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I nvention. The present invention is directed to novel conpounds aﬁ(ﬁ @gl 1%

t hereof which are agonists at the CB2 receptor. The conpounds are useful in
t her apy, Wo op@asxsscul ar for the therapy of pain. The presaTiSEomsagss i on al so
relates to processes for the manufacture of the novel conpounds, to

phar maceuti cal conpositions containing them and to the use of the

conpounds in therapy, particul &OYELOCOMPBOUMNDSpy of pain. 10 Background of
the Invention Twq cannabinoid receptors are known: one is expressed

pr edoni nEiedd of the IRYERUBKNt ral  nervous system (CB 1), whereas the other is

| ocated in the periphery and is primarily restricted to cells and tissues
derived fromthe i mune system (CB2). (Abood and Martin Int. Rev. of 15
Neur obi 0. 39 TEk/présddt in{<h@ioh )s diddbicdao agwiceinpowridstahé s{IBlthérecPphich areand ni xed
agonists, are highly effective in antj- nociception npdels in animals, it
has rot §goBistscat Yreeepter. Jbs spmpeundsareiaseif ey thempygdqagticulps fordhes from t he

undesi r i de-ef fects, : se U e S side-
R e T i S TR
i ndi cat eno8l doiiuhdd)to fhaladeMicalBinpatitisishophinshOiheay and 1 thdadeldreiy ar,  Minro
et.al. [Nature 365 61-65 (1993)43 haj\J/e found that the expression of the CB2

r ecept orcomponnadip deprapydeartiedarl for Bedheaapy s cel | activation. Hanus et. al
(PNAS 96 14228-14233 (1999)] have -recently provided evidence that a CB2
agonist elicits anti- inflanmmatory and peripheral anal gesic activity.

Mor e@VverBaclBZaadd ofhe Irdentidn SOC. Neurosci. 25 Abstr. 23 652 (1995)] have
shown that CB2 activation inhibits mechanical hyperal gesia associated with
nerve injury. These results indicate that the CB2 receptor-is an interesting
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cannabi peivBuagRRnSICR1)8vireas theabthatly theardin tleipreibhérfHed is fybhehy aktricad t he

CB2 receptors are limted to the periphery, 30 selective CB2 _agonists maybe
expect etP ¢disaad tiewepdanyedfromabe @m@@wmm@mw@éfﬁﬂmﬁ% of he

co nl kceiyeth-alays tential of centrally acting cannabimnetic (CBI)
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While agonists at the CB1 receptor, and mixed agonists, are highly effective in anti-

nociception models in animals, it has not proved possible to separate the desired analgesic
actions from the undesired CNS side-effects to any great degree. These undésired CNS side-
effects are known to be mediated by the CB1 receptor. o '

20 A number of reports indicate an important role for CB2 in pathophysiology. In
particular, Munro ef.al. [Nature 365 61-65 (1993)] have found that the expression of the CB2
receptor is induced under conditions of immune cell activation, Hanus et. al [PNAS 96,
14228-14233 (1999)] have recently provided evidence that a CB2 agenist elicits anti-
inflammatory and peripheral analgesic activity. Moreover, Mazzari et. al. {Soc. Neurosci.

25 Abstr. 23 652 (1995)] have shown that CB2 activation ighibits mechanical hyperalgesia

associated with nerve injury. These results indicate that the CB2 receptor-is an interesting

target for the discovery of novel analgesics which would be expected to be-devoid of CB1
mediated side-effects associated with conventional cannabinoid agonists, e.g.,
tetrahydrocannabinol (THC). Moreover, as the CB2 receptors are limited to the periphery,

130 selective CB2 agonists méy be expected to reduce pain without the psychoactive side effects

and the commonly perceived abuse potential of cenivally acting cannabimimetic {CB1) or

opiate drugs.




W O 621085866 PCT/ SE02/ 00769 2 Anal gesics that have been identified and are
existing in the prior art have many disadvantages among which are pe@rgeT 2005
phar macoki neti cs and | oss of anal gesic activity when adm nistered by

syst enm c WoO/8§366s Det ai | ed Description of the Invention:PCIHEHHFounds
according too the present invention are defined by the fornmula I, and a

phar maceutical ly acceptable salt thereof, and diasterioners, and enantioners

and m xtures fa AL - ced n - ' L ect romthe
group consi st {ﬂﬁ%\@%ﬁ@st{%%%@ 5%&@%?&6%5!;% SI%@%)}? %Iiéfg]ﬁ?%fg‘%%@gq kyl -,
RA2NC( =OlifsSdvabpé difdug winéhe o@@kﬁéﬂﬂébolﬁnﬁ%@i&@sé 6 afabdedilc Kyt vity wikE( =O) (Cl-
15 C6) al kyl -, RAC(=0O l\ch4( Cl- C6) al kyl -, R42NSQ2( C1- C6) al kyl -,

R4 CSO2 NRadr@his@aychbk gystemic RAgeIC( =0) NRA( C1- C6) al kyl -, RA2NSO2NR4( C1-C6)al |yl - ?
aryl (Cl1- C6) al kyl -, aroyl (Cl1-. C6)al kyl, heteroaryl (Cl-C6)al kyl,

het er oar oyl ( C1- C6) al kyl , heterocycl oal kyl (C1-C6)al kyl, bicyclic

het er par : hedHone heteroaroyl (CJ-C6)al kyl; R noieties "
corrpr=| S Betals i - l?h < nyl, and -(Cl-C8)al kyl unsubstituted or

20 substituted by one or nore noieties i ndependently selected fromthe group
consi sting of__ hal ogen, cyanp, acetoxynethyl, and nitrQ; Ar_ is an optionally
substituted arBFCOROERGS acRar tpmpfeéﬂéwgm}owgdﬁ@%ﬁdtcimt@ﬂf%m@wiat ut ed
(on 1- GCISDQ:\LEQ f i . ;
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wherein _ .
R is selected from the group consisting of -(C1-Cg)alkyl, -(C,-Cg)alkenyl, R%N(C;-
Cs)alkyl-, R%,NC(=0)(C;-Cg)alkyl-; R*O(Cy-Cg)alkyl-, R*OC(=0)(Ci-C)alkyl-, R*C=0)(C;-
15 Cealkyl-, R*C(=0)NR*(C,-Cy)alkyl-, RHNSO03(Ci-Co)alkyl-, R'CSO;NRY(C)-Co)alkyl-,
R} NC(=OWR*(C,-Cg)alkyl-, R"ZNsozNw(crcs)aixyl-, aryl(C,-Cg)alkyl-, aroyl(C;-
Celalkyl, hcteroe-lryl(c 1-Cs)alkyl, heteroaroyl(C,-Cq)alkyl, heterocycloalkyl(Ci-Celalkyl,
bicyclic heteroaryl(C;-Cg)alky! and bicyslic heteroarayl(Cy-Cg)alkyl;
R! moieties comprise unsubstituted -(Cp-Cg)alkenyl, and -(C;-Cg)alkyl unsubstituted or
20  substituted by one or more moieties independently selected from the group consisting of
halogen, cyano, acetoxymethyl, and nitro;
Ar is an optionally substituted aryl moiety;
R?is ~(C-Cgalkyl, unsubstituted or substitutc;.d (on 1-6 carbons) by one or more - . .
fluorine substituents, or (C;-Cg)cycloalkyl;
25 R® is selected from the group consisting of:



Nomi G N"// 0O (a) R RS, N) 000 (b)) 75RNAS5 . %Il - 7 .w0 (O
7 (g) and S (d) (h) (k) R4 is a noiety independently sel ected fromﬁg]gggmyp
| ;

consisting of -H, -(Cl-C6)al kyl, - (C2-C6) al kenyl and -(C2-C6)alk
11r R42 coﬁﬁS’quéﬂégﬁﬁéorrpounds wherein NR42 forms- a het er ocyREHFEORHG system
e.g., pyrrole, piperidine, piperazine, nr pyrrolidinone; R5 noieties are
I ndependently selected from t'he group consisting of-H, -(Cl-C6)alkyl, -(C
2- Cs) al kenyl anchthet socyclyl; "NgRsz .conprises gonpoundsgpeheggi n NR52 for s
a heterocyclyl r ng gystem e g ] ao pyrrole, peri di ne| pi F}er azi ne, or
pyrrolidinone; tles pendent Icy seNected fr t bN. group
consi sting of 5—? )al i /C2- q’@)/ nt/lb‘énd )aP'fkanoyI ,
theterocyclyl, hete ocycl yl (Cl1- )aI kyI aryl ,Laryl (Cfl- CS) kyl, heteroaryl,
het er oar yl (Cl C3) bi cyclic heteroaryl, gnd bi cyclic heteroaryl (Cl- ’
- C3)alkyl; is Rs may con‘qbpe to forma ey menbered h@f)erocycl e, e.g.,
* pyrrole, piperi d| n
RS O 0O :
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R*is a moiety independently selected from the group cdnsisting of -H, -(C,-Cg)atkyl, -
(C2-Cs) alkenyl and -(C,-Cg)alkynyl;
5 NR*; comprises compounds wherein NR*; forms a heterocyclyl ring system, e.g.,
pyrrole, piperidine, piperazine, or pyrrolidinone;
R’ moieties are independently selected from the group consisting of -H, ~(C,-Cg)alkyl,
-(C;-Cg)alkenyl and heterocyclyl; )
NR?, comprises compounds wherein NR’, forms 2 heterocyclyl ring system, e.g.,
10 pyrrole, piperidine, piperazine, or pyrrolidinone;

) RS moieties are independently selected f;om the group consisting of: -H, -(C;-Cs)alky!,
-(Cy-Cg)alkenyl and -(C,-Cs)alkanoyl, heterocyelyl, heterocyclyl(C,-Cs)alkyl, aryl, aryl(Ci-
Cj)alkyl, heteroaryl, heteroaryl{C,-Cs)alkyl, bicyclic heteroaryl, and bicyclic heteroaryl{(C;-
Caalkyl;

15 R’ and R® may combine to form a 5-7 membered heterocycle, e.g., pyrrole, piperidine,
piperazine, pyrrolidinone, homopiperazine, or hexamethyleneimine; ‘
X is selected from the group consisting of -CR -, NR*-, C(=0)-, -CH,-CHa-, -
CH=CH-, -O-,-CR)(R’)-, and -S(0),- (wvhersn =0, 1 or 2), where R and R’ = (C;-Cg)alkyl,




pi perazi ne, pyrrolidinone, honopiperazine, or hexamethyleneimne; X is

sel ected fromthe group ¢onsisting of-C(R)2-, NRS-, C(O-, -CH2-CH8,0CT 2005
CH=CH, -0-, -C(R(R)-, and -S(0)B- (where n =0, 1 or 2), where Rand R = .
(C, - CG) alwQop/o858& O C T 2005 WO 021085866 PCT/ SE02/ 00769 PCI/SHR2/00769 H, and
R'-= Hor (C -C6}alkyl; and Y is Cor N The termalkyl, when used herein
i ncl udes straight chai n, branched chain and cyclic s substituents, for
exanpl e, ¥ .o hsopropyl, n-butyl, isobutyl, t-butyl,
cycl oprop %/rt%llaﬁg%“d C%?%@ﬁ?ﬁéﬁ@%ﬁ@ noi eti es on al kyl chains maybe
anywhere on thejg®&haiin, such that am no (Cl-C6)al kyl includes 1-am nopropyl
and 2-am nopropyl. The term hal ogen, when used herein conprises fluorine,
chlorine, bromne and iodine. The termaryl noiety includes aromatic

ot or oar onat i 5F 1Rt A0y Zha e anree SRR acS stk i anehed chgrs iveie.
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heteroaromatic ring systemis a noriocycli’c ing system 'having five
ri ng at ongclugrepyinathy] ali Qicla’pentyhgn@tmmcamealkylcbbpmmdmyme)mnmhaetoﬂdhé romN, O

and is Prefera het er o ro tic,ring systens are
sel ect edck%rﬂ‘?m@ag‘?‘ﬁ%(&b@ﬂgﬁgﬁ@ g‘if*fl “FRaRRePY! 3pg 2pamingpropyl.y| i mi dazol yl
t hi azol yl, ox I I t- onI
otrazol yi | 108 SrpheRiEE Rt used ﬁ@@% B Mupk SO o ot

1,2, 4-thi adi a7iod tgim aﬁylznodet@nanﬂjchmdoyﬂanc ﬂ:arBoe‘kcteBIﬁ%Myinbeﬁbd&ctfbfdahdnﬁﬁtucazol yl,
and 1, 3,4 oxadi azaly 0 si x- menber ed heteroaromah%c ring systemis a
nonoeﬂymvéa R qn?q%éf %@?t@ﬁﬁmﬁﬁwﬁﬁgéif&m% DigYSHE DRIFERREYTRAlC NBE o 3
ring at og? aie N Preferably, six-nenbered heteroaromatic ring systens are
selectedfromthe group consisting of pyridyl, pyrazinyl, pyrimdinyl,
triazinyl andimyratidazrbogycle ichideypiieng! dndteplohylonatic ring systemis a ring

system having two five x 25 menbered heteroaromatic rings, or a phenyl
o a1 ver ok B el et RO BRGAT BRI R 1 omo o Lo ey T g

het er ch%wqa fidethg é%m?wfhlsﬁéﬁa 1, orS ﬁﬁé’ﬂi@ﬁr@%ﬂ?&ﬁeﬂﬁ? 9@1@&&&&5@9 &gy 2
het erocyc ring:” connected By a ring fusion aid cyclic heteroaromatic
ringlasysﬁem conpr|5|n98to 12 ring atons wherein 1, 2 or 3 of the ring

atons are inde n sel ect
gfe rang, memberedehctcroaromanc ring systems are selected from the group -

»

consisting of thienyl, furyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl,
isoxazolyl, 1,2,3-triazolyl, tn;.trazolyl, 1,2,3--tﬁiadiazoly1, 1,2,3-oxadiazolyl, 1,2,4-triazolyl,
1,2,4- thiadiézoly], 1,2,4-0xadiazoiyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.

20 A six-membered heteroaromatic ring system is 2 monocyclic aromatic ring system
having six ring atoms wherein 1, 2 or 3 ring atoms are N.

Preferably, six-membered heteroaromatic ring systems are selected from the group
consisting of pyridyl, pyrazmyl pyrimidinyl, triazinyl and pyndazmyl -
A bicyclic heteroaromatic ring system is a ring systcm having twc; five- or six-

25 membered heteroaromatic rings, or a phenyl aﬁd a five- or six-membered heteroaromatic ring,
or a phenyl and a heterocyclyl ring, or a five- or six-membered hetéroaromatic ring and a
heterocyclyl ring; connected by a ring fusion, said bicyclic heteroaromatic ring system »
comprising 8 to 12 ring atoms wherein 1, 2 or 3 of the ring atoms are independently selected
from N, Oand S.

10 Bicyclic heteroaromatic ring systems are preferably selected from the group consisting
of indole, indoline, quinoling, tetrahydroquinoline, isoquinoline, tetrahydroisequinoline, 1,4-
benzodioxan, coumarin, dihydrocoumarin, benzofuran, 2,3-dihydrobenzofuran, 1,2-

benzisoxazole, benzothm_phcne, benzoxazole, benzthiazole, benzimidazole, benztriazole,
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fromT, 0 and S. 30 Bicyclic heteroaromatic ring systens are preferabla/

sel ected fromthe group consisting of indole, indoline, quinoline, 180CT 200
t et rahydr oqui nol i ne, isoquinoline, tetrahydroisoquinolin zodi oxan,
coumari n; W R{P&Eouneri n, banzofuran, 2, 3-di hydrobenzof LH%SEDFD%SE

benzi soxazol e, benzot hi ophene, benzoxazél e, benzthi azol e, benzi m dazol e,
benztriazole, | 180CT2005 WD 02/ 083866 PCl/ SE02/ 00769 5 pyrolizidine, and

qui nol i zi glirflesidife @@ YEdne. or heterocyclic noiety is a saturated or
partially saturated ring system having 3 to 7 ring atons wherein 1, 2 or 3

ring atons ar e’\hﬂ@a@éﬂﬂéﬁﬂlr’i@%ﬂ&m@@Yﬂ? BAtRated %P@E@Y%@@@Weml eties
1P 1Bl A AR Ml a0

I m dazol igyre, pyr azol I di ne, di oxol ane, suI foI ane 2, 3-dii hydr of urany4,

2, 5-di hydrofuranyl, tetrahy drofuranﬁ t hi ophanyl plperldlne pi per azi ne,
mor phal i ne, 2 Hstetotmelil oypjetien e prefetablyisyldeted fromrthe gronpmnaisﬂtqg:v&qz;mi?mﬂ nyl ,

1/ 3G o SRS Ty REHEI: XS o RNy B, Ar Dt
het er oar ?Ef?a'zbﬁdm@%&!o%)é%u)foﬁan@?@ -dih R SiitabyIN S SEliRRE OfFRdryE, tERAHSH} BBrad] ©

unsubst i d or 'substituted on ring car bons preferably b noi-eti es
i ndepend ﬂnblblgansh ppetidide, pifarazing, Itrmrgmht;p 2 aibydropyrgnylf telmh}nyepuranyl 1 4—

trifluor drox , =0

020 NRAB i ioxspe T Gyt XA o AR RSP RS AR kyny!
- OGR4,y SB%~mo§é}%Be 4, PABydro0) 3-AioHLIR, adMBmeth iR i, and oximino (=N-OR),
Ri ng nltrogen at ons, of flve menber ed heteroaronatlc het erocyclyl or

bi cyclic het érmaa@rh@tcmmmgcéyﬁrwslyhuaed &lgu@@thetaawdmhc sgisties aret ed, | f

h bst t al L bl.e h t t f d
Fing ni ¢ reuic o SpRBRP ok RER e i b mRisner Jr CaraRly e e
group Cof§insthé Qﬂaugfzcon.{ts(ﬁmlg@)h%l h,, irifhttomety 436 ma@ %@i ,LNRAL S

-(C- CG) al kyl kenyl ;and -(CI-C6)al kanoyl are unsubstltut ed or

substit u@é’tﬂm or@(—@R nn@(e'CBbJRbD rERW%ﬁR et(ﬁe@sbaﬁl@é,péﬁdé}alaﬂsﬁnxle H&et ed from

Unde et coHERRL o SRomSCARES BT T het B AR e Gt o el (PBRE%r 25

nor Ie tchljr al  CrRkeittogeh H@nﬁ%mléf&ﬂmﬁgrcd Rterbaveatit, QR ta¥8Yy B bB bickelic and” be’
i sol ated as,
heteroaromatic ring systems are unsubstituted or substibited, if such substitution is chemically

possible without quaternization of said ring nitrogen, preferably with moteties independently
selected from the group consisting of (Cy-Cgalkyl, and -C(=OJ R*.

20 Substituents -(C-Cglalkyl, -(C,-Celalkenyl and -{C;-Ce)alkanoyl are unsubstituted or
substituted on one or more carbons by moieties independently selected from the group
consisting halogen, hydroxy, -OR? and -NR*,. | .

It will be understood that when compounds of the present invention contain one or

25 more chiral centers, the compounds of the invention may exist in, and be isolat?d as,
enantiomeric or diastereomeric forms, or as a racemic mixture. The present invention
includes any possible enantiomers, diastéreomcrs, raccmates or mixtures .thereof, ofa _
compound of Formula I which acts as a CB2 agonist. The synthesis of optically active forms

may be carried out by standard techniques of organic chemistry \;vell known in the art, for
3 example by chiral chromatographic separation of a racemate, by synthesis érom optically
active starting materials or by asymmetric synthesis. .
It will also be appreciated that certain compounds of the present invention may exist as

geometrical isomers, for example E and Z isomers of alkenes. The present invention includes




enantionmeric or diastereoneric forns, or as a racem c m xture. The i)resugn
invention includes any possible enantioners, diastereoners, racem 841042005

m xtures thereof, of a conpound of Formula | which acts _as a CB2 agoni st.
The synt Né%%“seql“optl cally active forns may be carried OLFICTEVO%/Q‘H%ard

t echni ques of organic chemistry well knbwn in the art, for 30 exanple by
chiral chromat ographi c separation of a racemate, by synt hesis fromoptically
active singigebmgrioaltimelof a @ompyumbyfFotnulLl wiich hets ksa OB2 agohikt. dt will be

appr eci at ed that certain conpounds of the present invention may exist_ as
geonet r igheribs yrdaraiood Hat e pigieat ipventipnZnrempasses tastomersenfdhe compoupdsafent

i nventi qg%fncl%{ﬂgs 1 8 0 CT 2005 \ YO 02108-4866 PCTI SE02100769 6 any

geonetri r of a conpound of Fornula | which acts as a CB2 agoni st.
It will  fur tmemalps%uértﬁhe&erdagdhétf&eham@m%mwtherpreﬁnr e R RS0
tautomers of the conpounds of formula |I. al so be under st ood

t hat ;cersbhfaneddonmmjxhs;h;arratcﬁmpv@hmolrvmdfmm I’rmyllefmﬂsetr be modegstend that ed,
for exa rat as well a ol vat for It will er

nder st QBRPIE I vesiiqa o esihsees T AR SoMaH oAl tinccmpouate 6 FERRBT 1 or s
of the Qm%pggscgﬁa;mg ormula t which act as CB2 agonists. In preferred
embodi ments of formufa I, if RL represents R42N(Cl-C6)al kyl -, wherein 10

bot h occurrences of R4 represent -(Cl-Co)al kyl, then R3 is selected fromthe

T ot oIl i him ik heorb b s gt el (),
met hyl , b&th%en cés%?ﬁﬁ?@ﬁ%s%n@c(%ﬂﬁ@ r Aky12884 B OR)ekteFebrh ke ,—.ﬁﬁé&eqss sermere RS

is H fOI’ occurrences e resents a prinmary am ne . Preferred

conpounfisth a(bbv&)hie), ) g8irie), (ﬁ)i/(gi)}t(hh ranaﬂé tdvospioofitlyHb) eod &) (cxmaemi\bn Rés R is

aryl (CLE oyt ISR R o R e e parignioe) s (e
et o oqeLaghiy i inCBlablorke ¢ k0 e T ek ety

het er oar yl (Ci kyl; wherein aryl and heteroar yI noi eties are
unsubsti t ut eﬁebne@gduspmmds eﬂtﬁywreqemm@&)twlnla]fk thosa@ﬁ@wﬂm&m@dwmnr hal ogen;

(G35 Cs) cyeltbdt Rgreed R g Pe sl Pl -G BRo et SE ng o 1
8 OCT 288akyi, R N(Ci-Cealkyl-, R*O(C- Cs)alkyl-, -heterocycloalkyl(Cy-Ce)alkyl (4- to 8-
membered), and heteroaryl(C;-Cs)alkyl;
wherein aryl and heteroaryl R' moieties are unsubstituted or substituted by -(Cy-Cg)alkyl,
acetoxymethyl, or halogen; '
20 R?is selected from the group consisting of -CH, -CH,CHa, -CH(CHy)y, (Cy- -
Cs)cycloalkyl, and CF; '

R? is selected from the group consisting of:
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g Rk K Rk (e) Nand N ) 96 ~s R6 } 6 (f) (9) (h) (k) Ar is an aryﬂﬂUCTZE]DS
noi ety; unsubstituted or substituted by one or nore noieties |nd%£endently
sel ect ed WP 8HPEBE group consisting of (Cl-C6)al kyl, hal og&t/SEN2/0076

trifluoromethyl, s cyano, nitro, hydroxy and -OR4; X is selected fromthe
group consi sti ng of CHZ- -CH2CH2-, -C(=O0 -, -S-, -0+, - (R (R)-, and
-N(R) -, wher & (Cl CG)aIkyI OR', g H and R" = H or§Cl1-

C6) al kyl ; wh s a phenyl or R&i x- menber eff het Boar omatic ri g system X
IS positione on 10 ring [ 1,4 relatignshig with r ectNtothe-ORZ
group; whep~ LN = yrend’ tQr 0gr omagt t K| fem Xg = Ipsmuoned
on ring R®%in 1,3 relationghip vt h reE?)ect e -0-R2Z9\oup; R4 is

i ndependent |y €elected fromtge group consisti gy of -H and ¥Y(@- 06) al kyl ;
R5 is mdependently selected fromthe group consisting of -1-L -(Q -Co) al kyl

Tand 15 -(C2-@@al kenyl; and (p) (d) (e)

(f) (@) () B

Ar is an ary] moiety; unsubstituted or substituted by one or more moieties
independently selected from the group consisting of (C-Cg)alkyl, halogen, trifluoromethyl,
s cyano, nitro, hydroxy and -OR%
X is selected from the group consisting of -CHy-, <CH,CHy-, -C(=0)- -S-, -05, -
CRYR’)-, and —N(’R) where R and R’ = (C;- Cs)alkyl OR”,orH,and R =Hor (C;-
Cealkyl; :
when Aris a phenyl or six-membered heteroaromatic ning system, X is positioned on
10 ring Arin a 1,4 relationship with respect to the -O-R* group; .
when Ar is a 5-membered heteroaromatic ring system, X is positioned on ring Arin a
1,3 relationship with respect to the -O-R? group;
R*is independently selected from the group consisting of -H a’.nd -(Cy-Cg)aikyl;
R® is independently selected from the group consisting of -H, -(C;-Cs)alkyl and
15 +(Cz-Cgalkenyl; and
i R® is independently selected from the group consisting of -H, -(Cy~Cgaliyl, -(C,-
Cs)alkenyl, and heteroaryl;
' wherein said heteroaryl is unsubstituted or substituted by -(C;-Cg)alkyl.

20 More preferred compounds of the present invention aré those of Formula I wherein;
R' is selected from the group consisting of cyclopropylmethyl, ethyl, propyl, allyl,
isopentyl, benzyl, methoxyethy!, dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, I-




R6 is independently selected fromthe group consisting of -H, -(Cl-C6)alkyl,
-(C2- C6)al kenyl, and heteroaryl; wherein said heteroaryl is unsubst19larc¢qq05
or substituted by -(C-C6)alkyl. 20 Mre preferred conpounds of the presen

i nvent i orwart/08i8ese of Formula | wherein; Rl is sel ect e®C/SE2/8476% gr oup
consi sting of cyclopropyl nethyl, ethyl, Spropyl allyl, isopentyl, benzyl,

nmet boxyet hyl , di met hyl am no ethyl, 4-pyridylnmethyl, 2-pyridylnmethyl, | 1 8
OCT 2005 2 @ fhDh ¥ pet hyI
cycl ohexy%%ﬁ&%&g%@%ﬁ%% RBKRER LI eyt AL 0

t2 f' pﬁr :j@y?nhdbﬂmbthyl\l?-ﬂ'&pdr;dyhﬁet?ylpfﬂ;]mdwfﬁepms’mflylmevhm ariiienyltdeyiiy), 2-

etra ro I LTr0 1 O ne ne

(1- et KK feray &H%H%@’ﬁ#%@ i}f ?ﬁfé’ﬁi%’hm : f)&tﬂéh %ﬁ%ﬁ%arlﬁ Wﬁ?%lﬁ?rﬁjl}m_thxh '
el oot eq U [Reet oty ERh ST (08 dth%ﬁ-léﬁa%ﬁia”‘%%?m 2l CF” R

i's -(£1- ge)aidiakolyl¥ is selected fromthe group consisting of-H -

-CH2CH3, -CH=CH2 and -CH2-CH=CH2; to R6 is selected fromthe roup

consi sting of K mislectedifpay the erawp-copsistingeafipCHa, cRECEH,, -CHEHauadGFa 1,

- CH2CH( CH3) 2 gﬂq F'Slcng Ql#! 3-isoxazole; Ar is- a phenyl or six-nmenbered

het eroaronmati C ri §) either of which may be unsubstituted -or
substituted bR’iarsele@treamhﬁthmgt@iplo@ﬁswr&@eﬂeﬂdﬂnﬂ WA ted=CHyand he group
consi sting_of (C C6) al kyl, hal ogen, trifluoronethyl, cyano, nitro, hydroxy
and - OR4; 25el ected fromthe group consisting of -CH2-, -CH2CH2-,

C
o 6t - b B Bl Rl RO SR, e DAk

1,4 rel a@ﬁéwﬁn@m@mc&&m&% @Ho@l‘k(@f'hpa& Sonetyl-3-20xdesd; preferred
corrpounds of the present i nverition are those of Formula | wherein: R2 is
-CH2CH3; Ar 4T igashpatl |01rattxea%h@rn6}/het@rparﬁ9qahaw syetans, eifbprafivdiich mEbehe group

nd R PSR s R ome gy Aopies Tyl e P b e e

posi ti Orb%ds@m:gl’dﬂ’(gf Hs)aum ahalogén,rzexﬂabﬂomasiw RyMic} hitlophpleky 4@t OR; - O- R2 group;
and R4 is nethyl

15 X is'selected from the group consisting of -CHa-, -CH,CH;-, -8-, -O-, -C(=0)-, -
CRIR’):, and -N(R)-, where R and R’ = (C,-Ce)alkyl, OR”, or H, and R”* = H or (Cy-
Cs)alkyl; and '

X is positioned onring Arina 1,4 relanonshjp with respect to the -O-R? group.

20 Most px:aferred compounds of the present invention are those of Formula I wherein:
R? is -CH,CH; '
" Aris unsubstituted phenyl or pyridyl;
X is selected from the group consisting of -CHy-, -CH;CHs-, S-, -O-, -C(R)(R")-, and
—N(R)-, where R and R’ = (C;-Cg)alkyl, OR", or H, and R"’ = H or (C1-Ce)alkyl;
25 X is positioned on ring Ar in a 1,4 relationship with respect to the -0-R® group; and
R* is methyl.

In certain preferred compounds, X is selected from thLe group consisting of CH(CHj;)-,
-C(CHs)y-, -CH(OH)-, -NH-, and -N(CHj)-; most preferably CH(CHs).
30 ' ‘
‘We have now found that the compounds of the prcseixt invention, exhibit selective
actiﬁ'ty at the CB2 receptor site, and are useful in the relief of pain, particularly chronic pain,

e.g., chronic inflammatory pain, neurcpathic pain, back pain, cancer pain and visceral pain.



In certain preferred conmpounds, X is selected fromthe group consisting of
CH(CH3)-, -C(CH3)2-, -CH(OH)-, -NH, and -i~" (CH3)-; nost preferably
CH(CH3). 30 .We have now found that the conmpounds of the present in¥&r{t{i]d60s
exhibit selective activity at the CB2 receptor site, and are useful in the
relief ofwWgdifigssparticularly chronic pain, e.g., chroni @GIHEHR¥E ory pai n,
neur opat hi ¢ pai n, back pain, cancer pai® and visceral pain. 1 8 OCT 2005 WO
02/ 083866 PCT/ SE02100769 9 Conpounds of the present invention will also be
useful i | ' : kit ; T} ot : t
vent | on arERRAL0E RE PR AL bl G G LRDR. sttt iRl A0 Bt PRI EGREY

dysf unct icompofindsBT theemreseno inventionpressefit] imothémiitdapadtatds inswhiith Hegentiados oppe of
the invention are also salts of the conpounds of the fornmula I. Generally,
phar maceuiysiuastiop of (RAteaenters dupresenger iy ds of the present invention may
be obtained using standard procedures well known in the art, for exanple by
reacting a sufficiently basic conpound, for exanple an al kyl r-amne with a:

sui tabl e aci dwitlgs tiR>seopd 6F the Hokntvn sweslbe ealtaef the compaiidaref e fohnaiadl ogi cal |y
acceptable anion. It may al so be Possi ble to 10 nmake a correspondi ng_al kal i

net al ( séiaacraby, phamaeeuiieally aeqepighblesplts oficampayndsiof e Ripseat inMentay may be net al

(such as @, cal.ci.u r b [ | C 0, 0 h resent invention
havi ng anggfﬁefi%?&?%ﬁ%?@r%?%ﬁagg%ﬁmag{% %g?%rog)a#ulpie gc.“&&%"’a phenol with
one equi vaffeithtlPbasidicathicint, fofEiaalpl©dn Ak atrifew s bhitdbd id, RyosQxigle or

al koxi deb%}s‘uch as the ethoxide or nethoxide or a_sui tablg/- basi ¢ oiganic
amine (s HEH onacegineridnte asfordre ghysial egyaliviacenntahln avénns Ttraal aleq DY PASSHIRY i s by

conventign urifi ' . e el el c f sent
vent i oftiRes Belsgptdlhy SRl GEMTIHHERs sohal phtabitel r RuREDRE R e BHE° T
novel coffeeillMich & a t41€iup) eSEbY trédtivg A cb@pomidel taeirtdent iveihdRyingaspeci al |y
for the, therapy of various pain conditions including, but not limted to:

acut e. paftablyreisis prop puch ag @ gribparlisiasidpgiaphenald ik ¢ng equivelsakofra slkalt ancer

pai n, an ' | ' f \ ' ] el .such as
B e, Bt S B el b HORAR b BT, PR AR B £ T
convent i auitablyphde ofaeittantas (secipaholinodr, maghdnigeiaraal dgyedul encddipOplibived may
be in a formsujtable for oral .or sublingual adm nistration, for exanple as
a tabl etbusonyepwaplpuriisationteehmi@iesl i nj ection (including intravenous,

subcut aneous, intramuscul ar, intravascular or infusion) for exanple as a
sterile solution, suspension or enulsion, for topical admnistration for
exanpl e as armled withiarthe 6dope bEpedsertdtiventiod Bluse of compounds of the present

‘invention in therapy.

20 The novel compounds of the present invention are useful in therapy, especially for the
. therapy of various pain conditions including, but not ﬁmitc;,d to: acute pain, chronic pain,
neuropathic pain, acute-paiu, back pain, cancer pain, and -visceral pain, '
In use for therapy in a warm-blooded animal such as a human, a CB2 agonist will
25 generally be administerqd in the form of'a conventional pharmaceutical composition, and
generally the composition may be in a form suitable for oral or sublingual administration, for
example as a tablet or capsule, for parenteral injection (including intravenous, subcutaneous,
intramuscular, infravascular or infusion) for example as a sterile solution, suspension or
emulsion, for topical administration for example as an ointment or cream or for rectal
30  administration for example as a suppository. In general, the abové compositions may be
prepared in a conventional manner using conventional carriers. The compositions of the

present invention are advantageously presented in unit dosage form.




30 adm ni stration for exanple as a suppository. In general, the above
conposi tions nmaybe prepared in a conventional manner using conventi ®Ba(T 7005
carriers. The conpositions of the present invention are advantageously

pr esent edwonzmogsesés dosage form 1 8 OCT 2005 WO 02/ 085966 HCAVEXE027600769 10
A therapeutically effective amount for {jie practice of the present invention
may be deternmined, by the use of known criteria including the age, weight

and response qf,.the .individual patient, and.int reted .w thin the context
o he B ensd imarerA s pBatadehme iR of LREHY bRz ety one
of ordi n@elkrmditkd, lbyitRe dsBSf Rhdwn erifthia SnothdiRg ﬂ:etalt;]@, SE PG redpbBsel JTVIENT 1 ON 1S
the use of any conpound acooTding t-o fornula above, for the manufacture
of a.nedindvidwl phtdent tane intérpredgd withinghe nontéxtdiftthodiatasy whichys bidng reatedher use of
any conpoynd .according to' Formyla.,l for, the to manufacture of a nedi canent
for the B‘ﬁ?é&alf) a%gpvé{gqf?iﬁéyﬁafﬁg?eaﬁ%qw%%éni ding, but not limted to:
acute pain, chronic pain, neuropathic pain, acute pai n, back pain, cancer -
pain, and visceral pain. A further aspect of the invention is a nethod for
therapy of a Alsbjwthin Shekécpeiofghd inoeatin iathe 3k of ey comngbuhtd ad@rdlhg pussed
above, wher eb)&ﬁgn effective amount of a conpound according to the fornula I
above, i Bradinlapete fadbe Bannfpeirentia medipasaentor e trapyOf aph. Additional |y,
there is provided a pharmaceutical conposition conprising a conmpeund of
Formula |, or a pharmaceutically acceptable salt thereof, in associatian
with a phar neddtibdatigptovideddeiealst of amy ¢duegoundGcfating ¢iFammdula I foh@fee i S

provi ded a pharmaceutical conpaosition conprising a conpound of Fornula I,
or a'phaireeiive e4r mrdicameptiabthe erepy ehariows painropdiors Beindwgniutpol

et apy P Gy SoRE ARR AR BRE; itk e HREL AR pIB, et GbATINAEL | o

conpri sivigeesal painpound of Formula |, or a pharmaceutically acceptable salt
thereof, in association with a pharnmaceutically acceptable carrier use in
any of the conditions discussed above. The termtherapy within the context

cCompound of -t av Y ERpkEBr B B8 eckitn R LRy Ry of # SOELSARI Bb 10
di sease miyaf the canditiensaliscatwedabove, Ghefebyaaficttig: aonadt bf Deompdung ackefrdingt i on
al so enctg E’;}?fgr%?jal above, is administered to a patient in need of such therapy.

Additionally, there is provided a j::harmaceuﬁcal composition comprising a compound of

Formula I, or a pharmaceutically acceptable salt thereof, in association with a

pharmaceutically acceptable carrier.

Particularly, there is provided a pharmaceutical composition comprising a cornpound
of Formula ], ora pharmaceuiica]iy‘acceptable salt thereof, in association with a

pharmaceutically acceptable carrier for therapy, more particularly for'the.:rapy of pain.

&=

Further, there is provided a pharmaceutical composition comprising a compound of
Formula ], or a pharmaceutically a.cceptable salt thereof, in association with a
pharmaceutically acceptable carrier use in any of the conditions discussed above. :
The term therapy within the context of the present invention means to administer a an
effective amount of a compound of the present invention, to mitigate either a pre-existing
10 disease state, acute or chronic, or a recurring condition. This defininon al'so encompasses
prophylactic therapies for prevention of recurring conditions and continued therapy for

chronic disorders.



'

prophyl actic therapies for prevention of recurring conditions and conti nued
therapy for chronic disorders. i 180CT2005 WO 02/ 085866 PCT/SEOZ/OQﬁﬁ@QTZ%S
Phar maceuti cal conpositions The novel conpounds according to the presen

i nvent i orWe@yBRs8Edni ni stered oral ly, sublingually, intrdRfERRZANEY,

subcut aneously, topically, intranasallyitintraperitoneally, s
intrathoracially, intravenously, epidurally, intrathecally,

i nt racergﬁﬁ?%%ﬁﬁkﬁl&ﬁ{##itﬁﬂg by injection into the joints. Preferred
routes o orally, intravenously or intranmuscularly. The
dosage wil|l depend on the route of adm nistration, the severity of the

di sease, age _and wei ght of the patient and qQther factors normally

consi dered byTheRovsk ¢qmpAuRgs pIepEding tnthe prosepidnveation ey he sdmimieerd arally.dual

For ot opSPiiagRRo Hra S, MiSuIREuRORIARI i in @R HRHIG D2 o
i nvent i Oﬁmmbﬂe{au%(, inhavdRBea tdpfdiirally, afettiald), tnteRércb®venteiematgasi Byher solid

or liquid- Solid form preparations include powders, tablets, dispersible
gr anul esinjecagsiptatbe jeiathet s, and is suppositories. A solid carrier can be

one or nore tance | gh- al so_act; as, diluents,..flavorli agents,
sol ubi I'i zer ;%%?ﬁ‘ﬁ?‘?ﬁoéﬁ?s.sq agﬁﬁ%oﬁﬁﬁéﬁf’& ‘{eﬁglés?% ?f H‘B‘i‘l@e"?&

di si ntegrat i nihe ABSIEE Sillideperiath @b $6uth 6f AlniBREARGH) Hidd deNEFRY elel ddease] &e
powders, the carrier is a finely divided solid which is.in a mxture with

t he fi neing weight gf the petieniand other Hiepranarmallyforsidired by thetpdteading plysisémponent i s

xeq W BReSAE B VA - LBSAIE950R0 Bl AL R ARBLILES L Sul tabl e

S “an acte ape and si ze desireéed. prepari ng
supposi t ukepaasttions, a lownelting wax such as a mxture of fatty acid
gl ycerides and cocoa butter is first nelted and the active ingredient is
di spersed t hEpeRiAPITMaRharmeneutisal FpmBosiEeRs from ghe cpmponBis efithin dhsgtsreous
m xture.j e I ' Le . I nd d to cool and
sol i di f)’/".&e%shpa?h%g?%%ggr %%%@A}lﬁ(rgrc u %’ éﬁ%gbﬁzeééﬁ%oggro g%ﬁgltla' e,sgkr#afgaﬁ%si um st ear at e,
talc, | aedpat€ons iatlgde poReas, tible®edibpdrsibleirardds, cdphiigs eathety, adet hy|
cel | ul ose, sodium carboxynet hyl- cellul ose, a {1ownelting wax, -cocoa butter,
and % he Spnpeaitones.

A solid carrier can be one or more substances which may also act as diluents, flavoring

agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it
can also be an encapsulating material,
" I powders, the carrier is a finely divided solid which is in a mixture with the finely
"2 divided active component. In tablets, the active pomponer;t is mixed with the carrier having
the necessary binding properties in suitable p-rop'ortions and compacted in the shape and size
desired. | | .
For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycendes and cocoa butter is first melted and the active ingredient is dispersed therein

by, for example, stirring. The molten homogeneous mixture is then poured into convenient

it

sized molds and allowed to cool and solidify.
Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose,
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodinm carboxymethyl cellulose, a
low-melting wax, cocoa butter, and the I@ke.
- 30 | Salts include, but are not limited to, pharmacentically acceptable salts. Examples of
phal;macautically acceptable salts within the scope of the present invention include: acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate, carbonate, citrate, fumaratc: gluconate,

glutamate, hydrobromide, hydrochloride, lactate, maleate, mandelate, mesylate,




30 Salts include, but are not limted to, pharnmaceutically acceptable salts.
Exanpl es of pharmaceutically acceptable salts within the scope of the )
present invention: include: acetate, benzenesulfonate, benzoate, 180CT 2005
bi carbonate, bitartrate, carbonate, citrate, funmarate, gluconate,

gl ut amat eVOR&BBET omi de, hydrochl ori de, | actate, nual eat e PGRAEQPEL,
mesylate, 1 8 OC T 2005 \it0 021085866 1#CT/ SE02/ 00769 12

phosphat e/ di phosphate, salicylate, succinate, sulfate, tartrate, choline,

di et hanol am . edi:am, ne g i 0E, i i . pagnesi um
pot assi urﬁz11 %S%T%dﬁ?flg%h%% %2:‘ a%ﬁ?‘%?%@%ﬁa?ﬁ*a%%nﬁmﬂﬁt ﬁfé&éé\%@%@%ﬁ able salts
Wi t hi n t hehydem@ndhe, idieliphias eittimiruiy efitiual) magttside, pofssing, edings, and zinc.

perchl orate, tetrafluaoroborate, |ithium s Preferred pharnmaceutically
accept abl e salfxemptes afphesenswicate dnaceentatle wdts srithitbihe seqpet 88 presenk - .

hydrochl ori de and,sul fate.salts a art.icul arl ref.erred. The term
conposi tinaxhcq%gnH?g%%détladiobocﬁ#epar&éﬁfﬂ% t#%ﬁ%ﬁﬁfc’%{){%ﬁ hﬁ:\m‘?he active. conponent .
Wi th encapsul @tifaged BhRihdutitd|PaceatibleialR AVl RSl A dEARSERS dnd Bﬁgl'tfagest he

active conmponent .(with or without other carriers) is surrounded by
carrier whi ch Tihs hy@noshlorideaasloailfate selts ave phrtictlarly peef@radi | arl y, cachets are

i ncl uded. . Tablets, powders, cachets,, an sul es. can used as solid
dosage forns ;ﬁF ?eé’ﬁll “é’”?p&sf?’oﬁ fsantended i %&P‘getaqﬁﬁ :fn?rmullﬂhaﬁ iog ﬁﬁr"ﬁ?ﬁ’%‘t‘ﬂ?&i@f’ﬁ ‘ons

i ncl ude $ahUHANS1aS | 85 carABCrEkingaQASsul StSEHibe

wat er - pr ?)%!;?I élngﬂglailc%?a?gﬁtti o%s gl?prt he %gt i €%I %S%lrrpﬂélunﬁ]\sé@%r@& cgg{pr?enﬁ%ti oned as
an exanpleith dbwihoutioghsr dagiems) & suricondddyi at cabriee viioeh ip drusnt essadiation with it.

adm ni strati 0{1. L%gui d co)glﬁoczi tions can also be fornulated in solution in
aquedls é 8853 WEWACS o) uti on. Aqueous sol utions for oral |

adm ni strati of, 08k RevRrEeahed, Pﬁlsa Abagal ok BY ubdiasablid ¥&a oS RRRONERId By Wat er

and adding suitable colorants, flavoring agents, stabilizers, and thickening
agent s asratledmingthatidmueous suspensi ons for oral ‘use can be nade by

di ing the finely 20 divided actiye. t i ter. toget i th
Vi scous mat er Lani et REPRASRC LY faliqRe eRmions Aad RONISORE FATLE SEFGI ose,
sodi um oaf HeNEREDIthe GBEHIULRRSn: 3Nl Al lcoERRR D ARRRb I dHlRakI he

pharmaceutical " formul ation art. Preferably tThe phafmaceutical conpositions
is im uneftlighod prgparktiomn suftable frtpatantars! adinanistoatvep oighidomipesitionsi cdedlsorveo uni t

doses 0B 2, LL1%, RESPLL 2L £, Uil hes o 16,051, ve 29 component . The
ggagte 'r ; i ief] of A §iRBuPEARASA S HIR) aduPhisEXRMRaR be PRDKRHSY diRBVREIhe £AREUl es, and
) component in water and adding suitable colorants, flavoring agents, stabilizers, and thickening
agents as desired. Aqueous-sus;pensions for oral use czn be made by dispersing the finely
20 divided active component in water tégether with a viscous material such as natural synthetic '
gums, resins, methyt cellulose, sodium carboxymethyl cellulose, and other suspending agents
. krown to the pharmaceutical formulation art. ’
Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities éf the active
25 component. The unit dosage form can be a packaged preparation, the packfige containing
discrete quantities of the preparations, for examplé, packeted tablets, capsules, and powders in

vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can

be the appropriate number of any of these packaged forms.



vials or anpoules. The unit dosage formcan al so be a capsul e, cachet,
tablet itself, or it can be the appropriate nunber of any of these Pp&adRhomy
forms. 1 8 OC T 2005 NVO 02/ 085866 PCTI SE02100769 13 Met hods of

pr epar at i VIO P/ess®ss Al Process Al for

manuf act ure of conpeLiFisEe2iAPIch t he

or

general Fornmula | R X-Ar-O R2 s conprisas the foll ow ng steps: Conpounds of

the general Formula Il R NH2 Il wherein RI, R3 and Y are as defined for
Formul a | s 680098 gf, W th conmpounds of the io general Formula IIl;
wherein R%%‘glas defined for Formula | and L is -OH or a |eaving
group such is a halide, Otosyl, - or Onesyl. It is convenient to conduct

this reaction in an inert solvent such

-for

“chromat ogr aphy. Process A2
the general Fornmula Il conpris
general Formula IV 1 8-OCT 2003|Wi'

R,

cor r espondi ng.

as toluene at anbient tenperature

20 i Begess Alrol | owi ng this, a catalytic anount of as concentrated HC

axtraction and BuRt Pt pafuie bbbl e te s R 1T, 07 prace

Pr gcess

R3 and Y are as defined for p\l, can be Rzeduced to the

I Rt
5 _ -
comprises the following steps:
Compounds of the general Formula I
) RaUNHZ
-
N R
I
wherein R1, R3 and Y are as defined for Formula I, can be reacted with compbunds of the

10 generai Formula IIJ;

wherein R%, Ar, and X are as defined for Formula I and L is -OH or a leaving group such as a ‘

halide, O-tosyl, or O-mesyl. It is convenient to conduct this reaction in an inert solvent such
as toluene at ambient temperature for 20 minutes. Following this, a catalytic amount of

15 concentrated HCI is added and the mixture is heated for 12 hours at 85°C. Work-up is by
aqueous extraction and purification of the product is by normal or reverse phase

chromatography.

Process A2 )
20 Process A2 for manufacture of compounds with the general Formula I comprise:s the
following steps:

Compounds of the general Formula IV

1 Q

is

for manufacture of conpounds with
| | owi ng steps: Conmpounds of the
OO0 869 | SEQ2/ 00769 14 wherein




aniline (Fornmula I1) by reaction with hydrogen under a pressure of 10-50
pounds per square. inch. It is convenient to conduct this reaction?idnlEnl05
i nert solvent such as ethanol, nethanol or s tetrahydrofuran at anbi ent

t enper at wa@o2/i8k8ssr eaction i s catal yzed by a transition mPCIISEOLEHE] yst ,
conveniently 5-10% pal | adi um on finelyidi vided carbon. 10 Process A3 Process
A3 for manufacture of conpounds with the general Formula |V conprises the
foll owi ng steps: _ Cgonpounds of the general Fgymula V: 2 NO2 3 NO HzN Ri
} I Y~FYNRL VIV iMOR | R3 and Y ar ; for Fornula I, is
reacted with a primry |am' e. It is convenient tb cgnduct this reaction in
a protic solvent such et hanol at a '5 tenp fi 50- 100C. WorK-up
i s conveniently acconplishedyby™aqueous extraction, an® purificationis -
conveniently perforned b ormal phase chronmatograppy. Process A4 Process A4
for manufacture of conpounds wth the general Formula Il conprises the io

fol | ow : | | : % OR2. AT m”
L RS BRI AR nd or BERRNR L G Rickite e noghding™ L 0T
a | eavi ngnigieQ@pmaLlg IT) B reactionSvilHy 260 WAKer 8 3idds&eof 80-60 §olidE HBFQRLANT769

inch. Itis convenient to conduct this reaction in an inert solvent such as ethanol, methanol or

i

tetrahydrofuran at ambient temperature. The reaction is catalyzed by a transition metal

catalyst, coriveniently 5-10% palladium on finely divided carbon.

Process A3 |
Process A3 for manufaciure of compounds with the general Formula IV comprises the
10 = following steps:

Compounds of the general Formula V:

RS NO NO
2 2 D = z
] P _HN-RT | P
YOOF R
v , v

wherein R', R® and Y are as defined for Formula I, is reacted with a primary amine. -
It is convenient to conduct this reaction in a protic solvent such as 80% ethanol at a

15 temperature of 50-100°C. Work-up is coﬁveniently accompﬁshed by acfueous extraction, and
purification is conveniently performed by normal phase chromatography.

-

Process Ad

Process A4 for manufacture of compounds with the general Formula IT comprises the
20 following steps:

Compounds of the general Formula VI

1 L
Ar
HoJ\x'/.Ar\oaz. T LT X owe
VI . i

wherein R?, Ar, and X are as defined for Formula I and L is -OH or a leaving group such as a



15 halide, O-tosyl, or O-nesyl, is reacted with a hal ogenati ng agent such as
chloride. It is convenient to conduct this reaction in an JHhactT 2005

t hi onyl

sol vent such as benzene or toluene at a tenperature of 25-100C. Wrk

conveni enwwyo2assasspl i shed by renoving the sol vent

and purification is conveniently performed by distillation. 5 Process
Process AS for manufacture of conpounds with the general -Fornmula VIII

conpri se N

(pr epar cct g D1, S 0MeS) IRl RS e Rogtlagh S afip e bEDE ol
and Y ar €t scottednidie tb fondudtdhisdaatin mru inertsobreaparchcs benzepe 0etodieneat #CESS es
descri bed above, are h drolve;@_ ed using KOH. This reaction is, conveniently

.perfor nectemperatur@qﬁ?eio °Gol
refl ux ]
i sol at ed

~Alternately, Process A6 for manufacture of corrpounds with the general
formul'a VIIl conprises the follow ng steps: 20 Conpounds of general
X (preparkeacess ASprocess Al); 0 MeC x Ar-0 Rz wherein R, R2, Ar, X and Y are

Above, are coRTERIS s HAERERRS %&554 B o e B Sy oo

10

20

23

the followmg steps:
Compounds of the general F ormula VI[ (prcpared via process Al)

NC )
= ”\ : KOH N
l~ P —= HO N X
N Ar—0OR:? >
1
ya YO

wherein _Rl, R2, Ar, X and Y are as defined for Formula I and are prepared via general
processes described above, are hydrolyzed using KOH. This reaction is conveniently
performed in an aqueous solvent mixture such as one to one ethanol/water at refhux
temperature. After neutralization, the product is conveniently isolated by filtratioﬁ of the

cooled reaction.mixture.

