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BACKGROUND OF THE INVENTION 1. Field of the invention 5 The pr%sm !

I Nnventwornoe#i3ssess t o conpounds that are therapeutic, BRATWSE2008/001604
particularly, to conpounds that are effective in treating pain, cancer,.
multiple sclerosis, Parkinson's disease, Huntington's chorea and/or

Al zheinmer's disease. 2. D o) 2vant Technol ogy 10 Pain
managenent has been st udi edwﬁtréﬂ(}%&ﬁiﬁy%annabi noi d receptor

(e.g., CBl receptor, CB2 receptor) ligands such as ag(c)nists,

ant agoni sts and inverse C agonists may produce relief of painin a
vari et BACKGROIINDOE THE YNVENFHINi ng wi th CB1 and/or CB2 receptors.
Gener al | égf:B receptors are |ocated predonminately in the central

ner voud- 7 CRE C CB2 receptors are located primarily in the
perkphery i; ey ' : ; LSsues
derlsved froﬁe e |e%1&u§nr?§ﬁg‘§/£§{elea!rtnéét%?%gb%%%%égpg?&?ggﬁiagtagn%ﬁﬁd m xed

( CB1/ Cpaiticnkeiyp tocompomds that aseffective inttegating pdmp canveg mivitple( THC) and

opi ate drugs, . are effective.in .anti;nociception del,s ,in ani mal s, '
t hey tgglﬂmgﬁ’ Barlgns W%M@OW Tﬁég{?&lﬁg&“@ﬁd}se%ﬁsychoact i ve
side effects and the abuse potential of opirate drugs. These undesired

20 CNS side effects are known to be nediated by the CBl receptors. In
cont r agt PiscBssion efBpleyantdgobnodegy may manage pain in humans or ani nals

i t ' t hose undesi ' ff dye t.o th I
Fobltton of TemsmpBdtpel DR St ot SerS” Chpbttaf it o 1 ¢ a
need f pg.o CBB, re€sitér) CB, kRpis) 15468s afhag Agbsiks, difistd #hd iRbelg@Nagi Ng

ain and/or treating other synptons or diseases. SUWMARY OF THE

| NVENTRERstH iapyepradpeaselich of paithineniaristy oranimabmodels bynjgemeties Withr nul a
(1), OF CoRhARRRLa!ictalh. QRRERLARES rodldts hRABERL FroBlitiardly i R ¥

N~Ar

central nervous system, whereas CB; receptors are located primarily in the periphery
15  and are primarily restricted to the cells and tissues dgfﬁved from the immune system,
While CB; receptor agonists and mixed (CB,/CB;) receptor agonists, suck as
tetraliydrocannabinol (THC) and'o'piate drugs, are effective in anti-nociception
models in animals, they tend to exert many undesired CNS side-effects, e.g.,
| psychoactive side effects and the abuse potential of c}piate drugs. These undesired
20 CNS side effects are known to be mediated by the CBI receptors. In contrast, CB,
receptor agonists may manage pain in humans or ani_j:nals without causing those
_ undesired CNS side effects due to the general location of CB; receptors and other
C; factors.
Therefore, there is a need for CB;, receptor ligmds such as agonists useful iﬁ

25 managing pain and/or treating other symptoms or diseases.
SUMMARY OF THE INVENTION

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

pharmaceutically acceptable salts thereof:
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1 21 MAR 2007 WD 2004/ 035548 PCT/ SE2003/001604 wherein e and R are

i ndependent|ly el ectron-wi thdrawi ng groups; Z is selected frony OMMTg;
S=; R is selected fromCl-1o al kyl; Cl-10al kyl substituted by at | east
one - OVOB0HABEH8N, cyano, acetoxymethyl and nitro; C2PCHEEREH)1604
C2-ioal kenyl substituted by at |east one of hal ogen, cyano,

acetoxynet hyl and nitro; C2.loal kynyl; C2-1oal kynyl substituted by -at
| easy, P]%%?()f hal ogen, cyano, acetoxynethyl and nitro; R3R4N-

a. GaP R3R4NC( =0)-Cl . 6al kyl; R30-C -6 al kyl; R30C(=0)-Cl.6alllcyl;
R3C( =0 - ﬁa:lR are Rﬁlé?{)erﬂ)mﬂ@eﬁbtrﬁx&mﬂﬁravﬁﬁg{gﬂ&pﬁ, Cl. 6al kyl ;

R3CS02N( R4).- Cl.__6al qu RANC(=0) N( R5) - C1. 6al kyl ;

R3R4NSCR NERS FelEsted A0 éyﬁ}" $3=o 6al kyl : aryl-C(=0)- Ci-6al kyl :

L ks s e
tPet ehaiogmi, yyalﬁ aﬁetbkmmthylsmﬂsﬁﬁm L@ﬂ@lhﬂt)é;@pmdkgﬂwl@(lbﬂi)ta@i bgat kyl ; and
Cl ]élgh roc | am no; IS se ted 6al k ubsti t ut ed

o e who, el RrRelayLAd niko o soalo%) Lome

ﬁﬁﬁé}l 3RGI- 6

erJyIS tut egé%}l)ﬂ%lbfh%&%?ﬁg?é‘%eg%ﬁ &H}?%ﬁﬂ%ﬂ%sg}t ﬁedcyc e
Sf‘ g@eiaéksdali ﬁ\w&om-@um EgOaCes aligle @d&ﬁowslsdkﬂwé@@f@)&rp rhat
t oge h@%{kﬂn ghcémyéWg&f%%%%&lé%l %&g}aﬁﬁé ﬂ?@f‘ﬁ&gn 8f a ring;
1>6 ' %ﬁ{@c@@)ﬂw@@mﬂlﬁl WR"NB%N?R@QDPJ&E@I %ﬂ@&aﬂ@'ﬁ,’ﬁ%é@@ﬁer eto by

di val ént aromatic group; and Y is

sel Gt-ediyfly ksterocyrlybfdsaliyh; heZQ‘OWF&YIF@F@)S@B@ﬂk}@WIbthd\ﬂQﬁH on is the

use npQY LNy o further aspect
of - ReeAErBR, cﬂw"lact—*@-{: 4 SRR Rl 1 (e ©7
treaéu'ﬂiﬁﬁﬁltddfhd@ﬁbﬂyclﬂ . dilkyl;| DU 5 Gy Sylartiioki nson’ s di sease,
Huntington,s chorea and/or Al zheimer's disease. 30

R* is selected from Cyalkyl, substituted Ci.¢alkyl, Cogalkenyl, substituted
15  Ch.ealkenyl, Cogalkynyl, substituted Csgalkynyl, Cs.¢cycloalkyl, substituted

Csgcycloalkyl, aryl, subsiituted aryl, and Cs.sheteroaryl, and substituted

Cs.gheteroaryl;
R3, R* and R’ are independently selected from -H, Cy.¢alkyl, Cy.galkenyl,
Cysalkynyl, and a divalent Cy.sgroup that together with another divalent C,.¢group
20  forms a portion of a ring;
X is a Cy.yg divalent group that separates groups connected thereto by one or
) two atoms;
C-- Ar is a Cq.1z divalent aromatic group; and -
Y is selected from —CH= and —N=.

25 Anothef 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, muitiple sclerosis, Parkinson’s disease, Huntington's
chorea and/or Alzheimer's disease.
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-2 21 MAR 2007 WO 2004/ 035548 PCT/ SE2003/ 001604 I n a further_aspect,
the present invention provides a pharmaceutical conposition Z:gﬁ?ﬁﬁ 7ng
a conpwondesisssdse i nvention and a pharrmaceutically aBCESEAWBBOAsTier.
In a further aspect, the present invention provides a nethod for the
therapy of 5 pain in a warm bl ooded ani mal, conprising: adm nistering
to said aninmal in need of -such_ therapy a therapeut ically effective
anmount of @%ﬁﬁ%ﬁﬁ@%’fsmweﬁeﬁf/@ﬁ?mmprpﬁidﬁsﬁ@w figsbct , the present

I nven V, I Si ng:

B R s e o e R AL
C RFZadhle tablezarrdef. NH 10 (In V\/nerel n RF1 and RF2 are |ndependently

el ectron wi t hdrawi ng groups; Z is selected fromO=_and S=; Rl is

sel ected fHonfurthesasmert the mesenbinvgytionsprg¥ides ameeibas) fosthe theampy efe of 15

hal ogen, . c Tk nyl
%S?ﬁ%{ne%%ﬂuﬁn t?&?# eas% ﬁlhé(clr%ﬁrﬂﬁnaé’ gen m&ﬁhg% acemagﬁne{‘??y O%an
ni t r oguck-Zhdrawy kwdpeuﬁeawdeﬁwhmommm doutpﬁdn@ysfﬂie ih@agibnone of
hal ogen, cyano acetoxynmethyl and nitro; R3R N Cl 6al kyI
R3RNC( =0) - al _k CS 6aIJ< R30C(=0) - G _6a] k C(-O)-
Cr_6al kyl ; 11143 quc’fe% F@F@*Ngeﬁlde? fy producing a

ggﬁ @?‘Eﬁigﬁ@ fie! °a°§‘?%$§'§ﬂ‘mgg’l kﬁ% rct ’é?@%%@ B eyl -

~ het erRtYAEXCOAL: - 6al | cyI het er ocycl yi - C(=0) - C1- 6al kyl ; substituted
aryl - Cl. 6al 1cyl; substltut ed aryl -C(=0) -J 4al kyl ; substitut ed

het er ocycl &I a - 6ai kyl; substituted heterocyclyl-C(=0)-CLl.6al kyl; and
Cl-lo yq dr car byI no R2 is selected fromCl. 6allcyl, substituted
Cl.6 substituted 25 C2.6al kenyl, C2-6al kynyl,

subst tut ed I kynyl C3. 6¢cycl oal kyl, substi tut ed C3-6cycl oaI kyl ,

aryl, substi tuYed and Cs. 6heteroaryi, and substituted
10 .

wherein :
R¥ and R™ are independently eleciron-withdrawing groups;
7 is selected from O=and S=
R' is selected from C.ipalkyl; Craoalkyl substituted by at least one of

15  halogen, cyano, acetoxyrmethyl and nitro; Cayalkenyl; Ca.qoalkenyl substitnted by at
least one of halogen, cyano, acetoxymethyl and nitro; Cp.y0alkynyl; Co0alkynyl
substituted by at least one of halogen, cyano, acetoxyénethyl and nitro; RPR*N-

C Cy.alkyl; R’R"NC(-—-O)—C,-Ggﬂcyl; R*0-C,¢aikyl; R"‘QC(%O)-CI-.SaIkyl; R*’C(=0)-

| Cysallyl; RPC(=0)NR3-Cgalkyl; R*R*NS0,-Cy.salkyl; R*CSONERY-C galkyl;

20 RER'NC(=O)N(R)-Cyealleyl; RRNSONR)-C, gallyl; aryl-Cy_alkyl; aryl-C(~0)-
Cy.salkyl; heterocyolyl-Cy.galkyl; heterocyclyl-C(=0)-C; ealkyl; substituted aryl-
Cr-¢alkyl; substituted aryl—C(#O)-Cl_salkyl; substituted heterocyclyl-Cy.salkyl;
substituted heterocyclyl-C(=0)-Cysalkyl; and Cy.johydrocarbylamino;

R is selected from C, galkyl, substitated C, -5élkyl, C, salkenyl, substituted

25 Cyealkenyl, Cpsalkynyl, substituted Cy galkynyl, Cs. geycloalkyl, substituted
Cs.scycloalkyl, aryl, substituted aryl, and Cs.sheteroaryl, and substituted
Cs.gheteroaryl;



CS-6heteroaryl; -3 21 MAR 2007 WD 2004/ 035548 PCTI SE2003/001604 R3, R4
and RS are jndependently selected from-H, CL.6alkyl, C2.6al RdriyAR 7007
C2. 6@b) Jo¥dss4gand a divalent Ct_6group that togethepcskBond/doidas’

di valent Cl.6group forms a portion of a ring; X is a Cl.10dival ent
group that separates groups connected thereto by one or 5 two atons; A
I s sel ect firom04,,-C, -Br, and Z. i | val ent aromatic
group; a sRYanks@fee’@flﬁﬂFnidP’&his-%@dgmfn@’ci@&‘&ﬁéﬁiﬁ%‘&’lﬁspect, t he
pre hudyﬂyl' eqdd 2 Bivaley ! Bt pdmef withQa¥ e givalenf O Mﬂf conprising
thqug%ep of "reacting atgg%gg%nd r epr esent ed bf/} florrsll}l av%g?ll W th

f or MedodedpotipnOf aRE, N N Ry RIO Ar-ORZ )s N H (1) wherein 15 r ands
are selecged from0 and 2: R10 is selected fr Cl. 6al kyl ene, -0-,
aha NI X R Crartyetent et s RS P RS e S perent |
¢l egi L yd:-t hdrawi ng groups; X is a Cl.1lodivalent group that separates

groups connected thereto by one or two atoms; 20 Ar is a C4.11dival ent
ar omat i ¢ Aiscefectdfrors -$8e€eBrfandmiCl. 6al kyl , substituted Clsal kyl, C2

6al kenyl ,, substituyte C2. 6al kenyl . 6al kynyl, substituted

C2. 6al kyrfis 2 .‘B@VE\%BE\?TI?Wa, ¢ tf”qutzed C3. 6¢cycl oal kyl , aryl,

substi t utegd @fekled HhH -CHSMR! egearyl, and substituted C5.6heteroaryl;
and 25 Y is selected from-CH= and - N=.

10 In another aspect, the present invention provides a method of producing a
'compound comprising the step of reacting a compound represented by formula (1)

C with, formaldehyde:
O

RFLL N
N R
U
Yy~ N 10 Ar-OR
R
v
N
H iy
. wherein
15 rand s are selected from 0, 1 and 2;

R" is selected from Cj.salkylene, -O-, and -NR -, wherein R is a Cy.qalkyl;
R and R™ are independently electron-withdrawing groups;

C - X is a Cy.jodivalent group that separates groups connected thereto by one or
two atoms;
20 Aris a Cypodivalent aromatic group;

R?is selected from Cy.¢alkyl, substituted C_calkyl, C,.salkenyl, substituted
Cy.alkenyl, Cr.salkynyl, substituted Cp.salkynyl, Cs.seycloalkyl, substituted
Cy.¢cycloalkyl, aryl, substituted aryl, and Cs.gheteroaryl, and substituted
Cs.gheteroaryl; and
25 Y is selected from ~CH= and -N=.

DESCRIPTION OF THE INVENTION



DESCRI PTION OF THE. I NVENTION 4 21 MAR 2007 -WD 20041035548

PCTI SE20031001604 Accordingly, it is an objective of certain 21 MAR 7007
enbodivyghey®ksdgshe i nvention to provide a:conmpound t lratr/sEseSiohsoOLi ve

i n managi ng pain wthout causing the side effects nentioned above. It

I s anot her objective of certain enbodi nents of the invention to provide
a 5 conpo @an(@ﬁ | . ni st that
may be use#ﬁl[ﬁé o%‘ﬁﬂél nagl ng %%tﬁﬁ%gtﬁgﬁalhetﬂ@gg “iﬁ%‘pg g?ﬂ@%ﬁgﬁg@m or

di seagesvidr t:bmpbﬂmh&m iseffestivesipanirpig paiheithbsteantingite difd s

speci f ii]cat I on nonmencl ature used in 10 this specification

gener 3931*“%?1“1 @Weexarrpl es and Tales stated in Nonencl ature of
Organi c Ch LibRSF Rriafd e the3AE: Press,
Oxf ord, gﬂsaﬁ%fﬁﬁ?sﬁl ncor por ag&?d%egse?}é:r gncesﬁﬁere or its

exgnmp Icam)poﬁﬂitbhhatmla GB; mmnellmrmch anal OB;;IagemehthaBumajn be cuhﬁui inal
structures, "CBi/CB2 recept s" means and/ or CB2 receptors. 15 The
t er m "RaRREing pamand/orjreatipe o ayrapf&%%rdl%ﬁgseé prefix, refers to any
group having in to n carbon atons. The term "hydrocarbon” used al one
or as a suffix or prefix, refers to any structure corrprising only

car bomeﬁmdidmgdrogen atons up to 14 carbon atons. The term' hydrocar bon

radi cal " or droc used. eor s',.as ffix or prefix
refers to é‘h’}e ﬁﬁ‘%tlhﬁgmﬁe ?7‘@ : el élsﬁ‘il/ﬁ’r ogens
FLeM &nis Byééiﬂ&aa&ﬂ generlwfalm thébXath %eyéﬁﬁufés%we&fn RSmenitidd of O

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

r adi c&lrgakio @mnsﬂmg Sﬁci-‘iqu aib SuC, DZECEr wehH, Bergamon Bratses@xBrdeliiP s e

..speci fi.e | B udes t al, k and = 25
Shest Sl et R S RroroRE BRI R! Hx bR he i haptts,
prefngndhgéﬁlsng@u@chaﬂnﬁmstr&m@gght or branched chain hydrocarbon
radi cal s co r|S| ng to about 12 cdgrbon ‘atonms, which serves to link

two struct UEBy é?%?fs"ﬁéﬂ%@n?n PideRy FeceRiSEY al one or as suffix or
f
DL ocar bort? a%fhié’a e G 2%%1‘%3‘%?3%%3‘5?2?%9#&%‘? pELBS o &ltP bRy

having m fo n carbon atoms.
The term “hydrocarbon” used alone oras a sufﬁx or prefix, refers to any

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

The term “hydrocarbon radical” or "hydrocarbyl" uséd alone or as a suffix or prefix,
20 refers to any structure as a result of removing one or _'1|nore hydrogens from a

hydrocarbon.

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

C straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon
atoms. Unless otherwise specified, "alkyl" general mcludes both saturated alkyl and
25  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
30  siraight or branched chain hydrocarbon radical having at least one carbon-carbon

double bond and comprising at least 2 up to about 12 carbon atoms.



doubl e bond and conprising at least 2 up to about 12 carbon? AtMARS007 5
21 NEKR2@BOTSS48\0 2004/ 035548 PCT/ SE2003/ 001604 The tREFSERPKYHGN used
al one or as suffix or prefix, refers to a nonoval ent straight or
branched chai n hydrocarbon radi cal having at |east one carbon-carbon
triple mgjﬁmglﬂ&ﬁﬁp LS £agh atons. The
term "cycl oal'kyT uglg%i%?%%ér%r asxéﬂ#’l@:ﬁﬁﬁg?&%%?%%&?{g ]gtps toab
most@ishk enbrabbigh chahi lsydneoagbdy didivabhhdbamng stdelist alhe cabpi-catbog at | east 3 up
to apaut 12 carbon atons.. The term "cycl oal kenyl " used al one or as
suripledasd aBﬂé’PWPS’PgFE]%éStt%“%tO ?hﬂ%\]/%P%%?n #PR§: cont ai ni ng hydr ocar bon
r adi cal LNG st I ek nd and conprising
at Ieasyy%t\étlg ?%a%eg%ﬂf ﬁZag}ar ggggtsonsg??f)eﬂ#zuié%%rtﬁ%'cycl oal kenyl " used
5 almeovatendgingubhtiaining hylredarkon rasien somprising atdesst 8lwgnio abioaglZ ont ai ni ng
hydr.ocar bon radi cal having at |east one carbon-carbon Ctriple bond
ar?ér]?%‘rﬁS‘P‘F‘éi ng about 7 up to about 12 carbon atoms. The term™aryl”
used al fipfefih “Bigitiddyl odRlild ot as SRR phding roRBAGKA ent  hydrocar bon
radi cal "having one or "nore polyunsaturated cafbon rings having 15
ameratvialenttiag-eotteining leydyocaron radicadl bhvingit lesst omé emboneaiboand conpri si ng

5 up ahout 14 carbon atons erein the radical is |ocated on a
CQ%HE#?%PH@H@ CogHaRE At ﬁg?uﬁmmé‘% on BPWS- naybe sel ect ed from
to phenyl 'Eﬁqeﬂﬁpwdgdmynweuéeﬁr%ﬂéﬁ%%ﬁiﬁﬁ'p?eﬁ}{, Q¥fBrs 18My * NON-ar omati c”

used al one, as suffix or as prefix, refefs to a chemcal group or
r asbmwhlenheing-dontginig hysecatbon redidahbavimgatiepsp onaecahean-carbohar act er

0. . 4R +.2 del.aocalj el ectrao . JThe term"aryl ene” used al one or
@i’&ﬁfbﬁla apd comgtiyige abéggr‘ﬁd {%oatbgugf%%ﬂé?ﬂ SOWSHr ocar bon radi cal havi ng
one Or THYterok ShryIMased dichk Al a§ Sl briprdfDS rdfenditd 8 meHovERint C char acter,

., 4n + 2 delocalized electrons) and conprising 5 up to about 14

Ezgﬂ a@@ﬁ%ﬁicmaﬁwgm@égmtrgpplmsqm@tegtcg@@pm bewHet her . 25 The term
15 " NELBLACHELRieer Al PRGBS o ocRE RIS 5 S LSRR O 3 11 ng-

ng st € of nolecu avli ng one I'val ent
hd¥eattvnodms, whetlsip encdiday istetaed edla tarbon OF the ardinsticiriftg. Ber a part of
the ring structure a uding,at | east 3 and up to about 20 atons

n i nc
i EXRmpley F’Wb?@)’beﬁé&e@ﬁgéﬁ?@?&ﬁ’%%‘ln ated or unsaturated, containing
one or FRGE AW SoRARE S br PRGRLRATAALCusthlone, as suffix or as :

prefix, refers to a chemical group or radical that does not contain a ring having
20  aromatic character (e.g., 4n + 2 delocalized electrons).
The term “arylene” used alone or as suffix or prefix, refers to a divalent
hydrocarbon radical having one or more polyunsaturated carbon rings having
C -aromatic character, (e.g., 40 + 2 delocalized electrons) and comprising 5 up to about
14 carbon atoms, which serves to link two structures together.

25 The term “heterocycle” used alone or as a suffix or prefix, refers to a ring-
containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O, P and S, as a part of the ting 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

30 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.



30 contain nore than one ring. When a heterocycle contains nore than
one ring, the rings may be fused or unfused. Fused rings generZdl MR 2007
refer tw@boohesssastwo rings sharing two atons ther ebetmERIE2003/001604
Het erocycl e may have aromati c character or rmy not have aronmatic
character. -6 21 MAR 2007 WO 2004/ 035548 PGT/ SE2003/ 001604 The term

formed as 0SB TRk CREIP hadfuBadd s B Blogh I 2 e [P

Wi th @ifhelras Agedmlt dfta*epraaag@ﬁs ofsloeciebod 410MsNE 28 aldY1 aith dPe or Ti@st er m
"heteroaromatic” used alone or as a suffix or prefix, refers to a ring-

5 con @PWEF@BWQ%QWM Gkt @dPe having one or nore nultival ent

the 1ing strs i ARERGEBKe CRea R0 or aEdbtiulor frefibitefin B Al
| M5 t heorfthiRfeSimucithe bﬁmlachle Havﬂx@-on%nbmw bngtiedlentdetei @atGs,Mol ecul e has
an aromati c. character ﬁbﬁe@ 4n + 2 del ocal | ‘zed electrons) 'O The term

" het eitgep@mdently;sdeged fro ot yed Scasmpast of 3%5@16@%@4: "or
" het efﬂ%ﬁ%ﬁ&%ﬂé’%ﬁg 24 get' %Se x@%%’coﬁﬁg il e B gfgg%ﬁéem to a radical

derive etero renovi ng on nore hydrogens

t her eédraninpherukireros hﬁlaeu]@c}mhyhrom(thafm (ag., 48 42 delbéani)ze@r prefix,
refers a npnoval ent radical derived from a-heterocycle by renpving one
hydr of€#18M8ym a 15 carbon of a ring of the’heterocycle. The term

"heterocyc =\"¢3}é§& : X > Ol ke fel,s to a
drtgal ent rg%%?g eri gﬁhggﬁr@a %2%52?@&{15@%1% re}r?}éto%/rp%ht%m rrs1ydrogens
t her eTheMrpcyoMﬁ wiedsoneas at @ stfﬁﬂ(ortpmﬁzgtci@m toraamdicabderived frofihe t erm
@e 1b.l?sed al one or as ff| refix, refers to a 20

t 91'@@‘?5: FIPHGVEESHALT BOE tﬁl’ﬁﬁ PR n the radical of the
heterocyc'Thetém‘*lﬁ@e@éé%ﬁnu&d%ﬁ%%a@fa sﬁﬁ%@ﬁ@ﬁgﬁefdr@ﬁ of the
heterocyclyl. The term™Hheterocyl coal kyl" used al ohe or as a suffix or

pr ef i onpwlentsadicalleriged &oey vksfeogycle hnremowsg noe hydropemfromes |

ract h rylene used alone or as a suffix or

f|9< géré?g?gnéfﬁgﬂe%&ﬁépgrocycl yl ene having aromatic character. The
ter m he,t eThs ¥inOHelerb@RBlends @fedaloneotds Dsuffix S bidik, fiferdtehi X, refers
to a

divalent radical derived from a heterocycle by removiné two hydrogens therefrom,
which serves to link two structures together.
The term “heteroaryi” used alone or as a suffix q:r prefix, refersto a
20  heterocyclyl having aromatic character, wherein the radical of the heterocyclyl is
located on a carbon of an aromatic ring of the heterocy(:ilyl.
The term “heterocylcoallcyl” used alone or as a suffix or prefix, refersto a
_ C heterocyclyl that does not have aromatic character,
The term “hetercarylene” nsed alone oras a suffix or prefix, refers fo 2
25  heterocyclylene having aromatic character.
The term “heterocycloatkylene” used alone or as a suffix or prefix, refers to a -
heterocyclylene that does not have aromatic character. j.
The term "six-membered" used as prefix refers to a group having a ring that
contains six ring atoms.
30 The term "five-membered"” used as prefix refersto a group having a ring that
contains five ring atoms,
A five-membered ring heteroaryl is a heteroaryi}' with a ring having five ring

atoms wherein 1, 2 or3 ring atoras are independently selected from N, O and S.

-7-
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het er ocycl yl ene that does not have aromatic character. The t

"si x-nmenbered" used as prefix refers to a group having a ri nghwﬂﬂw
cont wionmo403s54d ng atons. 30 The term "five- nenber ed'porsmioasnopsoal i X
refersjo a group having a ring that contains five ring atons. A
five-nmenbered ring heteroaryl is a heteroaryl: with a ring having five

ring at |n 1 2 n ons .are | end y sel ected
from N, BREmie five et el ety B8 s B Bl 003 003604
Exemxham?rlf ﬂﬂ@zdlﬁ,”@ﬁz@ﬁd rgyb:-\&otsqt i@b&ﬁzﬁiﬁ, I%)&me qrwtqmazum, pyrrolyl,
I m dazol thi azol yl , "oxazo yrazolyl, isot |azonI, |soxazolyl

1 zteaamllyhi;ﬂ,whladlamlﬂawl.%wxadla@? 12;4dmaaqul Wi2.4-thiadigzalyladi azol yi ,

AR e 1 g B o L3R BNBRING o 1 s A
SSIX wenbgrs@ﬂnﬂdxmserapﬁﬁgmemh?lss@haefo@m%ﬂia & Raving sRGiAVI Ng Si X -

ring atons wherein ring atons are i ndepen%ent |y sel ected

f r oatoms whezgig 152 or m&wwwwgumdmnmmelept@ﬁm&,&m 8 are pyridyl,

Pinett BreB b btersd Hpd RGeS T Rt P Bl o 10

gr opiRzinvh@iEhyridinyRr nore hydrogens are replaced with one or nore
Cl. |2hydrocar bon ro or one or nore chem cal groups containing one
or more Thetemdubiiuiod| et ea aprefis wieroto Ssiryhure; molgeleior and P

X BA SRETLEe UD g SAESLS, S e Lo 02 O ncl uce

: N”?"Szhﬁ“”"“""* BN, or cBEOr m>mm°ﬂ@f“pﬁ‘l“‘?’?g N (%), and
(ox.hﬁt%eafemc%hf %& Rcé ghcwn P gn‘agoﬂ ghemisy| gro F?ﬁr exanpl e,

| | h
> orontdiing bnB oF e B R ik RAPEERRIEH Lvd [ofy I el op,
pyr-CngJ —C(ﬁ@DRo-)G(,*OD@HoFM-Iz,aSH -HRY ENBs, 0885 - S@eﬁ FS@&%,}E:—S?%@)R ,SU |n% abl g
t t

15 e oy RO eRtroRE WREGHHE Xner st A beia B8hst  tut od or

S Ubgdi dx‘ﬁhﬁﬁ) (='N‘-om G\K}hﬁreﬁléaﬁﬁ kRO PO, izﬁy%eéﬁa?plﬁat exB@pR bl € wi thout

quat er ni zat i on said ring nitrogen, preferably with mieties C

in @apsxmadmhynﬂenme&; t6 nirapheeylgpyridylpens], sedthaxyoherol, 6al kyl , and
c‘ﬁ%rophcnyi amlplophenyl, etc., wherein the nitro, pyntdyl, methoxy, chloro, and

amino groups may replace any suitable hydrogen on the phenyl ring.

20 Ring nitrogen atoms of five-membered heteroaryl, heterocyelyl or bicyclic
heteroaryl may be unsubstituted or substituted, if such a substitution is chemically
possible without quaternization of said ring nitrogen, preferably with moieties

C independenﬂy selected from the group consisting of Cy.salkyl, and -C(=O)R, wherein
Ris a Cpgalkyl. '

25 The term “substituted” used as a suffix of a first structure, molecule or group,
followed by one or more names of chemical groups refers to a second structure,

- molecule or group, which is a result of replacing one or 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.

30 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,

-8-



R is a Cl.6alkyl. 25 The term "substituted" used as a suffix of a
first structure, nolecule or group, followed by one or nore Hhh¥AR 2007

chem &l 29603434 refers to a second structure, nol ecuEeikro@iddisns Whi ch
is a result of replacing one or nore hydrogens of the first structure,

nmol ecul e or group with the one or nore named chenical groups. For

exanpl e, a "phenyl substituted ,2% nitro" refers to mtrophehrg 30 The
ter mmvéaqutsmﬁ Pyragoliding, pyrazqhne.«fiexalancy syilanegd, dultaydrefras 2-es,

rljlgltgro% cre |nc k"E}?o’r e&ﬁ%f%%e#éﬁ%ﬁ&?ﬁtﬁ & c‘iﬁd‘géé ;Lgthegs:

azi rpi eta@mepmoqmwﬂe tthiontoepinlingz gyrad) thivpyeingt anithydropgtaane,
pyrrolidine, yrroI ine, -8.2 1 MAR 2007 WD 2004/ 035548

PclT]{%EQ-bmpnrrﬂeoh -dilvydEnprsiding, Aé-dW@%Wr@Pﬁ@e #ieKant| i ne, di oxol ane,
thi o aRBoaidl DY B R drRare B RS L RORACOE 87

nor plibkdnel, 3Idid)ﬂijmf aﬁ@hmaﬂm&mmﬂal opyran, 2 3-di hydropyran
tetrahydropyran 4-di hydr gpyri di ne, 1, 4- dloxane dloxane

di oxane, B #ma QW?J& inclndesaromatis helerpaydes, @ra@@m% pyridin

he%ﬁﬁhﬁﬁﬁg&%%}ﬂﬁé@g fcip(lja%n ’he e? gﬁfl’épﬁc%qglgg%r éﬁggl c

het eﬂhinzsbtd, exazoﬂa)pyﬁmlﬁpisethlazy}a dhowazole, [1y2, &mmle petrazoledilj263- pyri dazi ne,

1oy clpenduzole Jibi-aseletls da kbl 1 A gt Rl cbaziect 34725 10

t hi adi;azl 341%@392%%@129I4e xadidzdat ri azol e, 1,2, 4-thiadiazol e,
1,2, 4ag§<adfa§o triazol e, 1,3, 4-thiadiazole, and 1,3, 4-

‘oxadi azol Additionaly, ﬁlmnwlyb})e emmaasqwbrcgchmhﬁmpag@eq; doneaoinile

het er for ind ndal i.qe, .isoi ndol i ne, quinoline,
1ot riariotts BERTinG HoHOR, ot ReShyBrnabE: HosBnbiRe | ne.
1‘4ﬁ%wﬂ bﬁ&@ﬂndﬁ@uﬁﬂﬁk&mﬂk&m@%@&@wﬁﬁdﬂ@dﬂ%ﬂﬁﬁﬁiﬁﬁ&umﬁﬁmg

2,3-dih drobenzofluan i sobenzof ur an, chronene chronan i sochr oman,

%anth pbm&mwhenmﬁm shremene, ichromanz ispehromes; yenshese, i ndazol e,
pur 'réh%nﬂzggﬁﬁﬁ Jhfant neene, '£u y rlh%&&e ﬂﬂéﬁ%a L gh%fl]%m | ne,

cin ant’hr enar\t hrol i ne,

phert@;)hﬂ@ndﬁ{b?qﬁhbxﬂmw@unm&nemolﬂw ﬁteﬁdmbqjmnsﬂthﬂameg
benzot hi ophene tg}_{éoxazol e, t hi azol e ben2| m dazol e, 20
benAReBRiFEICe PhGFR mehphf@meaxﬁ@e BrenoxAEnSabti di ne,

pyTr %én%isgk&%le, r[’)Q:fi&(.':ﬂ:n;u)pherle, benzoxazole, benzthlagole, benzimidazole,
20  benztriazole, thioxanthine, carbazole, carboline, acridine, pyrolizidine, and

'_T

ﬁ
O

quinolizidine,

] One type of polycyclic heterocycles is bicyclic he’teroaromam: ring system. A

(, bicyclic heteroaromatic ring system 1s a ring system hamg two five- or six-

_ membered heteroaromatic rings, or a2 phenyl and a ﬁveé: or six-membered

25  heteroaromatic ring, or a phenyl and a heterocyclyl rmg, or a five- or six-membered
heteroaromatic ring and a heterocyclyl ring, connectedé;by a ring fusion, said bicyclic
heteroaromatic ring system comprising 8 to 12 ring atojns wherein 1, 2 or 3 of the
ring atoms are independently selected from N, O and S

_ For example, bicyclic heteroaromatic ring syste{ms may be selected from

30 indole, indoline, quinoline, tetrabydroquinoline, isoquiﬁo]ine, tetrahydroisoguinoline,
1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran,
1,2-benzisoxazole, benzoi:hiophene, benzoxazole, bcnibthiazole, benzimidazole,

benzotriazole, pyrolizidine, and quinolizidine.

