ;

R3RANC( =O) - C1- 6§;kyl R30- CL. 6 al kyl :

R30C( =0) - Cl1- 6al kyb N \ 6a| kyI
- kyI X
R3R O) - C1- 6al kyl ;

R3C(=0) NR3- C1- 6al kyl ;
R3CSO2N( R4) - C1- 6al kyI ;
R3RANSO2N( R5) - C1_6al kyl ; aryﬁ Cl- 6al k ; aryl-C(=0) -
wh&embal kyl ; heterocycl yl - Cl1- 6al kyl ;
het egocycIFgl -C(=0) - C1- 6al kyl ; substi t ut ed aryl 15
Cl- BalémleR gt@bsdepbndeeldyaieptroﬁ;(mfh)kmn gatduph;,

substit et ey oc | - C1l-6al kyl; substituted
het%f) Sceyccl?%]léjﬁ% r’é%%al kyl; and

G -Rbfyysdleeratmm e akyl; yl,
substit uteed Cl- 6aln1< Y R% gﬁk%%h%@g%%gtg%%eg@%

hal Q&‘v‘nﬁ%)ra%@n%ﬂetoxmf@é{l wﬁi}lrro @ubslkcmyh CrhotRerBd ISIIIqutlyite,d by at
leas 3 OB E B Ko MR bt R and Y R G St

subﬁﬁuféﬂ b@lmleastamey)lf halagen B’}arﬁm dc%;ymeﬁhyl raﬁ@ RERY Rﬁkh\v

. RBOFH BN Ot § oo plsat @gp&gpd ﬁaﬁalkidgﬁ%Q(ef))
C;nglHr%,h X %Q dCY?Jll%gl v?gﬁt@ ct?lgup ?E}(;t'é ? éﬁgygt éﬁaﬁgyl’ :
R Pg“N@lﬁﬁ%il‘é% br&usaékiylt ReR“N&DZ{Nng)Ffél atkyl; %ylt%amyb gl G—(fog
Crapig Sl 1, R R ot SRR oSl e o m
C1elkyhheabgitited @LC{Q)%%&IQ@%&%&@EH}:%E&Q@%{;@% g%ﬁ%l el

and RF2 are independently 6al kyl ti1't ut y one
subgtuigg hetegrcyelyl C6e0eCt-edkfly andh C i phydBdcarbyBmineNO2, - CN,

CIO_T%. al P %;f%ted %m%l-ﬁ%ﬁ Iggbsn%ed C1-6a%ﬁ> 82.6|§11(~':n}s;l, sébstituted

Cy.¢alkenyl, Cy.salkynyl, substituted C,.¢alkynyl, Cs.gcycloalkyl, substituted

Cs.ecycloalkyl, aryl, substituted aryl, and Cs_sheteroaryl, and substituted
Cs_gheteroaryl,;

R? R*and R® are independently selected from -H, Cyalkyl, Cy¢alkenyl,
Cxsalkynyl, and a divalent C;_¢group that together with another divalent C1.sgroup
forms a portion of a ring;

X is a Cy.19 divalent group that separates groups connected thereto by one or
two atoms;

Ar is a Cy. divalent aromatic group; and

Y is selected from —CH= and -N=.

2. The compound as claimed in claim 1, wherein
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5 3. The conmpound as clained in claim1l, wherein RFI
and RF2 are independently selected from-CF3, -CH2CF3,
WO G228 - CHFCF3, - CHFCHF2, - CHFCH2F, - CF2QFGI/SE2003/001604
- CF2CH3, - CF2CH2F, -CF2CHF2, -CF3, -CH2CC13,
- CH2CHC12, -CH2CBr3, -CH2CHBr2, -CH2NO2, - CH2CH2NQOZ,