Process A6
Alternately, Process A6 for manufacture of compounds with the general formula VI

comprises the following steps:
Compounds of genetal formula X (prepared via process Al);

O
N N
MeQ O\ : NaOH/H, 0 Ho
\Q Ar—OR? . N Ar—OR2
1 ki

X ' Vi

wherein R, R% Ar, X and Y are as defined for Formula I and are prepared via general
processes described above, are converted to the corresponding carboxylic acid VI by
hydrolysis of the ester X using an aqueous base such as sodium hydroxide to the

corresponding carboxylic acid.

up is

under RESENRGOTSPessure
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hydrol ysis of the ester X using an aqueous base such as sodi um hydroxi de to
t he 25 correspondi ng carboxylic acid. 1 8 OCT 2005 WO 021085866 16 18 0CT 2005
PCTI SE02/ 00769 Process A7 Process A7 for manufacture of conmpounds with the
general RppoybsaasdsX conprises the follow ng steps. s Conpaurgkeeeforkor mul a
VIIl 0 HOnr RI'" NHNR5 2, HATU -1l NAr--OR2 R6 yh'VI11 IX N Ar-: 0O R2
wherein R, R2, Ar, X and Y are as defined for Formula | and are prepared
via general processes described above are converted to the correspondi ng
am de by reaction with a primary or secondary anmne in the presence of an
aci d act pyREdsngy agent such as H ATU [0-(7 io

azabenzotriazol-=l-yl)-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e],
HBTU [ 0- benzProrésa 2G| fofl mphyfadinig of codtpotiads with thegenerahFarmuleRatdmtseptiesphat e
] or TBTU [O0-(1H -Benzotriazol-1-yt)-N N, N, N -pentanet hyl ene-uroni um
tetraf | UGPSR PP The reaction is conveniently perforned in a pol ar
aprotjc solv X anbi ent tenperature in association wwth a -
terti}ary am ﬁg&%g%lﬁﬁagﬁ%\gkm am ne or diisopropyl ethylam ne which serves
13 as an acid sgavenger. The product is convenigptly isolated by an, aqueous

extraction and |jpurified by normal phase chggnmatlpgraphy. Process AS Process
AS for manufiggt’u _ ounds Mijids GHQQD Xl conprises the
20 fol l owi ng stepy: np%s Of_IEEJT‘rT}%Za'l (prep ie‘d id‘)—Pr}chss Al or A7);
v N\R Ar—OR2 RE 7 l& Ar-0OR2
v X T

wherein R', R?, Ar, X and ¥ are as defined for Formula I and are prepared via general
processes described above are converted to the correspending amide by reaction with a
" primary or secondary amine in the p}esence of an acid activating agent such as HATU [O-(7-

1o azabenzotriazol-1-yl)-N,N,N’,N"'-tetramethyluronium hexafluorophosphate], HBTU [O- .

benzotriazol-1-y1)-N,N,N’ N -tetramethyluronivm hexafluorophosphate ] or TBTU [O-(1H-

Benzotriazol-1-yl)-N,N,N',N'-pentamethylene-uronium tetraﬂuoroﬁorate]. The reaction is

conveniently performed in a polar aprotic solvent such as DMF at ambient temperature in

association with a tertiary amine such aé triethyl amine or diisopropylethylamine which serves
15 asan acid scavenger. The product is conveniently isolated by an aqueous extraction and

purified by normal phase chromatography.

Process A8
- Process A8 for manufacture of compounds with the general Férmula XTI comprises the

20 following steps: ‘
Compounds of Formula IX (prepared via Process Al or A7);

R NG ' 5
N | N \>—x P,Ss, pyridine R\N XN
F'{'S “N p 2 - ' ) X
| Y \ Ar—OR RS Y/ . Ar—0R?
x N | XTI R

wherein R, R% RS, Ar, X and Y are as defined for Formula I and are prepared via general
processes described above, are converted to the corresponding thio amide (Formula XTI) by

25 reaction with P»S;. The reaction is conveniently performed in pyridine at a temperature of



X Ar-"

OR2 YIx R P2Ss, pyridine wherein R, R2, R6, Ar, X and Y are as

defined for Fornula | and are prepared via general processes described
above, are converted to the corresponding thio amde (Formula X ) by32§T 2005

reacti

on with P2S5. The reaction is conveniently performed in pyridine at a

t enper at W@ 0358668 O C T 2005 WD (¢) 21085866 PCT/ SE02/ 007BI/IEP2/8076D0' . The
product is conveniently isolated by an agueous extraction of the decanted
portion of the reaction m xture and purified by normal phase

h t , ith th
Gener al ROF e SERARERob e faSota 2 vy b R, BEHUE, R u BRSSO
(pr epar edf theaedetioe anstud and PNEFXd By odimAVphichrothdtoBapey,. Ni, HC 2. - N Ar-fl(

2 X'l

wherein R, R2, Ar, X-and Y are as defined for Fornmula | and are

- prepared via general 30 processes described above, are catal ytically reduced

usi ng

reaction

)

-

16

&

a ?,abt al y;té c anpbunt of Raney nickel in 50% aqueous formc acid. This
eniently perforned in an acidi c aqueous . '

Process A9 for manufacture of compounds with the general Formula XIT comprises the

following steps:
Compounds of formula VII {prepared via Process A1); ' ‘
0

NC N
X . N
N Raney Ni,. H - =
\(I X, HCO,H | >
Y N AOR2 ——— N Ar—OR?2
vil }Q’- Xt \?1

wherein R', R?, Ar, X and Y are as defined for Formula I and are prepared via general

processes described above, are catalytically reduced using a catalytic amount of Raney nickel

in 50% aqueous formic acid. This reaction is conveniently performed in an acidic aqueoiis
solvent mixture such as in 50% aqueous formic acid at 90°C. The product is conveniently
isolated by filtration of the caoled reaction mixture through a pad of diatomaceous earth,

concenttation and purification via normal phase chromatography.

Process A10 _
Process A10 for manufacture of compounds with the general Formula XJII comprises

the following steps:
Compounds of formula XTI }
5 RS
o) &N/
H XN XN
J\(I \>__& HN(R), ] H—x
Z~N  ArORZ > AN 2
Y~ \ —OR?  NagH(DAc), A—OR
Xit R? Xill \Q’

wherein R', R% R®; Ar, X and Y are as defined for Formula I and are prepared via general
processes described above, are reductively amin;atted using a primary or secondary amine in
the presence of a suitable reducing agent such as sodium triacetoxyborohydride. This reaction
is conveniently performed in tetrahydrofuran with I-1.5 equvalents of acetic acid and 1-1.5

eguivalents of sodium tracetoxyborohydride at ambient temperature. The product is



solvent m xture such as in 50% aqueous formc acid at 90'C. The product is
conveniently isolated by filtration of the cooled reaction mixture tB§UgH5
a pad of di atonaceous earth, concentration and purification via nornmal
phase chrwopatmgssaphy. . 15 Process Al 0 Process Al 0 for reuSEIRHMSR Of
conmpounds with the general Formula XLEl jgonprises the follow ng steps:
Compounds of formula XI N N Ar--0 2 XIl 20 HN (R5)2 NaBH(QAc)3 0 X N

and are opRrad e ReperShngyen 8 e SRR Wl B ERRASMBIV K Ve "

am nat ed falshvieH By 4 485N eRtra&tfs) Cbke¥nteatiofl 8f ih8 ordaiR dRUBREAGEs Bk cAudsui t abl e
reduci ng agent such as sodi um tdacet oxyborohydride. This reaction is
conveni eptdc&ncpmﬂh‘w@aﬁd:mis@mqmpigshed)mmamw%ﬁsephmnﬁltmhyal ents of acetic
acid and 1-1.5 equivalents of sodiumtriacetoxyborohydride at amnbi ent
tenperature. The product is 1 8 OCT 2005 WD 021085866 18 PCTI SE02100769
convenpi e ' ated by deconposition of the borate ester internediate with
1 N HCL Bhct d)3\/@(1 by an aqueous extraction. Concentration of the organic
extract yi el dPedchs &I ufbe mapnfadiur oSevdappunds wittathie gendrsl FacmolnHIVstvachrises

nor mal phase, chromat ography. s Process A 11 Process Al 1 for manufacture of
conpound®eiPlevingstepgner al ~ Fornmul a X'V conpri ses

Compounds of formula XIT
0
N 1) RS-MgBr AN
T N 2TPAP,NMO RS ] S—x
L o R L0
xii R! ' xiy R

10 wherein R!, R RS, Ar, and X are as defined for Formula I and are prepared via general
processes described above, are coupled with an organometellic agent such as a Grignard
reagent followed by oxidation of the inte;mediate alcohol to the ketone. The Grignard reaction
is conveniently performed in tetrahydrofuran with six equivalents of an organomaguegium
halide such as methyl magnesium bromide at 0°C. The product is conveniently isolated by

15 decomposition of excess organometallic reagent by adding water followed by an aqueous
exiraction and concentration of the organic extract. Oxidation of this intermediate alcohol is
accomplished by reaction with a catalytic amount (about 5 mol%) of tetrzpropylammonium
perruthenate (TPAP) and 1-1 5 equivalents of N-methylmorpholine-N-oxide (NMO) in the
presence of 4A molecular sieves. This reaction is conveniently done-in dichloromethane at

20  ambient temperature. The product is conveniently isolated by concentration of the reac_tion

mixture and purification via normal phase chromatography.

Process Al2

Process A12 for the manufacture of compounds with the general formula XVI

25 comprises the following steps:

Compounds of the formula XV (which are prepared via process Al)



»

the follow ng steps: Conpounds of formula XI 1) R6-MgBr 1}- 2) TPAP, NMO
Ar-OR2 ' . XIl I Y~N-ATr-OR2 XIV ~ to wherein R, R2, Rs, Ar, ard0({ Hb%
as defined for Formula | and are prepared via general processes described
above, arwace;upbssdl with an organonetel | ic agent such as aCwSRrae™?I r eagent
foll owed by oxidation of the internedi ate al cohol to the ketone. The
Gignard reaction is conveniently perforned in tetrahydrofuran with six

equi val ent s ofHan or ganomapesi um halide such as methyl nagnesi um brom de at
O 'C. The Rr odgct is conveniently isolated by nis deconposition of excess

or ganonet i eN nt-Nby addi ng water fol | owéd %gg&us extraction and
concentrati ojp of ilthe’or kC extract. Oxidation @f thisA nternedi ate al cohol

is acconpli@®hed

tioghkh a catkbytic ano (About A—RR2) of
t et rapr opyl ammoni u pg{zr ut henate and1-1.5 equi ¥l ents of
N- et hyl nor phol i RgzN- oxRle (NMO)-in the presence A-* nmol ecul ar si eves.
This reaction is nveni ently done-in dichloroneth at 20 anbi ent

t enper at ur.e. .The duct i S nveni.eptly. isol a y _concentration_ of t he

reaction “’W‘?&P?‘w&%ﬁw%{ﬁ ?nggﬁgoaﬁ d\?ﬁ'éed?/{%%%eg@g a&%?%%‘?@&?aﬁfﬁ 3 Process
Al2 . Propasssefsschibéd AiRe ARNUSEAG IS tRfcofediRAMAE Snitiht By hi@oBSR{ERl of Or nul a
XVl 2% conprises the follow ng steps: Coga:)ounds of -the fornmula XV (which -

are preplesecsugh as prtassies hydroyidd ilnaue B e5lvid S0 BEEE6 adieoROTHEEN2/TRO 769

wherein R, .R2 RG, Ar .. X d Y are,as defined for Forrmul.a-I. angd.ar

bt epat ed RO s sarurieany pebisd frRiei B et o Rened PEe Rl

cor r esponginpasRMTHd fI8diy i&'ﬁbﬂﬁv@ﬂié&ﬂlyﬁsdlﬁbd]gy AlovRAS the FecloR EniRBEAR Yo Mo .
hydr oxi de i n an aqueous sol vent such as 50% aqueous et hanol. The 5 reaction

i s convepinbient igmperatuse,rasiflifringthe miptureavigel Bt veHecimedie pradiptatedr i od of
time (8- .

product by filtration. ) .

10 Process Al3 .
" Process Al3 for the manufacture of compounds with the general formula XVIIL

comprises the following steps:

Compounds of the formula XVI
H,N N :
I \ \>-—X . 01023- Ny N\
P ‘r—OR?  NaNO,, HCI, HOAG; | L > .
\ S0, CuCl - N Ar—OR?
R . . —> - k-}
XVi . XV

15 - whereinR', R? Ar, X and Y are as defined for Formula I and are prepared via general
processes described above are converted to the corresponding sulfonyl chloride by reaction
with sodium nitrite in aqueous HCI and acetic acid to give the intermediate diazoninm salt.
This reachon is conveniently performed at <-10°C. This intermediate diazonium salt is
immediately converted to the suli"onyl chloride by dropwise addiﬁon to a freshly prepared

2 saturated solution of suiﬁJI dioxide in acetic acid in the presence of copper (I) chlonide. This
reaction is conveniently performed at between -10 and -5°C. “The product is conveniently
isolated by pouring the reaction mixture into ice water and extracting with dichloromeﬁane
and concentrating under vacuum. Sulfonyl chlorides of formula XVII are typically used
without further purification. ‘ :




16 hours)- The product is conveniently isolated by allow ng the reaction
m xture to cool to anbient tenperature, acidifying the mxture with-1 N HCl ~
and col lecting the precipitated product by filtration. 10 Process A80CT 100%
Process Al13 for the manufacture of conpounds with the general formula XVil
conpri sesWPH@/083869 owi ng steps: Conpounds of the fornul a BEHSERNEY1 R
NaNO2, HC1l, HOAc; S@2, CuCl Cl02S ~ AZINTr-QR2 XVIl is - wherein R, R2,
Ar, X and Y are as defined for Fornmula | and are prepared via general

pr ocesseqarg@igmabed above are converted to the correspondi ng sul fonyl
chloride™dy reaction wth sodiumnitrite in aqueous HO and acetic acid to
gi ve t he int ePmedsisat Bt fdr thz oraniniasturalof compgunds @ggmemﬁfd}rmlda)Wicanpﬂigcs
performagb %9 <-10C, This intermedi ate diazoniumsalt is immediately
convert ed™® uf’ﬁ'@‘s&ﬁ"f‘onyl chloride by dropw se addition to a freshly

prepared 20 sgiiy E%#O?%Hmamf sul fur dioxide in acetic. acid in the

presence of copp 1) chlloride. This reaction is conveniently perforned at

between -10 and -5C.- The product is conveni entIyO §ol ated by pouring the

reaction ntLsy e I’ltONI ce water andec? fyracti ng?&@l t\s | or rret harze and

concentrating ufpde g{n Sulf des oN 6(are typically
ri%i

used wit hout fu t u catj.on. @Bdib80OCT2005
PCTVSE02100769 PrYoces Allf\ _%é )AQ Y Ar‘ORZ
XV XV

wherein R!, R%, Rs, Ar, and X are as defined for Formulal and are prepared yia general

processes described above are converted to the corresponding sulfonamide by reaction with a

primary or secondary amine. The reaction is conveniently performed in a ﬁonpolar solvent

such as dichloromethane at ambient température in the presence of an acid scaveﬁger such as
10 pyridine. The product is conveniently isolated by an aqueous extraction and purified by

normal phase chromatography,

Pracess AlS
Process Al5 for the manufacture of compounds of general formula XX comprises the

15 following steps:
Compounds of formula XTX

\EI, Pd(0), RSiH, R® N f
O HRZ Y/ _ \g_'-.-)<\;ﬁt:“—('.>lQ2

wherein R? R, Ar, X and Y are as defined for Formula I and are prepared using the above

described Process Al and are converted to compounds of formula XX by using paltadium (0)
20 mediated de-allylation reaction in the presence of a cation-scavenger, such as phenylsilane.

The product is conveniently isolated by an aqueous extraction and purified by normal phase

chromatography.

Process AlS

Process A 16 for the manufacture of compounds of general formula XX comprises the

S



Process Al4 for the manufacture of conpounds of general formula XVil|

conpri ses

Ar-OR 2 pyrlidirie NFt6 | ' ~XAYr-0z 5 XVIl wherein R, R22, R6, Ar,
X are as wefiemssdesf or Forrul a-! and are prepared via generBIT/SEo0e76Sses

descri bed above are converted to the cosfespondi ng sul fonam de by reaction
primary or secondary am ne. The reaction is conveniently perforned

with a

in a non

ar.
pr esence%g‘iovﬂﬂg &% scavenger such as io pyridine. The product is
conveni ently s@haifid obformnlaaXXgoUs extraction and purified by nornal

chr omat ogr aphy.

the following steps: Conpounds of fornmula XVI1 C102S HN( Rl 0Rk 10ls

and

sgl vent such as dichl oronet hane at anbient tenperature in the

phase

rocess AlS Process Al 5 for the manufacture of conpounds of

.general fdk H:onprises the is folﬁld@fvi ng stepwi Conpourifis of fornula
XX R3, R3 , iH3 XIX } Q[ Y-2 \ p' - A--G5 hiey e,n R2, R3,
Ar, Xand Y a def _doépr prepa g4 he above
. described ProceSs MgPand are converted to conpounds of 2usi ng
pal | adi um (0) medi at ed de-allylation reaction in th resénce of a
cation-scavenger, such as phenylsilane, The product i onveniently

S0l at edy o AR ARUCOUS RN 46'as QAR Wolrhbi Y b ard BhPRbeBR e above

chr omat ogr aphy.

5

10

20

described Process A2 and are converted to compaounds of formula XX under a palladium
catalysed hydrogenation condition. The product is conveniently isolated by filtration and
purified by normal phase chromatography or used directly without chromatography

purification.

Process Al7
Process Al17 for the fnanufactgne of compounds of general formula I comprises the

following steps:
Compounds of formula XX
RS g RICHO R3.
XN N _
e B8 O
/ = anl
~ Y O R? rt or 80°C N\ R?
XX : I - R

wherein R!, R%, R?, Ar, X and Y are as defined for Formula ] and are converted to the
corresponding compounds of general formula I by reacting with an aldehyde follc;wed by
borane reduction, in a one-pot fashion. The reaction is conveniently performed in a mixed
solvent such as 1,2-dichloroethane and acetic acid at ambient or elevated temperature. The

product is conveniently isolated by an aqueous extraction and purified by normal phase

chromatography or reverse phase chromatography.

Process Al18

A furthér aspect of the invention is a method for sel;:cﬁvely reducing a nitro moiety
’ortho'to an amino substituent on a phenyl or pyridyl ring of a compound in the presence of 2
nitro mbiety pa'ra to the amino substituent, comprising treating a solution of the compound in
a solvent, preferably a non-polar solvent such as ethyl acetate, with a palladivm cataly‘st, such

as Pd/C in the presence of hydrogen, optionally under presswe (¢.g., 1-10 atmospheres,

}




Process Al16 Process Al6 for the manufacture of conpounds of general formnula
XX conprises the 1 8 O CT 2005 WD 02/ 085866 21 H23 Pd/ C PCT/ SE02I 00768 O\ T 2205
tLr OR %A -- %Rz XX wherein R2, R3, Ar, X and Y are as defined for

Formul a lyaneossses prepared using the above s described Rrawmzssorid and are
converted to conpounds of fornmula XX undgr a palladium catalysed

hydr ogenati on condition. The product is conveniently isolated by filtration

and purifiged by pormal phase chronat ogr, y or used djrectly w thqut

chr onat ogFepRYLY IpE AIRGSERETED Ve @Oﬁrﬂéég@?%‘ﬁ BPesphees ppreRBie) (RESHARUf act ur e
of conpo e : L t : ! : . ounds
of 1 or P ARy e85 B Hize Sehuints ofPRRHIERD 0 he e Ayl o SAPR
R2, R3, BxkampledsB belew dora ctemphegpiotscoFormul a | and are convertéd to the ..

correspondi ng conpounds of general formula | by reacting with an al dehyde
fol | oned by Bcﬁr-gg@r aspepl of thepresert iaventien phmiemediplenof thp genes denmyag ¥IIL,

conven i e&t a|.n¥1 }E{fﬂ E&Bg}? g.nd e qu fﬁetge synthesis of corﬁpounds of formula I,

: 0
Clo,5.
HO/H\(\IN MeO 2N 2 N
| N )k(j: \ @: N\
N’ N>-_y\Ar—OR2 N/ r\>_ \Ar—ORZ N\>_ )\Ar*o R2
%’ R, R
VIl X XVI

The compounds of the present inven_tioﬁ may be synthesized according to the procedures

described below in Schemes 1-15 on the following pages.



sol vent such as 1, 2-di chl oroet hane and acetic acid at anbient or e'?ﬁﬁﬁﬁq@
tenperature. The product is conveniently isolated by an agueous extract' %

and purified by normal phase 20 chronat ography or reverse QH%§§m07
chr omat ogWapIe35846 f ol | owi ng st eps: Conppounds of fornula XX 9078 pr ocess
Al8 A further aspect of the i nventiortdis a method for selectively reducing a

nitro noiety ortho to an am no substituent on a phenyl or pyridyl ring of a
conmpound in the preﬁgnce of a nitro noi®y Para to the am no substituent,
conprising treating sol ution of &fe cogpound in a solvent, preferably a
non- pol ar sol@ent sdch as gthyl acgate,2m&th a pal |l adi umcatal yst, such as
Pd/Cin the ﬁ?esen &-of hydrogen, oftiopally under pressure (e.g., 1-10
at nospheres, 18 Q/C Z 20@5 WO 02/ 086868 PCTI SE02100769 ?2 preferably 1-5
at nospheres, re pre‘(‘-erably {4/ 4 atyospheres of pressure). In certain
enbodi nent's, B tro sugstituent§_arL¢ | ocatedpara to the nitrogen of a
pyridine ring. \&ee/ Exanple 8B bel gWw Tor an exenplary protocol. A further
aspect .of the present inventiomisyl nternedi ates of the general fornul ae
Vifl- X add=*hQ below, and their use in the synthesis of conpounds of
formula I. Weo 0 A r-OR2 Ar-(;fz X XVI The conpounds of ‘the present
Ing t

i nvention may Aoe synthesized accor t he procedures
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2.8H3.PY 3. HCI, heat. Schene 6: Synthetic route to Exanpl es 40-42 gnd
43-45. i 0 PCTI SE02100769 NH, N2 R-COCI Zn to Scheme 7: Synt hetigﬂ%ﬁﬂt LIk
to Exanple 46. 1 8 OCT 2005 5 1. R'"CHO 2. BH3.PY 3. HCI. heat 10 WO

02/ 085866wRdR@ssd4 ¥ OYR R |. R'"CHO R N 2. BH3. PY 3. R4F/SH2Zad7629 Schene
8: Synthetic route to Exanples 47-49.27Schenme 9: Synthetic route to Exanple
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zn r HCITACOH bac RN R 1 H\NyN O PCT/SE02/00769 R HR 1 8 OC T 2005 WO
02/ 085866 30 s to H i R N boc20 alp R -Schene 10: Synthetic route ﬁ;”” 005
Exampl e 51. HO2C - N2 Allylam ne HO2C C Pd(PPh3J4 O H AcOH R2ZN O I f

R' CHO -

WO 02/085866 PCT/SE02/00769
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Scheme 6: Synthetic route to Examples 40-42 and 43-45.

10 Scheme 7: Synthetic route to Example 46.



2. BH3, py 3. HCI, heat Schenme 11: Synthetic route to Exanple 57 NO2 NH 1.
KHVMDS 2. Mel R COCl PCTI SE02100769 boc i R HCUdi oxane R NH2 NH 118 0@ET005
2005 %86 0 02/085866 31 oyOVe FAN s 10 N2 RNH2 & OFf MO-"Cl1 R  Schene
12: Synt hetgmoessss e to Exanple 53. HN R'COC1 R' Schene 13®CIERI2MEES c route
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Scheme 8: Synthetic route to Examples 47-49.
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1 HN R'RNCO N Schene 14: Synthetic route to Exanple 60. 1 PCT/ SE02/ 00769
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02/ 085866 PCTISEO 10769 32 1 HN R R " NSO2G R Schene 15: Synthetic _
route to WERamwpssess 61 and 62. EXAMPLES 3 The invention wi |#cTismobhees be
described in nore detail by the foll ow fig Exanpl es which descri be nethods
wher eby conpounds of the present invention may be prepared, purified,

anal yzed and Qi ol ogically tested, a&% whi ch are not to be construed as
limting the yinyention. i@ ExanpleiTI: BiologiaatHibel uaPfon hCB1 and hCB2
receptor bi Rdi n%u_\CB I [ ONMR F‘\ Bi oRddgl) or OB ®m BjoSi gnal )
menbranes are t atg 37 C, passed L'}rFQR‘tWJ’g'h ynt-end
- Ru

needle, diluted in the cannabinoid
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bi nding buffer (50 ml| Tris, 2.5 mMEDTA, 5 MM MC 2, and 0.5 ng/nL BSA
fatty acid u free, pH 7.4) and aliquots containing the appropriate an®00f 200§
protein are distributed in 96- well plates. The 1C50 of conpounds at hCB1
and hCB2 ae02&§gbéated from 10- poi nt dose- response curveBET/FBRA¥Ot h

3H CP55, 940 at 20000 to 25000 dpm per well (0.17-0.2164) in a final volunme
of 304d. The total and non-specific binding are determned in the absence
and presence of 0.2 M of HU210 regpectivel The palcates e vortexed and

)
i ncubat ed for %@m”ﬁ’nt esrAt, r 0om ‘ma e, kidderel nifilters

G-/ B (presoaked ith Qi1 % peL—y"’et-hyI endj nne) w t h—+he=font ed! oLl Packard

harvester using 3 ofcigash buffer (50 MM s, 5 mv Myd 2, Ng\rm-l BSA pH
»7.0). The filters are dried for 1 hour at % C. The radioactivitRy (cpn) is
counted in a TopCount (Packard) after adding 65 |I/well of N5 20
scintillation ]iquid. 23 hCBI and hCB2 GTPyS bi ndi ng HumanREBCL| (Recept or
*Bi ol ogy) o %renbr anes (Bi@Si gnal ) are thawed Fy3h,C passed 3 tinmes
through a 254 ge ,bl unt-end/lQeedI nd dil uted irigg >GTPyS bi ndi ng buffer

(50 MV Hepes, @' aGH, MO0 1@ , EDTA, M2 ~HNY. 4, 0. 1%
30 BSA). The BChehgifd Emax—=of—Tonpounds e Y5VR| ratet—f r om iﬁhR’
dose-response clirves 1 0 O C T 2005 WON2/ 065866 PCTI SE02100%¢3 N33 done in

3001 with the appropriate anount- of menbran® protein and 100000- 180000 dpm

of GIPg3sS per |1(0.11--0.14 nM. The basal and maxi mal stinul ated

bi nding are det ned in absence and presence of I iM(CB2) or 10 gM (CBI)
Wn 55,212-2 respectively. The nenbranes are pre-incubated for 5 m nutes

Wi th 56. 254 ) or 112.5 s p.M(CBlI) GDP prior .to distrihution in
plates (15 pjM @r 30 uM (CBI) GDP final). The plates are vortexed and
i ncubated fo nutes at roomtenperature, filtered on Unifrliters G-I B

(presoaked in wateg) with the Tontec. or Packard harvester using 3 nl of
wash buffer-(50 mMTris, 5 MM MC 2, 50 MM NaCl, pH 7.0). The filters are
dried for 1 hour at 55 C The radioactivity (cpm is counted in a TopCount
(Packard) after adding-65 to |/well of MsS-20 scintillation liquid.

Ant agoni ewédé?§anﬂ§gaaﬂw@taﬁéaau%%5&n the same way except that (a) an
agoni st dose-response curve is done in the presence of a constant
concentration of antagonist, or (b) an antagoni st dose-response curve is
donesin the presence of a constant concentration of agonist. Biological
data for selected conpounds is listed in

1 |

HN N " )
X R'COCI  R™_Ne_ N
T~ == "1 O«
. NN NZ N

R R

Scheme 13: Synthetic route fo Example 59.
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Scheme 14: Synthetic route to Example 60.
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Table 1 below. Table 1: Biological Data for Sel ected Conpounds from Exanpl es
1-39.. Ex. NaneKi (hCB2) EC50, hCB2; nunM (%Enmax) Methyl 3-[5-[(diethylam no

car bonyl | - 2- (414265(53% et hoxybenzyl) -1H benzi mi dazol - 1-y1]- propahddtld 2605
71-{2-[ Acetyl (et hyl ) ai ni no] ethyl}-2-(4-858380(63% ‘
et hoxybeMzy 02/088885N- di et hyl -1 H-bend m d- azol e- 5- car boxamCHSEDN2/00769

111-[2- (D et hyl am no) - | - et hyl et hyl ) - 231 4- 75185( 64%0) et hoxybenzyl)

N, N- di et hyl -1 H benz- i m dazol e-5-car boxam de

131- (Cycl opr opyhnet Pyl ) - 2- [ (6- et hoxy- 3-13397(93/,a)

pyridi nyl) met hyl ] N, hhNI\I- die hyI 1H - benz- i m dazvbel 5-¢ arb oxani de.

241- (Cycl opr opyl net gt hoRSRIBIBOC - ﬁ&é‘kg
en >—R'

5- (4nor pbol i nyl net hyl
26Met hyl - | - (cyct opr opyN- methyl ) -2-(4: F430295(41%) 1 BNC {2005 W O 021085866

PCTI SEQ2/ 00769 34 et hoxybenzyl )-1 H benzam dazol -5-y1 caleamate 33NV

Al lyl-l1 ycl opr - et hyI (4-308146(549% et hoxybenzyl)- i

H benz- |§ﬁ%&alzeo1~"r ﬂéh?%f@é? qﬁx@%iﬁ ﬁPé 0do) - N, NV di et hyl -1-98 .64 (64% I
sopentyl - | Hbeaziraidazol e-5- carboxam de Exanple 2:

2- (4- Met hoxybenzyl') - N, N-di et hyl - I -[2- (4- nor phol i nyl ) ethyl]-IS

benzi m EXAMPEES

5 ‘The invention will further be described in more detail by the fdllowing Examples
which describe methods whereby compounds of the present invention may be prepared,

purified, analyzed ard biologically tested, and which are not to be construed as limiting the

invention,

10  Example 1: Biological Evaluation
bCB1 and hCB? receptor binding .

Human CB1 (from Receptor Biology) or CB2 (from BioSignal) membranes are thawed
at 37 °C, passed 3 times through a 25-gauge blunt-end needle, diluted in the cannabinoid
binding buffer (50 mM Tris, 2.5 mM EDTA, 5 mM MgCl,, and 0.5 mg/mL BSA fatty acid

15 free, pH 7.4) and aliquots containing the appropriate amount of protein are distributed in 96-

well plates. The ICsq of compounds at hCB1 and hCB2 are evaluated from 10-point dose-

response curves done with *H-CP55,940 at 20000 to 25000 dpm per well (0.17-0.21 naM) ina

final volume of 300ul. The total and noﬁ-speciﬁc binding are determined in the absence and

presence of 0.2 uM of HU210 respectively. The plates are vortexed and incubated for 60

20  minutes at room temperature, filtered through Unifilters GF/B (presoaked in 0.1 %
polyethyleneimiﬁe) with the Tomtec or Packard haivcster using 3mL of wash buffe;' (50 mM .
Tris, 5 mM MgCly, 0.5 mg BSA pH 7.0). The filters are dried for 1 hour at 55 °C. The

radioactivity (cpmy) is counted in a TopCount (Packard) after adding 65 pliwell of MS-20

scintillation liquid.

hCBI1 and hCB2 GTPyS binding
Human CB1 (Receptor Biology) or CB2 membranes (BioSignal) are thawed at 37 °C,

passed 3 times through a 25-gauge blunt-end needle and diluted in the GTPYS binding buffer
(50 mM Hepes, 20 mM NaOH, 100 mM NaCl, 1 mM EDTA, 5 mM MgCl,, pH 7.4, 0.1%

30 BSA). The EC50 and Emax of cornpounds are evaluated from 10-point dose-response curves



carboxam de. 2A: NV V diethyl-4-flu oro 3) -nitrobenzam de: A sti rreﬂ T 7005
solution of 4-fluoro-3-nitrobenzoic acid (25.0 g, 135 mmpl) and thio yﬂ 0e
chloride (40.0 m., 548 nmol) in CH2CI 2 (40 nlL) was refluxed until starting
mat er i al s W@pH0838@nsuned. The sol vent was evaporated in VvBEUPEO2/C0769
co-evaporating with toluene (2 x 20 nlL).33 The acyl chloride thus obtained
was dissolved in CH2CI2 (60 nL) and cooled to 0 C before 0o the addltlon of

135" o ) e O epioblif st of R R deo BRI RS o o
sol vent \A@&‘Pg’ésge all €gl11 R0.YA8ND. amébhdaemcemhmanm@u&temm gfpl ved in Et20

(200 m.), washed with 590 NaOH (3 x 100 nl), 5% KHSO4 (100 rrL) and brine
(100 ni). dﬂmm@amb@eucaMPImcqpfbdM&@)%@M(G‘Bl)t ined,2d@e2 evapor at ed

Th d d L 1 ft
over nt ot HEHT ﬁa&ee%?ﬁﬁﬁﬂ%ﬁ%rﬂ%ﬁﬂwﬂ etk 36 PpafReP2 2 i ¢
*col d Et OAgy i d
(T0. 6 7g) o b T féﬁ?"&??"* SEERY Gk SaPOS,

(2 m) tdIhmr;ﬂaftﬂdaeamrrBX@rand bafed f@ﬂﬁ@ mmteeatmumdamﬂ 86, fikgredona bri ght

(- ey VS G fotegpake g s ol s vt ing ghiosy 0.

2H), 1. Z%V&H%uﬁfer -@mi 2B, B*nhbld\u%igk';oﬁw i\fhér ﬁmr e e ladeSd vl fhAfm no)

-3-nitrobenzam de. A m xture of N di et hyl -4-f1 dor o- 3- nltrobenzam de (1.00
g, 4.16 imoot gt 552 @hmﬁphﬂﬂvnmfd:pm)tlhammmm a(ThpEoantr(Rackdrd) ftermadiijngi6s 80% aqg.

Et OH (50 nL f f .S. Th t th

Conbeht  4UBEIIG M 0SS A P isuich SRHAEPNE SRR 1 ePos SASREANL) | The
he 1 OoCT

or gani ¢ egg%géagggajg%g%%o EJ‘reggédéE@ﬁﬁQ:Mﬂ%th(a%rééeﬂcQ ofkronstiadl the 1 a

2005 WO O 35 conbi ned aqueous phases were extracted
wi t h addcorcentbtidet diaatagnixt, Qﬂ(bm;mﬁg@lstdm -repbns®ewganis clophiashspwesree dr i ed

over MygS tered, and c ncentr d . cuo to ovide the. ti

CompoUnd St AR RSP BRPEO ARG i e R el Bhepatadi L bt ogr aphy

(100% Et Qhgetiqep¥etrietiyl am ne/ Et OAC) to provide the title compound (1.12
77% as a bright 5 yellowsolid. "HN (CDCI3) 6 8.67 (s, IH, 8.28 (d,

J’121Hz 7.56 (dd, J=8.8 Hz, J=1.6 Hz, 685(d J=8.8 Hz, 1H),
3.77 (t, br 1 4 ( J=6.4 Hz, 2H), 2.53
(br s, Tﬂbl“-i fg‘zlegxc;?]ﬁat%fcg%qgec% miwgh@-t%%‘}?( 15’9351 2C. 3 ami no- N\
di et hyI --{[2-@]{ MpT PO Ty T TETRy Ty am oy benz? 7) | EC50, hCB2;

" nM oM (%Emax)

5 | Methyl 3-[5-[(diethylamino} cacbonyl]-2-(4- 142 -} 65(33%)
ethoxybenzy1) -1 H-benzimidazol-1-yl]-
propanoate

7 | 1-{2-[Acetyl(methyl)amino] ethyl}-2-(4- 858 380(63%)
ethoxybeazyl)-¥,N-diethyl-1 H-benzimid-

azole-5—carboxamide
11 | 1-[2-{Dimethylamino)-I-methylethyl] 24- | 751 | 85(64%)
ethoxy-benzyl)-N,N-dicthyl-1H-benz-
imidazole-5-carboxamide

13 | 1<(Cyclopropylmethyl)-2-[(6-ethoxy-3- 133 97(93%)
pyridinyl)methyl]-V,A-diethyl-1 H-benz-
imidazole-5-carboxamide.

24 | 1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)- 178 81(62%)
5-(4-morpholinylmethyl)-1H-benzimidazole
26 | Methyl-1-(cyclopropyl-methyi)-2-(4- 430 295(41%)




10 A m xture of

N, NVdi et hyl - 4- {[ 2- ( 4- nor phol i nyl ) et hyl ) ami no} - 3- ni t robenzami de (1. 10-8 §CT 2005
3.14 mml) and 10% Pd/C in MeOH (50 nL) was hydrogenated for 2 hours at 40
psi . Aftevo oiidsssgseacti on was conplete, the reaction m xt ®CE/SEAY0NTY t er ed

t hrough di atomaceous earth. Renoval ofigsol vent provided the title conmpound
(0.958 g, 959 which was used wi thout further purification- M5 (EST) (M.

' 321. 15 2D Vit ey = =
R?N diethyl-1-] 2-(4[ %‘?Xﬁhﬁ#ﬁwmpﬂzﬂ'ﬁﬂbenzi M dazol - 5- car boxamni de.

(4- met hoxyphenyl ) acetabataltl ori de (0.063 g, 0.343 nural)) was added to

3-am no- N. AV, - |dietd = 4 1 anminoll e (0.100 g.
0.312 mml) in |addt ﬁ'%{'E(CQQOPTQWH%?m{%e m ot uB@8 wgs 146(F4%ed at 95 C -

overni ght. The |react ipi YaS1)- _Béng_qg%q_g_qﬁ& im vacua,] and the jresi due was
taken up into Ht (15yn1_) )tT e organic phase Wwas washed withll N NaCH (2

x 8 inL) and tHe3gonb{hEthorgumined-MMalistlsylvier e extr 88t ed 64 (d%addi ti onal

Et OAc (2 x 15 nL).. [The conbi ned or, an'lc phases \were drijed over WgSO4,
filtered, and conce‘ﬁ?ﬂeafyé'élﬂrwn%‘éégaa’—." ¢the crude|product was purilfied by
rever se- phase ?tui gh p{a%:b% g iquid 25 chronat ogfaphy (HPLC) to +r ovi de the
title conpound|as rifluoroacetic acid (1 FA)|salt 0.132 g, {53%9. "HN vV
R (DVEO-d6): 5 7.74 (d, J=8.0 Hz, IH), 7.57.(s, 1IR), 7.34 (d, J8.0 Hz, 1H),
7.25 (d, J=8.0 Hz, 2H), 6.91 (d, J=8.0 Hz, 2H), 4.64 (t, J=7.6 Hz,, 2H),
4.36 (s,E2mplp2:3.76 (br s, 2H), 3.71 (s, 3H), 3.35 (br s, 4H), 3.20 (br s,

6H), 1.Q7,(br.s. . | = 451 . cd_for, . Cor HBONACB + 3.0
TFA + 09-’6("%5%?]1%?@5%2}@4!;"&',lei‘%ﬁé!‘\ﬁw‘“m i@.“@%%&ﬂ%&é}m&#%@?eﬁ 4.83; N,
6.96. 1 §,L%xhod8P5 WO 021083866 PCTI SE02100169 -36 Exanple 3: :

2- (4- Et hoxybenzyl) . .

NV, Nsdi @hyNN-digthyhdifhiosoyboltydbpadamideenz i dazol e- 5- car boxani de.  3A: N, NV

or ocedur o 26 KA G B L SoE et B FIg -5 BBel AR (0. 200

g, 0 833wk J40 CroTe SHOKYRIRITHIONAA0 OGP Totluba kbl SRy hiteBllibare B OH

(5 nL) was heated at 90 C overnigh ter work-up, the crude product. was
purifi egokspmgid| iTha solyedt wao kvianoraite wvatioy cashyprqr38% WHtotenedeArdd mb). 50%

e Y L
7. 58, (déhe aliaftioft ofl@iisolTdpyRtiAambENDIFEAR A HmD) T82 &) ahdYicthFlabind {14.0

ml, 135 mmel) under vigorous stirring. After 2 hours at room temperature, the solvent was

evaporated in vacuo and the resulting oil was dissolved in EtzO (200 mL), washed with 5%
NaOH (3 x 100 mlL), 3% KHSO, (100 mL) and brine (100 mL). The organic layer was dried
over MgSO,, ﬂl_tcrcd and evaporated. in vacuo, The crude oil was dissolved in EtOAc (10
1s  mL) and, after overnight (O/N) at ~20°C, the bright orange solid was filtered, washed with
cold EtOAc (5 mL) and cold hexanes (10 mL) to provide the title cGmpound (19.6 ). The
filtrate was evaporated and crystallized similarty in EtOAc (2 mL) to pro{'ide another 6.7g of '
the fitte compound (80.5%) as a bright orange solid. "H NMR (CDCl3): 5 8.11 (dd, J=7.6Hz,
J=1.8Hz, 1H), 7.71-7.67 (m, 1H), 7.36 (dd, /=10.8Hz, J=8.4Hz, 1H), 3.56 (br s, 2H), 3.28 (br
w s, 2H), 1.22 (brs, 6H). '

2B: N,N-diethyl-4-{{2-(4-morpholinyl)ethyl]amino} -3-nitrobenzamide.
A mixture of N,N—dieth.y1-4-ﬂuoro-3-nitrobenzamide (1.00 g, 4.16 mmol), 2-(4-
morpholinyljethanamine (0.600 mL, 4.58 mmot) in 80% aq. EtOH (50 mL) was refluxed for 4
25 hours. The reaction was then concentrated in vacuo, and the residue was taken up into EtOAc

(40 mL). The organic phase was washed with saturated NaHCO5 (2 x 10 mL), and the

l

I



do J=5.6 Hz, 2H), 3.53 (q, J=5.6 Hz, 2H), 3.44 (s overlapping with br s
711), 1. 22 (t, J=6.4 Hz, 6H). M5 (ESI) (MrH){ = 296 3B: 3-ani no- N NivB 0T 2005
di et byl - 4-[ (2- met hoxyet hyI )ami no] . Follow ng general procedure 2C. A m xture
of N t- dP@QPESBE6[ (2 is, me thoxyethyl) amino] -3 -nitrobfeHMEROHES (0. 150 g,
0.508 pinol) and 10% PdlC in Et OAc (15 331L) was hydrogenated overni ght at 40
psi. Usual work-up provided the title conpound (0.159 g) which was used

wi t hout fdbhibh% aauédufs pﬁ&u e ex&h&@d%ﬂtﬁla&‘&ﬁbm&:tm 2()4121) mﬂ.gfinfe Cfnpinek=2--0
Hz, 1H), 6.80 (d, I H), 0 (d, J=8.0 =5.6 Hz,
2H), 3. 4lrgaic phneersl wp dng:l over Mgs|045ﬁ1te7r¢© and CBnca@:\trate.ﬂhﬂ yﬁcudzto pﬂhﬁde tlhe ﬁﬂe (t,

-iEFZr?d?coqa%dﬁs@%&%%pﬁéﬁé?ﬁeay%@w arblgrply {oFe o 1

55.5 I (00 L)

nT nol )rmgtr%ofkﬁ tgfg'?gf@tgfﬁ lr? m xttur c)%é st rre%mz%}%{(}lf %é?flﬁqre‘?)ﬁga&:ggbnéﬁ

*sol t NNH as t erg t f

Z?SY?I@I ati or:‘:_;?gpggt ' O(CD?;Ig)Er emctsgtr}?w C{&, flﬁﬁelﬁzﬁﬁﬁ%ﬁg I%%é 94%
as a yel Vo6 Ha, 1H),M68501, Jrek ke, IéBt X (I;/S—@ Eélz). A5 S-3201pam, 6812.74 (4,

2((lerri E%%}g%ﬁafﬁé@% i4ﬁb’g]é%¢ﬁi%%b%mg?sn%+gglTo%ilng g.eneral

procedure 2D:. (4-ethoxyphenyl)acetyl chloride (0.107 g, 0.539 nmol) was
added to 3-amno -N, rY diethyl -4-[ (2- met hoxyet hyl )am no beazam de (0.130 g,
0, 490 mmdf) 3ramiperiNistiyd-4s(] -mwhoimybe proined bengamidty op of conc. HA was

dded and th 200769 37 t
heat di at 85%%wa%fﬁb aﬁgﬂ% T ARdaRolatienlr ﬁia@?ﬁagﬁ@%{ﬂ@@s

purifiedg, 1M meAGEY 58-100ABEC BPMOED(I0N1AL) des hﬁﬁoﬁdﬁa{e@ 8PP ROUE: ABps. AfA sal t
(0.120 g, 3699 as an oil. 1H NVR ( DMSO- d6) ;.}ld J9.2 Hz, 1H), 7.63

(s, ) the zeaclion wasgmplels, the repction mixtyrg was ﬁj&es*:d@m;}l gigfomgeows qagth. x 9.2

(m b RengBt phsordert iy H%%E%b?mi%uéﬁso g P8 i i il oy 7 - ©
31), 1. Oftrtberpusificidn. MEYBSEIM+EOR=HE21.= 411. "Anal . Cal cd for C24H311\1303 +
2.2 TFA + 0.6 O C, 50.82; H 5.17; N, 6.26. Found: C, 50.85; H, 5.30;

Vii, 1%.06. Exanple 4: 10 1- [2 (Acetyl am no) et hyl] -2-(4-ethoxybenzyl) NY,N
di et hyl -Jpi} PNt Am 35850 %f - dicthyl-1-[2-(d-morpholinyl)ethyl]-1 H-benzimidazole-5-

carboxamide.

(4-methoxyphenyl)acetyl chloride (0.063 g, 0.343 mmol) was added to 3-amino-N,N-
diethyl-4-{[2-(4-morpholinyl)sthylJamino} benzamide (0.100 g, 0.312 mruol) in acetic acid (2
20 mL)and the mixture was stirred at 95 °C overnight. The reaction “'ras then concentrated in
vacuo, and the residue was taken up into EtOAcC (15 mL). The organic phase was washed
with 1 N NaOH (2 x 8 mL) and the combined aqueous phases were extracted with additional
EtOAc (2 x 15 mL). The combined orgaunic phases were dried over MgSO0;, filtered, and
concentrated in vacuo. The crude product was purified by reverse-phase hi gh pressure Liquid
25 chromatography (HPLC) to provide the title compound as a triflucroacetic acid (TFA) satt_
(0.132 g, 53%). "HNMR (DMSO0-dg): § 7.74 (d, J=8.0 Hz, 1H), 7.57 (s, 1H), 7.34 (d, /~8.0
Hz, 1H), 7.25 (d, J=8.0 Hz, 2H), 6.91 (d, J=8.0 Hz, 2H), 4.64 (t, J=7.6 Hz,, 2H), 4.36 (s, 2H)
3.76 (br s, 2H), 3.71 (s, 3H), 3.35 (br s, 4H), 3.20 (br s, 6H), 1.07 (br s, 6H). MS (ESI)
(M+H)" = 451. Anal. Caled for CygH34N,4Os + 3.0 TFA + 0.6 H20: C,47.84; H, 4.79; N,
30 6.97. Found: C, 47.83; H, 4.83; N, 6.96.




car boxam de. 4A: 4-([2-(acetylam no)ethyl] am no}

N, N- di et hyl - 3-ui trobenzam de. _ Fol | owi ng general procedure 2B: A mi k& GE& 2005
of N, N-di et hyl - 4-f | uoro- 3-i ai trobenzani de (0.200 g, 0.833 nmol), N

(2-ari vnéexaupeigacet am de (0.077 g, 0.757 mol) in 80% aqPCESER/00MES (5 nl)
was heated at 90 C overni ght After worlksup, the crude product was purified
by silica gel colum chronmat ography (100% Et OAc to 5% McOH EtOAc) to

provi de%ﬂ@lgg compound (0.152 g, 63% as a bright yellow solid. 1HN U
R (CDC1 27 (d overlapping with br s, J=2.0 Hz, 2H), 7.55 (dd, J--8.4

Hz, J= 2 20(4|=Ethoiﬁhenz@l)%?,f(’-dlethyb}-@ &elttoxyéﬁby,l) ﬁHQﬁnﬁMldaﬁole-ﬁhrbo’iaﬁﬁde?- 30
(ru, é 311y, 1.22 (t, J=7.2 Hz, 6H). MBS (ESL)
20 (M+H)3A -Nu\é@lsthyhs [(?arm{k[oz-yetabf mnaﬂrﬁr%yroleqnﬁmdeam no)

(D2 (acet yl abohoymBiRRtLadeadtt P8 hEuGr SE M AR e D&%Obf%%éeoolag'
IOl . ansi20086 B nhbl O QAL (iehutnS(028 D RsAkeg BYSKALOAOLSS 40 psi”

Usual work-up provided the title conpound (0.164 g 10099 which used
wi t hout oflynydsdacatedmt $0 Kéovmxghﬂm&m KEpCs) crude 1&0@8& ¢ael purified-by8ilkaHz

h . 3. 88 ol el opagiohy st fibends G509 BdAghe st se pryidetie Sy
1 99 (Snﬂgt‘%mp&urﬂﬂo.(lbl]] ﬁ]fﬁé’f é’%bn?lﬁ) soﬁ% %ﬁ%’ﬂ&(gﬁgﬁw 298 (s, 3, 4C

1-[ 2- (Acetyl "am no) et -27-(4-e xy enzyl)
H benzi &ﬂ@lﬁioké’.—ﬁ{z,clﬂ)bmmér(ﬁdekﬂi Bz,G2T. 62(&6,511—!7)06@2/(@81‘&8@6{:13@17) SHE%00769 38

Fol | ow ng gener al ,rﬁoc oxy henyl ) acet hl oride (0,097 g,

0. 490" S vl At }*{2« SE) 2o G O RS Tk Pl 50 L 5 e 22
NX—dleI}@/ ?ﬁz‘«gﬁ_ g, 0.445 mml) in toluene (2.5 nL). After 20

m nut es, ‘one drop of o) cone was added and the m xture was heated at 85 C
for 12 hours Af ter usual. work-up, the crude product was s purified by
reverse-phase . HP rov title co ound as a TFA salt (0.042 g,

14%) A PER ahc ¥4~ (%ﬁﬂ?tgﬂﬁ)@@) 8 01 (t, J=5.6 Hz, 1H), 7.81 (d,
J=8.4 Hz, 1@0110?\?@5&11%1‘231 p}acedgrc?_ﬁ: (*@mu&[ﬂ%cﬂ“ adlgt!ig'li-dt E(226 (d, J=8.4 Hz, 2H),

6.90 (d, J=8.4 Iz 411) J7-2 Hz, 2H), 3.40 (br s,
2H) 15, 3. xﬁ&h@tyethymuﬁzo] th)t;obanmmdafo 1;50 gre)sosanﬂﬁl)(aad 18W) P/ iBBOAs(153H) |

]':L 'Or28 ( tmL) was ]gyd!;'z genated overm t(at 40 p51 ﬁl_l?al wl\éﬁ; glE Splrgwcgelgh-ttg t-li-tle4 goszoﬁgg l(U.IS%al cd
g) which was used without further purification, 'H-NMR (CDCls): 6 6.86 (dd, J=3.4 Hz, '
=).0 Hz, 1H), 6.80 (d, /=1.6 Hz, 1H), 6.60 (d, /=8.0 Hz, 1H), 3.66 (t, /=5.6 Hz, 2H), 3.41 (s
overlapping with br s, 7H), 3.31 (t, J=5.6 Hz, 2H), 1.18 (t, J=7.6 Hz, 6H). MS (ESI) (M+H)"
20 = 266.