~0.



qui nol i zidine. One type of polycyclic heterocycles is bhicyclic
het eroaromatic ring system A bicyclic heteroaromatic ring bMARIOIE a

ring vy st@msbayi ng two five- or six- nmenbered heter opepaRideSodikh@s. of

a phenyl and a five= or six-nmenbered 25 heteroaromatic ring, or a
phenyl and a heterocyclyl ring, or a five- or six-nmenbered

heteroaromatic, ring ang a heterocycl|yl, ring, connected by a ring

f usi on, s@i@dﬁioéﬁeﬁ?@oqﬁngé‘ﬁW{eé dﬁﬁ%&@éﬁ%@ glsHSTFSing 8 to 12
rin Mﬁc{% | : ind £ Malal=o) ntly

sel g%?‘gg% 0 Nl,% ge aﬁoﬁ %1:3& Ig'c%lr‘3 Pée?(g{rzrigrlmg fugl?g?%ﬁ?%nﬁgﬁedrroar o?rr%%gc ring
systiﬁﬁmgmyxoi;m&hzlﬂ:_ed)mbcgnﬂ ommnmo: Il’wa bottl aings aﬁ;]d]gmk‘e@ then t@o iaft_nhsi ne,

t et rahydroqui nol.i ne,_isoquinglinpe,,. tetyrahydraqi soquinoline,, ..

1 2 ommoihethrings Fanes of mslhiidet bdteoey det Seladeauinnotidine,

, 3- 4l 125 | enzot hi ophene, benzoxazol e,

enz%%%%%%?égln ﬁ%eggégﬁ%%nﬁgﬁ%%?%@g e, pyroli gi di ne, and

qui nol i zi Hetameyelg! incitledyier SGMTble, WibiRRPl(I3FEre8ydP@ls/ SHER @3/ 001604 | n
additiop to the l.ycyglic heterocycl es .described,above, heterocycle

i ncl qﬂovmﬁ%e%ﬁe%é@&ﬁ@wﬁyﬁi eiap, pymelidigyl, prrplin enyt Wwo or
nor e, k o : ; n C X | nd nore
e eRRinl YGRS, BylraBiufl o - IR L 2. T R e

het &, B dilyidesfuranyl, teteahydiofierahill iriephagyll pipeslingl; dl25B F-2tralyriept ane and
L Z-oxabi.cycl o] 2. 2. 1] hept.ane. t erocycl i ncl udes, for anpl e,
lgronéjé'yé#yi H’lﬁ‘?‘@?"&@/@o Rolyl, oﬂjé).rp%i’?ﬁ Pﬁaﬁyﬁ%“@mﬂygé'?ﬁl iranyl,

az etdﬂﬁ‘}di'_&l%yra@lﬁb&iﬁﬁ}dm?ﬁhﬁl,aPMLdihﬂbﬁjﬁidi@lDY,HvdiW| 1, oxanyl

|

~i mi dazol idi nyl, pyrazolidi I’II?H , pyrazolinyl, dioxolanyl, sul f%f anyl ,
Cz, 3-dioapat domonipgtidinyh 263,4i7Hperalafdue-d Alazepived, hempmpipsregiayly 1,3- t hi ophanyl |

pi peridinvl,, 2%, £ | Chi kperazi nyl, norpholinyl,
t hi %deﬁ’ ﬁ%]fli ﬁé'ld?h%‘r?alhiﬁi,’(&? ﬁﬁ%%kg’ﬁﬂgﬁﬂ&eﬁ )ﬁa F opyranyl ,

t et Taaxditiopyhetaydyclyl ideloddsynomplic heteroyiclils4r Geeranyl, forlexamgipxanyl ,

di oxanyl , . honopi peri di 4, 7-t et rahydr.o-1 H azepi nyl

150@1’15815’&214?%1}3{; ,Wm%dé?ﬁ%ﬂzmﬂﬂ thgenyl loﬁqqggnuL exEplyby | | and
o W EE e, B Dot ggOB T TaROR O
pyr itetrahiotyt] 1,2,83thiadinzolyy,|1,2,8ruixediakolyl, U1 2¢-tridzolyd /B2 thigdiazoliLy | |
| 937 81 L %8 8 0 a2 Mo VAL a1 A RSz SOxaz0l v
Additionally, heterocyclyl encompasses‘polycyclic heterocyclyls (including
20  both aromatic or non-aromatic), for example, indolyl, indolinyl, isoindolinyl,
quinoliny}, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyt, 1,4-
benzodioxanyl, conmarinyl, dihYdrocoumarinyl, benzofuranyl, 2,3-
C di];ydrobenzofuianyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl,
| xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl,
25  phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnelinyl, pteridinyl,
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl,
pyrolizidinyl, and quinolizidinyl. _ '
30 In addition to the jaolycyclic heterocyelyls described above, heteracyclyl
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

-10-



tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2, 4-thiadiazolyl, 1,2,4-oxadiazolyl, 21 MAR 2007
1, 3, 4- wwo amaleyssas 1, 3, 4-t hi adi azolyl, and 1, 3,4 oxadi az@tkr003/001604
Addi tional ly, heterocyclyl enconpasses polycyclic heterocyclyls
(including 20 both aromatic.or non-aromati-c), for exanple, indolyl,

i ndolinyl, isoindalinyl,_  quinoljnyl, tetrahydroquinaqlinyl, . ..

i soqui nﬁ?rpﬁ%ﬂn,totb@?}%’éﬂ%rﬁﬁ%&ﬁ?iqﬂéﬁWégeﬂ _.I%B@Wg‘“@dﬁl wdgopinueliingdy i ny |
di hydro ' \ . v, 'ﬁ%@:;; obenzof ur anyl ,

i sobenzg%gém;%?jxﬂzé%%%%%aghéxggﬁ%o%'iz"csigc rc}’manyl ,  xant henyl ,
phenoxat hi i n{The térn Yaikéus@raped alonelot asza suffix ok pofixg mifys to raticadobfihe
purinyl, 25 phthal azinyl, naphthyridinyl, ‘qui,noxalinyl, quinazolinyl,
ci nnol i ge;qe;ralrjggp}l i“%i’:R_? %ﬁ@ﬁh‘ﬁ‘} ﬁrs%%@{go%éﬂﬁyﬁ?% pr nﬁ?‘te nyl ,
Denzot hi oy Bepitis AR hord, IR 10bicpoty. bk AL oo,
benz]t ri gﬁﬂbmbpym;hwqpnh?lpw,,apd@fmg%ﬂ?iy. gg_r t)pl i nyl ,tﬁcri d: nyl , .
pyrolizidinyl, and guinoljzidi : additjon to the pqlygyclic
het er ocycl yl bhﬂégré?i xﬁlb ,aﬂ%’é‘toéraﬁé K Preihg r §°5?ﬂ3g E?ﬁ’@
heterocg&ieyh%mae_@&r@h&gmgﬁqiss.:iupﬁyg_et ween two or nore rings

i ncl ude8 nore than one bond common to both rings and nore than two
atons -10 21ThaRBOUReryDyRAGANGASIAR RAT/SBEROGFTEMDY Gefkrs tooadwalstof bot h

rings. anpl es.of such bridged het,erogycl es .i ncl ude qui nuclidinyl,
di azabi E{écﬂrgg‘t"’z“f?fﬂ“i%@v%’w b‘#?&%?@é‘ﬂ"&f& 2.11heptyl . The term
"al | coxy” Usqiedra@arfihe’asr ‘Qnfilld’f heed Mordfab % sufff @iprefi®, refigt @2l s of
“the general formula -O- R wherein -Ris seéelected froma hydrocarbon

- adi cal redivatsnf the gengaldomawly TR adsreim Riagd\R 2s indapendsptp ssdpoted

| soprop , ' toxy, cycl opropyl net hoxy, allyl oxy,
and pro%é%g@#é%‘%ﬁydfhéﬁﬁg‘%c%ﬁw@%" used al one or as suffix or prefix,
refers to radpedlused alohe as g phsfizadr fuffiathéuns OCAQO)-Rhrehefdin -Hfs 45 an
ary|. The term"” he,terS%rgrlpoxg" ﬁs d al one or suffix or prefjx,
ref b s eRfignglly sybsiityied byaroparbyle Ruduogen. Grpne ar slkpuy Acylrgpwpsinclugde, s o
hetero " amane =T W Tol ' suffix or

or et 1 . ¥ epiagle, B66H, Bty Bene YT shEny By LalBBIGARA T R and
R are dimbdpdoatbambyl.sel ected from hydrogen or a hydrocarbon radi cal

"Acyl " used ne, .a ef.i X uffix,. nea -C(rO-R wherein -Ris
an y ﬁa?oge’n mcﬁu&s%[uonne, c%iorfne, rorine an fodm%g )

—f

"Halogenated," used as a prefix of a group, fneans one or more hydrogens on
20  the group are rep_laced with one or more halogens.
The term "electron-withdrawing group” reférs to a chemical group has an
. electronegativity greater than a methyl group. Elecﬁonegativity measures the
‘ C tendency of a group or atom to attract electrons. Exemplary electron-withdrawing
groups are ~CH;CFs, -CF3, -F, -Cl, -Bt, -NOy, -CN, -OH, -CHO, -C(=0)-R!, -OR' and
25 Cyghydrocarbyl substituted by one or maore groups ‘fselected from -F, -Cl, -Br, -NO,,
-CN, -OH, -CHO, -C(=0)-R' and -OR!, wherein R'is a Cyalkyl.
"RT" or "rt" means room temperature.
A first ring group being "fused" with a seccj_nd ring group means the first xing
and the second ring share at least two atoms thereb;atween
30 "Link," "linked,” or "linking," unless otherwise specified, means covalently
| linked or bonded.
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15 optionally substituted hydrocarbyl,
groups include, for exanple, acetyl,

acet ¥{g 26@Ja9aghoxy, and di net hyl car banoyl .

chl orine, brom ne and i odine.
group, nmeans one or nore hydrogens on
one or nore hal ogens.

chemi cal gr¥lgn &

El ectr 02“3’_9?‘%‘(%%?65

el ect

"Hal ogenated,” used as a pr

The term "el ectron-w thdraw ng group”
t groupe Piguetawnemens tdiregilz foaneat

B ol 0 Frh PR B A

hydr ogen, am no or al koxy. Acyl

pr opi onyl I benzoyl , phen%/il MAR 7007

Hal ogenyj uorine,
Pbﬂgﬂe@?@mgbl’ o

20 the group are replaced with

refers to a

[0 & sgeatdy|  gr oup.

eOI’ eﬁ% OE! Eg?at tract

ra ot CF3,

-F, - GhemicBl borrdNeRh at lehkt on®latom 6HBe sedohnd @rowd, struélire @Ndom25

a . 6hydrocqr byl substituted by one or

O, Jpr, Keptuatedsarbo
Giz3 . "RE or St
e ng "teinaflos Rinds chundRAMS ARULLE TG

nore groups selected from-F,

RHneansgarban aterpyin Rstragiyre, grleculh el BORPR i s a

Loup
nd t he

Qite"gil?g%% ﬁ‘gtf.l&.r

ans Irs

i g

seconghdi¢ fsthosdvaible @t triphelsdnds WonakdRo tHietabeh ween andhis darbin stoml | nked, "

or "linking," unless,otherw se specified, nmeans covalently I|inked or
bondedenerally sdoptan 0 @tomigorbibd hybratisamopCT/ SE20031001604 Wien a fir st
group, stru LS el I " e group,
dirutture of i Pl dhuns & A BEh wont HORSER Rl BRIGRSH W B 2V,

at om fwdierain at lesdient bahd bemcteditd thad cdib@patonnis nat asingle idnd. $eoteel gr oup,

structure or atom "Saturated

st¥ uciHere, thens 1?@!5}%"35‘?”
carbo &ii‘&zﬁﬂb@ﬁﬁn? Qﬁkﬁlybﬁé;?ﬁ.l dsxf}g;ﬁrr %’(

onds connected"to n

Ca,r n" nmeans a c
@%@?ﬁ@pﬁ cgnyectgido
at&\ﬁiéj&’b%taf ;

arbon_atomin a
Bgﬁ&érb@m#éw@‘a to this

_rﬁ!iia%io [¢ doubl e or

atom a I'S carbon atom

triple
(_gener al ly ddeptrm Hherspy' alsoinicludes nrvphylénibl inlessaheremre Spdodat ur at ed

m,i n str

b tHhTap

bon".. b
at | o AGCHHRES G SRR
I'n ot BedstrubPadiRrdinglyt iTRE @erhﬁ"tﬁéraﬁf

connected to this ¢arbon atom an

spS or fwPrr encompnseasiiy adminigter adefestive amourtef a eompo
ar e

easF ﬁ

i ncl udes

cont r 81y

o, 35 e it A S o

t "
aehand 1PEwPr
afithif Be: Gl Of Me fredent BvbRih

this carbon atom generally adopts an

wher €i n
bond.

| ec

G il o

unH of sheypresent

0
i ndi.cations to the

RIS SalEtr RSB S b

recurring condition. This definition also encompasses prophylactic therapies for

prevention of recuuring conditions and continued therapy for chronic disorders.

20 Description of Embodiments

In one embodiment, the invention provides compounds represented by the

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

mixtures thereof’

F1
RFZ: N\
N

Y b1

25  wherein

Aery

Ar—OR?
o

R™ and R™ are independently Cy.0 electron-withdrawing groups;

Z is selected from O= and S=;

_ R! is selected from Cj.19 alkyl; Ci-j0alkyl substituted by at least one of
halogen, cyano, acetoxymethyl and nitro; Cy.rpalkenyl; C;.joalkenyl substituted by at

30
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construed accordingly. The term"therapy"” within the context of the _
present invention 15 further enconpasses to admi nister an effegtliMg yp7
anount wof +dd4/6 und of the present invention, to m tpgEoedoid@s a
pre-existing disease state, acute or chronic, or a recurring
condition. This definition al so enconpasses prophyl actic therapies for

preventjon of recurring conditions and continued thera or chronic
di sor depsituted byl daastpiasf by OB APSr e ORV I L SRA B, ﬁéﬁ{N t he

i toh Q4 : y f | - '
L,Réfﬂa%%ﬁkk%a?&ﬁdyﬁ?é%?%?%@%% ok UG SRR CE0k  omer s
and @iyl RECEOINROC, cZlky R R NFQ;- O salkeyl; RICSORNECRE Eylk 1) 25
2o dORANCGEOM G B calih SR REOIREE o clknl frbtimariezh SO ©
Clsl oahk ' by, $ia0 ’

ac gt g%ﬁé grh%%w?ﬁ%&%@’lhg%%ﬁ%%(%@t%%%gﬁ&msu s? Hyllﬁ ed by at
5 | Staog bt Oy ok e R
subst ispﬁgﬁé%fﬂé}leﬁfoqyggi%%g-%% éﬁ‘éﬁ:}-lﬁ;iy%%?r%}m%net hyl and nitro;
R3RAN- O . l..; =Lz E%h ; 3 :

R30C( =0) - C%.@%g{ f’c?ﬁl/ Iﬁs%%%?z%ﬂfi Qict:t ) Gaﬁégyfﬁﬁ%g?g%%%ﬁﬂé%ﬁy&yl X

R3 R4 NERalkina b h divRBOSOR bifrRdy) that togathiey vith aR8RENARNNCREgroW - 6al Kyl ;

ANSO2N(R3- C1. 6altcyl; aryl-C_6al kyl; aryl-C(=0O 5 C1.6al cyl;
ﬁﬁer'\?g% %/PQ%OE §|a| . heterocycl yl - C(=0) - Cl. 6al kyl ; substituted

aryl - Cl. 6ak eyt ,]q%ﬂbﬁkﬁttgﬁﬁﬁthﬁiéé afates GrofbtRhkddted BeRE by bhesr
het erocycl yl -Cl - %a kyl; substituted heterocyclyl-C(0)-Cl _6alkyl; and
Cl_t altydmaéeas;byl ami no; R3, R4 and R5 are independently selected from

Cogethar WS &SR O R AIOBREC GRS, oup' 10 forms a portion of & ring:
R? is selected from Cy.¢alkyl, substituted Cy.galkyl, C.salkenyl, substituted
15 Cpsalkenyl, Cpealkynyl, substituted Cp.salkynyl, Cs ¢éycloalkyl, substituted
Cs.gcycloalkyl, aryl, substituted aryl, and Cs.ﬁheteroaérl, and substituted
Cs.cheteroaryl; and .
Y is selected from —CH= and —N=.
In another embodiment, compounds of the pre_'sent invention may be those of
20 formula I, wherein .
R™ and R™ are independently C;.¢alkyl substituted by one or more groups
- selected from -F, -Cl, -Br, -NO,, -CN, -OH, -CHO, -€(=0)-R’ and -OR', wherein R' is
C a Cysalkyl; i
R! is selected from Ci.galkyl; Cysalkenyl; Cz.é alkynyl; aryl-Ci.salkyl; aryl-

25 Cyalkyl with the ary] substituted by at least one grotip selected from Ci.calkyl,
acetoxymethyl, nitro and halogen; R*R’*NC, galkyl; K?Ocl.samyl; cycloalkyl-
Cy.¢alkyl; heierocycloalkyl-Cy.galkyl; heterocycloaH{fl-Cl.gaﬂcyl with the
heterocylcoalkyl thereof substituted by at least one glj;bup selected from C; . galkyl, |
acetoxymethyl, nitro and halogen; C;.salkylaryl; Cz-sé]kyl-C(=O)-; Cegaryl-C(=0)-;

30  Cygheteroaryl-C(=0)-; heteroaryl-Cy.¢alkyl; heteroarj‘,rl-cl.salkyl with the heteroaryl

~thereof substituted by at least one group selected ﬁoﬁ; Cisalkyl, écetoxymethyl, nitro
and halogen; and R¥Cy.galkyl; : |

-13-



X is a CL. 10 divalent group that separates groups connected thereto by
one-or Ctwo atons; Ar is a C4-12 dival ent aromatlc group; R2 i MAR 7007

sel Cl. 6al kyl, substituted Cl-6al kyl,

subg\gbtjﬂﬂé@% 5 C2- 6al kenyl , C2.6al kynyl , subst [ tut gvlr@ﬂélg ‘WH

C. 6cycl oal kyl, substituted C3.6cycl oal kyI aryl, substituted aryI , and
Cs_6heteroaryl, and substituted G5 6heteroary| and Y is selected from

P 20 M PRt O IR i £ RO Ok BN | vent O
Ci -o&idiksd stae{dE i@yt ed by one or nore groups selected from-F, -d,

-Br. - C
ClrSalrlzlﬁ ISIQ%\IF@%%G%WI g(hf@yllg‘é]?qt@%?d%@%‘l?@ﬁ mn@‘ﬁbl ial kyﬁyl

ar Y, SAAaKY,. aaméﬁgi substl gx@dr@ébf 165%0}&?(&1{10&&90% ﬂk@@i’ by at

| east one group séiecte om ¢ 4cét ox fhy nrtro and

5 halsobmitnicBRORAINEDsGmie HidorinRICrydablkyl, subsymkteraﬂéﬁyclc@ﬂkﬁ,adrybyl
het o,ccloalkl-l6a|k|;htrocc aIIcI-14aIkyIvviththe
hef® %@é é&srh%qﬂ&cqh Isﬁﬁgﬁq%?ﬁwgedf(gﬁﬁhﬁ ‘? 't one group sel ected
fromCl I d | aryl ;
64l kﬁﬁwa%dRaﬁFéﬁ&éﬂEﬁﬁéﬁgysé@c?é%&ﬂm etleroar ? g% y Y

he(érsamyl- &ihd sdjvla;elnt Chegroupthay togetheswithphothiet thvahat ﬁetgfmq:ar yl  thereof
gst i tuted. Ieasé one group selected fromd -6al kyl,
ac ﬁlnlnlgo nd hal ogen; and RNCL. 6al kyl ; -13 21 MAR 2007 WO

10 2004/ 03%%Mﬁ@0&w01@%oﬂ¢@ﬁz-@ﬂzoxcﬂsmﬁ Ry, LARS) )‘-re' n the
|

nitrogen at om of theQ f/rld| ringJds an oxidi zéd sta -0); Ris
y

(s ePBd t(O)gr.ovhearin g4 Ryl or 2 wihsspi a;ld% tare indepensiently Che%i;k]ﬂ, one

) fi?t] Kk | substituted by at |east one
fl %Téllg“g?ylcg‘%@a ?ﬁ%‘%gﬁ#{t§ﬁ1 5 substituted by at |east one
f 1 uori ndn a@rtherepitadidet, conipainds of 8@ prdkefitinebatiinkthy bathoke of
subst [ tu ed aryl, and C5.6heteroaryl, and substituted C5.6heteroaryl;

Raforrpnly ﬁ'@e‘&re i ndependently selected from-H, Cl.6alkyl,
15 C2_6al kggry axg?ﬁclé%gﬂdenﬁ%gle&e&“&bﬁ& 8%, GHRGEO Witk t ogether with

anot her d| va ent
-CHFCYF;3, -CHFCHF,, ~CHFCH,F, -CF,CF;, -CF,CHs, ~-CF,CH,F, ~-CF,CHF,;, -CCls,
~CH,CCls, -CH,CHCL, -CHzCBr3, ~CHCHBr,, -CHaNO,, -CH2CH2NOG,, -CHLCN,
~-CH;CH,CN, and -CH,CH,OCH3;
R} is selected from Cysalkyl; Ca.salkenyl; Ca g alkynyl; aryl-Cy.salkyl; aryl-
20  C,ealkyl with the aryl substituted by at least one group selected from C;.galkyl,
acetoxymethyl, nitro and halogen; R*R®NC;aliyl; ROC; gatkyl; cycloallyl-
. Cy-¢alkyl; heterocycloalkyl-Ci.salkyl; heterocycloalkyl-C.¢alkyl with the
C” heterocylcoalkyl thereof substituted by at least one group selected from Cy.galkyl,
acetoxymethyl, nitro and halogen; C;-salkylaryl; C,salkyl-C(=0)-; Cg.aryl-C(=0)-;
25  Cqgheteroaryl-C(=0)-; heteroaryl-C,.salkyl; heteroaryl-Ci.salkyl with the heteroary!
thereof substituted by at least one group selected from C;.salkyl, acetoxymethyl, nitro
and halogen; and RNCy ¢alkyl;
RN is an oxidized pyridyl wherein the nitrogen atora of the pyridyl ring is in an
oxidized state (N"-O); '
30 Zis O=;
R? is selected from -CHa, -CH2CHa, -CH(CHa)s, Cs.scycloalkyl, -CH,CFs,
-CHF;, -CF; and aryl;
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forms a portion of a ring; and 10 Xis selected from NB?-, -C(=0) -,
-CHr CHr, -CH= -0-, -C(R6)(R7)-, F and -S(Oq-, wherein q 21%5MaR M7

CH,
or 2, rej and R7 are independently C . 6al kyl, I
C2. 60 S@ﬁﬁ?@‘%é%ggal koxy, OH or H 1In a further errbodi%ﬁg,ﬁio??fﬁ%l&%ds
of the present invention may be those of formula |, wherein 15 RP and
a are independently selected from-CF3, -CH2CF3, -CH2CHF2r - CHFCF3,

CCHFCHF2, - - i . CF2G : ,
. CH2CCl3. %}5 %«%F”f:d ﬁ%g—éﬁc%? 5&%@%@@@?&%@%@%@5& ]&3 CH2CN,

-CZCH23 I nelagmbups | k I wd I Lg‘ll 6 E:Iap I Gfromlaﬂhﬁ, gsgilck 3éml:mI: | with th

. ; ; -Cl . . - : th t

aryi - R SG <BlkoRY: et pURuruEd by o feonp By
H H . . . - 6 1

Cyel oa el e CR, Aeds SRR Ron R g Ry Ry anael K

hes er @;yalkory kevien Gloré phitichlavly} the hhdeneie peroapilavabnd/the hbhrreoilene

substituted by at |east one group. selected from Q.. sal kyl,

acet o%s/3ebeaigd fromy the EroyRFoRss - SUEMERNEdiing parethelerppylene@ad) - -

Co- 8alkyl-C( =0) - 3 wfham -; hetemaryl - Cl - 6al kyl ;
‘ heter%&yﬁ%%%ﬁf@"%ﬁ@%ﬁ%ﬁﬂé%%r@ryl t hereof substituted by at
| east one gthﬂdk%dxemcbﬁeﬁdmﬂyﬁﬂlgﬁedﬁvmthawmwmisﬁygofﬂ{ mmd and

hal ogen; and RNC1. 6al kyl; RN is an oxidi zed pyridyl wherein the
nitro&‘eﬁa@?ﬂbm of the pyridyl ring is in an oxidized state (Nd-O; 30 Z

180=; R2 I ; < , al kyl ,
Yok, %aﬁ%%& ffher bBbaL rayé?’?’ cofe %&I\?Eﬁ%%g sl Sy o REER
PCT/ SHR6 3F dfxh6i04 L Avhdarsinsel ect ed from an aryl ene; an heteroaryl ene; an
-aryl ene su It by at egast., one gr selected fr 6al kyl ,
Chal ogen, tr%?ﬁ‘ghownﬁeﬁﬁpe% FRRS Crrsigre ,’S%ﬁfﬂ’meﬁ 5{5\?@% TP and an
hetergza?g@ﬁ,e substituted by at | east one group selected from
Cl. 6al kyl ,“hal ogen, trifluoronethyl, cyano, nitro, hydroxy and 5
Cl. 6al koxy,ZmWer nore particularly, the arylene is para-arylene; and

LD et et o e SorE e Sk B BB Do SR e cBhocty,
4-pyridylmethyl, 2-pyridylmethyl, 1-pyrrolylethyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexyhneth‘yl, 2-pyrrolidylmethyl, 3-
pyrrolidylmethyl, N-methyl-2-pyrrolidylmethy], N-méthy1~3—pynolidyhnethyl, 2-
piperidylmethyl, 3-piperidytmethyl, 4-piperidylmethyl, N-methyl-2-piperidylmethyl,

20  N-methyl-3-piperidylmethyl, N-mefhyl-4-piperidylmethyl, 3-thienylmethyl, 2-
tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 2-tetvahydropyranylmethyl,
3-tetrahydropyranylmethyl, 4—tetrahydr0pyranyhneth)§1, (2-nitrothiophene-5-

(: | yDmethyl, (1 ~methyl—lH-imidazole-?_-yl)methyl, (5~(acetoxymethyl)-2-
furanylymethyl, (2,3-dihydro-1H-isoindole-1-yl)methyl, and 5-(2-methylthiazotyl);

25 R? is selected from -CHs, -CH,CH:, -CH(CHa),, -CH,CF3, CFs, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and phenyl;

X is selected from ~CHz- and ~CH{(CHa)-; and
Ar is selected from a parg-arylene; a para-axyiene substituted with C;.¢alkyl,

halogen, trifluoromethyl, cyano, nitro, hydroxy and Cy.salkoxy; a six-membered ring

30  pora-heteroarylene; and 2 six-membered ring para-heteroarylene substituted with a
group selected from Cy.alkyl, halogen, trifluoromethyl, cyano, nitro, hydroxy and
Ci.salkoxy. | -'
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five-nmenbered ring neta-heteroarylene; and Rs and RO are independently
- selected fromthe group consisting of -H and G -6alkyl. 10 |1 1aMAReiéh
f ur t Wer 20e4rizsdésrent , conpounds of the present invent iPOT/S¥E2YI3$01&Hose of
formula I, wherein el ‘and R are independently Cl.6 groups that
conprise at |east 30% fluorine by weight; Z is O=; 15 R |s sel ected

o pyr ?BSﬁT@%ﬂB%m%%ﬂm%%?ﬁ@Pénﬁ'ﬁ % ora S i B SRV et hyl
oy RO Sl BB U BB ?ﬁéﬁ%@%ﬁ@%ﬁa;@ﬁ%?ﬁéﬁ%—%%ﬁ iyl et hyl
N- met hyl It&vﬂ)ﬂehﬁﬂdbﬂtddﬁ&hﬁﬂhen&ﬂnmbn&ﬂld citheptdapit, indenitlopebnidil met hyl ,

4- plperldylneth thyl -2 piperidyl methyl, 20
N- rREtergF e sh i/ ¢%r&gtﬁwmpm¢§9§§he IEY%TISEWWWtJ%WId be

< PR gy PO S b g 1
4 tiptdenbitventiy Bieiidee ‘afnypossib& mahﬁomjal‘s?ﬁheﬁ&ﬁmﬁlers’ e dedalossl or

(1-nmet hyl -1 Him dazol e- 2-yl ) met hyl 5- (acet ox rrethyl ) - 2-
f urairpeyshersat, of(‘achmﬁnwsidaf Dmmlﬂéo. @pECdlm%fms of gy

5- CH( CH3) 2,
® BB MO ol et o et il APt S B | L
phesydration bba sleahs Bylyathesi iidm @Maﬂﬂi{tﬁd&)mﬁn@ﬁﬁteﬁals & b@el ected from
apara aryl ene; apar aﬁ‘gryl ene substituted with Cy6al kyl, hal ogen,

10 r jap $ eﬁ%’%ﬁ o fhegrecednirg dsssribed dherseafttl koxy: a si x- nenber ed
3 |
ubat i ¢ i 30 eSS i @pfecmploo P BER dréscidRObRCAGHE oo V! ene

r iekistias peoxhétyical isyraas, fonexample Byahdok jsoarets ofilkéirk K Aky presddt 21 I\/AR 2001

WD 2004/ 03 4 PCT/ SE2003/ 01604 n an even further, embodi nent, and
REANgnEON YI8RometTic stg’PEEJt"‘eId ?Wﬁﬂ] t he group

th% H&%@E&%&rm ¥ Fe@&:t%ﬁbﬁeﬁ&’& ¥s&NGntoldersbf the b€ under st ood

en conpounds of the present invention contain one or nore
15c hicomipoundst eff the fotamila bnpounds of the invention may exist in, and be

It will also be understood that certain compounds of the present invention may

exist in solvated, for example hydrated, as well as nnsolvated forms. It will further be
understood that the present invention encompasses all such solvated forms of the |
compounds of the formula L.

20 Within the scope of the invention are also salts of the compounds of the
formula I. Generally, pharmaceutically acceptable salts of compounds of the present
invention may be obtained nsing standard procedures well known in the art, for

Q example by reacting a sufficiently basic compound, for example an alkyl amine with a
suitable acid, for example, HCl or acetic acid, to afford a physiologically acceptable

25  anion. It may also be possible to make a corresponding alkali metal (such as sodium,' :
potassium, or lithitm) or an alkaline earth metal (such as a calcium) salt by treating a
compound of the present invention having a suitably acidic proton, such as a
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

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

. conventional puriﬁcatibn 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

-16-



1

.5 isolated as, enantioneric or diastereoneric fornms, or as a racemc
m xture. The present invention includes any possible enanti orfer BMAR 7007
di ast er 80reew/0358enat es or nmixtures thereof, of a conponmeosodesaul a
|. The optically active forms of the conpound of the invention may be
prepared, for exanple, by chiral chromatographic separation of a
racemate, by synthesis fromoptically_ active starting materials or by

10 as yFhEs pdy 1%#@355@‘@'@%#:@%599?@6%% #ipdlgateher eaf t er .
[t w '%r@fé%itpa‘?&qg%%%%gﬂi@%fﬁ@g%@%@ fopounds of the present

I nvention nay eomne ner.s, for exanple E and Z

i somers of hkesapounth of ficsiaeattion machive@otivibehuslesmassutgemt r i cal
i somer of a compound of Formula |I. I't will further be understood that

t he presterlan asmedulaiersordigrpdsaich a5 sgemistpatiédl agpeists; mvesapeemes of the

- or duerde Pashist ot oty Rl U RRE ABGRAL MR B MRl 0%

as unsgky atldbitkatesmve dokivith lak a%éi‘ﬁétb SrCBerecetdn] sidae vsbil id fe réiicgsent

i nvention_enconpasses all such solvated forns of the conpounds of the
f or mul ef nain, pertignlaslyrcheeric paisp e 2o Chromic info@matery pains naMopathiy pain,of t he

cal s Bk ofip bifess bBR MR iserl AR ConbonReor e pHab AT e R
st andaglsh 4 @R @Satisy horkaroain. iAriditivaally, tconfpoind: ee@epteelty reacting a

sufficient]ly basjc conpound, for exanple an’ alkyl amne with a
suli®t abibseniiomanay be usstialip ather digeassystaiesan; vduel flegenertign op ysignction

physi o h C | e jon. It may al so be possible to nmake a
orresdg(}%%%%géﬁaé?l%ﬁﬁg%r%?ﬁ?ég%ﬂgﬂés sodi um; potassium or lithium or
(;n al kal i neThaay tie inedmion (pmovitiesscanemndiofl fgroads 1, drphirmeaictitignlly

conpound of the present invention having a-suitably acidic proton, such
as a %,ca?mbémléoa@&ate Fh@ae%mﬂrewﬁﬁfweﬂ%?e% o theEDYan ol kal |

metal or al ' HERr élfﬁen 2 i Shn@sott he
et hoxi de orﬁﬁeﬁgf%@%&’or aéés?aib%ﬁgb y agf{ge %%llég%%gﬁ?éé%% ne %t;uch as
chidl i nermulafpg aphazmpceuiically acpeptible sab i solvatedhérev® ds bgreinbefoxent i onal

purifi tion techniques. I.n ong enbodi nent, .the conpound of formula I

P bove Sraped i e B §E A TRCHRL 6 I TP ant abl & onl t or

sol vat e t hefjeod ik 6P ¥ n?ﬁvékﬁioﬂrﬁéﬂ%"éﬁé&@\ﬂsiﬁ'tﬁ svi BsecinilyAR 7007
W0 So0a/ oncRtlommAiil: SRR rkenfivaRic 4 a; hydr ochl oerr?lﬁ?é,sl’r%dr br omi de,

phosphiat the therapp vfyariansgait ennditidne incdyding, bfut not limited to: acute pain,
chronic pain, neuropathic pain, back pain, cancer pain, and visceral pain.