- Cl'ﬁmﬂng g %%%lgieﬁﬁg c; S ; %\Iﬁgted %2 ofte o Bre gLoups

compound as cl ai I n”clai reih RFlI and RF
seleated froxd epefieBr,-NO.CON -PEH uGHQ, RG(=@)eRpmidsORgtwHeezis R is
S%ﬁ)fl uorine by weight and Zis O=. 5. The conpound as
aCpyllffled in claim1, wherein RL is selected from Cl-10
al kyl; 15 Cl1-10al kyl substituted by at |east one of
hal ogen, cyano, acetoxynethyl and nitro;
3. C2-Tia¢duepopind agelainiesl iketajin 1s swbstdin ut ed by at | east one

of .hal o cy.ano ceto | d oN
o B PR I BRRY SRR Bt <O e T P GRS B 20
-CH¥CIhalCYECHFS Y aRFCH,BCERRYECIWt HARAFUHF-CF,CHF,, -CF;,
R3R4N- C1- 6al kyl : R3RANC( =Q) - C1- 6al kyl ; R3O-Cl-6 al lﬁyl :
=G CHCha - (¥ CBrg . 6(5Hk1§©,z, -CH,CH,NO,, -CHCN,

-CHai6ity =
} = - &4-6al : RBRANSO2 20 Cl1-6al kyl ;
C}%@v%)%&&% 7 RBRANC(=0O) N( R5) - C1- 6al kyl ;
RBRANSO2N( R) - C1- 6al kyl ; aryl - Cl-6al kyl ;
-C(=0)-C1_6al kyl;. h |yl -E1-6 l ;.
4, ﬁ;%/tﬁxeg:(m W&H&%@%@d@ﬁp@%ﬁ@%‘éﬁ%&% qr\ﬁlﬁgggre independently
_ - . i A = AR (1= . kyI :
e o Yy bR it o
het erocycl yl - C(=0) - C1- 6al kyl ; and

i -10hyd bylanm no: i
5. oo Bk PSSR R AR sfle ;eSS Relel i 610 sl
C1.Algr dubstitute@dyaaldsayb of kdofe, kg, asaihiSiidiiill add Bitroat

| east one f]uorine, C2-6al kynyl, C2-6al kynyl

Cowllsenyilz Gr-walkeny! sebstibrest byoatdeast ot oihalogen, Gape|asaiorymethyl

thtu 6C . I '
and 5, G R COGIRAR L Y R BREH BB Ko,
acefSiymthyaand RfroaR &R ‘NG epiindeRiR ‘WCe0p€h galk§lr RID-CGY,s alkyl;
Cl- 6] kkyl -.6al kenyl - kynyl , a
3N 4532 ) = ;

R ANy bl Lo g ROy el Ak N Qaal ent
C1. GBI RO, NRHIE, AR RERAICRION (RPPE, 884 RPRZNYO,N(R?)-
R D RO AUBERRANCE OO, o8, REENSONG)
C1.dukeL;, aryleC r@)keyl; argBHOEONEC 1 salkghiheteroeyclyl-CrsalkRehgtRDE yclyl-
¥ - SO}, . rein n.s.0 r, 2 1eL.eiln and

O G @ b A ekl Ryt R o el
subSEufal Heyydyclytl, GakHosibstitufdd hebdrocydlyl € (E0)A; GARPI widl

according to Claiml, wherein: RL is selected from
Cr-chydsasaehylamap; 8al kenyl ; C2_8 allcynyl; aryl-Cl_6al kyl ;

ar yﬂ{z is selected from Cy_galkyl, Ci.salkyl substituted by at least one fluorine,
C,.¢alkenyl, C, galkenyl substituted by at least one fluorine, Cy alkynyl, C,.salkynyl
substituted by at least one fluorine, Cs.¢cycloalkyl, substituted Cs.¢cycloalkyl, aryl,
substituted aryl, and Cs_heteroaryl, and substituted Cs_gheteroaryl;