3C: (4-ethoxyphenylacetyl chloride.
To a stirred solution of (4-cthoxyphcx;yl)acetic acid (10.0 g, 55.5 mmol) in benzene
(100 mL) was added thionyl chloride (50 mL, 68.5 mmol) and the réaction mixrure was stirced
35 at 80°C for 2 hours. The solvent was evaporated in vacuo and the crade product was purified
by distillation (bp 86 °C, 0.4 Tcrr) to provide the title compound (10.39g, 94%}) as a yellow
" oil. MS of methyl ester: MS (BSD) (M+H)" = 194 , | :

3D: 2-(4-Ethoxybenzyl)-V,N-diethyl-1-(2-methoxyethyl)-1A-benzimidazole-3-carboxamide.
30 Following general pro-cedure 2D: (4-ethoxyphenyl)acetyl chioride (0.107 g, 0.53%

mraol) was added to 3-amino-,V-diethyl-4-{(2-methoxyethyl)amino]benzamide (0.130 g,

0.450 mmol) in toluene (2.5 mL). Aft'cr 20 minutes, one drep of conc. HCl was added and the

|



10 C25H32N403 + 2.1 TFA + 0.8 H2G C, 50.80; H, 5.21; N, 8.11. Found: C
50.87, H 5.87; N, 8.09. Exarrpl e 5. Methyl 1 8 0CT 2005
3-[5-[(diethyl am no) carbonyl ] - 2-(4-ethoxyb enzyl)-LEl -benzi m dazol - 1-

yl ] pr opan¥é@ 82085866 5A: Ethyl 3 - {4-((diethylamno)car bon?C}"fSEﬂzﬁplﬁﬂoam | i no}
propanoat e. Fol | owi ng general procedure 3278: A m xture of Ar, NV

di et hyl - 4-fl uoro-3-nitrobenzam de (0.200 g, 0.833 nml), ethyl

S-art 100" SRR 88 15 LofOn Rt BEhOrro ) AR K

at 90 G overni ght ter wor K- up, t cruepro was p |ca
gel col unhsynehémelﬂph&n;ﬂmmm ERVIE A Hexauend toa IBH%E(Mg,BG%Dﬁ.@aﬂdE the

| 20 d CDC13 ,
5 t29e(d TN EOMS17 6 186 Ghrkro. 270, LY 260 402), Tl J-iof Ho.dED7 241(d 5 =

e L) P, ,g;% @ﬁ?ﬁ‘gg}pf‘i B Y0 BIE 1 Ty G T LB a1y

'IVB (ESI) ﬂMBDsTém,@B@ 3.2P(H2B; 2}E} me(brs,2H)3 15 (s, 3H), 1.28 (t, J=7.6 Hz, 3H), 1.07
3-{2-am no-4

i et hyl am no).car ony ani | |no propanoat e. Fol |l ow ng gener al
procedur ¢bRg: m\ﬁﬁﬁ 1]4 éyﬂa 3Qp} @k BBhyI0.6 H:0: C,

RAT?‘%H&%Q?&&%@E??&%@%@ 8%&% éf‘%sﬁfﬁ UK up provided the title |

conmpound (0.158 g) which was used without further purification. "H Nt
(CDC13): S 6.86 (dd, J84Hz J2030H2IH) 6.80 (d, J=2.0 Hz, 1H),
6 62 (d Exgmpled; 1H), 4.18 .J=7.2 Hz, , 3.46 (t and overlapping br

(t —6 éliz'% 1%%@@%12;%}”?%2%# %P‘%hé%é%’ﬁﬁ%ml@zﬁ%z%%see L18

PCT/ SE02 1 0h6&8misd® 5C.
Met hyl 3-[5-[ (di et hyl am no) car bony| }V 2- (4et hoxybenzyl)-1. H- bci nzi xni dazol -1 -

yl]pr opaﬁéatde{PF(éWfﬁm)gféﬂéﬁd@mb Pelithd-Smropepzamiiexy phenyl ) acet yl

S et 0 DR Binieafitai o SRl B ARG dedr B dMbytea-yaso 3 pirobguzagide

mol ) i n(e.200ue e8I 32mnolL V-(2- thhﬂ}acmmmse(smm@eo a5 PRoel) ir1%GaNEIONas
added and the m xture was heated at 85 C for 12 hours. After work up, the

crudes pr&aub) wambegsed atf90SH ovarpightyAfisewpHaw tharirasie mupdush vapBiTHEd birsdisRed by
st 0. B oAbty MM sl B PMER RO pGRIPaL .2 2 TFA
compound (0.152 g, 63%) as a bright yellow solid. '"H-NMR (CDCL): § 8.27 (d overlapping
with br s, J=2.0 Hz, 2H), 7.55 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 6.99 (d, =9.2 Hz, 1H), 6.06 (br
s, 1), 3.58-3.50 (tm, 4HD), 3.44 (br s, 4H), 2.02 (s, 3H), 1.22 (t, J=7.2 Hz, 6H). MS (ES])
0 (M+H)' = 323, '

4B: 4-{[2-(acetylamino)ethylJamino} -3-amino-V,N-diethylbenzamide.
Following general procedure 2C: A mixture of 4—{[2-(acety1a;nino)ethyl]amin0}-N,N-

diethyl-3-nitrobenzamide (0.150 g, 0.465 mmol) and 10% Pd/C in EtOAc (15 mL) was

235 bydrogenated ‘overnight at 40 psi. Usual work-up provided the title compound (0.164 g,
100%) which was used without further purification. "H-NMR (CDCL): § 6.83 (dd, /8.0 Hz,
J=2.0 Hz, 1H), 6.76 (d, J=2.0 Hz, 1H), 6.53 (d, J=8.4 Hz, 1H), 6.26 (brt, 1H), 3.53 (q, J=5.6.
Hz, 25D, 3.43 (br s, 4H), 3.23 (t, J=5.6 Hz, 2H), 1.99 (s, 3H), 1.17 (t, J=6.4 Hz, 6H). MS
(ESD (M+H)" = 293,

30

4C: 1-[2-(Acetylamino)ethyl}-2-(4-ethoxybenzyl)-N,N-diethyl-1 H-benzimidazole-3-

carboxamide.




10 7.88 (d, J=9.2 Hz, |H), 7.62 (s, 1H), 7.41 (d, J=8.4 Hz, I H), 7 25
J=8.0 Hz, 2H), 6.90 (d, J=8.4 Hz, 2H), 4.59 (t, J6.4 Hz, 21-1), 4@!1&12[]{]5
oH), 3.97 (q, J=6.4 Hz, 2H), 3.55 (s, 3H), 3.40 (br s, 2H), 3.16 (br s,
2H), 2. 7%W@02/085856-6.4 Hz, 2B), 1.28 (t, J--7.6 Hz, 3H), 1POF/SEM0369 6H). M.
(ESI) (IM+fff = 438. Anal. Calcd for @H31N304 +1.8 TFA + 0.8 H2O C,
52.27; 1-, 5.28; N 6.39. Found: C, 52.31; H, 5.22; N, 6.37. 15 Exanple 6:

1- (2- Ami noet h?éﬁog %,fem%g@ﬂzgg? (&Lﬁowgﬁéwja-%@tyl chloride (0.097 g, 0.490

H- benzi m dazo oxa t ert -But

f4-[ (di emmdl}amsm:)dealtdawm daeﬁylamﬂo@ﬂhyl]amm@}eﬁhﬂn@cmumtbylbﬁ&htﬁm (0og3gener al
procedure 2B: A mxture of N_ i V-di et hyl -4-fluoro-3 nitrobenzam de 20 (0. 20Q

g, O. 833&% 5ymmolyip tofusng| (2.5 e deier 9%& %RE?QI%JCP 1301 qgne.gvaszpdagiand | n

80% f th d
pr odﬁgt was pur%vgj’r%ea\‘%sat ?g? E)gtlglthpl za?if[g d%io?{hgg Eﬁﬂt‘l? ) pré@dggﬁﬁ?eet f{ :Jee,
conmpaundyurified rever&zﬁ@asaﬂ}'acb@ p@mde Waeﬂlde?ﬂundas mmn((@rg@ig)zm 8.31

(br's, 1H, 8.29 (d, J--1. %40 , , 6.97
(d, J= 9a6a|~112n8fm¢} HN\@B(@MS%%MWOL’%%S@ U(IPHSBGGI)J—&AHZ [33)8 7953)(5, 25 -

Cert-buii B4 & ?8#@5% 15}5%@%%%%%% r%e%w@amamé 57

Fol | owi ng, pemeral 21y, 0xedur £ 28%3.38 (Bl 8118, QFD [ R06 (B! ¥H),2:
[ (diet hgquam no) carIlEoUonyI - 2- n?%:rgoanl I no} et héfé ar bgggat e 1{54(5 0. 0. 407 mml )

and 1004(RFD, 126 (1, By aﬁnsomrmgwa@ 30" oy e TiAghL, CLDr ni

Fur tRor A OaE Eont a0 B Cascept Sateliag T 3&%“?% Sl 230G e

IN), 6.8pg(d, J--2.0 Hz., 11-1), 6.57 (d, J76Hz 4.87 (br s, 111), 1
8 OCT 2005 WO 021085866 PCT/ SE02/ 00769 40 3. 48-3. 38 (br s, 6H), 3.27 (t,
J=5. 6 HEzamHle 57, 46(s OH), 1.18 (t, J=6.8 Hz, 6H). M5 (ESI) (MeHr = 3

o0 PR e I BIPAP et Stk
(4-ethoy MF lpeeeetyl chloride (0.085 g, 0.424 mmpl) was added to
-t en- but {2-am no4-[ (di et hyl am no) car bo}r&gll ] aai l i nol et hyl ear bai nat e

(0. 185 éA (Et@ﬂsa irt{dicthvipming)geheny Z-gutipepiling} prepagpeteni nut es, one drop of HC
GO 1 P S T N e N
the tit t@?mr@oamctn@al)aeﬁﬁe @ﬂhéprﬁﬁhnﬂa?t@ (@116 g, 0.757 mmol) in 80% aq. EtOH (5

mL) was heated at §0°C overnight. After w;)rk-up, the crude product was purified by silica

‘'gel column chromatography (50% EtOAc/Hexanes to 100% EtOAc) to provide the title

20 compound (0.162 g, 63%). 'H-NMR (CDCL): 8 8.34 (br t, J=5.6 Hz, 1H), 8.29 (d, J<2.0 Hz,

1H), 7.58 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 6.92 (d, J=9.2 Hz, 1H), 4.21 (q, J=7.2 Hz, 2H), 3.69

(q, /=6.4 Hz, 2H), 3.44 (br s, 4H), 2.72 (t, J=6.4 Hz, 2H), 1.30 (t, J=6.4 Hz, 350), 1.22 (¢, '

J=6.8 Hz, 6H). MS (BST) (M+H)* = 338, o

25 5B: Ethyl 3-{2-amino-4-[(diethylamino)carbonyl]anilino}propanoate.

Following general procedure 2C: A mixture of ethyl 3-{4-[(diethylamino)carbonyt]-2-
nitroanilino} propanoate (0.150 g, 0.445 mmol) and 10% Pd/C in EtOAc (15 mL) was
hydrogenated overnight at 40 psi. Usual work-up provided the title compound (0.158 g)

" which was used without further purification. "H-NMR (CDCla): & 6.86 (dd, J=8.4 Hz, J=2.0
30 Hz, 1H), 6.80 (d, J/=2.0 Hz, 1H), 6.62 (4, F=8.4 Hz, 1H), 4.18 (q, /=7.2 Hz, 2H}, 3.46 (t and
overlapping brs, /=5.6 Hz, 6H), 2.66 (t, J=6.8 Hz, 2H), 1.28 (t, /<72 Hz, 3H), 1.18 (t, /=6.8
Hz, 6H). MS (ESD (M+H)" = 308. '



to 44% as a white solid. 1HI'flvtR (CD30D): S 7.91 (d, J=8.4 Hz, 1H) 7.73

|
(s, 1H), 7.57 (dd, J=8.4 Hz, J=2.0 Hz, 2H), 7.30 (d, J=8.4 Hz, 2H),
(d, J=8.4 Hz, 2H), 4.75 (t, J=6.8 Hz, 2H), 4.55 (s, 2H), 4.03 (q, 33‘360@1&&5
2H), 3.58 (br s, 21), 3.36 (t, J=6.4 Hz, 2H), 3.29 (br s, 2H), 1.37 (t,
J=6.4 Hz, V8P|p2/08p8687 (br s, 3H), 1.12 (br s, 3H). M (ESl) P@Wﬁ?ﬂ}lﬂﬂ%%gs

Anal . Calcd for C23H301~T4Q2 + 2.8 TFA3% 0.8 H2O C, 47.17; H, 4.76; 1,
7.69 Found: C, 47.16; H u 4.80; | ;, 7.52. Exanple 7: 1-(2

-[ Acetyl (nmet hyl-)am no) ethyl) -2-(4-etho_xybenzyl)-1V, N-di et hyl

-1 H-benzi m dazol e-. 5- carboxam de. 20 To a solution of the product 6C, the

TFA sal t BJCE Mt 3rfSr{ GliethylhnirR)qatboay Refsthamybpazyl)- 1 H-benzimidazol-1-
NV, rV-di et hyl -i H-ben2| m dazol e- 5- ear boxam de (0.085 & 0. 117 mmol ),

triethyl a H@P%D@a 70 M, O. 50 mmol) in CH2C12 (3 nl) was added acetyl
chloride (0.0 ed at
room Iterrpt(arat l]ﬁs e %WQU %@Q U?é\ﬁ% %@({)ﬁ?ﬂé%@g&\}g}s%&%{&ﬁ 2?&? ljtl’égt ed

‘aqueous NahioQByastadtabtoete)! qu-amg@m[mxahﬂsmﬂ@mrﬂmn}@mmq propgahoeit.(0f(8d t er ed,

2% and concentrated in_vacuo. The above crude product was d| ssolved in

di net hy! % 0rRaimeaol) Bvojueps (3 1al)nAfer %Qs@%%wéqomfﬂclwm \*@S@d@dgmdo 217
ol ) Wa%f.%%gg{e%% Hefi8a 1 35l 65 %ou?é | ARe Ak %Jt@ncx&& ct%a% mtlg

m nut es vent wasS evaporated I n vacrro a ue wa

I nt o Et OAgr.revdiee ﬂiag@PﬂPD,CF(hrh&B xm&cmmﬁdwtd%nsahwﬁﬁéz&%n&ﬁﬂﬁwe)%m
brine, dried 30 over lvlg filtered, and concentrgted in vacuo. The crude

product \BAQVigefhetitls &0@90@@1\?@ BIFA sit{Q03te1 $9%basaoril- A B MR GNBe-dSdpound as

J-a. a0 FH e 0 670 TEARSTS S g Hin PLGHRNE B T,

6.96 (d, J&sg Hld-lZH),Zd-BQ (1466 W%, 2H) =407 2HP H) 97 &), 866 4 &z, 2H),.3 345(@23}0;1; A0
J=7.| Hz, 05 WO 021085866 PCT/ 5E02100769 = 41 2H) J 6. OHz,

oH), 3. 5ébf(8b?-H) z”hs5 (bgs, 280 By 7 (taf50,4 Bz 080 §-284Ly=76 B 39, 1@1@1'3:1 |
J=8. 6Hz 5. = 8:
s 5. (e g gt A oad £ it TR AR S DL A x@a'ﬁ%nf“dpee

8A: N, . ?Y, di3st Whndl&ﬁéﬁhyﬂ,aﬁﬁh@},@?m trobenzam de. Fol | owi ng general
procedure 2B: A m xture of N, Ndi et hyl -4-fl uoro-3-nitrobenzam de (0.125 g,
0. 522 mmmol ), nethyl am ne hydrochloride (0.035 g, 0.521 mml) in 80% aq. EtCH

Example 6: _
1-(2-Aminoethyl)-2-(4-ethoxybenzyl)-N,N-diethyl-1 H-benzimidazole-5-carboxamide.
6A: tert-Butyl 2-{4—[(diethylamino)carbony1]-2-nitroanﬂjno}ethyicarbamate.

Following general procedure 2B: A mixture of &, V-diethyl-4-fluoro-3-nitrobenzamide

up

20 (0.200 g, 0.833 mmol), tert-butyl 2-aminoethylcarbamate (0.121 g, 0.757 mmol) in 80% aq.
EtOH (3 mL) was heated at 85 °C overnight. After w‘ork—up; the crude product was purified
by recrystallization from EtOAc to provide the title compound (0.165 g; 57%) as a bright
yellow solid. "H-NMR. (CDCL): §8.31 (br's, 1H), 8.29 (d, J=1.6 Hz lH) 7.57 (dd, J=9.6 -
Hz, /=2.0 Hz, 1H), 6.97 (d, /=9.6 Hz, 1H), 4.83 (br s, 1H), 3.55- -3.40 (m, 8ED), 1.47 (s, SHJ,

35 1.22 (t, J=7.6 Hz, 6H). MS (EST) (M-+H)" = 38L.

6B: tert-butyl 2-{2-amino-4-{(diethylamino)carbonyl]anilino} ethylcarbamate.
Following general procedure 2C: A mixture of ferz-butyl 2-{4-
[(diethylamino)carbonyl]-2-nitroanilino } ethylcarbamate (0.155 g, 0.407 mmol) and 10% Pd/C
30 in EtOAc (15 mL) was hydrogenated overmight at 40 psi. Usual work-up provided the title
compound (0.164 g) which was used without further purification. '"H-NMR (CDCLy); 3 6.85
(dd, /=8.4 Hz, /=1.6 Hz, 1H), 6.80 (d, J=2.0 Hz, 1H), 6.57 (d, J/=7.6 Hz, 1H), 4.87 (brs, 1H),




(3 m.) was heated at 85 C for 4 hours. Usual work-up provided the title
compound (0.130 g, 'O 100% which was used vmthout further purifical 06h200Vs
(ESI) (MtH); = 252. 1 8B: 3 -am no-N, N-di et hyl -4- (nethyl am no)benzam de.

Fol | ow ngogasszad procedure 2C. A m xture of N, N\/ di et hyl pdrAp®iohikbam no) - 3-
nitrobenzam de (0.130 g, 0.517 mml) angd 10% Pd/C in EtOAc (10 nL) was
hydrogenat ed at is 40 psi. Usual work-up provided the title conpound (0.124

2 (i erieyabiga Factl o ki e 2Bide G0 Ll adits B N o de

Fol | owi gg(rﬁ%@ﬁgrgg 1.procedure 2D: (4-ethoxyphenyl)acetyl chloride (0.119 g,

0.596 20 ) was added to 3-amino-N V diethyl-4-(methyl ani no) benzani de
(0.120 g, 0.542 mmmoi) in acetlc acid (2 nL) and the m xture was stirred at.
90 C overni ght Af ter wor k- t he ¢rude roduct was purified by

r ever se-55h s -fpirosthylog-6te XY‘P@ZB’W}CE def wepamidarpls-Ssearboxaingisg 7 g,

1005543 " Bty DA ol by gl o,
gti)l) g ?gmgl wa?kﬂde&éﬁe%(wnﬁtyl(z-:{i a@nﬁ@ﬂ(&i&thy%hl_%no)&rﬁ&)ﬂ]imlﬁb@e?&h %ﬁ&ddgﬁ ?b
r-s 6r s J
H) . (W £9385(mmehyir tatugwa(2. Samid.. Afar 20 OZIE-MN@&C#C@ICNWA + 0.2

3203 o 23(3%%@1% b %.B%%rgl“ﬁas lﬁ‘bated atl 85 ‘F(? f'oqu hohrsS%ﬁer t**orﬂt«up, eémdNé pl%dl?c Exanpl e
N, [ V-di %&1 ﬁnﬁeﬂ(@rr@b@@# @JSBHBL@% ﬂﬁb%aﬂz@mp%uﬁ@@pgwmsa

NW di et nitro- heny an no}atg)enzam de. 200 VWO

02! aBCebpeT 8@@21@@7 AR O OLE ! arkr  Aia50u7 83 So1In TR & of N, -V

(o 065 JieA bRl S0 RA0A0 Lo BT 3 ey et e Bk g A B, o

4. hour s2H}Ja53 (s \IBN)K4 08 (P16 HSE, 2}m)e3tsst(b1es Qz:w g, (5.4 9, 1), 396%r sywhi ch was

used wit hout further purification. = 342. 35 9B: 3-am no-N, NY

di et hyl"lﬂ),(l@:’z'(bh’eﬁynlé% R¥D,) A7 ﬁbﬂ&ae?ﬁdrﬂ?d@rs @‘g?Dg@fS‘eth— BPbchmire 2C A
170 g,
0. 408 redrs T 28 HRAGRHE IR M r?géﬁé%?aﬁ”ﬁ’ﬁé(% Usual

vvork, upt.g0;avi7ex the title conpound (0.156 g) WhICh was used

Eg‘ample 7:
1-{2-[Acetyl(methyl)amino}ethyl}-2-(d-ethoxybenzyl)-i¥,N-diethyl-1H-benzimidazole-5-
carboxannde .

20 To a solution of the product 6C, the TFA salt of 1-(2-aminoethyl)-2-(4-ethoxybenzyl)-
N, N-diethyl-1 H-benzimidazole-5-carboxamide (0.085 g, 0.117 mmol), triethylamine (0.070
mL 0 50 mmol) in CHaCl; (3 mL) was added acetyl chloride (0.015 g, 0.200 mmol) and the
resulting mixture was stirred at room temperature for 15 minutes. The mixture was washed
with saturated aqueous NSHCO;, brine and the organic phase was dried o‘..fer MgSO,, filtered,

25 and concentrated in vacuo. .

The above crude product was dissolved in dimethylformamide (DMF) (2 mL), NaH

(60% dispersion in oil, 0.005 g, 0.217 mmol) was added and the mixture was stirred at room
temperature for 20 minutes. The solvent was evaporated in vacuo and the residue was taken
up into EtOAc. The organic phase was washed with saturated aqueous NaHCOs;, brine, dried

30 over MgS0,, filtered, and concentrated in vacuo. The crude product was purified by reverse-
phase HPLC to provide the title compound as a TFA salt (0.017 g, 26%) as a white solid, 'H
NMR. (CD;0D): 6 7.97 (d, J=8.4Hz, 1H), 7.69 (s, 1H), 7.59 (d, /=7.2Hz, 1H), 7.33 (d,
J=8.4Hz, 2H), 6.96 {(d, /=8.4Hz, 2H), 4.66 (t, /=6.0Hz, 2H), 4.60 (s, 2H), 4.02 (q, /<7.1Hz,




to without further purification. M5 (ESI) (MrH)~ = 312. 9C

2- (4- Et hoxybenzyl )-N, N 18 0CT 2005
di et hyl -1-(2-phenyl et hyl ) -1 H benzi m dazol e-5- car boxam de. Fol | owi ng gener al
pr ocedur ewdEo2/ds4ssst hoxyphenyl ) acetyl chloride (0.105 g, OPEIGEewmbiey was
added to 3-am no NN -diethyl -4-[(2-phenyj;et hyl ) am no] benzam de (0.150 g, is
0.482 mml) in acetic acid (2 nL)and the m xture was stirred at 90 C

pLC o (A PdR CrBedE 2%5?@50@&% B8 el R od Goiha 19 ¥ 2By TR pur o o
solid. '#é‘dfsﬁii:;@'@%gbﬁé%ﬁ 1?}(% Wﬁﬁfﬂ*@‘mf 62 (s, 1H), 7.34

(d, J=7. 6.91 (d, J=8.4
Hz, 2H), 456(tJ72Hz 2H) 423(s 2H) , 397(q,J—68Hz 2H), 3.40
(br s, 2H), 319(br 20 s, 2H), 2.86 (t, J=7.2 Hz, 2H), 1.28 (t, J=6.8 Hz,
3H), 1.0FIpmple8:gH). M5 (ESI) (MrH) + 456, Anal. Calcd for C29H33N302 +

5 ggTFéxgﬁgﬂ—étﬂJ%gb?%yg ?ﬁg @-Jgenz 'I;f_%éel%ﬁmjcfa%ﬂﬂ-ds'-car%’ox?l%idg?; H 6.09 N

di et hyl - B84 mmmtmm;(wambpylﬂﬁdumaem dazol e-5- carboxam de. 10A:
N, NV di et hyl - _3-ni-tro-4- {L -pip_eridinyl)et \%djlg am no}benzam de.
Fol | owi ng gendicHpPwineHEeaes ETOQBi“W\ Bi A mpixiirg pRY ~frfluorp- ‘Ni@bﬁﬁm‘ie

3 %6 %23?@‘?%’%@%%“90&?mﬁ@#@&*@%ﬁ%ﬁfﬂﬁ%é@%%&% D sbirs ™

After the3 nyabasWestsd dpss Wer 4huds. rﬁs&ﬁlufz@kmﬁprdhae@mw@leicﬁmpoﬁdlc@:lmf@, )
and washed with CH2C12 éz X 10 mL). The_aqueous |ayer was basified wth 5
NI NaoH ¢9@epmmhichivesaise yétﬁeﬁmwrmﬂﬁea@% YIS (ESS) ML) FhéSonbi ned 1 8 OCT
2005 WO 02/ 083866 PCT7SE02/ 00769 43 organi c phases were dried over -Na2SO4,
filtered and concentrated in vaci o to provide the title conpound (0.800 g,
57% as SBbBLajhhoy‘QMdlwhyleﬁ(ﬁcub{maﬁhnu)amzaﬁm wi thout furt her purification.
H-Nl\/h/lR(CDClS S 8.64 (br s, ((% 7.53 (d, J=8.8
Hz, 1H) Wmssanegalmocemﬂ 54 Nﬂrﬂﬁﬂmﬂ%@n thflanginopgy ' 2 64 (br
S, - ot J=7.0
v 6 ) %n??g(ﬁ&n&e ngo"ﬁ)ono N,,%s 7‘?&%@ _aac_? %@F{cﬁéfb&)ﬁomﬁb&s ‘hydropehatddat

pi pets di 40ypgi Uil }n@m-np}nhmﬁaarﬂldaﬂe cﬁnpdmm(mgzggmmah was aged dvithenPisrthek

m xture of N, 1V-di e i tro-4-{[2-(1 piperidinyl)ethyl]am no}benzam de
(0. 800 d’"@cﬁéowgfﬁ%@d (I);Pd?%? in EtOAc (30 nL) io was hydrogenated for
24 hours at 30 psi. Usual work-up provided the title conpound (0.724 g,

8C: 2-(4-Ethoxybenzyl)-N,N-diethyl-1-methyl-1H-benzimidazole-5-carboxamide.
Following general procedure 2D: (4-ethoxyphenyl)acetyl chloride (0.119 g, 0.596

20 mmol) was added to 3~an:.1in0—N,N—diethyl#(methylamino)benzamide (0.120 g, 0.542 mmol)
in acetic acid (2 mL) and the mixture was stirred at 90 °C overnight. After work-up, the crude
product was purified by reverse-phase HPLC to provide the title compound as a TFA salt
(0.087 g, 26%) as a red oil. "H-NMR (DMSO-ds): § 7.90 (d, /=8.4 I:Iz, 1H), 7.70 (s, 1H), 7.49
(d, J=8.4 Hz, 1H), 7.29 (d, /=8.4 Hz, 2H), 6.92 (d, /=8.4 Hz, 2H), 4.50 (é, 2H), 3.98 (g, /~7.6

25 Hz, 2H), 3.93 (s, 3H), 3.42 (br s, 2H); 3.14 (br s, 2H), 1.28 (t, /=6.8 Hz, 3H), 1.11 (br s, 3H),
1.04 (br s, 3H). MS (EST) (M+H)+ =366. Anal. Caled for ConH,N30,+ 2.1 TFA + 0.2 H,0:;
C,51.71;H,4.8%; N, 6.91. Found: C, 51.73; H, 4.82; N, 6.93.

Example 9:
1 2-{4-Ethoxybenzyl)-N,N-diethyl-1-(2-phenylethyl}-1H-benzimidazole-5-carboxamide.
9A: N,V-diethyl-3-nitro4-{(2-phenylethyl)amino]benzamide.




99% which was used without further purification. ICC )
2- (4- Et hoxybenzyl )N, N-di et hyl -1 -[2-(1 piperidinyl)ethyl]-1H benzi m dazol e- 5-

car boxami de. 15 Fol | owi ng general procedure 2D A solution of | M 18 0CT 2003
(4- et hoxyphenyl )acetyl chloride in toluene (0.095 ni, 0.095 mmol) was added
to 3-am MENI2ZEHGet hyl - 4- { (2- (1- pi peridi nyl)ethyl]anni noRBERERMOHEE (0. 027 g,

0.856 mmol ) in toluene (1.0 nmL), After 420 mnutes, one drop of HCl conc.

was added and the mixture was heated at 85 C overnight. After work- up, the

AR L LR I AR e e st R R
Hz, 1H),(04128%, 0631 uﬁﬁag ')th‘:v:a 1@ehanamme&m&52ml,la4$z1 &m%? :ﬁGBO%JZqB@thh’-I (32HLH)6 96

(d, J7.2 Hz, 2H), 2 (s, 2 4.02 (q, J=
3.34 (t,mbywes mtedmu)%"@m icwrs. sUsual-worl@lmo‘(lﬂed te tlelel)compaﬂnc( @mse g,4H) ,

1.53 (br d~z6.,4 3 1.11 (br s, 311).
“MB ((E81%6§ /E)I\?Prg‘% was %"-é(‘“%’?&lﬂ furfagy E‘H‘ﬁ%@”@%’gsr@%@é*é) g)l‘—‘?;\ 0.5 |(42c1 C, :
51.92, H 25 5.46; N, 7.29. Found: C, 51.94; H 5.43; N, 7.25. Exanple 11:°
1-[ 2- (D et hyl am no) - 1- net hyl et hyl)-2-(4-ethoxybenzyl)

NV, N- di @fﬂnﬁﬂhﬁobﬁ,mzﬂlﬁibgbéﬂbphﬁybmynmnitdﬂzanﬂﬂc 11A 4- {
[2(d|rrethylamno-l-rreth Iethyli G‘g ,J? I-3 nitrobenzam de. A
mi xture of N, Nalle¥ing gensralgirgcesiugg 3G Oéér o dgnitro-o2rmol ), N, . M

di 3net | - )

mmol ) aﬁéﬁ\lﬁgyfﬁ @B@I@gﬁg %%Q&)V@OQZG? %gggjé{gdﬁéd/w@gbg?% ggé &%1@\/}%%5 stirred
4 ) hour s hgﬁ:olgmmdéae ﬂb@lslaUgmai wofbap q)ecacdei:lmiﬁe t\tv&)Scotrﬂped nad 6 cmg)(rj\amehl ﬁ‘a@ usadac u?

t he residue s di ssal ved in A(30 _nL) and extracted with CH2Cl 2 (3 x
40 'fr) }“éﬁéyﬁﬁhﬁ Cﬁﬁam%g&ﬁh&g 5re2nashed with brine (10 nL) dried
over MBSO, filtered, and concentrated in vacuo. The crude reaction m xture
was purified by silica gel colum chromatography (100% CH2CI 2 to 5%

M:|C]|—I/ CI—IQClj.Zé(-stmhmd»\thzje)Wh}édicLHyl-e (@@gmymlmyl) - F-be2dimidaz8R94- caboyeaublribght

yel | ow sol i

I H), 7.55 (dfolloyngsepera J’L%eg“fﬁz"B ﬁ%thomgany )af-'ﬂﬁ%o@dﬁzg’ l%ﬁxl&gsﬁg (hept et,
1h 2. Bl adisd didfudb e ety 1. 2SRk B et b nile B 150 P 1

1 335 (do. 482&@1}—111 acetlrd)amd(mgetn,dtﬂsﬂmmras Bikdyad al@OPSo@ESIth(AﬁbH—H))rk-— 323

éﬁ ZB ;im'?) d\é:il e crude. pr%dlgct \1§as purqﬂl%c-,c{1 %alylf S:g]errs]g %:hafs% H%ich t>o/ lp%vqge Jhe th\fc rclzgm%som{d as adI ethylb

TFA salt (0.100 g, 36%) as a purple solid. 'HNMR (DMSO-dg): 8 7.74 (¢, J=8.4 Hz, 11I),
7.62 (s, 1H), 7.34 (d, /7.2 Hz, 1H), 7.24-7.19 (tn, SH), 7.10 (d, J/=8.4 Hz, 2H), 6.91 (d, /=8.4
Hz, 2H), 4.56 (t, J=7.2 Hz, 2H), 4.23 (s, 2H), 3.97 (q, J=6.8 Hz, 2H), 3.40 (br s, 2H), 3.19 (br
0 s, 2H), 2.86 (t, J=7.2 Hz, 2H), 1.28 (t, J=6.8 Hz, 3H), 1.08 (br 5, 6EL). MS (ESD) (M+H)* =
456. Anal. Caled for CasHysN3On + 1.0 TFA + 0.2 H,O: C, 64.96; H, 6.05; N, 7.33. Found:
C, 65.05; H, 6.09; N, 7.29. '

Example 10:
25 2-(4-Ethoxybenzyl)-N,V-diethyl-1-[2-(1-piperidinyl)ethyl]-1H-benzimidazole-3-
carboxamide. .
10A: N, N-diethyl-3-nitro-4-{[2-(1 —piperidinyl)ethyl]amin.o}be]-:zamide.
Following general procedure 2B: A mixture of V,N-diethyl-4-fluoro-3-nitrobenzamide
(1.0 g, 4.2 mmol), 2-(1-piperidiny1)etbaﬁamine (0.564 mL, 3.96 mmol) in 80% aq. EtOH (30
30 mlL) was beated at 85 °C for 10 hours. Afier the usual work-up, the crude mixture was
dissolved in { N HCI (40'mL) and washed with CH,Cl; (2 x 10 mL). The aqueous layer was
basified with 5 N NaOH (10 mL) and extracted with CH>Cl (3 x 10 mL). The combined



Fol | owi ng general procedure 2C. A m xture of 4-{[2-(dinethylamno)-1

met hyl et hyl Jam no}-i\r, Al -di et hyl - 3-ni trobenzam de (0.516 g, 1.60 niod DCRiKE
10% Pd/Cin is EtOAc (20 int..) was hydrogenated overnight at 35 psi. Usual
wor k- up prwQityessséthe title conmpound (0.408 g, 87% whi chPRASEQHI6 t hout
further purification. '"H NVR (CDC13): 8436.82 (dd, J=8.0 Hz, J=2.0 Hz, 1H),
677(d J24Hz 1H), 6.62 (d, J=8.0 Hz, 1H), 3.52-336 (m 6H), 2.52 (dd,
‘J &DZ} > 936 Dﬁﬁlc f?@es ’were%ed over%ﬂgzs%ﬂ, ﬁlrgred7a|ﬁ|)d conéen&a&ﬁ] in v!a_g'uo to prcgv'i:“g'e a:e nﬁe

|- 2- (D NBydREi(08D0 &- 784 rhxlaqﬂgm Yelldw(sbhie RRRPanA¥l JvidhMutNudhat hyl - 1 H

benzi m dazol’e- 5- car boXam de. Follow ng general procedure 2D: A solution of |

Md Ei 4det hopnmﬁuanym.) Helégm (dGiBﬂIJ@)' |&|j&64 (or s; b, 836 (Q,OH!QEEIhiﬂ;:_lH]) 709%d 8.9 Hyas
t t
A< di et hijih Erbpdih 6 B0, S (GaB0) Arisihe & BEDoA-Go s of b S pr . 4k er 20

'm nut e f the m xture-was heated at 85 C
overnlsahtf)g?frliq ?%rllﬁggfs’tzﬁg éru@‘e product™“was purified by reverse-phase
HPLC to provide the title compound as a TFA salt (0.024 g, 38% . 'H NWR
(CD30D):S796(d J= d J76Hz, 2H), .
7.24 (m BB 3-snme-NH dlzqwl#éf%@-nls?n@nﬂ)fﬁyﬂa e%za 4.03-3,95 (m

S T i e Y
.14 (br ;ﬁper@wyl)e&xyﬁaﬁlrﬁ}ﬂ'eﬁ&ﬁﬁie\(mswg,%ﬂﬁﬁﬁmBﬁﬂdﬁlﬂ@QPWﬁ%tOéﬁ (wuaﬁa )

(M+H)- = 437. Anal Cal cd for. C26H36N402 + 2.5 TFA + 0.7 H20: C, 50.71; H,
5. 48: 10NT Va3 hgdrogerpigsfor ¢4 hoyss #1530 pyi. Usnalgvorkyup-previdedsths itlecompound (0.724 g,

1-(Cyclo N-di et hyl -i H-benz m dazol e- 5-

car boxa @%%XV "Q%'%sfé\/‘ﬁtﬁopr opy %e%{lﬁy “g“glm no] N, N-di et hyl -3 nitrobenzam de.
Fol | om ng general procedure 2B: N, NY-di et hyI fluoro- 3- nltrobenzam de (0.823
g, 3.42 mol), and cyclo anan ne 39 m.. 4.50 pmol) .in 80%
aqueous éPhaddt- ]%thqu% &WWV@?@YQ%{% EleH‘P%ﬁ‘ )@XIBIIHﬂ@‘i‘Z’IQ’F%ZOé?‘HUe pr oduct
(1.00 @), gggxagﬁ_‘égge solid, was used in subsequent steps. IH NTMR (CD30D): 8
8.23 (d, 11-1), 7.55 (dd, .=9.2 Hz, J=2.0 Hz, 1Id), 7.09 (d, J 9.2

Hz, hH), 3. 47F¢lhnwisg gaidyal pRicaduré @D: A salufiompf 1 BH{4-eBBxPhehgl)acetyt6hidridin _
toluene (0.095 mL, 0.095 mmol) was added to 3-amino-N,N-diethyl-4- {[2-(1-
piperidinyl)ethyl]amino}benzamide (0.027 g, 0.856 mmol) in toluene (1.0 mL). After 20
minutes, one drop of HCI conc. was added and the mixture was heated at 85°C overnight.

After work-up, the crude preduct was purified by reyerse—phése HPLC to provide the title

0 compound as a TFA. salt (0.026 g, 39%). "H-NMR (CD;OD): & 7.89 (d, /=8.0 Hz, 1H), 7.70
(s, 1H), 7.52 (d, J=8.4 Hz, 1H), 7.27 (d, /<7.6 Hz, 2H), 6.96 (d, /=72 Hz, 2H), 4.52 (s, 2H),
4.02 (q, J=7.6 Hz, 2H)}, 3.56 (br s, 4H), 3.34 (t, /=7.6 Hz, 2H), 3.28 (brs 4H), 3.00 (br s,
2H),1.88 (br s, 4H), 1.53 (brs, 2H), 1.36 (t, /=6.4 Hz, 3H), 1.25 (brs, 3H) 1.11 (brs, 3H)
MS (ESI) (M+H)" = 463. Anal. Calcd for CasHigN4O2 + 2.6 TFA + 0.5 Hy0: C, 51.92; H,

25 5.46; N, 7.29. Found: C, 51.94; H, 5.43; N, 7.25.

Example 11:
1-[2-(Dimethylamino)-1- methylethyl]-" (4-ethoxybenzyl)~V,N-diethyl-1H-benzimidazole-
5-carboxamide.
30 11A: 4-{[2-(dimeti:1ylamino)-l-mcthylethyl]amino}-N;N—dietbyl—3—nitrobenzamide.
A mixture of N, N-diethyl-4-fluoro-3-nitrobenzamide (0.500 g, 2.08 mmol), N' .V~
dimethyl-1,2-propanediamine (0.636 g, 6.24 mmol), DIPEA (2.2 mL, 12.5 mmol) and DMF



2H), 1.23 (overlapping t and in, J=7.0 Hz, 7H), 0.68-0.60 (m 2H), 0.40-0.34"
(m 2H). M5 (ESf(MtH)'=292. |Is .12B: 3- Am no- 4- [ (cycl opropyl met hyl ) agigeelzags
N, N- di et hyl benzam de. Fol | owi ng general procedure 2C,

4-[ (cycl ooraapgiseiet hyl ) am no] - N, 1j - di et hyl - 3- ni tr obenzaPATSEYWTIF0 g) was
hydrogenated for 24 h to give the titlegconpound (0.889 g) as a

greeni sh-tan solid. The crude product was used in subsequent steps. H-N-I\/Rt

CD30D 6.72-6 2H) ., 6.58 (d, 8. 4 b
(2 99 (21 (195:‘%3“ ’IZ—«% ‘gfrsnfém%if'é’?ﬂeé JLEM"“S’FH&’& enféﬂ%npégd?’il)

0.59-0.5% y
1- (Cypl O%ﬁ%{)”ﬁ%%lﬁ@&;&%&%ﬁ faktd&g]fy‘%ﬁ?g/w&dﬁg?? éﬂ%i&ﬁb@ﬂ 7 Igrcl:%r |3|C)r(1| dazol e- 5-

25 car bozlniThe coﬂbided\mgmglqé:meqssamvexpnwécmwahzbm(mmLmdmycphn&mMQmet yl

3 an noTHefic g @ap%xarfa%e% & roprins et mintwe waspabed by shoa gl 0. 407

wcer wopbipodfela el et bl A DR iReH P Efie@baitesoRela "
provi deé(b B21 b9k a?@mj,gﬂfbll%svﬁalﬁmﬁma(md@} @4;2-3% Jé’é’/f)HﬁH?ertd IH NVR

( DVBO- d S7.5 | (s 1H),
6.91 (d/=2.0dz1Hy, 7.2Hdd, &8&8Hza/=20 Hg, 1H}A,912(4d) J*%sz (H) Bma)(hemetw—nd

000 (1 1 A d%qagéi@o’é@%?s%ég%%&iéé&”éﬂa,?eg??%%uﬁ o (or

[ 7H) J= b
QSI-B[DNgOZS%'QI—’ ?HPQ 2(95(% 6}%1 6'9’?31( ESIH) L M’l’g% Jrﬁ M%@%gﬂngoar(lgﬁ’pm I-f‘\:'ngI-SI)l H,

5.25¢ N¥FS ESHMERRmMA3.13 1 - (Cycl op ropyl methyl)-2 -
[ (6-ethoxy-3-pyridinyl)nmethyl] IV N diethyl-1..8 benzim dazol e-
5- car boxam de. 13A: (6 et hoxy- 3 pyridinyl)acetic acid. To a stirred sol ution

of (6-chimr Q:a%jﬂw OﬁPJn%tﬁﬁe@?ljalﬁmo .lﬁﬂ%sm%mnzlaﬁndﬁt OH (1.6 nl)
was added 3.1 M Et i'n EtC]—I( reaction io
m xture was E:tlluorwrnwg@tralpﬂ)caiurgdﬁi tﬁemp@@tafr‘ie{[fl dinpethHewine)-df t er whi ch an

eI LI E R ST LT P e T
vacyo ap@ Ao e wHig e ehAKSBydRighPEBS psi. Usual worL-Up provided the title .
" compound (0.408 g, 87%) which was used without further purification. '"H-NMR (CDCls): &
6.82 (dd, J=8.0 Hz, /=2.0 Hz,1H), 6.77 (d, J=2.4 Hz, 1H), 6.62 (d, /=8.0 Hz, 1H), 3.52-336
(m, 6H), 2.52 (dd, /=12.0 Hz, J=9.6 Hz, 2H);'2.28-2.19 (m, 7H), 1.17 (m, 8H). MS (ESD)
(M+H)" = 293,
20 _
11C: 1-[2-(Dimethylamino)-1-methylethyl]-2-(4-ethoxybenzyl)-V,N-diethyl-14-
benzimidazole-5-carboxamide. ' :
Following general procedure 2D: A SOl}!tiOD of IM (4-eth0xy;3hegyl)acetyl chloride in
toluene (0.095 mL, 0.095 mmol) was added to 3-amino-~4-{[2-(dimethylamino)-1-
35 methylethyl]amino}-#,N-diethylbenzamide (0.025 g, 0.0856 mmol) in toluene (1.0 mL).
After 20 minutes, one drop of cone. HCl was added and the mixture-was heated at 85°C
overnight. After work-up, t};e crude product was purified by revcrserhase HPLC to provide
the title compound as a TFA salt (0.024 g, 38%). 'H-NMR (CD;OD): 8 7.96 (d, /8.4 Hz,
1H), 7.72 (s, 1H), 7.47 (d, J=7.6 Hz, 2H), 7.24 (m, 2H), 6.94 (m, 2H), 5.20 (brs, 1H), 4.50 (s,
3 2H), 4.03-3.95 (m, 3H), 3.77 (dd, /=14.0 Hz, J=5.6 Hz, 1H), 3.56 (br s, 2H), 3.28 (m, 2H),
2.81 (s, t'SH), 1.36 (d, J=6.8 Hz, 3H), 1.35 (t, /=6.4 Hz, 3H), 1.25 (brs, 3H), 1.14 (brs, 3H).



di ethyl ether (5 mL). The organi c phase was washed with diluted HC [% ﬁ]ﬂ
m.) and brine (2 nlL), dried over MgSO4, filtered, and concentrated T HGRAT
to provide the title conmpound 1s (0.031 g, 82% as a pale brown solid, which
was used WOLORBE8RSSE urt her purification. 1H NUR (CDC 3): SPEDSEBOPKP s, 1H),
8.06 (s, 1H) 7.55 (d, J9.2Hz, 1H), 6.72s5(d, J=8.4Hz, 1H), 4.30 (q, J

=6. 11- 1z, 3.58 (s,'2H) 1.38 (t, J=8.0, 3H). M5 (ESI) (MrH). = 182. 13B:

1-(Oycl opy gfm@ 234 Ox shiesiba ol ) Bk Lo el € vk 20

benzi m dazol €-B-‘Car Yoxam de 0 a strrr

(6- et hoxys.48; ¥, 17.63i. rBduhaoetﬂoc?(gdiwa(s}\Qa:mg, 0.448 mmol) in DWVWF (2 L) was

added O (7-azabenzotriazol-l1-yl)-N, N, N, N -tetranethyl uroni um

-hexaf | uorophosphate (HATU) (O. 178 g, 0. 468 mrol ) and DI PEA (0. 156 nmi, 0.895
nol ) gﬂ hell @ action m xture was stirred at roomtenperature for 10 mn.
3-am no- % opropyl met hyl ) am no] - NN di et hyl benzam de” (0. 111 g, 0.448

"ol ) swas. Fbg:eaﬁﬂrﬂelﬂl?yl)-n%&éméi}%eﬂyﬂ-ﬁﬁ ¥ &SIHJHeﬁMd%lH’-:-at room

t enperat ure. m xture was diluted wt c (15 m.), washed with
sat ur at edaNz@@3d¢.8 nl) and then brine (8 nL), dried over MSO4 and

concentr d i cuo {0 r ., ch vva used Wi t hout further
purifi ca?%%ﬁ.‘"@@’ gl p &jg’fqﬁqlﬁ@aﬂg?g] oI ved in acetic acid
(5 nl) and. t heolfdvib pendd@prodieateTs av,nﬁ&le@ymgﬁmogjlmo‘éb@a&@ﬁ% iggmgm xture

was concentrated ang the residue was taken up into EtOAc (15 nlL). The

organi ¢ pHagemoel snheayhentoplmythanamigedPi3p nly 48 Oraipolrig gﬁ’%eﬂ‘iluc%lﬁicﬂ@éﬂt(lgl'ht),

150012 U5 i A HAG t%%—?@iﬁo‘fﬁﬁg%fl’“ﬁ (i g BLEeBE #ﬁf“’%f‘%ﬁ@iﬁéigﬁ %Sﬂy
2% NeCHIRs e J
Sol1d: 1041 (mtt SR o@omj aeswmﬂzﬁﬁ{)l?ﬁ(?%@@zq&éa—m e

7.38- 7. 38z{ WD, 209 (d,ef=@sn(ia1}m,s4mas,3m3 314@, fdiz, IHY, 3I27Hd, J=6.0H2, Hz,

352 it dibegh dia b Dot bt e el badle i i ™

0 33 0. 2§S(UT([M = B2 ( ESI) (NH—l) = 407. Anal. Calcd for CAH23N402 + 0. 2
H20: C, 70.63; 7.01; N, 13.73. Found: C, 70.83; H 7.50; N, 13.67.
Exampi e 14: 10

R
Following general procedure 2C, 4-[(cyclopropylmethyl)amino]-N,N-diethyl-3-
nitrobenzamide (1.00 g) was hydrogenated for 24 h to give the title compound (0.889 g) as a
greenish-tan solid. The crude product was used in subsequent steps. 'H-NMR (CD;OD):‘ il
20 6.72-6.78 (m, 2H), 6.58 (d, /=8.4 Hz, 1H), 3.43 (bf s, 4H), 2.99 (d, /~6.4 Hz, 2H), 1.18
(overlapping br t and m, /=6.4 Hz, 7H), 0.59-0.52 (m, 2E), 0.30-0.24 (m, ZH). MS (ES)

M+H) = 262.

12C: 1-(Cyplopropylmethyl)-?_-[4—ethoxybenzyl)-N,N-diethyl-1H—benzin;idazole-s-
25 carboxamide.
Following general procedure 2D: (4-ethoxyphenyl)acetyl chioride (0.109 g, 0.547
mmol) was added 3-amino-4-[(cyclopropylmethyl)amino]-N,N-diethylbenzamide (0.130 g,
0.497 mmol) in acetic acid (2 mL} and the mixture was stirred at 90 °C overnight. After work-
up, the crude product was purified by re\;erse-phasc HPLC to provide the title compound as a
36 TFA salt (0.042 g, 14%) as an oil. 'H-NMR (DMS0-ds): & 7.59 (d, /=8.4 Hz, 1H), 7.30 (s,
1H), 7.08 (d, /=7.2 Hz, 1H), 6.91 (d, /<9.2 Hz, 2H), 6.53 (d, J=8.4 Hz, 2H), 4.14 (5, 2H), 3.97
(d, /=72 Hz, 2H), 3.60 (q, J=6.4 Hz, 2H), 3.04 (brs, 2H), 2.80 (br s, 2H), 0.90 (t, J~6.4 Hz,

|




14A: 4-{[2- (D net hyl am no)ethyl] am no} N, N diethyl -3-nitrobenzaride.