20 The compounds of the present invention may also be used in treating pain,
cancer, multiple sclerosis, Parkinson’s disease, h:ansﬁlant rejection, Huntington’s
chorea and/or Alzheimer’s disease.

(: In use for therapy in a warm-blooded animal such as a hmman, the compound
of the invention may be administered in the form of a conventional pharmaceutical

25  composition by any route including oraily, intramusc:‘{ﬂaﬂy, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracially, inixajbnously, epiduratly,
intrathecally, intracerebroventricularly and by inj ecti;ion into the joints.

In one embodiment of the invention, the rout,:c_';: of administration may be oral,
Intravenous or intramuscular. | : '

30 The dosage wiil depend on the route of administration, the severity of the
disease, age and weight of the patient and other factérs normally considered by the
attending physician, when determining the individua-l regiimen and dosage level at the
most appropriate for a particular patient. i
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tartrate, citrate, nethanesul phonate orp-tol uenesut phonate. Th
conpounds of the invention may have activity as pharnaceuti cal g,‘ MAR 2007
par tWouwiee3a58nodul at ors or |igands such as agoni st BCT{SEra0BAbicaponi sts,
i nverse agonist 5 or antagonists of CB2 receptors. In one enbodi nent,
t he conpounds of the invention may exhi bit selective activity as

agoni sts_at CB2 reﬁeptors agnd are use in the relief , ofpain,

' 2 ul :

par t i cul Z0r[PyeRarRs Rhernaappicas COPOTHNS AT e ORRMECS Py tiw n,

ne ai hi: Ih3rma | : A ' -Rakn. Conpounds

of %%?’e@%lﬁ’t%hl nvecfléta ﬁgarllﬂ’rardad)(}cptgﬁg %ﬁ@g&ﬁ%a%f%{@gaﬁf t&ﬁgia@]l I#gﬁ’ﬂa'c ute pain.

Ad@otit dioah pysparatiopoimpiiee pbwiders, mbiets dispélitleagantlescapaylee useful in

ot her, di se&xse states in which degeneration or dysfunction of CB2

r e SaFheds40F SUBPOGEIIRS- or i npli cated. Thus, the invention provides a

conpound id Qb &n! ﬁ%% : or solvate
5t her eof ,Ag&shd;erel n efbgroglégg | rﬁg‘g or b%g?h?kr?@%g?%%?m%n&gk%ﬁh her

as fflacoring bgenty, sslebilizemsylebticaris, pospending aphets,Udedead, ar talsispound of 15

formula |,  or a pharmageuytically acceptable _salt or solvate thereof, as

he AisisgRERg agwts; it fan alse !ﬁ?él% ingmpatepialg nedi cament for use in

therapy ., B%d&%!@? %E:Q?r o 3 ﬁﬂ&y%ﬁﬁ%oli%ﬂ%ﬁﬁhii?ﬂl TR fREwifiGlid| 1D

t herapy, especrally for e therapy of various paln conditions

i néinely digided vompound ¢fithe axvehiion, ax thencpiaeé bompadenonlictaplsts) thaeur opat hi ¢
ai n, back pain, canger, pain, .and visceral pain, 20 The conpounds of

' e
10y h8CHheeCUPRODERR B X ShW iR I FADCHRARESAC RRCESTAES PEIRETUE dhcer ,
i ﬁ*a@légﬁﬁgﬁfogﬁhﬁdc@ﬁﬁ@%!fﬂ hé sKlipe A8 Size [de@RIP! ant rej ection,

Hunt'1 ngt orea an zhermer"s disease. C. In use for therapy
i n. a warior prepatingisupposibdry Souipositions, hlesrmelting waarspol asla nekturde -

ond ritscatiq Eperbied a5 BocaiBie ettt b Yoo B bR HERHISF R
| N}iPER4EE tHeRdih 15?;, ol Brath B aRiEhY. ThORbReh h¥mogddtbidRar@kd M then

i ntraperitoneally, int rat horacr al | y, intravenously, epidurally,
13 i npeuretdutalchyvenient sized meivlds andtallogigtl 2o ¢9oland soljdifinj ection into the

joints. 4 ne enbodi nent of t i nvention. the rou f adm nistration
haybe oS0t B RO A Ehetim Aol e bing Seatatd e ko "uohend on
t hﬁl%]a?,bﬁe@ﬁ@,fdeﬁ&ﬁi, BiaSdH, &hgAantH, BeetsA eliibse, additnccarBbspateyl age and

wei of the patient and other factors normally considered by the
at ﬁéhd@%am%ﬁﬂwﬂm@.f@ﬁoﬁ@ﬂ@fmth@hkﬁe i ndi vi dual regi nen and dosage

level atnbbe: IBSHosRRRE Rlsh BhEnddi to InchRd thE Wit §Fthe adtive

20  component with encapsulating material as a carrier providing a capsule in which the

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

C/ Tablets, powders, cachets, and capsules can be used as solid dosage forms
suitable for oral administration.

25 Liquid form compositions include solutions, suspensions, and entulsions. For
example, sterile water or water propylene glycol solutions of the active compounds
may be liquid préparations suitable for parenteral administration. Liquid
compositions can aiso be formulated in solution in aqueous polyethylene glycol
solution. |

30 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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21 MAR 1007 WD 2004/035548 PCT/ SE20031001604 For preparing L
phar maceuti cal conpositions fromthe conpounds of this invent? dMAR 2007

i nert, Rbgg;{g?ﬁ&gghcal |y acceptable carriers can be eit h?@@.&@g’é’?{s@‘b| o

l'i qui d. orm preparations include powlers, table
granul es, capsules, cachets, and suppositories. 5 A solid carrier can
be one or nore substances, which may al so act as diluents, flavoring

agent Spaf@dayl Bidhl #&Siafurall syBihe6E Bludis, BHBEHRthNL-RERRE, SodRiknders, or table
di sintegrating agents; it can also be an encapsulating material. In

powder earboxymethyrdediniose, sadfoties syspendingagerts knewn ihthstphrenigeuticali xt ur e
wth tEe fli nel%ibdi vi ded. conpound of the invention, or the active
conmpon u l ets, the 10 active conmponent is mxed with the

carri er havigRgeddify 68 GRSESANoRIRShRENEN MRS SHaBSabduticsMick@RsRion _
proportions and conpacted in the shape and 'size desired. "For preparing
supposwilb pyefoebiydsciudofism G0F%we FBYaw g went byoawdightd, momsipreferably of fatty

acid glycerides d cocoa butter is first. nelted and the active

nor earti 048 © 5. PEEE SoREPRd of e hishtiof Ao liah BT Al e Hne mol ten
homogepgay $adBdPdnubf] tompéonl 5 poured into conveni ent sized moulds and
allowed to cool and solidify. Suitable carriers_are magnesi um

carbonat e, deiherapeutinally efeetive, amaint for the prastice ofthg presemdaventiondext ri n,

o T ow ey bERERRe, BPh e ffmowd Bierh B R Bl T anhoni 1 on 1 5
al o i rbpekedftie indBAddEpdthat, ar itbairdted wathid the caglck/6f the disegfgponent

w th encapsul ating material as a carrier prbviding a capsule in which
the awhiohds beinsdisatet of whbich is beimgmersntes; heeneaf ¢ skifl is thastinded by

a carrier G hD: L af.d ' ' . | hets are
(ic'ncl uded. mﬁ&g?gﬁe sg%ﬁ%ét;ﬂg?1@%@&%{1gsfthgﬁsdé'\%%%juﬁ%g?%%oggéﬁége as solid
dosageddfutedmbose foraln Maindhctoredf slediopmentat i on. 25 Liquid form
conposi tions, inc]ude sol ut iﬂg&z,msuspensi ons, and enul si gns.  For

r

exanpl e, st &l§o withigthe scgpe Vrtiopisibe uge gEHY Cmpaungdof formuip L

acs v &Hﬂﬁjﬁﬁm@y ibfH i T:Xo) | itable for parenteral
adlm' n?%’??lg%)l on. Li qU|f cg‘hr%%%g%%fg{ls ggtﬁél!gf’g%pa%g formulated in solution
i n aqueous pdditmphlly proeidglyistbe use of sty comp@tid Agemrding te Pomailaristof or  or al

Nater ARG SSF O ETES Bt Cerpy fgping MR RN B B o, |
but not limited to: acute pain, chronic pain, peuropathic pain, acute pain, back pain,
cancer pain, and visceral pain. |

20 A further aspect of the invention is a method for therapy of a subject suffering
from any of the conditions discussed above, wherebyan effective amount of a
compound according to the formula I above, is administered to 2 patient in need of

C such therapy. |

Additionally, there is provided a phmaceuﬁ§a1 composition comprising a

25  compound of Formula I, or a pharmaceutically acceﬁtable salt thereof, in association
with a pharmaceutically acceptable cartier.

Particularly, there is provided a pharmaceutical composition comprising a
compound of Formula I, or 2 pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable garrier for therapy, more particularly for therapy

30 ofpain. ' ‘
| Further, there is provided a pharmaceutical composition comprising a
compound of Forromlz I, or a pharmaceutically acceﬁtable sali thereof, in association
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and t hi ckening agents as desired. Agueous suspensions for oral use can
be nade by dispersing the finely divided active conponent in JdtMAR 2007
t ogeiHShodskdaga viscous -18 | 21 MAR 2007 WD 2004/ 8pR#80063/001604

PCT/ SE2003/ 001604 material such as natural synthetic guns, resins,

met hyl cel |l ul ose, sodium carboxynethyl cellul ose, and other suspending
agents known to the pharmaceutical fornulation art. Depending on the
nmodetlod phammaneeticallyisoeepiablecastienr usedr avy chthecongitions diseussad wi | |

pr g)er ably include fromO0.05%to 99%v (per cent by weight), nore

pr Yebl y fromO0.10 to 50%w, of the conpound of the invention, all

per cent agpe RinbHRALEET, th 8bRBoBREYS R inVeftdn 40 FRALRIth beActive
therapeutically effective anount for the practice of the present

i niewaids €Bzrregepbers die warmiblended byimdls e chwmak Raricwdadly i a i ncl udi ng
th i ght .and..10 f..the jndividual patient, . and

51 neaRppudpRe HEStaRaR SRR bereori ot Ba st P Rne R S2b U ¢ cat e
O 2¥hMvE nks, MRhASHRIEUKRSEVIHEY, BItRedf /nish Es%ﬁ%/s, alcbhipolid fshe art.

Wthih the scope of the invention is the use of any cConpound of fornula
| desteddler treitactydly dowand Ghureorpiions aod dissowaticn condiavb@ahis Al so within -

the,sco f the invention i he use of .any co nd of fornmula | 15
{ o PO PR Astian B SReAR gl o SRt e Ve R

Ad gédebRifebY neREGERTL, bStht 08mPEEnd W3Ry cePsMbMExQICYeh&diyo Formula |
for hé manufacture of a nedicanment for the therapy of various pain

10 c o mefeersi to ke ¢anskenigatiag of theeompaund;afiwhich 30946 digplacempnti of a dandssd ¢ pai n,

ne i ' . ' b [ cef o d visceral

par bi63s ot e s R Poc RS EE, Benerb 1R opBPiT g0 {27200 of
Czu bhgittlas ¢bipoiid towddCB eceitotshaeQ ikt thopaticilscingrindione, wher eby

n effectjve amount of a conpound according to the forpula | above, is

adfirengsy digaed tavadpbei(Haureramioieeds orrestb epmprendssyith wiaivelonal 1y, there
80 R A SRS 31 ORI e PO O
15 assaeptor ngonistai t h a pharnmaceutically acceptable carrier. Particularly,
there R oNvies of i dammpauad fowaads CBy Redaptors ate 8130 Boasurod in &
similar assay. It is known that even though CB, receptor agonists are also effective in
relieving or managing pains, their use is often associated with undesired CNS side-
effects, e.g., psychoactive side effects and abuse potential. In one embodiment, we
20  surprisingly find the particular compounds of the present invention tend to bind
weakly to CB; receptors, have relatively high Ki's towards particular CB, receptors
and thus low binding afﬁni’ty toward CB; receptors. As a resuit, the compounds may
C show no or less side effects in treating pain in comparison with conventional
cannabinoids.
25 CB; receptors are generally expressed in peripheral tissues, particularly in the
immuno-competent and inflamiatory cells, which are believed to have therapeutic
effects related to immunomodulation, inflammation and bronchial-constriction. The
CB; receptor selective ligands such as CBz receptor agonists may have therapeutic
niility in controlling diseases associated with these conditions.,
30 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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— et e - o

conmpound of Forrmula 1, or a pharnmaceutically acceptable salt thereof

I n association wth a pharnmaceutically acceptable carrier for 2t1hMAPazﬂ§W,
nmore par Wicc20bam3sgas or therapy 30 of pain. Further, themgrsmpéegd a
phar maceutical conposition conprising a conpound of Fornula I, or a
phar maceutically acceptable salt-thereof, in association -19 21 MAR
1001 WO 2004/ 035548 PCT/ SE2003/ 001604 with a pharmaceuti call

accept adritenesd maseeellssehich playye apcialireleds senplifiving the moﬁﬁéve. I'n

P ovas bR SN i SOTRRD e b SRRl 60, O 8" v
Par ti cybaldhypwhils be it idEe Sfenuiitton dhRRid GldepRdheidiéa be effective

° CB2 receptor agonists. In vitro assays, infra,” denonstrate these
act i vi miaerophages npes sreptmeant of bP8ssays, a conpound is "tested for their

. tivity t .CB2 . t d, di Lati, tant (Ki) i
 obthi ned t oo b SR ToBF bRV o B AT bedit e orpouna
t owar dtEanal RSP LR PRl FER hbd bRl fhizRithel ik RepeaBRUN@e AR t he

current context, 1GCso &enera_l_ly 10 refers _to the concentration of the
conpouregepivrsihinsticed wndirsphditienssfimpiung ostiagtvatipn sndldhgactBye C132

tor Li has. b . e Al i for
ettt BB AR oot 2P S Bl eebic ARy Mook B i s o
CONPOUREkni shioWn HRdt B vEH GRinlitie wWacBeitdl Srypdd ek RGRRIcAIEd whE a resul t,

conpounds with relatively |ow Ki towards 2 receptors are relatively

st HhngnempinjareBedher itha beensfemmwsizaied thedperipher SEEHY8 At s. The

activigi of .t h O &é% ceptar r nmeasured in a
- siml aweglégeagﬁha?i%?@@ln%ﬁe ﬁg'\é\@&%égn *‘gﬁgﬁp‘;@%f%‘%@gg‘ﬁ é’rsﬁggoni sts are
al so etdmegdundethisnshove hilewer i mrtherkndgo agsapatiizsiostdi the iseniicn phyen
associ ated wth undesired CNS side- eff _c%s—; €e.g., psychoactive side
ef f ect &e up@blgio be userd By @P}esﬁﬁd}fﬁi@a&ﬂ%‘a HEPRD Tg@ageiienty pri singly find
the particu s [ | -hi weakl y
to CB2 rec egtﬁ%%@?ﬂﬁg\%gﬂ% altléa\ggT ?ﬁ’ﬁ?g ?Bﬁir%%ﬂ r s%pr\(g?l??%ﬁ%%ko@l
r et pt called GBadelebtize banmabinoitishhawftietmshopm tvwaddeCRibptasisaptgtioma As a

result, .the.,c ounds . C show r less side.effects in treatin
pai n i Sl RO BV AR T 5110 SREPEh ATUTtBR FUAPPRG RS SUPBSSeBRE [ eceptor o

are genfialilitraBve CAR SR S UB,REEhRR 85dtisth b DGRt aBrbkiatd cBhéef cbils.t Ne

CB, receptor agonists can also induce tumor suppression in a rat model in which rat

i

7

glioma C§ cells are inoculated intracerebrally in the rats. Both clinical and non-
20  clinical siudies also show that CB; receptor ligands may also have a positive effect on
multiple sclerosis.
CB; receptor agonists may also be used in oﬂ;er therapies related directly or
C indirectly to immunomodulation such as treating asﬂiina, bronchitis, chronic
obstructive pulmonary disease (COPD), reversible aifway obstruction, adult
25  respiratory distress syndrome, psoriasis, theumatoid arthntxs, and allergy. CB;
receptor agonists may also be effective in treating Parkinson's disease, Huntington's
chorea and Alzheimer’s disease, and Crohn's disease:: CB2 receptor agonists may also
be useful in transplant rejection therapy. _
Therefore, in another aspect, the compoundsiof the invention may be useful
30 - and effective in treating LPS, pain, multiple sclerosis, asthma, bronchitis, chronic
obstructive pulmonary disease (COPD), reversible a;_'irway obstruction, adult
respiratory distress syndrome, psoriasis, theumatoid arthritis, allergy, Parkinson's
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i muno- conpetent and inflammtory cells, which are believed to have
therapeutic effects related to i munonodul ation, inflammationl hidR 2007
br ovodped4sesmst ri ction. The CB2 receptor sel ectivepdi/geandszomeeh as CB2
receptor agonists may have therapeutic wutility in controlling diseases
associated with these conditi ons 30 It is substantially established
that CB2 receptor IlgandsAﬁ agoni sts) are  generally effective in
tréwpaﬁgHmhnﬁ%gchfgemmh %hemfﬁ}d!ﬁﬁé%?d hays diggasesgndritansplente  si de
;%g‘{tﬁ’ such as addiction and the CB2 receptor |igands nay have simlar
€% on humans. For exanple, CB2 receptors have been found to be
expr ess @fla firthe? Qs eg€ht invdRtis rbivitith 248etR6d bORRPAZRED 1604
peritoneal nast ceIIs ich play a crucial role in amplifying the key
nePQ@P@#’tﬁlﬁf}fm’nﬁ‘&é or (NGF) whi ch may induce inflammatory hyperal gesi a.

ot ni tr REORHaSY ol 1 nRER o AUt Re Helat Bl of P s

Ccji sclosed in the invention nmay be
S

10

15

| nirtidie$ thersiep of reactingracompmaid répreyeduydormihdl wiB2 recept or agoni sts
may, induce analgesia. In particular, it has been found that the
exér ‘the CB2 receptors is induced under conditions of inmmune
cell activation and that a CB2 agonist elicits anti-inflamuatory and
peripheral analgesic activity, Mreover, it has been shown that CB2
activation inhibits me ni ¢ pq{ IgeS|a associated wth 10 nerve
injury. Further, it has,Faghn rated that peri pheral CB2 receptors
may nedi ate antinocicg%tion i rat. Consequentially, in one
enbodi nent, the C conpounds tha alower Ki inthe in vitro assays
ui t@l e to be used in therapies
such as pain relief or pain managenent. CB2 receptor selective |igands
SUﬁ ]%ﬁhCBZ receptor agonists (sonetinmes also 15 called CB2 sel ective
navi'hoi ds) have been shown to induce apoptosis in glioma cells, in
bot h i NnR¥ dnd®RBagk indeyd;ndenﬂjéblebmsvntﬁdmatd‘h@g ge@vpstence has supported the
antlprollferatlve effect CB2 receptor agonlsts on breast and
prostat%l% aﬁfsreceptor agoni sts can al so i nduce tunor
suppresﬁl &N %F&ﬁ% model in which rat glioma C6 cells are inocul ated
|ntracere T9 ’he rsts. Both clinical and non 20 clinical studies
al so shkmsaHMdﬁBErm@dhpﬁnpaﬂateggrd@smm&tﬁdhmwmmmbve effect on
multiple sclerosis. CB2 receptor agonists nmay al so be used in other
t h#P®Bi es related directly or

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

Ar is selected from a divalent aromatic group;

R?%is a Cy.¢ group; and
Y is selected from —CH= and ~N=.

C Tn another embodiment, R¥!, R, R, R?, Z, X, Ar, and Y are the same as those

20

25

defined in the context of defining formula I.
In a further embodiment, the reaction conditions for the above reaction step

may be as follows:

Process a) A compound of formula Il and R?0CArX(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
-L

Processb) A compound of formula I and R*0ArX(C=0)OH may be .
reacted together in a suitable polar solvent (e.g., dimethylformamide (DMF)) in the
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C. indirectly to i munonodul ati on such as treating asthma, bronchitis,

chronic obstructive pul monary di sease (COPD), reversible airwdyl MAR 7007
obst r ucicPihoqaskdid 25 respiratory distress syndrone, pPgidShdvooieos

r heumat oi d arthritis, and all ergy. CB2 receptor agonists may al so be

effectlve in treating Parkinson's disease, Huntington's chorea and

Al zhei mer' s di sease, and Crohn's disease: CB2 receptor agonists may

al so firesensedbfi- (ﬂmzabaﬂsmaant—l-r}é] -H N NN -teltrerethy]l uididmef or e, i n anot her

aspect, the conpounds he |nvent us effective
int ré&xﬁﬂ‘@"@lﬂ@si’ £ xand; abase F\é‘g’o@r%)éoﬂgf’ﬂﬁ&lﬁj%@ﬁgﬁgéﬁé chronic
obstr ?@f& i cijon, .
adul t%ﬁlgéségcllrgg ry [ ‘sx&fhess sy¢1 onel)“{%@\gfr%%gﬁsé)%eg a%er}g@n% dgmtt ritis,
all er wgorﬁpmklﬂmﬁ@dsmmlam 21 MAR 7007 WO 2004/ 035548 PCT/ SE2003/ 002604
di sease, Hunti n%eon s chorea, and Al zhei ner's di sease, Crohn's di sease,

and transplléllrﬁ“0 ‘éF@?t)ﬁi‘@%Pntalﬂ%eﬁmﬂlﬂdth@FEPé%é@%e GW‘JEFlé@@Pﬁ i nvention

pro‘éhﬁﬁﬁgﬁﬁwﬁqﬁ qﬁoﬁﬁgﬁ%‘%ﬁgﬁ%ﬁﬁgﬁw oun‘%ﬁ(ﬁJ c?‘#e | ﬁi[/gﬂ&h?gﬁ

I ncl udiaanildehyleep of reacti ng a compound represented by fornula 11 with
RZOAr XC(0)A: Z NH2 R', II1k" F.N11 1 Y NHI /T7ipt wherein 10 R' and

e are independently el ecﬁro%aw ng groups; Z is selected fromO=

and S=; Rl is a C-a gr% UPN N/alxent group that separates groups

connected thereto by one ORFE t% ArOR2
Yo S T

| . R
c a
N
H (11I)
wherein
10 r and s are selected from 0, 1 and 2; _
R¥ is selected from Cygalkylene, -O-, and -NR'!- wherein R isa Ci.salkyl;
R™ and R™ are independently electron-withdrawing groups;
X is a divalent group that separates groups connected thereto by one or two
atoms;
15 At is a divalent aromatic group;
A is selected from —~QH, -Cl, -Br, and -L
_ RlisaCig group; and
C Y is selected from —~CH= and ~N=, -
Tn a further embodiment, RF!, R R?, X, Ar, and Y are the same as those
20  defined in the context of defining formula I. '
In an even firther embodiment, the reaction conditions for the above reacting
step may be as follows:
A compoimd of formula IIT and formaldehyd¢ roay be reacted togetherina
suitable solvent (e.g. methanol, or tetrahydrofaran (THF }) in the presence of a
25  reducing or hydrogenation agent {e.g, NaCNBH;, NéBH(OAc)g), optionally further
in the presence of an acid such as acetic acid, to form a compound of fornmia L
| In an even further embodiment, the compounds of the present invention can be
prepared according to the synthetic routes as depicte§ in Schemes 1 and 2.
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15 Ais selected from-OH, -d, -Br, and -I; Ar is selected froma
divalent aromatic group; RZis a C.6 group; and Y is select ed MARCAo7

- CHwwanduad3ss4€ | n anot her enbodi ment, RFI, R, R, Prsgo0¥ookss and Y
are the sanme as those 20 defined in the context of defining formula L
In a further enbodi nent, the reaction conditions for the above reaction
step .maybe as follows: Process a) A conpound of formula Il and

RZOAr X(C=0) A naybe reacted together in a suitable solvent (e.g.

1, 2-dichl oroethane) in the pé@fﬁﬁ'c of a 25 reducing agent (e.g.,
zinc) followed by -treatnent W %N acid (e.g., HA) with heating
(eHg.c at 7,‘91-3100C to forma cogpound of formula |, wherein Ais -C,
-Bror e BE8 ’s’%'%c@\ £ aupound_af MKar iR | | ?r}: VAN ©) OH nmaybe -
_ £ g

. rea 0g a suit | ar sotvent (€ 9.}
di met hyl forgmmggg%%) ilfa(t%e S5 B1 MAR 2007 ViERZ004 e
PCT/ SE2003/ 001604 presence of R

O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uronium

hexaf | uor ophosphat e (HATU) and a base such as dii sopjdhy?dm hyl am ne
(DIPEA) followed by treatnment with an acid (e.g. HO{\)E9#% h heati ng
(e.g., at 70-100C) to forma conpound of forrmula I. I A her
enbodi ment, the nmethog of preparing the compound of theg invention

includes the step _qf Meagtigg a conpolf &_g'énte byi formga 111
with fornal dehfide: YO ~B>—_M( RF2 Hﬁgﬁ% 1% r N%i@ﬂfs H
(111)  wherein pgc N . A-OR’  or RROAIXCOH FgcJ NH
‘ R’ MATU, DIPEA i
DMF
C .  2)HC), 85°C
1,2-dichloroethane

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

5
Scheme 2
0
o N ~~ N
T eizor Y L
F,C N Ar-OR*NaBCNH, F,C N  A-OR®
or NaBH(OAc),
\ )s HCHO, AcOH, THF )s
r=0,1 =0
C H s=0,1,2 h{ ;=o':!|,2
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

constraed as limiting the invention.

Example 1: Biological Evaluation
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10 r ands are selected fromO, 1 and 2; R1O:is selected from

Cl - 6al kyl en -0-, and_I RLI-, wherei nRt 1is a Cl-6alkyl; RF) ArlaMAR1007
are ind ﬁ@é’ﬁ?ﬁ%ﬂ el ectron withdrawing groups: Xis a diREVSHO00eEN

t hat separates groups connected thereto by one or two atons; 15 AT is
a dival ent aromatlc group; Ais selected from-OH, -d, -Br, and -L Rz

|sa = ectedfrom CH= and N-. Ina farther
heh, 8 b , and Y are the same as those 20 defined
_ | n the cont éMmanfCEﬁﬂeccptmg&tﬁermbptot BidlogynthCGRBwr humtahIBaebadoment ,

the reaction conditions for the ahove re I.ng ep maybe as fol | ows:
A conpBamPBiePIggt (AHEL) membiaRes e gigﬁawﬁfé{ 3 gﬁ@ﬁé@"!‘%é?g in a

tab - h
or esengeni e, d%%*%?@%%%%%%&%@é*%%@%ﬁf?ﬁ@& A
NaBH( GaX FDT A8 did MgCl,, fand Olfeng/mD BIre faptyeethies, ot 2a) aed dli €d1 as
acetic acid, to forma conmpound of fornmula L In an even furt

embodi prsHainingthe apIFRRNAtE SRt ofeprpleasan distifuded fdt-wigh plases. pkhep ar ed

51" W SR8 el PRl TS AR A8 eRIRE gob Mo

1) SoQic¥e-rSipdnESGiies doMeRvitiv IR CP55,940Gt BEIDONG 25080 Bpa) paiielHRA3) 2 FCJ
+FF3CJNH 3 R I-{ (%legEtOA or, SnCl2,
0.21 nM) in a final volum 0 e total an non-spemﬁc binding are
10  determined in the absence and presence of 0.2 uM of HUZIO respectively. The plates
are vortexed and incubated for 60 minutes at room tenriperature, filtered through

( Unifilters GF/B (presosked in 0.1% polyethyleneiming) with the Tomtec or Packard
harvester using 3 mL of wagh buffer (50 mM Tris, 5 mM MgCl;, 0.5 mg BSA pH
7.0). The filters are dried for 1 hour at 55 °C. The raé_;iioacﬁvity (cpm) is counted in a

15  TopCount (Packard) after adding 65 pliwell of MS-20 scintillation liquid.

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

membranes (BioSignal) are thawed at 37 °C, passed 3 times through a 25-gauge

20  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 ECsy
and Ep,, of the compounds of the invention are evaluated from 10-point dose-

Cl response cufves done in 300p1 with the appropriate ai_::nount of membrane protein and

100000-130000 dpm of GTPg>*S per well (0.11 ~0.14 nM). The basal and maximal

25  stimulated binding is determined in absence and pres:'ence of 1 pM (hCB3) or 10 uM
(bCB,) Win 55,212-2 respectively. The membranes are p}e—incubated for 5 minutes
with 56.25 M (bCB2) or 112.5 M (hCB;) GDP prior to distribution in plates (15
MM (hCB;) or 30 yM (hCB;) GDP final). The plates are vortexed and incubated for
60 minutes at room temperature, filtered on Unifilters GF/B (presoaked in water) with

30 the Tomtec or Packard harvester using 3 rl of wash buffer (50 mM Tris, 5 M

- MgCl,, 50 mM NaCl, pH 7.0). The fitters are dried for 1 hour at 55 °C. The

radioactivity (cpm) is counted in a TopCount (Packdrd) after adding 65 ul/well of
MS-20 scintillation liguid. Antagonist reversal studies are done in the same way

_95 -
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0 1) R2CArx000l, Zn 0 F3C-N N~ 1, 2-dl chl oroet hane F3C~-N \ NHZ é FOC

ArOR2 or RROArXCO2H F C NH Rl HATU, DIPEA s R+ DMF 2) HC, s&tMAR 2007

1, 2-vichisanzmsihane R, R2, Ar, X are the sane as def0I/RREI0GEHOVE®4 5

Scheme 2 O F3CJ N}-X HCHO McOH F3C J ( ~--- X F30N ArOR2 NaSCNH3

F3CNAr ORZ or NaSH(OAC)3 HCHO AcOH, )s THE r=0,1 r=0,1 s 0,1,2 s
0,1,2 Ar, X and R2 are the sane as defined above. 10 EXAI\/PLES The

i nvexsepbibata) an fagcmwedoseyéesn@@@rqums idaneriy e gpsesance ¢fis qomstanbl | owi ng

SR S BEEEE S Br  o HrePBH B0 RURRN B aa%if??t tested,

andpekérice o@h&:oﬁétbnﬁdbnb&:traﬁ@m&fﬂg&ﬁbtas limiting the invention.
Exanpl e 1: Biological Evaluatign -24 1 21 MAR 2007 WD 2004/ 035548
PCTI SE20Bessnasths abpcEssasetn dspeiaton mnstﬂnﬁ M@ommc‘ém recept or

B RERLRIELR R QYR et P BRRRRE whb O 20"
followmg equation:
Ki= ICSQ/ (1"]‘[1' ad]/Kd),

‘Wherein ICso is the concentration of the compound of the invention at which

',_U

50% displacement has been observed;

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

C Kd is the dissociation constant of the radioactive ligand towards the particnlar
receptor.

‘Biological data for certain corpounds of the invention are listed in Table {
15 below.