R3, R* and R® are independently selected from -H, Cy.alkyl, Cs.¢alkenyl,

Cyealkynyl, and a divalent C;_¢group that together with another divalent C;.¢group

forms a portion of a ring; and
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Cl_6alkyl with the aryl substituted by at |east one
group selected from Cl_6al kyl, acetoxynmethyl, nitro
wa@ea4lzdsegen; RBRIONCL. 6al kyl ; R8OCL_6al kyl ; cyrdDakE3093/001604
10 C1_6al kyl ; heterocycl oal kyl - C1_6al kyl ;
het er ocycl oal kyl -C1_6al kyl with the heterocylcoal kyI
ued. b K t e sgl e
LRI UL, B @?Clﬁ?f Al oG -

and C3(@! kwlheam;lm is C11 G, Wiere(m ROpnd R@@r_eaadt;{ien@(nﬂ@)(ll,salkyl,

Cz-q%ﬂqeg}qo ?1%@%’ éﬁ(ﬂg% {Sﬁf Lglt e?claa?;l: kylt ;her eof

substitut ed by at | east one group selected from
Cl_6al kyl, acetoxynethyl, nitro 15 and hal ogen; and
6. RNGA camlpmmct acRording to&llaiot &d from - CH3, -CH2CH3,
h (CH3)2 G3_6cycl oal kyl, -CHCF3, -CHF2, -CF3 and
w 65?131} RN i s an oxi di zed pyri dyl wherein the nitrogen
at ogh @Relelted msfrﬂ' Oydalkil; NG, ia8kdnRl; GBR atkyhli Z@d-c?p tsakya aryl-
is selected froman aryl ene;

Ci. @quéwe%ﬁm apbsubgtifuted oy e east anergrown wickd figm q@é&kﬂ one
aceit%?(?fﬁ@t&lgrﬁ lglﬁtgcg %gjl ﬂa‘i%ﬁ 3P Nd‘ Y, Ltlkyf] # g@g Qalkyl c(:jycloalkyl-

nitro,
C,-@alkyh dekevogycloatig]- @msah]estlehe:tauoyycémﬁkﬁhfbﬁsuﬂdthEtﬂ they at

et B SEA S LLSIST Bt L bl 09

ol Ui, B85 R 0. NSRSyt O

Cactooma WG{ACD-Hbiter s o Bty il Wi the eterory

B3 ALY o PG o B R R PR BT p R b el g
andrﬁanggieat@ml%amﬂryl ene. 30 8. A conpound according

to aim1 wherein: -73 WO 2004/ 035548
3019510 Gos04 HaRCH e HeH{GH)t oYl onfoyl, Shbby,

) ntyl, benzyl, dinethylam noethyl,
C@ p))ﬁrff &%ﬁ%@?hw 2-pyridyl methyl, 1-pyrrolylethyl,

cycRd [Haimbdmlrmdmlndyl whedeabtht yﬂmh wtom on the pyridyl ring is in

ent yl pet.hyl , cyclohexylnethyl
an%lé%f%}ﬁ‘ie I fbhyl , 3- pyrrolidyl nethyl,

N- gL ﬂysleregt'e@ﬁrohpiﬂ Qﬂeﬁ@t Meteroarglene an arylene substituted by at
N- et hyl - 3-pyrrol i dyl net hyl pi peridyl met hyl ,
leasg-opé ggmgpd;y]epﬂgd ﬁym Cﬁeaﬁiyﬂ)élaiqgﬁh{mﬂhytomethyl cyano, nitro,

hydﬁg%quﬁf//di (gﬂ%f(g Ifi &§ :hg%{cha\f}'lbne substituted by at least one group

seld¥tddetdid I 4alRYIDEA1b £ ﬂ‘ﬁldﬂ)!d)metﬁyl, yioy hite] iydroxy2and
t et rahydr of ur anyl net hyl , 3-tetrahydrotranyl net hyl,
o&r @l dr opyr anyl met hyl ,  3-t et r ahydr opyr anyl met hyl ,

4' t ﬁ* 5&1713(%8 Wdeﬁé})@e% g@ﬂvctec( ﬁ-bfﬁi -H ﬁfd%l% fne- =h
7. The compound according to claim 6,
wherein the arylene is para-arylene; and the heteroarylene is selected from

six-membered ring para-heteroarylene and five-membered ring meta-heteroarylene.