Fol | om ng general procedure 2B, N, N-diethyl-4--fluoro-3- ni t r obenzanilde0CT Z[][]5
(0.534 g, 2.22 mmol) and N, NI -di et hyl -1, 2- et hanedi ami ne (0.22 nL, 2.02
mol ) wewna sigsgsed at 85C is for 14 h. The crude produckCwasozmordef i ed

t hrough dissolution in | N HC and extrygction with Et20 (2 x 15 nL). The
aqueous phase was adjusted to pH 11 with 5 N NaCH and then extracted with

1 1t er ech T AdR Breenth 0 60 PA (ot MR i GHED e A8 cBBnd (o 560 o,

829 % 2 7.56
(dd/o ?Ss AHE';\@@gm@Tm,cﬁiféo M%Fsozgﬁ@g@@)s F%mﬁ:l % 35@1 H a§5hl§f 6‘?{% e

(overlappl ng t, .J-6.4 Hz, and br s, 6H), 2 67 (t ) 6 4 Hz 2H) 2.33 (s,
: ( 7.6.Hz, 613). M (ESI) (MrH)} = 309 14B: 3-Amino-4 - { [2-
(d| rre t 13no) e thyI] a mno } -N Ndiethylb enzam de. Follow ng

e e e e CR i e S

title carpaodamide. 531 Q) as a greeni sh-tan solid. The crude product was
used in subsequent steps. 'HNs,6 (CD30D): S 6.77, 6 76 (overl apping, s and
dd, J= alaAHz( oxyd-pyridmylaeqtic acid. 61 (d, J=8.4 Hz, , 3.45 (br s, :

4H) ,
Y §9H§t 6H) : T@é%gﬁ'fglgm@ﬁééhgo;é*ﬁgﬁfg@na&@wm% (6‘69£§ 0.543 mn}m)l% (hr t, 3

| - [ 2- ( DEs@HNY 6anle)edddpd B- IMB%m@tmxxonerﬂylz)mhmb])abld Mrediegdtitnl - | H
benzi r ni dazol e- 5- car boxani de 8 OCT 2005 -WD 02108 866 PCTI SEQ2/ 00769 48

Fol l'owi ﬁgtwwwmd%m"&(@%@W@ﬁgﬂbﬁ%ﬁw?ﬁpwaa%ﬂ&hlaféwammsm@é ald  0.198

I d 4-{[ 2-
EHJ? rrzet h H‘Sé?r %ﬁf%a%%n d:@%@e "Rt‘ 5“’#\1‘ §R%1?h%%% nzg%ggmyspl.%%ogng, o{ [180
mol ) V\edirﬁmued) frigded. ThERelverimges epxapdrutatl warupuid thiseekidye ves| thitsn u éj into

chronatogra (9: 1. CHQl 2, I\/E to provide the title conpoun (0 0234 g,
36% 114 E) é@g@mL éf'hrcsaave% %ﬂ}m vaghed pgth dilufeddiGl (2% 2 miy and brig

J 8. 04W%L%11—@ed3°z’5‘g@1€g64’ﬁl§e§%ﬂﬁ‘§g %‘%@mﬁs’ 5 %?é% i’mﬁ;ﬁ% dﬁgt‘&é H%’%P élun%211)

3 21:— 3 ©oog1ng, SZ.E’;&‘})() Ss ggzlré%;d\m sdlEig;.'.&;dHZWalebﬁd wizh@6 ffrther ﬁlhﬁﬁcgﬁi?i}}%gm R115; iGHZ
158 09, (C%}@hhﬁ 10084brs, Hﬁgg TRy, 32433) Hs’l @hﬁ)“ﬂmﬂﬂsﬂ 30115. 65,
111. 44, (6448w, 581y 4 58 f2288 1. 3‘%5(t,1ﬁs 04%Pus (QEJSIP&T}?I)‘* £#§gy30. 53, 15.18,

13B: 1- (Cyclopropylmcthyl)—’) [(6- ethoxy 3-pyridinyl)methyl]- N,N chethyl—lH-

20 . benzimidazole-3-carboxamide. )

To a stirred solution of (6-ethoxy-3-pyridinyl)acetic acid (0.081 g, 0,448 mmol) in
DMF (2 mL) was added O-(7-azabenzotriazol-1-yl)-N,N,N",N’-tetramethyluronium
hexafluorophosphate (HATU) (0.178 g, 0.468 mmol) and DIPEA (0.1:56 ml, 0.8935 mmol)
and the reaction mixture was stirred at room temperzature for 10 min. 3-aniin0-4-

25 {[(cyclopropylmethyl)amino]-N,V-diethylbenzamide (0.111 g, 0.448 mmol) was added and the
_resulting mixture was stirred 1 hour at room temperature, The mixture was diluted with
EtOAc (15 mL), washed with saturated NaHCO; (8 mL) and then brine (8 mL), dried over
MgSO0, and conceatrated in vacuo to give a crude amide which was used without further
purification. |

30 The above crude intermediate was dissolved in acetic acid (5 mL) and the mixﬁxre was
heated at 90°C overnight. The reaction mixture was concentrated and the residue was taken
up into EtOAc (15 mL), The organic phase was washed with I N NaOH (2 x 8 mL) and then

brine (8 mL), dried over MgSOy and concenrrated in vacuo. The crude product was purified -




14.43, 13.12. M5 (ES1) (M+ ITT = 437, The HCl salt was prepared using HC in
Et20. A white solid was obtained after |yophilization. Anal. Cal cd oBCT 2005
C26H36N402.2.8 HC1.2.2 H20: C, 54.00; H, 7.53; N, 9.69. Found: C, 54.12; H,
7.53; N, 9¥@@2/08866 Exanpl e 15: PCT/SE02/00769

1- (Cycl opropyl net hyl ) -2-[ 2- (4- et hoxyphenyl )eth' | ] - N, Ndi et hyl - | H- benzi m dazol
e-5- carboxam de. Follow ng general procedure 13B,

3-(4-et hozs%I sﬂmeggél)cerwmb&ae&grﬂmgqg%ﬁaow EfDAdyko pfiRlelthe EMETddrifdul$0L 9.
0.211 nmol), DI PEA (0.050 nL, 0.29. Mol ), and 3-am no-4 20

((cycl opr @yl leptidg) yempale provhysdlidd i By RoEMGl): §68.030(s 0B 00795 (HIERT.480(dl )
were conbi_ned.. The crude product rifJed by _cal umm_chronat ograph

{70 17O b B 781 80 (e Bl 18 4 B i 26 dabaer 2di 530 B 10 i
(CDOD) : « FE 1o o =N [ Y =8 1H),
706 (0 328G 5o 23 Pers i 8 of FRa g 2B s 01 B, )
'3.95 (f, GEH182Hz03 @h 1EB 0%60-0.54 (; 221 055,028 @4, AL MS (ER)(M3)22- 8707 (m
4H), 1.34 (t, 25 J-6.4 Hz, 3H}, 1.36-1.02 (overlapping 2 x br s and m 7H),
0. 55. 0. 46A% Calpg forsiaddasdls @2+ O, TRGCER 015 N, LEEBOEymdnC.IRE 08, 159, 08,
157.72, lﬂ%@'?@’l &3,6 95, 133.70, 132.03, 130.46, 121.97, 117.21, 115.59,
111. 83, 64721, Z? .69, 45.15, 40.98, 34.38, 30.54, 15.18, 14.43, 13.12,
12.15, 4.54. M5 (E SD (MtH)4 = 420. The HCl1 salt was prepared using HCL in

Et20. A white solid wgs obtained after |yophilizatiou. Anal. Calcd for
C26H33N3dxammpje 1 0. 8 H20: 30 C, 66.38; H 7.63: IN 8.93. Found: C, 66.35;

o (o B nd iy estoP R SRS G Rl e A, o

16A: N, , N-Erbbiathidé: (1 sopentyl am no) - 3- i trobenzam de. Fol | owi ng general
procedure 2B, N, N-diethyl-4-fluoro-3-nitrobenzamde (1.077 g, s 4.48 mol)
and 3- metlfds 4-{BdDimsthy pethyllamina -M4-Gatbyh-3-RiFedengaided at 85 C for 14

product was useip s i f BRROUREpb aARRp g B PR Bllcs (BS4§ 70 1
1H), 7.56.22dfAmol)afd ' AP didrethyd-1, 2-thankifemine @R wL, 216D m2ndirwert kiired3at 33=G. 40
6, 1. 01orid b Stk G ronug: Vs ojuadissluigh in § & HEBR ARy
di et hyl - i3 5 GAPENaY). 2Fh ORI RBNE BilisdSvas adjusted to pH 11 with 5 N NaOH and then

extracted with CH3Cl (4 x 15 mL). The combined CH,Cl, phases were dried over MgSOy,

filtered, and concentrated in vacuo to provide the title compound (0.560 g, 82%) as an orange

oil. "H-NMR (CD;0D): § 8.22 (d, J=2.8 Hz, 1H), 7.56 (dd, /=8.4 Hz, /=2.8 Hz, 1H), 7.09 (d,

20 J=8.4Hz, 1H), 3.53-3.40 (overlapping t, /=6.4 Hz, and br s, 6H), 2.67 (t, /=6.4 Hz, 2H), 2.33
(s, 6H), 1.22 (t, /=7.6 Hz, 6H). MS (EST) (M+H)" = 309

14B: 3-Amino-4-{[2-(dimethylamino)ethylJamino} -N,N-diethylbenzamide.

Following general procedure 2C, 4-{[2-(dimethylamino)ethyl] ;ul.iuo}-N,N-diethyI-S-

25 nitrobenzamide (0.560 g, 1.82 mmol) was hydrogenated for 3 h to give the title compound
(0.531 g) as a greenish-tan solid. The crude product was used in subsequent steps. "H-NMR

_(CDsODY: 8 6.77, 6.76 (overlapping s and dd, /=<6.4 Fiz, J=2.0 Hz, 2H), 6.61 (d, /=8.4 Hz,

1H), 3.45 (br s, 4H), 3.29 (t, J=6.4 Hz, 2H), 2.66 (t, J=6.4 Hz, 20), 2.34 (s, 6H), 1.19 (brt,

J=6.8 Hz, 6H). MS (ESI) (M+H)" = 279 '

30 _ .
14C: 1-[2-(Dimethylamino)ethyl]-2-[2-(4-ethoxyphenylethyl]-N,N-diethyl-LH-

benzimidazole-5-carboxamide.



Fol | owi ng general procedure 2C,

. NV, N-di et hyl - 4(i sopentyl ami no) - 3-ni trobenzanmi de (1.425 g, 4.64 ol § 0e&hd005

hydrogenated for 41 h to give the title conpound (1.312 g) as a deep blue
sol i d. TK«D €¥088866 pr oduct was used in subsequent steps. 'FENSEAZRIIED30OD): b
6.78-_is 6.74 (m 2H), 6.58 (d, J844§-|z 1H), 3.45 (br s, 4H) 3. 17

(t,.1°1-7.6 Hz, 2H),

1.
20 4Eﬁox§?é’r?%k9mﬂs TR 4-%?@8‘38%5%)’2’*"'?%%"3% R IL

2- (4-

83-1.72 (m H, 1.59 (q, J=7.2 Hz, 2H), 1.19 (t,

20 Fol | oMi\mes @@ss 3 omwﬁﬁw DIBBR.(0.047 eirh 0y RhesY) daceljx acid (0.110 g,
0.612 mol), ' HATU®(0.233 g, 0.611 nunol), DI PEA (0.15 pal ., 0.86 mmol),

and 3- agumt;ﬂammi)@hﬁ}dmmﬁ N%ﬂp&ﬂﬁfw@ﬁ&g@aﬁ@ lﬂéOE(g), Qﬁﬂm mmol). ﬁ&ﬁ rml1 (9)I)
ga;m%%@'@%?ﬂ% ¢ Goidortiet Ve pUTiEg e ReodasSaihngs) CRElAR0 Z D)
37, Sipr ey 3P ooy Bulal g achd) ‘Hk%@‘ﬁ%o%ﬁ? MR LT 11

(m 2H) J-S@P@i}l 73?(@#&41—&14)1}1)32%7@(.5*8 4$Hz2HY), 63834, ,('-4-34512 2@ A.14.62- 1. 48

wer e

(in,
8H)

6. 09;
2-(4-

111 1. 36- overl a ng br s and in,
B Odilz, 355, BV Jsmméglwmm%z,z T 4B,

026“35R‘5°% b1 53 B0 o018 ats St o B PR s oo

Et lgppsy Beamyin) (A, 3D di mml 199 (641 93,09, d4p I MEIdSA, 13188 bmzzmg@aml e-S

car boxam de. 17A: N r-Diethyl-3-nitro-4- (4 pyri di nyI net hyl ) am noj benzani de.
s Fob| oWehdo, déﬁéﬂaﬂl%ﬁhdé&&ﬂeé@@,, S84 013 Qnﬁﬁ-lﬁr‘ﬂ &fb1dd 08, ml 6.4k dhilde

St 1 ca Ty Dotk TR B A% TR AT b e PO TR S ot by

colu

m %[t@ﬁ&l&géﬁmymécﬂﬂ@%l c@hﬂ}%@mod heﬁhl Qjalccflf&@za{mmbi)z ECHG;]I’MHQQ t he

title conmpound (0.181 /3 CD30D) 9. (d 4 Hz, 2H),

8. 27

(s,
17B:

(dC, aéQOQ{IJz531}H)9697 F&mmc}l E25d(hr2 HJ,H) BL§735(d J 8 4 |o Hz 1H), 4.77
2H), 3.44 (br s, 4H), 1.21 (t, J=7.2 Hz; -6H). M5 (ESt) (M; H~ = 329
3 -Am no-i V-A -di ethyl-4- ((4-pyridi nyI nmet hyl )am no] b enzam de.

Fol | pwi R@agigrasal procedure 2C, N, N-di et hyl -3-nitro-4-[(4-pyridinyl net hyl ) -

20

23

30

1-(C}'clopropylmethy1}-2-[2-(4-ethoxyphenyl)ethj!l}-' JY-diethyl-1H-benzimidazole-53-
" carboxamide. ‘ -

Following general procedure 13B, 3-(4-ethoxyphenyl)propanoic acid (0.0409 g, 0.211
mmol), HATU (0.0801 g, 0.211 xﬁmol), DIPEA (0.050 mL, 0.29. mmol), and 3-amino-4-
{(cyclopropylmethyl)amino]-N,N-diethylbenzamide (0.0500 g, 0.191 mmol) were combined.
The crude ﬁroduct was purified by column ch:om-atography (19:1 CH,Cly:MeOH) to provide
the title compound (0.0457 g, 57%). "H-NMR (CD;0D): § 7.64 (s, 1H), 7.55 (d, /=8.4 Hz,
1H), 7.27 (d, /=8.4 Hz, 1H), 7.08 (d, /=8.4 Hz, 2H), 6.77 (d, /=8.4 Hz, 2H), 3.97 (d, J=7.2
Hz, 2H), 3.95 {q, /=6.8 Hz, 2H), 3.57 (br s; 2H), 3.34 (br 5, 2H), 3.23-3.07 (m, 4H), 1.34 (t,
J=6.4 Hz, 3Hj, 1.36-1.02 (overlapping 2 x br s and m, 7H), 0.55-0.46 {m, 2H), 0.40-0.32 (m,
2H). PC-NMR (CD;0D): 8 174.08, 159.08, 157.72, 142.60, 136.95, 133.70, 132.03, 130.46,
121.97, 117.21, 115.39, 111.83, 64.41, 48.60, 45.15, 40.98, 34.38, 30.54, 15.18, 14.43, 13,12,
12.15, 4.54. MS (ESI) (M+H)" = 420. The HCl salt was prepared using HCl in Et,0. A
white solid was obtained after lyophilization. Anal. Caled for CagH33N30,+1.0 HCI-0.8 H,O:
C, 66.38; H, 7.63; N, 8.93. Found: C, 66.35; H, 7.60; N, 8.81.



am i no] benzam de (0.181 g, 0.551 mmol ) was hydrogenated for 20 h to ?i ve the
title 15 conmpound (0.172 g) as a viscous brown oil. The crude producf 6vdd 2005
used in subsequent steps. 'H NWVR (CD30D): 8 8.45 (d, J=6.8 Hz, 2H), 7.46
(d, J=6.4wWapzeifses 6. 79 (d, J=2.0 Hz, IH), 6.64 (dd, J=7FP2THENZPE® 0 Hz,
IH), 6.36 (d, J=8.4 Hz, 11 , 4.51 (s,-2l4), 3.42 (br s, 4H), 1.17 (br t,
6H). M5 (ES1) (11Y1+H)T = 299 20 1 7C

2-(4-Et hoﬁ‘ébeniﬁ - NN-di et hyl -1-(4-pyridinylmethyl) -1Hb enzim dazol e-5-

car boxam wi ng general 13B, (4-ethoxyphenyl)acetic acid (0.0364 g,

0. 202 mMob)e4. _Jen P e mmol ), and
3-am no- Nblg di et#;?egjgylf{‘ﬁﬁ%i/tp dlﬁ-%é ihjy% am no]dggﬁggﬁ‘lc%buf”"m§48 g, 0.184
smol ) mereﬁkomﬁv-mhdhylﬁa@smpendﬁnﬂﬁoﬁ-nﬂmbmmndqnur| fied by reverse phase MPLC

(gradient 10-50% CH3CN in_H20) .to ovi he title_ cqnpound (0.0459 g,
36% as its TR®! wqgemra%p%@maﬁ F i‘)‘[‘ﬂﬂ &mtrqmpzmérgl Bkhge to

020" (8, 448 ol B Fmertyt MYt ohiog ep 5% flopvert imed oty {por 3L
2H), 7. 13to(plovidd th8 t¥leldsmpaidd (1 @23 §) 4an otfnge dilz, THH'&'ud &prabudt was 2kbd ind. 54 (s,

2 3.93 (q, J=7.2 3.59 30 (br s, 2 .31 (br s 35 (t,
Jl_% 8 Hz, ggquewsmsTF@NhE)ﬂ(QDb@D%S%ﬁ(d,W % Mé%(ddmzmn&rzoml(cd

53 74, 1 159 1 07 1A 1.3 R 4Bl W 63@87@6%&%"@65 $0786 51

Exanpl e 123{) 22(3‘&&?‘@1%%1&7%01)@,% ghietdml Mk M)~ Hobenzi ni . dazol e- S

car boxam de. Mwh02 (0.641 g, 7.37 mol) was added to a stirred solution of
2-(4- @thoxybenzyl)llT ~V s

di et hyl - I zpsop de (0.211 g, 0.500 mmol) in
dry di oxane %OM% \éﬁgle(raﬂé'ﬁmas ﬁ%”g& ere oflg%?%glrhe reaction was heated to 50
C. After 64 hﬁo&ﬂvm@@dn&rﬂ%aéedﬂﬁrm @@Nmewn{d@eﬁ@&ngnoﬁwﬁrdmﬁahmm added i

and heating was conti nued at for another 24 h. The reaction was

cool ed t d1-A8d - Ehparat ﬂ@&ehydanglemt@hfomﬂ K thfeﬂze titkepmipqundd 242 gh#scugh

di at | 10
Cna o FRHTEREAY, TRSCRE oo AL MRS B8k i BV IR OB R o1 Do
b t 1 f t L d =
<% 38‘5””‘,“‘“%92“2 2“@?2"5%‘53? LIE) St (R e Nﬁ?z: LB ETEe gﬁ””Jg 6

170) 8352 &, JTH} Hz725HR 1(149 (t, J=6.8 1, aHKRO.981H, 1564 éHQdﬁS(EQD 3
---16_ s ED, 7.01 (d, ,T-9.2 Hz, 2H), 4.53 (dd, J=7. ,

U

16C: 2-(4-Ethoxybenzyl)-V,N-diethyl-1-isopentyl-1H-benzimidazole-5-carboxamide.
20 Fol[owing general procedure 13B, (4-ethoxyphenyl)acetic acid (0.110 g, 0.612 mmol},
HATU (0.233 g, 0.611 mmol), DIPEA (0.15 wl, 0.86 mmol), and 3-amino-N,N-diethyl-4-

- (isopentylamino)benzamide (0.154 g, 0.556 mmiol) were combined. The crude product was
purified by column chromatagrainhy (19:1 CH,Cla:MeOH) to provide thg title compound
(0.211 g, 90%). '"H-NMR (CD;0D): § 7.67 (s, 1H), 7.50 (d, /=8.4 Hz, 1H), 7.30 (dd, /~8.4

s Hz,J=2.0Hz, 1H), 7.16 (d, /9.2 Hz, 2H), 6.86 (d, /~8.4 Hz, 2H), 4.28 (s, 2H), 4.12 (m, 2H),
3.98 (q, J=7.6 Hz, 2H), 3.57 (br s, 2H), 3.34 (br s, 2H), 1.62-1.48 (m, 1H), 1.34 (t, /<7.6 Hz,
3H), 1.36-1.07 (overlapping 2 x br s and m, 8H), 0.8 (d, J=6.8 Hz, 6H). MS (ESD) (M+H)" =
422, Anal. Caled for Cy6H3sN302+1.7 TFA+0.2 H20: C, 57.05; H, 6.04; N, 6.79. Found: C,
57.11; H, 6.09; N, 6.65.

30



J=7.2 Hz, 211), 4,13 (q, J6.4 Hz, 2H), 3.58 (br s, 2H), 3.36 (br s, 2H),
1.78-1.70 (m 211), is 1.72-1.56 (m 1H, 1.41 (t.1-7.2 Hz, 3H), 1. 3441ch0h:2
X brs, 6H), 0.94 (d, J=6.8 Hz, 6H). 13C-NVR (CD30D): S

185- 72, 1%@ 3Rssk65. 47, 149- 57, 142. 00, 137. 18, 134. 65, 133. 57pcpdBfibe 124. 88,
119.93, 115,31, 112.75, 65.10, 45-12, 44,94, 41.00, 40. 13, 27. 18,22.79, 14.99,
14. 46, 13.12. M5 (ESI (M+HT7 = 436. Anal. Calcd for C2SH33N303.0.5 H20: C,
70.24; H. 7.71._N, 9.45. Found: C, 70.40; H, 7.64; N, 8.97. 20 Exanple 19:
2- (4- Et AxOyl ) - N, t V-di et hyl -1 -i sopent yl -

- benzi uzj fagalgobaGan N, q@@{pénea-pmmehﬁ)rﬁﬂ&%mﬁaoaz%%%?’ . 0.238 mol)

was added a

et hoxybejaz]wda)]ﬁdé\/ N- di ethyl -1-isopentyl -1H benzi m dazol e- 5- car boxamni de
(0. 0451 g’ 104 25 nmmol) in dry toluene (5 rrL) under an at nosphere of N2.
The r eadf/itonV.Nedicthehd @dtrd-d- [{%pmdwylmﬂthy@a@m] gnémideen cool ed to room

t t t t ed.

chrorfat 05£2pﬁ§ﬁ‘?\§8£‘:%£@zé?pé§c R R Bl f%%sﬂ%aa%%@%’@o o157 0
299

o (a5 E 4%3{d W My&ﬂéﬂé%adﬁb@\ﬂn 7@%:13(1%) g’fgegstﬁﬁdagm%ﬁ? 2 06 (d
J 9 2 mqmmuuezfolﬁy {.dthe c]radelplta,ﬁuct]wasmuzlﬁm bz pluiid)chretndtégraphy (106%. 6 Hz,

(927 Hobg g T bl bé%i%p%%e@%pélecama@n@g&l%ia?@@&(‘%ﬁwﬂao 07 (o,
la1.16, %9%?5 S ONEY HEPRED B fi M08 el MR RS- 12 1 O

130.181, HEPUH)56.77 (S 2E203. 44115 SAAED), 11121 RE/=TEEHASHAVAES MM 8T) 40248, 27. 20,
22.77, 14.95 ~14.07, 11.44. M5 (ESI) (MrH)™ = 452, Anal. Calcd for
C26H33N302S0. 3 H20: C, 68.33; H, 7.41; N', 9.19. Found: C, 68.4-4; H,

7.52; N, .04, fnﬁﬁ \ net hyl ) - 2-(4-eth oxyb
enzyl) - A?Bme équ'%edlnz l 9 Ethé %]gxaiﬁggi %%A 4- [(Cycl op ropyl ne
t hyl ) am no] B;ﬁomuiggﬂnemipmctaiurbéc Ng‘if—ldmﬂaymg~mbe-4qé419ya&nplnmdfym)are 2B, 733 ny
(4.42 mo) )_of 4-flyro-3 io nitrohenzonitril oaqueous t hanol (20 i)
was add@BmE%P@B‘P@ﬁ)& Hotsh Pt ke 3‘7&?%3’ gc%ﬁ@i M&ﬁtw%‘m enper at ure.
The m Xédﬁﬁ]ﬁ)uﬂ@ﬁ) B 8289 vade 0B bowhndil, 3Iﬂ?: c@@&@ﬁr@dm{%s H&dmsubsequcut steps.
H-NMR (CD3;OD): 8 8.45 (d, /=6.8 Hz, 2H), 746(d J=6.4 Hz, 2H), 6.79 (4, /=2.0 Hz, IH),
6.64 (dd, J=7.2 Hz, J=2.0 Hz, 1H), 6.36 (d, /=8.4 Hz, 1H), 4.51 (s, 2H), 3.42 (br 5, 4H), 1.17
(brt, 6H). MS (ESD) (M+H)" = 299

20 17C: 2-(4-Ethoxybenzyl)-V,N-diethyl-1-(4-pyridinylmethyl)-1 H-benzimidazole-5-

carboxamide.
. Following general 13B, (4-ethoxyphenyl)acetic acid (0.0364 g, 0.202 mmol), HATU

(0.0768 g, 0.202 mmol), DIPEA (0.048 mL, 0.28 mmol), and 3-amino'-N,N-diethyl—4-[(4—
pyridinylmethyl)aminolbenzamide (0.0548 g, 0.184 mmol) were comb'me;i. The crude

23 product was purified by reverse phase MPLC (gradient 10-50% CH3CN in H,;O) to provide
the title compound (0.0459 g, 36%) as its TFA salt. This material was lyophilized from

* H,0/dioxane to produce a white solid. 'H-NMR (CD;OD): § 8.60 (br s, 2H), 7.87 (s, 1H),

7.70 (d, J/=8.4 Hz, 1H), 7.52 (dd, /=8.4 Hz, /<2.0 Hz, 1H), 7.42 (d, /=5.6 Hz, 2H), 7.13 (d,
J=8.4 Hz, 2H), 6.71 (d, J=9.6 Hz, 2H), 6.06 (s, 2H), 4.54 (s, 2H), 3.93 (g, J=7.2 Hz, 2H), 3.59

10 (brs, 2H), 3.31 (brs, 2H), 1.35 (t, /=6.8 Hz, 3H), 1.38-1.04 (2 x br s, 6H). MS (ESD) (M+H)"
= 443, Anal, Caled for Ca7H;olNy022.1 TFA0.8 H2O: C, 53.81; H, 4.88; N, 8.04. FO}md:
C, 53.74; H, 4.39; N, 8.07.




The crude product (920 ng, 96% was used for the next step wi thout further
purification. 1H NIV R (400 NfRz, CDC13): S 8.52 (s, IH), 8.51-8.47 1(bOCT 2005
1H, 7.59 (d, J=8.4 Hz, 1H), 690 (d, J: 8.4 Hz, 1H), 3.22-3.20 (in, 21-1),
1.25-1. 15Wnfg2/085866 0. 73-0.59 (m 213), 0.42-0.35 (m 2H). PCISEMBOI®S|) [2 X
(MH)+): 436. 20B: 3 -am no-4-[(Cycl opropstl net hyl ) am no] benzonit rile.

Fol | ow ng the general procedure 2C, crude 4-[(cycl opropyl nethyl)-am no)- 3--
nitrobenzonitrile (920 ng, 4.24 mmol) was hydrogenated for 2 h (35 psi) in
40 nmL of EEOAc 20 to yield 750 ng crude product (95% and was used for the
next stepEyathpledB:further purification. M5 (ESI) (MrH' w188, 20C

1- (Cycl opro‘ﬁﬁ met hyl )-2-(4 -et hox%senzyl -1H benzim dazo | e-5-carbonitrile.
-Fol | owi ng@-{nEBthpaiberdoypri¥édintiylobisopenty HEdne nyingdapde-dccarboxamide.

S arninosa- 1 e Bl o e pbler %m”?rsofu&%?ga-(?fa?ﬁo%#ﬂﬁ&%%‘éfi
-heat ed i njiag I1I-goﬁéarﬂ-1ﬁh@fﬁﬂnlwarens Birboxafide(0.2r & ol HH8) & 4P Ridkesd due

was purified by silica gel colum chronat ography ord pure product
(1.04 g, (38%) vaderam atfbsplicre of Np| Thi redetionveRheaged to 3G, ARGk, af 8. 08 (s,

I 7.50 J= 714d7$430Hz
2E)|) 6. sédé‘&c’m‘j PO@%%E“’”@%—&O bpss %’smmfﬂ)wasfgéﬁd i‘@he}ﬁnéwés( Hatinuadat 587 o
(a9, J= 7.BgokBnothdt b, 1meqmssmlwas7co@1euzt@ ro%) teripeBfart, fudd Wit by fé g.0.53
(rh, 2M 0.29-0.25 (m 2ff) Me 1 OC T 2005 WO 027 085866 PCT%(S 02100769
53 (ESI) fnameﬂi)ﬁ}rouglsamommous @aﬂhcé['hhaﬁh@zmﬂ?md@vm addlitiohs] SH>Ch), 6. 41;
N, 12.61. 5.76;: H,., 6.72; 12.45. .20D:

‘ (qepop%@ﬁ#@w %ﬂfowﬂmsm@m% e fTpdg peodpch MF@"%%’&P‘H&W ic acid.

s To a sehyihRRrhy (1:1 EtDAc Heptane afforded the title compound (0.139 g, 64%) as a
| - (cycl opropyl et hyl’) - ( - et hoxybenzyl ) - | H benzi m dazol e-5 carbonitrile

(500 ny, %isSdsnenddriesk oil: Eﬁm&ﬂmqﬂﬁﬁﬁuﬁ (A&~ He (2 HIOM 80 38 8 Eifl. 75(dD 4

- aci o TS bi2al eh TpsNetior s BELEnE 5 e B pdate Sl W e e,

filtratigmg Hz,glﬂf AW (b & 54 rﬁsmji%()ssr(gf 5, 980033 rq,-hz}m HSESD {zjﬂrz he next

step without fur urlflcatlon The anal yti ca pure conp 0 was
obt ainedl.Bg-1 rﬁéc(uyslﬂa,l 1 41]2@1%@?12@21;31‘3 Bt3aH. k@@xbtﬁ%@?ﬂ)ﬂ#&&[—fz 6KP30D): 5

8.25 (o nchalfle b 8§48t Faads hpnab s oo onds s, b8 (O
o o SBol9: 19rad olds, P, 131237%2{5310 3513800 1 40 13, 803020% (m 11 1),

4. 99 14.46, 13.12. MS (ESD) (M+H)" = 436. Anal. Calcd for CosH33N303+0.5 H0O: C,
70.24; H, 7.71; N, 9.45. Found: C, 70.40; H, 7.64; N, 8.97.

0
Example 19:
2-(4-Ethoxybenzoyl}-iV,¥-diethyl-1-isopentyl-1H-benzimidazole-5-carbothioamide.

Lawesson’s reagent (0.0963 g, 0.238 mmol) was added to a stirred solution of 244

ethoxybenzoyl)-¥,N-diethyl-1 -isopentyl-1 H-benzimidazole-5-carb oxa.mi:de (0.0451 g, 0.104 -

25 mmol) in dry toluene (5 mL) under an atmosphere of N,. The reaction was heated to reflux
for 0.5 h, and then cooled to room temperature and concentrated. The residue was purified by
column chromatography (3:1 Hexanes:EtOAc) to provide the title compound (0.0137 g, 25%)
as a glassy yellow solid. IH—NMR (CD;0D): 8 8.19 (d, /=9.2 Hz, 2H), 7.67 (d, /~8.4 Hz,
1H), 7.64 (s, 1H), 7.36 (d, /=8.4 Hz, 1H), 7.06 (d, J/~9.2 Hz, 2H), 4.55 (dd, /~8.4 Hz, J=7.2

30 Hz, 2H), 4.17 (q, /7.6 Hz, 4H), 3.53 (q, /=7.6 Hz, 2H), 1.80-1.71 (m,.2H), 1.71-1.58 (m,
1H), 1.44 (t, /=7.6 Hz, 3H), 1.41 (t, /~7.6 Hz, 3H), 1.17 (t, /=7.6 Hz, 3H), 0.97 (d, /=6.4 Hz,
6H). PC-NMR (CD;OD): § 201.23, 185.95, 165.57, 149.55, 141.87, 141.18, 136.28, 134.64,



Calcd for C2 IHUN203.0.7HCI: C, 67.09; H, 6.09; N, 7.45. Found: C, 66.98; H,
6.31; NT, 7.09. 15 20E

N- Cycl ohexyl - | - (cycl opr opyl nmet hyl ) - 2- (4- et hoxybenzyl ) - N-nret hyl -1 H beh § 0CT 2005
i m dazol e- 5-carboxam de.

1- (Cycl op¥opyPiseechyl ) - 2- (4- echoxybenzyl ) - 1H beuzi m dazol @C3/sEar/eosyl i ¢ acid
(80 ng, 0.228 mol) was dissolved in DY (2 nL) and then HATU (104 ng,
0.274 mmol) was 20 added followed by DI PEA (48 L, 0.274 mmol). After

S 1915081 Ma DAL DI RIS 3G, WSE0R 1HTDY bR Aged and Lhe

resulting niXtu i'rted overn m Xt ur

(50 ), 1%as hlaouwsﬁ(m) QviaHyt= I\ﬁlﬂgmaz(eaim&@ CUHINADSS-0.8eR O 68(B; ¥, 10

m.), dried over MyS 04, and concentrated to give a crude am de. The crude
resi due 7sidsNpUt9f FewmdhC 68144 B, g2 Ve?.0km chr omat ography to give pure .
product which was treated with 25 1 M HCl solution in diethyl ether to form
a HCl salt as white solids (93 ng 78%). sHNIR (400 MHz, CD3QD): 5 7.66

(s JDH) Ezaﬁgle(z@;lson 1H),. 7.30 (d, J= 8.0 Hz, 1H), 7.16 (d, J= 8.6
. J=8.6 Hz, 2H),- 4.30 (s, 2H), 4.10-4.04 (m 5H), 3.96 (q,
J— 7. 6 I—H—Cy@ﬂ)exyBl-ﬁtﬁlCBlﬂi‘dpﬂmﬂhﬂm (dt1oayberB])Mamebyl)] H-be8Fmiazale57. 6 Hz,
,110g m 1H), 0.50- 0.42 (m 2H), 0.32-0.27 (m 2H). Ms (ESI)
(I\/H—I)4 cRpTamiie)  Calcd for 30 C25H35N302.2.2HCL: C, 63.96; H, 7.13; N,

peTl sE07106 750 B Eebsp ol aitbdbonital, © €1 2005 1O O1035569

1- (Cycl opr opyHoiteting the ger(edal@tmﬁmérﬁzym (432 mymaolpbf 44flnyd-gar bonyl ) - t H

1% oyol hrersy ey B 1O eatsenR sbgna R ikt “EeAaionroadmsrelamian iy i o

d (8 0L 420 HATU. (104
ﬁ;l' 0(2%%3M&§§%)é% fo?tlg%)e\?vedé by Dlegvéég%g&%ﬁgt ﬂhb% ?Qv%&%ﬁ bei ng

stirred Therni® pmchx,ct {S\20 mad, |9d?€djeva(s@1,s¢t5@r gmmle)nt al\asxmlmtdzfem&mdpukﬂn@calnesdﬁl ngf .
L i S et 'eg
i 1

oo 3 VL agiat onam g syl 280 e 91706 ol Bl blg 35 Wg“’ o
1H) 15 7. 385 (BSD) P~ @v6HyE; 4364), 7.18 (d, J= 8.1 Hz, 21-1), 6.87 (d, J=

Hz, 2H), 4.32 (s, 2H), 4.07 (d, J= 6.8 Hz, 2H), 4.00 (q, J= 7.6 Hz, 2H)
3.64 (t, J=.7.2 Hz, 2H), 3.53 (t, J= 7.2 Hz, 2H), 2.06-1.96 (m 2H),

1.96- 1. 8§p/( manﬁﬁg-ﬁr-[E(i‘ft%ﬁrgpylﬂfcthzrl)gm%jbewmhﬂe.
Following the general procedure 2C, crude 4-[(cycIOpropylmethyl)-a‘minq}-3-'
nitrobenzonitrile (920 mg, 4.24 mmol) was h}fd;ogenated for 2 h (35 psi) in 40 mL of EtOAc
20  to yield 750 mg crude product (95%) and was used for the next step without further
purification. MS (ESD (M+H)" = 188.

20C; 1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazole-§-carb'onitrile.
~ Following the general pracedure 2D, the freshly preparad (4—ethox.yphenyl)acety1
25 chloride (from 793 mg of acid, 4.4 mmol) and crude 3-amino-4- ,
[(cyclopropyimethyl)amino]benzonitrile (750 mg, 4.01 mmol) were heated in acetic acid
(HOAC) overnight. After work-up, the crude residue was purified by silica gel column
chromatography to afford pure product (1.04 g, 78%) as an off-white solid, "H NMR (400
MHz, CDCLy): 6 8.08 (s, 1H), 7.50 (d, J=8.4 Hz, 1H), 7.38 (d, J= 8.4 Hz, 1H), 7.14 (d, 7= 8.4
30 Hz, 2H), 6.84 (d, J= 8.4 Hz, 2H), 4.29 (s, 2H), 4.01 (d, J= 7.6 Hz, 2H), 3.96 (q, J= 7.6 Hz,
2H), 1.39 (t, J= 7.6 Hz, 3H), 1.04-1.00 (m, 1H), 0.58-0.53 (m, 2H), 0.29-0.25 (m, 2H). MS



1.10-1.04 (m IH, 0.52-0.46 (m 2H),.0.34-0.28 (m 2H). M5 (ES1 (MtHy =
404. Anal. 1s Calcd for C?SH29N302. 1. 5HCL: C, 65.53; H, 6.71; N, 9.178 UCT 2005
Found: C, 65A48; H, 6.77; N, 8.75.. . Exanple 22:

1- (Cycl oprupypr/aastety| ) - 2- (4- et hoxyb enzyl)-5. (1-pyrrol i di npPCTSEB/@768 oyl ) - 1H
benzi m dazole. 20 To a solution of free fase 1-

(cycl opropyl nmet hyl ) - 2- (4- et hoxybenzyl) 5-(1 .

1 eyt op Py FHRRERYT 5. ARG %&f@%ﬁ@ﬁﬁﬁ Buter bt Bd0 2 bony i

acid) in pygddicngs.¢s; 1131_@72/\@@ 2dded P2S5 (507 ng, 1.14 mmol). The m xture
was heated at 100 C'f or 24°H "and cool ed to room tenperature. After being

-decant ed, the supernatant was concentrated.and the residue was 2s dil uted
vvithEtOAc 2 washe h 1 N NaOH (2 _x 1Q njL). and then HzO (2 x 10
niL). Th%mg' 8‘6(93”%1013 "&é’g %{ﬁtaog{bgm%ébkew%gle %B?%ﬁéédehe crude
‘resi dug was p noil (59
o, 620 for 2 S epaitiont Rt bRoRineB R B AR, Pt B 27 01
J=8.0 Hz caﬂbd)n.ltﬂ?e@%(mg 1.5¥ iBm6l) bz 1:1 BDH-H,0LA 6all.) was ﬁdédmw(ﬁﬁ)m 66@41 (d,

J= 8.4 H, 4,27 (S, 2H), 1.08-3.95 (m 4H). 3.89 (d =68 Fz, 2H), 30
3.57 (t, Iylm0® Phe-esulpipg mixturevas rgBusedforA h. The gyxtrgwag agidified pithil ‘§£HQ1t J—

(Es1) " (it %ﬁe%t%%a%@k&%ﬁﬁ%@raﬁ%&%&é?ﬂﬁefe}%%o@%%ﬁﬂ%?% 5 Banpl o
23:  1- ( Cyaicpmapydedebnpk hcﬁsﬁe@&nﬁohﬂﬁﬁh&pﬁyﬁbm@yirhaaﬁilyﬂlaaﬂi}pﬁﬂe compound
pyrrolidinyl carbonyl)-15- benzin dazol e. (Ben

pyri dmgy|\yaé@@ﬁ1@démracwat@1haat@@4(ﬁpm<ﬁ10&HaO)4 g}l\@% hﬁﬁz ﬁ%@-‘})b@ﬁ#ﬂ(&)xly)

2- ,

ccer wReT ST EIek A 488 G Bpsi oty PR PR s 2 BlsRg 11y
in McOH (I-B: pH), M(saﬂdﬁd ozfqa@mmm?,)mma-m@mm 182K, Uy 6'8ks, ), r r ed

at reflex for 48 h. After bei n% cool of the MeOH was removed in

vacuad, wat®r0-926n.miD. Ra8-Catioler 2Bhd)-$he-28 (ueddls MY (ERD @was widhéaaki t h
mxt ure SRLEdA CulRo A G4SNy R Cole i ok B dle T
concagltrated to give pale yellow crystals (1.4 g, 89%. Ms (FSI) [/~
A 20E: ‘Q Cyclohexyl I- (cyclopropylmethyl)~2 (4-ethoxybenzyl)-N-methyl-15- bcnzumdazole-
5 carboxamlde - ' '
1-(Cyclopropylmethyl)-2-(4-ethoXybenzyl)- Li-benzimidazole-5-carboxylic acid (80
mg, 0.228 mmol) was dissolved in DMF (2 mL) and then HATU (104 mg, 0274 mmol) was
20 added folowed by DIPEA (48 pL, 0.274 mmol). After stirring for 10 min, cyclohexylmethyl
amine (0.456 mmol) was added and the resulting mixture was stirred overnight. The mixture
was diluted with EtOAc (50 mL), washed with saturated NaHCOj3 (2 x 10 mL) and then H,0
(2 x 10 mL}, dried over MgS0y, and concentrated to give a crude am}de. The crude residue
was purified by silica gel column chromatography to give pure product v.;hich was treated with
25 1 M HCl solution in diethyl ether to form a HCl salt as white solids (93 mg, 78%). 'H NMR
(400 MHz, CD3;0D): § 7.66 (s, 1H), 7.58 (d, J=8.0 Hz, 1H), 7.30 (d, J= 8.0 Hz, 1H), 7.16 (4,
J= 8.6 Hz, 2H), 6.84 (d, J= 8.6 Hz, 2H), 4.30 (s, 2H), 4.10-4.04 (m, 5H), 3.96 (g, J=7.6 Hz,
2H), 3.66-3.54 (m, 1H), 1.90-1.50 (m, 10H), 1.33 (t, J=7.6 Hz, 3H), 1.10-0.98 (m, 1H), 0.30-
0.42 (m, 2H), 0.32-0.27 (m, 2H). MS (ESD) (M+H)" = 446. Anal. Caled for
30 CpeHisN30,.2.2HCL: C, 63.96; H, 7.13; N, 7.99. Found: C, 64.11; H, 7.24; N, 7.73.




23B: 2- {[S-(B

enzyl oxy) - 2- pyridi nyl ] methyl }-1-(cycl opropyhnet hyl) - | H benzi m dazol e g-ggr[sm[ﬁ
carbonitrile. Follow ng the general procedure 13B, 360 ng (1.48 mmlg

[ 5- (benzyF@R3/083865 pyri dinyl Jacetic acid was coupl ed w t h PCT/SE02/00769

3-am no-4-[ (Cycl opr opyl net hyl ) am no] bersgonitri.le wusing HATU. The resulting
internmedi ate was heated in HOAc (20 nL) at 90 C overnight: After being
concentrated ge crude residue was purified by silica gel colum

chr omat o@?%pw 0 to afford the pure product (230 ng, 40%for 2 steps) as an

oi | . aloﬁﬂv?:metﬁylﬁ%w @ﬁ&}bén?g)csl(wﬁpmdlﬁﬁmﬂoh yB=145- hydr oxyl

pyri d| nyI ) net h 1H benzi m dazol e- carbonitrile. To a’solution of
2-{[ 5- ( beenzithidrygle.2 pyri di nyl ] met hyl }-1-(cycl opropyl n(,-thyl)-1H 23

RN ) G P
ylel | o oG SRSERLEBI AN, (30 A, D2 TR W e e L VIFRL B8 BT Py
puri fi caheHATMY10ES]g) 0.QM-HmolFwadaddeddoR3ked by DIPEA (48 pL.,; 0.274 mmol

| - cl opr opyl net hyl 2-1(5-ethoxy-2-pyridinyl)nethyl]-1H benzim azole 5-
ca$ %m tzﬁﬁqrga%mg@ugg% %'grl}{)[m(;ﬁ, Ryp'rohd%/nc O%%é mmo]g v&)'as adde%i a]nd the resulting mixture

1-(cycl rre 1

beﬁlziym ggafgp'x‘%‘g@:car l!*}om%{:l ﬁag{%g@é%ﬁgr%}{%&,%L é%yg\%@a(?lﬁflf%s added
MeONa 1 cBrodatoglapiy@b gM@pOR/ 1856646 6/ HRETWSHFOZIQ0WER 136 HASUiHn Ve @ldthyD. 47

mol). After being stirred at roomterrperatuge for 30 mn, MeOH was. renoved

in vacusthenty form afHC sl amwhite selids{8dee, 79%a {HANMB{4H0C Mg, B5eOR)ed 188

(10 ) CIRT R e e HPeRRES %8 e Ponkt bbb Tt 53 ) - an
lastly drimes 2@1%64 32/9.6% 4107ed! pSk duez, SO0 80 (k?Q—f’MHE WB%E{L'JQ"TW@
purified by sillca ge col um chronato rap ive th ure product as an

ol (842103 BT~ T i AR R0 s, 10t 8 508 20, 16 (8o GHAAIDR 1) . 5. o4

S, 1 , d d, J= 8.8
o 1 o el dan’as 8%, ppiload o83 (o 2 e sty 6 sk 07, 2
6 8 llj—lz Caldﬂ,for‘bagﬁgg 0, I5HCLQC 15,52 1H), 6.7, M 9(17. Foudd: €, 65 1, H36'|)77 N8l 1. 08
(m 1H), 0.60-0.5 m 2H), 036(530(m 2H) (ES) (i\/HH) 10 333.
23E: |
-(cycl opro thyl )-2-[(5-ethoxy-2-pyridinyl)nethyl -II—|-benzi.n1dazoI e-5-
cgr)t;oxyf%' ‘Bﬁéﬁg yl) [( y py . y )_ _ yl']

1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-3-(1-pyrrolidinylcarbothioyl}-1H-

benzimidazole. .
20 To a solution of free base 1l(cyclopropyhnethyl)-ﬁ-(4—ethoxybenzyl)-5-(1-
pyrrolidinylearbonyl)-1A4-benzimidazole (Example 21, frlor':n 80 mg 1-(cyclopropylmethyl)-2-
- (4-ethoxybenzyl)-1 H-benzimidazole-5-carboxylic acid) in pyridine (2 mL) was added P,S;
(507 mg, 1.14 mmol). The mixture was hea-ted at 100°C for24 b and ;oolcd to room
temperature. After being decanted, the supernatant was concentrated and £hc residue was
35 diluted with EtOAc (20 mL), washed with 1 N NaOH (2 x 10 mL) and then H;0 (2 x 10 mL).
The organic layer was dried over MgSQ, and was evaporated. The crude residue was purified
by silica gel column chromatography to give an oil (59 mg, 62% for 2 steps). YH NMR (400
MHz, CD;0DY: § 7.70 (s, 1H), 7.39 (d, I=.8.0 Hz, 1H), 7.28 (d, J= 8.0 Hz, 1H), 7.12(d, J=84
Hz, 2H), 6.81 (d, J= 8.4 Hz, 2H), 4.27 (s, 2H), 4.08-3.95 (m, 4H), 3.89 (d, J= 6.8 Hz, 2H),
w  3.57(t,J=7.2Hz, 2H), 2.}4;2.03 (m, 2H), 2.00-1.52 (m, 2H), 1.38 (t, J= 7.2 Hz, 3H), 1.06-
0.98 (m, 1H), 0.54-0.43 (m, 2H), 0.28-0.22 (1o, 2H). MS (ESD) (M+H)™ = 420. |



To a solution 1-(cycl opropyl nethyl)-2-[(5-ethoxy-2-pyridinyl)nmethyl]-1H 1s
benzi m dazol e-5-carbonitrile (400 nmy, 1.203 mmol) in 1:1 Et OH H20 (1128 &L) 2005
was added KOH (269 ng, 4.81 mml). The resulting m xture was refluxed for
36 h. TheWf %03p&6was acidified with I N HO to pH --6. 0PCTREIZ0ES pitate
(397 ng, 949% was used in t-he subsequentss step without further
purification. Ms (ESI) (MtH)" 352.. 20 :. F:

I -(cycl Op@?@‘eﬁ t_,'hyl) 2-[(5- ethoxy 2- pyrl di nyl ) met hyl ] -5-(1-pyrrolidinyl-car
bonyl) Zim dazol e. Follow ng the general procedure 20E,

1- (cycl opr-poyd etByl)j (R eth@xy-Zpyridiny)methyl]-5-(1-pyrrolidinylcarbonyl)-1 H-

pyri di nyl )ﬂhﬁbﬁ be}r'lﬂm ';{1(dazo | e- 5p3(;1;r bggyl i cﬂa?:.l(d {181. ,} 8”r;m)I ) was
-di ssol vedbangimifigzale. 2 ) and HATU (104 ng, 0.274 mmol) was added fol | oned
by DI PEA er being stirred for 10 mn,

pyrrolidi 8@@5’&@2‘8‘%&%@8‘%}% mixture was stirred overnight. The

*crude s esi due t fi
o eparat tve HHCE PR N STg (MG i a)éﬁi%?‘%é"";i%fﬁ"ﬁﬁﬂﬁ‘%lﬁ&?ﬁ%%@‘?'ﬁag

(400 MHz,in 5@@39&):1:1 BmethyBd3{priditol, 3e& WM. GelsbiewskignAd, T. S¥abal, Bull. Pud) | - 7 87

. 1H), (dgloJ5 = 2 2 .46
(o, 0L et Ho0)3 Yafin Voot (B L0 paE aafei 25 NaBU 3 g} gt sgaagon, - by |
4.09 (0, pgtufe wad Qm'ca@ reﬂ'ﬁx%’r 4511 }lﬂcljbeﬁl olea.!'ﬂnast%fﬁfe ‘(efeOHJWas rezﬁob&)m 2H) ,
2.02-1.94(m 2H), % 1.30-1.22 (m

IH, O. 64radu08w&m'(1®0ﬂ5) w aﬁﬁb@@ﬁ@ﬁ& aa@wssemmmwaa?edmﬁsdlem iy (2 x
0.48-0.4 | = 405. Anal
24 HP3N3€)%&3 @%ﬁ%ﬁ%@gﬂ F%Nh% W“{T%%C C'“‘- 6’0%@06“ (35280 H

4.91; N, o) 284 4nd eonc tratedto ive pale yellow crystals (1.4 g, 85%
1- (el o el hy|)g So% e ) = B Yoo s i h;ﬂ) 18- b

enzi m dax @&SD @4 = Qé%/cl opr opy!l met hyI ) - 2- (4- et hoxyb enzyl)-1H benzi ni dazo
| e- 5- car bal dehyde. To a solution of 1-(cyclopropyl nethyl)
2- (4- et hoxybenzyl ) -1 H benzi m dazol e-5- carbonitrile (0.049 g; 0.149 mmol) in

50% aquegys. b C{[ﬁ%@b@)(ﬂ—pﬁ&mﬁ?&eﬁ?ﬂeﬂ(@cﬁﬁi ByikdeRy]) ApOMaLinRaBRIRY i ckel

(50% suspension In water) and t reSulting mxture was heated at 90 10 C
f or 65 hotarbonifile i xt ure was flltered through a short pad of diatonaceous

T esi doo was TEIRUHA AR AN PERcaaety B e p0 MRy R RRRh D P e hehed wi ¢ 1
1N NaOrpf 2y BeditecRN sl a\ammmsf@%gr crMISH bbb Bo g

concentrated’i’'n vacua. The crude product was p silica gel colum

chr omat ogirgdiy TU4TBe Esting ndsramvdiite was prated idl@he (20 ml-kawrfﬁdlvndught
After being concentrated, the crude residue was purified by silica gel column chromatography
0 to afford the pure product (230 mg, 40% for 2 steps) as an oil. MS (ESI) (M+H)* = 395.

23C: 1-(cyclopr0py1mcthyl)—2-[(5-hydroky—z-pyridinyl)mcthyl]-IH—benzimidazole~5—
carbonitrile. ]

To a solution of 2-{[5-(benzyloxy)-2-pyridinyl]methyl}-1-(cyclopropylmethyl)-15-
benzimidazole-3-carbonitrile (200 mg, 0.51 mmol) in EtOH (10 mL) was added 10% Pd/C
(20 mg). The mixture was hydrogenated overnight (40 i:si). After filtration and concentration,

i

the crude product was obtained as a pale yellow oil (120 mg, 77%) which was used in the next
step without further purification. MS (EST) (M+H)* = 305.