Table 1
Biological data
{Compound "hCB1 | hCB2
No. Ki (M) | Ki (M)
1 o 2799.9 3.1
'I:?J/\NJ\Q:\
F
e
o,
> S | 50844 | 58
F
W,
H,
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concentration of antagonist, or (b) an antagoni st dose- responSf %Béve
is done in the presence of a constant concentration of oni st |

on tWE BHHAESWssays, the dissociation constant (Ki) PCSSERNLPIM4 | ar 5
conmpound of the invention towards a particular receptor is determ ned
using the follow ng equation: Ki = 1C50/(1+[rad]/Kd), Wierein IC50 is
the concentration of the co ogg%%gf tg knvention at which 50%

di ppl acenent hasgbeen observead ?4 standard or reference
radl oacti ver T;‘ﬁﬁ’ cemtratiion at that nonent; and Kd is the
d|E500|at|

%%th 2Ye b—{ he radloacilve | i gand towards the particul ar
receptor. Bi Iogicaléﬂ‘!@fcn certai p conpounds of the invention are

ligted in Table 1 bel pw. |Table 1} Bi ol ogj cal data Conpound hCBl
hCB2 No. Ki (nMK™'nM %1 4799.9 3j1 CFH\ \ CH (0 Hc CH 2
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2 1 MAR 7007 WO 2004/ 035548 PCTI SE2003/ 001604 27 1356.8 3.2
Nry CH3 29 5814 9. 68,

28 5538.6 4Q5 CNrd F |

[ F H/

r WO3OUEH48 3.1 F~ N\ F ~ P 31 826.4 13.5

OF NF/ NryaC-/ CH

“F ROTAE0a0

-31 2 1 MAR 7007 WO 2004/ 035548
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_ Example2: § gsis of intermediates 1-39
Intermedijate 1
4-Fluoro-3-nitro-N,N-bis(2,2,2-trifluoroethyl)benzamide
HO NC: F'a/\ N

- -

4-Fluoro-3-nitrobenzoic acid (2.50 g, 13.5 mmol) was refluxed in a 2:1 mixture of
CH,ClySOCI2 (150 mL) for Sh. The solvent was concentrated and the residue was
dissolved in CHaCly (50 mL). Another CHzCl, solution (50 mL) of
diisopropylethylamine (DIPEA) (3.50 mL, 20.3 mmol) and bis(2,2,2-

-32-
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( CH, 3453782782cxa FNc, O O 355572.3 1585 1 ~~ F(  F
FQH /\ / \ ~( _Ot NN 365751.1 14.0 F~v / (O S cH @&1MR%y
Exanpl e‘wl‘!%ﬁﬁﬁé%ls of Intermediates 1-39 -5 I nter mediBEESH2003/001604
4-Fluoro-3-nitroN, N-bis(2,2,2-trifluoroethyl)benzanide 0 FFfN NO2 HO
F~/F J ~ F FF  4-Fl uoro- 3- nitrobenzoic acid (2.50 g, 13.5 mtol) was

s contuieddiniie hHR% 200 ambobl YR et avdetitilis i et (50 )
Anot he&m@ﬁ%@éﬁn@ﬂ&@lb@p@f tﬂaéfacmtam&{ded Tihe QBRugiB ks Ruhdd DR T (e, (3. 50
i, - -32 21 MAR 2007 WO 2004/ 035548

PCTI SET08 sﬂa@qmas thenfwasbcd)mﬂm% KM solntn, sptaiedNaiO0) selalion,hen

dded d to. th |.d t 0 Q)..of t d

aii or e B Riad et Ry deona HaHOG, P bigoB by et fon e

then Wamidadtop %ﬂh Yt Y] 98ingtd: HEE}QBM@WSEWQ sy TRaMR and

brine and dried over anhydrous I\% . The roduct vvas purlfled by fl ash
(CDCl3) 4.17 (brs, 4H), 7.40 (t, J = 8.59Hz, 1H),76 (m,2H),8 10 (4,1 =6.84Hz,

1H).

Intermediate 2
10 4-[(3-Methylbutyl)amino]-3-nitro-V,IV-bis(2,2 Z-mﬂuoroethyl)—benzamlde

C a/w”\@r
Ié

4-Fluoro-3-nitro-N, N-bis(2,2,2-trifluoroethyl)benzarndide (170 mg, 0.488 mmol) and
isoamylamine (0.068 mL, 0.586 mmol) were stirred in 3 mL of EtOH containing EtsN
(0.136 L, 0.976 mmol) at 80 °C for 3h. The solvent was concentrated. The residue
15  was dissolved in EtQOAc and washed with saturated ﬁaHCOg, brine and dried over
anhydrous Na,SO4. The product was purified by ﬂash chromatography on silica gel
using 3:1 / hexanes: EtOAc 25 eluent affording mtennedlate 2 as a yellow oil. Yield:
203 mg (99%); 'H NMR (CDCl) 1.00 (4, § = 6.64Hz, 6H), 1.67 (m, 2H), 1.79 (m,
C 1H), 3.36 (m, 2H), 4.25 (g, J = 8.59Hz, 4H), 6.95 (d, J=8.98Hz, 1H), 7.57 (4, T =
20  8.98Hz, 1H), 8.30 (m, 2H); MS (EST) 416.22 (MEH).

Intermediate 3 _
4-](Cyclopropylmethyhamino}-3-nitro-N,N-bis(2;2,2-trifluoroethyl)}-benzamide

FZ/\NJ\@
NH
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10

5 chromat ography on silica gel using 3:1/HEXEt QAc. Yield: 3.08 g (66%,

1H NMR (CDC13) 4.17 (brs, 411), 7.40 (t, 3 = 8.59Hz, 111), 7266Mf(RniUﬂ7

211W0 PodGssked J = 6.84Hz, 1H). Internediate 2 10 pCT/SE2003/001604

4-[(3-Methyl butyl)am no]-3-nitro-N, N-bis(2,2,2-trifluoroethyl)-benzam d

e O NOZ FI-) NH F

4- Fl uor o- 3 nitro- ﬁg 2-trifl uorqetg benza,m‘de 170 ny, O.488
%quaa ege@@t@hmog bhtts'aﬂﬁﬁlete?ou%% rﬂ%ﬂf - v@P‘B' Frred in 3 nL

qlqﬁ,g r 3h. The
o v%ﬁt; was %g‘%\% trate @he%?ge?l_z ugm%éﬁwas é 1:6@51&'11%?5 OAc and
Wa:«.ﬂi‘mﬂ (Qi0BO Hﬁam%trﬂﬂlollhﬁ(?ﬁ@l, diBtO mthmimgﬁsl‘b(&ﬁ% i) 9d7dus Na2SO4.

nfolh chte o Suet ks PR I e rorRE R 0 e s asme L 4Vl | ow of1

sy A, il Yk ORI ool 0.5 Bl SHg 26T (7

( cE(m,.BI-?, E.Zg&lﬂz II\AH_IZ_J:BIQI (13[1, ZH),SI_CES (@, F= 8291, 9Bhiz0.91.(d,J 88 88HEgmM 211); MS
gﬁ%&c’%‘cﬂgf 'ﬁ‘ﬁ&ﬁ%}#ﬁaﬁ% Il@:ﬁ% E?Nlﬁ)ng‘(@S@ 400.19 YH-oet hyl ) - benza

mde O F~NNo F2 25 -33 a 21 MAR 2007 WD 2004/035548
PCT/ SE2003/ 001604 Fol | owi ng the general procedure for Internediate 2
usﬁnm Mediated o- 3-nitro-N, N- bis(2,2,2-trifluoroethyl)benzam de (100 ng,

fﬁgjﬁﬁgﬁ% @‘%ﬁé%%%l%mm@rgéﬁqﬁo 0?&?11 FrpgQiaaiemmol) in 3

purlfled by flash chromat ograppy on silica gel using 4:1/ 5
F

Chexanes Et OAc as eI uent. Yiel 9 {6530% ;"H NMR (CDC13) 0.35 (in,
2 .

15

11), 0.70 -

N

ko i

F O_/‘
Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-V,N-
bis(2,2,2-triffucroethyl)benzamide (100 mg, 0.287 mmol) and cyclohexylmethyl
amine (0.041 mL, 0.315 mmol) in 3 mL of EtOH containing E&;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 (t, J = 6.64Hz, 2H), 4.23
(q,J = 8.53Hz, 4H), 6.91 (d, T = 8.98Hz, 1H), 7.51 (d, ] = 8.80Hz, 1H), 8.28 (s, 1H),

(L 8.39 (s, LED; MS (BST) 442.29 (MHH).

20

Intermediate 5
4-](2-Furanylmethyl)amino}] »3-nitru-N,N-bis(z,z,z-triﬂuoroethyl)-benzamide

Following the genaral 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 -




m 2H),1.21 (in, 1H, 3.21 (in, 21), 4.25 (q, J = 8.59Hz, 4H), 91

d, J = 8.98Hz, 1H), 7.54 (d, J 8.79Hz, 1H), 8. 30 (s, 1H) 8. 3!2 1(MAR 2007
); NOWOESP/03Ee® 19 (MH). Intermediate 4.10 PCT/SE2003/001604
(q/cl ohexyhnet hyl ) am no] - 3atitro . '

N, N-bis(2,2,2-trifluoroethyl)-benzanm de O CF_NXFI FFF- NH F

A RS T ra'3wi§§%d‘§ﬁ§°??ﬁ{ﬁ1§ﬁé\gﬁﬂ@§§ T
mml ) %&Y%Qgt atd Jrg)‘ cl@éﬂa%?aghgﬂﬁ silkce ggl%gég Ji)exbﬁbssﬁtmcof

EtO—lc nt al ni ng ct was purified

by fl agh ehi&nbrf‘éiedxgrldﬁmg (B4%$| 'Hi MR €CDGB) ﬁ@Sé(q;LJ# 8. 4%-1@%‘{3, £HONL Jas

- S e e 2 e R Pt R AR ) 09300 ¥k, 1 204
s, eyl 808 PR S B R 2

I nternedi ate 5

4- [(Z-Euranél et gyl ) am no] - 3-ni troN, N-bi s(2, 2 2-trifluoroethyl)-benzam
de di NH WF &: Follow ng* the general procedure for

I nter m@@ﬁtﬁaﬁ Q'ﬂﬁxﬂu&bﬁlﬁﬁﬁﬁﬁiﬂdﬁ:ﬁfbﬂyﬁ' }ﬁﬁr%l%en%%mmo]r%emyl]—

(
(d,
111
4[

bis(2,2 f1'Uot oet hyl ) behzam de (100
furfur ﬂ.@ni—pgr(@@ﬂ@:arblﬂyﬁc ﬁﬁmm—tﬁﬁﬁ:’ihﬂMy’PGﬂA)‘ 035548
PCT/ SE2003/ 001604 o .
F%m)ﬁ
C z) NH

'ﬂ
1

\Fgo

10 _
Following the general procedure for Intermediate 2 ﬁsing 4-flnoro-3-nitro-N, N-

bis(2,2,2-trifluoroethyl)benzamide (130 mg, 0.373 minol) and (S)-2-aminomethyl-1-
Boo-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
15 3:1/ hexanes:BtOAC as eluent. Yield: 165 mg (84%); "H NMR (CDCl;) 1.47 (brs,
OHD), 1.83 (m, 181), 1.90 (m, 2H), 2.03 (m, 15), 3.31 (m, 1H), 3.37 (m, 25), 3.62 (m,
C 1H), 4.09 (m, 2H), 4.24 (m, 6H), 7.26 (m, 1H), 7.50 (m, 1HD), 8.27 (s, 1H0), 8.55 (brs,
1H); MS (EST) 529.38 (MH-+).

20 Intermediate 7
2-f[[4-[[Bis(2,2.2-trifluoroethyDamino]carbonyl]- 2-mtrophenyl]amino]methyl]—
(2R)-1-pyrrolidinecarboxylic acid-1,1 -dxmethylethyl ester

~35.

A,



-m, 0.315 mml) in 3 nL of EtOH containing Et3N (0.080 i, 05&4i 6
The roduct was -purified by flash chronmat ography on silica MRn@7

Wﬁf?{@%a?rﬁéis Et OAc as eluent. Yield: 115ng (94% P ﬁ%&/@?"{“ 13) 4.23
(q, J = 8.40Hz, 4H), 4.56 (d, J = 5.66Hz, 211), 6.31 (d, J 3. 12Hz,
11|) 6.35.(m 1H), 7.04 (d, J = 8:98Hz, 1H), 7.39 5 (s, lH), 7.53 (d,
J = 8.89Hz, 111), 8.28 (s, 1H) 5 8.55 (s, 1H); Ms (ESI) 426.21
Internediate 6

_2-[[[4[[B|s(222tr|fl oroetNiy| Sl]oéarbonyl] 2-ni trophenyl ] am no] ne
thyl]- (2S)-1-pyrrolidihecar poxyl aci d-1, 1-di net hyl ethyl ester O FN
NOZ FFHNH FN 10 FOI@ i ng theyg h'eral procedure for Internediate
2 using 4-fluoro-3-nitro-NFN- bis ~2-trifluoroethyl)benzam de (130

ng, 0.373 nunol) and (S)-2-am no yI 1- Boc-pyrrolidine (82 ng, 0.410
mmol) in 3 mL of EtOH containing BEY3N4®.080 mi, 0.559 mmol). The _
product was purified by flash chremtiograpby on silica gel using 15 3:1
| hexanes: Et OAc as eluent. Yield: ng (84%; 'H NVR (CDCl13) 1.47
(brs 9H),1.83 (m 111), 1.90 (in, 2H), 2.03 (m 1H, 3.31 (m 1H),

8 8 s e e i B e 2"
% 12 g%ﬂ%ﬁéﬁ?gbéﬁz@mfde (157 mg, 0.450 mmol) and (R ~2~anm1

2-1[T4- [[Bis(2 triflnoroethyl)amn nol carbonyl] -2- nltr(}(phenyl]amno]m

etﬁgxp—pyzrolim;xe (L08yme.d) 495 mend) bokyili of Fa@mcctqtalmnugeﬁtw I(@-@?ﬁ n‘d.st er -35 21
5 MB(BS g& 01)"01%9 ?J%CRI%? é,ﬁss puPr%'édSEyZ ﬁgs?h/ &&)c)llgatogmphy on sﬂlca zel usmg HNHFNO
( 31/ hexanes:BtOAC as eluent. Yield: 232 mg (98%); 'H NMR (CDCl3) 1.47 (bss,
9H), 1.83 (m, 1H), 1.90 (m, 2H), 2.03 (rm, 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-+).

10

Intermediate 8
3-Nitro-4-[(4-pyridinylmethyl)amino]-V,/V-bis(2,2,2-trifluoroethyl)-benzamide
O
E NO
F?/. NH
Fe
C B
N._ =

15  4-Fluoro-3-nitro-N,N-bis(2,2,2-trifluoroethyl)benzamide (120 mg, 0.345 mmol) and
 4-(aminomethyl)pyridine (0.070 mI, 0.380 mmoL}) were stirred in 3 mL of CH3CN.
The solvent was concentrated. The residue was dissclved in EtOAc and washed with
saturated NaHCOs, brine and dried over anhydrous Na;SO,. The product was
purified by flash chromatography on silica gel using EtOAc as eluent affording the
20 title compound as yellow oil. Yield: 145 mg (79%); 'H NMR (CDCls) 4.19 (g, J =
8.59Hz, 4H), 4.71 (d, J = 6.25Hz, 2H), 6.69 (d, ] = 8.79Hz, 1H), 7.45 (m, 3H}, 8.32
(s, LD, 8.65 (d, T = 6.25Hz, 2H), 8.73 (m, 1H); MS (EST) 437.24 (MEH+),

-36 -



Fol l owi ng the general procedure for Internmediate 2 using 1
4-fluoro-3-nitro- M\ bis(2, 2, 2-trifluoroethyl)benzam de 157 2 CM%BZBD?
mol ) ari0 O33R nomret hyl _1- Boc- pyrrolidine (100 ny,P? @W”Wﬂiﬁ‘)“ in
3 m, of EtCH containing Et3N (0.095 nL, 5 0. 559 mmol ). The product was
purlfled by flash chronmatography on silica gel using C 3:1 /
hexanesm@l(gfgdlﬁfegel uent. Yield: 232 ng (98%; 'H NVR (CDC13) 1.47 (brs,
9H), 1.83 (m IA), 1.90 (m 2H), 2.03 (m 1H), 3.31 (m 111), 3.37 (m
2H) , 3 BNigroyd-[[(fefrahy dop2Hrpy2pd-yhnethyilnmigo N, Vhis@. %2 1H), 750 (m
1H), J 8. 55 brs 1H); M5 (EST) 529.38 (M#+). 10

I nter rre Pyioé‘ogt@)l\? ?(4 pyri di nyl nmet hyl ) am ne]

N, N- bi s(2, 2, 2- trlfluoroethyl) benzamide O -F~/~NI N2 F FNH F c N
15 4-Fl uoro-3-nitro- NN-bls(ZF:P,%tr fl rqe@hyl)benzam de (120 ny,
0.345 nnBol) and 4-(am nome 1) ' f (O 070 niL, 0.380 mmoL) were

stirred in 3 nL of CH3CN. sof vent N oncentrated The resi due

was di ssolved in EtOAc and wasféd with saturated NaHCC3, brine and
dri ed over anhydrous Na2SO4. The pr od s purified by flash
chromat ography on silica gel using EtDAcjas’ el uent affording the 20
t|tIe corrpound as yellowoil. Yield: 1 nmg (79%; 1H NMR (CDCI 3) 4.19

(%, Sy bt sl 2 e B i o

. 2004/ 035548
PlC-JDT/ SI\E/%é(%g 0% ?g%ioraéth WhthamiddQ75 il 0B RARH anll G-

3-Ni t t granpinethylteanipdrepypan @ men 0239 mymeD iy b nlant R)H|crntginig@ERN2-
Ct rifl uctb?ﬁ%%)o ?2365%%'3 e, product was purified by flash chromatography on silica
gel using 2:1 / hexanes:EtOAc as eluent. Yield: 87 thg (91%); 'H NMR (CDCl3) 1.47
10 (m, 2H), 1.75 (m, 2H), 1.98 (m, 1H), 3.27 (t, J = 5.47Hz, 2H), 3.43 (m, 2H), 4.03 (m,
2H), 4.24 (q, T = 833Kz, 6H), 6.93 (d, J = 8.98Hz, lH) 7.54 (d, J = 8.98Hz, 1H), 8.30
(s, 15D, 8.40 (brs, 1H); MS (BSI) 444.31 (MH+).

Infermediate 10 : ,
15 3-Nitr0—4-[[[(ZR)—tetrahydro-Zéfuranyllmethyl]ai;nino]-N,N-bis(ZQ, -
triftuoroethyl)-benzamide '
O

c ?:\HJ\@

F E H:

0.

Following the general procedure for Intermedijate 2 using 4-fluoro-3-nitro-N, N-
bis(2,2,2-trifluoroethylbenzamide (78 mg, 0.224 1'1___‘:m101) and R-(-)-

20  tetrahydrofurfurylamine (0.025 mI, 0.246 mmno}) i 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:BtOAG as eluent. Yield: 96 mg (95%); 'HNMR. (CDCls) 1.72
(m, TH), 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 (4, = 8.98Hz, 1H), 7:53 (d, J = 8.98Hz, 1H), 8.30 (5,

25 1H), 8.51 (brs, 1H); MS (EST) 430.31 (MEH). -
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tOC2 F O 5 Follow ng the general procedure for Internedi ate ing
4-fluoro-3-nitro-N, N bis(2,2,2-trifluoroethyl)benzam de (75 B
NURY@hosigsqg- am nonet hyl tetrahydnpyran (27ng, 0. 2G8HSEzTbPOI6oH 3 L of
Et OH containing Et 3N (0.045 niL, 0.323 mmol ). The product was purified
Iy flash chromat ography on silica gel using 2:1 / hexanes: Et OAc as
eluent. Yield: 87 ng (91%; 1H NWR (CDC13) 1.47 10 (m 213), 1.75 (m’
211), 1.98 (m 1H), 3.27 (t, J = 5.47Hz, 213), 3.43 (in, 21-1), 4.03
(n‘Inte2 1343211 (q, J = 8. 33Hz 6H) 6.93 (d, J = 8.98Hz, 113), 7.54 (d,
é 40 (brs, 111); M5 (ESI) 444. 31 (VH).
I nﬁéﬂmﬁd{f@@de@hxdﬂ' TfBr&!llIlll{thﬁFélamq}MPE@Szﬂur anyl ] met hyl ] ami no]
N; oroet hyl)-benzamide 0O F~-NIlz~ NO2 F FFF H NH )
1 HBPr el

e general procedure for Internmediate .2 using

4-fiuoro-3 nltro N, NN bis(2,200- trlfluoroethyl)benzam de (78 ng, 0.224

lzinol) and R-(- 20 tet rE/h,)gdr ]
3 m of EtCOH contal ni Nng g 3NN (0 m_ 0. 336 rrm)l) The product was
purified by flash. chrorrd-l‘; aphy~g# ica gel using 2:1/
hexanes: Et OAc as el uent. | d:

© 96 Hy 1(95%; 1H NVR (CDC13)1.72 (m
1H),1.99 (m 211), 2.13 (m 111)@,@3(m 1H), 3.53 (m 1H), 3.85 (m
11-1), 3.97 (m 1H), 4.25 (m 5H..J6.99 (d, J = 8.98Hz, IH), 7;53 (d,
57 = 8.98Hz, 1H), 8.30 (s, 25 1H), 8.51 (brs, 111); M (ESI)

439@@6&1&931)1@ enef:’al prdceliifys faﬂmermiaew 54&10?615/ BE30P2.001604
Interrredlate 11 Nitro-4- tetrah dro furanyl]rrethyl]amno]
(ﬂ,%,@mugmeihﬂ)b &?%

C : tetrahydroﬁlrﬁlrylamme (0.025 mlL, 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
10  gel using 1:1 / hexanes:EtOAc as eluent. Yield: 95 mg (95%); "H NMR. (CDCL) 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, ] = 8.98Hz, 1H), 8.30.(s,
* 1H), 8.51 (bts, 1H); MS (BSI) 430.28 (ME+). |

15 Intermediate 12
3-Nitro-4-[[(tetrahydro-2H-pyran-2-y)methyljamino]-V,V-bis(2,2,2-
trifluoroethyl)-benzamide

C | F?/\”HCI
o | 7y) NH
F 1 H
0
Fbllowing the general procedure for Intermediate 2 using 4-{luoro-3-nitro-N,N-
20  bis(2,2,2-triffuoroethyl)benzamide (83 mg, 0.238 mmol) and R/S-2-aminomethyi-
tetrahydropyran hydrochloride (40 mg, 0.262 mmol) in 3 mL of EtOH containing
Et3N (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
(CDCL3) 1.48 (m, IH), 1.58 (m, 3H), 1.68 (m, 1H), 1.95 (m, 1H), 3.35 (m, 1H), 3.41
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roc FF5O0O Followng the general procedure for Internediate 2 using
4-fluoro-3 nitro 1V; N bis(2,2,2-trifluoroethyl)benzanide (78 _Eﬂ,Mﬂ(ﬂ.?ﬂ@4
mrol ) a030¢4935548et r ahydr of i uf uryl ami ne (0.:025 nl, 0. 2#6TsEDd0s/0DIF0S ML
of EtOH containing Et3N (0.047 nmL, 0.336 mmol ). The product was
purified by flash chronmatography on silica 10 gel using 1:1 /

hexanes.: Et QAC el t. Yield: %' H 1 in,
1H), 1.(%5%.3-%1}% gﬁg?%ﬂ 523@@91‘{9&@2%1:3, Mé(‘)% 43 %i)gﬁgéfzgs((m
111), 3387 H, 2 1 . AT Tor .53 (d,
J :)8.359&7'5%?’1])@889.8%}53 ?‘5?”’3113%’, i%).’gi ( résl,'}}}éon;;a[sﬁg%( 5%%2114@;0[{.3[5 (|VH£L).
15 Internediate 12 3-Nitro-4-j[(tetrahydro-2H pyran-2:

yl)metgé! !am’ mo!EiN-bis(Z,Z,Z- trifluoroethyl)-benzamide O FN 1 \ NOz
11 FFF £ |l owi ng the general procedure for Internmediate 2

S i nca L 2 Lk » e (83
I e ) S B e
(40 ny,(2R)-24qiperidinecarbolylit acd-151-@hneihylethyl ester Et 3N (0. 070 nl, 0.476
mol ). The product was purified byoflash chromat ography on silica gel

using 2:1 / hexanes: Et CAc as eluenty Yield;: 100 ng (95%; 'H NWR
(CDC13) 1.48 (m 111), 1.58F<a 84, &g-'(TR IH), 1.95 (m 1H), 3.35
(m 1H), 3.41 -38 21 MAR 70(57;: 205548 PCT/ SE2003/ 001604 (m
1H), 3.52 (nn, 113), 3.64 (inE , 407, N 1H), 4.26 (in, 4H), 6.96
(d, J = 8.98Hz, 111), 7.54 (8,FJ = 8, 984. 1H, 8.31 (s, 11-1), 8.55
(brs, .1H); M5 (ESI) 530.21 (MH) Infterpediate 13 5 '
2-[114-11Sis(2,2,2-trifluoroethyl)ammo '&afr_;ﬁbnyl | -2-nitrophenyl]am nol m
o _

Cet hyl | - \ﬁ

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

bis(2,2,2-trifluoroethyl)benzaride (200 mg, 0.574 nf;_mol) and R-2-methylamino-1-
10 Boc-piperidine (148 mg, 0.689 mmol) in 5 mL. of EtOH containing E;N (0.160 mL,

1.14 mmol). The product was purified by flash chroi:natography on'silic_a gel using

1:1 / hexanes:FiOAc as eluent. Yield: 310 mg (99%); "H NMR (CDCls) 1.47 (s, 9H),

1.55 (m, 1H), 1.74 (m, 5H), 2.80 (m, 1H), 3.37 (m, 1H), 3.65 (m, 1H), 4.10 (m, 1H),

427 (g, J = 8.40Hz, 4H), 4.64 (m, 18, 7.07 (d, J = B.59Hz, 1H), 755 (d, ] = 8.79Hz,
15 1H), 8.31 (s, 1H), 8.39 (brs, 1H); MS (ESY) 443.35 (MH+ - t-Boc).

C Intermediate 14 . A
tert-Butyl 3-{[(4-{[bis(2,2,2-trifluoroethy)aminojcarbonyl}-2-
nitrophenyamine]methyl} morpholine~4-carboxylate

20 |

0

F
=y
E
)
FF

O,
NH

84

\ﬁo

-30.

0

WNEEL: v e o



10

(2R) - 1- pi peri dinecarboxylic acid-1,1-di nethylethyi ester O FN Nzz:
FF NH F HO Followi ng the general procedure for Internediate 2l MAR 7097

4-f oRpoaskst 1 0- N N- bis(2,2,2-trifluoroethyl)benpaii@Sedsnfthoso. 0.574
mm\llvygancli R‘;-MZ nmet hyl ami no-1 10 Boc- pi peridine (148 rrg,sq% 689 Mol ) in 5

m. of EtOH containing Et3N (0.160 nL, 1.14 nmol). The product was
purified by flash chronmat ography on si lica gel using 1:1/

h@k@ﬂawmgﬁhé)genéml tacedire foilatatmedifte 2onsEripd9nodo=B NMR-MIDCL3) 1. 47 (s,
n, 111 3.37 (in, IM 3.65

911), I.!
|biﬁ)(2,iﬂrm OI?F mﬁeﬁa@)&e (Zhélzlga%%?’molga%ﬁff" 3~4.64 (m 1H), 7.07

( ( SthopfyDitrophlihe-4 Fioxkits (60 ofe, 007K mush i B iydtry 10 B0
3c{nﬁt@ﬂmi§ TEA Q. Esmmu ODILSJm:mﬁ) HYhe puoduaomqnbﬁmmy ﬂ’ash

ni t rophenyl ) am n 3T;/g\r;g\hol i ne- 4-carboi yl at e 20 F NOZ F FF~ "
Helgqmatography 9B si 03@6 USZDE 38 glugnt oYl ¢>éﬁ3ﬂ9@003/ 001604

F?W“r@%@%{WW@W%&P%M@%%% BB g, 0. 612
!, lH}*,det anj 3AUYI2 @a, ADE. Gﬂ@U{zFEﬁd{z}_@; &7 %gﬁnﬁﬁﬂg{zgtlg gn}rg:)) ny,
Tﬂg)sp?-%‘%i%tj %595;031@?41@&&%9“:‘ légnlMg @ﬁﬁ%ﬁﬁ%ﬁ"&%ﬁb on SI i ca gel using

2:1 / hexanes:EtOAc as eluent. Yield: 304 ng (91 %9; 'H NVR (400 MHz,
CHLOROFORM D) 81.49 (s, 9H), 3.17 (m 1H), 3.52

Intermediate 15
 tert-Butyl (25)-2-{{(4-{[bis(2,2,2-trifluoroethyhamino]carbonyl}-2-

( nitrophenyl)amino}methyl} piperidine-1-carboxylate

15

25

F
FF

0
Fx” NH
F F H
I
\ﬁo

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

( bis(2,2,2-triftuoroethyl)benzamide (200 mg, 0.574 mmol) and rert-butyl (25)-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) 5 1.47 (s, 9H), 1.52 (m, 1H), 1.66
(m, 1H), 1.71 (s, 2H), 1.74 (5, 2H), 2.79 (m, 1H), 3.36 (m, 1H), 3.65 (m, 1H), 4.09 (s,
1H), 4.26 (g, J = 8.33Hz, 4H), 4.64 (m, 1H), 7.07 (d,] =8.98 Hz, 1H), 7.55(dd, ] =
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-triflucroethyl)benzamide
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mlH, 3.64 (m 313), 3.92 (m 211), 4.25 (q, J = 8.20 Hz, 61), 7.57
d, J = 8.59 Hz, 113), 8.30 (d, J = 1.95 Hz, 111), 8.48 (m I[IN) MARVES(7
ESI) 54W(ymodm+ss8 10 I nternediate 15 tent Butyl PCT/SE2003/001604
25)-2-{[(4-{[bis(2,2,2-trlfluoroethyl)am nol earbonyl }- 2-
I t rophenyi ) am nol nmet hyI} pi peri di ne-1-carboxylate O F~N NO2 F FF- NH
F &\yO 15 Foll owi ng the general procedure for Internediate 2 using
-fluoro-3-nitro-N N bis(2,2, 2-trifluoroethyl)benzan de (200 ng, 0.574
mmol ) and tert-butyl (25)-2- (am noget hyl ) pi.perid ne-i-carboxylate (150
ng, 0.689 mol) in 10 nL of tO—l chnt ai n|,8 TEA (0.120 nm, 0.861
nmmol ). The product was purifE by f ‘thr omat ography on silica
“gel using 3:1 / hexanes: Et OA _I;:as | ue Yield: 311 mg (99%; 'H NWR
(400 MHz, CHLOROFORMD) 8 1.4 911), INH2 (m1H),1.66 (m113),1.71
(s, 213),1.74 (s, 211), 2.79 (M : (m113), 3.65 (m IH, 4.09
" (s, 113), 4.26 (g, J = 8.33Hz, 41_3), 4 (m1H), 7.07 (d, J = 8.98
Hz, 1H), 7.55 (dd, J = 8.89, 2.05 Hz, 113), 8.30 (d, J = 2.15 Hz, 113),
8.39 (m IH); M5 (ESI) 542.81 (MH#). 25 Internediate 16
4-[ (Cycl.obutyl met hyl ) am no!-3 nitroN, N-bis(2,2,2-triilnoroethyl)benzam
de - 40FcllowingitROgEReAbD j%memﬂ&ssmmm:n-B@ﬁwN NNOZ FF NH

F F.FolJ.o roce di.at
a1 Puor oA BeeEOEh BnefsRG 047 e, Posb SaBRTRRE BiciarsBhie, g,
0. 680 nrriak )(0 aosingysf -@bmmem £othition2 0I8N6 nﬁxﬁog%s L, of EeOHMdMaihg
sol ution, 3 nL of EtOH contai j n%
TEA (0 140 mlL, 1.02 mmol) T.he product was purified by Hash chromatography on
C silica gel using 3:1 / hexanes:EtOAc as eluent. Yield: 262 mg (93%); "H NMR (400

) MHz, CHLOROFORM-D) § 1.83 (1, 2H), 1.97 (m, 1H), 2.02 (m, 1H), 2.20 (m, 2H),

10 2.73 (m, 1H), 3.37 (m, 2H), 4.27 (w0, 4H), 6.93 (4,5 = 8.98 Hz, 1H), 7.53 (¢, 1=8.79

Hz, 1H), 8.24 (m, 1H), 8.30 (m, TH); MS (ES) 413.95 (MEH).

Intermediate 17 .
4-[(Cyclopentylmethyamino]-3-nitro-N,N-bis(2,2,2-trifluoroethyl)benzamide
15 |
' 18]
oy Y
7(‘ NH

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2.2,2-triftuoroethyljbenzamide (122 mg, 0.350 mumol) and cyclopentylmethyl
20  amine (42 mg, 0.420 mmol) in 3 mL of EYOH containing TEA (0.075 mL, 0.525
mmol). The product was purified by flash chromatography on silica gelusing 3:1/
bexanes:EtOAc as eluent. Yield: 141 mg (94%); 'HNMR. (400 MHz,
CHLOROFORM-D) § 1.30 (m, 2H), 1.64 (m, 4H), 1.89 (m, 2H), 2.26 (m, 1H), 3.24
(dd, 7 =17.23, 5.04 Hz, 2H), 4.23 (g, J = 8.42 Hz, 4H), 6.91 (4, J = 8.97Hz, 1H), 7.50
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TEA (0.140 nL, 1.02 mol). The product was purified by flash
chr omat ography on silica gel using 3:1 / hexanes:EtQOAc as el ddridAR 2007
Yi ewdo 286235958(93% ;' HNVR (400 MHz, CHLOROFORM D) ﬁ;ﬁfsﬁﬁojfmlﬁ(&ll)
1.97 (m 111), 2.02 (m 111), 2.20 (m 211), 10 2.73 (m 111), 3.37 (m
211), 42’7(m 411), 693(d J 8.98 Hz, 11l1), 7.53 (d, J 8.79 Hz,
111 .24 111 111 ESI) 413.95 I nt ernmedi at e
17(3d A 88 %o 1 m & 20 220}&,{\/5) 36, s os8h by 8

Q(,I%Lgopentyl met hyl )am noj - 3 nitro-N, N-bis(2,2,2-trifluoroethyl)benzam
I d NNXx F FA) NH F F Followng the general procedure for
internmediate 2 using 4-fluoro-3-nitro-N, N
bis(2 2,2-trifiuoroethyl)benzam de (122 ng, 0.350 nmol) and

hyl 20 amine (42 ng, 0.420 nmol) in 3 nL of EtOH

copies Sy B R i R e L R

el uent. Yield: 141 ng (949% ; 1HN|\/R (400 M—Iz CHLOROFORMD) S 1.30 (m
2H), 1.64 (m 411), 1.89 (m 211), 2.26 (m 114), 3.24 (dd, 7 = 7.23,
5.04 Hz, 2H), 4.23 (q, 7 = 8.4 Hz, 45), 6.91 (d, J = 8.97Hz, 111),
7.50 -41 4 2 1 MAR 2007F . PCT/ SE2003/ 001604 (dd, J= 8.97,
2.20 Hz, 1H), 8.26 (d, F&= 2.)20 1H), 8.33 (s, 1H); Ms (ESI) 427.82
+) Internediate 18 5 4-[(:_ nryl NHam no] - 3-nitroN, N
bi s(2, 2, 2trifl uoroet hyl ) bahzmni de(:oHFNOZ FFF-~1 NHF F O

4 I

C

10

15

Following the general procedure for Intermediate 2 using 4-fluoro-3-nitro-N,N-
bis(2,2,2-trifluoroethyl)benzamide (103 mg, 0.296 mmol) and 3-furylmethylamine
(35 mg, 0.355 mmol) in 3 mL of EtOH containing TEA (0.060 mL, 0.444 mmol).
The product was purified by flash chromatography on silica gel nsing 3:1/
hexanes:EtOAc as eluent. Yield: 114 mg (91%); "H NMR (400 Mz,
CHILOROFORM-D) & 4.26 (q, J = 8.40 Hz, 4H), 4.44 (d, /= 5.27 Hz, 2H), 6.43 (m,
1H), 7.00 (d, T = 8.98 Hz, 1H), 7.46 (m, 2H), 7.55 (dd, J = 8.88, 2.05 Hz, 1H), 8.32 (4,
J=2.15 Hz, 1H), 8.45 (m, 1H); MS (ESI) 425.72 (ME+).