8. A compound according to Claim 1,

wherein:
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yl)nmethyl, (1-nethyl-IHim dazol e-2-yl)nethyl,
(5-(acetoxynet hyl)-2 10 furanyl) net hyl,
W@ 2903/08858/dr o- | H-i soi ndol e-1-yl )nethyl, and  PCT/SE2003/001604
5-(2-nethylthiazolyl); R2 is selected from -CH3,
-CH2CH3, -CH(CH3)2, -CH2CF3, CF3, cycl opropyl,
cy CR@’ E%l@cted%b‘ﬁ{ &Hﬂn Eﬁqul,%zﬂf}i, %ﬁéﬁf&l ﬁé}ﬁyp @%ﬁé’ﬂhylaﬁim&bﬁ%d

are - CH2CF is selected f

-papévlawélnsu ?emé’idYétpaﬂlaL arpireshidethyh smlomrbpﬂrrwthyh,

e ST T

pyrEsid1heth §T, Nanyth@P2- pyabHd At rmﬁzﬂm@ pyrifidylmethyl, 2-
par a- het eroaryl ene substi tut ed with 1I%r oup sel ect ed

piperidykmethys S mperidyhapibyle ﬁ-plwrilémlmethzzslsréltmy yl-gypiprsidylmethyl,

BB O e e B, AV
tetral@‘tﬁ%ﬁany&ﬂeihil B Stet@hydrolﬂiranﬁlnreﬂ:l'ﬁ,(ﬂi'&trabﬁdrb%yrSlg}slﬁ}l)@(ﬂ@d
yl ene; an i's

S-teg g oy B e AR oL 10 7 bRt

DRSSt b S

ﬁlrarwl)@maﬂmdt @3-ty grio) LEN; sirtslode- 2- yﬁ)nmthyl,. il e@emethylthiaddiyl);

(& B SR SCBR - PG R by Ty PR
cycncs&u%dZey’éidplemfyl @9&1@1@5@/ bnd ﬂ}kényl

P?:%ZQ @@I@%%rl:b%ggls %_ 74 WD 2004/ 035548
¢ SRR ANSIN AR Dl fldbd: ESARRHABRI ML BIANE & DB,

halb@mz trrﬂLd)&zﬁétbyEe}mabhmtambdRm(y and C;.¢alkoxy; a six-membered ring
4- Et hoxyphenyl ) met hyl ] - 1- (2-f uranyl met hyl ) - N, N-bi s
par(zixe TOATY engi| ang P SBTI erﬁq_rmg para-heteroarylene substituted with a -

grogﬁ BabEAaeRl @ élk?ﬁ‘h hyltﬁﬁum?fnet yl, , §yano, Pltfo 3?’ f(%'ém%y

[ (4-Et hoxyphenyl ) me pyrro
Cy-gallaXyN- bi s( 2, 2, 2-
trifluoroethyl)-1H benzi m dazol e-5- car boxam de;
2-[ (4- Et hoxyphenyl ymethyl ]-1-[(2R) - 2- pyrrol i di nyl net hy

9. |]- N dnposifPacéorting to Claim 1,
trifluoroethyl)-1H benzim dazol e- 5- car boxani de;

wherefn 4- et hoxyphenyl ) met hyl ] - 1- (4- pyridinyl methyl)-N, N-b

Rt T

benzi mdazo oxXam
1- (R? st-0ekgHReny! ) et hyl ] .
;_Iil'_ﬁ i_spsy felct%ii %lmngcgrg l}gen}'/\{erl}lé ekl)rll ara-py%&%d[erllg; Iaggr oethyl)-1

X is selected from -CHj,- and —CH(CHj3)-.
10. A compound according to claim 1, wherein said compound is selected from:

2-[(4-Ethoxyphenyl)methyl]-1-(3-methylbutyl)-N,N-bis(2,2,2-trifluoroethyl)-1 H-

benzimidazole-5-carboxamide;