.30 23D: 1-(Cyclopropylmethyl)—2—[(d—ethoxy-z-'pyﬁdinyl)mcthyl]-IH—benzimidazole-s-
carbonitrile. '
To a solution of 1-(cyclopropylmethyl)-2-{(5-hydroxy-2-pyridinyl)methyl]-15-
benzimidazole-5-carbonitrile (120 mg, 0.394 mmol) in DMSO (1 mL) was added MeONa




15 (0.041g, 82% as a white solid. 1H NWR (acetone-4): & 10.16 (s, 1H), 829
(s, 1H, 7.90 (d, J 8.4Hz, 114), 7.76 (d, J 8.4X7, 1H), 7.34 (d 1]3@{;47@

2H), 6.94 (d, J 8.4Hz, 2H), 4.44 (s, 2H), 4.24 (d, J 5.4i z, é
J=6. SHz, v@bip2/0868860 (t, t=7.0Hz, 3H), 1.27-1.14 (m |H), PQ’.rESeﬂoM@ (m 21),

0.48-0.38 (in, 2H. M5 (ESI) (NHHT—33 20 24B:

1- (Cycl opropyl et hyl ) - 2- (4 et hoxybenzyl% 5- (4- nor phol i nyl met hyl ) - 1H

benzi m dazote.. To_a sol ut

1- (cycl ofFSepin MebRly 9)4723@9De4\ﬁ6&%%¥w~?}313t 1%@@?@23%@% MeObbwaehyde
Lot ramy degRyEdh (AR pba B0 A 360 3 Aabe AR bem BB RO s Areg e

(0. 245g, roanﬂﬁ&ﬁﬁnmbémﬁghd THaQolfisH hefak ﬂguﬂaumar}w/(aa i), EtREte@bwifiPOM :
tenperature for hours. Water I&né?@r 1(E)and I N HJ (5 nL}J were added and -t he
®

m xt ur e B AGEA % EfémLiﬂwmhn@m@ wlhoanddastip driedovdr Mg Theresidienl.) .
Et ond ( Pomagt i eVE bﬁ&%ﬁﬁ#%ﬁa% S bubEn oty ‘t&%%%?wm‘sﬂ 5
m), d NI d

), driedhyer ?@/9&3@443 s. P.I‘?ﬁd(ég?’”p‘@??rﬁ'?‘@hs BQQ‘(@,CJUBS ggj 4R

product ‘was pur r omat ogra

Mc OHI Et QAC)HTY, G. 49r(cbv]i-—-ﬁe¥ HﬂdH); v I42 (ct,dmtﬁ)ﬂHd 1070448 Jg 8. &F&’QIH}WQB (9=
dlssolvedlnl HCl is diethyl her togrov ide; after_eva ratlon of the

sol vent , tOnTéZJ—b? 8 18 4 (5 280, f 15t(d( @8 Hndld), 408¢a3} 7.8 Hz, 8. (1 (LH)

728 7, 238(7”6 1{22@70 Mzr.‘zlf‘giﬁﬂngﬁ@go?dzﬁ & @}1 25@0@%9\8%85%35@2%3@%5%0769 58

(d,164l3i)33372365(m 4H) 3.63 (s, 2H), 2.53-2.44 (m 4H), 1.38 (t, J
8.6Hz, 3H), 1.07-1.00 (m 1H), 0.53-0.48 (m 2H), 0.29-0.22 (m 2H. M
(ESI) (M+rH) + = 406. Exanple 25 1

(L Cosh Py 4 e e oo sl 51 o anore

| H benziatbdagad achd.yl ] et hanol .  To a.sol ution
| - (cycl opr opi‘l met hyl ) - 2- (4- et hoxybenz%/ﬁ) 1H benzi m, dazol e- 5 carbal dehyde
2

(2.32 g, 6.940meehuiopd-(eptoprepyipiethyhr G&c}ﬁi‘é’za ydoatdl bt - magnesi um

bro de :B [HE, E&H‘? 2)3{];})[ tirred at
rr% b 0 n%g%ﬁt%sr 61_?46?% Q)O%Mr}ggs:&g% ic_itlﬁ?(ibe re vvas&stl rred

10 m nuKéH—I td%ang, 480 ﬁhg]ol)eThé mnmg\mmavwﬂ(ueemw@hnme mikhge e@Ebi ned

organi ¢ phases were washe dried overMgSO4J filtered,

and contddifiedadh § N%btea?Hw@z P(ﬂ;‘“rlRlﬁLe)B%ﬁlgaWehW%US@fiﬁb suRRsARAINSduct ,
t he resw:g {MO&%&%UQ%CX%. frd f&rﬁgﬂﬁj}e« $gbid was washed with' CH2A 2 (2

20 L. H1- (cyclopropylmethyl) 2-[(5- ethoxy-Z-pyndmyl)methyl] 5+( 1-pyrr0hdmyl~carbony1)
1H-benzimidazole.

. Following the general procedure 20E, I-(cyclopropylmethyl)-2-{(5-ethoxy-2-
pyridinyl)methyl}-1 H-benzimidazole-5-carboxylic acid (80 mg, 0.22é mol) was dissolved in
DMF (2 mL) and HATU (104 mg, 0.274 mmol) was added followed by DIPEA (48 jiL, 0.274

25°  mmol), After being stirred for 10 min, pyrrolidine was added and the resulting mixture was
. strred overnight. The crude residue obtained after work-up was purified using reverse phase
preparative HPLC to give a TFA salt as white solids (42 mg, 37%). 'H NMR. (400 MHz,
CD;0D): 8 8.18 (d, J= 2.8 Hz, 1H), 7.98 (d, J=9.2 Hz, 1H), 7.87 (5, 1H), 7.72 (dd, = 9.2 Hz,
J=2.0 He, 1H), 7.52 (d, J= 9.2 Hz, 1H), 7.46 (dd, ]=95.2 H.z, J=2.8 Hz, 1H), 4.89 (s, 2H),
D1 443 (4, J= 6.8 Hz, 2H), 4.09 (g, J= 7.2 Hz, 2H), 3.60 (t, J= 7.6 Hz, 2H), 3.44 (t, ]= 7.6 Hz,
2H), 2.02-1.94 (m, 2H), 1.92-1.86 (m, 2H), 1.37 (t, J= 7.2 Hz, 3H), 1.30-1.22 (m, I-H), 0.64-




m.) and dried to provide the title conpound (1.915 g, 79% as a V\/nitg %‘ﬁ‘filﬁbﬁ
tH NTy. is (CDCI3): 6 7.74 (s, 1H), 7.31 (s, 2H), 7.12 (d, J=8.4Hz, ab
6.79 (d, J=8.0+Hz, 2H), 5.03 (q, J=6.3Hz, 2H), 4.27 (s, 2ffj, 3.98 (q,

J=6. 8Hz, 3ty 0B08dgks(d, J 6. 4Hz, 2H) 2.33 (br s, |H, -1. 5BCT/BE02/003696. 4Hz,
3H), 1.38 (t, J=7.0Hz, 3H), 1.05-0.99 (rgw(zza 0.53-0.48 (m 2H), 0.26-0.23
(m 2H). Ms (ESf (_YI+H) 35.1. Anal lcd for C22H26NRQR: C, 75.40; H,

zl ?gyf:\lopgégiqnn%@a@“% 02% Qfggﬂﬁﬁ%{(ﬁéﬁi FhZFf- %@"?\MM% yl] et hanoge To
J1 T et hano HFHS T O O 2 oy P O o R g T R 825, %,

:mol ) and 4 A nol ecul ar sieves (2 0g) in CH2CA 2 (10 nL) was added

tetrapropyl ammnl um perruthenate 25 (0.068 g, 0.193 mmol ) and the resulting
m xture | IBl’iffr éd at roomtenperature for 90 m'nutes

acided and i ER é#ri‘?ﬁme‘%iﬁ-@refﬁéﬁbgwﬂ%"-ﬁﬂ%ﬁ% VR0 pRESH b, ot e
was  ConcRIaL: rptcgdlop /aaqaueh@ xQBene) mﬁﬁmmalepm&rwaehfax silica gel

colum chromat ograp Et OAc/ hexanes to 60% Et CAc/ hexanes) to prow de
the title" conﬁamhamn 15(8901 roaﬂn@h@%(%ﬁqmmndﬂbcmm iense13): 6

o 32 (5, chehngdy ks ooty n i st s AuT it fFiey
3.98 (q, a&roﬁn?d‘ﬂhn@%cﬁel‘@Ofﬁuspknﬁo@HZwatgﬂjﬂand &e@gsu[tﬁn idhire fad8edtbd at~]907 Oz,

3H, 1.07-1.00 (m 0.55-0.51 (m-2H), 29026(m 2H). t3C NN
(CDC18) : °6 fqrg@homs IhmmczmﬁlmdmggsBMW/@E@mw eagth andg. 01,

6235, a5 g B Taiscrlin: P ooyt Sy d Sl diiue s iver o0 1
Cal cd f OEtOSoHRAKE 0Pt StghnitR e Gras s with 18 REOHIBl 28 0PanFipiinczn), 75. 46

H 7.13; N, 8.01. s Exanple
Met hyl - 1dqied/eves e Fler @ndxomméﬂq@xyw y’ﬂ;e crpde preAustivad @urfied by |

ol ut on b2 g8 FPlyat nidte abhpPoe ARSI SRG AR cé%.se»@i 15 00
86. 11s nmyy).(41igh smﬁlazwmléﬁaua.u‘ a(dmectramvmsm getry 820, arnf pooEd e (6. 86

g, Is 72.59 mol The reaction was to warmto room

t enper atfiréetEnhd h’é?ﬁ édb rfrﬁéﬁl’: D, Féér@:tfeﬁﬁ&?la?@ 8 96\ rfri8Miz. 2Tt M (& ur e was
diluted y ) e s 450959 o7 (PRRAEL WIS 1.40 ¢t, /=7.0Hz, 3H), 1.27-1.14 (@, 1H),

0.58-0.49 (m, 2H), 0.48-0.38 (m, 2H). MS (ESD) (M+H)" = 335.

0 24B: 1-(Cyclopmpylme'thyl).2{4—cihoxybenzy1)-s-(4-morphonny1mcthy1)~1ﬁ-
benzimidazole. _

To asolution 1~(cyclopropy1mcthy1)-2-(4-etho£ybenzyl)‘-1H-bénzimidazole~5~
carbaldehyde (0.077 g, 0.231 mmol) and acetic acid (0.135 mL, 0.236 minol) in
tetrahydrofuran (THF) (0.25 mL) was added sodium u'iacctoxyborohydricie (0.245g, 0268

25  mmol) and the resulting mixture was stured at room temperature for 6 hours, Water (2 mL)
and 1 N HCl (5 mL) were added and the mjxture was stirred 10 minutes before being washed
with EtOAc (2 x 5 mL). The aqueous layer was ba31ﬁed with 5 N NaOH (5 mL) and
extracted with EtOAc (3 x 10 mL). The combmcd organic phases were washed with brine (5
mL), dried over MgSO,, filtered, and concentrated in vacwo. The crude product was purified

30 by silica gel column chromatography (5% MeQH/EtOAc) to provide the title compound
(0.0445 g, 47%) which was dissoIved in 1 M HCl in diethyl ether to provide, after evaporation
6f the solvent, the HCI salt an oil. I NMR (free base, CDCl;): & 7.68 (s, 1H), 7.28-7.23 (m,

2H), 7.14 (d, /=8 4Hz, 2H), 6 81 (d, /~8.4Hz, 2H), 4.26 (s, 2H), 3.98 (q, J/=7.2Hz, 2H), 3.88




3 NHC (50 nL), brine (20 nmL), and dried over sodium sulfate. Renoval of

sol vent afforded crude carbamate as |ight brown solid (13.03 g, 929%. 15 .
26B: Methyl 4-[(cycl 6propyl met hyl )ami no] -3 -nitrophenyl carbanate. FolllfolsInk0h
general procedure 2B: To nethyl 4-fluoro-3-nitrophenyl carbamate (6.50 g,

30. 35 YO 039%%¥Ppr evi ous step) in 80% aqueous et hanol ( FEF/SELI00EES added
cycl opropanenet hyl am ne (5.00 nL, 57,6%ginnol) at roomtenperature. The
reaction m xture was heated at 60 OC overnight. After the usual work up,

the crud I 2 Wwhich i pi <2 , | eC L8n2 An VB
(e el 18.4255%’%2, 3486 ks gﬁs,%?aqat@, 4155 58 94 89, _3%), toft:00

3- am no- @, [1(DYS.5PPHEINDHE], 0y29) B2 (@) PR WS CRETY T= kmg.| ow ng gener al
pracedure 2C. nethyl 4-[(cycl opropylnethyl)am no]-3 nitrophenyl carbanate
(8.21 g) was hydrogenated in ethyl acetate (100 nL) catalyzed by 25 10%°d/C

(500 ny).at 115-2_5 psi H2 for 1 h. The reaction m xture was filtered through
di atonm:%ﬁﬂpégtf’th, and renoval of solvent gave the desired diamne (4.0 g,

56% fsor . : VS-20@ LR . ' ‘step Wit hout
Purt hor iy BRIty 5- 28 tfilscash) §pEBerl fni 0B SR MhRGRe. 5! oP L hou
r Met hyl -25A¢ cl+El-Gpeloppbyietiyl))2- G- ¢ thoxytsaxyl b &Rzhednpintidadndsszylfetibaabl - 5- yl car bama
te. Follow ral d 3B: t.hyl .
3 ani no- 4. | ( QA BHT 6By G HaD SHEH e eEa B epzigszolers o ol )

DI PEA b tr ' , 710

o, 16, 7 oA B PP IR AR T 860 B18 2 O % tes (e p TBUbyAREEAY (7
2005 WObOh {8 X8EHE PCTH SEQ21.00%66L) 260 tiprresiling atixddreouds stfrretlhed 1@ &et9don .

I xt . IRF y 13): S 7.65 , 3. = 2.0 Hz,. , (.37 br., 1H), 7.26
(o Sy, Wateh SOL) yesaadeing e g vgs St I midins egore ipe ' 74
(br., | Edyactéh @ E@A@g):@ 108 2B), (Phe cbombidePorgnic Phllses Jedd whdhed Witk bfme HZ
21-1), 3.79 (s, 3x),1.38 (t, J' = 7.4 Hz, 31-1); 1.05-0.97 (m 1H),

0. 52- 0. 450 1faf), dRiefil ov@r \2ES @, BDeredy anddppcduBa{eBST vadid, AHNiClx(538D) wss dddadpl e 27:

[N(if ( cycFbﬁpﬂ%cif;ﬂfﬂ%i"ﬁ&'ﬁIP%I%%S&P?\W%%MISe!?%ﬂF&?P#ﬁ’(ﬁl:fa‘%ﬂl?%‘-‘%jcﬂq%(%i met hyl

-3- i soxazahe el PPRMEEme &dé\ompound (1,915 g, 79% hite solid.. 'H NMR
1-(cycl op?opyl met hyl) - 2- ( 2- et hon>:<l§/buennz(yl ) - KE met | f}? 2 ?LV H bsgnzi m dazol - 5- am ne.
10 s (CDCl;):87.74 (s, 1H), 7.31 (5, 2H), 7.12 (d, /=8.4Hz, 2H), 6.79 {d, /=8.0Hz, 2H), 5.03 (g,

Vet Y1 - |- S opr PRy BRI ok - K BD ISR Do D 7ol 18 Y g ot
(d, J=6.4Hz, 3H), 1.38 (t, J=7.0Hz, 3H), 1.05-0.99 (m, 1H), 0.53-0.48 (m, 2H), 0.26-0.23 (m,
2H). MS (ESD (M+H)" =331. Anal. Caled for CooHaeN,05: C, 75.40; H, 7.48; N, 7.99.
Found: C, 73.22; H, 7.32; N, 7.99.

25B: 1-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)- | H-benzimidazol-5-yl]jethanone.
To a mixture 1-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1 H-benzimidazol-5- -
yi]Jetharol (1.35 g, 3.86 mmol), N-methylmorpholine-N-oxide (0.497~g, 4.24 mmol) and 4 A
molecular sieves (2.0 g) .in CH,Cl, (10 mL) was added tetrapropylammon.ium percuthenate
25 (0.068 g, 0.193 mmol) aﬁd the resulting mixture was stirred at room temi:erature for 90
"minutes. N-methylmorpholine-N-oxide (0.124 g, 1.06 mmol) and acetonitrile (1 mL) were
added and the mixture was stirred at room temperatuce overnight. The solvent was
concentrated in vacio and the crude product was purified by silica gel column
chromatagraphy (30% EtOAc/hexanes to 60% EtOAc/hexanes) to provide the title 'c'ompound.
30 (0.880 g, 65%) as a white solid.. '"H NMR (CDCL): 5 8.34 (s, 1H), 7.94 (dd, /=8.4Hz,
J=2.0Hz, 1H), 7.35 (d, /=8.4Hz, 1H), 7.15 (d, /=8.4Hz, 2H), 6.91 (dd, J/=6.4Hz, J-'=2.0H_z,
2H), 4.2.9 (s, 2H), 3.98 (q, J/=7.2Hz, 2H) 3.41 (d, /=6.8Hz, 2H), 2.67 (s, 3H), 1.38 (t, /=7.0Hz,
3H), 1.07-1.00 (m, 1H), 0.55-0.51 (m, 2H), 0.29-0.26 (m, 2H). “C NMR (CDCL): § 198.71,



(1.65 g, 4.35 mmol) was added portionwise to a cold (0 C solution of A 1H3
(-.0.3 M, which was freshly prepared by addi ng drapw se conc. H2S0U3 (07 85
g, 810 mol) to 1 MLIiAI-L THE solution (16 m, 16 nmol) in THE (30 nlL)
at 0 C. THEOO¥EESEion nmi xture was stirred at room t enper atR4TSESYRITAY ght , and
subsequent |y quenched carefully by adding EtQAc (5 nL), is H20 (3 nL) and

Et 20 (100 nm.), and then Na2SO4S H20 (10 g). The reaction m xture was

Stirred upkdy 958heas358l yig 013988 PIOANGed A iy pekifsuas g4 er ed

of f. The e was cbnceéentr vacuo' to afford

geSI L ed CW%;M%M@,ZQ)@ T31%6,cr188% 5.200 MBIESTy@d+Hyed 3ﬂ-9rAﬁiﬁXCaEH$cﬁ' wi t hout
urther purification

N[ 1- ( cycCoPodbfh et hii2e: £, ?ﬁ%tm%emz%lm Hoynde Gz 70 8idE 0l 135Ny Bj01. -

N, 5-di methyl -3- is oxaz olec arb oxam de. To a sol ution of

1- (cycl opropyl net hyl )-- 2- (4- et hoxybenzyl ) - N-net hyl -1 H benzi m . dazol - 5- am ne
‘(100 n», Pxaafpreng!) and Et3N (200 ng, 0.20 nmol) in CHCl2 (5 nl) was added
5- et hyl - 3-f soxazol ecarbonyl chloride (0.1 nL) at roomtenperature. The
react i on Msthyl-it(aydopmapylsethylpad- (dtethMeﬂaMEhbcmnMolni—gMarhmﬂatwenc hed

W th sat t 1, nL re was diluted with Et20 (30 nli),

washed w ?gfg?ﬁ‘?gmmﬁ?ﬁg br| ne, and finally dried over Na2S
04. Fol 1 owi ng TeonGRRk k&hieer 4- ﬁﬁofoeﬁﬁit%d &Qllﬁ@fl'odﬂﬁﬁ:‘@@@’i REH g Al szia 00
preparative HPLC to give desired material as A salt (40 ny 4% . The

TFA sal mind$.1di msol)ve 6H:Gl, mu YLD vk pddesiirnpuise mettwédhlwqua Gtmd -
NaHC03, extract th .30 20 d eth | yt
s wishdd- BrEmon el hes Thrmrton SaraUEHad 1 Ak Bonomr R et Fdr S0 Hase.
was conveaf feh tfeﬁuialextaﬁu&@erﬁgttt The Bhiflle wid BilEed %@?}20128(106 u@ﬁ VQQ;'he(% wids')

7.62 (br., 1 11-), 7.24 (d, J =.8.4 Hz,
8 4 Hz, 2Ry HCI{5GBLY, é)anEDO ml}), 34d dfed gver s@dsmrrﬁulfamfzm@vdoaf(sqvem aﬁovded He,

) /
260 <Pk sty B8y o ibig Ao fBGET 2005 VO 02 0BS8e

2H), 0.46-0.40 (m 21-i). Ms (ESI) (M+H)T = 445. Anal. Calcd. for C
H28N403.-1. 15HC1: C, 64.19; H 5.92; N, 11.51. Found: C, 64.59; H, 5.74; N,

10. 975 . 526Radsthyl 2E{(cyclgpmpwlp;athyl}a@uy@]k%@WWﬁéwwl}a@ (4- et hoxybenzyl ) - 1H
Ceyel opr opyl Hls Bt pRERLRE B 7o 5o ErRGp niBuimirehamee 6504 e (o7
Mg, 0. 20369 inn @ Eork priVidud stbp)Tin) 8090 aiddhud dthasol 100 m;:@gds&d
cyclopropanemethylamine (5.00 mL, 57,65 samol) at room temperature. The reaction mixture
was heated at 60 °C 6vemight. Afier the usual work up, the crude product, which precipitated
20 out, was collected (8.21 g). MS (ESI) (M+H)" = 266, '

26C: Methyl 3-amino—4-[(cyclopropylmethyl)amino]phenylcarbamate.
-Following general procedure 2C: methyl #[(cyclopropylmetﬂyl)'aminoj-3-
nitrophenylcarba‘matc (8.21 g) was hydrogenated in ethyl acetate (100 mf_,) catalyzed by
25 10%Pd/C (500 mg) at 15-25 psi H; for 1 h. The reaction mixture was filtered through
diatomaceous earth, and removal of solvent gave the desired diamine (4.0 g, 56% for two

steps). This material was used in the subs-equent step without further purification. MS (ESD
()" = 2

" 30 26D: Methyl-1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1 H-benzimidazol-3-yicarbamate.

Fallowing general procedure 13B: Methyl 3-amino-4-[(cyclopropylmethyl)amino]-
phenylcarbamate (4.0 g, 17.0 mmol), DIPEA (5 mL), 4-ethoxyphenylacetic acid (3.06 g, 17.0

mmo]) and HATU (7.10 g, 13 .7 mmol) were combined. The desired product (3.34 g, 52%)




to isopropyl chloroformate (1 Min toluene, 0.24 mL, 0.24 mmol) at room

tenperature. The reaction mxture was stirred at roomtenperature 18 0CT 200

overni ght, and quenched with saturated NaHCO3 (1 ralL). The m xture was

di luted WQ#/E68% (30 nl), washed with saturated NaHCO3PEREEBHIHE, dri ed

over Na2SO4 and then concentrated. The étesulting residue was purified by

prebarative HPLC to give TFA salt (10 ng, 999. 'IR 1MR (CD30D): -5 7.87 (d,
2

1H) = 58%1%015‘?5&&%ugoﬁgé%aétﬂn7ﬁ2ﬁzm I—DMRI_ECDCB) 8765 %¢I OHz,1 ,47.@1 21 d).

4 95 4 8fr. hiL),INL6 &, 54 L(HZ)AM’Q (dAIJ=3§ (M, 231):6 gl o, mfg gH)lz 213) 634@1:,, 1&1),16.18
(d’ J = %%&@fﬁ %wqaé“e'g“ (%HI %3_726%? 5‘2 24‘7129}33)23 7%1(53 ﬁ% %f:(lg F(MH)T
. 422 Aaalus CRost o o, 152 SN by ShORITELE 5 (RSufi= 368" 1T

[ 1- (gycl opropyl met hyl ) - 2- (4- et hoxybenzyl ) -1 H bea ni dazol -5-yl]
JV1-di.nethyl - 2-pyrrolidinecarboxanide. To a stirred sol ution of
1- (cycl dptasppled thyl) 2- (4- et hoxybenzyl )-N-nethyl -1 H 25

) ana (3SR AR SRR e BB Al e R SRS

reacti oasdﬁag@]ufﬁ-h\aagm;c&tl rred at roomtenperature for 5-mn, and then HATU
(280 nmg, 73 mpl ) was added. The reaction m xture was then stirred at

room t e%él’ alt-(seloprapyhmnefhrl)-2 StethoxyoenaxbiCaptiyl-1 fhenzimideab Hagds. m ) were

added and th tr he 30, conbi ned
extracts V\/erg”'{g\/\%g1 Lc ﬁc’p é’f‘ tﬁlq %%&Lﬁg%n%ﬁ#b%zgmgﬂ%g-ycw%g over
Na2SQa, (1.95¢, 4$.00eenbl) alaeddded p\oa«:dmwmogaj aotd @ O} tsdeu@mﬂ MRS/ [T I fied
by preparative HPLC to give its TFA salt =

447. 1 B2y ﬁ@shlmmr#@mmm%ﬁm 23%0@63@ %3 1@@3@9!)@ gg{s Lmﬂi{mmt ent
utyl Nrbd LRHEORE AR REOY| ik (s EhpIRIasl oLk Poghel ool v 1 -

met hyl ur ea. ut'yl 1'socyanate ( o4 selutron o

1-(cycl fmrnmmhpwrhlseldveangm msebmxmwyhohewcmemwlbywdhgmmcmm 5-am ne
(34 ny,_0, i n_ethylene chloride and the reaction mxture
was 't heﬁz@éatﬂé& %@%{9 G GVl pedh then THeS @4 &éogﬁlgﬂhéf'he\xwhorpwmﬁéwby f1ash

chr omat agt At A21ck bi6fudhs Sbhideh) addin@boif WRSketch S Ofhe ARt Tras 2944 -

over Na;SOs and concentrated in vacuo to afford desired compound (1.21 g). The crude

product was used for next step without further purification.

20 27B: N-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-y1]-V,5-dimethyl-3-
isoxazolecarboxamide.

To a solution of 1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-mcthyl-lH-
benzimidazol-5-amine (100 mg, 0.30 mmol) and Et;N (200 mg, 0.20'11111101) in CHxCl; (5 mL)
was added S-methyl—3-1‘sdxazolecarbonyl chloride {0.1 mL) at room temp'eratu:e. The reaction

25  mixture was stirred at room temperature overnight and quenched with saturated NaHCO; (1
mL). The mixture was diluted with Et,0 (30 mL), washed -with saturated NaHCQ;, and then
brine, and finally dried over N2,S0Q;. Following concentration, the resulting residue was
purified by preparative HPLC to give desired material as the TFA salt (40 mg, 24%). The TFA
salt was dissolved in H,O (10 mL) and neutralized with saturated NaHCO;3, extracted with

30 EtO(2x20mL). The combined ethereal solution was washed with brine, dried over Na,SQy, -
and concentrated. The free base was converted to its HCI salt (20 mg). "HNMR (CD;0D): 5
7.86 (br., 1H), 7.62 (br., 1H), 7.45 (or., 1H), 7.24 (d, I = 8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H),
4,53 (s, 2H), 4.34 (d, ] = 6.8 Hz, 2H), 4.00 (q, ] = 7.0 Hz, 2H), 3.50 (s, 3H), 2.26 (s, 3H), 1.34



1HN,\rFR (CDC13): Free base 81.61 (d, J = 2.0 Hz, IH), 7. 33 (d J = ]Hﬁ
IH), 7.16 (d, J = 8.4 Hz, 2H), 7.10 (dd, J = 2.0, 8.4 Hz, éQHC 0%
8.4 H 1H), 4.27 (s, 2H), 10 4.00 (q J=TO

, 2H), 4.28 (s,
Hz, 2H) , 3. %@&?/ﬁﬁéﬁ%m,zm,a 26(s, 3H), 1.40(t,J=7.0Hz, 3H), fq@w&w(m 1H),
1.25 (s, 91f), 0.58-0.53 (m 2H), 0.31-0626 (m 2H) M5 (ES1) (yl+H)r = 435.
The HCl1 salt was prepared using HOJ in diethyl ether. Anal. Calcd for
C26H34N 40 1= 20HE]13 4.83).5 /) C,
54,10 H 07 52 FL 107300 e oo B Ay LHA0.400.4b e 5D, S ()
[ 1- (Cycl of¥iGEDT nemymlzcemeﬁon@xmaﬂ ) 15HEI En6d. h9:dE 582 B, § 154 YFoupd: C,

nmet hoxyph h| ourea. 1-1sothiocyanato-2-nethoxybenzene (100
g, 0.61 %}%HE)&?{M to a solution of 20

1- (cycl opropyl net hyl ) - 2- (4- et hoxybenzy}) - N-net hyl - | H benzi m dazol -5-am ne
(100 mml, 0.30mol) in DM (5 nL). The reaction m xture was heated at 50 C
‘over night Exampdr 2&le product isol ated followi ng renoval of the solvent was

urified chr raph sjli el CH2Cl iving the

ot 1 e pRUBERRY (aey e %%M%%w WAL PR (ad. 5 < 2.0,
8.4 Hz, J = 111 7.50 (s, 1 7.43 (d, J = 8.4 Hz,
25 1H), %gyp&éﬁ:ﬁgﬂel 6, 8 4 Hz 1H§, 7.15 Ed JH) 8.4 Hz( 2H) 7.08-7.
(m 1H) 6. 98-50 9 2elitign ofﬂl&:jz&lppﬁ:p&l%m(t‘dyl)-z (4cBotybdnzyl RMymetbyl 715 d, J =

4
0 (b Begimigaiok Stasiina(e) mg D30 memolpind Bng ) iy s ChyChip By ges gadcay o

g2591v 2 ﬁf‘@ﬂ}bﬁf tdhior&Forat O 120 athiuekd, 0. 2¥Bnl B mbdY ot ot frmp@rturdCrfexanpl e

[I-(cycl apacmmalmmww)ls Qu(eﬁaerdm;dumﬁ?m)wym@nmmwﬁlﬂyk#}omaﬁam de.
32A: V- ( 05, WO 02/ 085866
PCT/ SE02 Q?E]g@b%f"ﬁ%g%‘?%xﬁ% &? ‘iﬁ?tb%ﬁ@ ‘23931318 a?ﬂ\ﬁ/gé'“%a%’a% rtionw se

to aceti W@%&&&%@éa&&@s@mﬁm&&%& THRlI8AFbighe Whxt Ur e was

stirred at roomtenperature for 2 The desi red product precipitated and
it was c@iurifed &Y peepdrative HBLCﬁow@dEx%azﬂtﬁog;g, %’% PD@ARZSDaﬂD) 57.87(d,J=

4-[ (cycl,opy,0 t.hyl) enyl
br ocdiur & B NS TodbIet bR R D T b AN EI T ekl B D 48 4 g
7.7 mmhs)swsl(e ﬁQ%@Hyeﬂgm 95 Bayym, (1504 534-Js, mpz;aa@ota,d:r 7.2 Hz, 2H), 4.01 (q, T =
cyclopropanenethy auai ne
6.8 Hz, 2H), 3.31 (s, 3H), 1.343 (t, J = 6.8 Hz, 3H), 1.27-1.19 (m, 1H), 1.19 (d, J = 5.6 Hz,
6H), 0:63-0.56 (m, 2H), 0.47-0.42 (m, 2H). MS (ESI) (M+H) = 422. Anal. Calcd. for

CasHs N3 03.1.35TFA.0.05H,0: C, 57.72; H, 5.67; N, 7.29. Found: C, 57.68; H, 5.33; N, 7.23.

20
Example 29:

(28)-N-[1- (t:yclopropylmethyl)~2 (4-ethoxybenzyl) lH—beuz;ldeazolaSﬁl]-Nl-dlmethyl-
. 2-pyrrolidinecarboxamide. . )
To a stirred solution of 1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl-14-

25  benzimidazol-5-amine (8¢ mg, 0.24 lIlI;CI.O].) in DMF (3 ml) was added DIPEA (0.2 m!) and
(25)-1-methyl-2-pyrrolidinecarboxylic acid (80 mg, 0.62 mﬁol). The reaction mixture was
stirred at room temperature for 5 min, and then HATU (280 mg, 0.73 mmol) was added. The
reaction mixture was then stirred at room temperature overnight. Saturated NaHCQO; (1 ml)
and H,0 (20 mi) were added and the mixture was extracted with EtOAc (2 x 20 ml). The

30 combiﬁed extracts were washed with saturated NaHCO; (5 ml) and brine, dried over Na;SQs,
and concentrated in vacuo to give a crude amide which was purified by preparative HPLC to

give its TFA salt (18 mg, 13%). MS (ESD (M+H)" = 447.



(10 nL) at roomtenperature. The reaction m xture was heated to refl ux
overnight. After cooling to roomtenperature, H20 (300 nL) was addeldd 8642005
t he desired product precipitated 10 out as an orange solid (18 g, 92%. 32C:.
N { 3- antwoora8§seeycl opr opyl nmet hyl ) am no] phenyl } acet am dBCT/SE@/U0@&& ng

general procedure 2C. N-14-[(cycl opropy neth}ri)am no]-3 nitrophenyl}
acetamde (7.0 g, 28 mml) was hydrogenated in ethyl acetate (00 xnL) with
is 10%%%&0 8 g) at 25 psi H2 in Parr shaker. After work up, isolated the
desired (5 5 g, 89%. 32D

N-[ 1- (cyel gpr g& 2‘%"5 pﬂﬁm%m}@wg@ggwmaﬁéyﬁeﬁ*ﬂﬂn%%é 3 aeetamde.

Fol | om ng proce ur
[ (cycl opnexhylured.byl’) am no] phenyl }acetam de (5.50 g, 25.11 mmol), DI PEA (6.50
] 0 mmol and HATU

Eﬂ 11. %'3 gg%—##ﬁnhygqt}%% ﬁ%gﬁéd%dgg Iégsglﬂlgmi éﬁ?z(@ycﬂmwxl@ w2 lre
O B P Bl S R0 O b A B BCGkid 2 pl, 0. Rphron bRGRGE TR, § 70

Hz, 2H) Séﬂ%&nﬁ&be 2idton nﬁxﬁh@e@a%eﬁ Heatddt, 603’016".’6('@%116&'11&: c:lld@ rcfdhct Was= 7.0
Hz, .3H), 6096&r 0.48-0. 41 SIS
(ESI) ( przifieg by Hashe OWthnéﬂwﬂﬁﬁl Hgmcgyze desiiad @reac %)H, 7. 23

1 Coy TBIMEO DT RERN I ST [ taRegn Yl 320 A St 5@“@ 164l B e

380/AIKIO>;B 4lzwrmje7 (®¢d3, rp.ones I&ddﬁj 8.88 ad, Wed 4.4 317, DEB AL 23\G, PHRSIE 7S94, on of
N[ 20 ( cﬁé’p(ﬂw GhYO ﬁl;l) )3 98- (édeﬁﬁd@@éﬁz???(&ﬂﬂbﬁeh@ b d 570 He, 3} 428t ani de

(545. r (13;p1) at
room t en‘pggat E'Q)érf‘%n( r ogew% %‘ﬁg%rgggt“fo’cgm’ Eﬁzt&dse(%\/\gg% jI]ﬁr r eg gtL room
t enper atké HC odlt \aaé'pre;ﬂ&dl Ltsmng(d! lhumnlyuan&ro C T 2005 NVO 021085866

PCTJSE02/ 00769 64 Wltl’} H20 extracted with CH2CO 2 x 50 nmL), The
ext r act 4nilefalcd HtirsibaN el 2 [hle GottsR: Sabth0ar Bd7 RArIA 5% Oﬁ@j Gried over

Na2804 Bgdrq¥ | <10 ent gave a yellow sh residue (530 ng) which was .
purified ﬁa:)s?’hf\lézgger{mt ography on silica gel (MeOH CH2CI2, 1:10) to

affgrd product (510 ng, 849%. HINIR(CDClS) S754(d J =2.0 Hz, IH,
731(d 7 =284 1H) 7.16 (d, J = 8.4 Hz, 211), 7.02 (dd, J=20 8.4

Hz, 1HEX Bhftld J 8.4 Hz, 211),-5.98-5.84 (m 111), 5.12-5.04 (m

H)
4.5 (M(cﬁggmggm&mm%zhéxsfhe@zm.lﬁ hokfhaatols Gy, 21D, 3.93 (0

J =6
methoxyphenyl)-N-methylthiourea.

l-Isothiocyanato-2-methoxybenzene {100 mg, 0.61 mmol) was added to a solution of
20 1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-V-methyl- 1H-benzimidazol-5-amine (100 mmol,
0.30 mmol) in DMF (5 mL). The reaction mixture was heated at 30 °C overnight. The crude
product isolated following removal of the solvent was pur;ﬁed by chromatography on silica
gel (EtOAc/CHLCl, 1:1) giving the desired product (85 mg, 57%) lHI‘}MR (CDCls): free base
§8.26 (dd, ] = 2.0, 8.4 Hz, 1H), 7.74 (d, I = 2.0 Hz, 1H), 7.50 (s, 1H), 7.43 (d,J=84Hz,
25 1H), 7.20 (dd,J = 1.6, 8.4 Hz, 1H), 7.15 (d, ] = 8.4 Hz, 2H), 7.08-7.02 (m, 1H), 6.98-6.92 (m,
1H), 6.83 (d, J=8.4 Hz, 2H), 6.75 (d, I = 8.4 Hz, II:I), 4.29 (s, 2H), 4.00 (q, T = 7.0 Hz, 2H),
3.96 (d, ] = 6.8 Hz, 2H), 3.80 (s, 3H), 3.58 (s, 3H), 1.37 (t, ] = 7.0 Hz, 3H), 1.10-1.00 (m,
1H), 0.39-0.52 (m, 2H), 0.32-0.25 (m, 2H). MS (BSD) (M+H)" = 501. _

30  Example32:
Y-Allyl-N-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]acetamide.
32A.: N-(4-fluoro-3-nitrophenyljacetamide. )



1.88 (s, 3H), 1.39 (t, J =7.6 Hz, 311), 1.10-1.00 (m 111), 0.59-0.52 (m
211), 0.31'-0.26 (m 2H). M (ESI) (MtH) T = 404. The HCl salt was preﬁ)g?d
using HC in diethyl ether. Anal. 10 Calcd for C2;H24N302..HCL. 1. 5HI0 005
64.24; H 7.07; N, 8.99. Found: C, 63.96; H 6.80; N, 8. 84. Exanpl e 33:
N-Ally1- 1 W@ 998§55r opyl net hyl ) - 2- (4- et hoxy benzyl)-1S-b eWeT/HE/00769
azol-5-amne. is To a solution N-allyl giir

[ 1- (cycl opropyl met hyl) - 2- (4- et hoxybenzyl) - | H-benzi m dazol - 5-yl]acetam de

\(Agéohgg% e:jnt Et re %mB over mi gﬁa@%ﬂ%ﬁ%{ en aléﬂ SJT%C toggﬁ-i r%@g@%@xlswﬁ)ure

t enper at wtesond bgnperitide UTTe: MaGH onQRIRARE Wvad fibrddnat MR emperadire D ROrHel, and
extracted with CH2Cl12 (2 x 100 M.). The conbined extracts were washed with

brine, drdesigecireduckiprespitated and irveasreoHentesrndiiriod uimcue (1210 g, 7036). due was
purified by chromat ogra-phy on silica gel (CH2C12: MeCH 25:1) to give |ight
yellow oil (400 ng, 87%. 'IThIMR (CD3CD): 8 8.03 (br., 1H), 7.64 (br., 11),

yellow : L "
£ 58 G aop ity s it el ) 7 54, e, 2100

111) 4 59(s, ZEpllakmgg(enbralqﬂoﬁdmemE Tb. m(moanw«mzﬂmu) 341iB@phenyl)acetamide

(9750 i Bt miod g o b bbb ubp i 51

was pr ep%{@ﬂi 81 98mHlhpl A, %QY&C@&%M@%E he@i ﬁqeﬂt%QE)Vleght After
C23H27N3 1. 2520 C 60,46 H N 9 19 FEound Co 60 53 H,

6. 64; N, ‘c@olB@.to Emmn@em;resﬁzamﬂ mlemasaqddc;bgddrtm fesirpd product precipitated
-2-(4-ethoxybenz azol -5-yl]-2-pyrrolidinone. 34A

1- (Ot oBPé% % %ﬁ&‘@% bEgé hoxybenzyl)- | Hb enzi mid azol-5-anine. A
sol ution of

N-[I-(cycl oproryl nmet hyl ) - 2- (4- et hox ben@]ym 1H benzi m dazol - 5-yl - acet ani de

(727 ng, 3ZCniYot3yanino#-[(Cypbrprecoimeth %Ylmmderred at refl ux

(ERLIR et R
was col Iﬁ&bpﬁb aédtzlrhsz@‘('}’ ggl 2®m@iolpvidlyd Shﬂ&ﬁnl%ﬂ@@bwd’tata%?y(m:ﬁﬁj witiel | ow

solid 611 M5 ( (M, H)y 22. 5 34
1-[ 135 cth%g 9|5)p31 Hy mParr shaker. After work up, 1solated the desired product (5.5

2-(4-et hox%;; zyI ) -1 Hbenzi m dazol -5-yl]-2-pyrrolidinone. To
1- (Cycl p&nrret hyl ) - 2- (4- et hoxybenzyl ) -1 H benzi m dazol - 5-am ne (72 ng,
0.22 mml) and DI PEA (150 pL) in CH2A 2 (3 nlL) was added 4-bronobutyryl

chlorlde 40 pL,
N-[I (cyclopropylmcthyl) -2-(4-ethoxybenzyl)-1H-benzimidazol-5-yljacetamide. -

Following procedure 13B, ¥-{3-aminc-4-

20 [(cyclopropylmethyi)amino]phenyl} acetamide (5.50 g, 25.11 mmol), DIPEA (6.50 ml, 37.5
mmol), 4-ethoxyphenylacetic acid (5.40 g, 30.0 mmol) and HATU (11.40 g, 30.0 mmol) in
DMF (100 ml) were stirred at room temperature overnight. Isolated the destred product (4.5 g, .
86%). ' N
'HNMR (CD;0D): & 7.89 (s, 1H), 7.44-7.36 (m, 25, 7.13 (d, T = 8.4 Hz, 2H), 6.83 (4, T = 8.4

25 Hz, 2H), 4.25 (s, 2H), 4.03-3.94 (m, 4H), 2.14 (s, 3H), 1.34 (t, = 7.0 Hz, 3H), 1.06-0.96 (m,
1H), 0.48-0.41 (m, 2H), 0.29-0.22 (m, 2H). MS (ESD (M+H)" = 364. Anal. Calcd for
CHasN;30,.1.5H,0: C, 67.67; H, 7.23; N, 10.76. Found: C, 67.50; H, 7.12; N, 10.65.

32E: N—allyl-N»[l~(cyclopr0py1methy1)-2-(4—ethoxybcnzy1)-lH—bcmhﬁduol-S-yl]aceMde.
30 - Allyl bromide (0.3 mL) was added to a well-stirred two phase solution of 50% KOH (5
mL), N-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yljacetamide (545-
mg, 1.50 mmol) and n-BusNBr (64 mg, 0.2 mmol) in CH,Cl, (15 mL) at room temperature
under nitrogen. The reaction mixture was stired at room temperature for 2 h, and then diluted




0.35 mml ). The reaction was stirred at roomtenperature for 3 h, then 50%
KOH (3 nL) and n-Bu4NBr (5 ng) were added to the reaction nixture. TRECT 2005
reaction was vigorously stirred for to 4 h, diluted with HO (10 nlL), and
extract eGVOWIBsEERCL2 (2 x 20 nmL). The conbi ned ext ract s REVSEONBEBER Wi t h
H20, then brine, dried over Na2SO4, ang4concentrated in vacuo to give the
crude | actam which was purified by pzeparative TLC, and subsequently

by
(coBoD, - WEE T8I0 fha b FERCHEIIPRAS LY e Sk Yyboe by g o070 % 50 (dd
2. 0, wishédd l‘ﬂth s!xtuH):ed ﬂaf?@O( dnrm& dridd &c?NhBSOZ{ﬂ)emo@aQ@f s{oﬁ.ﬁclrlrzlgave 9.2 Hz, 2H),

6 (s, 2H), 7 (d, 6.4 Hz, 211) ( . 2H), 4.01 (q.
6 s mlowmh)rem@edm mp) whishgvas purified Hy fash plroguatography or siljcagelt Hz, 2H), -

. 1, 28-.1. 0. 64-0. 57 oH), 0. 49-0. 42

I(Vé’{ ?1’#'&9@ frord,Sateri36 g, db): O 00 S latn e b 1rb0 C
8% HH}'J_’N[ﬁ?(CDR?SIJ)Sa 334 (&9wnslo HLI1H§ 7. 3P(d, M= £4 301 1) 7.¥6 @97 =30 B¥anpl e 35
3- (Qyci GO BYE fdst, By 2.0,3-4 Uz elHio oy 23+ BINEIN-2HDe © 19845 86(m it a.02-4, G (o, py r i di

G AL 15 (5 LD R R AT s
6-chl ororg @(Srﬂgpr @@gg@tjl_nj §racimh (Lol2od mﬁﬁ?éﬁi@b 122 room

t enper at'ure ¢tion nmixture was stirr@é t eratur ‘for 2 h
and con@hHt ¥stEADINEHE s0404THEher BE1 sjllltewa@asepaiecismhgﬁdillmdiemgl ¢!2ér. Mgal. and

t he sol ytion S | 3 n T re was
ext r'iict Zﬁj’]%ff’h H@%@%a%%ﬁgrﬁé%%?ég%ﬁgoyﬁﬂ)ﬁ h&gt %m@oabﬁ"hgg %;g‘g% S Wer e
30 washedwi th brine, dried over Na2ZS O4, concentrated in vacuo to give a.’
bright yellow solid (1.30 g) which was used in the foIIovm ng reaction

w thout further purification. 35B: Methyl
6-[ (cyclopro rret hyl )am no]-5-nitronicotinate. 1 8 OC T 2005 W 021085866

PCT/ SE BPE%6 6: [ (eycl opropyl nmet hyl )ami no] -5-nitronicotinic acid (1.30
g) was W§§91L1/@%%wﬂ@%%ﬂ@l@%x}ba&@l)@beﬁﬂﬂmﬁmﬂﬁl;’miu% Min hexane, 6

m.) was added dro Thé " reactioh m xture was stirred at room
tenperat ure BvesmiugdmJ;V-aélﬂHNddF(Gxaqlowrapﬂdlethyl)f&dmthwy@ml) 1k bdeimmdedo)d  est er

> 9) 5 Wﬁ'acetamm%e (&JI elgﬂ)flg li:“.t&glxéo %ulsq.ve\(sm Jdgg&j 50‘9%(3){-1' (gstmﬁn’fhe reaction .

mixture was heated to reflux overnight, and then allowed to cool to room temperature. The

J
4.
J
1.
(
6

H
BCDIIU'III

mixture was concentrated in vacuo to around 20 mL, and extracted with CH;Cl, (2 x 100 mL).
The combined extracts were washed with brine, dried over N2»:SO4 and concentrated in vacuo.
20 The residue was purified by chromatography on silica gel (CH>Cla:MeOH 235:1) to give light
yellow oil (400 mg, 87%). ' o
"HNMR. (CD;0DY): 8 8.03 (br., 1H), 7.64 (br., 1H), 7.54 (br., 1H), 7.28 (d, T = 8.4 Hz, 2H),
6.96 (d, ] = 8.4 Hz, 2H), 6.03-3.92 (m, 1H), 5.43 (4, T =24.8 Hz, 11—[):5.40 (d, T=18.8 Hz,
1H), 4.59 (s, 2H), 4.41-(d, I = 7.6 Hz, 2H), 4.04 (d, I = 6.4 Hz, 2H), 4.03 kq_, I=6.4 Hz, 2H),
25 1.36(t, ] =6.4 Hz, 3H), 1.30-1.18 (m, 1H), 0.66 -0:58 (m, 2H), 0.50-0.42 (m, 2H). MS (ESI)
M+H)T = 362. The HCl salt was prepared using HC! in dietﬁyl ether. Anal. Caled. For
CHaN30.2HCL1.25H,0: C, 60.46; H, 6.89; N, 9.19. Found: C, 60.53; H, 6.64; N, 8.89.

Example 34; )
30 1-{1-(cycIobropyImethy])-Z-(al-ethdxybenzyl)-lH—benzimidazol-S—yl]-Z-pyrrolidinone.
34A: l-(Cycloprobylmethyl)-?l-(ﬁi-ethoxybenzyl)-1H—benzimidazol-5-amine. ‘
A solution of N-[ 1-(cycl(_)propyhncthyl)-2-(4-cthoxybenzyl)-lH-benzimjdazoI—S-yl-
acetamide (727 mg, 2 mmotl) in 1:1 20% KOH:EtOH (20 mL) was stiured at reflux overnight.



3 5C. Methyl 5- am no- 6- C(cycl opropyl nethyl)am no]nicotinate. Fol igm r?%
general procedure 2C. Methyl 6-[(cyel opropyl nethyl)am noj-5- nitron Gl AR
(1.5 g) was hydrogenated in ethyl acetate (50 nmL) with 10% Pd/ C (100 ny) at
20 psi H2W02P85866 shaker for 2 h. The reaction m xture waBCTSE208] t hr ough
di at omaceous earth io0o and the solvent ré&noved to give the diamne (1.12 g)
whi ch was used without additional purification in the next step. 35D: Met hyl

3- (cycl opmgyﬂ,é@&%]lehwt%e &ﬁxﬁﬁé‘%%’ B&aAeh kit t Nrﬁé%og%ﬁ 'Ob]aﬁﬁ’ﬂlh%]téégnam o. 6.

carboxyl ate. 1Is Fo ng general procedure 13B: i ned met
[ (cycl oprwpsyd:uibtthglby fildtatiof ho give itheedesir¢d B dnyt, as-a4ab: yeﬁnW)sph&)EPEﬁg((Q.‘S%) m), 4-

et hoxyphe ti ¢id (850 ng, 4.72 nmol) and HATU (1.80, 4.74 mmol) in
“D1vl F (151\4%@%@{!@6 ‘product was purified by flash chromatography on

silica-gel (EtOAc) to produce the desired product (530 ng, 34%. 20 "HN'VIR
(CDCI3)8900(d J =2.0 H, 1H, 8.61 (d, J =.2.0 Hz, 1H), 7.17 (d, J

;E{) 0 H 003’23(@(: 11 @],—@ﬁlcléﬂgp}tlmetk@lm{%—ﬁtggld)be:éyl%h(-‘ﬁcnzﬁdﬂ%ﬁolérﬁ]i}ﬁ)@noﬂdﬁgon% I%l) Hz,
1.16-1.06 (m TM(leopmlmsthfW @mthowba . b enfimziapol-Sagme (72 mg, 0.22
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3- (cycl opr3ppkdest 'Dh’d r)eacambéemtdmmealaermmi Seriplekaire dexa0h, 4hdr 0% KOH (3 mL) and
b] pyri di ne- 6-car boxyl ate (260 0.71 mmol ) in THFE/ MeCH (1:1, 6 m) _ was

added 1 N-Brnda(} ;g vereaqﬁﬁiﬁd)to WH@CFBHW@FP g reackonras Yigpiopaly stered fgom

t enperat yre 4 188 S 1 ssol ved
Tt ( 0% chiftea S o ORRRTHLGLER i (RGGE @ ol T iR L5 The
sol i d wagxieadtd vat edsied3IGHHTEO, ﬁaﬂbﬁh@ dﬁﬂeﬁbﬁ&tl@aﬂﬁ@&, a8 teoAcEheskedid ha.cuEtoOA\C (2
x 50 m ). _ The extracts were dried_over NNTa2SQ4 and concentrated in vacua to

afford ~&ivedbeisdolastrmeriash ges probicrey Pepuapye Thhardeubsegientlyiy was produced
oSO A B oy S R AP 5 SPLABIRED o 1V
9 2 Hz, 8aH)(d, 16=Ba Hud 1 H)] 7-99(27 HA,2 BH) 1H)47IK€) (@8, 7 28D, 941—12111{91 7.26 @, b=4 Hz,
Iy 352(1% 75955(2d8gF9?ﬂ)z,2H)143536( D437 T8 b 4 0P 0 03 M 1M,
2 B 6y sl R #0212
(t,J=6.8 Hz, 3H), 1.28-1.18 (m, 1H), 0.64-0.57 (m, 2H), 0.49-0.42 (m, 2H). MS (ESD)
" (M+H)T = 390. Anal. Caled for 0241-127N302.TFA_-0.1H20: C,61.80; H, 5.63; N, 8.32. Found:
C, 61.75; H, 5.30; N, 7.99. '
20
Example 35:
3-(Cyclopropylmethyl)-2- (4-eth0xybenzyl)-N,N~d1ethyI-BH—1m1dazo[4 :—b]pyndme—ﬁ-
carboxamide. :
35A: 6-[(cyclopropylmethyl)amino]-5-nitronicotinic acid. .
25 Cyclopropanemethylamine (1.70 g, 23.90 mmol) was added to a solution of 6-chloro- -
S-nitronicotinic acid (1.12 g, 5.53 mmol) in MeOH (25 mL) at room temperature. The reaction
mixture was stirred at room temperature for 2 h and concentrated in vacuo. The residue was
dissolved in H>0O (20 mL), and the solution was acidified by adding 3N HCI until pH = 3. The
mixture was extracted with EtOAc and CH;Cl (2 x 100 mL) and the combined extracts were
30 washed with brine, dried over Na;SO,, concentrated in vacuo to give a bright yellow solid

(1.30 g) which was used in the following reaction without further purification.
35B: Methyl 6-{(cyclopropylmethyl)amino]-5-ritronicotinate.




To a stirred solution of

3- (cycl opropyi met hyl ) - 2- (4- et hoxybenzyl ) - 3Hi ni dazo[ 4, 5- 18 0CT 2005
b] pyri di ne-6-carboxylic acid (150 ng, 0.43 mml) in DV (5 m) was added ,
DI PEA ( OWDX02/08§856 0. 69 nmol ) and di et hyl ami ne (60 4, 0.58PEHBER/IIMAe reaction
m xture was stirred at to roomtenperatgsre for 5 mn, and then HATU (200 ny,
0.53 mol ) was added. The reaction mxture was stirred at roomtenperature

et i o e SRR FAE Ty BRI o DRtk R 0. Mhs M hea i t 1
H2O (20 MbkOH/@ie6( 1, 5D oy 2 364 TMSCHER (TRNnMek a1, 6 MIY 3G addeiBogiiisd dug Was.

purified by flash chromatography on silica gel (EtOAcfMeOH, 20:1) to give
desi r ed Tasntide ofixiGe s stirseded sgomeraperaiues ayemightiaad concenteted orwespngiveg HO -

oL R BBt T R Rty IR
8.4 tz, 2H), 6.88 (d, 3 = 8.4 Hz, 2H), 4.46 (s, 2H), 4.24 (d, J = 7.2 Hz,
213), 3.98 (g, J = 7.0 Hz, 2H), 3.57 (br, .2H), 3.32 (br, 2H), 1.33 (t, J
7.0 Hz, 33C: Nethyl3Rarhinbe6-((oycloptbpylniydlamintinicognatdd) . MS (ES1) (M ; -H)- =
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1;] I( q/p:j@@psi_iﬁj Mﬁia!myih)ak&-f@;& bt ﬂmayagilmmmb?meﬁgéraibiﬂamheﬁgmﬁgebm mttbdd .
chl ori de. o] m xture, of .conc.,. S ¢ (0. was added | -
(.cylé‘; op?gp;fw V&?i f_)em?w%—oe&%%%ﬁ?fg %--f?;é%@?ﬁaﬁma?asgéﬁ -oamfgglgezlgsdn?h 0.6
mol ) . T NG furxfure was stirred and cooled to <-- - an en a
Coruli R et 5% r%'; 30 0.65 mml) in H2O (0.065 nl) was added slow y
and the m xture was stirred between -10 C and --5Cfor 45 mn. In a

separatg_f{ | , S ‘'was bubbl.e O mni .aceti id. (0. m.). CudC
(15 o) T S Sepanamimts bbb e sl A8 e o f bt poen
suspensigin:Regame bl ue-green. The mixture containing the copper was then
cooled to <I0 C, 1 8 OCT 2005 WO 02/ 085866 PCT/SE02100769 68 and the

di apot i zat i diollvwitzigenewd praxddiad 1dBo pPandbaedintathyd Siamineg: After all the

di i | t dded,, the m i i t 1:1, 4
1) and EhAP AR ERTRER R Flco et Pa) Bifer et BEES Wi rached w i’ H20
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my, 78 was used in the subsequent reaction
"~ mL). The crude product was purified by flash chromatography on silica ge! (EtOAc)to

produce the desired product (530 mg, 34%). .