Intermediate 19

C 3-Nitro-4-[(3-thienylmethyl}amino]-V,/N-bis(2,2,2-trifluoroethy)benzamide

20

25

Following the general procedure for Intermediate 2 ilsing 4-ﬂuorb-3-nitro-j\/', N-
bis(2,2,2-triftuoroethyl)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 mumol).
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Fol I owi ng the general procedure for Internediate 2 using
4-fluoro-3-nitroN, N- 10 bis(2,2,2-trifluoroethyl)benzan de (103 IndAR 2007
0. 296 nwab dooamdssasf uryl nmet hyl amine (35 ng, ©.355 mMmmol ) RAT/FE2093/000604Et OH
contai ning TEA (0.060 ni, 0.444 mmol). The product was purified by

fl ash chromat ography on silica gel using 3:1 / hexanes: Et OAc as

(o 2 eyt et SR ) e SERSRREREL' ) 0 25,

(d J =héka8s: EK)Ad &@elu&rc%{xélm 123‘911@, (Fo%BY, ‘quMRJ (400388, 2 05 Hz, 1H),
8.32 (d, J = 1 845 (m 1 ES%425 e
| nt er m@%@@oﬁl\@m@ﬁ i, [JE?,84 4H), 4.59 (dx} 13 Hz, ZH),695 d,J

oz PR AT R0 s S04, P den) Y 2R M AR LR B e
2 U$ ng d; § 1040 320 81E, NET)NT 91 (bd,SJ(Q8 21283 Hle UKD, 3 hid, J Bemapnizde (125

9 mmpl ) and 3-thienyl met am ne 25 (49 ng, 0.431 n’m)l3 in 3
m_ QQ)em i @1@5@5%) 0.539 mmol ). -42 | 21 MAR 7007

W) 20041035548 PCT/ SE2003/ 001604 The product was purified by flash
chromat ography on silica gel using 3:1 hexanes: Et OAc as el uent. Yi el d:
143 rrg I]&@P’ﬁledlafdm (400 M—|z CHLCRG:CRM D) 6 4 24 (g, J = 8.49 Hz,

W 5 (d 111), 7.07 (dd, J
= 5. 04, HI 1-1\@qth$1-2rpmrqﬁ@enylhneihxl}@rzlmql-sryltm-N,NH;ls(Zﬂ, 7 5 (dd, J =
5. dd, J = 8.61, 1.8311 z, 1H), 8.31 (d, J =

2. Q'J-"ylobe(“;a T!é MB (ESI) 441.75 (E+). Intermediate 20
A4-T11( 2) 1I\/Ethyl 2-pyrrolidinyllnethyl]am no]-4-nitroN, N bis(2,2,2-

10 trifluoroethyl)-benzam de FAN \b NO7 .

. Fq/\m)kc(

N

Intermediate 7 (167 mg, 0.308 mmol) was stirred in 2 mL of 1M HCI/AcOH at RT
15  for 1h. The solvent was evaporated. The residue was dissolved in THF (5 mL) and
an excess of 37% HCHO/H,0 (1mL) was added followed by NaBH(OAc)s (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 NaHCO3, brine and -
C dried over anhydrous Na;SO4. The solvent was coné;entraﬁed and the product was
20 dried under vacuum to give the titled compound. Yield: 136 mg (99%); "H NMR
(CDCls) § 1.69 (m, 2E), 1.81 (m, 1K), 2.01 (m, 1H), 2.28 (m, 1H), 2.35 (5, 3H), 2.58
(m, 1H), 3.15 (m, 1H), 3.32 (m, 2H), 4.21 (q, J = 8.49Hz, 4H), 6.88 (4, J = 8.97Hz,
1H), 7.49 (d, Y = 8.88Hz, 1H), 8.26 (s, 1H), 8.61 (brs, 1H). MS (ESI) 443.95 (MH+).

25  Intermediate 21
3-Amino-4-{(3-methylbutyl)amino}-N,N-bis(2,2,2-trifluoroethyl)-benzamide
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FF NH F Internediate 7 (167 ng, 0.308 mmol) was stirred in 2 %L@f [ M
HCl /AcOH at RT 15 for I h. The sol vent was evaporated. The res Ruiad
di sselyamdsnsssdddE (5 nL) and an excess of 37% HCHQJ 5 added
foll owed by NaBH(OAc)3 (130 ng, 0.616 nmmol). The S(ﬁ%ﬂgﬁ@/\/\%}g@a@“ rred
at RT for Ih' The solvent was concentrated. The residue was dissol ved
in Et OAc and washed with saturated NaHCC3, brine and dried over
anhydrous Na2SO4. The sol vent s concentrated and the product was 20

dried under vacuumto gip ¥bgpound. Yield: 136 ng (99%; 'H
NVR (CDC13) 5 1.69 (m , .81

1H), 2.01 (m 1H); 2.28 (in,
111), 2.35 (s, 3H), 2.58 1H) RH(m 1H), 3.32 (m 21-1),4.21
(q, J = 8.49117"4H), 6.88 d, J

= 8.97Hz, 1H), 7.49 (d, J = 8.88Hz,
111), 8.26 (s, 11-1), 8.61 (brs, 1H .f'M5 (ESI) 443.95 (M#). 25

I nternedi ate 21 _

3-Am no-4-[ (3-net hyl butyl)am no] N, N-bi s(2,2,2-trifluoroethyl)-benzam de
- 43 £3- AR aniEb LML 3BF _SERR ; FFJ NH F
4- EQE% i N%ﬂteﬁ% peyan am]zgo] : 3%”?@55%@& Bis( g%tﬂ’g}tﬁ%a?ﬂg? fov %%’) _benzani de
( 19045 mmdd) wasdissnlved indit©Adi @ 8 ahMexbniainifg @&etal il athyunt ofif 8%mi ng a

t ti t of % Pd/ Th | ut.i h ith P
b B e AT x5 sheken it Pap AR B e Hat T ovar mi ght
sTheatﬁlghpﬁe&@(xO\eﬁg agj&al'ﬂ S¥ ek ghi) ' THEHR I R VABRIRR B thr daRpdcths sol vent

was concentrate iving the internediate 21 as a I

L € ) . ite foam (176 ny,
99uarthvad firsiojverg sras zopearirpted giving therinigrmediatz 21123 a white foam

gr Wﬁ%é@%@#@@b@ﬁ%ﬂ%@ @%Hﬁy,”m i di nyl ] met hyl ] anmi no] N, N-bi s(2, 2, 2-

Intermediate 22
10  3-Amino-4-[{[(2R)-1-methyl-2-pyrrolidinyllmethyl]amino]-N,N-bis(2,2,2-
trifluoroethyl)-benzamide

O

?Y‘NJ\C[N”'?
F’; NH
e
N

IL' Following the same procechire 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
20  as for Intermediate 21 giving the desired products in quantitative yields (to be
included in Table 2).



F~ NI N2 FF . FNH FF N 15- Follow ng the sane procedure zs W‘{ '
I ntermedi ate 21 using internediate 20(130 ng, 0.294 mol) as tha ?@7
mat er i awo/iopkdEs4g he titled intermediate 16. Yield: 10POWSE20&58604 V5
(ESI') .413.18 (MH). The synthesis of all other internediates foll owed

t he sane hydrogenation procedure 20 as for Internediate 21 giving the
desired products in quantitative yjelds (to'be included in Table 2).
-44 2 1 MAR 7007 WD 2004/ 035548 / SE2003/ 001604 O F~N 1 NHZ . F NH
FF F R Tabl e 2. Intermnedi at & Howi ng a general procedure

for Internediate 21: |nterngedi atles ) Internediate 23 370. 17
Intermedi ate 24 412.36 |Intermediate Qllﬁ. 25 Intermediate 26 499. 44
N boc Internediate 27 _ 499.4 ‘

R

Table 2. Intermediates prepared following a general précedure for Intermediate 21:
Intermediates OVEH)

R |

Intermediate 23 L '
v) : 370.17

Intermediate 24 -
O) - 41236

C' ' Intermediate 25 Sl _
—_—— ~ :
@ : 396.25
- Intermediate 26 . 0o . _
O) . 499.44
N\boc
Intermediate 27 w4
% 499 44
N
\boc
Intermediate 28 e
\ 407.32
C- rJ L '

Intermediate 29 : - | |
‘ : 414.36
- | o
Intermediate 30 - o
‘ 6j - 400.17
o}

Intermediate 31

400.17

]

N

W
L}

RN



boo Internediate 28 f 01 \Y 407. 32
I nternedi ate 30 -&0 400. 17

| nt

3-
O

I nternedi ate 33 513.45 N &boc Internediate 34 ~ 515.11 N, boc
I nternediate 35 N 512. 92 "boo Internmediate 36 EIl 384.15
ermedi-at-e—34 ¥ =3 3992 -rterrediat-e—38
A n | met hyl ) am no] N, -M--- bi s(2, 4, 2-trifl uoroethyl)ben
F: ~N NHzZ . . 414.36
: o}
Intermediate 33 e
d) 513.45
- N\‘boc
H -4--
Intermediate 34 ?\/ 515.11
N“buc
[-'-l -
. Intermediate 35 1 512.92
“hoo
Intermediate 36 R 384.15
Intermediate 37 CH 397.92
. Intermediate 38

10

Internediate 29 414.36 0 J--
Intermediate 31, __ 400.17 0 -45 21 MR

7007 WQRPRIG374§35548 PCT/ SE2003/ 001604 | nt er nedi at e BRTALZ003/601664
H- -

zam de

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

4—[(3—melmeﬁyl)amino]—S—nitm—N,N—bis(2,2,2—tﬁﬂuorocthy1)benzamide (108 mg,
0.254 mmol) was dissolved in 5 mL of DMF. Tin (II) chioride 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 brganic phase
was washed with saturated NaHCO; solution, brine and dried over anhydrous MgSO.,.
The crude product was used directly for the next step. Yield: 80 mg (80%); MS (ESI)

396.11 (MEH).

0O

F NH
FY\NJU 2
E;'jm(’J NH

FF
O

-46-



CFF~/ NH FFO 5 4-[(3-Furylmethyl)amno]-3-nitro

N, N-bi s(2, 2, 2-trifl uoroethyl)benzam de (108 ng, 0.254 mmol) was! MAR 2007
di ssol vwo 200/8588 of DMF. Tin (l11) chloride dihydrate P8BSERWF001604 27
mol ) was added and the solution was stirred under nitrogen at RT for
24h. The solvent was evaporated and the residue was taken up in Et QAc.
The organi c phase 10 was washed with saturated NaHCO3 sol ution, brine
and dried over anhydrous MgSO4. The crude product was used directly
for thagtexiedsdte? Yiel d: 80 ng (80%; MS (ESI) 396.11 (MH+). -46 21
MAR 2007 WD 2004/ 035548 PCT/ SE2 01604_1ntermedi ate 39

3-Anli ,_?,OAmiW-g-K%t@ﬁyymmﬁ)rglgq%og-g?j\’gbis(@z,z,%triﬂuoroeth%benzamide

N, N-bis(2,2,2-trifluoroethyl)benzamde O :F~fNNHZ F FF/ NN F F 5 3t
Same procedure used as above using -
3-nitro-4-[(3-thjenyl nethyl)am no] N, N
bis(2,2,2-trifluoroethyl)bemapde i1l H,0.312mmol ) and tin (1)
chloride dihydrate (210 mgg-®.9 in5m, of DVF. Yield: 125 ng
(97%; MS (ESI) 10 412.08 (MNpt)~ Ex

2-[ (4- Et hoxyphenyl ) met hyl ] - 1- (@-yet hyl but yil ) - N, i V-bi s(2, 2, 2t xi fl uoroeth
yl)-1H. benzi m dazol e- 5- car boxanl i de erg-& N FFFO
s :

5

Same procedure used as above using 3-nitro-4- [(3-thi_enylmethy1)aminq]—N,N—

¢ bis(2,2,2-triftuoroethyl)benzamide (138 mg, 0.312mmo}) and tin (1) chloride
dihydrate (210 mg, 0.936 mmol) in 5 mL of DMF. Yield: 125 mog (97%); MS (ESD)

10 412.08 (ME$). -

Example 3 : _
2-[(4-Ethoxyphenylmethyl}-1-(3-methylbutyl)}-N,N-bis(2,2,2-trifluoroethyl)-14-

benzimidazole-S-carboxamide
_ 0 .

F N

. FZ/\NJ\Q -

F ,,2 N

7 FEF ;

C : o)

15 {

3-Amino-4-[(3-methylbutyl)amino]-N,N-bis(2,2,2-trifluoroethyl)-benzamide (176 mg,
0.457 mmol), 4-ethoxyphenylacetyl chloride (90 mé, 0.457 mmol) and zinc dust (30
mg, 0.457 mmol) were stirred in 1,2-dichloroethane’(3 mlL) at RT for 30 min, A
catalytic amount of concentrated HC (11.6 M) was ;'added and the solution was stirred
20  at 85 °C overnight. The solution was cooled to RT and diluted with dichloromethane.

The organic phase was washed with saturated NaHG03 aqueous solution, brine and
dried over anhydrous Na,S0;. The product was pmjiﬁed by reversed-phase HPLC
using 20-80% CH;CN/H,O and then lyophilized affording the title compound as the
corresponding TFA salt. Yield: 172 mg (71%); *H NMR (CD;0OD) 0.90 (d, J =

A7 .

T g



15
3- Ami no- 4- [ (3- et hyl but yl ) ami no] N, N-bi s(2, 2, 2-trifl uoroethyl)-béMgriitie
( 178vonn04/0855467 nmol ), 4- et hoxyphenyl acetyl chl ori RCT/SER200A5001604457
mol ) and zinc dust (30 ng, 0.457 nmmol) were stirred in

1, 2-dichl oroethane(3 nL) at RT for 30 mn. A catalytic anmount of

CongeY, %’i—ﬁd}]%}(t (1147@11&4 3@5816@'%(1132% ééﬂ@mola#n%;fgyl sS4 961 rred 20 at

85 C ovérni The sol ut’i'on’ was cbdo ted Wi th
di. dd, dmnéﬁﬁémetﬂ{),ﬁtﬂi) (ds §eur. TOHbh 23D, WA (s TP Hu, Qlﬂ)s‘é@ldn(é,t]ed NaHCCB

e it AP0 68 (e Ve b B AR HE S PSR 5303 AR el ot (hen

Lgﬁ?&ibé\_{:fgﬁégsﬁ%@%ﬁ%é‘g otmm(b 9 I\I;%W%@laﬁ 5he. 1§C¢ J2L] fﬁ@g@dt{“ ZTEAML\R

52006.290\8, 50@4/1\035548 PCT/ SE2003/ 001604 6. 64HZ 6H) 1.35 (t, J =

C(14 mg, 0.210 mmol) i

10

15

7.03Hz, 31-1),1.61 (m 1H), 4.00 (q, J = 7.03Hz, 2H), 4.23 (m 2H),
4.39 (m 6H), 6.90 (d, J = 8.79Hz, 2H), 7.20 (d, J =8.79Hz, 2H), 7.44
(dExhmmled 49Hz, 111), 7.66 (d, J = 8.40Hz, 1H), 7.75 (s, 111); M
(ESI'IS)LJ%%I'S'.%ZI (MH); Anal. Calcd. for C26H29N302F6 + 0.3 TFA + 0.2 H20:
C, 15@33&191:rupyﬁnaayl)M—[(zr-emoxyﬁhanmmeihylmbm,Zﬂ-tzmumemﬁ)?. 48.

2- m&%{“ﬂwﬁé’% f‘}%ﬁﬁgwtﬂhﬂ %ol s(2,2,2-trifluoroethyl)-

1J1- benzi m dazol e- 5- car boxanpde F O FFN FFC F. F 10 Foll ow ng

t he general procedur% .:.- 3 Mgsing intermediate 23 (77 ng, 0.210

nmol ), 4-ethoxyphenyl aeety d (42 ng, 0.210 mmol) and zi nc dust
ndi chlqroet hane. The product was

30% Cl - bCNI H20O and t hen

purified by reversed- se HPLC usi g {4
| yophilized affording the title onperd as the correspondi ng TFA
salt. Yield: 74 ng (73%; 'H NWR 0D ®47 (m 2H), 0.63 (m 2H),
1.27 (m 111), 1.38 (t, J = 6.93Hz, 311), Q.OZ (g, 3 =

.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/Hz0 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, ] = 6.93Hz, 3H), 4.02 (q, T =
6.90Hz, 2H), 4.37 (m, 6H), 4.56 (s, 2H), 6.97 (d, ] = 8.59Hz, 2H), 7.28 (d, J =8.59Hz,

(- 2H),7.60(4,7= 8.50Hz, 1F1), 7.79 (s, 1H), 8.00 (d, J = 8.40Hz, 1H); MS (ESD

20

514.22 (MH+); Anal. Caled. for CosHasNsOsFs + 1.0 TFA + 0.1 H,0: C, 51.53; H,
4.20; N, 6.68; Found: C, 51.49; H, 4.18; N, 6.55.

Example §
1-(Cyclohexylmethyl)-z-[(4-ethoxyphenyl)methyl]-N,N-bls(z 2,2-trifluoroethyl)-

1 H-benzimidazole-5-carboxamide

-48 -



6. 90Hz, 211), 4.37 (m 6H), 4.56 (s, 2H), 6.97 (d, J = 8.59Hz,.211), -
7.28 (d, J =8.59Hz, C 2H), 7.60 (d, J = 8.50Hz, IM 7.79 (s, 11D\ MR BY
(d, J= &042%@035;4331); M5 (ESI) 514:22 (M#); Anal. Cal edr/sE2mn3/601604
C25H25N3Q2F6 + 1.0 TFA + 0.1 H2O C, 51.53;; H, 20 4.20; N, 6.68;
Found: C, 51.49; H, 4.18; N, 6.55. Exanple 5
1- (Cycl ohexyl net hyl ) - 2-[ (4- et hoxyphenyl ) nmet hyl ]-N, N-bis(2, 2, 2-trifluoro
et hyl)- 1H benzi nl dazol e-5- car bgxan de -48 21 MAR 1007 WO 2004/ 035548
PCT/ SE2003/ 001604 O FF?F N owi ng the general procedure in

~ Exanpl e 3 using internedf 4 ( 0. %27 nnnol),

4- et hoxyphenyl acetyl chl orlf: (50 , Yl ) and zi nc dust (16
0.250 nmol) in 3 nL of 1, 2-&ichl oroe? h?e. \

product was purified by
reversed 5 phase HPLC using 20-80% and then | yophilized

affording the title conmpound as th rreépo ing TFA salt. Yield:
72mg (48%; 'H NVR (CD3OD) 1.12 (in, 5H), “1.36 (t J = 7.03Hz, 3H),
1.58 (m 2H), 1.69 (m 4H), 4.02 (q, J = 703 , 4.23 (d, J—

7 o4 (Goikding e heldlrgttre i E?%?‘P?es%?ﬂ%ﬁeﬂéﬁﬁe 2*435 P O 77

(d, 10mitnel), &—aﬁbkyphmlacdbﬁ cheside (56 gl 0. 250 ampl) And zinc@usti(1 6fmg,

i 8 o . oS oy i Found:
5 4- ﬁﬁdﬁemﬁﬁh% DBisovd (]ZH?@N?H%O' hAMHABYdAilized affording the tifle

N N-bIS(2 2 trifTuoroethy H benzl mdazole 5- carboxam de O c/.
F & 00ctmpoungi asghe ensregpensding TEAFeldVield:i TAn@8) e BBNMRAGD:ODIr nedi at e

5 (10 n ) v, o] (9rrg,0297
szm gr‘g‘%?l’ Sléﬁ’d]gﬁ&(ji 7@1—2& g%y%%ﬁﬁ%% (Hh%yr)’ {bg?%h chl or oet hane.
The pr@@gH.tz Iy 43 (df § 9 427, e¥By 48614, 4H), 4.50 (s, 2H), 6.94 (d, T =
| 8.79Hz, 2H), 7.24 (d, J =8.79Hz, 2H), 7.56 (4, J = 8. i9Hz 1H), 7.76 (s, 1H), 7.90 (4,
10 T=8.59Hz, 1F); MS (ESI) 556.47 (MH+); Anal. Cal¢d. for CogH3NsO,Fs + 0.9 TFA
+ 0.2 Hy0; C, 54.09; H, 4.92; N, 6.35.; Found: C, 54.12; H, 4.74; N, 6.20.

Example 6 '
2-[(4-Ethoxyphenyl)methyl}-1~(2-furany1methyl)-N,N—bis(Z,Z,Z—triﬂu_oroethyl)-
15  1H-benzimidazole-S-carboxamide -

F%\N
Fe

Following the general procedure in Example 3 usmg intermediate 25 (106 mg, 0.270
mmol), 4-ethoxyphenylacetyl chloride (59 mg, 0.297 mmol) and zinc dust (19 mg,
0.297 minol) in 3 mL of 1,2-dichloroethane. The pn%duct was purified by reversed-
20  phase HPLC using 20-80% CH3CN/H,O and then lybphﬂized affording the title
compound as the corresponding TFA salt. Yield: 78 mg (45%); "H NMR (CD;OD)
1.34 (t, T =7.03Hz, 3H), 3.98 (g, T = 7.03Hz, 25), 436 (m, 4H), 4.46 (s, 2H), 5.48 (s,
28, 6.31 (m, 2H), 6.86 (d, J = 8.79Hz, 2H), 7.17 (d;;] =8.79Hz, 2H), 7.41 (m, 2H),

-49 -



20 phase HPLC using 20-80% CH3CN' H20 and then |yophilized affording the
title conpound as the corresponding TFA salt Yield: 78 ny (4301’()MAR B07
NVRWEGREBMpss48. 34 (t, J = 7.03Hz, 3H), 3.98 (q, | =pdr/SBidasnikd4 4436
(m 4H), 4 46 (s, 2H), 5.48 (s, 211), 6.31 (m 211), 6.86 (d, J =

8 79Hz 7.17 (d ,,J =8.79Hz, 21-1), 7.41 (m 2H), -49 2 1 MAR

/ ( 6 LA AH) 7,79 (d, J =
&3#9%@0@2 B0 SEOORR B0 % s M cala B e - 0.4
TF@M}QMQ 2 01 TFA O3, 559N2; T, 4903, Rpynd;, f@mé5c2§5224H44211NN 6.75. 5
Exanpl 6 7 2-] (4- Et hoxyphenyl ymet Ryl'] - i- [ ( 23) -
py 8. i di nyl met hyl 1-N, N-bi s(2, 2, 2-
tritluoroethyl)-1H benzi m dazol e- 5-carboxamide ONN FFFN FH F
N HHOFollowng the general procedure in Exanple 3 using internmedi ate

527];(,& gy, 0.420 10 nmmol ), 4 et hoxyphenyl acetyl chloride (85 nyg,

NTD and zinc dust (27 ng, 0.420 mol) in 3 nlL of

1 2- W-@fhmmaﬂmetﬂﬂblﬂﬂﬁt?cpylwadeIm’Bﬂm!]-NWMAEé’ed phase HPLC

usm K2 he ilized affordlngthetltle

comgbl “gg @ﬁ??&%m%mﬁﬁﬁvﬂ%yﬁa Yield: 95 ng (35%; 'H NMR
(CD303 135 (t, J =7 03Hg 3H) 1.78 (m IM 1.99 (m 1H), 2.13 (m
2H), 3.22 (m 111) 44 15 3.79 (m IM 4.00 (g, J = 7.03Hz,
2, 4.36 (m 4H) 4 @ (d, J = 6.84Hz, 21T), 6.91 (d.
J = 8. 79He, 7{‘ 7.49 (d, J = 8.49Hz, 11-1),
7.76 (m 211) I\/IS (BSI 43. 44 (My+); #alN Calcd. for C26H23NACRF6 +
2.2 CTPA + 0.3 H2O G, F45.71; —. 7.01. Found: C, 45.64; H,

( 74; N, 7.30. 20 Exanple 8 2-[{(4
Et

10

15

~ O
hoxyphenyl ymethyl]-1-[(2R) -2-p rNoHi di n;Q met hyl] N, N-bis(2, 2, 2-

Following the general procedure in Example 3 using intermediate 27 (210 mg, 0.420
mmol), 4-ethoxyphenylacety! chloride (85 mg, 0.420 mmol) and zinc dust (27 mg,
0.420 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: 95 mg (35%); 'H NMR (CD;0D)
1.35 (t, T =7.03Hz, 3H), 1.78 (m, 1H), 1.99 (m, 1H), 2.13 (m, 2H), 3.22 (m, 1H), 3.44
(m, 1H), 3.79 (m, 1H), 4.00 (g, ¥ = 7.03Hz, 2H), 4.36 (m, 4H), 4.43 (s, 2H), 4.64 (d; J
= 6.84Hz, 2H), 6.91 (d, ] =8.79Hz, 2H),7.22 (d,J =8.79Hz, 2H),7.49% (d, J = 8.49Hz,
1H), 7.76 (m, 2H); MS (ESI) 543.44 (MH+); Anal. Calcd. for CagHasN4OoFs + 2.2

C TFA + 0.3 H;0; C, 45.71; H, 3.8%; N, 7.01. Found: C, 45.64; H, 3.74; N, 7.30.

20

Example 8
2-{(4-Ethoxyphenyl)methyl}-1-[(2R)-2-pyrrolidinylmethyl]-V,/V-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide

-50-



trifluoroethyl)-1H benzi m dazol e-5-carboxamde OFrNN FF { FF HN NH
0 -501 Z 1 MAR 2007 WD 2004/ 035548 PCT/ SE20031001604 Fol | owi %QMAR]@B!]?-
gener al PiOoWeH0Iss4d n Exanple 3 using internmedi ate 26 (15@aE2063/08004
mmol ), 4-ethoxyphenyl acetyl chloride (60 ng,: 0.301 nmmmol) and zinc dust
(20 ng, 0.301 nmmol) in 3 nL of 1,2-dichloroethane. The product was

P cHol B Gk RSP e TR R 0 1901

lt. Y] 48@11@@1[;@ HmMa @D&i@? 301 tand i cﬁlsﬂ@ldh
gil) 1. i?gm)u n, 1 Q%cety , 3(( %: Il aélz mr?y 3g°44 (m
1H) 3. 0§0§ mmqlbgnmﬂ@g %é d1 emth@miz WP&H vg@pr{rtﬁedmr)reve:s (s,

200 o3 gk ek g 1580 R By g e 2, (0

. 8.404%z, dddpo d‘zﬁa(sEﬁé& oﬂdﬁnleHA)saltAYf&lld, @ah%m%ygr*mm@zgmmpm +
2.2 TEA + 0.4 tpO. C, 48.61; H, 3.90; 57,  H
3.74; N-37(80="103aisle 108 (m, 1H),199 (m 1H), 2.13 (m, 2H), 3.22 (m 1H),3.44

2-[ (4- ~1-{ 4=

N, b 5{*&%%@%&%@ TR A WA D 443 (s 2D 4B4 (L T
N F N £B MHzEQPIDCﬂ\Bhgd,UMS geHe ), @QQ((&,CII#S%'?@HLEK@THM@ (E,II-SBHQHZ
i'nternmediate 28 (130 0.320 _ C nmol 4- et hoxyphen Iacet | chloride
(70 g, 118), 375 (errbil), 7o e ARG TEDEMSESD) St YL el ol for

1, 214l cpl of G@IARNS 2 THEARE §AUE O: "t?‘%s%iriib% Ry 7r®VFB&?c9C 45.57; H,

3.74; N, 7.30.

P

Example 9
2-[(4-Ethoxyphenymeihyl}-1-(4-pyridinylmethyD)-V,N-bis(2,2,2-trifluoroethyl)-

15 1H-benzimidazole-5-carboxamide

Following the general procedure in Example 3 usmg intermediate 28 (130 mg, 0.320
C | mmol), 4-ethoxyphenylacetyl chloride (70 mg, 0352 mmol) and zinc dust (23 meg,
0.352 mmol) in 3 mL of 1,2-dichloroethane. The product was purified by reversed-
20  phase HPLC using 10-50% CE:CN/H,O and then lyophilized affording the tifle
compound as the corresponding TFA salt. Yield: 30 mg (15%); El NMR (CD,0D)
1.30 (t, T = 7.03Hz, 3H), 3.88 (q, ] = 7.03Hz, 2K, 4.36 (m, 4H), 4.41 (s, 2H), 4.64 (4,
7 = 6.84Hz, 2H), 5.91 (s, 2H), 6.62 (d, I = 8.40Hz, 2H), 7.05 (d, J = 8.59Hz, 2H), 7.28
(4, 7=5.66Hz, 2H), 7.43 (4, T = 8.40Hz, 1H), 7.60{d, I = 8.40Hz, 1H), 7.86 (5, 1H),
+ 25 8.52 (brs, 2H); MS (BSD) 551.43 (MH+); Anal Caled. for CpHpyNyO;Fs + 2.5 TEA;
C, 46.00; H, 3.20; N, 6.71, Found: C, 46.17; H, 3.11; N, 6.63.

Fxample 10

-51-



5

20 phase HPLC using 10-50% CH3CN H20 and then | yophilized affording the
title conmpound as the corresponding TFA salt. Yield: 30 ng @15MAR 7067
NVRWOQDB4)ss481. 30 (t, 7 = 7.03Hz, 3H), 3.88 ¥q, J PCT/a3és/o00fdol, 4. 36
(m 4H), 441(s 2H) 4.64 (d, J-684Hz 2H) 5.91 (s, 2H) 6. 62
(d, J = 8.40Hz, 7.05 (d, J = 8.59Hz, 7.28 (d, J 5. 66Hz,

21%I;l-@z'é‘ﬁ'g&geh%bﬂ@éﬂ?@@"‘%ﬂé@?@%&ﬁﬁM ’@ﬁﬁﬁf bbb, (>
C2 1R ddFdazol 25 eafbdxamide 46.00; H, 3.20; N, 6.71. Found: C, 46.17;
H 3.11; N, 6.63. Exanple 10 -51 21 MAR 2007 WD 2004/ 035548

PCT/ SE2003/ 007604 2-[1-(4- Et§ oxyphenyl yethyl]-1-(4-pyridinylmethyl)

N, NNbis(2,2,2-trifl udg dazol e-5-carboxamde O NI N -
FFFFFN-1 \ O N Ile

0 procedure in Exanple 3 using
I nternmedi ate 28 (78 nyE 193

At hoxy- D- met hyl - phenyl acet yl
chloride (45 ny, 0.231F ) and zi c (15 ng, 0.231 mml) in 3 nL°

of 1,2-dichl oroethane. The produ 5o\ fied by reversed-phase HPLC
usi ng 10-50% CH3CN H20 and then 4yq h|||ze@ affording the title
corrpound as the correspondl ng TFN-Salt. YKeI d: 16nmg (15% . 1H NWR
(CD30D) 1.29 (t, = 6.93Hz, 314), 1 77 (d, = 7.03Hz, 3H), 3.85 (q, J

11 d. J =18. 75H,
1H}Z‘°B%W’§'§ 1%%‘51}3’% Pf%“ﬁé‘&'zn%n 1?‘%%"1’14 3 &m"§5"=£é§( %l%lm?’es 96 (d J =
8 3:91!1'31), 42étﬂlb -E-&f%ﬂ(ﬂ nﬂa&tﬁ%ﬁ&mdb (11-'3 73@3(1 Qnmél)-and%uﬂ:QiﬂEt 1H), 7A6

A0ty 1H) 786 (gb oH): "M (ESI) 565. 43

(wﬂﬁ)mg,c{?ml n@@&@ﬁr&w@ m@mmm 'fih@rpmtv@s suifisd byH, 3.72; N,

(7 Fegerslé&-'ﬁﬂgse I—I?LC%.glr?golO-gb%%l-fg%]N/%O?anﬂ‘{bcnl@oﬁﬁﬁg&i &f&rlﬁng the

10
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title compound as the corresponding TFA salt, Yield: 16mg (15%). 'H NMR
(CD:OD) 1.29 (t, J = 6.93Hz, 3H), 1.77 (d, ] = 7.03Hz, 3H), 3.85 (g, J = 7.03Hz, 2H),
437 (m, 5H), 4.50 (m, 1H), 5.67 (d, ] = 18.75Hz, 1H), 5.82 (d, ] = 18.75Hz, 1H), 6.56
(d, Y = 8.79Hz, 2H), 6.96 (d, J = 8.79Hz, 2H), 7.05 (d, ] = 6.25Hz, 1H), 7.34 (d, ] =
8.40Hz, 1H), 7.46 (d, J = 8.40Hz, 1H), 7.86 (s, 1H), 8.40 (brs, 2H); MS (ESD) 56543
(ME+); Anal, Caled. for Co5HaeN4OsFs + 1.6 TFA; C, 50.17; H, 3.72; N, 7.50. Found:
C, 50.20; H, 3.71; N, 7.44.