1-(Cyclopropylmethyl)-2-[ (4-ethoxyphenyl)methyl]-N,N-bis(2,2,2-trifluoroethyl)-1H-

benzimidazole-5-carboxamide;
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benzi m dazol e- 5- car boxani de;
2-[ (4- Et hoxyphenyl ) et hyl ]-1-[ (tetrahydro-2H pyran-4-y

wo oveobsshg - N, N- bi s( 2, 2, 2- PCT/SE2003/001604

trifluoroethyl)-1H benzi m dazol e-5- carboxam de; 15

2-[ (4- Et hoxyphenyl )nethyl ]-1-[[ (2R)-tetrahydro-2-furan
1- (&ﬂz&lﬁﬁéx'?léh&th)&ﬁ) blc[(n sthdxvplényl)meth l]-NN bis(2,2,2-trifluoroethyl)-1H-

trifluoroethyl)-1H benzim dazoPI - car boxami de;
berzinidazate-Aerhonamide) met hyI ]-1- [[(25) t et rahydro- 2-furan

yl Tmethyl]-N, N-bis(2, 2,

2[@”ﬁ%&@hﬁ%&?ﬁﬁﬁ%@ﬁ@ee@ﬁdﬁ%%ﬁ?lb?V ARt B
benzjmighole-p-cafokbridef 2, 2, 2
trifl uor oet hyl)-1H benzi m dazol e- 5- car boxam de;

> (A SR D i A RE A2,

tnﬂli’é‘r& mfsﬁeﬂnﬁ»‘da@ow BRI e;
2-[ t hoxy- 2- pyri dyl )rret 1y| ]- 1 [ (tetrahydro-2H pyran
-4 I)msthyl] N, N- bi s(

> [%E%pmh@@mt»ylmmzmmmwmm«mmz 25

o 5 LML (-t i)

1H benzi m dazol e- 5- car boxam de; -75 WO 2004/ 035548
R TR vt e A
rrolidin me -N, Is(2,2,2-
ben%?ﬁ?’%?i?ge ‘i"é{‘t}mlilglz/benzi m dZ\zoI e- 5¥car boxani de;
2-[ (4- Et hoxyphezyl )net hyl ]-1-]
2-[1- (@B)ho%yﬂféh?b}éthﬁl—ﬂ%@%ﬂrﬂhﬂﬂﬂa WMbINg&i%ﬁm?or@etﬁyn 1H-

trifluoroet enzi m daz 5-car boxam de;
benzinpidszofg- ﬁr@w@almdm di nyl )met hyl ]-1-[ (2R) - 2-pyrrol i di ny
[ methyl]-N, Nbis(2,2,2- trifluoroethyl)-1HDb

GO B Bt A AR P forans P b R R Ay
triflubbolsehiyl)s(22benz2midazole-5-carboxamide;
trifluoroethyl)-1H benzi m dazol e-5- car boxam de;

2 [ép&etf"g@f% gr? W.Fé?)ﬁirl][f?%ﬂ% iyt Futady e N i, 25- P
mﬂﬁbﬁ)@ﬁmy% R bEdAnIRENBINNADoxbEBENZI M dazol e- 5- car boxam

5-Eth 2- di hyl 2R) - 1- hyl -
2- [(§T1£t§;q)x3@hpp§m)l(y pi/drl%[[ e)trgheytfdrg 2] ﬁlrangl[]l(rnetﬁyl]-N n]\lfegbls(?. 2, 2-

mﬂgb@%&y&ﬁqLéﬂzﬁﬁﬁa%&stshya!rﬁméamenz' m dazol e- 5- car boxani

1- (Cycl obutyl net hyl ) - 2- (4- et hoxybenzyl ) - N, N-bi s(2, 2, 2-
2-[(¢+hthégphesi mythyl [ H (tbteainidro-AHZnrar-ByDarctiot RN Neis(2,5,2-

RGP bR Bl purgrapae; T ey eV

1H benzi nm dazol e-5-car boxam de;

2-[(3-Ht %%ﬁ&%ﬂﬂﬁﬁé}tm} Y (2R)2-biperi@hYRXSIBT [-NINBistz,y b} met hyl ]
-N,N-b
tnﬂuoroethyl) lH Benz1m1dazole 5-carboxamide;

2-[(5-Ethoxy-2-pyridyl)methyl]-1-[(tetrahydro-2 H-pyran-4-yl)methyl]-N,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide;