20 'HNMR (CDCl3): § 9.00 (d, ] =2.0 Hz, 1H), 8.61 (d, y =2.0 Hz, 1H), 7.17 (d, ] =8.0 Hz, 2H),
6.84(d,J = 8.0 Hz, 2H), 4.33 (s, 2H), 4.06 (d, I = 7.2 Hz, 2H), 4.00 (g, T = 7.0 Hz, Zﬂ), 3.97
(s, 3H), 1.39 (t, T=7.0 Hz, 3H), 1.16-1.06 (m, 1H), 0.52-0.45 (m, 2H), 0.44-0.38 (m, 2H). -

35E: 3~(cyclopropylmethyl)-2-(4-ethoxybenzyl)-BH—imjda:-on,S-b]pyﬂdh;.e-&carboxylic
25 acid. ) '

- To a solution of methyl 3-(¢cyclopropylmethyl)-2-(4-ethoxybenzyl)-3 H-imidazo[4,5-
b)pyridine-6-carboxylate (260 mg, 0.7] mmol} in THF/MeOH (1:1, 6 ml) was added 1 N
NaOH (3 ml, 3mmol), The reaction mixture was stirred at room temperature for 3 b, and
concentrated in vacuo. The residue was dissolved in H;0 (10 ml), and acidified by adding 1 N

30 HCl solution to pH = 5. The solid was collected (230 mg), and the filtrate was exiracted with
EtOAc (2 x 50 ml), The extracts were dried over Na;SQq and concentrated in vacuo to afford

an additional crop of product (20 mg). The desired acid was produced in quantiative yield.



s soon after formation and wi thout further purification. M5 (ESI) (M-H)+ =
405. 36B: N-Cycl opentyl-i-(cyclopropyl nmet hyl)-2-(4-ethoxybenzyl)-I H18 JCT 2005
enzi m dazol e-5- sul fonam de. To a crude sol ution of

| - (cycl opnepyb/maesgssy| ) - 2- (4- et hoxybenzyl ) -1 H benzi m dazol ePCI/SER/®Ef ony|
chloride (from0.2 mol of aniline precugsor)' in dichloronethane (4 nlL) was
added cycl opentyl amne (0.4 mmol) followed by pyridine (0.5 rrL) The

&22“28823 ‘B o axsf (LT -2 i@cﬁdgﬁf@aé&@?@rﬁ% Toted over
S

clvﬁr oma'??)gF’Zaprlf/gjt]gF gi \%F%%??Bpggmlﬁghgdvggﬁ r eat ggc(%']?ﬁblzg%%@Hm
sol ution ilB1dt,&Hy2 Het 3, 1t16-1.03 (my 18, DiEB-0s3 (m, @ED. my, 81%. ' H NMR (400

MHz, CD30D): 5 8.29 (s, 1H) 7.78 (d, J=8.0 Hz, 1H) 742(d J= 8.0 Hz,-
1ii), 7.16 (d, J= 8.4 Fz, 2H), 6.84 (d, J= 8.4 Hz, 2H), 4.32 (s, 2H),

"1 501 4oy Bylorto @ém?%h?ﬁ%@-e‘é% ﬂaﬁ%ﬂ&%&yﬂ%ﬁﬁméﬁf}ﬂé@ 85100’

(m 1H), Erb&kahidd (m 2H), 030025(m 2H) I\/S(ESI) ( MtH) += 454. Anal .
20 Cal cd for C25H31N303S.Q 3HCI: C, 64.6 79; N, 9.05. Found: C,
64. 45, H, 6.97%0 Nshrsed@eluﬂesa&ﬁm(éycs‘qpmpylmethyl)-z-(f!—ethoxybenzyl)-3H—nmd320[4 5-
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1- (cycl ophppydaetnby)lapd dielilatine 50 1060238 pimol) HFHpaeZLoh ¢z Bt Ewis Shitedany |
chloride (fromO.2 nunol of aniline pr cursoré' 1- nethyl pi perazine (0.4
enr ol ¥ pyppmtﬁ@pfremseﬂ?[ njip, 3dtegn DPéwWﬁgwfdﬁsk Thegeagdion

stirred t&ﬁ% s the
HCl salt terwag urm ro%@é&ﬁ%ea%?ﬂ%?s&ﬂ% HJE@QR/FP{S%Q&E} gt lon in
di et hyl eﬁlbanth(ﬁﬁmml‘h?ﬁﬁzﬁmreaﬁas dﬂhﬁ&&i (vitB(Etﬂmt 00 rﬁlPaﬂcDbhe eSirBct@hs (v&shécH)
7.71 (d, J=8.6 leg—gln (d, = 8 1H), 7.13 (d, J= 8.8, Hz,
6.83 (d, & H’%(iwzml ed wt%bfa qubwﬂaeﬂﬁte(iéﬂ Varup. TJlFffﬁid edwa-sﬁlrﬁezlh;t
180CT205 3§
3.04 -2. ?nﬁm ﬁ@g’éghgg? §1ﬁ %é?ﬁg]ﬁ%zf% :fé?}%gg(ﬁ E‘)%wég&;gr ié—agm“%ﬁ}% > 08- o 98
(m 1iH), GQ‘Voé}Kvlﬁch%as(dmv&ﬂeﬂ)to 11k @ireOp@ingHC1 2R ustESE—]]EHSﬂ.&)he(hMIéthérwﬂBQ Anal .
cal gi fﬂrme%ngﬁazs'\%?s% eats " (58D 38 281 LY T 1 B s Bh i T L3 0 S0V ©

1H), 7.21 (d, J = 8.4 Hz, 2H), 6.88 (d, T = 8.4 Hz, 2H), 4.46 (s, 2H), 4.24 (d, I = 7.2 Hz, 2H),

3.98 (q, J = 7.0 Hz, 2H), 3.57 (br, 2H), 3.32 (br, 2H), 1.33 (t, T = 7.0 Hz, 3H), 1.32-1.10 (x,

TH), 0.56-0.44 (m, 4H). MS (BSD (M+H)" = 423. Anal. Caled for -

20 CaHioNiOz*HCI0.20CH;OH: C, 64.68; H, 7.07; N, 12.48. Found: C, 65.07; H, 7.13; N,

12.13.

Example 36:
N~Cyciopenty]-l-(cyclopropylmﬂthyl)-2{4~ethoxybenzyl)—Lthenzimidﬁzole—S«
25 sulfonamide. .
'36A: 1-(Cyclopropylmethyl)-2-(d-ethoxybenzyl)-1H-benzimidazole-5-sulfonyl chloride.

" Toa mixture of conc. HCI (0.6 mL) and HOAc (0.18 mL) was added 1-
(cyclopropylmethyl)-2-(4-ethoxybenzy1)-IH—benzimidazol-S-aﬁine (193 mg, 0.6 mmol). The
resulting mixture was stirred and cooled to <~10°C; and then a solution of NaNO- (44.8 mg,

30 0.65 mmol)in ﬁzo (0.065 mL) was added slowly and the mixture was stirred between ~10°C
and —5°C for 45 min. In a separate flask, SO, was bubbled for 30 min info acetic acid (0.6 -
mL). CuCl (15 mg) was then added and more SO, was bubbled until the yellow-green

suspension became blue-green. The mixture containing the copper was then cooled to <10 °C,




Exanpl e 38: 1-(Cycl opropyl net hyl ) 2- (4-et hoxybenzyl) N-ethyl-1H

benzi m dazol e-5-sul fonam de. Fol | owi ng general procedure 368: Used 180(T 2005
1- (cycl opropyl net hyl ) - 2- (4- et hoxybenzyl )- | H benzi m dazol e- 5- sui f onyl

chl ori devd camss8862 mmol of aniline precursor), ethyl am peT(SEddihasssol ution
in THF, 0.4 mmol) and pyridine (0.5 mggin. CH2CI2 (4 nmL). The resulting

m xture was stirred at roomtenperature overnight. |Isolated the desired

i sol h dif bt s e R ier iR sEak heel wiiemneryel < s 28

( E') 116i éJef:g §dcfe9, thé E@xt%e"?as p%@ed ﬂto‘i?es\.,(ﬁﬁite H§]1"l & BLB"%nd %M: (exizaci% ith ‘(])8_ g’ g 8H-Z~s

(m 2H) ,cucmomnemancxs x7156cn.ls[z waswd,wﬂh HgO(2 x M),@nwpv&mdgsmw&l 00 (m IM |
0.55-0.52 ( H) .. 0.30-0.24 H = = 414. Anal . Calcd |
for G | 9950 @eqmlalman 1@110“’5%31@80 mﬁ@@&f}vm%w@% mpthe fpsequentggaction H,

z \7'?'5 ’(;I Cﬁlhﬁﬁ -| sope Igmf -géﬁj%fgn‘ﬁggtgﬁ%{&[}g-carg%ﬁ;l)de %\ 'sol ution of

met hyl 4- ethoxyphenyldlthlocarbanate (0.0274 g, 0.121 mol) in DT (0.2 niL)
was added to a m xture of 3-am noN, N—dlethyl 4- (|s entylanlno)benzavllde
(0. 03343¢B: N-Girnertt )l(mpﬁwlrﬁethﬁ%y@ﬂbw!@sbﬁa@ UET dzezimidazglei®1 nmol ) in
DVF (0. éﬁgh% The resulting suspension was stifred V|gorously for 5.5 h,
and an ﬁal portion of red zs nercury(ll) oxide (0.0130 g, 0.0600

nol ) was adﬂ@sicméé kethtic dfT I {cpdopuid p Aty PRIY-e iR x Db erdzhB- 1 H-BaG1thidRzoMAS
diluted with 9;1 CH2Cl 2: MeCH, | caded onto a small plug of silica gel, and
el utted e lfpnwh@l%éﬁe(ﬁgm Q& mmaelyné paifipe mu@p@aaﬁlmomﬁ@eﬁﬂr@%was and t he

Lo pr ovi e pRASepbf ol o AREED S 51533095 R GLELE BBl KRR, 7 70

mat er i abamusreh yomhml temg@taﬁmmaﬂﬂ@h&tdtmar@o hq,)pmchuded andMik hex@R vl i d.

"H NMR ( CD3 T=8 38 (2 overl adopl ng d; 3H),
7.35 (sextfaqtriﬁwlfh Cﬁzf(ld? XJIQ:tgL}; dF!Ed Om)Mg%O@Qﬂct ﬁ?ﬂcﬁﬂmjg# Thepgsidugpyas 4. 12 (q,

1 47136(t iehbys ‘ﬁzﬁ%l}ﬁ?&”% %k%%?gépwﬁgi&f%m&“‘ﬁgﬂé"h?‘?“‘ﬁa‘p%téé%f‘ﬂgoo5 o)

02/ Q85866 HO! Gk 0 AicBT &8erlto A8m( the HIGGalt (62 mgb B %) 1‘3@%4(0@@3@
172.51, 160.57, 151.15, 134,20, 132.87. 130.29. 128.70, 128.44, 123. 46
117. 18 COODX%4 8.2913, 138, 7.88 (hI=8 45 1H).4R42 61, T2 8.0187, 139), 196 (4,37 S6Hz22. 76,

15.07, 14 884 (9= 94 uf3Rh; 4. 58S, Yo Mok BRLhm 43438 (m, 110, 1.80-1.74
(m, 2H), 1.64-1.56 (m, 2H), 1.50-1.42 (m, 2H), 1.39 (¢, T= 8.2 Hz, 3H), 1.42-1.34 (m, 2H),
1.08-1.00 (m, 1H), 0.58-0.54 (m, 2H), 0.30-0.25 (m, 2H). MS (ESD) (M+H)* = 454, Anal.

30  Caled t:0r 02;H31N3038.D.3HC1: C, 64.64; H, 6.79; N, 9.05. Found: C, 64.45; H,6.97; N, 8.66.

Example 37: )
1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-5-[(4-methyl- 1-p1peraz1ny1)sulfony1] -1H-
benzimidazole.

25 Following general procedure 36B: Used 1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-
1H-benzimidazole-5-sulfonyl chloride {(from 0.2 mmol of aniline precursor), 1- -
methylpiperazine (0.4 mmol) pyridine (0.5 mL) in CH,Cl; (4 mL). The resulting mixture was
stirred at room temperature ovemiéht. Isolated the desired product as the HCI salt after
column chromatography and treatment with 1 M HCI solution in diethyl ether (59 mg, 75%).

30 "H NMR (400 MHz, CD;0D): § 8.02 (s, 1H), 7.71 (d, J=8.6 Hz, 1H), 7.64 (d, J= 8.6 Hz, 1H),
7.13 (4, J= 8.8 Hz, 2H), 6.83 (d; J= 8.8 Hz, 2H), 4.80 (s, 3H), 4.31 (5, 2H), 4.10 (d, I= 7.2 Hz,



Tabl e 2. Biological data on Exanples 40-62. Ex. NohCB2 |IC50 (mV) hCB2 EC; a
(n,1)Emax (% 402.81.274 411100-2152 4223576 43262.8100 44181.7106 13 0CT 200
454- 48123101 461006970 473.31. 470 4827933 49326. 867 50832 52227.841

53366. 746 YBAAB88E6 4 - 66 55715 565.41. 588 579.52. 872 5932884E/FECUY7P 61Ki

hCB2-Sf9 (n=2): 11.4 62 Ki hCB2-Sf9 (n=%p: 4.5 For Nos. 61 and 62, the K
has been neasured from 2 conpounds nmade in a plate. 1 8 OC T 2005 WO

021085866 1 SEQ2,L .
2-[(4-Et h%ﬁgérﬁ E@’I J)‘%@%% ?ﬁﬁ@‘?ﬁ@?%( P E A3 4 IF 380 Aazol e-
S5- 1.08-0.98 (m, 1H), 0.47-0.43 (m, 2H), 0.31-0.26 (m, 2H). MS(ESI) (M+1)": 469.

Anal. Caled for C5H3N40382.7THCL0.4H,0: C, 52.29; H, 6.23; N, 9.76. Found: C, 52.54; H,

6.21; N, 8.67. °

Example 38: )
1-(Cycloprbp}'quethyl)-z;(ti»ethoxybegzyl)—N—ethyI-lH—bz;.nzimidazole—S-sulfonﬁmide.
Following general prbcedure 36B: Used 1-(cycloproﬁylmethyl)-?.—(4-ethoxybenzyl)—
1H-benzimidazole-3-sulfonyl chloride (from 0.2 mmol of ax;ﬂinc precursor), ethyl amine (2M
solution in THF, 0.4 mmol) and pyridine (0.5 mL) in CH>Cl, (4 mL). The resulting mixture
was stirred at room témperamre overnight. Isolated the desired product as the HCI salt after

10

column chromatography and treatment with 1 M HCI solution in digthyl ether (61 mg, 87%).
'{f NMR (400 Mz, CD;0D): § 8.28 (s, 1H), 7.78 (d, J=8.0 Hz, 1H), 7.42 (d, J= 8.0 Hz, 1H),
7.15 (d, J= 8.8 Hz, 2H), 6.83 (d, J= 8.8 Hz, 2H), 4.32 (s, 2H), 4.02-3.93 (m, 4H), 3.06.2.98
(m, 2H), 1.38 (t, J=7.6 Hz, 3H), 1.10 (t, J= 8.0 Hz, 3H), 1.07-1.00 (m, 1H), 0.55-0.52 (m,
2H), 0.30-0.24 (m, 2H). MS (ESD) (M+H)" = 414. Anal. Caled for CiHyN3058.1.1HCL: C,

15

58.25; H, 6.24; N, 9.26. Found: C, 58.19; H, 6.73; N, 8.62.

Example 39: .
2-(4-Ethoxyanilino)-V,N~diethyl-1-isopentyl-1H-benzimid azole-5-carboxamide.
A solution of methyl 4-ethoxyphenyldithiocarbamate (0.0274 g, 0.121 mmol) in DMF

20

(0.2 mL) was added to a mixture of 3-amino-N,N-diethyl-4-(isopentylamino)benzamide
(0.0334 g, 0.120 mmol) and red mercury(Tl) oxide (0.0261 g, 0.121 mmol) in DMF (0.2 mL).
The rcsulti-ng suspension was stirred vigorouslty for 5.5 h, and an addiﬁol;al portion of red
raercury(Il) oxide (0.0130 g, 0.0600 mmol) was'added. After stirring an additional 16 b, the
reaction was diluted with 9:1 CH2Cl>:MeOH, loaded onto a small plug of silica gel, and eluted
with the same solvent system. T_he eluant was concentrated, and the Iesidlole was purified by
reverse phase HPLC (gradient 20-70% CH3;CN in H;0) to provide the title compound (0.0287
g,45%) as its TFA salt, This material was lyophilized from H>O/dioxane to produce a white
solid. 'H-NMR (CD3OD): & 7.60 (d, /=8.4 Hz, :'lH), 7.44-7.38 (2 overlapping d; 3H), 7.35 (s, -
1H), 7.11 (d, J=5.2 Hz, 2H), 4.32 (br t, /=7.2 Hz, 2H), 4.12 (q, /=7.6 Hz, 2H), 3.56 (br 5, 2H),
3.32 (brs, 2Hj, 1.85-1.76 (br m, 3H), 1.43 (t, /=7.6 Hz, 3H), 1.25 (br s, 3H), 1.14 (br s, 3H),

30



car boxam de 40A: N, N-Di et hyl -

3-fluoro-4-nitro-benzam de 3

Fl uor o- 4-ni trobenzoic acid (5.0 g, 27.0 mol) was refluxed in a nixtld 80b2005

2:1 CH2C 2/sSCC 2 (150 nl) overnight.
resi due wicsexndssesd in CHaCl 2 (50 ml).
di ethylamne (3.35 nL, 1.2 eq) and

added dropwise to the cold stirring solution (0 C of

2 dg)

The sol vent was concentrated and the
Anot her CH2C 2 sol utPiCoSE(BO799L) of
trigthylamne (7.5 m,,
the acid chloride.

was t hen

The sol uf i A irced, Bt f . [Ihe..s ' t ed with 10
5% KrSOM DB (HTrB 1 A MRS o TBT s haila H Bt 58 “annyar ous
MySOA. 1198190 Proaductonas P9is | edsy 1§ hass ghuomat '
2: 1/ hex: é on?sﬂ%gggpge §1 alfsf%)rd t he t?tst}‘5 ég?rp@zh%f?gb?é%@’ 79%
yield); 2131.—26}1!&2&76,405)0% 35§2ﬂ)32103.)Aﬁa18€z112dfdn\f131ESD (MFHYO= (428, 2H), 3.56 (br d,-
2H), 3.23 (br d, 2H), 1.27 (br s, 3H), 1.15 (br s, 3H). 1s_ 40B:
3- Am no- N NT di et hyl - 4-ni tro- benzam de
N, . N-D| or de (5.1 g, 21.2 mmol) was refluxed in a
2:1 mxt re of Hﬂg@fﬁ% ?5{1{%68%1?%8?2? 48 h. h. The sol ution was cool-ed tort
and the sol vgn ncentr ol uf {687 h__men ex 3X) with
Et OAc. ‘The conbl ned or gani ¢ p@? re was\f?%gog\n brine ng drnii ed over
anhydrous MySO4.4(0The [crude prpgduct was 20 cryisial | i Zed fraw Et O Ac/ hexanes
to give the tlfln conpound (4. 35 g 86%viegld)—"H. Hti TMR (400 JHz, CD30D)
5 8.12 (d, J 84!8 H, 1H), " 6lagy (s 114), 6.86 (d = 858 | Hz, |H), 3.51
(g, J:7.2m rl), 32828 (ts = Hz; —+ 1+ (t, J =
7.2 Hz, 3H). | 40€ N 23 3 B
[5-[ (Di et hyl gm rup_z) carlbonyl T-29gi trophenyl | - 426§ hoxyJbenzepgacet afi de 25 To. a
stirring tol kene solUtion (100 nl) of 3-anino-N Miethyl-4-nitrofbenzan de
(1.00 g, 4.21 rm%ﬂ) ver e adde&,184 et hoxyphenyllﬁcetyl chlorilfe (1.25 g, 1.5
eq) and zi nc fdust-— (41519, et~ THe—sotiton f rt
overni ght. Afoth 0.5 eq of 45"& d chl or}i de d zing¢ dust re then added
and the sol ufiongtifréd at rfggf of anotfhér 24oh. The¢ solugpon wap then
filtered thrugh celilte and rinsed with FtQAc. The @rganic phase] was washed
with 30 satugated NabHCOB sol it.3on, brine andidri ed pver aibydroup MgSO4. The
crude product—was—piri-FH-ed—by £ ash-cHromatogr aphyrustreg—-+H-hek: Et OAc on
silica gel th fd®nis the destted Product (P52 g.190%y?2ld). | H hr MR (400
VHz, CDC13) I3, 0 =8- 8 ; |F{Jy, hzﬁ(‘m—S'H), 7.15 (d,
J =8.8 Hz, 11&4296 94 (d J 2_5_,,% 2H), 4.06 (q,lJ =72 Hz, P11),
180CT2005 W3 02/5685866 PCT/ SE92100769 72 3.75 (s, RH), 3.54 (q, J = 6.8 Hz,
2H), 3.24 (g1 =68 Hz 2H) 150 (bi s |H) 1.4P (t ] =6

52 22 7.8 41

53 36 6.7 46

54 15.5 34° 66

55 715 - --

56 5.4 1.5 - 88

57 9.5 2.8 12

39 328 64 67

60 970 -~ -~

61 Ki hCB2-S9 (n=2): = -

11.4
62 Ki hCB2-Sf9 (n=2): - -
4.5

For Nos. 61 and 62, the X; has been measured from 2 compounds made in a plate.



Hz, 3H), 1. 25(t, J=6. 8Hz, 3H), 1, 16(t, 3=6. 8Hz, 3H). 40D: N 0CT.200
[ 2- Am no-5-[ (di et hyl am no) car bonyl | phenyl ] - 4- et hoxy- benzeneacet am de1 % R/ )
[ 5-[ (Di et hyl am no) car bonyl ] - 2-ni trophenyl ] - 4- et hoxy- benzeneaeet am de (1. 00

,  2.50 N®D08RBES di ssolved in EtOAc (50 nl) contai ni ng BCHSEMTG9c anount
of 10% Pd/ C. The solution was shaken unger H2 atnosphere (35 psi) at rt
overnight. The solution was filtered through celite and the sol vent was
concentr e *? anal ysis showed that the title conpound was pure enough
(>95% a directly be used for next step. Yield: 927 ng '0 (99%; 'H
NI - (4 . Y4 507 (s
11D X 0%@[ tk th??%é%y_ 1)%1&}1;‘@1_10\&%11%&111}1 1-?3-%&&@1:::::&@ ﬁ%éézmﬁh&zo J-, S
-Hz, 1H), ah.rbdxz(xmdej = 6.8.Hz, 214), 3.69 (s, 2H), 3.39 (br s, 4H), 1. 42 (t,

3 o 5 oy F5he i b P s ol o T‘SXZS?ﬁ?,iL?n”SL“_%'N]r )
o, 027 oty ke RGO 3 B v R A GRARER, frif e (100

Thi ophene&CB,Clg80RixA50 ety deeraiiht.nThe dalEeneahs mmmdmnanab ltcklausaalssmwww was

stirred at rt for-15 aim The__borane/pyridine_conpl ex sol ution éSS m, 2
eq) was a@§&hCan(d@0 thlTe) 3“840@1‘?" Stz soliibion (aymiy of diethylappe (3.33 mla k2e)@ndps of

ﬁ?n'cl'ﬁgt;gbltl&ﬁ}(on V\Egg cooT to I@Qgﬁgﬁﬁ%‘pﬁﬁé c%&;&gg% Lﬁﬂ’ d%iﬁiuec ]::(r}trjdg

product \imesaddd ckioiiby. 'DhHSO]lutﬁ:d ving snﬁvén&eﬂarurmme@bhmmmﬂﬂﬂmnﬁﬁ:ﬁh col um)
using a gr adi ent of 15-65% CH3CN H20O and then |yophilized. The_ title product

was 8ol arelHROyeintiopcrheashNai G printicn, hrine ¢niined ovegankydiopsddeSOy NVR

g e T SRR Rl s ﬂlﬁ%ﬁé’%m%ﬁ"’“%%m&&‘ﬁ% W (m

gH)2 3 (5b69ﬁ'()1$1,th2H)1¢ cAmpRIEL5. mlg) 79%. y%ld)g mmog)mrz cgue;g)af l‘fg(n%EH)s 3;)0
. r r s r s
VB (ESI )7%R/ILW)H%H) 33@@@22 AAZE. (gt%»Hz%@ E%?j%?siébrhééiér%3@-7 TFA + 0.1 H20:

C, 54.90; H 4.84; N, 6.53. Found: C, 54.88; H 4.86; N, 6.53. 30 Exanple
41 2-[(4-Eth oxyphenyl)nethyl]-N, N-di ethyl-I-[(2R)-2-pyrrolidinylnethyl]-1H
b enzi m 4R:d-Anhncdf, NakethylebnitroSe0eAmiAd605 WO 02/ 085866 PCT/ SE02/ 00769 73

N,N-Diethyl-3-fluoro4-nitro-benzamide (5.1 g, 21.2 mmol) was refluxed in a 2:1
wixture of NH,OH/EtOH (150 mL) for 48 h. The solution was cooled to rt and the solvent

concentrated. The solution was then extracted (3X) with EtOAc. The combined organic
phases were washed with brine and dried over anhydrous MgSO;. The crude product was

20 crystallized from EtOAc/hexanes to give the title compound (4.35 g, 86% vield). 'H NMR
(400 MHz, CD;0D) 8 8.12 (d, J = 8.8 Hz, 1H), 6.92 (s, 1H), 6.56 (d, J= 8.8 Hz, 1H), 3.51 (g,
J =72 Hz, 2H), 3.28 (m, 2H), 1.23 (t, I = 7.2 Hz, 3H), 1.13 (t, J = 7.2 Hz, 3H).

40C: N-[5-[(Diethylamino)carbonyl] —2—ﬁjtrophenyl]-4—ethoxy—bcnzencacc;tamide

25 To-a stirring toluene solution (100 mL) of 3-amino-N,N-diethyl-4-nitro-benzamide
(1.00 g, 4.2i mmol) were a.ddec_l 4-ethoxyphenylacetyl chloride (1.25 g, 1.5 eq) and zinc dust
(415 mg, 1.5 eq). The solution was stirred at 1t overnight. Another 0.5 eq of acid chloride
and zinc dust were then added and the solution stirred at rt for another 24 h. The solution was
then filtered through celite and rinsed with EtQAc. The organic phase was washed with

30 saturated NaHCOj; solution, brine and dried over anhydrous MgSOs. The crude product was
purified by flash chromatography using 1:1/hex:EtOAc on silica gel to furnish the desired
product'(1.52 g, 90% vield). 'H NMR (400 MHz, CDCl;) d 8.81 (s, 1H), 8.20 (d, J =8.8 He,
1H), 7.26 (m, 3H), 7.15 (d, ] =8.8 Hz, 1H), 6.94 (d, ] = 8.4 Hz, 2H), 4.06 (q, ] = 7.2 Hz, 2H),



Fol | owi ng the procedure 40E

usi ngN-[ 2- Ar. W no-5-[ (di et hyl am no) car bonyl ] phenyl ] - 4- 19.0CT 2005
et hoxy- benzeneacet am de (100 ng, 0.270 nmol) and N

(tert-bupyaxysmedsenyl )-D-prolinal (76 nlL, 1.5 eq). The cprgdsepigdsct was
directly purified by reversed- phase-ch%)mat ography (C 18 columm) using a
gradi ent of 5-50% CH3CN | H2O and then I'yophilized. The title product 5 was

i sol ated_as the corres?ondi ng TFA salt. Yield: 86 78% . 'H NMR (400
1| 22, 3-CoEOBFb . bl 3468 02t pipd 0.7 65 HAREDAL 580ty 1H),4.42 6, 6.8

I H), 7. 28(d..1=8 B 4 Gd. 3= 2H), 4.83 (d, J =7.2 Hz, 2H),
Wk (s?ﬁ%ﬁ?’ﬁ?@a@@%lfﬁg,@%ﬁﬁz@% (H)m I'M 5 85 (br s. 2H), A
(m 1H), 3.27 (m 3H). 2.24 (m 1H, 2.14 (m 1H), 2.04 (m 1H), 1.87 (m -
114). 1.36 (t, J = 7.2 Hz, 31-1), 1.26 (br s, 3H . 1.11 (br s, 3H: MB

(ESI) i ciODVHY-[2-Amid®5-{ddbsthylamino)@dicnyllflenyizesiBdiybonzenacttaiiide + 1. 6 H20: C,
51.12;.H, 5.56;. . .7.84, Found: C 51'.12- H 5.62;-N, 7.82, anpl e 42
2-[ (4 Et.hOXygﬁgﬁ&g%ﬂﬁw%ﬂq@aﬂ—;mgp@fyﬂ#g%goxy- enzeneacetamide I.Orapg,

-tetrah = 2- ) =5= ) jXture
of N N o B N TR I BDACD i) QEATAT, d38ah e bl B . 8t fhett ¢
triet hg/lsahﬂtina ‘.\(a_@s}iﬂgn mhder H, bithosphyre §3%ipst) 4t1) everhighh yIreofolutionamsriiiterdd5 ny,
1.1 eq) were stirre

i 3 nL of EtCOH at f 3h T | uti
cool ed tiFongh saliée anekthe éﬂ\‘%@wa@, gwe,ceﬁwsf efo‘gf?\’fgﬁéﬁ{f%%ﬁwﬁgftgf g@%f)c.e\c/ivais n
coo, _ ) P _
i oagmpBaReasiuel RN (40 L8 CELH dRL) bOlveattn R 3RY. aBluTsarafl, OVer
3: 1/ hex {FREACHMNMSI (H08 M ICD M) 54 (s4 THH AR X @294-7.6' Bk, IMH)] RO7 4§ 0H)HZ01 CDCI 3)

LEACN M VORI e U
(I\:/z)’npoijngﬁ?rl@%ﬁwg%j%@%gﬁ%%»%ﬁﬁ%%:’(}jﬂl{)s’géﬁléés’il_%{)éomni_ of Et IC)SA\Cnl e

containing.a catal yti c anount - of 10% Pd/ C. The.sol ution was shaken under H2

at nosph psi). at rt for h. . The. sal.ution s, filtered through celite
and the3@§|?v-@(g%%ﬁ%&?&&'ﬂ)a%e&ﬁﬁ)kﬁ&%ﬁhw@?ﬁ-ﬁ- SRy A eI GAZBle 51 13 g
(999 Mo.&ERlde (b1+H) += 292.31. This aniline (113 ng, 0.388 nmol) al ong
with 4-etﬁoxyp enyl acetyl chloride (85 ng, 30 1.1 eq) were stirred in 2 nL
of di chl or oeNHaamab-3-[{diktylsdinsicarboryl fphenydj-éethoaf-beanmeatatahidd (108Ghe, ( 5
drops) were added and the solution stirred 85C for. .3 h. The sol ution was
cool ed 971 pqmoi)n\gasc ‘Hésoé‘@fi\}%ﬁtmchﬁ?c'éﬂ‘?%%ﬁﬁéﬁéé%dg%ﬁk@‘ was directly

DU e BSRISES 35Fq SRS Bl SR ) 198 O o

' borane/pyridine complex solution (55 mL, 2 eq) was added and the solution was stirred at 1t

20 for 1 h. A few drops of concentrated HCI (5 drops) were added and the solut‘ion stirred at 85 -
°C for 3 h. The solution was cooled to 1t and the solveﬁt was concentrated. The cnide
product was directly purified by reversed-phase chromatography (C-1 8 column) using a
gradient of 15-65% CH3;CN/H,0 and ther lycphilized. The title product was isolated as the
corresponding TFA salt. Yield: 118 mg (78%). 'H NMR (400 Mz, CD;0D) 5 7.78 (d, J

25 =8.4 Hz, 1H), 7.70 (s, 1H), 7.48 (4, T = 8‘.4 Hz 1H), 7.38 (m, 1H), 7.23 (5, 1H), 7.18 (d, 1 =72
Hz, 2H), 6.84 (m, 3H), 5.69 (s, 2H), 4.53 (s, 2H), 3.97 (q, J = 7.2 Hz, 2H), 3.54 (br s, 2H),
3.27 (brs, 2H), 1.34 (t, ] = 7.2 Hz, 3H), 1.23 (Br s, 3H), 1.10 (br s, 3H); MS (ESI) MHH) =
448.32; Anal. Calcd for CagHaglN30,S + 1.7 TFA + 0.1 HaO: C, 54.90; H, 4.84; N, 6.53.
Found: C, 54.88; H, 4.86; N, 6.53. '

30

' Example 41 -
2-[(4-Ethoxyphenyl)methyl]-¥,N-diethyl-1-[(2R)-2-pyrrolidinylmethyl]-1H-

henzimidazole-5-carboxamide



WO 02/ 085866 PCTI SE02100769 74 affording the title conpound. The product
was isolated as the corresponding TFA salt. Yield: 148 ng (69%; 'H NWR
(400 MHz, CD30D) 8 7.99 (d, J = 8.4 Hz, 1H), 7.68 (s, 1H), 7.58 (d, 130CT 2005
J=8.8.Hz, 1H),7.28(d,J=8.8Hz,2H), 6.97 (d, J 8.4 Hz, 2H), 4.70(d, J=14. 8Hz,
1H), 4. 6WQe/s8e 4. .51 (m 1H), 4.21 (m 1H), 4.02 (q, BETSEQIPE 2H)
3.89 (m 1H), 3.73.(m IH), 5 3.57 (br d3 2H), 327(brs 2H), 2.18 (

1H), 1.

97 (m 2H), 1.76 (m IM 1.36 (t, J = 7.2 Hz, 1.26 (br.s,

LI (o s, ool elpbek it agdon: [%BAEQ%?’{@%’%%@%%@@S@?%B@

6. 33. Exammd Hhﬁzeneh@ta&lﬂé GIGEtzﬂi\gmmbexﬂme) IKE(HW (tdrt-butoxycarbonyl)-D-prolinal (76

-N, N-dieth I-I 2R) - 1- net hyl yyrrolidinyl]methyl]-1$-
-benzi mi d 3e5§ Sruslgipgoduct W&&CEIBCﬂY Puﬂﬁeﬂ?’ by ICVBTSEd-Phasc.chromatography (C-
0230, D)L e B A R A L B TRR TR ST ey o

»coupl gd a-nﬂmo%ted b8 cSrdshEAOTE N GalPT 9188 8680 g mmyﬂﬁmﬁ@@oi&sol v

was then concentrated The 15. . residue was dissolved in M

and 37%

m
3H),
-t-

08; N,

85 ng,

ent

f or mal delGIBEOIN® T4 &, J 88 Hal IH)) 7.004sy 18D 0p83 (d, drec@dd]z, Uab, A2RIET =8 8[Hmywed by

sodi um
for.

C5ﬁ§£ B Gt i 2O 1 820 50 58l B0 T e I ke,

T A oL St 4y S o

| yophi |

at it

t hen

correspofu:l; H@ TRA (sl H), 136(NI\7I%"2®H246H) IN26-br s,CIBE)) D)1 1q°b7 s, 30D WS (ESI; 8 8' Hz,

(o 3 = St higd Al e roncurbal 3 mh Fle oy d Sl S5 7

7.2 Hz,

311), 2.02

260, Fém%@dml?ﬁ%z 143755@(br s, 2H), 3.27 (bra, 3H), 2.95 (s,
(m

1.35 (t, J = 7.2 Hz, 3H), 1.25 (br s,

6. 92
(g, )

3H),

1.11 (br s, 3H); I\/B (ESI) (l\/HrH) =449. 45: Anal. Calcd for C27H3r~N402 +
24TFA+11 0: C, 51.47; H, 5.51; N, 7.55. Found: C, 25 51.46: H,
N, 7.67. EB8ERI¥s 44 and 45 2-[ (4-Et hoxyphenyl ) methyl] -N, 1Y

di et hyl
benzi m

di }Mﬁ@]@ryﬁhéﬁ‘ﬂ)ﬂﬁé{ ﬁﬁ,f@ﬁfe‘tﬂ]@l E -t@ttrﬁ Ydroka. k"ﬁraﬂﬁ]methyl]-lﬂ-

ol e- 5-Ccar boxam 4- et hoxyphenyl ) ne

g N_dlz pi per i d?l[r?\(sgﬁ)héxh&mlam benzj m dazol e- rboxani de Fol | owi ng
procedure in é?’&ﬁ#“e‘lfg\gﬁ &l?\&‘{'lzt- g}wrﬁg-gﬂro eizamide (130 mg’%ngo mmols
L (di et gl inale@lpg il IDNe ¥hd A= RtAKYBERASREACES A, 401 dof VelPhtina189

met hyl

mel ) an

30

N18OCT 2005
in 3 ml of EtOH at 85 °C for 3 h. The solution was cocled to 1t and the solvent concentrated.

The residue was dissolved in EtOAc and washed with saturated NaHCO; solutior, brine and
dried over anhydrous MgSO,. The adduct was purified by flash chromatography using
3:1/hex:EtOAc on silica gel. Yield: 147 mg (92%). "H NMR. (400 MHz, CDCl;) § 8.35 (s,
1H), 8.25 (s, 1H), 7.53 (d, ] = 8:8 Hz, 1H), 6.89 (d, T = 8.8 Hz, 1H),4.17 (m, 1H), 3.92 (m,
1H), 3.82 (m, 1H), 2.08 (m, 5H), 2.05 (m, 1H), 1.93 (m 2H), 1.69 (m,zH) 1.19(, T=6.8
Hz, 3H).

This nitro compound (125 mg, 0.389 mmol) was then dlssolvcd in 20 mL of EtQAc
containing a catalytic amount of 10% Pd/C. The solution was shaken under H; atmosphere
(40 psi) at rt for 6 h. The solution was filtered throngh celite and the solvent concentrated to
give the desired aniline. Yield: 113 mg (99%); MS (ESD) (M+H)" = 292.31.

This aniline (113 mg, 0.388 mmol) along with 4-ethoxyphenylacetyl chloride (85 mg,
1.1 eq) were stirred in 2 ml, of dichloroethane at rt for 30 min. A few drops _of concentrated
HCI (5 drops) were added and the solution stirred at 85°C for 3 h. The solution was cooled to
rt and the solvent concentrated. The crude product was directly purified by reversed-phase
chromatography (C-18 column) using a gradient of 15-65% CH;CN/H,O and then lyophilized

5.43;

t he
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(tertbutoxycarbonyl)-| pi peridi uecar boxal dehyde (52 ng, 1.5 eq). The c8 08B 2005
product was then dissolved in MeOH (3 nL) containing a few drops of gl aci al
aceti c awiodh2/08egsexcess of  37% HCHO H20 was added f ol | owadtxeoMaGBH3 (24
ng, 2 eq). The solution was stirred at,,rt for 30 mn. - The solvent was
concentrated and the crude product was 3|rectly purified by s reversed-phase
chrol nf atography. §C- 18 colum) using a gradient of 5-50% CH3ChN H20 and

t hen | yailerding &g tifieraompionnd+ Fbe mrosiueicasgiadetad es the carmpspending THA sallo Yield:

S my (aase GREIDRNTR (40 TRenE WD SR e ﬁ%ﬁ?ﬁﬁfﬁéﬁf@ﬂa‘f‘a&d&gﬁ' "

using ayGhggaz A@ngjwsgr&nomwﬁ@l r=al4Ent210f 43058, jL1Orhexmes

containing 0.-1% di'ethylanmine to gi Ve the two enantioners 2-[ (4 10

oL hOXyPRADMIIIE AL Ty & Sl T, HIQAR) A0t gE 7 B9 (m{] 11 my%ﬁtflm%u ]-1H
EenN-zfal et3f‘?f7|Z(LT d, 2[}@( é%@:%ﬁfﬂﬁ?%?% g[g‘f)l&%Rm r?laﬁé{ }ﬂzfﬁ 1 S0y ) et ﬁz .
2-[(4- 219 ﬁ@xl% y1 ?{Qg? )F(II?I l’qafjﬁs('@r ﬁ%ﬁf@? [IZIER) B4, ﬁgﬁ;‘ﬂa} _lelcd for CpgHa3N304

pi peri dirrpyd TRRENYB]H,OHG 8D B4 nHI 420} H; SOeammdam dz.s9 I-HlTﬂ M?N,zm. MHz, CD30D)
S 7.71 |s(brs 1H), 768(3, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.21 (d, | =
8.6 Hz, 6.92 (d, J = 8.6 Hz, 2H), 4.85 (s, 2H), 4.42 (s, 2H), 3.97 (q,

J —72 1%@@433 55 (br s, 2H), 3.27 (m 5H), 3.03 (s, 3H), 2.98 (br s, 1
, ? 1274 (m 3311), 1.50 (br s, 1H), 1.34 (t, J = 72 H,

3H) 10 12-2@ Ehfozypham)mathmmm dﬁth)&ﬁi} (2K 1CESthyl- el HLidimyIa&hpll 1 FANal .
Calcd for C3sH38BNAO? + 2.1 TFA + 0.6 H20: C, 54.25 H, 5.84; N, 7.86.

Found: lenzimidagelerf-caybggamigde g 17 HPLCk 20. 1.99 (colum: Chiral AD,

030 7L S5 Aoy A By 8 it B

2-[(4- eamMmtej‘aﬁd)Mtehy&dtkaafhoayhﬂ-pfol@{aK(B B)mll- me@yd.'erﬂcoupled and
pi peridinyl ] methyl]-1H benziniidazaol e-5-carbgoxam d H NVR, MS _and

el errent%’FK%eﬁlafP Uaivisig thearocedusr it gxamuie APEn{hosRiyent piog @eI’% concgntgteq- cHieumn:

Chi . t A 0.1%
N e e
2-[ (4- BxbmywbeﬁddeﬁhMwa& bR tsbJikio\;yhhoborohydride (43 mg, 3 eq). The solution was

d.iethyl-1.-(3-nethyl bu% ) -1 H benzi m dazol e- 5-. car boxam de 30
2- (4- et 2byh fpt Ay The ‘crude product was directly purified by reversed-phase

ol ?y&ggﬁﬁs%%#w% Ui U HARERE 5 B PR n el Bz 227
t he solaffording Sleititteadmiiound (460mg138% yiEND as Heveintespradingorree it dHad@nd t he
reslodue(4dc)' ﬁéﬂ' CD%OD) 57.80 (d, T =8.8'Hz, 1H), 769 (s, 1H), 748 (d, J = 8.4 Hz, 1H),7.22 (¢,

I =8.8 Hz, 2H), 6.92 (d, I = 8.4 Hz, 2H), 4.85 (m, 1H), 4.66 (m, 1H), 4.49 (5, 2H), 4.01 (g, J

=7.2 Hz, 2H), 3.78 (br s, 2H), 3.36 (br s, 2H), 3.27 (br s, 3H), 2.95 (5, 3H), 2.02 (m, 3H), 1.85

(m, 1H), 1.35 (t, ] =7.2 Hz, 3H), 1.25 (brs, 3H), 1.11 (brs, 3H); MS (ESD) (M+H)* = 449.45;

Anal. Caled for CyHyeNyO; +2.4 TFA + 1.1 He0: C, 51.47; H, 5,51 N, 7.55. Found: C,

25 51.46; H, 543; N, 7.67.

Examples 44 and 45
2-{(d4-Ethoxyphenyl)methyl}-V,N-diethyl-1-[[(2R)-1-methyl-2-piperidinyl|methyl]-17-
benzimidazole-3-carboxamide and 2-[(d-ethoxyphenyl)methyl]-i¥V,N-diethyl-1-[[(25)-1-
10 methyl-2-piperidinyljmethyl]-1H-benzimidazole-5-carboxamide
Following the procedure in example 40E. N-[2-Amino-5-
[(diethylamino)carbonyl]phenyl]-4-ethoxy-benzeneacetamide (70 mg, 0.189 mmol) and 2-N-



in Et OAc. The organi c phase was washed with saturated NaHCO3 sol ution, brine
and dried 1 a O C T 2005 WD 02/ 085866 PCT/ SE02100769 76 over anhydr1oaJ&ET 1005
MySO4. The crude product was directly purified by reversed-phase

chr omat ogMipPRA3E&B518 col utm) using a gradi ent of 10-65% CPEURENBO68nd t hen

| yophilized affording the title corrpounrg The product was isolated as the
corresponding TFA salt, Yield: 102ng (73%; 'H NVR (400 M4z, CD30D) 6 7.85

5, oty bl (0 Byl =
e bR ottt L, b (-

3H), 0.83 (s, aﬂ?
1.2 TFA: 3% H@Hiyﬁza WE, a@ae lowndbz NaEd{Bik (24:;%9 €8P The solutien wadstirted37. i o
Exarrpl e 47

_[ 2- [ GHTERHA Fih ety SHERRYRS conceriatd Wﬁﬁlﬂwsodm"@éﬁmﬂ&wéﬁd BYy1]
'N3 di | %ﬁ@
1, 1-di xt‘ﬂ%}g bth] estglr%aéf'o gh%ﬁ??ﬁﬂléﬁg?‘)ﬁ%?? ek &?5’%% q eq, 60%in
oil) |h nI ttre,u lmﬁhl!(ﬂeﬂ(hlﬁ’dtc)mgv&s desumthdedhcz&aﬂ/ﬁmﬁntaﬂf two eﬁzﬁﬁomhn)sl @he product . ]
N- et 3.Q0 7 T t t
Tl e M‘%ﬁ(ﬁ; b3 v edopgm s "
di b Q%p‘%ra(t Q]ﬁﬂﬁm%ﬁ' I
slticﬂegna rtﬁ%? %aléﬁgﬁ?gg}g t|o was guenched by gégoltm%g%%?m}sbgggﬁgdy
NH- 4Cl sﬂ%ﬂHfb&xaaembdnl&emsg)Dﬂémmeﬂammmmtmgmﬁmmdenﬁﬁhemessa [d4e was di ssol ved
in Et OA d | ut dd d
anhyat ousngabrmeter ded bl C i AR B otperios Nimst i omat ogr aphy
usi ng 4: bdhieiabl e, &?oo%{alnacfeacz ek 3 @ pike- ﬂ#@%x&ﬂ%ﬁ nzﬂtuﬁéuﬂi@gﬁl digadesifed

product nethyl (4--nitrophenyl rbam c ac ester.

NVR (400[[(a5-1- xﬁﬁjﬁym p&:e&dﬂ:gl}m;hyll] HI-&c&llﬂzdaZQlH)S—ca?bod@méih (?Unrg 8%8).Hz, 2|—|)

3.35 , 3 1 25 47 t hyl - bami

aci d, 11l HRPERT ke R B BN R - U BHED ) of ¢ - BuCK
9.0 g, {100 nL
(5, 0.0, feFEnacsy B sl shabormlidntietal o maiss, ool 2100 )

(4-nitrophenyl)-carbamic acrd, 1,1 et hyl
est ers (4bdA§ 1§, 188 &s,niD) 7.426H) T reld.thdbey 1E)i7id (Hybr 8SHHz 20 5.921(d85=3, 6H2, 25

A IQ?@@S%E&%&@BM& 2@%{%3% 24 586 s 2145 B5hadRbr ot ec.

gﬂgsreeaggﬁ%vgﬁgbﬁ ﬁt%e.g rrs h1 gﬁénﬂ@oﬂ@}@q}ry i.84 B PAg2 @%H?r gani ¢
1.25 (br s, 3H), 1.11 (brs, 3H) \48 (ESI) (M+H)" = 463.51; Anal. Calcd for CagHigN:0s +
2.1 TFA + 0.6 H;0: C, 54.25; H, 5.84; N, 7.86. Found: C, 54.24; H, 5.6%; N, 8.17; HPLCk’:

20, 1.99 (colqm'n: Chiral AD, gradient: 30% B in 25min, flow lml/min, 25 °C; Solvent A: 0.1%
DEA in hexanes, Solvent B: 0.1% DEA in iPrOH). _ '
Enantiomer: 2- [(4—ethoxyphenyl)methyl]-N,N diethyt-1-[[(25)- 1—methyl-2—

piperidinyllmethyl]-1H-benzimidazole-5-carboxamide: "H NMR, MS and elemental analysxs
identical {o its enantiomer; HPLC k’: 4.97 (c_oiumn: Chiral AD, gradient: 30% B in 25min,

25 flow lml/min, 25 °C; Solvent A: 0.1% DEA in hexanes, Solvent B: 0.1% DEA. in iPrOH).

Example 46
2—[(4~Ethoxyphenyl)hydroxymethy]]-N,N—diethyl-l-(S-méthbeutyl)—lH—benzimidazole-s-
carboxamide _

30 2-(4-ethoxybenzoyl)-N N-diethyl-1-(3 ;methylbutyl)-lH-b enzimidazole-5-carboxamide
(110 mg, 0.252 mmol) was dissolved in 3 mL of EtOH. NaBH, (12 mg, 1.2 eq) was added
and the solution stirred at rt for 1 h. The solvent was concentrated and the residue dissolved

in EtOAc. The organic phase was washed with saturated NaHCO; solution, brine and dried




over anhydrous MgSO4. The crude product was purified by flash chrorrgt ogbaé)hy' '

using 1 a OCT 2005 5 WO 021055966 PCTI SE02100769 77 2:1/hex: Et GAc orf Sl {iB%

gel" to afford the desired product (3-Am no-4--nitrophenyl)nethyl- carbamc

acid, 1,W%Q2p8sdegl ethyl ester (1.10 g, 24%yield). 'H NTPERSE®RQO7MNHz, CDC13) "

6 8.06 (d, J =9.2 Hz, 1H3, 6.78 (s, 3, 6.67 (d, J = 9.2 Hz 1H), 6.10 (hr
2H), 3.28 (s, 311), 1.50 (s, 911). 47C

S,

3-[[(4- tyl.].am L g , - car ban id 1,1

oty SRORVELTEN 5 Aoy it Rl I D Mg gl o

(3- Ani na:idormitb gaphe( } osltiny) usisg danidient efai0dsS% CLE,GNYELOYhE ihwa lysstiesed( 1. 10
gy

g, 4.12 mml) were added 4-et hoxyphenyl acetyl” chloride 10 (980 , 1.2 eq)
and zi n:2ffoadisg the4ols apgupound; Bhp produsd wabisolategps HeescastasperdingT FAselbr Wiajdt .

Anot h 5 ' N1 i t th t |
Sorut ot e i BRAREBOPNEE GG PSSR S 2L 7.8 P soft N a0t 2B ¢ o1 e
th h | d Q&Qd ) ) 12 1 @h@§ ' ith
sa’[ a'ﬁlgt ggﬁ&%%@, g'gIButi 6%@’%&%%%?6??%%@@’ghhydrg’uzg?ﬁﬁ/gwg Z. ’T\kllme crude
pr Io_duct 2iBs1.putticrf 2B 19§ (bt aSH).cCh3bfmscghaphy Cbzrii EH%,Z).N) h(aeEHlﬁtH&(sp‘ff]ij;s_ |

i ca ieldt sjr roduct _| 3- - Et hox n cetyl]am no] - -
rs1: tr ophg%@ﬁ%éﬁ?ﬁcﬁpg%%&c&%iwcqogiﬁéﬁﬁ%éﬁ%I+e1(-£bvlné>s/f£es§-%§i.}'€§-3ég Ng796
ield); +'2H . , 560GEk3) 3P 8. 77 , 11-1), 8.11 (d, J = 9.2 Hz, 1H),
¥I Sz %m7'3§mpﬂ',¥'3%(.i‘é%%€of ,E’R 27y 23?42{6 2H) , (Z. 40 (m) 2H) , 3.(75_ (s, 2H), 3.33H)
(s, 3H), 1.50 (s, 9HJ. 1.42 (t, J = 6.8 Hz, 3H). 20 47D

4- Et hox}%- NW%%‘{?HH hyl am _uo) - 2- ni t rophenyl ] - benzeneacet am de
[ 3- ] (4%ER henyl ) acet yl ] am noj - 4ni t rophenyl ] net hyl -carbamic acid, 1,1

di met hy eyl pegd-S/pnbiyiife iyl A- BOnNMIN e WS- 19E-b Ed Athid &y b3 T}n0f- 1 M HC/ AcOH
at rt for[t 2[)(%1 Tiléxpsoﬂ}:/)é%% Ms @oncentrgt ed. The reseligzue V\gjs_ I ssolved in
Et OAc adimethglidanktlde sat ur at ed NaHCO3 sol ution, brine and dried over

LAV AT T S R AN
IH), 7.25 ( = JeBidail2; DNEF J 9.2 Hz'
1?1), 4, 74(( ?%@%Eﬁf,ﬁlﬁ% %ﬂmﬁ@'?kz’q%% @u’gmg%tﬁn??g%s (sf@gﬁoﬁ,m( Y (s,

3H) ;5 1.atted & DNF solmBomA25 nBipf N3@ethylE -ndroBtitiox (3.00 g, 19.7 mmol) at 0 °C. The

oL B R L Fof AR Sepreggie om0 ™o o
dicarbonate (4.30 g, 1.2 eq) was then added and the solution was vigorously stirred at rt for 3
L. The solution was quenched by addition of saturated NH4Cl solution and the solvent was
- concentrated. The residue was dissolved in EtOAc and washed with saturated NaHCO;
20 solution, brine and dried over anh.ydrous MéSO.;. The crude product was purified by flash
chromatography using 4:1/hex:EtOAc on silica gel to give 4.50g (90% yield) of the desired
product methyl (4-nitrophenyl)-carbamic acid, 1,1-dimethylethyl ester. lHI\H\/IR (400 MHz,
CDCl;) 8 8.19 (d, ] = 8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H), 3.35 (s, 31:1), 1.51 (s, OHD.