Example 11
2-[(4-Ethoxyphenylmethyl]-1-{(tetrahydyro-2H-pyran-4-yDmethyl]-N,/V-

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

20

F
7 )
F

Following the general procedure in Example 3 using intermediate 29 (75 mg, 0.181
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;CN/H;0 and then lyophilized affording the title

o -52-



2-[ (4- Et hoxyphenyl ) met hyl ] -1-[(tetrahydro-2H pyran-4-yl)niethyl ] N, N
bis(2,2,2-trilluoroethyl)-1H benzi n dazol e-5-car boxam de O Fr NMAR 7007
O 2

0 Fold sukmssstide general procedure in Exanple 3 usi ng 48690903t ©
29 (75 ng, 0.181 nmol), 4-ethoxyphenyl acetyl chloride (40 ng, 0.199

mmol ) and zinc dust (13 ng, 0.199 mml) in 3 nil. of
1,2-dichlc h Th d HPLC
using FOTBORASTERFPEEPSRATENG YOI 1 668%@58 ﬁgfﬁ%éq% 1 sz U
21 MAR ¢ / E:
correspcz):ilégz ié%ﬁ% ?gj.SEIYl el d: 2@9%,%,5%115? 0%’ @EB?BO%t J =
_Z 8§H2(q,31*&7133m , 1), 4513)(d, 2—GQ6Z(H% 438(&4&4) (4rﬁ4 GH?H),$ BO(dg e E)H)
93 gt 3ty 2ont, 0 s 1 TR B e Y o d Vs
d, zJ ESI
5550 25 NP Pl MRS 49 QUL Bl Sl By AR B ()
50. 59; +4.245,82C, 50.58; B4 4BNn6l02 Foume: GAJ0.54; H, 447; N, 6.60.00. Exanpl e 12
2-[ (4- Et hoxyphenyl )nethyl ]-1-[[ (2R)-tetrahydro-2, -furanyl ] nethyl] N N
10 bis(2,2,2-trifluoroethyl)-IH benzim dazol e-5-carboxanmide O F~~~ N

FE N akh |l owi ng the general procedure in Exanple 3
usi ng. Mat e 30 (88 ng, 0.220 mmol), 4-ethoxyphenyl acetyl

chI ori ae{(‘!-ﬁﬂhmIQnmmbthﬂ]-} [EHRR)-2éetrahydrot2: furomptimetiyIpPMNemol ) in 3 i

2 d t t fied b d 15 ph
el bR SRR r°‘c“&%ﬁa‘¥ﬁ‘%¢%§hb¥+§@d§ affording the Title
C

Following the general procedure in Example 3 usingi intermediate 30 (88 mg, 0.220
mmol), 4-ethoxyphenylacetyl chloride (48 mg, 0.242_:11111101) and zinc dust (16 mg,
0.242 mmol} in 3 mL of 1,2-dich10roetﬁane. The prdduct was purified by reversed-

15 phase HPLC using 10-60% CHyCN/EL;O and then Iyophilized affording the title
compound as the corresponding TFA salt. Yield: 70'mg (50%). 'H NMR (CD;OD)
1.38 (t, T =7.03Hz, 3H), 1.74 (m, 1H), 1.97 (m, 2H), 2.18 (m, 1H), 3.72 (q, T =

C 7.23Hz, 1H), 3.91 (g, J = 7.42Hz, 1H), 4.03 (q, = 7.03Hz, 2H), 4.21 (m, 1H), 4.36 (b

s, 4H), 4.52 (m, 1H), 4.60 (s, 2H), 4.67 (m, 1H), 6.97 (4, = 8.40Hz, 2H), 7.29 (4, J=

20  8.40Hz, 2H), 7.61 (d, ] = 8.59Hz, 1H), 7.76(s, 1H), §.03 (d, J = 8.59Eiz, 1H); MS
(ESI) 544.45 (MH+); Anal. Caled. for CogHyyNsOsFs + 1.4 TFA + 0.2 H,0; C, 48.95;
H, 4.11: N, 5.95. Found: C, 48.95; H, 3.93; N, 6.00. |

Example 13
25  2-{(4-Ethoxyphenyl)methyl]-1-[[(2S)-tetrahydro-2-faranylmethyl]-N,N-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide:
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(ﬁ, 138 g6 J =F003dz, 3E), 1948, 1H), U9D6m, M), @.181(m, BXBNpT72 (4.4 <15

10

15

conmpound as the corresponding TFA salt. Yield: 70'ng (50%. 'H N{I/R
(CD30D) 1.38 (t, J = 7.03Hz, 3H),1.74 (m 1H), 1.97 (m 2H), 2 L¥ARRHRV
1H) w828@esesl = C. 7.231-1z, 1H), 3.91 (g, J = 7. ptReachdBdmod 03 (T,
J= 7.03Hz, 2H), 4.21 (m 1H), 4.36 (br s, 411), 4.52 (m 1H), 4.60 (s,
2H), 4.67 (m 1H), 6.97 (d, J = 8.40Hz, 211), 7.29 (d, J= 20 8.40Hz,
211), 7.61(d, J = 8.59Hz, 1H), 7.76(s, I'H), 8.03 (d, J = 8.59Hz, IH); M
ed. for C26H27N303F6+ 1.4 TFA+ 0.2 H20: C

(ESI) 544.45 (NWK): Anal .

48.95, H, 4.11; N p.95:
PN

N48.95; H 3.93; N, 6.00... Exanple
13 25 >

2-[ (4- Et hoxyphenyl) rref -1- ) -t
is(2,2,2- trifluoroethfl)-I H-benzi njdaz 5-carboxam de -53 21 MAR
2007 WD 20041035545 PCT/ SE2003/ 604 FFN N FEFN 0 OFollowng
t he general procedure in Exanpl & 3ousing ioternediate 31 (85 ng, 0.212

ahydro-2-furanyl ] nethyl [N, N-b

nmol ), 4-ethoxyphenyl acetyl chloride (46 , 0.233 mmol ) and zi nc dust
(15 mg, 0.233 mmol) in 3 nL of 1, 2-dichl o¥oethane. The product was
purified reversed 5 phase HPLC usjng 10-60% H2Q and then

| yﬁalmvnnggé afosA grargdencen dbample & spmgunermacitiee Ld8e Mg Pddi ng TFA
Sy ARy GVl S B Y, 10
3. 9238 gmdl)3n 3 od2be1 2tidorodtte. (The ﬁra?ﬁct@%dﬂ?q)urﬂ'ffﬂi)gy r(éxée?&ﬂelc(irlr; 1), y
J P_hﬂ@?&gﬂz‘? “ﬂ&%‘?'ﬁé?@éﬂé@féég %le g’ieﬂgllﬁpjﬁ}?féﬁff@%& %}‘b‘}ﬂ% = 8. 5& He, | ’
namednigne diflospfydis 104 s Vo img 1), VR VERIEIOR TS (M1 0%,
o Lodis, DI ARG St 1k A G PR 2 M Rt I Y

(brs, 4H), 4.49 (m, 1H), 4.60 (g, 2H), 4.66 (d, 1H), 6.98 (d, J = 8.40Fz, 2H), 7.29 (d,

J=8.40Hz, 2H), 7.61 (d, ] = 8.59Hz, 1H), 7.76(s, 1H), 8.02 (d, J = 8.59Hz, 1H); MS

(ESI) 544.45 (ME-+); Anal. Caled. for CeHz7N3OsF + 1.4 TRA + 0.1 HL0; C, 49.07;

H, 4.09; N, 5.96. Found: C, 49.08; H, 4.05; N, 6.11.

Example 14
2-[(4-Ethoxyphenyl)methyl]-1-[(tetrahydro-2 H-pyran-2-yl)methyl}-V,N-
bis(2,2,2-trifluoroethyl)-1 H-benzimidazole-5-carboxamide

¢ f*@[ _
'?--;FH HN}b |
. "X 5

20

Following the general procedure in Example 3 using intermediate 32 (93 mé, 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,;0 and then lyophilized affording the title
compound as the corresponding TFA salt. Yield: 58 mg (38%). "HNMR (CD;OD)
1.38 (t, ¥ = 7.03Hz, 3H), 1.42 (m, 1H), 1.51 (m, 3H), 1.80 (m, 1H), 1.90 (m, 1H), 3.23

-84 -



ONN FFF N F Fti O Follow ng the general procedure in Exa

using intermediate 32 (93 ng, 0.225 nmmmol), 4-ethoxyphenyl acet ﬂ MAR 2007
chl ori dwO(2094/0855490. 248 mmol ) and zi nc dust (16 ng, 20 @CIAE2emmo)soin 3
mL of 1, 2-dichloroethane. The product was purlfled by reversed- phase
HPLC usi ng 10-60% CH3CN H20 and then |yophi.lized affording the t|t| e

e A S e  a  a L
(m 11% 4.0 Jéﬁﬁﬁ{z,@‘t{ﬁsi)ﬂmﬁé@% Vﬂ{?@oﬁ@ﬁ $2A8

PCT/SE2 3/0 1604 (m irgsg él 111), 9’ (in, 11-1), 4.04 (q,
J= 7. 0360Hz ), 740136, I 5 9Hmi Tats, (H), 5 0Md1)1 &SﬁHz,slH)lMS 4.60 (d,

J = 8. 97 .(d ) :

211), %5?%%?‘“?@ éﬁ%}zCa‘%§1S %{éﬁfﬁ% oA 8?3483’2 K g‘]ggggHz
11%); 4/B8. 1@5@3} (5561@31{(%@1;7 #gpl . Caled. for C27H29N303F6 4-1.6 TFA;
C, 49.02; H, 17; 68, 'Found: C, 49.12; H, 4.05; N, 5.81.
Exanpl e 15 2-]j (4 Et hoxyphenyl )met hyl ] -1-[ (2R) - 2- pi peri di nyl

onet hyl]-N 1s(2,2,2- trifluoroethyl)-1Hbenzi m dazol e-5-car boxam de
O FN Nﬂ‘@ﬁm ~YN-H O 10 Fol | owing the general procedure in Exanple

3 usi m[(mmd@ﬁhaﬁﬁ%ﬁ&h@ﬂﬁﬂ-gm) Z%iﬁgﬁdu@lﬁiei}g'l]‘li\@mﬂé@ﬂ@nw acetyl

chloride (101 ng)_ and zinc 59mm|) inb5
nL of triffugtoethiydr-bdtheagimidupeleSreprhoxamide purlfled by reversed- phase
BPLC using 10-60% CH3CN H20 and t hen | yophilized affording the title 15

conpound as the correspondl n A salt Y| eI d: 121ng (35% . "'11 NMR
(CD30D) _

10 .
Following the general procedure in Example 3 using:tiniennediate 33 (261 mg, 0.509

mmol), 4-ethoxyphenylacetyl chloride (101 mg, 0.509 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% CHiCN/H;O and then lyophilized affording the title

15  compound as the corresponding TFA salt. Vield: 12img (35%). 'H NMR (CD;0OD)
1.37 (1, J = 7.03Hz, 3H), 1.45 (m, 1D, 1.58 (m, 1H),1.65 (m, 1H), 1.88 (brd, 35D,
2.80 (m, 1H), 3.38 (m, 2H), 4.02 (g, J = 7.03Hz, 2H); 4.40 (m, 4H), 4.46 (s, 2F), 4.53

C (m, 28D, 6.95 (4, T=8.79Hz, 2H), 7.24 (d, T = 8.79Hz, 2H), 7.51 (d, J = 8.40Hz, 1H),

777 (s, 1H), 7.82 (d, T = 8.40Hz, 1H); MS (BST) 557,47 (MEF+); Anal. Caled. for

20 CarElsgN4OsFs + 2.1 TFA + 0.2 H;O; C, 46.87; H, 4. 10 N, 7.01. Found: C, 46.80; H,

3.90; N, 7.18.

Example 16 _
2-[(5-Ethoxy-z-pyridyl)methyl]-l-[(tetrahydro-ZH—pyran-4-y1)methyl]-N,N—
25  bis(2,2,2-triflueroethyl)-1H-benzimidazole-5-carboxamide

-55.



1.37 (t, 7 = 7.03Hz, 311),1.45 (m1H),1.58 (in, 1H),,1.65 (m éﬁﬁ&d
1.88 (brd, 311), 2.80 (m 1H), 3.38 (m 211), 4.02 (q, J = 7. R 2007
211)wohoédloisses 411), 4.46 (s, 2H), 4.53 (m 211), rg1%E2085/004603
8.79Hz, 211), 7.24 (d, J = 8.79Hz, 211), 7.51 (d, J = 8.40Hz, 111),
7.77 (s, 111), 7.82 (d, J = 8.40Hz, 1H); MS (EST) 557:47 (M+); Anal.

Cal cd. for 20 CZII—l30N402F6 + 2 1 TFA + 0.2 H2O, C, 46.87; H, 4.10; N,
7.01. Found: C, 46.80; H, 39 90 N, 7 18. Exanple 16 2- [(5 Et hoxy 2
pyridyl)methyl]-1-[(tetrah

bis(2,2,2-trilluoroetF
2007 WD 2004/ 035548 PCH : N F E NN do

3- Am no-4-[[(tetrahydrof ; th9 ]am-no]-N, N-bis(2,2,2-trifl
uor oet hyl ) - benzam de (150ng,
O (7-azabenzotriazol -1-yl)-N, NN tetra hyl  uronium

hexaf | uor ophosphate (HATU) (151 ﬂg 0. 399’Tg'ol) and 5-ethoxy-2 5
pyridylacetic acid (72 ng, 0.399 nmol) were'stirred in DMF (5 nl)

¢ oAb SR F AR Db ai okt e AR Bl L
Et MRerarkite (25GAB 0.3 &f60])\@R (TvasdbeszoMitthlSaj] » A, Nl ansthiyp HCO3

solution, brine and dried over anhydr ous Na2 The solvent was

congemmah@@ﬂanwnhn@q@m@%wmlééc;ng«,ébﬁ%mm@)aﬂdcﬂwtbme@hane (3 m).

10 @Pﬁgna%\l?\%ééh‘éq{i i%??ggi’ a’?’bgwl? %%tﬁ-gﬁ{gl qﬁﬁ s c%g‘gggt ?2? ef:lh:nd
t heiﬂsepﬁoéyﬁﬂ@lsmﬁie\mm) ((ED%L 0J5d5 mgaljlackp‘rfasﬁz Wekse y@tedied wit h

at urat ed 5&?3 ut| ,brLég and dried over anhydrous Na2SO4. The
pr OWAQONGRRITabe(t Al v ip FEQAcHPhe orgricRnasp wan washescN H20 and

reA MR o ?%f‘gﬁ@”é'ﬁ%‘ﬁ@“t“ﬁﬁm%&‘i%@%%?‘ hylyRs MagSOL 7 TR0

3 1 he sbixeht (vap cofdentrated bad (e praduict disSolzed (mri 2:‘1dldljlor08ﬂﬁﬁe (ZmL}. =10. 94
107 Y c Z %ﬁfﬁg%ﬁ%&y %g goxtcgntrﬁbicgﬁd_%l ]Oéﬁgj zyvas Jadéed gnrR ]ﬂlﬁoﬁl WEE (m 15,
stirred at 85 °C for 3h. The solvent was concentrated and the residue dissolved in-
EtOAc. The organic phase was washed with saturated NaHCO; solution, brine and
dried over anhydrous Na;SOy The product was purified by reversed-phase HPLC
using 10-50% CH;CN/H,0 and then lyophilized affording the title compound as the
15 corresponding TFA salt. Yield: 131 mg (54%). 'H NMR (CD;0OD) 1.42 (t, ) = 7.03
Hz, 3H), 1.51 (m, 5H), 2.14 (m, 1H), 3.25 (m, 1H), 3.90 (d, J = 10.94 Hz, 2H), 4.14
(g, J =7.03 Hz, 2H), 4.40 (m, 7H), 4.76 (m, 1H), 7.57 (m, 3H), 7.80 (s, 1H), 8.01 (4, ]
( =8.59 Hz, 1H), 8.24 (s, 1H); MS (ESI) 559.48 (MH+); Anal. Caled. for
CosHiasNaOsFs + 1.6 TFA; C, 47.33; H, 4.03; N, 7.56. Found: C, 47.31; H, 4.08; N,
20 7.60.

Example 17
2-[(5-Ethoxy-2-pyridyDmethyl]-1-(3-methylbutyl)-N,V-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide
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= 8.59 Hz, 1H), 8.24 (s, iN; M5 (ESI) 559.48 (MH+); Anal. Calcd. for
' 026H23N403F6 + 1.6 TFA, C, 47.33; H 4.03; N, 7.56. Found: C, 27.M%: 208,
4.08; N,WQQoM/36348 Exanple 17 PCT/SE2003/001604
2-[ (5-Ethoxy-2-pyridyl)nmetbyl]-1-(3-methyl butyl) N, N-bis(2,2,2-trifluor
oet hyl )- 1H benzi m dazol e-5-carboxam de -56 21 MAR 2007 WO 2004/ 035548
PCT/ SE2003/ 001604 F NN F F~ F Q Followi ng the general procedure in
Exanpl e 16 u5|ng in ternedi ate 2 (180 ny, 0.469 mmol), 0-(7-a
zabenzotriazol -1-yl)-N, N, MN ety Ave uroni um hexaf | uor ophosphat e
(HATU) (196 ng, 0.516 mmo ): an ' [ [
(5 m)

0.516 mmol) were stirred i
di i sopropyl et hyl am ne (DI PEﬁ\)F (0.125 0.\04/mrol ) The product was
purified by reversed phase HPLC using \l0- 5 CN/ H20 and then

| yophilized affording the title conmpound as t correspondi ng TFA
salt. Yield 208 ng (69% . 111 NVR (CD30D) O. (d, J = 6.44 Hz, 611),
1.40 (t, J =7.03 Hz, 311),1.58 (m 211), 1.70 (m 10 111), 4.12 (q, J

7.03 dﬂdﬂJ w%i%r}% g@né%l éﬂ@ce@ﬁé}n Eia.ﬂﬁie(m us%d%mte%ré;@afa% 2V (1305029 4%, - 11,

.58 ( ="859Hz; 117),
20 (sanI),l()) (7P¢Bab¢IE'8tr)aT©B-1-}dD8N rM iemmﬂlylﬁacbmm for C25H28N40, )" 6

r_h Raflugio p%ﬁpzxgggﬁbx@pﬁ‘f% mg, 0516 imdYy afd 3oy ! 8@%1%%%@30
e e IO
FF F N diisgprppylethylamine (DIPEA) (O 1 5mL, 0.704 mmol) The product was purified
( by reversed-phase HPLC using 10-50% CHs CN/H;O and then lyophilized affording
— the title compound as the corresponding TFA salt. Yield: 208 mg (69%). 'HNMR
(CD,0D) 0.97 (d, T = 6.44 Hz, 6H), 1.40 (t, J = 7.03 Hz, 3H), 1.58 (m, 2H), 1.70 (m,
10 1H),4.12 (g, § =7.03 Hz, 2H), 4.42 (1, 8H), 7.47 (m, 1H), 7.51(d, J = 8.59 Hz, 1H),
7.58 (d, § = 8.59 Hz, 1H), 7.81 (5, 1H), 7.88 (4, J = 8,50Hz, 1H), 8.20 (5, 1); MS
(EST) 531.48 (ME-+); Anal. Celed. for CosHagNO.Fs + 0.8 TFA + 0.1 HL0; C, 51.24;
H, 4.69; N, 8.99. Found: C, 51.30; &, 4.63; N, 8.90.

I\)-h+00\lll

15 Exampie 18
2-{(4-Ethoxyphenyhmethyl}-1-[{(2R)-1-methyl-2-pyrrolidinyl[methyl]-V,N-
bis(2,2,2-trifluoroethyl)-1H-benzimidazole-5-carboxamide

2-{112-Amino-4-[[bis(2,2,2-triflucrocthyl)amino]carbonylphenyljamino}methy(]-

20 (2R)-1-pyrolidinecarboxylic acid-1,1-dimethylethyl ester (30 mg, 0.161 mmol), 4-
ethoxyphenylacetyl chloride (32 mg, 0.161 mmol) and zinc dust (11 mg, 0.161 mmot)
were stirred in 1,2-dichloroethane (3 mL) at RT fof}30 min. A catalytic amount of
concentrated HCI (11.6 M) was added and the solufcion was stirred at 85 °C overnight.

-57-
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[[2-Am no-4-[[bis(2,2,2-trifluoroethyl)am no] carbonyl]phenﬂ”]ﬁﬁﬁ?ﬂ&ﬂm

-[
t hwaQ 2004@3454R) - 1- pyrrol i di necar boxylic acid-1,I -dlls@f,gyjogQWEMeN er
80 ngy, 0.161 mmol), 4 ethoxyphenylacetyl chloride (32 nyg, 1 mmol)

and zinc dust (11 ng, O0.161 nnDI) were stirred in 1, 2- dlchloroethane
3 L RT for 30 m ti,c anmount of concentrated HC (11.6
T%ﬁéolgﬂa%waﬁﬁﬂuwﬁé”@@@# wathed i Brgted i Ey siniomt - 57 s( , 21
VAR .. di |l uted
W ?ﬁﬁ%%%gﬁ ‘?ﬁNg%%E?fr gﬁgggﬁﬁé&é}ﬁzgpﬁﬁgn |l\r%§éan:j gl’l ed
gv &ras drﬂsyldemmMgiaﬂzﬁgmLThenmmhmfemPsnﬁqénmataeﬁl anBtﬁ?% esi dug wgs 2700
i w dro cetic acid an % -
HOHEHEG40 L L. esceen Bomiowed bt %@1 ‘188 mol ). The 5
5 SOE h8ﬂv&ﬂ@§ur?éd £tr1€’P' 1 e&ldeﬁt ﬁgéﬂ%.efa% r@éf&&%&t ed and the

resi due was di ssol ve anic p ase was washed with
s atlissaltredinNEHOEE3 ’Bhp,mgamc phadetwdsomgshbd wwidh samdatdd NalH@Osaquadizy dr ous

ga,g@%?- 5 Bad R pySombrisos Nt dfl%er% R RSB Round g5 Lho
CorERRA! %gzﬁq{@;é@ﬁi§t21o-§o%mg§ c%img@ Qﬁfmy fﬂ?ﬁ%@a %{M%xﬂ@ . 83? m(t
1H)xtle Borgo(ud) as th$ corBesponding TFALSa}t. ¥iddd: Jgmg (20%Y;. "BRNMR _4 38 (m
10 54605 S8 1t 5 2.5 S F0. Tt (s 20 o 350 D04 s, 3%0%8 s 879 (“fn
o) G AT U0 (- e SRS a0 T
(2 557 (my éHi)I4e79l@n2H{II 592 ok 5 S0z, 2B Rl (AL £8.79 Bz, 2H)nst 46| 2
b g@"czjé%)(h oroé\k:ﬁ;%l')n M2 ES0 53720 D54, Galedifofe o N N -

FFE,M36N405Fs + 3.0 TFA + 0.9 H;0; C, 43.33; H, 3.83; N, 6.12. Found: C, 43.33; H,
15 3.75; N, 6.20.

0
2
e
(

Example 19
2-{(4-Ethoxyphenyl)methyl]-1-{[(2R)-1-methyl-2-piperidinylJmethyl]-V,N-
bis(2,2,2-triﬂuoroethyl)-lH—hehzinddazole'-s-carboxamide

=

- & @)

20
2-[(4-Ethoxyphenyl)methyl]-1-[(2R)-2-piperidinylmethyl]-N, N-bis(2,2,2-

trifluoroethyl)-1 H-benzimidazole-5-carhoxamide (TFA salf) (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/H2O (1 mL). NaBH(OAc); (27 mg, 1.27 mmol) was added and
25  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 sahrated NaHCO; aqueous
~ solution, brine and dried over anhydrous Na280,. The product was purified by
reversed-phase HPLC using 10-50% CH3CN/H,O and then lyophilized affording the
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N, O 20 ‘
2-[ (4- Et hoxyphenyl ) met hyl ] - 1-[(2R) - 2- pi peri di nyI met hyl ] - N, N- bi 52(12M5R @-07
trifl uor &€ 4994/035548 benzi m dazol e- 5- car boxam de ( TFA sal PLT(SE0amPI1604 637

nmol )
acetic

was di ssolved in 5nL of THE containing a few drops of glacial
acid and an excess of 37% HCHO’ H20 (1 nl). NaBH( OAc)3 (27 nmg,

sof vent HbeoRBaRr S tuE el e J8A N MR P I R The

or gani ¢ (ghaoe) 1ae (masmdl 6 (] a0 B, )N AT, QEBEP%(mSM{}ItIISBW brine

and dri

rever sedmphdsa. %F(EC 158i 83 (935095 eHeeN i 3. Bhian.t

af f ordi

ed over anhydrous Na2S04. The product was 5“3'0];13&?1 .
| i 3

e comtien Dy B AN PR B R

NVR § CD8@0)Hsz, 200),(7T%8 &)~ 8.2887,(1H), 3.76 (5 189); NS (m;)m 35 ﬂMH%)ﬂAnﬁll 1),

© 1,72 (i

n, 211) 111 3.24 (m

111), 3Csted(fer Ca@is)zNMa(F@f 1 aﬁﬁfﬂﬂ Idzp,r(z‘,, 49, ,|I§,,4 P &b 154 mc} C6. 92

(d, J
Hz,
(M'H)

7.21 (d, J = 8.59 Hz, 211), 7.44 (d, J = 5 F. 40
4§9§2‘§’|¥§5%§95% 20Hz, 111), 7.76 (s. 111): MB (ESI) 571. 55
Anal . Calcd. for C2sH32NA02F6 + 1.5 TFA + 0.2 H20, C, 49.96: H,

4.59; N, 752 Found: C, 49.97; H, 4.55; N 7.59. Exanple 20 10

2-[(5-

yridyl)nmethyl]-1-[(2R)-2-pyirrolidinylmethyl]-N, N bis(2,

2 2 10 r?flgjﬁhq’ws' i)%"F%‘w%enerzg' ig@é@ﬁ%ﬁ%}&] Ds%\é%b%’f NN

i nt er methifhero2thy): t8-bapzirdidaddle-Ivombpxamide . .
£ (7-azabenzotriazol -1-yl)-N, N, N, N -tetratoaet hyl uranium 15

exaf | uor ophosphate (HATU) (125 1-

5- et hoxy-2-pyridyl acetic F N-0B
(5 niL) containing dii soﬁp py et hy
nirnol). The product was p IE

15

20

, 0. 320 mol ) and

Following the geperal procedure in Example 16 usi{ig intermediate 26 (145 mg, 0.291
ramol), O—(7-azabenzotriazol~1-y1)-N,N,N’,N’~1:etrat§1ethy1 uranium
hexafluorophosphate (ATU) (125 mg, 0.320 mmol) and 5-ethoxy-2-pyridylacetic
acid (60 mg, 0.320 mmol) were stirred in DMF (5 miL)) containing
diisopropylethylamine (DIPEA) (0.085 mlL, 0.495 mimol). The product was purified
by reversed-phase HPLC using 10-50% CHgCNII-IgéJ and then lyophilized affording
the title compound as the corresponding TFA sali. Yield: 96 mg (43%). THNMR
(CD50D) 1.40 (t, J = 7.03 Hz, 3H), 1.9 (m, 1H), 2512 (o, 1H), 2.23 (m, 1H), 2.38
(m, 1H), 3.39 (m, 1H), 3.52 (m, 16D, 412 (q, J = 7.03Hz, 2H), 4.36 (m, 6H), 4.82 (t,
15), 4.92 (m, 1H), 7.48 (d, I = 8.59 Hz, 1H), 7.58 (m, 2H), 7.71 (s, 1H), 7.88 (d, J =

' 8.40Hz, 1H), 8.17 (s, 1H); MS (ESI) 544 .45 (MH+), Anal. Caled. for CosHy7NsO,Fg

25

+22TFA + 0.2 H0; C, 44.25; H, 3.74; N, 8.78. Found: C, 44.22; H, 3.77; N, 8.78.

Example 21
2-[1-(4-Ethoxyphenylethyl]-1-{(2R)-2-pyrrolidinylmethyl}-N,N-bis(2,2,2-
triftuoroethyl)-1H-benzimidazole-5-carboxamide

-59-



10

20

by reversed-phase HPLC using 10-50% CH3CN H20 and then |yophilized
affording the title conpound as the correspondi ng TFA salt. i $AR:29096
ng WGZP4/35MRMR 20 (CD3OD) 1.40 (t, J = 7.03 Hz, 31ggt/sd209P0dikey, 111),
2.12 (in, 111), 2.23 (m 1H, 2.38- (m 111), 3.39 (in, 1H, 3.52 (in,
111), 4.12 (g, J = 7.03Hz, 211), 4.36 (m 611), 4.82 (m IM 4.92 (m
113), 7.48 (d, J = 8.59 Hz 111) 7.58 (in, 21), 7.71 (s, 1H), 7.88 (d,
J = 8.40 Hz, 111), 8.17 (s IH) M5 (ESI) 544.45 (MH+); Anal. Calcd.
for C25H27N502F6 +F272"‘Fﬁ 2-MN2C, /C, 44.25; H, 3.74; N, 8.78.
Found: C, 44.22; H, X 25\ Exanpl e 21
2- By

77, IN, B
2-[ 1- (4- Et hoxyphenyl) I & ol i di nybnet hyl JN, N- bi s(2, 2, 2-
trifluoroethyi)-1fl-benzi m dazol ca
CMC F

am de -59 21 MAR 2007 WO
2004/ 035548 PCT/ SE2003/ 001604 c; CH N NLH O Fol | owi ng the

general procedure in Exanple 3 i nt efthedi ate 26 (100 ng, 0.200
nmol ), 4-ethoxy-a-nethyl -phenyl acetyl chligride (46 ng, 0.230 nmol) and
zinc dust (15 ng, 0.231 nmmol) in 3 nL of 1, 2-di chl oroet hane. The

o &%ﬁ%ﬁ@’?ﬁoe%ﬁ ] e By BRNBRRES h Bl 36 R A O ondi ng
?I H-etﬁﬂx@hﬂmcﬂ@l—@ﬁeﬂyl&f’%d chltbri}sk/l@6 ﬁ@P@QB’D mimdh skl zink dusiy - 0311z,

3 in % , 1.96 é;} 211) 2.11

%5 mg, 0.23 1 momokhin 3 pyL 0§1,24dlehlﬁroeth4pe %"hgprqduﬁt wag nyri (m 1H),

3 4.42
pverhétighase TPECKS 16409 ClGRIMD ad gl vyl pipudith e 12 81 7
( d;ﬂabomlﬂmﬂﬂwthewss@namg(wAsalt Yi®125, hbl)19%8).8"H NMR. 111) ; I\/B ( ESI )
(o ETSOEI3 o1 5 B B (L L FRN L T SRR, B ny1 | et hyl ] N
Nﬁﬁ)}é.ﬂi'(ﬁ{ 218, 2106 (dhl 10 BoAL QY. 1k 18 3henz (1D, daroks: Argardeqyam de O FF \
= 7.03Hz, 2H), 4.34 (m, 1H), 4.38 (m, 4H), 4.42 (m, 11), 4.52 (m, 1H), 6.87 (4, T =
8.40Hz, 2H), 7.15 (m, 2H), 7.41 (4, J = 8.40Hz, 1H), 7.67 (d, J = 8.40Hz, 1H), 7.81
(s, 1H); MS (EST) 557.49 (MER).

Example 22
2-[(5-Ethoxy-2-pyridyl)methyi]-1-[[(2R)-1-methyl-2-piperidinyljmethyl]-N,V-
his(2,2,2-trifluoroethyl)-1H-benzimidazole-5-carboxamide

Intermediate 33 (135 mg, 0.263 mmol), HATU (120 mg, 0.315 mmo}) and 5-ethoxy-
2—pyridy1adetic 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 FtOAc and washed with saturated NaHCOj; solution, brine and dried over
anhydrous Na;SOy4. 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 86 °C for 5h. The solution was cocled to RT and then
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CFFF~J 1 ~HIV NO Internediate 33 (135 ng, 0263 mmol ), HAT pﬂg@ 07
nmy, 0.315 minol) and 5-ethoxy- 2-pyridylacetic acid. hydrochl ori g)[l
ng, 0.3 WO 20am3ps48ere stirred in 5 nL of DVMFE containi ngcﬂlsEﬁﬁs;(o@u@:%
m., 0.526 mmol) at RT for 3h. The solution was diluted 20 with Et CAc
and washed W|th sat ur at ed NaHCOB sol ution, brine and dried over

g b i gl Saatne oA é’s&aﬁs‘i&%@g%%w%' oMy, ' Ve
concentdoflied, Mﬂe 4ol dMyerith dfdwmsgalwemsexﬁwa@ree othite80Thef Or Sh.
The sol ution was cooled to RT and then -60.2 1 MAR 2007 WO 2004/ 035548

PCT/ SEa60&1ic@a6dissolvid intSedL wf ﬂlﬁ%mnﬁmmam&iﬁmamm of glagial aertitas
washed Wl h, sat ur at ut br.i: nd nhydr ous
N> Son Ah R BRFRE R R B R L s BBy BRI S
. of EHqu' ?0@'18%1@?“19_3%43 ¥élhGorR WY Blirréd atQ RN, aﬂi%tsbﬁmonabﬁds%éﬂ excess
of 37% was added fol |l owed by NaBH(OAc)3 5 (68 ng, 0.316

mol ) . €ilitedswitly Et(bhc ml;wgﬁhedrveﬂl satuREdNeHE0; sothidors brine apd dvied ovéren

di |l uted h th ted Na t] d

i oq GoRroy Mg A RISERRE Wi bRk i o Gltedhpse R inE oS5 "
FEB0HRM HeHREEN FeQiiiek bRt d

[ﬁ\e/e'[ ?'?%é conpound@ééstﬁ%%d?gf??{eiggondl ng T Alﬁgglst Yi eleglb gi‘ff?ﬁr%l%;\g

111 Nwﬁal(ncﬁa@@ﬁmgﬁi%) FNMR (6D2D) 319 (441 2 7.08iHe, 31011 4211@,1 6 (m

(110 12138 blefo L b M el v, i G 5 3 b, il ey 55

115, <$1%@J%%Hémﬂn43ﬁcbrc54m 45T (1), 468(4:4 4 160, 486 L1, 3222
(( s, 11510 6(% @H)f 4419, 12586?&%%'){%,1’55&3#3} g 623(3, IH) 777G 12 540

2 5 A 1- et hy42-pyrrolidinyl]nethyll-
[( I%ilq%%’ 8}2%(%, F%ﬂ%ﬁ%ﬁ—}%# %zi m dazgl e- E}/car boxam’yd]e O >Ié ~y

N F FFF F!