2-[(5-Ethoxy-2-pyridinyl)methyl]-1-(3-methylbutyl)-N,N-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide;
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trifluoroethyl)-1H benzi m dazol e-5- car boxam de;
2- (4- Et hoxybenzyl )-1-[(2S)-piperidin-2-ylmethyl]-N, N-b
WO 20202528 tri fl uoroet hyl )-1H 20 PCT/SE2003/001604
benzi m dazol e- 5- car boxam de;
2-[(5-Ethoxypyridin-2-yl)methyl]-1-(3
2- [(45&%&;7@&@?@%&1%@1}% 12m%tHy[ bigyweliaslNetyhiv v-bis(2,2,2-

benzi m dazol e- 5- car boxam d
triffuopqgethyh}- hﬂubypgdmlénmlezwarjomlmﬁb,] 1- (3
-thienylmethyl)-N Nbis(2,2,2-trifluoroethyl)-

> (AR TR 1 BB S et 72
trifhl‘dr&fitlﬁy(l)’&lﬂ-,bﬂnzimidazoleé -carboxamide;
trifluoroethyl)-1H benzi m dazol e-5-car boxam de; -76

004/ 035 48 PCT/ 3/ 001604
2B ET SRR WD P08 Re oI I A s G et
mﬂﬁo}oelfﬁylﬁ' prb@@mgm?azoIe[S Eéﬂﬁ@iéi‘lgﬁgw ) -

1H benzi m dazol e-5-car boxam

t hoxybenzyl )-1-[(4 nmet hyl nor phol i n- 3-yl ) nmet hyl ] -
2- [N(&E@og(y@egylgethyl] 1- [(ZR)-2—pyrrohd1ny1methyl]—N N-bis(2,2,2-

| e-5-carb de; 5
il e R 0T 27 [ G et Iyt o ol i
-3-yl)nmethyl]-N, N-bIS(2 2, 2-
2- [@rEmbmﬁwnﬂmly))mbtﬁyﬂﬂeh{[(ﬁmwmﬁ-@pémﬁﬁ%é@yllww-

blsé(é%}n %@?éﬁd&ﬁ’ll@?l azglg,ﬁca@pﬁyp}de N, N- bi s(2, 2, 2-

trifluoroethyl)-1H benzi m dazol e-5- car boxam de;

2-[@=-Ktho L - -
L ) pe e g
1S

s 3-Hrifbropestingh) bﬂnb@mdazﬂ@é@@ﬂbexamdar boxani de; and

phar maceutically acceptable salts thereof. 11. A

R s e L L e o S
benzmidmploefeabdbxahigiens 1-10 in the 15 manufacture of a
medi canent for the therapy of pain. 13. The use of a

R PR G o TR N, e - rworoetny-

1 HbehARIdrold3-ddboxhiifiddise of a conpound according to any
one of clains 1-10 in the manufacture of a medi cament

r the treatnent of multiple sclerosis, Parkinson's

1 (QB?‘?%@SB@M‘F‘I@W%ZH@?'Gﬂloé(ymﬁ&iléﬁ-yl)meahﬁbllvaﬁtbl&@zﬂéet i on or
mﬂ@%@%@wﬁgg_ﬁe&hﬁﬁﬁae 150 Aa gj nr maceuti cal conposition

ound accor g to any one 25 of
clainms 1-10 and a pharmaceutically acceptable carrier.
2-(4¢BthoAyteeryipd-[(2)-piveidi@syanythol] -\ NHbis 212, Birifaiorsdihygpded
b an"ﬁ%lol ion‘grl sﬁgag the step of adm nistering to said
e i (M A ssuch therapy a therapeutically
effective
2—[(5-Ethoxypyridin—Z—yl)methyl]-1-(3—furylmethyl)—N,N-bis(2,2,2—triﬂuoroethyl)—lH-

benzimidazole-5-carboxamide;

2-[(5-Ethoxypyridin-2-yl)methyl]-1-(3-thienylmethyl)-N,N-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide;