25 47B: (3-Amino-4-nitrophenyl)methyl-carbamic acid, 1,1-dimethylethyl ester
To a cold (0 °C) DMF solution (50 mL) of t-BuOK (9.0 g, 4.5 eq) and CuCl (176 mg,
0.1 eq) under N; was added a DMF (100 mL) solution of the methyl (4-nitrophenyl)-carbamic
acid, 1,1-dimethylethyl ester (4.49 g, 17.8 mmol) and methoxylamine hydrochloride (1.85 g,
1.25 eq). The solution was let to warm up to rt over I-h, Tbe.reaction mixture was then
30 quenched with saturated NH4Cl and the solvent was concentrated. The residue was diluted
with water and extracted with EtOAc. The organic phase was washed with brine and dried

over anhydrous MgS0O,. The 'crude product was purified by flash chromatography using




ni t rophenyl ] - benzeneacet am de (845 ny, 2.56 nmmol) and DVAP (470 ny, e?(%
was added 18 O C T 2005 W O 02/ 08866 PCT/ SE02100769 78 i soval ery|1ér0|[3$
(0.47 u3L, 1.5 eq). The solution was stirred at rt for 48 h. The sol ution
was then WXOHRESHIY h 5% KHSO4, saturated NaHCOB sol ution, BWH@28HE dri ed
over anhydrous MgSO4. The crude product77zwas purified by flash

chromat ography using 7:1/CH Cl2:ether to give the desired product

4- et hoxy P I >&g§;& nendiat athyl-
benzeneacg{ g%xdﬁg ﬁ@d&&%&%gﬁ%aﬁoé gl)g H?gl[a (4?%84%%@@%&%&'% (s,
%H)7 A 3(3 21c£:damﬂ: #idB18 dlﬁ:.etliytdlhyllst&ﬁ(l(lmg, mﬁdﬁ&{mgﬂﬂbmt@@ma Zgl)8 .
J=6.8 HﬁOé({ﬁg)J 22|(:I-1z 15), 678(3 1}18”367@,1 92Hz(1H) 6.10 (br s, 2H), 323'?,3}1)

4- Et hoxy El-séi % no- 5- [ met hyl ( 3- met hyl -1 - oxobut yl ) am no] phenyl ] - benzeneacet a
m de h @ N [5- [ et hyl (3-net hyl -1 - oxobutyl)am . no] -2-ni trophenyl].
‘benzer@acet amde (1.05 g, 2.53 mmol ) was dissolved in EtQAc (50 nl)
containing a catalytic anmount of 10% Pd/ C. The sol uti on was shaken under H2
at mosp herfé‘]Q :43-[[{4iBthextyphenybecatyl] agtino]4-Tikrephanyijmethylwarbafdit kad,ddl-t hr ough

celite ang I&M ?1 Ilvetnt concentrated. LC/ M5 analysiss showed that title
conpound 8599 and coul d directly be used for next step Yi eI d u

965 999 -
hy. %00 (4. "i‘hm?“%%?%ﬂ%’@“@@m% LSy e SRt 15

2H), 3. 131(:(651 1-digethyletins egten (1 19)g, 4129311@1%& added A-athoxyphoylace§bekloride] = 7. 2

s E\F?D [ égﬁ‘{%gfzf H&%ﬁ?ﬁ%‘& ‘{%&(‘@F‘%&i :Seg) FRLIRIFSaR Wod Stired 35 sbrvemmishz ol - 5 yl]

-1V, 3- 2Qu gl tohydq cmkm@mrm@ and FRk dWwRE: TR ARAQCARIUGLE sbitti S @R iBredQE USi Ng
4- et hoxy-i V. [2-am no 5-[ met hyl ( 3-
met hyl - | thosbuethen) 4. nﬁqepn@ﬁpnmmmmm delit¢ 78d mgsedovitloBiOvn. dHe and

t hi oph 3- b | d Th d t di tl
R AT R e R E R s
15- 65% CH@@@HZ@ angHet 2&ad petidly Fach chtba RN HeVB® ated as
t he correspon4d| ng %ﬁﬂgﬁé‘?ﬁc ?/l eld: 5 ¢ Eo?dgﬁpa ﬁI@NR (]48%3 I\/|—|ZA%%J30D) 6

7. 54 1§ m siigp gelzo 3B1q de dgsized pragiupk3-HHE crxyphelud)acgtyliammp iz, 7.12 (d,

e 1k e melliatinis Uiy . B %e?daﬂ% Hingop
:S),H) 6H)25 e CESD. )]8‘37 b ) (éggn4d’sl A 1D: 732 (s 310,85 8 12870 }9’77'?'F,(Ab:-

0.5 H20:4@p (5112@7,,31%(&5&993 3N(s 3HB3A. S0, 1382 (61.-868 Hig, 3B)03; N, 7.62.

20 47D 4-Ethoxy-N—[5-(methyIam.ino)—Z—nitr’ophenyl]—benzeneacetamide
[3-[{(4-Ethoxyphenyl)acetyl]Jamino]-4-nitrophenyljmethyl-carbamic acid, 1,1-
dimethylethyl ester (1.10 g, 2.56 mmol) was stirred in 15 ml, of 1 M HCVACOH at rt for 2 h.

The solvent was concentrated. The residue was dissolved in EtOAc and washed with
saturated NaHCO; solution, brine and dried over anhydrous MgS0;,. Thé product was directly

25 used for the next step. Yield 845 ﬁ;g (99%); 'H NMR (400 MHz, CbCig) 58.80(d, =92
Hz, 1H), 8.02 (s, 1H), 7.25 (d, ] = 6.8 Hz, 2H), 6.91 (d, I = 8.4 Hz, 2H), 6.22 (d, ] = 9.2 Hz,
1H), 4.74 (br d, 1H), 4.04 (q, I = 7.2 Hz, 2H), 3.73 (5, 2H), 2.94 (s, 3H), 1.41 (t, I=72 Hz,
3H).

16 47E: 4-Ethoxy-N-[5-(methyl(3-methyl-1-oxobutyl)amino]-2-nitrophenyl]- benzeneacetamide
" To a 1:1/DCE:CH;CN solution (S0 mL) of 4-ethoxy-N-[5-(methylamino)-2-
nitrophenyl]-benzeneacetamide (845 mg, 2.56 mmol) and DMAP (470 mg, 1.5 eq) was added



Exanple 48 1 8 O C T 2005 WD 021085866 PCT/ SE02100769 79 N '
[ 2-[ (4Et hoxyphenyl ) met hyl ] - 1-[ (2R) - 2- pyrrol i di nyl met hyl ] - 1H- benzi . mi #8A41-2605
yl']- N, 3-di nmet hyl - but anam de Fol |l owi ng the procedure in exanple 40E using

4- et hoxyWONR{0238461i no- 5- [ met hyl ( 3- PCT/SE02/00769

met hyl - | - oxobut yl') am no] phenyl ] - benzenegcet am de (75 ng, 0.196 nmol)
andN-(tert s butoxycarbonyl)-D-prolinal (55 n., 1.5 eq). The crude product

or aci et epleSblarER A bl G5 80° TREIRUEERAFRLEEY ABNbc b BB o es” *
I sol at edyashdheashed m&pmmmo Eﬁus@édNarH@bqlsolaﬂon mnéB%madWeN Na (CD30D) |

8 7.91 (d | =88H, 1H, 7.5 9 (s, 1H), 3 (d, J =8.8 Hz, 7.26 (d,
J 8 saﬂhydrmMgSO%m@lcn@e PrcaiuetHQSPMedb@ﬂngheluomhtogrﬂphz ang 21 1), 4.53 - ‘

3.23
gH) o 78 /?ﬁgcﬁ ﬁ)‘h(eg?@e endzesﬁﬂpf '%b‘dgefgﬂ}w}ﬁ?][ (Iﬂffﬂgl 1 81 (m (1ﬁ|)
1.33 (t . 3 o Anal .
L3351 sy ontolbeo ribdoneiTAddincteeiiite (Vs EE90L s dATME o 90Rirr ol
C. 51. 0EDGL) H3.73(s, NH)78 213(d |Is= &R &t | ), 20N, 3H), 6.96 (m, 2H),406 (m, 2H),

b on. 21 T8 PS03 (5 SR 48 5t B et Gl 2. B GO (oo ot iBeciir & in
exanpl e 40E. Using 4 et hoxy- N- [ 2- am no- 5- [ net hyl ( 3-

met hyl - | - oxobut yl ) am noj phenyl ] - benzeneacetam de (75 ng, 0.196 mol) and 5
20 [(ac e‘fEf.I%Empmmm&aﬁafﬁfmﬂhgh(mmﬁsd}ékm@buwaﬁknn@]phhnﬁl]&qﬁzcna'doetamﬁddzde

Bl dtm) e iy ey i ety Tl R R B e Re R loph || zed.  The
title cg E’&Haget?{\ﬁ.ﬁl §@'5%E Q%S%ﬁmbge,vasg\?sr g@%@ﬁi‘ﬂm& @Eﬁyﬁ@&.&%ﬂﬂaﬁé my

(519% ; K1 NM
1H), 7. 48méuht of 1e%a=cmHz‘he mpnan 273 shake8 uddéz 3 lymGsphdre((@5 pdi) at :Bovkriight. 2H) |

6. 50 | H),, 6. 39 J=3.2Hz, .

IH), 5(7‘51@%305\1-@0%’@%@% %%Q%F @%Lgascéb‘(ﬂaccrmntéatﬁﬁ LGAMS anadysisy (g 3H)
(ZEOE)(E@hOE—VD%%Ehat ﬂttlg@orﬁBéuﬁlw ureé f;é}aégéﬁgg%%gﬁ%bi &é&i _Fopnelgst ngl'c?‘_< b0 C
56. 10; 945 mé[g@%) NHM@OGM CDCLH6.7128 (dH] =884z, 2K), B1D&, 18 7B04spl e 50

hy [ﬁgép',z%ggﬁt} L0 1126 2R w2 2ﬁi'r4t01°fq,f“ P B L 5d T BENA 5 gazol -5-vl

3H), 2.05 (m, 1H), 1.93 (d, T =7.2 Hz, 2H), 1.39 (t, ] = 7.2 Hz, 3H), 0.78 (d, J-= 6.8 Hz, 6H).

47G: N-[2-[(4-Ethoxyphenyl}methyl]-1-(3-thienylmethyl)-1H-benzimidazol-5-y1]-V,3-
20 dimethyl-butanamide . ' _
| Following the pracedure in example 40E using 4-ethoxy-N-[2-amino-3-[methyl(3- -
mathyl—1-oxobutyljamhw]phenyl]-bcnzencacetamide (75 mg, 0.196 mmol) and thiophene-3-
carboxaldehyde (26 mL, 1.5 eq). The crude product was directly puri;'led by reversed-phase
~ chromatography (C-1§ column) using a gradient of 15-65% CHyCN/H;0 and then
25 lyophilized. The title compoulnd was isolated as the corresponding TFA salt. Yield: 55 mg
(50%); 'H NMR (400 MHz, CD;0D) & 7.54 (m, 2H), 7.30 (d, ] = 4.8 Hz, 1H), 7.17(d, ] = 8.4
Hz, 1H), 7.12 (d, ] = 8.4 Hz, 2H), 7.05 (s, 1H), 6.80 (d, ] = 8.8 Hz, 2H), 6.70 (d, ] = 5.2 Hz,
1H), 5.48 (s, 2H), 4.35 (s, 2H), 3.95 (q, T = 7.2 Hz, 2H), 3.23 (5, 3H), 2.03 (br 5, 1H), 1.94 (br
-8, 2H), 1.31(t, 1=7.2 Hz, 3H), 0.76 (br s, 6H); MS (ESD (M+H)" = 462.43; Anal. Calcd for
30 CayHaNsOS +0.7 TFA + 0.5 H,0; C, 61.97; H, 5.99; N, 7.63. Found: C, 61.88; H, 6.03; N,
7.62.

Example 48



I sopropyl) urea 50A: N-[5-[nethyl[[isopropyl am no]carbonyljam uo]
2-ni trophenyl j -4-ethoxy 1 8 OCT 2005 WD 02/ 085866 PCT/ SE02/ 00769 g6 8 OCT 2005

benzeneacetam de A m xture of

4- et hoxy- M@ &/08past hy| am no) - 2- ni t rophenyl ] - benzeneacet am #ET/SR2076), 6. 69
mol ) in 1, 2-di chl or oet hane (100 rnL) was stirred at room tenperature under
nitrogen as triphosgene (1.99 g, 6.69 mmol) and TEA (0.93 nm, 6.69 mvl)

wer e adde ¥ 5 _IR%I?': (S ofi8n u‘g@r pyl am ne
(3.42 nm,, ﬁz{%&%‘tghoﬁp&n%ﬁ%@g% &@he cont: en?t%y e')bsflﬂ re ?%ﬁlG hour s
at 45 C. ANpedimetiybatamamideienched with saturated aqueous NaHCO3 (40 ni) and
the | ayers were_separated. The aqueous Ehase was extracted with

di chl or omet hak@lleyng teprageduseis ekpEPISAYEHSRS %9@95?%%@%&@&#1}4@ washed

with brin de. | d of f and
the 10 fi ?éﬂﬁeg%%bﬁggg&n% %h%ﬂyl‘#bé%gﬁ%ﬁ? %ﬁg r@%rag'ed \fﬁﬁ df}}' 6 Ted by
-col unm cmumbawds@gkw prdlﬁEP/ﬁSEtn@\q,.S &P YoIne Rhalkereduct nfak aﬂeagrlp)mﬁéuayve the
title conmpound (2.4-4 g, 88% . EH hriviR (400 MHz, CDC13): 147 (d, J=

6.4, 6H) revergg- p&mse cbmrrvatqgmﬂ:y (Gr)8 codumn) ysing Bgipdient gfi5-68% Mﬂino@md( J=

7.1 Hz 7.0 6.9 7400

He, %hl_g'i‘ 1% h('&zeé Sl ‘iRPP"é‘Pé “’%“f?%?cg'”%é c@#%;pﬁ?mg St ¥1%gr5s y2 5 s
Hz, 1H) Iﬁ)}b[ﬂ)gﬁ:gﬂ- &, J SGR8Hz, 1H), 7.59 (s, 1H) 743 (d,J 88Hz
NV-[ 2- am no 5 rret h [ &%CM bonylgr ni_no - et hoxy-
benzenead&).ahid@, A“ ¢,§=[ ey 2H), 4. Sofsk dyl- HZ épﬁcﬁhﬂ‘p

Tov A o8 BRI BED NI 1R B RS 2 b B i 1™
cont ent s2wer(g, bH), i @eeah, BH} qugfthaH),tnss gnd=tAeHees i), @Mrmmﬁds (B8pHh Et OAc
(2 x 10. The sol vent was renoved in vacuo to provide th |tIe

corrpound@#@%fﬁﬁ”‘b@‘%] Caleddor (rabhahsPd Hid-3 HEat + £ & il C, pﬂr%fﬂc%tﬁﬁdﬂ 1HN-[ R
400 1'Y 1 d 6.5 Hz, 6 1.38 (t, J=7.1 Hz, 3

g 09 (s, [755 F&%Gg)?ls&ﬁi &gg%(spt J= 6.|7_|)23 Hz, (1H), 3.99 (q, J=H)7.O‘
Hz, 2H), 4.11413(m 1H), 6.71 (d, J= 8.4 Hz, IH), 6.82 (dd, J= 2.4 Hz,

J=8.4 Hz, 1 6.87 (d, J=8.6 Hz, 2H, 6.96 (d, J= 2.3 Hz, 11-1), 7.24 (d,
J= g81p HExamplgdd 7 58 (s, 1H). M5 (ES!) (M+ H)"= 385. 50C

Pl 4 A @g&@g@&\gp@gnekﬁﬁgz-farmmmﬂ Qy[kﬁ{ﬂ%héﬂ'}hﬁ&&ﬁylmazm 5-yl]
bennmldazol-a—}l]-Nﬁ-d:methy] butanamide
Following the procedure in example 40E. Using 4-ethoxy-N-[2-amino-5-[methyl(3-

methyl-1-oxobutyl)amino]phenyl]-benzeneacetamide {75 mg, 0.196 ramol) and 5-

20 [(acetyloxy)methyl}-2-furancarboxaldehyde (50 mg, 1.5 eq). The crude product was directly
purified by reversed-phase chromatography (C-18 column) using a gradient of 15-65%
CH3CN/H;0 and then lyophilized. The title compound was isolated as the corresponding
TFA salt. Yield: 63 mg (51%); '"H NMR. (400 MHz, CD;0D) & 8.01(d, T = 8.8 Hz, 1H), 7.64
(s, 1H), 7.49 (d, T = 8.8 Hz, 1H), 7.27 (d, T = 8.4 Hz, 2H), 6.94 (d, ] = 8.4 Hz, 2H), 6.50 (d, T

s  =3.2 Hz, 1H), 6.39 (d,.J =3.2 Hz, 1H), 5.75 (s, 2H), 4.92 (s, 2H), 4.68 (s, 2H),4.00(q, T =
7.2 Hz, 2H), 3.27 (s, 3H), 2.02 (m, 1H), 1.96 (brs, 5H), 1.36 (t, J=7.2 Hz, 3H), 0.79 (‘s, 6H); -
MS (ESD (M+H)" = 518.49; Anal. Caled for C3oH;3sN305 + 1.6 TFA + 0.6 H;0: C, 56.10; H,
5.36;N,5.91. Found: C, 56.14; H, 5.40; N, 5.95.

30  Example 50
N—[2—(4—Ethoxybenzyl)-l—[(.?.S')-Z-pyrrolidinylniethy]]—lH—benzimidazol—S-yl]-f‘\”—N(l-
isopropyl) urea
S0A: N-[5- methyl[[nsopropylammo]carbonyl]ammo]-Z-mtrophenyl]—4 ethoxy—



Foll owi ng the procedure in exanple 40E. A m xture of N-[2-am no-5-
[ met hyl [ [i sopropyl ami no] car bonyl ] am i no] phenyl ] - 4- et hoxy-b enzeneackf &G d&5
(83 nmg, 0.22 mmol) and 2-(S)-N-Boc-prolinal (56 L, 0.30 mml) in a m xture

of 1,2 1w® 0263558005 WO 02/ 085866 PCT/ SE02/ 00769 81 di cbhomset2ars/ AcOH (2 :

1, 7.5 M) was stirred at roomtenperatgyre for 2.5 hours. BH3 pyridine
conpl ex (43 L 0.42 mol ) was added via syringe and the contents were
stirred _ for The m xture was heated to reflex for 6 hours. Usual
wor k upb§ ﬁt"é%‘ildﬁlue whi ch- was purified by reverse phase high pressure

I d chro X k*tgmfag as a

tlr?:‘J : uoroacgtaélE gﬂ%tgfégﬁf (4%3,% V‘:[t's WMQG gﬁoﬂl‘e@ ?%%8“3 , Nen%?ﬁéyl): S

1. 08 (d,6.6Pmubob) ihid,2- ﬁxblb:.l,ordﬁﬂ%ﬁlc((ﬂOO ﬂlt) @a@sthizqd Bldporit tethpetatbin u(nd&r nlth'l) en as :
3.44 (m 3.85-3.93

(1 'm%z %?méog]aev(eg)l 99£z%%9§mv2qgl)(agﬂ%@(0z? 431‘3 @9 mratgl) Yt’e’-'Fcﬁdéﬁii ésﬂ«erfa‘oz Hz, 2M

6. 93, mu;mgg &JM@J@% é@%@%&? dso%ﬁcﬁ:)ygg[%m]_g% 42 @3%@%‘(&&@ e 01 J- = 8.8

450 EXade?arEdlth&cb@ﬂtls widpe 510ped BB Ybyrs 2645 °C. The mixture was quenched w1th _
j1-(4-et hoxyphenyl ) th¥ -N- et hyl - 1H- ben21m dazol -5-am ne  Method A is

51AA:  1sgtarptadagnepis 1§402mH andetﬁhbxyxpqunmtmqhemqueous phase was

t hyl - | T '
T (L PR AR Rrode B £ &0 SRR ROE R v i sombined and 5.1
car banafyasHed withlbshe @o@@na@d driddwitii)80y, adedlibiVWekil@fdoff £d48 ol ) at

0 C. The mixture was stirred for 1 h at 0 Cand 2.5 h at refl ex, cool ed town?

to 98 flirag cansentrpirshiviveguanta mrewémvtashma)? pandedppeolsmalchromatagsphy

dd th

e AT 28 bl ST AP B B BB e . VR0
by MPLG408iNmgz ELIOAG):; 0&1sul(a,Cﬁ—@ei 61—1@ 1938\/(Q ﬁA‘iz 17Hm:BH)9§% (sOBII-_I& e71 (tel tie
conpound-as an off-white soli 6 % 736% 8 (m 2H),
1 26 (3D, Pt (ﬁaé‘87(1tHz»J2-H)74d0+@§; 11‘@+§9 , g §H23> ® d,(JEF?J?J@P@ Hz,

o 1)3 ’2‘%88%%&’ 8%%%}%5 a@(wgé%f?q?ﬁ]ﬁz%i(ﬁﬁfi@%lﬁﬁﬁc‘%&% 8‘§1D VB

(ESks) (VB £ 4%5.336. 42. 51AB: 1, 1-di et hyl et hyl
[ 1--(cycl opr opyl met hyl ) - 2-[ (4- et hoxyphenyl ) net hyl ] -1 H
benzzi m dazol -5-yl ] met hyl carbanmate

50B: N-[2-amino-5- [methyl[[1sopropylammo]carbony1]ammo]phenyl] -4-ethoxy-
benzeneacetamide
A mixture of N—[5-[meth;fl[[isopropylamino]carbouyl] amind]—?.-nitrophenyl]-4-cthoxy--

20 benzeneacetamide (190 mg, 0.46 mmol) and 10% Pd/C in EtOAc (5.0 mL) was hy&ogenated
for 4 hours at 30 psi. The contents were filtered through Celite, and the Celite was washed
with EtOAc (2 x 10.0 mL). The solvent was removed in vacuo to provide the title combound
(170 mg, 95%), which was used without further purification. 'HNMR (400 MHz, CDCl3): &
0.98 (d, /= 6.5 Hz, 6H), 1.38 (t, J=7.1 Hz, 3H), 3.09 (s, 3H), 3.69 (s, 2H), 3.86 (spt, J= 6.7

35 Hz, iH), 3.99 (q,/=7.0 Hz, 2H), 4.11-4.13 (m, 1H), 6.71 (d, /= 8.4 Hz, 1H), 6.82 (dd, /=
2.4 Hz, J= 8.4 Hz, 1H), 6.87 (d, /= 8.6 Hz, 2H), 6.96 (d, /= 2.3 Hz, 1H), 7.24 (d, /= 8.6 Hz,
2H), 7.58 (s, 1H). MS (EST) (M + H)" = 385. i

50C: N-[Z—(4-ethoxybenzy1)—1-[(.?S)-Z-pyrrolidinylmethyl]-—lH~benzimidazol-5-yl]-N’ -N-(1-
3¢ isopropyl) urea '
Following the procedure in example 40E. A mixture of N-[2-amino-3-
[methyl[{isopropylamino]carbonyl]amino]phenyl]-4-ethoxy-benzeneacetamide (83 mg, 0.22
mmol) and 2-(S)-V-Boc-prolinal (56 pL, 0.30 mmol) in a mixture of 1,2-



30 A solution of 1-(cyclopropyl nmethyl)-2-[(4-ethoxyphenyl)nethyl ]

N-ret hyl -1 H benzi mi dazol - 5-amine (816.9 ng, 2.44 nol) and Boc20 - ( 9BDDLT A)
4.26 mmol) in THE (60 nlL) was stirred over weekend at room tenperature.
Upon evapBiaZussséf t he solvent, the 1 0 OCT 2005 WO 02186%88B/00769

PCTI SE02/ 00769 82 residue was purified iy MPLC usi ng Hex/Et OAc (1:1) on
silica gel to give 917.7 nag (87% .of the title conpound as a white solid.

l[\/f E(I:Ea:l) opr op§/ e?%atﬂ%glc)&i( @ 116\?4S ﬁ%oxygﬁgﬁiﬁt%&ﬁ Tpe%efg:?b%am m%lélif)l -5-y1]

met hyl|  ©arypialiret @m‘fxbe:a(@qlluﬂlﬁrmmbl) Iwak-adiedevib yjmig&)ahd the contents were stm'ed for
[ 1- (cycl opr.opyl net hyl ) 2-[(4- ‘et hox phenyl rret hyl ] -1 H benzi m dazol - I )
amet hyl ¢ bt el heomutare s heated taweginy forp Wk ag gwmlé@ew

2.0 | , I
added. TH T)he ““?‘Edgy fége&%[ﬁh?‘%ée%@ @%ﬁé%ﬁa%&%ﬁl{r&%ﬁ@f gfgl“g‘b‘gz‘l&)h)edms
"W th MeOgidth® tifle LompoudPds.a Mu@faaaet(cla@mgxw}m (Bhagesw)e l‘ENEﬂP@#U@t ed. The

aqueous was extracted with Et OAc (3x30 ml The conbl ned organi ¢ phases were

washed Mg MeOH-da: S A80(dnd 3 6 (t.Hmé?@b‘l-’*H)&flﬁérl EolmediDy at i on,

t he resi u C Si | to
give Sa1 150407 6804 2t 8D, e I 1 W i P ST o e B
(MeH) 1 =450 1 44, 26000 4ﬂ$s(EHP|40W(@PY4=WEE Hylzﬁ)26193(a,4f£sm@mmerwi4)(e,tml ]
|VmsthyI-IH-ben2|m azol -5- am ne A m xture di met
L1 (eyol B8 BayAtReT A9 (302 20 A dhBRyISbesr (Euhy b T 7 Bolic? miieilal 265y |
nmet hyI C éﬁ@teﬁsﬁﬂi § ng, 1.20 nmmol) in 4N HC | di oxane (20 rrL) was 20
stirred ?%r 5 room tenperature. Upon evaporation of the solvent, the

resi due was dissolved in water (30 nL), neutralized with 2 N NaCH and
extracted with Et OAc (4x30 nL). The conbi ned organi c phases were washed
with sat Expmpted® and dried over Na2SO4. After filtration and concentr’ation,

oo b R I SR 1

sol uti onykhdd Aydr oxyphenyl - 2- pr op| on| c acid (5.83 g, 35.1 rrrml ) in DMF (100
m.) was added K2CO3 (12.12 ) at 0 C.__After stirring for 1 h, Etl
(7. 0033 1A4: lg-gcyclopropylmethyl%’ 2- {(#ethoxyphenyl)methyl]-N—metby1~LH benzimidazol-5-
amine .
To a suspension of methyl [1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-1 &-
benzimidazol-5-yl] carbamate (0.781 g, 2.06 mmol) in THZF was added LAH (0.32 g, 8.43
mmol) at 0 °C. The mixture was stirred for 1 h at 0°C and 2.5 h at reflux, cooled town to —78
20 °C, and quenched with MeOH (5 mL) and H;O (5 mL). After adding Na,SO, (10 g), the
resulﬁng mixture was stirred for 1 h at room temperature. After filtration and concentration,
the residue was purified by MPLC using EtOAc on silica gel to give 641.7 mg- (93%) of the
title compound as an off-white solid. "HNMR (CDCI3): § 0.22 (m, 2H), 0.48 (m, 2H), 1.26
(m, 1H), 1.38 (t, /= 7.0 Hz, 3H), 2.89 (s, 3H), 3.83 (d, /= 6.6 Hz, 2H), 3.98 (q,/=7.0Hz,
s 2H), 423 (s, 2H), 6.64 {(dd, J=18.6,2.2 Hz, 1H), 6.80 (d. /= 8.6 Hz, 2H), 699 (d, J = 21Hz,

IH), 7.13 (m, 3H). MS (ESD) (M+H)" = 336.42.

51AB: 1,1-dimethylethyl [1-(cyclopropylmethyl)-2—[(47ethoxypheny1)r'ncthyl]-lH-
benzimidazol-5-yl]methyl carbamate -

30 A solution of 1-(cyclopropylmethyl)-2- [(4-ethoxyphenyl)methyl]—N—methyl—1H—
benzimidazol-5-amine (816.9 mg, 2.44 mol) and Boc,O (930.1 mg, 4.26 mmol) in THF (60

ml) was stirred over weekend at room temperature. Upon evaporation of the solvent, the '




30 g, 87.7 mol) was added. The m xture was stirred over weekend at room
tenperature which was diluted with water (400 nlL) and extracted w t hgE @0,
(4x100 nlL). The conbi ned organi c phases were washed with water (2x100 nlL)
and brineay(38tkspds), and dried with 1 8 OCT 2005 WO 02/ 08 p3a¢sHiedd#faiE02100769
83 Na2SO4. Upon filtration and concentrgtion, the residue was purified by
MPLC using Hex1lEtOAc (4:1) on silica gel to give 7.61 g (989% of the title

oS ASIEMAES e A 030 iy S Sl
Hz, 2H), th%n?l%c%ﬁlg y?d%va]wﬂ?eso?lﬁ)MSAgE§I)_l(m-’-}¥)H)= 484 (M 2H, 7.2 (m 2H)

51BB: 4-et hoXxyp propil oni c ac a ‘sol uti on of et hyl

4- et hoxyphenyl - 2- pr opi onate (1 33 g, 5 98 mmol ) in 30 nmL of THE:-H20 (7:3)
was added LI OH (0 29 g, m xture was heated for 24 h at 40
10 C, andl&f1 dil ﬂ%é,t[ér(cxciQPfﬁm})hnethM@‘za[dtfécﬁ]bowawl)ﬁﬁsdlek% acted with

et her, 1d|f4 ed ﬁ%ﬁ n\%‘g& d then extracted with ether (4x20 nL). The -
conblned d‘zganlc 8¢ %hed with brine and dried with Na_SO4. After

filtration anth gmg@{gﬁéﬁtl_qm}m ethdl (9- éﬁ% Egnmeih Afkle conpound as a
white solid was obtained- 1H N )]l ﬂo[( 2? %( t, J= 7.0 Hz, 33H),

1. 47 (d,etdexyphenybmetiy]- B%eqzqmsdﬂzolzwlj mefyy! saxgam@tsr (6343 mg)uéw iEHp)dn8  (m

A 1 (o gk BP0 1 4 2B TR S S ARG R £ AT - 5. g1
acet am g(esif 9 e, 99 ﬂdﬁiogrlva‘gfad&%i @ Hi reAvds(SEHEH OREQARM Q?xtoBth)e LRgkphenyl |

acet am mrol ) and 4-ethoxypheny i-2-propionic acid (1.13
g, 51032 qmmh)ed mnthDWEOHAKO 5mhl).) avlssat. AEHEWD: DL PBA.) (Twb 2hades whrdSpegated, TBe ol )

t t t t L red f 10 HATU.(2.66 g, 6.98 I
Stdea | HIHES 5as ek e FRA bRl df Pobaiey bramitient wetpomndd "
t enper at\ﬂ&?bn&qﬂﬁﬁ‘ﬂ%&ﬂdrﬁ&l \%@N@JSJONREWE%&Q&&% thé %stc%\é%s%ﬁ@@b§' on of
H20 (100. ni), which was extract ed with Et OAC (4x . The conbi ned

or gani c1 \pﬁh%esmg\/éiee/lﬁ@m& Haédn wilichgdd o giae 4403 dng 6@%&10&' hhd\iésﬁusﬂ)prodwpi@m
filtration,and ev r residue was dissolved in acetic acid (40
nL) and 3¢t ﬁ%%‘”ﬁ%?gg@f@%% 4]?@%’% Aner evaporation of the solvent, the
resigdue was dissolved in Et OAC (200 rL), and washed with 10% Na2CO3 and

dri ed Wi th Na2SO4. After concentration, the crude product was purified by

MPLC usiShgD: Et(mdpgrep)d;mv@yla 244 -¢- e(tlgamhanﬁllhthxal]{x‘i’-tdeézyd:dfiphnmmdmdsz@-sl-| ght
yeIIong%lmld "HNMR (400
A mixture of 1,1-.dimethylethyl, [1-(cjclopropylmethyl)-2-[1-(4-eth_oxyphenyl)ethy1]-lH--
benzimidazol-5-yl] methyl carbamate (541.3 mg, 1.20 mmo}) in 4N HCV/dioxane (20 mL) was
20 stirred for 2.5 b at room temperature. Upon evaporation of the solvent, the residue was
dissolved in water (30 mL), neuiralized with 2 N NaOH and extracted with EtQAc (4x30 mL).
The combined organic phases were washed with sat. NaHCO; and dried over Na-zSO.t. After
filtration and concentration, 523.0 mg (100%) of the title compound as a syrup was obtained.
MS (ESD (M+H)" = 350.35. ' |
25 ,
Nethod B:
SIBA: ethyl 4-ethoxy;dhenyl-’_?-propionate
To a solution of 4-hydroxyphenyl-2-propionic acid (5.83 g, 35.1 mmol) in DMF (100
mlL) was added K,CO; (12.12 g, 87.7 mmol) at 0 °C. After stirring for T h, Et (7.0 mL, 13.68
3 g, 87.7 mmol) was added. The mixture was stirred aver weekend at room temperature which
was diluted with water (400 mL) and extracted with EtOAc¢ (4x100 mL). The combined
organic phases were washed with water (2x100 mL) and brine (100 mL), and dried with



30 Mz, CDCI3): d 0.11 (m IM 0.27 (m 1H), 0.47 (m 2M 0.94 (m IM 1.38
(t, J=7.0 He, 3H), 1.81 (d, J= 7.0 Hz, 3H), 2.21 (s, 3H, 3.76 (dd,4 o e
J=15.0, 6.8 Hz, IH), 3.86 (dd, J=15.0, 6.5 Hz, 111), 3.97 (q. J= 6.1

Hz, 2H) , 4. =" 7.0 Hz, IH), 6.79 (d, J= 8.6 Hz, 2H),7 OCT 2005
V0 021065088 B8 o) 00750 o (d, J= 8.6 Hz, 2 H, 7.23 &?’53"22’%@ He, 1H)),
7.43 (s, IH), 7.53 (dd, J =8.6, 1.9 Hz33IH), 7.78 (d, J- 2.0 Hz, 1H. MS

(ESI (MtH)} = 378.38. 51BD:

N-[ 1- ( cy cNegdplporefilimatipn 2ad congentratiboytyplresidyt yeas pytified by ML ndig@zol - 5-yl ] - N
s met hyl Ace 1 de, To a.solutjion o . .

[1-( ey%:ll 0%?’8%&5% %&E!ﬁﬁét ‘Iﬂ-%‘f%%&t 8HEH9) it bifle cqmpound as a colorless liquid.

b i m dazgl aest épl = ir 7L added
N & (0. 36 DI dyREe, EKS S PSS T B IR B8 (0 o T £ S pladerEce
(1.60 g, 710E233H)GLOE (wpb—addde) 250, 3.9Dap/t=chp &izazhy,&.1 {Hhel H), 818Une 2 s Bt i rred
overnight, quenched with-MeOH (2 nL) and to diluted with ether (200 niL)

whi ch swad ed with saturated sol ution of amoniumchloride (100 nL) and

dried with Na2SO4. - Aiter filtration and evaporation, the title conpound
(2.43 g, 100% as a crude product was obtained. M5 (ES1) (vl ; HI =

392. 40. oAl f hyl)y- 2- [

1-(4-.et h?&?ﬁeﬁ%’%ﬁ% ?%ﬁn@%{ﬁl H benzi nni dazol -5- 1s am ne A m xture

of NI ][ 1- (cycl loﬁbmmlumghﬁbthy%éthaﬁy}yhatyﬂ}awrpienytgxiaﬁhgl §.598 thbelin 4 30 sdazdl -

5- - N cetam de .43 .64 Mo 40% KOH (50 I n Et OH was
nent od | TOR-BO T Al weedchs LIOH 1079 bolnlmel. i mimmue s Herad fr ARt 40
conceptr t ' i Qigal) which
was g‘)@t r géé’teglg %“%ﬁgﬁ?dc‘h%%ﬁe%égg%@g% m_ .Hgéo&%tﬁgm\g% ﬁgg (é)éganl )c phases
wer e dri sdihvil NHNeREEEn cAfrocted With ethet (4sR0 ardg. Eveaqontdnédorgafic phases seievent |

e S R B RS 8, BRI S S Bl e

350. 37. el Bmpluddast white solid was obtained. 'H-NMR (400 MHz, CDCl); § 138t 7=

[ 1- (Cycl opropyLnet hyl ) - 2-1 1- (4- et hoxypheny]) et hyl | - 1H benzi m dazol-5-yl ]
N, 3- di ng0iyz, 3Hhut4ih@hi/ ed.21dz.3 HhBuisi (n/ of7.2 Hz, 1H), 3.99 (q, J=7.0 Hz, 2H), 6.8

1- (cycl opr t.h -2-[1-(4-ethoxyphenyl) ethyl] .NY-nethyl-IH
benzi'hi dé&%sggrﬁ%% '349.5 my, 1.0 nthol) in McON (25 nl) was added DI PEA

(258.5 ng, 2.0 nrnol), DVAP (10 ng) and isovaleryl chloride (180,9 ng, 1.5

nmmol) at O C. The
51BC: N-{1-{cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1 F-benzimidazol-5-y1]

acetamide
" Toa solution of N—[3-amino-4—[(cyclo'propylmethyl)aminﬁ]pheny]] acetamide (1.28 g,
2 5.82 mmol) and 4-ethoxyphenyl-2-propionic acid (1.13 g, 5.82 mmol) in DMF (40 mL) was
~ added DIPEA (1.52 mL, 1.13 g, 8.73 mmal) at room' temperature. After stirring for 10 min,
.HATU (2.66 g, 6.93 mmol) was added in one porlic.m. The mixture was stirred overnight at ‘
room temperature, concentrated to a small volume (10 mL), followed.by addition of H,O (100
ml), which was extracted with EtOAC (4x50 mL). The combined oréan.i;: phases were
25 washed with brine and dried with Na;SO.. Uﬁon filtratior and evaporation, the residue was ‘
dissolved in acetic acid (40 ml) and then heated for 20 h at 100 °C. After eﬁaporaﬁqn of the
solvent, the residue was dissolved in EtOAc (200 ml), and washed with 10% Na,CO3 and
dried with Na;SO4. Afler concentration, the crude product was purified by MPLC using
EtOAc fo give 2.14 g (97%) of the title compound as 2 light yellow solid. 'H-NMR (400
3 MHz, CDCl;): d 0.11 (m, 1H), 0.27 (i, 1H), 0.47 (m, 2H), 0.94 (wm, 1H), 1.38 (t, /= 7.0 Hz,
3H), 1.81(d, /=17.0 Hz, 3H), 2.21 (s, 3H), 3.76 (dd, /= 15.0, 6.8 Hz, 1H), 3.86 (dd, /=15.0,
6.5 Hz, 1H), 3.97 (q, J= 6.8 Hz, 2H), 4.28 (q, /= 7.0 Hz, 1H), 6.79 ( 4, J = 8.6 Hz, 2H), 7.10




30 reaction m xture was stirred overnight at room tenperature which was
quenched with H20 (150 ni) and extracted with Et OAc (4x50 mi). The pgrﬂ@mg}g
organi ¢ phases were washed with brine and dried with Na2SO4. Upoi a

filtrati o¥oeadsegaporati on of the solvent, the residue vi/gmeAndned by

?Yf PLC using Et OAc on silica gel to give 431.9 ng (99% of the desired 1 a o
CT 2005 WO 02/ 085866 PCT/5E02100769 85 product.as a colorless syrup, which

0-22° (1rE A S B 280 T8 TS P8 sl 7 g 238 1 ea ST, o,

m 11- 14,722 JSLED SIS/ +31888 (d, J=7.0 Hz, 3 2.06 (m 2H),
(2 10 (mlodiH) aﬂg,isp(s (?],SEDWJr%?(m 3H)( 4.21 (dd J= 15H% 6.6 Hg 1H)H)

465(q,J—70Hz 1H), 6.90 (d, J 5 = 8.6 Hz, 7.21 (4, 3= 8.6 H,
= 8.6 .

(ESI) ( ﬁﬁj Lﬁa@h" am@mﬁ)*%ﬁ%i-r@?@( BigyRbengh @ﬁ&ﬁ REpga Sk, 90

-MeOH Gyl abQambde 7. 17; N, 7.54. Found: C, 63.98; H, 7.02; N, 7.34.

Exanpl e 53, 54 and 55 10 (i‘ac) N
11. - - (Cycl opﬂ‘opwbhmoh)df)\f'—El-@cyel(opp@tyhmo@]dbréF[y+()1mthq;dybhehxlaeﬂ1ﬂﬂ1-jfﬂm dazol -5 yl J

ot hoxy pREFGIPIEA 01 SEHEHER (Lo €6 oINRy R KGR A0S i ca anc

(N of i oPechapsopyt ehfnehitnds fol 20 il leay ) | S5MHoN bRMa ot

m dazol - N et hyl - me t -ur

1-(cycl m@:ﬂmmﬂpsaimw Th&mfixtafedyest dtioveyt pivernydht efubpt Hed Neitheb e O (2khL) and

benzi m ol 52 0 in 1, i chl or oet hane 25 ni L)
vas laddgﬁum%@%reggﬁfzé%@&ﬁgt%ew Slwb"g?‘”@fa%wf 03 Fde The
m xt ure a r e was
ur 1 o By NP e R RO SR pian6h ot o ERREROLY 4L ’“98“’ %i?”ﬁ’% t he
desi redlm%}j@mGr(sdeapmdu@)wasnbmmachS @SID ler-Hbfl?an #hi ch. was 20 converted to
a TFA salt as a white solid. 'H TMR (400 MHz, CD30D): 8 0.27 (m 1H), 0.51
(m 21-1), 0.60 (rn, IH, 1.08 (m 1H), 1.15 (d, J=6.4 Hz, 6 H), 1.39 (t,

J= 7.0 1 2354, ; : , J=6.7
v |H)5-|¥%E31 (‘c%él:aplf]k):p?gl‘j\%ﬁﬂlié?xh |$"f e%hdi%ghe’ﬁ?‘)&eth?lﬁ%(e&yl?iwben%fﬂau@@g 3 (di.
J=1550, amin2 Hz, |H), 4.89-(q, J=7.0 Hz, 6.97 (d, J =8.8Hz, 2H), 726 (d,

J= 8.6 Hz, 2 52(d 7,7 J z5.= 9.0 Hz,
1H). M ( ESFJ}‘ ffew% St NJ[I i%bmoewfshzb%aﬁ é&*ﬁ%ﬁ@%f@k cglo
TFA+0. 10, v Ghetil adaribie (i"tb % 2%4 rhinof) add 40% RO (561 I BIOH Fas Beatdd N
9.53. Thé'racem'c m xture
[ 1- (cycfoop® bpytefiekhyfer Belpgc@dleétihwnthhem_yh.\)@wwttjnc&mmted to a small volume
(50 mL) and diluted with H,O (50 mL) which was extracted with dichloromethane (4x30 mL).
20 The combined organic phases were dried with Na;SO,. After filtration and evaporation of the
solvent, the residue was purified by MPLC using EtOAc on silica gel to give 1.93 g (99%) of

the title compound as an off-white solid. MS (EST) (M+H)" = 350.37.

Example 52

25 N-[1-(Cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H-benzimidazol-3-y1}-iV,3-
dimethyl- butanamide ' '

To a solution of 1-(cyclopropylmethyl)-2-[1-(4- ethoxyphanyl)cthyl] -N-methyl-1H-

benzimidazol-5-amine (349.5 mg, 1.0 minol) in MeCN (25 mL) was added DIPEA (258.5 mg,
2.0 mmol), DMAP (10 mg) and isovaleryl chloride (180.9 mg, 1.5 mmol) at 0 °C. The

30 reaction mixture was stirred overnight at room temperature which was quenched with H,O
(150 mL) and extracted with EtOAc (4x50 mL). The combined organic phases were washed
with brine and dried with N2;SO4. Upon filtration and evaporation of the solvent, the residue
was purified by MPLC using EtOAc on silica gel to give 431.9 mg (99%) of the desired



benzi m dazol -5-yi]-N net hyl - N-(1- met hyl et hyl ) -urea was separated by
AD-chiral colum using hex/iPrOH (9:1). 3D Enantioner: 18 0CT 2005
()-N-[1-(cycl opropyl net hyl)-2[ 1- (4- et hoxyphenyl ) et hyl]-I H benzi m dazol - 5-
yl] N net KO 0283685net byl et hyl ) -urea: 221.2 ng (40%, TFAsECT/SEQMITE sol i d.
[uyo -11.7 (c 1 8 0 C T 2005 WO 02/ 085868 PCT/ 5E02100769 86 0.25, EtCH).
1IHNI VIR (400 MHz, CD30D): 8 0.27 (m 1H), 0.51 (m 2H), 0.60 (m 1H), 1.08

(1, 310 odBorycorc Gt 3ol b ¥ o Ayl ol e, (2 9°
2H) Jé_l ;qémdm | CD0B): 50.22 tﬂ.ﬂ, 1H)J,bl)45 (ﬂa,zﬁ) (0dlst (m]le])50 86 gcgJ&JstaHz 161H)| 90

(1ﬁ|) 7.71. @%(m,JHgL 1@8}&,.}#@3}{2)3@@ a3 (4;;:597 5‘)[%3}1)”2' 06 (HIVQHQ e (H(,mi) _8|_
507 (S L, RSPRS00

N-J 1- l¢d - | - 5-
(0 4 4 Gompmony ik it gieny i i P g

sol i d. [ &) H)2MS(ESD) @ HECH4.42 QUK (400, Galied fcﬂﬁBEIB)stf&m 30 TFARD.90H) |

?géﬂn 1‘%295171 g %06%104QE37%§F°§%7&;§|2§1}11?&5%873% ?36 3&06 22976(:,%&),
J= 6.6 Hz, 4.04 (q, J= 7.0 Hz, 4.26 (dd, J= 15.0, 7.2 Hz, 1H),

4.39 (dd, J—150 6.8 Hz, 1H), 490(q, J= 7.2 He, 1H) 6.97 (m .2H), 7.26
(m 2H) Exﬁnmleﬁal,obasahdsao, 2.0 H, 7.71 (d, J= 1.8, 1H), 7.91 (d, J =

Hz,
026H3‘&N i AV ﬁg(é’—\‘—‘iqﬁf"ﬁg} b ‘5% [12‘3'5“{%1‘? %w‘}%})%*élﬁ?%‘?b = Cgaﬁﬁﬁrﬁﬂ'ﬁ’ |
60. 02; Hyy fnRi ﬁ,_m;glﬁgmrwg? _ _n Jloi.-(r op TRk Bityn 2N1 _((41 met hyl et hyl )-urea |

56A: [4 &q/cl ohexyl met hy rophen |']-méthyl " ester carbamc acid
To a sti ethoxyphényetteylpLHrpdoizirhidazél-3pl] SY-maethyle /¥ emyihy tliydaatee agd (g;V-14

(3.6 &“flﬁ@yﬂ%@%”ﬁ%ﬁ iof Sbnpeae TP S Exmdio B BB heat oo

at 60 Cp,vgi Iet &q to room tenperature. Water (20nmL) was added to
the m xture and ‘a dé€p orange solid was precipitated from solution and

col | ect ed as The sdesion efl ] fcwiepropyldetyyl)Lol0oH- ethByplESY)) ethyl |-V-methyl- 1 H-
benzimidazol-5-amine (523.0 mg, 1.20 mmol) in 1,2-dichloroethane (25 mL) was added

4
Hz,

isopropyl isocyanate (1.02 g, 12 mmol) at room temperature. The mixture was heated for 14 h
at 60 °C. After concentration, the residue was purified by MPLC using EtOAc on silica gel to
give 477.9 nig (92%) of the desired product (I’.ﬂ-CC_IDjC) as a light yellow solid, which was
© 20 conyerted to a TFA salt as a white solid. "ERNMR (400 Mz, CD,0D): & 027 (m, 1H), 0.51
(m, 2H), 0.60 (i, 1H), 1.08 (m, 1H), 1.15 (d, /= 6.4 Hz, 6 H), 1.39 (t, /= 7.0 Hz, 3H), 1.90
(¢, J=7.1 Hz, 3H), 3.35 (s, 3H), 3.97 (sep, J= 6.7 Hz, 1H), 4.04 (g, /= 7.0 Hz, 2H), 4.26
(dd, 7=14.8,7.0 Hz, 1H), 4.38 (dd, J = 15.0, 7.2 Hz, 1H), 489(q,.} 70Hz 1H),697(d,./’
= 8.8 Hz, 2H), 726 (d,J=8.6 Hz, 2H), 7.52 (dd, J=8.6 , 1.8 Hz, 1H), 7.71 (s, 1H), 7.91 (4, J
35 =9.0Hz, 1H). MS (ES) (M+H)" =: 435.44 (M+1)*. Anal. Caled for CpsH3aN4O2+1.20
TEA+0.10 H20: C, 59.51; H, 6.22; N, 9.77. Found: C, 59.64; H, 6.22; N, 9.53
The racemic mixture (rac)-N-[1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethylj-1 -
benzimidazol-5-yl])-N-methyl-¥'-(1-methylethyl}-urea was separated by AD-chiral column
using hex/tPrOH (9:1).
3o i
Enantiomer: (~=)}-V-[1-(cyclopropylmethyl}-2-{1-(4-ethoxyphenyl)ethyl]-1 H-benzimidazol-5-
y1])-V-methyl-N'-(1-methylethyl)-urea: 221.2 mg (40%), TFA salt, white solid. [a]p—11.7°(c



(M1 M- 308.32 (Nf+1) . 30 56B:
[ 3- ami no- 4- [ (cycl ohexyl met hyl ) ani no] phenyl ] - met hyl ester carbanic akf&CT 2005

[ 4-[ (Cycl ohexyl . met hyl )am no] -3-nitrophenyl]-nethyl ester carbam c acid was

hydr ogenaved:2nssssst hyl acetate catal yzed by 10% Pd/ C at 3®cAGBRsDIKOr 6
hours. The reaction 1 8 OC T 2005 W O §}2/ 085866 PCT/ SE02100769 87 m Xxture
was subjected to filtration through celite and the solvent was renoved to

. . 0
ol o L B%s, SRS SRR HGEE, EniOD AHEPLS 138! b1 (4 9. Dectmtien P ok =)

[ 1- (cycl ghe [ | 3= 2441 5G4; ettho vl Yd1h- NgLAl 5-yl]-net
i eatepts O B = G e S P R TR D) O AL T