15 Example 23
2-[(5-Ethoxy-2-pyridyl)methyl]-1- [[(ZR)-I-methyE-Z-pyrrohdinyl]methyl]—N,N—-
bls(2,2,2-trlﬂuoroethyl)-lH-benmmidazole-S-carboxamlde

Intermediate 26 (101 mg, 0.245 mmol), HATU (1 12 mg, 0.294 mmol} and S-ethoxy-

20 2—pyr1dy1acet1c acid hydrochloride (65 mg, 0.294 mmol) were stirred in DMF (5 mL)
containing DIPEA (0.090 mL, 0.490 mmol) at RT :t_'pr 3h. The solvent was
evaporated. The residue was dissolved in BEtOAc aﬁ_xd washed with saturated NaHCOQ,
solution, brine and dried over anhydrous Na;SO,. ’I'he solvent was evaporated and
the residue was dissolve in 1,2-dichloroethane (3 mL) A catalytic amount of

25  concentrated HC1 (11.6 M) was added and the soluj;ion 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 NaHCO;, brine and dried over anhydrous Na;SOs
The product was purified by reversed-phase I-IPLCusmg 10-50% CH;CN/H,O and
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I nternmedi ate 26 (101 ng, 0.245 mmol), HATU (112 ng, 0.294 rrrm&?l I\ﬁﬁd
5-et hoxy- 20 2-pyridylacetic acid hydrochloride (65 ng, 0.2944°¢i ri‘&W)
wer averimregsdsn DVF (5 nllL) contai ni ng DI PEA (0. 098cTrEE2003/40604mDI ) at
RT for 3h. The solvent was evaporated. -The residue was dissolved in

Et OAc and washed with saturated NaHCO8 solution, brine and dried over

an e was

o S RBmRertoraliiing BY Fotii QAL AALEEARE TRAGIE WieflC 12
corgean (48%) IHQUM(RJGCI%OD) WES9 (4 dced.93Hd, 311G 15@!(141 i1e1), 2AS (then stirred
at 80 Cfor e sol ution was cool ed t and diluted with

i aEPor andnARE. 2,906, SRy, S RE S 2 G g1 6 0HEcaRH Natoos,

Pé&gﬁs@ﬁd‘fﬁ?%&%oﬁﬂﬂw@&?ﬁ@%%& ANETLE 082 Bk 2007 o

52004400@5534@ mo/@ampmeqa,wsmm 1 plep (s;ﬁd) MSQESI)!SQSIIDe titl e
conpound as the corresponding TFA salt. Yield: nmy (45%; 'H NWR

( )-1.39 (t, J = 6.93Hz, 3H), 1.98 (m 1H), 215(m-H),2.29(m
1H), 2.86 (s, 3H), 3.32 (m 111), 3.85 (m1H), 4.12 (g, J = 6.90Hz,
2H), 4.19 (m 1H), 4.36 (brs, 5H), 4.81 (m 1H), 5.02 (m 111), 7.47

(dExd 1825on 1H) 5 7.60 (m 2H), 7.70 (s, 1H), 7.86 (d, J = 8.59Hz,
1%8 23 (ESI). 558, 19 Aﬁ Exanpl e 24
e hﬁ@ﬂy@zﬁtbaxmqﬁaxl)ﬁ‘éﬁ&pns; 2 Retriflgppoethyl) 14~

| u 5 4}3@@ nudazol e- 5-carboxamde 0 F~-NN F N FF
10 F}I oW nﬁﬁﬂéggceaﬁé% ocedure in Exanple 16 using internedi ate 36

(113 ng, 15 0.295 nnDI) 4- et hoxyphenyl acetic acid (58 ng, 0.325 mmol),
TU (123 ng, 0.325 mol) d DIPEA (0.075 m., 0.443 nmmol) in 5 nL of
. ~The final dehydrated oduct was purified by reversed-phase HPLC

usi ng 20- 80% CH3CN HE '\kophilized affording the title

conpound as the corr & ond ng ) Yield: 118 ng (62%; |IH NWR

(400 MHz, CD30D) 8 1.3 J % ' 1), 1.86 (m 4H), 20 1.97
(m 2H), 2.77 (m 1H), A (q, | =7. 721.1), 4.35 (m 4H), 4. 47
(d, J =7.03

. Following the general procedure in Example 16 using intermediate 36 (113 mg,

15 0.295 mmol), 4-ethoxyphenylacetic acid (58 mg, 0.325 mmol), HATU (123 mg, 0.325
mmol) and DIPEA (0.075 mL, 0.443 mmol) in 5 mL of DMF. The final dehydrated
product was purified by reversed-phase HPLC using 20-80% CHaCIN/H;0 and then

(/ lyophilized affording the title compound as the corresponding TFA salt. Yield: 118
mg (62%); "H NMR {400 MHz, CD;OD) & 1.35 (t, J = 6.84 Hz, 3H), 1.86 (m, 4H),

20 1.97 (m, 2H), 2.77 (m, 1H), 4.01 (g, J = 7.03 Hz, 2H), 4.35 (m, 4H), 447 (d, T = 7.03
Hz, 2H), 4.52 (s, 2H), 6.93 (d, J =8.59 Hz, 2H), 7.25 {d, J =8.59 Hz, 2H), 7.56 (d,J =
8.59 Hz, 1H), 7.75 (s, 1H), 7.96 (d, ¥ = 8.40 Hz, 1H); MS (ESI) 528.1 (MH+); Anal.
Caled for Co6H,7N30,Fs + 0.6 TFA + 0.4H,0: C, 54.17; H, 4.75; N, 6.97. Found: C,
54.08; H, 4.69; N, 6.96.

25
Example 25
1-(Cyclobutylmethyl)-2-[(5-ethoxypyridin-2-yDmethyl]-N,N-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-S-carboxamide
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Hz, 2H), 4.52 (s, 2H), 6.93 (d, J = 8.59 Hz, 2H), 7.25 (d, J =.8 quz
211), 7.56 (d, J = 8.59 Hz, 111), 7.75 (s, 111), 7.96 (d, J =2l i
L11); Meo(feekp3s588. 1 (MH+); Anal. Caled for C26H2 7 N30 PEAISE2003PH6RL +
0.4H20: C, 54.17; H, 4.75; N, 6.97. Found: ‘C, 54.08; H 4.69; N, 6.96.
25 Exanple 25 1- (Q/cl obutyl netbyl ) 2 j(5-ethoxypyri di n-2

yl)niethyl ] N, N-bis(2, 2, 2-

trifluoroethyl)-1H benzi m dazol e- 5- car boxam de -62 1 21 MAR 2007 'WO
2004/ 035548 PCTI SE2003/ 001604 OOFN\ N FF -/ NN F O Follow ng the
general procedure in Exa g LRt ernediate 36 (119 ng, 5 0.310
nmol ), 5-ethoxy- 2- pyrldy hloride (75 ng, 0.341 mmol),
HATU (130, ngy, 0.341 rrm)l) 0.620 mmol ) in S nL of
DMF. The final dehydrated qarr_.oduct was P ri by reversed-phase HPLC

usi ng 20-80% CH3CN H20 and then Iyo I ze fording the
titletconpound as the correspondi ng A salt. pvield: 135 ng (68%;'H
NVR (400 MHz, CD30D) 6 1.40 (t, J = 7.03Hz, 1Q{ 311), 1.87 (m 411),
2.00 (m 211), 2.83 (m IM 4.11 (q, J = 6:96 , 211), 4.37 (brs,
411), 4.51 (d, J = 7.23 Hz, 211)472(d'J=723Hz 211)750(m
211)757dJ:859Hz H, 7.78 (s, J =111), 7.96 (d, J 8. 40

e Bty L bl

Foupd: 01:31041?1:1&51), %m&cﬂﬁpyﬁﬂylicé& acikbhyidrachporidedG5 mg, 0.341 ramol),
FHET T T TR O
( The final dehydrated product was purified by reversed-phase HPLC using 20-80%
CH:CN/H,O and then lyophilized affording the title:compound as the corresponding
TFA salt. Yield: 135 mg (63%); “H NMR (400 MEiz, CD;OD)  1.40 (t, J = 7.03Fz,
10 3H), 1.87 (m, 45), 2.00 (m, 2ED), 2.83 (m, 1H), 4.11:(q, I = 6.96 Hz, 2H), 4.37 (brs,
AHD), 4.51 (d, T ="7.23 Hz, 2H), 4.72 (d, I = 7.23 Hz, 2H), 7.50 (m, 28D, 7.57 (d, I =
8.59 Hz, 1H), 7.78 (s, T = 1H), 7.96 (d, J = 8.40 Hz, 1H), 8.21 (d, J = 2.54 Hz, 1H);
MS (ESD) 529.1 (ME+); Anal. Caled for CasHpNiOgFs + L5TFA + 0.2K0: C,
47.83; H, 4.00; N, 7.97. Found: C, 47.80; H, 4.05; N, 7.93.
15 '

Example 26 . )
1-(Cyclopentylmethyl)-2-[(5-ethoxypyridin-2-ylymethyl]-V,N-bis(2,2,2-
C triﬂnoroethyl)-lH—benzimidazole-s-carboxamid‘é

g

20 Following the general procedute 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 L, 0.648 mmol) in 5 mL of DMF.
The final dehydrated product was purified by reversed-phase HPLC using 20-80%

.63-



OFNN FFf O, NN F 20 Follow ng the general procedure in Exanple
16 using internediate 37 (129 ng, 0.324 mol), 2 1 MAR 2007

5- ewlgo2eg4/@3spyw | dyl acetic acid hydrochl oride (78 ny, p&,@@&mo)‘ HATU
(135 ng, 0.356 mol) and DI PEA (0.115 ni, 0.648 mol) in 5 . DIVF.

The final dehydrated product was purified by reversed-phase HPLC usi ng
20-80%.- N R 0 548 PCT/, SE2003/0016Q4 CH3CN H20
r@%@%ﬂ%&ﬁfﬁ’i&%@@ﬁﬂ 6P§O¥én ﬁ'g(%%lgtcloglp@%% CQEreRHPY: r espondi ng
T | 0 21-1
Fﬂ?&@él{t,ﬁ@z& ftséé@m)é(‘ﬁii%m %102)"!@{&4@93%?% %@94)1}9 14 641(?1I ) 1H§
47 =fﬁ83ﬂm3ﬂ)91356ﬁm 212)4)1 T24(np g n24au@u 1111),44311@,13%031&1 Hz, 211),

7285, 198 6o 585 Y @T@ 047 Pt BT 3G “Ani'”?’ '
5 C%"@H&OIHW@\K‘I@F'?@S(H %91‘%; ), 851 (5 1#); 345 (26D 3439 Found C,

50. 76;
2 (VIEEY; M@i@fo}&sﬂﬂ@xﬁsﬁel HEFA @; §0.7¢; Hy4 B N 38 Fo@yd2-t ri f | uor oe

t zole5carboxamdeo F-~/~NN FF, FF* F F1 N -N
thé)or:’/cd’ll{‘_\ﬁbﬁgﬁﬁ general procedure in Exanple 16 using internediate
35 (138 ng, 0.269 mmol), 4-ethoxyphenylacetic acid (53 ng, 0.296

rrm)l) HATU (112 ng, 0.296 15 nmol) and DI PEA (0.050 nm, 0.404 nmol)
DMF. The final dehydrated product was purified by

10 a?f@@ﬁwﬁﬁﬁwﬁl@ﬁﬁﬁ%&%ﬁ 2R e tSEﬁFEA - el 117

1H-benzimidazole-5-carboxamide

C

F

Following the general procedure in Example 16 using intermediate 35 (138 mg,
: 0.269 mmol), 4-ethoxyphenylacetic acid (53 mg, 0.296 mmol), HATU (112 mg, 0.296
15 mmol) and DIPEA (0.050 mL, 0.404 mmol) in 5 mL of DMF. The final dehydrated
product was purified by reversed-phase HPLC using 10-50% CH3;CN/H,O and then
Iyophilized affording the title compound as the corresponding TFA salt. Yield: 117
(:mg (65%); "H NMR (400 MHz, CD;OD) 5 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 (g, =
20  7.03 Hz, 2H), 4.39 (m, 4H), 4.44 (s, 2H), 4.53 (m, 2H), 6.92 (4, ] = 8.79 Hz, 2H), 7.22
(d, J=8.79 Hz, 2H), 7.51 (d, ] = 8.29 Hz, 1H), 7.76 (s, 1H), 7.80 (d, ] = 8.40 Hz, 1H);
MS (ESI) 557.1 (MH+).

»Example 28
25  2-[(5-Ethoxypyridin-2-yDmethyl])-1-G-furylmethyl)-N,N-bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide
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(ng(S% 1HNIVR(4OOM—|Z CD3OD) 6 1.36 (t, J = 6.83 Hz, 311) ﬂil
(m 1H) 7 (in 1.70 (m 1H), 1.86 (m 3H), 2. 7%‘41% AM&Q??
(m 21 }’VO&"‘JG@ g8 J = 20 (7.08 Hz, 2H), 4.39 (m 4H), Sl%?§03f

4.53 (m.2H), 6.92 (d J =8.79 Hz, 21-1), 7.22 (d, J = 8.79 Hz, 211),
7.51 (d, J = 8.29 Hz, 1H), 7.76 (s, 11-1), 7.80 (d, J=8.40 Hz, 1H) ;
M5 (ESI) 557 1 (MH). Exanple 28325 2-[ (5- Et hoxypyridin-2

yl)methyl ]-1-(3-furyl net I) , 2
1H benzi m dazol e- 5-carbo 6

2-trifluoroethyl)-
007 WD 2004/ 035548

PCT/ SE2003/ 001604 O F N 3EN O] Following the
general procedure in Exanp 6 u5| ng 3-\ \ affi ny- 4- [ ( 3-

furyl met hyl )am no] - N, N-bi s(2,2, 2-trif roe ) benzam de (80 ny, 0.202
mol ), 5- ethoxy-2-pyridyl acet i c aci drochl ¢gside (48 ng, 0:222

mol ), HATU (85 ng, 5 0.222 mmol ) andoD] PEA (0053 nmL., 0.303 mml) in 5
m, of DMF. The final dehydrated product was purified by reversed
phase P$PLC usi ng 20-80% CH3CN H20 and then |yophilized affording the
title Eollipeimgithegchbm! pocedsspiniEkagplerls wsibg 3 an'h‘nceﬂe[(?» -55 rrg (42% 'H

0 (S0 ol By B bbbt oty 22 1
hg 1H) cﬂ%ﬁb—ﬁ{mdﬁ'&ﬁeﬁc%@ﬁ%ﬁfﬂ h?&i@s (4§ d%ﬁzz é]?ﬂ.é))? AT Cg§54mg~] = 8.59
czsﬂzzmmﬂma nmgrﬂPEEA ®. Qs?mb; 0 6,03 mmola@a 5 L of MWME. NThesfied. Found: C,
221 (. P $5 PR 1 St mpnre P s A0y 006 FHCIVE:D, .
(tri 1l ueheeidybpHi&zaPitiitind Mlige BorBpal@sthe GorréSpbdindITHARRIN ~ N
Yield: 55 mg (42%); "HNMR (400 MHz, CD;0D) 8 1.40 (t, J = 7.03 Hz, 3H), 4.11
(q, J = 7.03 Hz, 2H), 436 (m, 4H), 4.88 (s, 2H), 5.56 (s, 2H), 625 (s, 1H), 7.4 (5,
10 1H), 7.47 (s, 25D, 7.52 (m, 2H), 7.78 (s, 1H), 7.87 (d, T = 8.59 Hz, 1H), 8.20 (s, 1ED);
MS (EST) 541.1 (ME+); Anal. Caled for CosElsNO3sFs + 1.2TFA + 0.1 H,0: C,
48.46; H, 3.47; N, 8.25. Found: C, 48.50; H, 3.44; N, 8.27.

Example 29 :
15 2-[(5-Ethoxypyridin-2-yDmethyl]-1~(3-thienylmethyl)-N,N-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide

Following the general procedure in Example 16 uéing 3-amino-4-[(3- -
thienylmethyl)amino]-N,N-bis(2,2,2-rifluoroethyl)benzamide (125 mg, 0.303 mmol),

20 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 § mL of DMF. The final
dehydrated product was purified by reversed-phase HPLC using 20-80% CHaCN/H0
and then Iyophilized affording the title compound as the corresponding TFA salt.
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F1 SO Following the general procedure in Exanple 16 usi ngZ

3-ami no- 4- [ ( 3- T MAR 2007
t hiVeAZPHHIBHIAB) ami no] - N, N-bi s( 2, 2, 2-tri fl uoroet hyl ) PEFSE2H08/00160025 ny,
0.303 mml ), 20 5-ethoxy-2-pyridylacetic acid hydrochloride (73 nyg,
0. 333 nunol), HATU (127 ng, 0.333 nlnol) and DI PEA (0.105 ni, O0.606

TR R GG (0 XD 00N B B LT P, MDLaRY | Lea
ﬁ/g g1=07.08 HAeHY] 4.56 (ROMDRYIN (BSZHNS.65q6, BN Essi(aw THESALL . -65 | 21

2007 WD 2004/ 035548 PCT/ SE2003/ 001604 Yi el d: 137 ng}§l)67°/(); 1H NVR
( 18D Mg (s, CHACHY8 6my38B 7¢d6 (dyl = 85 Bz.HAL), 3478)(d, =840 Hg 1H). = 7. 03 Hz,

241 41304 ( L5 : J = 4.68
277 Gt 892 D MG S50 Al e Gl st g 7y
5 7073 HA+ 015 H,8: 4) 46 3; MH.70; N, 9.88.( Souddt 1), 4988181, 635; K1 8)%5, M5 (ESI)
557.0 (MH+); Anal. Calcd for C25H22N402SF6 + 5 0.7 TFA+0. 5H20: C,
49.13; H, 3.70; N, 8.68. Found: C, 49.08; H, 3.75; N, 8.65. Exanple 30
1; xyl met hyl ) - 2-[ (5- et hoxypyridi n-2-yl)nmethyljN, N-bis(2, 2, 2-
t&%@ﬁt hyl ) - 1H benzi m dazol e-5-carboxamide FN N10 N FF CO 10

FplCovtoheaxlifet BRI ES-ethorgpatidin-2-y) et il v, Achis@|2)Z- | nt er medi ate 24
(lllglwﬁrg, % 270 mmol ). 5-et hoxy- Z?Q%rigﬁ]acetiﬂ%i d hydrochl oride (65

rigiflgprpethybind A benzinadazpleScarloxar mmoi ) and DI PEA (0.120 ni, 0.675
mmol) in 5 n>L of DM. Thg final dehydrated product was purified by
5 CH3CNI H20 and then |yophilized

reversed phase HPLC_ using §

affording the t|tIeFZp;nB;u
C F
F

10 v
Following the general procedure in Example 16 using intermediate 24 (111 mg,

0.270 mmol), 5-ethoxy-2-pyridylacetic acid hydrochloride (65 mg, 0.297 mmol),
HATU (113 mg, 0.297 mmol) and DIPEA (0.120 mL, 0.675 mmol) in 5 mL of DMF.
The final dehydrated product was purified by reversed-phase HPLC using 20-80%
15 CH;CN/H,0 and then lyophilized affording the title compound as the corresponding
TFA salt. Yield: 109 mg (60%); "H NMR (400 MHz, CDsOD) 5 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 (g,
(:J = 6.90 Hz, 2H), 4.28 (4, ] = 7.62 Hz, 2H), 4.36 (m, 4H), 4.70 (d, T = 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, T =
20 8.59 Hz, 1H), 8.20 (4, J = 2.73 Hz, 1H); MS (ESI) 556.7 (MH+); Anal, Calcd for
. Ca7H3oN4O2Fs + 2.1TFA + 0.1 Hx0: C, 46.97; H, 4.08; N, 7.02. Found: C, 46.95; H,
4,12; N, 7.07.

Example 31 _
)5 1-(Cyclohexylmethyl)-2-[(5-isopropoxypyridin-2-yh)methyl}-V,N-bis(2,2,2-
trifluoroethyl)-1 H-benzimidazole-S-carboxamide
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TFA salt. Yield: 109 ng (609%;

MR (400 MHz, CD3OD) 8 1.12 (m S
©1.38 (t, J = 6.93 Hz, 311), BN@H?WUW

in, 211); 1.60 (in, 111), 1.5
211), 1. W0 £end/opIH$ 4. 10 (q, .90 Hz, 211), 4.28 (clzcnsmotrs/msaqz

211), 4.36 (in, 411), 4.70 (d, 7.23 Hz,-1H), 4.88 (in, IH, 7.50
(in, 211), 7.55 (dd, J = 1.37, 9 Hz, 111), 7.77 (s, 1H), 7.93 (d, |
= 20 8.59 Hz, 111), 8.20 (d, J& 2.73 Hz, 111); MS (ESI) 556.7 (MH);
Anal . Calcd for C27H30N4Q2F6 + 211 JTFA + 0.1 H20: C, 46.97; H 4.08; N,

G

0 & |l U'II

. @
~—

7.02. Found: C, 46.95; H Exanpl e 31 25

1- (Cycl ohexyl net hyl ) - 2[(SF|s I(l yI)rrethyIJ-Nl\l-bls(222-
trifluoroethyl)-111-benzin |1_. azol e- Je -66 ~ 21 MAR 7007 WO
2004/ 035548 PCT/ SE2003/ 001604 O F- ' N FF C O Follow ng the

general procedure in Exanple 16 usi nt ernedi.ate 24 (140 ny, 0.340
mol ), 4-isopropoxy-2-pyridylacetictac¥d hydrochloride - 2LiCl (120 nyg,
0.374 mol ), HATU (145 ng, 0.374 mol) and D P EA (0.175 ni, 1.02 muol)
in 55 n of DMW. The final dehydrated product was purified by

rever s ggflpGagehEl aLiSro et OmAN ki3 A U323 m&:ﬁémﬂelzugm jrigzed

affording the tit corrpound as. the | correspondi ng TFA sal t Y| el d:

80 @%%mmp &ws@mm yridybeneby agdhydgoohigridsi)2Li€l 380, J = 6. 05

11),
a5’ (37 ihohgbAth s 8 & Fudughy oy BEEEA fo 1 by, Fobnifhin 51 0) 5
7.58 ((ilﬂuoﬁDMF lQhéﬁﬁZLde& &@Qtetdarodud} wad peBfiédby tvkrsed-pBdse(PLA = 8. 59
Hz, 8. 15 Cé%’ﬂ]é&)[ gESI 571.2 M—|+) Anal Cal cd for
cstszmnazﬁ@-&ﬂ sz@ag then, Iyephilizedsaiforingdhe title coupaungas theyund: C,
(54 95 chirespohling™ PR Q- YRl £5%); 'H NMR (400 MHz, CD;0D) § 1.10
{m, 611, 1.30 (d, T = 6.05 Hz, 6H), 1.57 (m, 2H), 1.62 (m, 150, 1.70 (fn, 2K0), 1.74 (m,
1H), 4.23 (d, J = 7.62 Hz, 2H), 4.36 (1, 4H), 4.64 (m, 2H), 7.4 (s, 2H), 7.50 (dd, I =
10 1.37,8.40 Hz, 1H), 7.73 (s, 1), 7.84 (4, T = 8.59 Hz, 1H), 8.15 (s, 1H); MS (ESD
5712 (MEE); Anal. Caled for CosHsNiO2Fs +0. 6TFA +0.2 H0: C, 54.58; 1, 5.18;
N, 8.72. Found: C, 54.55; H, 5.18: N, 8.67.

Example 32
15 2-(4—Ethoxybenzyl)-l-[(4-methylmorpholin-3-yi)ihethyl]-N,N—bis(Z,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide

C -

Following the general procedure in Example 22 usfng intermediate 34 (135 mg,
0.262 mmol), 4-ethoxyphenylacetic acid (57 mg, 0.314 ramai), HATU (120 mg, 0.314
20  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
THE. The final product was purified by reversed-phase HPLC using 10-50%
CH3CN/HR0 and then lyophilized affording the titl_é compound as the corresponding
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15 2-(4- Et hoxybenzyl)-1-[ (4- nmet hyl nor phol i n- 3-yl ) ni et hyl ] N, N- bi 5&2 2, 2-
tritluoroethyl)-IH benzi m dazol e-5-carboxanide O F N Cc N N 2 FiiaR 2007
O OWQr2UokOI4ag t he general procedure in Exanpl e 22 p&i/supsisieoasowedi at e
34 (135 ng, 0.262 mol), 4-ethoxyphenylacetic acid (57 ng, 0.314
mural ), HATU (120 ng, 0.314 20 mmol) and DI PEA (0.091 ni, 0.524 mmol)

I n ; : Gy | ' | r.f usin
NadR sy St 03 HE GRRLNNTR (0o Btk CHSOGPE 138 BT AOVEE, (0 07 vas
FuBIiRj 303 b;;d 3&?%/31123 ¢y, pHASES4HRL @H)S B9 (id) 25024 . 0CHR QN HRB I-Hgngheg ,
ophi )i zed affardi e title un t correspondji ng -67 21

VAR AE 400 595478 (P PhrS0h d0b5a HArATA 1S (el SIRIT9 203 g
(579 o1 40 22 3. AnaBH), 3.03 (s,
e g ATty Blf il 1R 0ged e o7s ST AnalT) % e

5 2HCaled4oB B2 {HRNADYEs +41. 80 TAs C, AR5, H, 2A2( N, 72H) Fotn® (49,2211 8.59 Hz,
2H), 7.19 (d, J = 8.79 Hz, 213), 7.45 (d, J = 8.40 Hz, 1H), 7.75 (m
2HHOOR. (B4 ) 573.2 (MB+): Anal. 5 Calcd for C27H30N403F6 + 1.8 TEA: G,
47.25; H, 4.12; N, 7.20. Found: C, 47.22; H, 4.00; N, 7.44. Exanple 33
2-[ (5- Et hoxypyridi n-2-yl)nethyl]-1-1(4-nethyl nor pholin-3 yl)nethyl]
N, BxaffM®B83(2, 2, 2-trifluoroethyl)-1H benzi ni dazol e-5-carboxani de 0 FF-

N b eSS A s HSREE I BeRS e | 1 Exarmle 22

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

A

N— Q

Foliowing the general procedure in Example 22 using intermediate 34 (135 mg,
15 0.262 mmol), 5-ethoxy-2-pyridylacetic acid hydrochloride (68 mg, 0.314 mmol),
HATU (120 mg, 0.314 mmol) and DIPEA (0.091 mi, 0.524 mmoel) in 5 mL of DMF.
The reductive amination step was performéd by using NaBH(OAc¢); (111 mg, 0.525
C mmol) in 5 mL of THF, The final product was purified by reversed-phase HPLC
using 10-50% CH3CN/HzO and then lyophilized affording the title compound as the
20 corresponding TFA salt. Yield: 46 mg (26%); 'H NMR (400 MHz, CD;0D) § 1.38 {,
 1=7.03 Hz, 3H), 3.17 (s, 3H), 3.33 (m, 1H), 3.67 (i, 2H), 3.74 (m, 1H), 3.98 (m,
4H), 4.10 (q, T = 7.03 Hz, 2H), 4.35 (brs, 4H), 4.98 (m, 2H), 7.43 (d, ] = 8.40 Hz, 1H),
7.51 (s, 2H), 7.68 (s, 1H), 7.78 (d, ] = 8.40 Hz, 2H), 8.21 (s, 1H); MS (ESI) 574.2
(MEH).
25
Example 34
2-(4-Ethoxybenzyl)-1-{[(2S)-1-methylpiperidin-2-yllmethyl}-V,N-bis(2,2,2~
triﬂuoroethyl)—lH—b enzimidazole-5-carboxamide '
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15 0.262 mmol ), 5-ethoxy-2-pyridylacetic acid hydrochloride (68 MOMAR 7007
0.314 mml), HATU (120 ng, 0.314 nmol) and DI PEA (0.091 nmi, 0. 324

nmol ) | wé204/00554DMVF. The reductive am nation step wasPEESEOsBH 6y

usi ng NaBH(OAc)3 (111 ng, 0.525 mmol) in 5 nL of THE The final product
was purified by reversed-phase HPLC using 10- 50% CH3CN H20 and t hen

| yophi l'i zed affording the t|tIe gonmpound as the 20 correspondi ng TFA
salt. Yield: 46 ng (26%; ' H NVR]j(400 CD30D) 6 1.38 (t, J = 7.03
Hz, 3H), 3.17 (s, 3H), 3. Y, 36 m 211), 3.74 (m 1H), 3.98
(m 4H), 4.10 (q, J = 7. ¢ 4H), 4.98 (m 211),
7.43 (d, J = 8.40 Hz, 1H)’F & (s, 1H); 7.78 (d, J =
8.40 Hz, 2H), 821(s 1H) ; 'MB . 5 Exanple 34
2-(4-Et hoxybenzyl) 1-{[(2S)-1- met hyl{i p

2-yl]methyl }. N, N-bi s(2, 2, 2-
trifluoroethyl)-1Fl - benzi m dazol e- 5- car boxam dé\ -68 21 MAR 7007 WO
2004/ 035548 PCT/ SE2003/ 001604 O F--y"'-NN" FFF~ , N FF N, O Fol |l ow ng

t he genﬁdmiw e?al'p‘i‘ocﬁlﬂﬁféﬁhExﬁ&p!&ﬂ‘ﬁmh@‘iﬁ&?ﬁﬁﬁﬁt@Sg@%?@ nyg,
0. 561 mol oxyphenyl acetic acid (120 673 nunol ‘HATU (255

ng, O0.%% m@in,)dr-amxmhagﬂap@lcla%i @20 n@g,@aﬁﬂ?mmd), HATO (245 B2, DVF.  The

135 Py R R4 SRS BT AIRR) B L AR i o
I evey s egniphtios stgpasyrifoemddbpiding SEBEONW2 @06 hhiantd mah) i szmﬂ

affording the titleconpound as the correspondl n TFA salt. Yield: 257
ny (670 “THE, b fnabprodnetvasamgifiep by ravepsedephase HPLGusing 10-5§%- 6 93 Hz,

11 01
iy RIS ety b g g il °; (3
(m 5|'|)TFA s4B. Held225T)ng (63%RBEH NMELEA00 MHE:;ZCD@OD) &1.31 Gh, HH), 12141),
7.20 45 { 7 111
7120 (S e R R S W Sk § o o 20, T 3000, 10
10 3H),3.22 (m, 1H), 3.55 (m, 1H), 4.00 (q, T = 7.03 Hz, 2H), 4.37 (m, 5H), 4.40 (s, 2H),
4.86 (m, 1H), 6.92 (d, T = 8.59 Hz, 2H), 7.20 (d, ] =8.59 Hz, 2H), 7.45 (d, J = 8.40
Hz, 1H), 7.72 (m, 1H), 7.75 (s, 1H); MS (BSI) 571.2 (MER+); Anal. Caled for
CosH3sN4O5Fs + 1.8 TFA + 0.3 H,O: C, 47.07; H, 4.}24; N, 6.78. Found: C, 47.03; H,
420; N, 6.93.