1-(Cyclohexylmethyl)-2-[(5-ethoxypyridin-2-yl)methyl]-N,N-bis(2,2,2-

trifluoroethyl)-1H-benzimidazole-5-carboxamide;
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anmount of a conpound according to any one of clains
1-10. -77 WD 2004/ 035548 PCT/ SE2003/ 001604 17. A
woredohosssed produci ng a conpound conpri si ng t hePGI/&FR003/001604
reacting a conpound represented by formula (I1) with
R2ZOAr XCOA: Z RFI,, NH2 RF2. NY~ NH R~ (I1)

1-(OhEbRIxYImEh amskﬂ%ﬁ?m&s&pmquﬁ@ﬁm&l}qv,N-bisf(z,z,z- o
m

_electron-wi thdraw n g_roups; ~Z'i's selected fro
triffiegpetisl)- RE-benziguflazolcedropborangde;10 al kyl ; C1_I oal kyl
substituted by at |east one of hal ogen, cyano,

AR AR iR AT BN oo ens

trifamedethyy v el Foehziandazoid-§-earb62andidaj kynyl ; C2_1loal kynyl 10
substituted by at |east one of hal ogen, cyano,

2 P R e ey a1 L Aty BmopRg s S ety l1-N, M-bis(2,2,2-

trif RSty 1 bRk YA 7018 ChrbEh amild; 6al kyl ;

R3C(=O)'NR3- C1_6al kyl ;  RBRANSO2-'Cl _6al kyl ;

R3CS2N( R4) - C1_6al kyl ;  R3R4N :Oi;[a\lé R5I)}-CI 6al kyl ;
2-(fRithrmgengy Reh-{ [GS)e kimefhylpipenydin-yl Bagthyll - V,4r8is(2E2-0) -

X : Lr. | - l.kyl
tnf%ﬁ%@ﬁc%%ﬁﬁ%%%gi%%ﬁ%ﬁ ; dg’ﬁbst ituted aryl 15
Cl _6al kyl; substituted aryl-C(=0 -Cl_6al kyl;
2-($-idoptaponyieziigle {[(ZR)e] -yethFlpipaidiy-D: yl|methglf ¥, M igs(2,2,2-

tri eE%@]%’%ﬁb’%’lﬁPg%zl%ﬁ(’%ﬁ g%&%@%{]gm ed from Cl. 6al kyl,

substituted Cl_6al kyl, C2_6al kenyl, substituted

an%maﬁﬁﬁ&éﬁﬁ&dﬂy dodefiablk yalis! thersatbst i t ut ed C2_6al kynyl,
_6cycl oal Kyl , substituted C3_6cycloal kyl, aryl,

substituted aryl, and C5_6heteroaryl, and substituted
11.20 &zopmered #pyding pnymae gh abays ckaims fordisp ama rpdicpment.

selected from-H, Cl 6al kyl, C2_6al kenyl,

C2_6al kynyl, and a dival ent Cl_6group that together
12.wi t Theumetdfarcodipoahe atcofdin® g amyne b clainal A04i then of a

ring;, XJds a.Cl 10di val ent grqup that separates groups

mapATte G TRHFTE Y (B EHPY BBNRv0 at oms: A i S
selected from-O4, -d, -Br, and -1I;

13.  The use of a compound according to any one of claims 1-10 in the

manufacture of a medicament for the treatment of cancers.

14.  The use of a compound according to any one of claims 1-10 in the
manufacture of a medicament for the treatment of multiple sclerosis, Parkinson's

disease, Huntington's chorea, transplant rejection or Alzheimer's disease.

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

of claims 1-10 and a pharmaceutically acceptable carrier.
16. 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 1-10.
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Ar is a C4_12 divalent aromatic group; and Y is
selected from-CH= and -N=. -78 WD 2004/ 035548

wWOeOABE3@03/ 001604 18. A net hod of produci ng BCT/SE2003/001604

conmpound conprising the step of reacting a conpound
represented by fornmula (111) with formal dehyde:

17.RFIN dthodNofZoducifi ¥ cothPoriNd- c%p%sm)g&he Sepbof ﬂeh&ﬂngRl

wherein 5 r and s are selectg fromO, 1 and
corgpauagd fepfedentssh byfoparRyIlbwdh R'OAIXERMANRLL- , wherein
Rllzs a Cl-6alkyl; R and RF2 are |ndependently

RFeI edlt r on- WiNji hdrawi ng groups; X is a Cl-10dival ent
prmﬁbﬂgﬁi Sépar at es groups connected thereto by one
or t ons; 10 Ar is a C4-12divalent aromatic
group;‘ﬁZ Eg;selected from Cl-6al kyl, substituted
Cl- 6al kyl - @H) kenyl , substituted C2-6al kenyl,
C2- 6al kynyl , substituted C2-6al kynyl, C3-6cycl oal kyl,
hsubstituted C3-6c¢cycl oal kyl, aryl, substituted aryl,
WK c5-6heteroaryl, and substituted C5-6heteroaryl;

andrRTSind R aedhesietedily @Mactroitwitiaghwing group8:

Z 1s selected from O=and S=;

R! is selected from Cy.qo alkyl; Cj.jpalkyl substituted by at least one of
halogen, cyano, acetoxymethyl and nitro; C,.jpalkenyl; C,.jpalkenyl substituted by at
least one of halogen, cyano, acetoxymethyl and nitro; Cy.jealkynyl; Cs.jpalkynyl
substituted by at least one of halogen, cyano, acetoxymethyl and nitro; R°R*N-
Crsalkyl; R*R'NC(=0)-C galkyl; R*0-C.¢ alkyl; R*OC(=0)-C,salkyl; R*C(=0)-
Cialkyl; R*’C(=0)NR?-Cy galkyl; R’R'NSO,-C.¢alkyl; R*ECSO,N(R*)-C,¢alkyl;
R’R'NC(=0)N(R’)-C;.¢alkyl; R*R*NSO,N(R®)-Cy_salkyl; aryl-Cy.calkyl; aryl-C(=0)-
Ci.ealkyl; heterocyclyl-C,.salkyl; heterocyclyl-C(=0)-C;_galkyl; substituted aryl-
Ci- 6alky1' substituted aryl-C(=0)-C;.salkyl; substituted heterocyclyl-C;_galkyl;
subst1tuted heterocyclyl-C(=0)-C;.salkyl; and C;.jphydrocarbylamino;

R? is selected from Ci.¢alkyl, substituted Cy.salkyl, Cy.salkenyl, substituted
Cyealkenyl, Cy.salkynyl, substituted Cs.salkynyl, Cs.¢cycloalkyl, substituted
Cs.ecycloalkyl, aryl, substituted aryl, and Cs.gheteroaryl, and substituted
Cs.gheteroaryl,;

R? R*and R’ are independently selected from -H, C;.¢alkyl, C.¢alkenyl,
Ca.salkynyl, and a divalent Cy.¢group that together with another divalent C;.¢group
forms a portion of a ring;

X is a Cyjedivalent group that separates groups connected thereto by one or
two atoms;

A is selected from —OH, -Cl, -Br, and -I;

Ar is a C4.qp divalent aromatic group; and

Y is selected from —CH= and —-N=.
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18. A method of producing a compound comprising the step of reacting a

compound represented by formula (III) with formaldehyde:

F1 0
R < )K(IN
N NN
| X
R | Y” N>_ Ar-OR?
R1O
N
H (11D
wherein
5 r and s are selected from 0, 1 and 2;

R is selected from Ci.salkylene, -O-, and -NR!!- wherein R'' is a Cigalkyl;
R and R™ are independently electron-withdrawing groups;
X is a Cy.jpdivalent group that separates groups connected thereto by one or
two atoms;
10 Ar is a Cy.qpdivalent aromatic group;
R? is selected from Ci-salkyl, substituted C;.¢alkyl, C,.¢alkenyl, substituted
Ca.salkenyl, Cy 6alkynyl, substituted C,.¢alkynyl, Cs.¢cycloalkyl, substituted
Cs.scycloalkyl, aryl, substituted aryl, and Cs.gheteroaryl, and substituted
Cs.gheteroaryl; and
15 Y is selected from —CH= and —~N=.
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