15

Example 35 .
2-(4-IsopropoxybenzyD)-1~{| 2R)-1-methylpiperidin-2-ylJmethy}-V,N-bis(2,2,2-
C‘ : trifluoroethyl)-1 A-benzimidazole-5-carboxamideé

20  Following the general procedure in Example 22 uging intermediate 33 (124 mg,
0.242 mmol), 4-isopropoxyphenylacetic acid (52 ng, 0.266 mmol), HATU (102 mg,
0.266 mmol) and DIPEA (0.065 mlL., 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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C28H32NAO2F6 + 1.8 TFA + 0.3 H2O C, 47.07; H, 4.24; N, 6. 78'2F(MAQ%U7C’
47.03; H, 4.20; N, 6.93. 15 Exanple 3

- 2- o tewapssspexybenzyl ) - 1- {[ (2R) - 1- met hyl pi peri di n-Beysiaoezsonsdd- N, N- bi s(

2,2,2- trifluoroethyl)-iW-benzi m dazol e-5-carboxamde OF%N\ N F N
FFHO 20 Follow ng the general procedure in Exanple 22 using

L Syt lkayed 9 Svakda b sam By s oot € oc

0 GHSCNYH&Q andh tHeniyopkfliZolaffofdiag theetitlec¢ormmpoundnis tieddrmspaiddpe was

28%{7 L dé’%ﬁi g@%&%&é%@%i@%ﬂ%@ g}ﬁ%mﬁ%@ﬁ ”gl T;?fsoggctz l\lval\ﬂsR

B R s o R D g T A

10

salIﬂ), 3 e (BH), B2 6n@n,(16594.36'(#d, SHR 4.40(s, RED, 4. 8010 = smﬁmm 1H), 1.26

(#58 p, P08 75 mrﬁsﬂéfvéﬁds#r%%s‘ﬁe 7@ 5830 iy i a0

(58 séﬁzz 1141),5/57 271-1);%@9@@;‘2'5'8521) ? éﬁdﬁ@% foﬁbé%}@gﬁg)%g* J, = 8.79

7. 273'I(Em+ml-I)Hz®BC(EBﬁﬁ, 15,8534, M,M80.; qum] C, Gﬁﬁdpﬂ{féﬁ3m96ﬂ4N402F6 + 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 21 MAR 2007 WO 2004/ 035545 PCT/ SE20031001604 What is
clainmed is: 1. A conpound of fornmula (1) or pharmaceutically acceptable
salts thereof: z
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RFFN 2N'N Ry~ NA-OVR (1) wherein 5 REL and e are A 7
i ndependently el ectron-w thdraw ng groups; Z is selected fro 21[@
S=; Rl WO MeMe¥Sed from C -10 al kyl; G _joal kyl substi ?Wéﬁ?zﬁ‘i?‘foﬁfﬁol‘east
one of hal ogen, cyano, acetoxymnet hyI and nitro; C2-joal kenyl;

C2. loal kenyl substituted by at |east one of hal ogen, cyano,

acet oxyVwahyd claimdedhist r o; C2. 10al kynyl ; C2_loal kynyl 10 substituted by

at least one of halo acet ox itro; , RBRAN
© Cl. 6al Kyl ; FORR u@f? %E@ﬁ%&ﬁ é@ﬁ%@?%m é?“éifeegllcyl;
R3C( =0 - Cl. 6al kyl; R3C(=0) NR3~ Cl _6al kyI R3RANSCR2- C1. 6a| kyl ;
R3CS2N( R) - d - 6al kyI ; NC(=0) N('R) - 6al | cyI
RBRANSO2N( R5) - G _6al Kyl RW:)N o N
het erocycl yl - _6al kyl ; het er ocyig] yh=
15 Cl-6al kyl ; substituted aryl-C(XO)- subst i t ut ed
het erocycl yl -d 4al kyl ; substituted h erocycl ﬂ) C(=0 -Cl1. 6al kyl ; and
G . | ohygeqggr byl am no; R2 is selected from:Cl4al kyl, substituted CL.
al kyl , C26al kenyl substituted C2-6al kenyl:, C2_6al kynyl substituted
C2. 6al | cynyIR® @addif%man&guend@mlmi¢c¢mnemth@awa@gbm,ky| aryl ,
substituted fr%-:gl c%z:ld CS bhet %oaryl and substituted 20 C
- 6het eroaryl e %?{8 5 i ndependent|ly selected froth -H,

Cl. 6al kyl , G2 Rakicerdirom C?%My@ﬁlmalk?lﬁlbﬁhﬁtéﬂaﬂ}%%ag aRggOup that

t oget her with another dival ent forns: aﬁgortlon of aring; Xis a

Cl4o dibalngsn: cygpeugeetarymetiyh awhmé'r@, Groafenyls fneciiemyt swbstitieddy Bne or

29 oo s o Ybi S RO IR BRYBS gL ! =L

21 10AR s2bflifuteiBy2 %@m&mm@m@a@@ ACRIHAGHR hbmidoRCRINE

' ndepengiatil, RRRUEY)-h sty RIOE et R SE) S, ISR c-0)-
Cr.ealkyl; R3C(=0)NR>-Cy ¢alkyl; RSR“NSOrCl_sa]}__gyl, R*CSONRH-Cyealkyl;
RAR'NC(=OIN(R®)-Cr.alkyl; RER'NSONR)-Cy_salkyl; aryl-Cy.qalkyl; aryl-C(=0)-
Cu.s2lkyl; heterocyclyl-Cy.salkyl; beterocyclyl-C(=0)-Ch.salkyl; substituted aryl-

15 C.alkyl; substituted aryl-C(=0)-Cyealkyl; substituied heterocyelyl-Cy.alkyl;
substituted heterocyclyl-C(=0)-Cy.salky); and Cy.johydrocarbylamine;
R? is selected from C; alkyl, substituted Cy_galkyl, Cy.alkenyl, substituted
Cpealkenyl, Cy.salkynyl, substituted Cy.catkynyl, Cseyeloalkyl, substituted
Cs.gcycloalicyl, aryl, substituted aryl, and Cs. eheteroaryl, and substituted
- 20  Cs.gheteroaryl; g
_ Q R?, R* and R® are independently selected from -H, Cyalkyl, Cs.¢alkenyl,
Cz salkynyl, and a divalent Cy.¢group that together wﬁh another divalent Cy.sgroup

ryI - Cl..oal kyl ;
%} . kyI substituted aryl

1

forms a portion of a ring;
X is a Cy.y0 divalent group that separates groups connected thereto by one or
25  two atoms; :
Ar is a Cy.12 divalent aromatic group; and
Y is selected from —CH= and -N=.

2. The compound as claimed in claim 1, wherein

-71.
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.selected from-F, -d, -Br, -NO®2, -CN, -OH, -CHO -C(=0-R and -OR,
wherein R is a d-3allcyl. 5 3. The conpound as claimed in &1 MAROL

whererom4@sssannd R are i ndependently sel ected frompdarsioofad2éda3,
-CH2CHF2, CHFCF3, -CHFCHF2, -CHFCH F, -CF2CF3, -CF2CH3, - CF2CH2F,
-CF2CHF2, -CF3i -CH2CCl 3, -CH2CHCl12, -CH2CBr3, -CH2CHBr2, -CH2NC2,

R Y S b B R P s LRy Al oPovnd o

t alected v SE, -@l, BeaAN0O,3Af 1018 0HO Y (#O) F indrORZ wherd@rR' . The
conpound as claimed in claim 1, wherein R1 is selected from Cl1-10

al salkyl.5 Cl | oal kyl substituted by at |east one of hal ogen, cyano,
acetoxynmethyl and nitro; C2-1oallcenyl; C2.1oaltcenyl substituted by
at | east one of hal ogen, cyano, acetoxynmethyl and nitro; C2_loal kynyl;

5 Ca. loaITlseydvﬁpcﬁmﬁssntaimadmhﬂamllvﬂmﬁmone of hal ogen, cyano,
acet oxyrggth I and nitro; R3RAN- Cl- 6al % R3R4Ngé“]—l) ., 6a| kyl ;

RO C1 B arerindependyntlyiselssied from 26,
m@%@%ﬁﬁ&@ hir TR NSRS AR @ﬂeﬁﬂ? R R 6 ki

O OOCTCRt e O Oy iy S
a S uted aryl. - al kyl; substitute

ar(jli)z X&H@ﬁ ééfubstitut ed heterocyclyl - Cl. 6al kyl ;: substituted
0 heterocyclyl C(--0O-C1.6al kyl; and C1-1ohydrocarbylamno; 25 R2 is

selected fromd _6alkyl, d 6a| kyl substituted by at |east one
f Kuor i r’ﬂ:,e compoﬁaﬂ lag olplmedda okl rvgherem&? andiREGrbyndzpendeatly one

e s L

substltut ed aryl, and C5. 6heteroaryl, and substltut ed Cs-6heteroaryl;

R3, R4 and RS are |ndependently sel ect eq from - Cl 6al kyl
C3. 6al Réweyompogod @eclemnacym@lalmahmmrdn&hllémleo@ch@om@-m Ayt oget her

15 VkeehaBo? sististi By 3Elenst one Ty BilBaer bR Qs H0Rn BBebindi T, o s .

- €69 en,{l @1@31@1@1 subsﬁldféﬂ'by at ledt one 6 Eﬁbédﬁ' ¢yanodfiéhio yi- wher ei n

nis wher ei n and R7 are independently C _6al kyl,
and mtro Cz.malkynyl C,- ma}kynyl substituted by at least one of halogen, cyano,
acetoxymethyl and nitro; R*R*N-Cy.salkyl; RPRNC(=0)-C1.alkyl; R°0O-Cy.¢ alkyl;
R*0C(=0)-C,.qalky}; R*C(=0)-C,).¢aliyl; R*C(=0O)NR’-C,).alicyl; R’R*NSOz-

20  Cisalkyl; RCSONERY-Crealkyl; RPRNCEONR?)-Csalkyl; RPR'NSONR)-
Csalkyl; aryl-C, galkyl; aryl-C(=0)-C, salkyl; heterocyclyl-C,galkyl; hetérocyclyl-
C(=0)-Cialkyl; substituted aryl-Cy.alkyl; substituted aryl-C(=0)-C;.qalkyl;

(_substituted heterocyclyl-Cy.salkyl; substituted heterocyclyl-C(=0)-Cy.galkyl; and
Ci.10hydrocarbylamino; ‘
25 R? is selected from Cj.galkyl, Cy.¢alkyl substituted by at least one fluorine,
Cz.sa]ksﬁyi, C,-¢alkenyl substituted by at least one fluorine, C; salkynyl, Cysalkynyl
- substituted by at least one fluorine, Ci.gcycloalkyl, substituted Cs.scycloalkyl, aryl,
substituted aryl, and Cs.¢heteroaryl, and substituted Cs.sheteroaryl;
R?, R* and R® are independently selected from -H, C).¢alkyl, Co.salkenyl,
30 Cai.galkynyl, and a divalent Cysgroup that together with another divalent Cy.¢group

forms a portion of a ring; and
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C2. 6al kenyl, C2-6al kynyl, C -6al koxy, -OH or -H 5 6. A conpound
according to aim1, wherein: Rl is selected fromag-gallcyl; Z21MAR 2007
C2- sal kwiy004/€25548l kynyl ; aryl-Cl-6al kyl; aryl C, .6al IPﬂT/Slﬂzmb’deDh@ztaryl
substituted by at | east one group sel ect ed from CL. 6al kyl ,

acet oxymet hyl, nitro and hal ogen; R8RONCL. 6al | cyl ; RBOCI - 6a| kyl ;

cycl oal kyl : %fédkﬁz '__ @(ﬁj O -
het er ocycl oé?f((% 6a|nﬁyp?t5 ﬁ Qjﬁl%ler oc??coa Of hce e?)qR)
subst i laudeﬂibe athdrgingitis O,rﬂemgl,a(hmaal (Hnédlfar@md@er@ahﬂyyca calyl,
acet ox it | - 6al kyl aryl; G _d, al kyl - C(=0) -

6. gar ﬁ&é@%&-@ﬁ@ﬁ%é&%@%@(%}f?f terdaryl -d -6allcyl;
" heteroaryl-Cl-6alkyl with the heteroaryl = thereof substituted by at
| east one group selected fromd .6allcyl, acetoxynethyl, nitro 15 and
hal Hges; andh EdibbedalldcgbrdingoiCaiselect ed from - CH3, - CH2CH3, - CH(CH3) 2,
C3_6cycl oal kyl, -CH2CF3, -CHF2, -CF3 and aryl; RN is an oxi di zed
pyri dyIW}\‘RF?é‘i"ei n the nitrogen atomon the pyridyl ring is in

oxi di zed st gt %lkgris e %@] I n
het er oar yl egieqsg%%%t%ﬁene sub |§/§% ed ?Séz'a §t on(g gr 3 r}ﬂ'%el ected
f r om CCygallckiywith ke aoglemubstitnied byt aast dngl grouysﬂimtednfromcﬂl 5aﬂmi,r oxy and
Cl _6al kox n. het er.oar stit st.,, one group C
sel ect BEFt ‘}/’FW%? % Wﬂ&ﬁ%ﬁ%ﬁ#ﬂ PRkEr o, hydroxy
QQHﬂO %rcﬁﬂ@@lo%ﬁ%ﬁll@l@et&fo@yﬂﬂﬂkfm Yigehgcted from-. H
ng ai'm

and Cl. 6al ky The conpound accord m 6, wherein the
aryl enhefsmcpbaoaﬂql {Heeqod subskititechoy pideast oe grapeelested drost Cestikylom

(Rt a nevayoiohen Bt el & A0 ¢l R e RO Dler e

-73 210}[@&&6@1@1—0{&)}@&%&3@5@69@1 %?@6};&&11@1%1 Rrith ﬁleﬁ@tee&irﬁd from

et hyl, propyl ﬁ i sopentyl, di r net hyl am noet F%I

4- pyr i therends Tgﬂtﬁutz Byt wtm iggqup aelf-'ﬁ%dr‘@mlféeshl}wl aee}@%m At hy! |
15 and halogen and RNCgalkyl;

2 is selected from -CHs, -CH,CHs, ~CH(CH3)2 Caseycloalkyl, -CH,CFs,
~-CHE;, -CFs and aryl, : .
RM is an oxidized pyridyl wherein the mtrogen atom on the pyridyl ring is in
an oxidized state (N*-07);
20 Ar is selected from an arylene; an heteroaryi_ene; an arylene substituted byat

least one group selected from Cy ¢alkyl, halogen, trifluoromethyl, cyano, nitro,

hydroxy and C,_ealkoxy; and an heteroarylene substituted by at least one group

C selected from C.galkyl, halogen, triﬂuoromethyl, c..j_rano, nitro, hydroiy and
Ci.salkoxy; and ‘

25 R® and R® are independently selected from -H and Cy.¢alkyl.

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.
30 | |
8. A compound according fo Claim 1,

wherein:
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cycl obutyl net hyl, cycl opentyl met hyl, cycl ohexyl net hyl,
2-pyrrolidylmethyl, 3- pyrrolidylnmethyl, N-nethyl-2- pyrrol | d)a Wﬂﬁ]ifﬂﬂ?
N- week dopkaossspy/rrol | dyl nethyl, 2 5 piperi dyI met hyl , BCTSEeod/aybmet hyl , 4
pi peridyl methyl, N-methyl-2-piperidylnmethyl,

N- et hyl - 3- pi peri dyl met hyl , N-net hyl - 4- pi peri dyl met hyl ,

3 U eng! ilidled som bk SRUSIOAABADY rBéhzyl?’dfrﬁét}f}lgiFiﬁ%&Wany' met hyl

2-tetra pyranyl met t et rahydropyr anyl net

4 ﬁméﬂmﬂurl,yﬁ-amdmﬂ%,l Pﬁmwla’thbﬂmwmwm'hﬁeﬂm) met hyl

ARt S R

5- 0~ - CH(CHB) 2,
)%t&l%ﬁ/ Méth?ﬂ ISJ)Z/%E%@ %6’3’% llﬁ%ﬁ&h%u%q?igeﬂlwmlpope ntyl, c)gl(;?ohexyl( anél

5 pmdeIMyhrﬁdpl M%Pandylmeﬂs’l,@m%hylrzs—pmndyhmwl; om
e ubstit h Cl Yy 15 hal ogen,
Ylo#ﬁ? %@ﬂaﬁ ?tﬂgl-ﬁ l}n%ﬁﬂ 1§3Y 5% si x- menber ed
r| a[;@hﬁ 1 dedlr W eroaryl ene
t@ﬁah b étﬁﬁr géﬁ%ﬁg sel e%ty gilde&?r ognhg&g I hlﬁéﬂﬂ?I d

subst i tut ed with al ogen,

tr3~te|mabydmpmyhnaﬂ;zsén4—tqﬁahw opbrmbnqthﬂn@-m@tm@mhm@ 20 9. A

SRR BB D B LR et cne

10 arfﬁmsrgnieﬂ{ylotzlaemayd@nm-&&ndblea-ﬁhaﬁﬁ%d 5-gznméﬂsﬂth1@¢wy1 j;CH(CH3) - . 10.
A conpound accor di ng to cl ereln sai ound is sel ect ed
from Ris selected from -CHj, -CH>CHj, -CH(CHz),, -CH,CF3, CF3, cyclopropyl,

(2 #&@hgﬁg&@é&%gﬁ% %gabﬁ&% ca%ﬁ a’mh)élabmyl )-N, Nbis(2,2,2-trifluoroeth

1 (Q/cImFdraﬁﬁy{F?rMehiﬁHﬂa[aﬁdZefSMyphenyl ) rret hyI ] N N-bis(2,2,2-trifiuor
. oethyl)-1H g i_m dazol e- 5- car boxam d

2004/ 03ABiESEBetP @D%ﬁ’@b%&ﬁlﬁ: a para—ary{eene subsﬁtuted \m 1 saﬁcy?
15 h%@%eh,‘iﬁ brdii é' o| Aifrof ?fﬁﬁiﬁ?ﬁﬁd@l QalEhYA bdnbhBeRGZing 2-t i Tl uoro

zol e-5-car boxam d
para-beteroarylene; and a six-membered ring para-heteroarylene substituted with a »

group selected from Ci.¢alkyl, halogen, triflucromethyl, cyano, nitro, hydroxy and
Cl.salkoxy.

20 9. A compound according to Claim 1,

wherein:
R™ and R™ are ~-CH,CF3, and Z is O=;
C R* is -CH,CH3;
Ar is selected from para-phenylene and para-pyridylene; and
25 X is selected from ~CHj- and —CH(CH3)-.

10. A compound according to claim 1, whersin said compound is selected from:

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

30 benzimidazole-5-carboxamide;

1-(Cyclopropylmethyl)-2-[(4-ethoxyphenymethyl]-N,N-bis(2,2,2-trifluoroethyl)-14-

benzimidazole-5-carboxamide;
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-[ (4- Et hoxyphenyl ) net hyl ] - 1- (2-f ur anyl net hyl )
,N-bis(2,2,2-trifluoroethyl)-1H benzimn dazol e-5- carboxani de;2 §MAR 2007
-[(4- EWWM% ) met hyl ] - 1-[ (2S) - 2- pyrrol. di nyl net hy|mm0w0§(@4z 2-
i fl uoroet hyl)-1H benzi m dazol e- 5- car boxani de;

-[ (4- Et hoxyphenyl )net hyl ]-1-[ (2R -2-pyrroliidinylu

hyl ] N(Eydm’lﬁe(x?kﬂetﬂy&m[(4—bﬂnok5qﬂielﬁy1)ineﬂﬂﬂ]bﬁmzbis‘(:tmzahﬁu&dé&iyﬁ)pmn de;

-[ ("4- et hoxyphenyl ) et hyl ] - 1- (4- pyri di nyhnet hyl) -

N, N- bi depzimidazolé-Picades@Piies ) - 1H~ 10 benzi ni dazol e- 5- car boxani de;

(4 Ethoxyphenyl yethyl]-1-(4-pyridinylmethyl)-N Nbis(2,2,2-trifluo

1-
T A SRR Ry 1 AR ARD N Nois0 2 2 i Tugrociy BT i o

2- Henzﬁzhdszod:eﬁhyib))xmhkdaenm m dazol e- 5- car boxam de; 15
4- Et hoxyphenyl )rret hyl]-1-[[(2- R) tetraflydro-2-furanyl]methyl]-N N-b

42%2 E{%%P%% fﬁ%ﬂ’l ﬁgﬁf*ﬁ %&PM@ ?ﬁ%‘%ﬁ«?ﬂ methyl ]-1V, N-b

Eﬁﬂuéf*ﬂ%’%?%%ﬁd& ZibBksiazel e- 5- car boxani de;

oxyp met hyl ] - 1- [(tetrahydro 2H-pyrtn 2-yl)methyl | N, N- bi s(

4
,2 20 trifluoroethyl)-IH benzim dazol e-5-car boxani de;
4-
I

&Mée@tbmmbl)ﬁhm Illxlﬂ(%K)eﬁ%pyzobﬂlpehm@hﬁyMtwa;z:N N-bi s(2, 2, 2-
th d
u%‘ﬁe gé%’pyﬁ?genm eﬁa][ze})é iar??zgar g’)r(lstTr 062H- 4yran-4-yl)methYl]-N, N

(
%
2,
(
(
i f
(5
is(2,2,2- trifluoroethyl)-I1H benzim dazol e-5-carboxanlide; 25
(
e
Q
(
r
i f
(
(

d §(212),2 R:ifkh trifl
" e oo G A 11

/0 5152!81@@15)95&-2@@%%@604
4- Et hoxyphenyl ) net hyl ] - 1 [[(2R) - 1- net hyI

A G sty 1

4- Eeﬁmquﬁmle—)mbomdﬂdel [[(2R) - 1- et hyl - 2 pi peri dinyl] rret hyl]-N, N
2,2,2- trifluoroet hyI - I H-ben2| m dazol e- 5- car boxam de;

9

mﬂuoroethyl)-lﬂ benmm:dazole-S-—caxboxanude

15 2-[(4-Ethoxyphenyl)methyl]-1-[[(2R)-tetrahiydro-2-furanyljmethyl}-NV,N-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide;

2-[(4-Ethoxyphenyl)methyl]-1-[[(25)-tetrahydro-2-furanylmethyl}-V,N-bis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-carboxamide;

2-[(4-Ethoxyphenyl)methyl]-1-[{tetrabiydro-2 H-pyran-2-yhmethyl]-N,N-bis(2,2,2-
20  triftuoroethyl)-1H-benzimidazole-5-carboxamide; -

2-.{(4—Ethoxyphenyl)meﬂlyl]-1—[(2R)-2fpiperidinylmethyl]-l\f,N—bis(2,2,2-
triffuoroethyl)-1 H-benzimidazole- 5-carboxamide; "

2-[(5-Ethoxy-2-pyridylymethyl}-1-[(tetrahydro-2 H-pyran-4-ymethyl]-N,Nbis(2,2,2-
trifluoroethyl)-1H-benzimidazole-5-catboxamide; -

25 2-[(5-Ethoxy-z-pyndmyl)meﬂlyl] -1- (3-me’thy1butyl)—N,N -bis(2,2,2-trifluoroethyl)-

1H-benzimidazole-5-carboxamide;
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2-

| -(4-Et hoxyphenyl Yethyl]-1-[(2R)-2-pyrrolidinyhnet hyl]-N, N-bi s 2MAR 2807
t r i pou@8ssay! ) - 1H benzi m dazol e- 5- car boxam de;  (BCT/SE2003/001604

2- [ (5-Ethoxy-2-pyridinyl)methyl]-1-[[(2R)-1-nethyl-2-piperidinyl]nethyl
IN,N 1f1 bis(2,2,2-trifluoroethyl’)-1H benzi m dazol e-5-car boxam de;

2-p(r &-E%Q?%he%yg lﬂ)lj‘fll/lt %'Ma&th%l F% %&ﬁ@idﬁ !]El"efﬁmﬁ;z\% 5[0 hdi ny' ] met hy

I TN, uoroe enzi m dazo 5 car >€am

- 1- (l'tﬂnujrod:th&iy-llﬁéb&gzhmdaqua- dqgl) N, N-bi s(2,2,2-trifi uoroet hyl ) - 1H

- benzi m dazol e- 5-car boxan de; 15

ot QU RS D I QR E R P lety ) i 2054 2 2 27 1T

1 B0y SOy 1B dolb SSubdiasyay T | di n- 2-y ) metbyl] N.N-bis(2,2,2- ¢

tr| fl uoroethyl ) - 1H benzi m dazol e- 5- car boxam de;
4- Et hoxyb |)-1-[(2S di n-2-yl neth
s ﬁp[ﬁﬁ-E(t%:xézgﬁm%ﬂm%ynﬁyﬁyﬂiﬂpﬁ&l@@%ﬁ BN ISR boxar de:
%&ﬁb"ﬁ%{gﬁﬁg%& }él%-ﬂé(o}ét it hyI) 1H

ben2| m dazol e-5-car boxam de;

2-94 E{Etﬂmwgummemyn %Iszetﬁnp‘&r}olﬂdaﬁﬁm%ﬂhﬁPMN‘%istW,ﬂ)l

NN—bIS(2 2 -tr|f uoroethyl)- 1H- benzi m dazol e- 5- car boxam de; 25
empinyidazqle-S-caphosaBide; di n- 2- v ) et hyl [N, N-bi s( 2, 2, 2-
tl’lf| uot oet hyI)- | H benzi m dazol e- 5- car boxam de; -76 21 MAR 7007 WO

o GeRmaR I M one ames ORI N v b1 2.2,

rbx%ﬁ,&;ﬁdﬁﬂtgrbyﬂlybﬂ%hmmmmoleé-eﬂbmﬂudmm de;
2 (4 Etbohybenzyl) 1-[ (4-met byl norpholin-3-yl)methyl]-N N=b s(2, 2, 2-

?d&?)r”ldé‘?ﬂ)b‘%"qé}’%eﬁ@)] ‘T#%’ﬁ%ﬂ%’ﬂ&%’“ﬂk”s” Y1) met hyl ]

ms@z,%xﬁ;&oeth )Illfpaémmazbtels-b@s@zanﬁmeazol e- 5- car boxam de;
(4- Ethoxybenzy) 1-{[(2S)- rrethylplperldln 2-yl]methyl]-N, N-bis(2, 2,
trilluoroethyl)-1H benzi m dazol e-5-car boxam de;

(CyalotmtrimskihA { Shorybenar ¥ A- S hyttpfiperoethyl)-14-
] 2 2
]%/ ?fé?(%%liy%%%(ééi m dazol e- 5- car boxam de;
15  1-(Cyclobutylmethyl)-2-[(5-ethoxypyridin-2-yl)methyl]-V,N-bis(2,2,2-triflucroethyl)-

1 H-benzimidazole-5-carboxamide;

N
2-
2.
2.
2-
tr

1-(Cyclopentylmethyl)-2-[(5-ethoxypyridin-2-yl)methyl]-N,N-bis(2,2,2-
C trifluoroethyl)-1 H-benzimidazole-5-carboxamide;

2-(4-Ethoxybenzyl)-1-[(28)-piperidin-2-ylmethyl]-N,N-bis(2,2,2-trifluoroethyl)-1H-
20  benzimidazole-5-carboxamide;

2-[(5-Ethoxypyridin-2-yl)methy]-1-(3-firylmethyl)-N,N-bis(2,2,2-trifluoroethyl)-1H-

benzimidazole-5-carboxamide;

2-[(5~-Ethoxypyridin-2-yDmethyl]-1-(3-thienylmethyl)-V,N-bis(2,2,2-trifluoroethyt)-

1 H-benzimidazole-5-carboxamide;

25  1-«(Cyclohexylmethyl)-2-[(5-ethoxypyridin-2-yl)methyl)-NV,N-bis(2,2,2-
trifluoroethyl)-1 H-benzimidazole-5-carboxamide;
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and pharmaceutically acceptable salts thereof, It. A conpound according
to any one of above clains for use as a nedicament. 12. The @4eMARf20&
conpound according to any one of clainms 1-10 in the manufacture of a
medi carrent for the therapy of pain. 13. The use of a corrpound accordi ng
to aRVo O ?‘rmglalms 1.10 in the manufacture of a cft r the
treat rrent of cancers. 14. The use of a conpound accordi ng to any one of
claims 1-10 in the manufacture of a nedi canment for the treatnent of

B e b e TR v S

COWD&%M}QPWB&&MMWBW&&@HEOMI ng to anyone of claims 1-10
and a pharnmaceutically acceptable carrier. -77 2 1 MAR 2007 16. A

met hod of producing a conpound congrl sing.the step of reactl ng a
conp édfidihapybegahr Bl 4mpethyinapbolinty YomethVEMGA- k@f&?l- Z", RF.~-NNH2 Y

NH 4&&1&}%%@@:%%@&%% %%ﬁdﬂ%gpendent ly el ectron- vm t hdrawi ng

gr oups; Rl is selected fromCl. 1o al kyl;
Cl.| oal kyl substituted by at |east one of hal ogen, cyano,

lac et B{{S-Bivinypyridind 2yl metbyiDy b delylhorpBtis-Bal sy '1]&@5&%{2,?%(1 by at
east ,one gen, .cyan, .ac thyl and nitro; - aoal kynyl ;
Cz-i B%P D”%ﬁ%ﬁ%ﬁ%ﬁ%§ F@éﬂg one of hal ogen, cyano,

acet oxynmet hyl and nitro; R3R4AN- Cl. 6al kyl; R3R4ANC(=O) - O‘ . sal kyl ;

%ﬁ%@ g(énggkkyl Lt Aniukdn. @&ﬁ%%s%ﬂ?% "C1- 69ky! ;

R RWGWMWEMMM&WG-SWKMN( Rs)-Ct.6al kyl; aryl-Cl “6al | tyl;
aryl -C(=0) - C1.6al kyl; heterocyclyl-Cil-6al kyl;

et e ol B A S B hon Fhapghla 2, Subst | Lut od

het eggftjsedatiyl Yl FBentibfiddaold-F carbdRgnidd; | ohydr ocar byl ami no;

and pharmaceutically acceptable salis thereof,

11. A compound according to any one of above claims for use as a medicament.

12.  The use of a compound according to any one of claims 1-10 in the
manfacture of a medicament for the therapy of pain,

13.  The use of a compound according to any one of claims 1-10 in the
manufacture of & medicament for the treatment of cancers,

14.  The use of a compound according o any one of clairns 1-10 in the
manufacture of 2 medicament for the treatment of multiple sclerosis, Parkinson's

disease, Huntington's chorea, transplant rejection or Alzheimer's disease.

15 A phatmaceutical composition comprising a compound according to any one
of claims 1-10 and a pharmaceutically acceptable carrier.
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R2 is selected from Cl. 6al kyl, substituted Cl. 6al kyl, CC_dal kenyl,
substituted C2.4alkenyl, C2.6alltynyl, substituted C2.6al kyny} ] MAR 2007
C3. 6cycl oal kyl, substituted C3.6cyckoal kyl, aryl, substituted. aryl,
and Cs. 6heteroaryl, and substituted C5-6heteroaryl; R4 and R3 are

I ndependently selected from-H, Cl.6alkyl, C2.6alkenyl, C2.6alkynyl,
and a divalent Cl.6group that together wth another divalent Cl.6group
f om . a AatdthahoDfrodudingg copsural Ginptdniowhe stap ofjreaciing hat separ at es

S R g B OB, Momat ¢ group: and v 15

sel ec%ed rom-CH= and N=. -78 21 MAR 2007 17, A nethod of producing a
conpld i | sNhig t he step of reacting a conpound represented by

f or nRf% 'Y | | ith formal dehyde: 0 RFI.~wR' F2)_ _ xAr, yxo OR2
N Hp wherel s are selected fromO, | and 2; R10 is selected

from C . 6al kyl engj &D and NRuu-, wherein Ruis a Cl.salkyl; RRl and
e are independently e&t“ectron-w thdrawi ng groups; X is a Cl.10dival ent
group that separates groups connected thereto by one or two atons; Ar
| S awketeid2di val ent aromatic group; R2 is selected fromdC -; al kyl,
substituted Cl. @atkyl, C- salkeayl, substituted Cy,sallcenyl,

CZ, sal kydyI and Bpsaetindepgndentiy slegGer-mrthdwadog gobsicy| | substitut ed

ngStc?/;:I ?%ig@iecteﬁrﬁgm Og_lmﬂts% uted aryl, and C5.6heteroaryl, and

) ) R' is selected from Cy.qg alkyl; Cyq0alkyl substituted by at least one of
halogen, cyano, acstoxymethyl and nitro; Co.palkenyl; Cz.palkenyl substituted by at
feast one of halogen, cyano, acetoxymethyl and nitro; Cy-alkynyl; Co.palkynyl
substituted by at least one of halogen, cyano, acetoxymethyl and nitro; R*R*N-
Cy.galleyly RERNC(=0)-Cy.salkyl; R¥0-Chg allyl; RPOC(=0)-C)qalkyl; R*C(=0)-
Crgalkyl; RPC(=0INR3-Cyalkyl; RPR'NSO;-Ch.calkyl R*CSONRY-C).ealkyl;
RIRNCEOMNRY)-Crsalkyl; RIRINSONR)-C.galkyl; aryl-Cygalleyl; aryl-C(=0)-
Cy.salkyl; heterocyelyl-C galkyl; heterocyelyl-C(=0)-C.calkyl; substituted aryl-
Cy.sallcyl; substituted aryl-C(=0)-Cy.salkyl; substituted heterocyclyl-Cy.qalkyl;
substituted heterocyelyl-C(=0)-C;.galkyl; and Cy.johydrocarbylamino;

R? is selected from C;.qalkyl, substituted Cy.qalkyl, Cosalkenyl, snbstituted
C.ealkenyl, Cygallcymyl, substituted Co.calkynyl, Ca.geycloalkyl, substituied
Cs.qcycloaikyl, aryl, substituted aryl, and Cs.¢heteroaryl, and substituted
Cs-gheteroaryl; |

R*, R* and R? are independently selected from -H, C;.¢alkyl, Co.ealkenyl,
Cyalkynyl, and a divalent C;.¢group that together with another divalent Cysgroup
forms & portion of a ring;

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

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

Ar i a Cqp divalent aromatic group; and

Y is selected from —CH= and -N=,

.78 -



Cs _sheteroaryl; and Y is selected from-CH= and N=. -79
21 MAR 2007

17. A method of producing a compound compriéing the step of reacting a
compound represented by formula (III) with formaldehyde:

‘ 0
F‘:‘.F1\. : N
Nm X
R N o Ar-OR?

Y 1

_ R
-«
M
H
wherein:

rand s are selected from G, 1 and 2;
R is selected from C; salkylene, -O-, and -NR!-, wherein R is a Cp¢alkyl;
R™ and R™ are independently electron-withdrawing groups;

(1)

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

Ar is a Cy.jpdivalent aromatic group;

R* is selected from C; galkyl, substituted Cy.salicyl, Ca.calkenyl, substituted
Cy.galkenyl, Cp galkynyl, substituted Cy.calkynyl, Cs.seycloalkyl, substinded
Cageycloalleyl, aryl, substituted aryl, and Cs.sheteroaryl, and substituted
Cs.gheteroaryl; and

Y is selected from ~CH= and -N=,
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