[ 3- ami no345[(§,8¥0) b2 Xsebye+6yd Hla 4.0 GpyE| 7.0k IH), dA6gidd, Lanbanve dgi d
(2.02 g, 7.3 mmpl ), 4-ethoxy-a-nethyl benzeneacetic acid (1.4 g, 7.3 mol)
and dii s&Bhdid @ﬂh{xfdéionéﬁ(fﬁé}aﬁ-ﬁ{@ A=y, i, 899 (mvEH{),zhbmg_ny, 2#s added
HATU ( 3. - lo)yrd tA_ t t e [ €y I tion -
wos phr {101 Sk TP ndebd B b B dncl R AT B ST e VBB Ly
The' conbivier)or gpU T AYEr SnieCEcdvRsE B MG hoiTRA B ALY; CAs0. 28l tpver -
Na2S04 and were subjected to filtration and concentration The residue was
di ssol ve@ 33Nt Foundi@ 60L80H PR3 aNdl0R% heated at 80 C overni ght. The-

sol vent was evaporated, the residue was dissolved in EtOAc (200 nlL), washed
with 2 N NaOH brine and dried over Na2SO4. The mi xture was subjected to

o (5 S0 3 SRS L AT Bt o
&i ( cyc |h dﬂ]_gkf?ﬁ:qtbylwyi-lergetpgkwl)?nmﬂ%)ﬁ @wytz;egmﬁ ;al:, :]:hite s.olid. [adp +12.2° (c
L1 (oyolbies Pt FpTEARFE s SRR A Bad (Felty BT (B 8RR . 368
5-yl]- Wwﬁm,%zgi{dd&@&%,ﬁlfﬁ BE) @Hﬁ,%-.zlr%;(t,% 20 @z@ﬁjdgéédﬁ(d'?y%.%ﬁ)mo m.,

j ust. enoug to di ssol ve the conpound) wa$ added a’| M sol ution of HCl
i n Et20,3.3 @piils 8,9 7ustn, V = Mo HzutTh d104(fg.60+ pOtH, 81,0t 2 tld, § =)0, TThEzsol vent

d,i T Cl I j ., d 1 m. d
THE (60 Wy S P TR e itrentiy - DREEL N B e 20062 g T2 ol )
was addeds i g QNeoROrid A, 1}?}?.751%,“}5 o8 1\»957.9@@3@@ b e, YHY Qb PBENZ>
tenperature and was stirred overnight, followed by cooling to -:-78 C,
quenchi iy+)t & 48886 (MA1)2 Ama L Caboddom@dsBsNg @2+ Inl) THARD.A0 dH Ok €, 6046 H,

3 hour o.5-45 1 B4 it otlb o T2 AR g wi th Eronc and . contentration
afforded the title compound as a brown foam (2.1 g, 96%. MS (ESI). (M)’ ~
EXANPLE 56
20 N-[1-(Cyclohexylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H-benzimidazol-5-yl]-V-methyl-
NV’-(1-methylethyl)-urea
S6A: [4-f(Cyclohexylmethyl)amino]-S-nitrophenyl]-methyl ester carbamic acid
Toa stinir;g mixture of methyl 4-ﬂuoro-3-nitrophenylcarbama:te (3 g, 14 mmol) in 4:1
ethanol:water (40 mL + 10 mL) was added cyclohexylmethylamine (3.6 r;;L, 28 mmol) at
25 room temperature. The reaction mixture was heated at 60 °C overnight, cooled to room
temperature. Water (20mL) was added to the mixture and a deep orange solid was
precipitated from solution and collected as the desired product (6 g, 100%). MS (ESI)

M+ 308.32 (M+1)T,

3  56B: [3-amino-4-f{cyclohexylmethyl)amino]pheny!]-methyl ester carbamic acid
[4-[(Cyclohexylmethyl)aminp]-3-nitrophcnyl]-methyl ester carbamic acid was
hydrogenated in ethyl acetate catalyzed by 10% Pd/C at 30-40 psi for 6 hours. The reaction




392.46 (M |)T . 30 56E:

N-[I-(cycl ohexyl met byl )-2-[1-(4-ethoxyphenyl)ethyl]-IH benzini dazol -58 0CT 2005
yl]-N-nethyl- N -(1-nmethylethyl)-urea To a sol ution of

1- (cycl ohewglomesssyd ) - 2- [ 1- (4- et hoxyphenyl ) et hyl ] - N net hyl Ad#/SEBQGLs2005 WO
02/ 085866 PCTI SE02100769 88 benzi m dazad;-5-amine (2.1 g, 5.4 nmol) in

1, 2-di ehl oroet hane (270 nL) was added |sopropyl | socyanate (1.1 n, 10.8

over hi gnt Ztiiee EB bl o BN By PGB el Wil s RERGH P b s
evapor at eQesifddhrédift & Lk p@pleieBd (B2 pUIMA) s ?HS]WL&I—%E Qﬁ@s@m ! *ica gel)

to afford the title conpound as a bei ge foam ( (400
MHz, CD30D) 5 0.95-1,18 (im 11H), 1.36 t,|-70Hz, 141168(m

37 6. v, 386 [Lerisheoiae %Elb--lﬁoé—laﬁwq%%@ﬁﬁi 052@1;%20} Soilsety etiet o1

7.35 (dd. é%&a 8 He, 7.63 (d, 3=2.0 He, 7.71 (d, J88Hz
1H . M PERRa T = 477 48 (MH1)''. Anal. CalcdfongH40N402+05

HO  + 0 8 CH3Crb a Glirrfag sdlition of [BI arfind€; [(@cloh@xﬂﬁethlﬂ)mmﬂio]ﬁhenﬁﬂuﬂéihylHsteB 61;
N, 10.98.. Exanpl e, 57 2 é4 Et %/thenyl)rreth yl J-JY
1 - di et hyfabamiescidi (2103 PHyeTicthiylbiogegeareficacid (1.4 g, 7.3 mmol)

bj di 7

P02, pr 0B ahRp AR ?—ﬁ%&%‘%ﬂ?@t ¥y DB el pos sidsg HATU G4

6- chl or o- -8l intuwd Cinfye p&mnﬁ,cmrdmxtdmpemedmésczﬁn@ wagpafitioned Yetswéen et hanol
(70-m.) at_room {enperature was agded I am nqﬁéS 25. nL, 70.0 m*mé(%j and
the M xtuHeLlpaad g'g@f RV B FAT S Hg')r ﬁhewrah STgaRicraYes WERS W ash

vacuo andheieahi, oAakS R A ANRKELHAAN dl o henatbulnanune

brought to p Ition o ICl aqueous sol ution e resulting
suspensi Chhewasddiexwasadissotyedird frefrt @Ad (K%&nhj_z)nd Wischeagti@b83°C piashtveBhe

back- ext d with addit |, Et OAG. 5 Th
Coi ned, SR RS Tt b dorttst BROBIO] Sh SRR HBRAN at od | n
vacuo pr qyjcet | iﬁﬁ‘hhé ve? 25(’52{ O MYk A 18 sui%%e_c%rtb‘ﬂl@ rfAgxyl ic acid

whi ch was Uuse out urt purification. IS residue was then taken
up i nisdi e:bbgeln&mﬂmeto(aﬂdfﬂ the b)le cd’mpmtnldsas s gbllew ﬁmnw&Stiﬁagdﬁ%) MS (ESD) (M+H)"
=436.42 (M+1)"

56D: 1- (cyclohexylmethyi) 2-[1-(4-ethoxyphenyl)ethyl]-N: methyl 1H-benzimidazol-5-amine
To a solution of [1-(cyclohexylmethyl)-2-[ 1-(4-ethoxyphenyl)ethyl]-1H-benzimidazol-
20 5-yl]-methyl ester carbamic acid (2.44 g, 5.6 mmol) in Et;0-MeOH (100 mL, just enough
MeOH to dissolve the compound) was addeda 1 M solﬁtioq of HCI in Et,0, dropwise, until
no further précipi-tate formed (6 mL). The solvent was removed in vacuo. The HCI salt wis
dissolved in dry Et;0 {120 mL} and THF (60 mL), the mixture was c—ooled to 0°C and LiAlH,
(986 mg, 25.2 mmol) was added in one portion. The solution was warméd slowly to room
25 temperature and was sﬁned overnight, followed by cooling to ~78 °C, quenching with MeOH
(12 mL) anﬁ water (12 mL), warming to room temperature, addition of Na,SO, (25 g) and
sturing at room temperature for 3 hours. Filtration through celite, washing with EtOAc and
concentration afforded the title compound as a brown foam (2.1 g, 96%). MS (ES) (M~+H)' =
39246 M+
30
56E: N-[l—(cyclohexylmethylj&—[l-(4-ethoxyphcny1)ethyl]~1H—benzimidazol—S-yl]-N—mcthyl—
N':(1-methylethyl)-ursa
To a solution of 1-(cyclohexylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-N-methyl-14-




HATU (9.30 g, 24.47 mmol). The m xture was stirred for 48 hours at room
tenperature. The reaction was then concentrated in vacuo and the re$igddd 2005
taken up into NaHCO3 saturated aqueous solution (100 nL) and Et CAc (100
m.). The ywbawessssser e separated and t he aqueous phase wasPd¥AEH02/60069 act ed
Evith additional EtQAc (2 x 50 nlL). Theggorgani c phases were 30 conbi ned,
dried with MgSH, filtered and concentrated in vacuo. The residue was

o e B bR e PRI AR Y M M) 1

| NN- di etlmeb:an‘étmtﬂ@L&d&@ﬁ&pﬁ%b@%@gman@m theROfe8bR i 2t iQas Kez&dfé% yi eld
from 6-cb[Oro-5-nitro-3- %I/! ridi necarboxylic acid)."H N vIR (400 MHz, CDCl13):

1a0CZ2068 *P0verighs 5TesoRUPnSEEXD0BA60 ro@e t@dpasuicthetbivenBvasvaporagd 1H)

Thy | 7o g i b s ﬁffas%f?aé%x&ﬁ%&@mo b sebymathi gy ©
N- di Y, I f :
NN i 2%?*?0%%?5%%%%@ S eba Pt AR BA PLOrD TR0 38 DL,
é7h23 mTtﬂG)(gllﬁ’éD)MH‘,ﬁQ 4il-). 6&}(111; 68N It &1fake §=1.0Hez, 0HR 3aﬁiid(g;13H) 8. 89L3ﬁ¢ﬂ (@i de
[ rate 5 , m xture was-stirred overni ght at
The r eadBDcHOLaes T57 QDb d b3 Gl e 8 (Al 2t Bic L ML2dOTm: 3Bbuo. The
d K | wid mL d
Erone( 108 a2, SRt h, 28 KER-RR e a5 FHHCoLs P00 O OS(ESH T 00d
The aquaawswpmmsﬂaaa-nacAﬁgknamfeﬂogmmm Disaell+ 0 BtCWOH:10068g;. The
organi c_phases were conbined, dried wth filtered and concentrated
in v&cugpsfﬁéqf@sg%@%scpég 1783 86 é%ﬁ’\gl% $| ca gel flash chromat ography
([5% MeOH + 1% NI-{OH aq] in CHzZCI2) to provide 2.10 g of the title
conmpound 5-amno N, N diethyl-6-(2 propenyl am . no)-3-pyridi necar boxam de
(49. 0% Eikshdlef37om NN- di ethyl-5-nitro is 6-(2-propenylam no) 3

pyri di necar boxarrad "H NIVR 400 MBz, CDC13) Hz, 6H), 3.23
(br s, Zkp-Et omk&wumythw szdhﬁfhleﬁ [(%W‘%ﬁPlegil)%Fébyl534@71%18320\14:3'12 5 He,

, 6. 04 1H), 7.00 (d, J= 2.0 Hz, | 7.83
(d J= @E’g“ég‘Eé A’ZK%”H(L‘ESU (M. H)S-I ", 450 20 57C( i

5- [15( 4-FA ek Yphietiyl-§ adred- ﬁl(pq:nm}(]ﬂuhh@)-%mﬂmﬁeaé&xpmﬂnenyl am no) -
pyri di necar hboxam de Tq a sol ution of 5- no NN-di et hyl -
propeny!| anmi N3 H! Wlﬁﬁd@i@ip%%&ﬁﬁ‘&@@ﬁcaﬁ@x@’ lic geig (. ﬁ%’ﬁl 33. 391”11301) n

di chl Orn%‘igﬁ%g%mm:&ﬁ%t né%m}%{r S8l aﬁg@ﬁrﬁﬁék’sfﬁ&i‘a%%ﬁﬁﬂgm&m oride

(1.35 g, ure was-stirr ours at
t enper ahithee wihetirred overnight. The reaction was then concentrated in vacuo and the residue

taken up nto water (100 mL). The solution was brought to pH 3 by addition of 1 M HCI

20 agueous solution, The resulting suspension was exiracted with EtOAc t50 mlL). The aqueous
phase was back-extracted with additional EtOAc¢ (2 x 50 mL). The organic phases were
combined, dried with MgSQ,, énd filtered. The solution was concentrated in vacuo providing
5-nitro-6-(2-propenylamino}-3-pyridinecarboxylic acid which was usc’gi without further
purification. . ‘

23 This residue was then taken up in diethylamine (100 mL). To this solution was added‘
HATU (9.30 g, 24.47 mmol). The mixture was stirred for 48 hours at room temperature. The
reaction was then concentrated in vacuo and the resic.iu-e taken up into NaHCO; saturated

_aqueous solution (100 mL) and EtOAc (100 mL). The phases were separated and the aqueous
phase was back-extracted with qdditional EtOAc (2 x 50 mL). The organic phases were

30 combined, dried with MgSQy, filtered and concentrated in vacuo. The residue was purified
using silica gel flash chromatography ([2% MeOH + 1% NH,OH 2q] in CHyCly) to provide
4.83 g of the title compound N,N-ch'etbyl—5-nitro-ﬁ-(?.—pmpenylamino)-?:-p}fridinecarboxamjde
(74.5% yield from 6-chloro-5-nitro-3-pyridinecarboxylic acid). 'H-NMR (4OO MiHz, CDCl):



2s reaction was then quenched with NaHCO3 saturated aqueous solution (100
m.) and extracted with dichloromethane (50 nL). The aqueous phase Wes0CT 2005
back-extracted with additional dichloronethane (2 x 50 mL.). The organic
phases werwOoueassdsed, dried with MgSH4, filtered and concdsrIwseealsé n vacuo.
The residue was purified using silica gepsflash chromatography ([2% MeOH +
0.5 % NHAOH aq] in CH2CQ 2) to provi de 1:69 g of the title conpound 5-[[(4 30

oyt o madd e o [ S L e SE R B S R T8, 530 . 180, 740
di et hyl - 6cd,z=mmgnmﬁm7m0d,3=w2m; nmm@@amﬂen) B79.1! NVR (4001v Hz,
CDCI3): 3 1.18 (t, J= Mz, 6ST), 1.41 (t, J= 7.8 Hz, 3H), 3.42 (br s, 1H),
3.69 (s, 2H) 4.02 (m 8H) 5.13 (m 2H), 5.92 (in, 1H), 6.90 (m 2H), 7.27

E;na, 2|:|__|)H5 _él n 0%’@#%‘é€"}§?ﬁeﬂy 5121%1'?10 38?r?d1§CTa4’oS%%:? 769 90 . 1H), 8.00
6- ani np- 5- [[(%@émﬁﬁfﬁhw Mj&lslﬁﬂ% - Nopdndfiatni As)yé @Mﬁ&ﬁﬁeboxam de

To a degassed sol ution of et hoxyphenyl ) acet ylI’]
- N, Ndi et hil83a, 12.28 up:nolbanW&ﬂ)mL) Bbrpymutdmpmtuwﬂm@dalﬂden(dicthg 2.53

Lot ki & TR 5D e S oL (e biRbh® B R AP o Fa%o (e et ol )

and phenyrosdy kﬁﬂ%o&@%é; théaﬁicﬂﬂ&h&ate&rbﬁva%%ﬁ%?e%ﬁéﬁtﬁﬁe‘ﬁ fifio 6 hours.

The reactlon was then quenched with NaHCO3 sat urated agueous sgl ution (50
n) and NsHCGrtabuatarlrhudn©aclufiad (110 mL el BiGdedli80 pliasEhammspdnsiok naxt r act ed

ith addit] | .10 hl th

Soni Hed, HAF ged PR FARERSHTaFc 1B ol s LK S Ba PR "B AtoMe r osi due
was puri fled yseaaiLs, "hie%%o&ﬁé pﬁé@@e%o%ﬁgmk%ﬂ( fv?g%d!(bﬁ?téréd i NHACHaq]

in CH2C12) to provide 705 ng of the title conpound 6-am no-

(57 g [ (2 z} emhmcy?ﬁeﬁlyl Yeoet Tid residiuevias pitifieddisagrsilicagepflashdibnenaio grapiari Be-

% vi r
o o LA S O NILE paLin GHRCIaN RESYids 0 & B 15 Ele SRBRgPa f-Agio-NAv-
3 d (o] + - - .
! yS I_ I7 ﬂ&tﬁﬂﬂl C{Q%ﬂ?bﬁ’e%bﬂ %)rlﬁp%n a%ﬂiﬁdc @@;@x 1&&%@%3%173 ﬁﬁl) . 2H)
4 73 1@5 6£(Bapr0p@nmmw)) i}pmhaaqazboxaﬂ;de) HPBMIR(400 MBzCPE)): S2-B0 (6] 88. 2( m

2 [(4 et @%é%@‘fﬁaﬁﬁ{)i Qi\(}mlr%@ %ﬁ%ii %ﬂq%‘@% *F&%é t‘m?z‘ﬁy’r)%ﬁ{rﬂ]@

3H d = I
6- alr rTbagg%B?[(@; g?%ﬁzoyhe?y?fggeﬁ ?gr‘%q%‘oﬁieﬁﬁgl—{%ﬁg? EF%E&EJF{M}L&,]H) M5

pyri di ne@Sbe4t D : #7¢9. 0. 08 Mol ) in dichl or oet hane (0.5 rrL) and acetic acid
(0.5 n) ) )

0 57C:5- [[(4~ethoxypheny1)acety1]am.1no]—N,N dlethyl -0- (Z—pmpenylammo) 3-
yndmecarboxam.xde
To a solution of 5-amino-,N-diethyl-6-(2-propenylamino)-3-pyridinecarboxamide
(1.61 g, 6.50 mmol) in dichloromethane (50 mL) at 0 °C was added Lethoxy—benzcaaacetyl
chloride (1.35 g, 6.80 mmol). The mixture was stirred for 3 hours at roofn temperature. The
25 reaction was then quenched with NaHCO; saturated aqueous solution (100 mL) and exfracted
with dichloromethane (50 mL). The aqueous phase was back-extracted with additional
dichloromethane (2 x 50 mL). The organic phases were combined, dried with MgSQs, filtered
and concentrated in vacuo. The residue was purified using silica gel flash chromatography
([2% MeOH + 0.5% NH,4OH aq] in CH,Cla) to provide 1:69 g of the title cdmpmmd 5-[[(4-
30 ethoxyphenyl)acetyl]amino]~N,N—dicthyl-6-(2—propenylafnjno)- 3-pyridinecarboxamide
(63.3% vield from 5-amino-¥,N-diethyl-6-(2-propenylamino)-3-pyridinecarboxamide). H--
NMR (400 MHz, CDCl3): 5 1.18 (t,/=7.2 Hz, 6H), 1 .41 (t, /= 7.8 Hz, 3H), 3.42 (brs, 1H),
3.69 (s, 2H), 4.02 (m,.SH), 5.13 (m, 2H), 5.92 (m, 1H), 6.90 (m, 2H), 7.27 (m, 2H), 7.34 (m,




at room tenperature was added 5-nitro-2-thi ophenecarboxal dehyde (19 ng, 0.12"
mmol ). The mxture was stirred for 4.5 hours. BH3.pyridine (8.2 L, Q.08CT 2005
mol ) was added and the zs reaction brought to 84 C. After stirring

over ni ght wotd2e@ssgsat ure was cooled to room tenperature arrRCT/SE02/00769

5-ni tro-2-thi ophenecar boxal dehyde (19 nmgg" 0. 12 nmmol ) was added.- The

m xture was stirred for 5 hours. BH3-pyridine (8.2 L, 0.08 mvol) was added

and. t he a ter stirring overnight, the reaction
was quenc §bbﬁﬁ W@ﬁ)g\%ﬁgﬁustol ution (20 r L) and extracted with
Et OAc (20 nL). The aqueous phase was back 30 extracted with additional

di chl oronethane (2 x 20 nL). The organi c phases were conbined, dried with

MySO4,  f is7Debecningd-[{4retieyphenydataty Naasne]-V Mhdethpls}-dyadinecarimxainideed usi ng
(0]
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nm >81%redm Bdperniyre 368 Udddd szBGmmﬂetralhk-l(]Nl’? oig, 0A0Gnivbl), follDEEB py adeticA3id m
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cycl opr 0@3'% Ma@Hhy 1 RO P 2o QIH,C8:) 8Bprowidt Y05 iﬂgcmtﬁ ﬂmddietaompoumh tiapdt@nt
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solutio 1; 3 as
vashed Wi Wﬁh@ﬁ@??@%ﬁ%&%ﬁﬂ&g’ S ?ﬁ%ﬁ%%ﬂ%fh%mgiﬁgﬁé‘?%‘ﬁ%%@?ﬁiﬁzw The
process %M(MWQ@DG@ d ilﬂBeEbmﬁHﬁ)LlnB (NJ=7.0 Hz, 3H), 3.42 (br s, 4H), 3.69

272l o 8L AOALRUE ey ST A AL o84, T 20y &6 Hne
55, Mg, YL 1S5 G RSB 400 M [z, 0L
2H), 8.85 (m 1H), 9. 23 (m 2H). Ms

57E: 2-[{4-ethoxyphenyl)methyl)-N N-diethyl-3-[(5-nitro-2-thienylymethyl]- 34-imidazo[4,5-

20 blpyridine-6-carboxamide '

To a solution of 6-amino-3-[[{4-ethoxyphenyl)acetyl]amino]-N,N-diethyl-3-
pyridinecarboxamide (30 mg, 0.08 mmol) ir dichloroethane (0..5' mL) and acetic acid (0.5 mL)
at room temperature was added 5-nitro-2-thiophenecarboxaldehyde (1’9 mg, 0.12 mmol). The
mixture was stirred for 4.5 hours. BHs.pyridine (3.2 1L, 0.08 mmol) was added and the

25 reaction brought to 84 °C, After stirring overnight, the mixture was cooled to room
temperature and 5-nitro-2-thiophenscarboxaldehyde (19 mg, 0.12 mmol) was added.” The
mixture was stirred for 5 hours. BHj pyridine (8.2 uL, 0.08 rﬁmol) was added and the
reaction brought to 84 °C. After stirring ovemight, the reaction was quenched with 1 M NaQH
aqueous solution (20 mL) and extracted with EtOAc (20 mL). The aqueous phase was back-

10 exiracted with additional dichloromethane (2 x 26 ml). The organic phases were combined,
dried with MgSOq, filtered and concentrated in vacuo. The residue was purified using silica
gel flash chromatography ((3% MeOH + 0.5% NH;OH aq] in CH,Cl;) to provide the title
compound 2-[(4-ethoxyphenyl)methyl]-V,¥-diethyi-3-[(5-mitro-2-thienyl)methyl]- 34-



(ESI) (MtH)-'': 239. 58B:

N22- (cycl opropyl raethyl )-5-nitro-2, 3-pyri di nedi anmine To a solution 180CT 2005
of N- (cyci opropyl nethyl )-3,5-dinitro 2-pyridinamne (1.17 g, 4.92 - 25 mol)
in Et OAc (B0 085868t room tenperature was added Pd/ C (394 RGI/S802Z®76aol , 10%
grade). The mixture was placed in a Parmiapparatus under 35 psi H2. The

m xture was shaken overnight, The reaction was filtered over Celite and

concentr j ;4 %Eﬂ%g : iz i n il

chr omat ogﬁ%ﬂi’?d%%%%{éﬁﬁ 0 Hiwlgp %{Sqlﬁ’nﬁ%{g%ggﬁé dt%?%\g%ggé/%%?rrg of
the titl e2800mmpuHaNMR: (409 MR rCIpYk e tinal (i, SH) 4G22 S 68y HeBHpd3dfbng 30
(77.3% vyield fromN &_gygl opropyl net h Ilé;l-& 5-dirnitro-2-pyridinamne). 'H NWR
(400" M HB@0T0e 5, FHD, B9 () 44 Fizoligh 40N, 26, 484 5, LR, 6.8 (0 4 =6 s . s,
2H), 3. 42,4dd,n-d7= ;5. : = 45 r 6 =~ 3.5 Hz,
o ), 8. %!Dc 2',076"?% g ﬁgz Qgg)% :56@?“5%151)&% &@974?7 G %?_4'1;{?' B RE 75

*02/ 085866 EE| SE)2/03QA09= 29PHE3EH). MS M+H)": 494,

3- (cycl opr opyl ﬁgjt)hydlzg@?- [ (4-et h?)?yphe(ﬁiln)%t}ﬂyl ]-6-nitro-3Him dazo[ 4,
5-b)pyridine To a solution of N2-(cyclopropyl nethyl)-5-nitro

-2, 3-pyr iJ?i nedi agi ce-(792 ng, 3.80 mml ) in dichloronethane (50 nL) at room
t enper at ¥ S3dded 4- et hoxy- benzeneacetyl 5 chloride (795 ng, 4.00

mol).. T eXdptb Sy MesthfIi-2L[(46khboyphba 1]-V-ee thy 3 Allithi W& 4,5 DpARdiRat ed
in vacuah:(n tt?g %si du)gj di[gsol vg%p i nyﬁgl?gﬁ?c]r oet h%e (25 ) [and aceti ¢ acid
(25 nl) .6-athitteni xture was stirred for 48 hours at 85 C. The reaction was

then coolgd. to reom tenpe re.and br. to pH = 1.0 by addition of 1 M
NaOH ‘3qu8§%s}‘§ °3$?f8ﬁ¥m*nﬁ’éﬁﬁ’§'td&‘rl%‘_’ Zaie8 ¥trScted with EtOAc (SO ni). The
aqueous phaseTéasohdek of 2ichars-83-dihitd-Hadinei(D0k, 4.91 EEHS id &cKloRfndthdne The -
organi ¢ phases were conbined, dried with M'-S04, filtered and concentrated
i n vacuo{10md).kent o geomdempngative vath 4 ¥ptagbadhu|as addpsl drppwisg cyelepierylogr aphy

(L2 5% Neiytartn? (84 1101 8 Ao MR Schon! 8 REQY gk Aot whd Shakleh®

(cyclopr @mf}bx@ﬁpwbé wérel defecidhe/mbeny Wasefided fhr 6 houd The 3tdctioh 887 ghehched] pyri
dine (76.0% yield from N2-(cycl opropyl nmethyl)-5-nitro-2, 3- yI[hl di nedi am ne) .
' H Ng&f Rvith GV MROH paueonesdytions 10 ni4 apd gxtrazigd wigh BiO 4¢{20xmk). The oggpnien

22 i ot e by A Sont e 0ntg 5 7
8. 80 (d, prdeesd gdverz1 1A Ebf th8 1816 cOpoulid A2 (Scldprop¥idiethyVi3 GEShitrotd-Girtdthadmd. 58D
3-(cyclopro yﬁmet hyl _)-2-[_%4_— et hoxyphenyl) net ﬁyl ]- . . ) :
3H i ni da@6puyisldiiony idiaio6. adinie-pyridinpy vathsmiriy +4vedy HPLC analysis. The
3- (cyel oRLaRY LRI Winout ffme! RERURRGTY ABE Pohvifz "EDER) R b36 (m, 28,
20 0.66 (m, 2H), 1.18 (m, 1H), 3.61 (dd, /=35.3, 7.2 Hz, 2H), 8.85 (m, 1H), 9.23 (m, 2H). MS
(ESD) (M+H)™: 239.
58B: M-(cyclopropylmethyl)-5-nitro-2,3-pyridinediamine i
To a solution of N-(cyclobropylmcthyl)—B,S-dinih‘o-Z—pyridinaminé (1.17 g, 4.92
25 mmol) m EtOAc (50 mL) at room temperature was added Pd/C (394 mg, 0.25 mmol, 10%
grade). The mixture was placed in 2 Parr apparatus under 35 psi H,. The mixture was shaken
overnight, The reaction was filtered over Celite and concentrated in vacuo. The residue was
purified using silica gel flash chromatography ([2.5% MeOH + 1% NH,OH aq] in CHpCL) to
provide 792 mg of the title compound M-(cyclopropylmethyl)-3-nitro-2,3-pyridinediamine
0 (77.3% yield from N-(cyclopropylmethyl)-3,5-dinitro-2-pyridinamine). "H-NMR (400 MHz,
‘ CDCl3): 6 0.31 (m, 2H), 0.61 (m, 2H), 1.14 (m, 1H), 3.34 (br s, 2H), 3.42 (dd, /= 5.3, 7.2 He,
EH), 5.15 (br s, 1H), 7.62 (d, J=2.5 Hz, 1H), 8.73 (d, /= 2.5 Hz, 2H). MS (ES) (M+H)*:
209.




i mdazo[4,5-b]pyridine(1.35 g, 3.84 mmol) in EtOAc (20 nL) and acetic acid
(1 nL) at room tenperature was added Pd/C (308 ng, 10% grade). The mgqa{ir®05
was placed in a Parr apparatus under 35 psi H2. The m xture was shaken for
72 hour s.wahgosseaction was filtered over Celite. The filgraémomzgst aken up
into | M NaOH aqueous solution (25 nL) ¢@ind Et CAc 25 (50 nL) and the phases
separ ated. The aqueous phase was back-extracted with additional EtQAc (2 x
50 nL). The organi c phases were conbined, dried with MgS™, filtered and
concentrated in vacua. The process gave 1.18 g of the title conpound

3- I - -
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((]I cycl) OprOpKI ggtmlqmaofgfg{fe@h@xqmbmp b n@nly?)fﬁenmﬂ S @yridinediaBiihe (ﬁﬂzla@,nd)MOShb] pyri
I ne Wt I >950 ana r used w { hout
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= 2.3 Heoncentdted iZm&?m( ghd the ;esmta’dmplv’w):i dibBlot EFhgne (B Y anBaGtic 6idQEY 2005

WO 021085866 PCTI SE02100769. 9
[3-(cyc Mpr SRRHELRYS St%TTd(f@f ég %W&Iﬁéﬁﬁ )y FRerIRgstiongygs then cooled to room

T o Ao il o blr - FREDAMBABH MR GREEL sl TR LA™ ©f
b] pyri divas 6\atamadaw(n].qu;O aﬂ©6'l‘hmdp)eonm;)]nhse Iwasrb@aiebktﬂamd(xﬁﬂn mditiatal 0 C was

- added Hun| bas 869 L,, 4.99 mmol ) foll owed. by net chl or of ormat e
(3280 . EtO4¢ %M e'ﬂ*i%aﬂPﬁRli‘f’tﬁF%“’W&s“OE’rb fifl%"fitéxﬁ?@ Bﬁrafla% and -

stirred, e ,agqueous

sol uti on&\aé%&yé%?lggg%dTémg&ﬁﬁg rﬁlc-)lrﬁneg('{lj %gl?ggn %lth%?g Cﬂlr%gpaﬁ%gé%hzgggﬁ/s phase

was backﬁeébﬁfad%NHADHi'aqaldﬂﬁfﬁa@n}aio piomhb@roa@bhtalatlé%mp&ﬁldrﬂ_) The organic

phases were conbine dried with i\/g gl filtered and concentrated in vacuo.
eyt

The  r esicitiepipprlmsitiyr3-Ed-cthoryphenyt) -Ditrord - IEH Aokt 6ginypire (F80%0 796
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J= 8.6 Hz, 8.13 (hr s, 1H) 8.26 (br s, 1H). MS (ESI) (M+H)+ 381.
58D: a-(cycIOprOpylmethyl)-2-[(4-ethoxyphenyl)methyl]— 3H-imidazo(4,5-b]pyridin-6-amine
20 To a solution of 3~(cyc10propyl.methy1)-2-[(4-ethoxyphenyl)methyl]-6-m'tro~3H~.
imidazo[4,5-b]pyﬂdine'(1.33 2, 3.84 mmol) in EtOAc (20 mL) and acetic acid (1 mL} at room
temperature was added Pd/C (308 mg, 10% grade). The mixture was placed in a Parr
apparatus under 35 psi H,. The mixture was shaken for 72 hours. The reaction was filtered
over Celite. The filtrate was taken up into 1 M NaOH aqueous solution (25' mL) and EtOAc
25 (50 mL) and the phases separated. The aqueous phase was back-exn-ac-:ted with additional
EtOAc (2 x 50 mL). The organic phases were combined, dried with MgSO;, filtered and
concentrated in vacuo. The process gave 1.18 g of the title compound 3-(cyclop1;0pylmethyl)-
2-[(4-ethoxyphenyl)methyl]- 3/-imidazof4,5-5]pyridin-6-amine (95% yield from 3-
(cyclopropylmethyl)-2-{(4-ethoxyphenyl)methyl]-6-nitro-3 H-imidazo[4,5-b]pyridine), with
10 purity >95% by HPLC analysis. The residue was used without further purification. 'H-NMR
" (400 MHz, CDCLy): § 0.35 (m, 2H), 0.46 (m, 2H), 1.11 (m, 1H), 1.39 (t, J = 6.8 Hz, 3H), 3.26
(br s, 2H), 3.98 (m, 4H), 4.25 (s, 2H), 6.83 (d, /= 8.8 Hz, 2H), 7.16 (d, J = 8.8 Hz, 2H), 7.34
(¢, J=2.3 Hz, 1H), 7.87 (d, J = 2.3 Hz, 1H). MS (EST) (M+H)": 323.



20 58F: 3-(cyclopropyl nethyl)-2-[(4-ethoxyphenyl)nethyl}-N nethyl -

i mi dazo[ 4, 5-b] pyridin- 6-anmine To a solution of 1 6 0CT 7005
(3-(cycl opropyl nmet hyl ) - 2-[ (4- et hoxyphenyl ) net hyl ] - 3H i m dazo][ 4, 5-

b] pyri di nvé0y2/85gs&r bam ¢ aci d nethyl ester (550 ng, 1.46 @EIISE0L/S0769

di chl oronet hane (20 nlL) at roomtenperajure was added I M HC in diethyl
ether solution (3 nL). The m xture was 25 stirred for 10 m nutes and
concentrated in vacuo. The residue was taken up into THE (15 nmlL) and di et hyl
ether (30 nL) and cooled to O C. LAH (137 ng, 3.61mmpl) was added to the
sol uti on. sgfhes fouF DL eth ooI ed to
B C and e B PR Bl

added t o ¢anlrmmt a¢id methybbsteh was al loned to slow y warm up to room

t enper at ur e. xt ur S flltered and cQ entra ed in
va(r:rEo The re§'1h°0‘h‘?r§11 “%ém&’f?l@éfoﬁ f‘[(: @Wpﬁ Hleélﬁflb ([3.5%

3 (oycl o B CHRAN (113 & 550 Blnd aRliahShefifite (2 80 4010 ‘%%iﬁﬁmef 325 oL 4 s-
b] pyri di Hfniglebae (SQDPJQ% 99 sheblY followed by methyl chloroformate (326 uL, 4.22 mmol).

[ 3-(cycl opyl methyl )-2-[(4-et hoxyphenyl)rreth 11-3H 1 OCT_ 2005 WO 02108
866 PCT/ ﬁ@mmgas Trgughtite 5t R e OYgrat B%FFEBWC%RH Wasnet hy|
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683(dm]I$88Hz 7.15 (d; J= 8.8 Hz, 7.23 (d, J= 2.5 1H),
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(o1 1 oweoREhOE T Ry Eiigryide ! S0 e 6 il Snprng - crharom Faiiulhie
stirred 9&5@&6& 9%}11 me gﬁgq&&a&e[W%]@ﬁ%t mﬂﬁcﬁ?g - idabhic Nad Fkahyt alikl @8 g@* aqueous

solution (1 and tracted wth 5'nm.). The agueous ase
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7.15(d, J=8.6 Hz, 2H) 813(brs 1H), 8.26 (br s, 1H). MS (ESD) (M+EHD)*: 381.

20 S8F: 3-(cyclopropylmethyl)—2-[(4-ethoxyphenyl)me'thy1]-N-methyl—?’H-imidazo[tf,S-b]pyridiﬂ-
6-amine .

To a solution of [3-(cyclopropylmethyl) -2-[(4—ethoxyphenyl)metﬁyl] -3H-imidazo[4,5-
b]pyridin-6-yl]-carbamic acid methyl ester (350 mg, 1.46 mmaol) in dicbioromethane (20 mL)
at room 'temperamre was added ! M HCI in diethyl ether solution (3 mL): The mlxtura was

25 stirred for 10 minutes and concentrated in vacuo. The residue was taken up into THF (15 mL)
and diethyl ether (30 mL) and cooled to 0°C. LAH (137 mg, 3.61 wmeol) was added to the
solution. The mixture was stirred overnight. The reaction was then cooled to ~78 °C and -
quenched with MeOH (3.20 mL) and water (3.20 mL). Na;SO,4 was added to the mixture -
which was allowed to slowly warm up to room temperature. The mixture was filtered over
30 Celite and concentrated in vacuo. The residue was purified using silica gel flash
chromatography ([3.5% MeOH + 0.5% NHsOH aq] in CH;Cl,) to provide 445 mg of the tiile
compound 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-N-methyl-3 H-imidazo[4,5-
b]pyTidin-6-amine (90.6% yield from [3-(cyclopropylmethyl)-2-{(4-ethoxypheny)methyl}-34-



(cycl opropyl net hyl )-2-[(4-etho

cyphenyl ) met hyl ] - 3Hi mi dazo(4, 5-b] pyridin-6-yl]-N, 3- di methyl-butanaiggrT 2009
(41.5%yield from 3-(cycl opropyl met hyl ) - 2- [(4 et hoxyphenyl )met hyl] 20 111
ruet hyl - 3¥0i0a08f860[ 4, 5- b] pyri di n-6-am ne). 'H NrLvfk (40@dWE2/0&6HECD): S
0.45 (m 4H), 0.82 (m 6H), 1.17 (m 14, 136(t J =7.0 Hz, 3H), 2.00
(m 2H), 3.32 (s, 3H), 4.00 (t, J 7.0 Hz, : 22dJ:72Hz

2H),
4. 44 S 9 Y/ Y 2 597 (d,
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[4,5-b] pyri_ din-6-ylj- 1V nethyl - r% rrethleth urea To _a sol ution of
5% (oycl o B bR (V58 Pl ﬁc%éy(ﬁwfe ety 43 M e FaghiD, 783 G ©
i mdazo[4,5% i , 0.49 muol) in DVF (20 nL). at room
terrpera%ure %om%%§m I'SO ropyl |sr,rgcyanate (48)L, 0. 49 ﬁmol).)The
mxtue was stirred for 72 hours at 50 C. HPLC analysis of the reaction ‘

m xture indicated the presence of starting material. Hence, nore isopropyl
i socyanaEeampplesH, 1.47 mmol) was added. The resulting mixture was stirred

for 12 h t. 50 C e.r n S ter, (150 nL) and
ELone 1 85U FoB S A TG B o P e e T e Bierl e MRy Him Vo vcous
phase V\@$3Qﬁ%t?ﬂﬂ@§ﬁﬁﬂjd&th addi tional EtOAc (100 nL). The organic phases
wer e conbi ned ied with MgSO4, filtered and concentrated in vacua. The
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422. EX 0 )
13- yc P ORF SRY RN Ry 1SR RBs BRI T eS8 oy ai -
_ylj- i 9FN dpiebyd so!htm; suike Qﬂarmdefﬂie T Asltf tenitkfcom ound N-[3-
3- (cycl opr opyl net L{ )) 1(4 et hoxy %enyl ymethyl] N nethyl -
) (cyclopropylmethyl)-2-[(: ethoryphenylsj ethyl]-3H-imidazo[4,5-5]pyridin- 6-yl]-N 3-
dimethyl-butanamide (41.5% yield from 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]- -
20 N-methyl-3H-imidazo[4,5-b]pyridin-6-amine). 'H-NMR (400 MHZ, d;-MeOD): 6 0.45 (m,
4H), 0.82 (m, 6H), 1.17 (m, 1H), 1.36 (1, T = 7.0 Hz, 3H), 2.00 (m, 2H), 3.32 (s, 3H), 4.00 (t, J
=7.0 Hz, 2H), 4.22 (d, ] = 7.2 Hz, 2H), 4.44 (s, 2H), 6.90 (d, I =8.6 Hz, 2H), 7.23 (d, T = 8.6

Hz, 2H), 7.97 (d, T = 2.15 Hz, 1H), 8.33 (br s, 1H). MS (ESD) (M+E)": 421.

35 Example 60
N-[3-(Cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-3H-imidazo[4,3-5] pyridin-6-y1]-
N-methyl-A'-(1-methylethyl)-urea
To a solution of 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-V-methyl-3 4~
imidazo[4,5-b]pyridin-6-amine (163.4 mg, 0.49 mmol) in DMF (20 mL) at room temperature
30 was added isopropyl isocyanate (48 pL, 0.49 mmol). The mixture was stirred for 72 hours at
50°C. HPLC analysis of the reaction mixture indicated the presence of starting material.
Hence, more isopropyl isocyanate (144 pL, 1.47 mmol) was added. The resulting mixture was
stirred for 12 hours atFSD °C. The réacﬁon was then taken up into water (150 mL) and EtOAc



| zni dazo[ 4, 5-b] pyridin-6-am ne (237.0 rag, 0.70 mmol ) in acetonitrile (5 nL)
at room tenperature was added triethylamne (196 L, 1.41 mmol) fol | d8d TEH5
benzenesul fonyl chloride (156 L, 0.92 mol). The mxture was stirred

over ni ght WO#%03p%Act i on nmi xture was 20 concentrated in vad$d/SEFH@%si due
was di ssolved into EtOAc (10 ml) and Na,®O3 saturated aqueous solution (10
m.). The phases vvere separated and the aqueous phase was back extracted

wi th addl\tw@ﬂﬁ, ERfuebdOpHtkd wad B@c@é)&?a@teﬁnﬁm%oﬁﬁlrﬁ ]) el €d with
MSH, filtere and concentrated in vacua. The residue was pur| d usi ng
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at. room {ESipaviat)T d22as added tri ethyl amine.(207 uL, 1.49 mol) followed
by 2-t hi ophenesul fonyl chloride (176 L, 0.96 mmol). The mixture was stirred
overnight. The reaction m xture was concentrated in vacuo. The residue was
di ssol veg,in wé gt OAc (10 M) and Na2CO3 saturated aqueous solution (10°nlL),
The phases re separated and the aqueous phase was back to extracted with

addi t i onAH3ECPAopdpyImejhyljFhd(4etharymhanlyh methyled H-iaddduofi 8-b] shridia-owil-h
MySO4, filtered and concentrated in vacuo. The residue was purified using’
pr epat.at {Vveethpl-benzenggiion € 20 to 80%[0.1% AcOH in AcCN solution] in

0 o LB AL AT Sl aplaale L,
- b] pyri dimidGofd,J-Hipyreidiglamitnd (#30ghmged il ﬁmua)mdeetdzﬁt:(ﬂé&%nn) et mbofar om
3-(cyel O:Q:rng%hu”ﬂv%aﬁdeﬁ métﬁyﬁ;[n%)exeiggﬂyi 4 mtnggﬂ l‘ollowgg%g){nleﬁz%?esulfonyl
chloride (156 pL, 0.92 mmol). The mixture was stirred overnight. The reaction mixture was
20 concentrated in vacuo. The residde was dissolved into EtOAc (10 ml) and Na,CO; saturated
aqueous solution (10 mL). The phases svere separated and the aqueous phase was bask—
extracted with additional EtOAd (10 mL). The organic phases were combined, dried with
MgSQy, filtered and concentrated in vacuo. The residue was purified using preparative HPLC
(C-18 ccluin;n, 20 to 80% [0.1% AcOH in AcCN solution] in 0.1% AcOH agueous solution)
25 to provide 63 mg of the AcOH salt of the title compound N~[3-(cyclopropylmethyl)-.?—[(r.l-
athoxyphcnyl)methyl]—3H-imidazo[4 5-b]pyridin-6-yl]-N-methyl-benzenesulfonamide (17%
yield from 3-(cyclopropylmethyl)-2- [(4—ethoxyphenyi)methy1]-l\ ~methyl-3H-imidazo[4,5-
bJpyridin-6-amine). "HNMR (400 MHz, d;-MeOD): § 0.37 (m, 2H), 0.42 (m, 2H), 1.10 (m,
1H), 1.35{t, J=7.0 Hz, 3H), 3.31 (s, 3H), 3.99 (t, } = 7.0 Hz, 2H), 4.10 (d, ] = 7.2 Hz, 2H),
432 (s, 2H), 6.86 (d, = 8.6 Hz, 2H), 7.17 (4, ] = 8.6 Hz, 2H), 7.55 (m, 2H), 7.57 (m, 2H),
7.59 (m, 1H), 7.70 (m, 1H), 8.11(d, J = 2.2 Hz, 1H). MS (ESI) (M+H)": 477.




I m dazo[ 4, 5-b] pyridin-6-amne). "H NNa (400 IlyiHz, d3-MOD): 5 0.37 (zn,
2H), 0.43 (m 2H), 1.10 (in, | H, 1.35 (t, J = 7.0 Hz, 3M.3.32 (s, 3H),
3.99 (t, J = 7.0 Hz, 2H), 4.10 (d, 7 18 0CT 2005
7.2Hz, 2H) 4. 32(s, 2H), 6. 86(d, | =8. 8Hz, 2H), 7. 17(d, 3 8.8 Hz, 2H), 7.20 (ta, 1H))
7.44 (dﬁ)‘ﬁg"%’!}é’?‘iﬁz, 1H), 7. 61 (d,J=2.3Hz, I|H),7.85(d, J=5. fﬁg?m‘-’/”“m

1H), 8.15(d, 3=2.3Hz, 20 1H). AS (ESD (:%1+H) T: 483. 1 0 OCT 2005 WD
021085866 PCT/ SE02/00769 97 a) En O Ncd z0C MO0 dO .n a) C O

"l v c~ EfampleM2 N O
N-[3-(Cycloprapylmethyl)-2-[(4-ethoxypheny)methyl]-3 H-imidazo[4,5-b] pyridin-6-yl]-
N—metﬁyl-z-thiophenesdfonan:;.ide o .

To a solution of 3-(cyclopropylmethyl)-Z-[(4-ethoxypﬁenyljmethyl]-N~methyl-3H—
imidazo[4,5-b]pyridin-6-amine (250.0 mg, 0.74 mmol) in acetoniirile (S mL) atroom
ternperature was added triethylamine (207 uL, 1.49 mmol) followed by 2-thiophenesulfonyl

* chloride (176 uL, 0.96 m.;llol). The mixture was stirred overnight. The reaction mixture was
concentrated i vacuo. The residue was dissolved into EtOAc (10 ml) and Na;CO; saturated
aqueous solution (10 mL), The pﬁases were separated and the aqueous phase was back-
extracted with additional EtOAc (10 mL). The organic phases were combined, dried with
MgSO0,, filtered and concentrated in vacuo. The residue was purified using preparative HPLC
(C-18 cofumn, 20 to 80% [0.1% AcOH in AcCN solution] in 0.1% AcOH aqueous solution)
to provide 72 mg of the AcOH salt of the title compound N-[3-(cyclopropylmethyl)-2-[{4-
ethoxyphenyljmethyl}-3H-i.mjd-azo[4,5 -b]pyridin-6-yl]-N-methyl-2-thiophenesulfonamide

ts  (18% yield from 3-(cyclopropyimethyl)-2-[ (4-ethoxyphenyl)methyl]-N-methyl-3 H-

imjdazo[4,5-b]pyddin-6-a;minej. "H-NMR (400 MHz, d;-MeOD): § 0.37 (m, 2H), 0.43 (m,

2H), 1.10 (m, 1H), 1.35(t, ] =7.0 Hz, 3H), 3.32 (5, 3H), 3.99 (t, I=7.0 Hz, 2H), 4.10{d, T =
7.2 Hz, 2H), 4.32 (s, 2H), 6.86 (d, J = 8.8 Hz, 2H), 7.17 (d, ] = 8.8 Hz, 2H), 7.20 (in, 1H),

7.44 (d,J=33 Hz, 1H), 7.61 (d,J =23 Hz, 1H),7.85(d, I = 5.1 Hz, 1H), 8.15(d, J = 2.3 Hz,

20 1H). MS (ESD (M+H)™: 483.
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described in Exanple 51AA), DLPEA (51.7 ng, 0.4 nmmol) and DVAP (5 ng) in
McCN (8 25- L) was added pyrrolidine carbonyl chloride (40.1 ng, 0. 3] é@af 05
at roomtenperature. The reaction mxture was heated for 24 h at refl ux,
guenched WPOR/OHEG (50 nl), and extracted w th Et QAc (4xZCTHEP2/00TEE conbi . : .
1 organic phases were washed with NaCl ®W@uesous solution and dried over
Na2S04. Upon filtration and evaporation of the solvent, the residue was

purifiedmMmypd Gousi ng Et OAc on silica gel to give 79. 4 nag (920/0) of a
colorless syrup, 30 which was converted to a TFA salt, white solid. "H N M

(CD3CD) N5 le(csolopmpmmyb—zaﬁ4(a&%m|hﬁ34 uyllmitgyt]rﬁf~(l):$gmm1da¢§1-w17 -Igdnl_ghﬂé

4 39 (d ?ﬁﬂ%n%%r%%ﬁm&} 58. (s, 21- 1§m7 oT)(m 2H)(q7 31 (_m 2Hy, 7.2% .
dd, -10DCT2 , . . 7.48

( o M\QﬂQ@é@é{Sﬁ@? cﬁgaﬁgﬁgagsg? 1569 (4-%%;;}%1:??3%19@3@%% m"%‘k@é - (m

1H), 7.91 (d, J= 8
C26H32 Mnamﬁnﬁﬁzaﬁﬁmﬁmzwsm fng, G2 Monghlctﬁ w&; ;Eeparedi ack6rddty to EOpmdedLﬁ‘e 62. 01!

For mut o $65650 BitamR AP (B b 06 oD A ReAP 1 RN MBI her ei
o) ai ker RAS T CRR BRSP4 8e Y i B i gl The

C6) al kyl reactmcm‘xxnﬁﬁ (@3 h&gdafok R b, at RFx( q:@):(:l&ﬂwﬁ){@m K30 mL), RACek E=LR4dC, -
Co6) al kyl 42 NS 4CS02, R4C1CGI
R4)2NC( yo\yﬂ@ééﬁ %& ?)ﬂeﬁaa%@?wnm (amwa?he&r‘vﬁh Nkl agnssoigy | |
ar o] C I ,

Car ) rerer R ast RO OB SO Upl MR ) oo ShEb R VSl T ana
b| cycl i ovisgheifed by MFPUT nE6g EERHE onwlier gelinto gatied 57 B2 {SB%) @ﬂakmtqtle,ss syrap,

Cl-C8 of R are un ubstltut r.s or nore
m()l et.i e)é'akilﬁlﬂéﬁéﬁ%ﬁftﬂ/tos"e salh 2% 2 & Fﬁ@‘dg?&fm@ 9[% g bl (2 BefS6 cyano,
acet oxy gL By, 1. 8 WekY, 41 (m, TH), 1.5 (m, 28D, 3.28 (5, 3H), 3.34 (m, 4H), 4.07 (g, J =
7.1 Hz, 2H), 4.39 (d, J= 7.2 Hz, 2H), 4.57 (s, 2H), 7.01 (=, 2H), 7.30 (m, 2H), 7.39 (dd, J =
15 9.0,2.1 Hz, IH)‘ 7.44(d,1=2.0Hz, 1H), 7.90 (4, /= 9.0 H, iH) MS (ESD Qv+H) =
447, 36 Anal. Calcd for Cy7H34N40,+0.90 TFA+0.60 HZO C, 61.77; H, 6.50; N, 10 ¢o.

Found: C 61.90; H, 6.65; N, 9.79.

Example 111
. 20 N—[1~(cyclopropylmethyl}-z-:{(r-l-ethoi“yphenyl)meth}"l]-IH-benzimidazol-S-yl}-N-methyl-
1-pyrrolidinecarboxamide
- Into a solution of 1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenylymethyi}-NV-methyl-1H-
benzimidazol-5-aminé (67.2 mg, 0.2 mmol, , which was prepared acc.ording toa procedure
described in Example S1AA), DIPEA (51.7 mg, 0.4 mmol) and DMAP (5 mg) in MeCN (8
25" ml) ywas added pyrrolidine carbonyl chloride (40.1 mg, 0.3 mmol) at room temperature. The
* reaction mixture was heated for 24 h at reflux, quenched with H.0 (50 mL), and extracteﬁ
_lwith EtOAc (4x20 mL). The combir. * organic phases were washed with NaCl aquesous
solution and dried over Na:SQ4. Upon filtration and evaporation of the solvent, the residue
was purified by MPLC using EtOAc on silica gel to give 79.4 mg (92%) of a colorless syrup,
10 which was converted to a TFA salt, white solid. 'HNMR, (CD;0D): & 0.50 (m, 2H), 0.65 (m,
2H), 1.29 (m, 1H), 1.41 (t, J=7.2 Hz, 3H), 1.75 (m, 4H), 3.28 (5, 3H), 3.34 (m, 4H), 4.07 (q,
J =7.0Hz, 2H), 439 (d, /= 7.2 Hz, 2H), 4.58 (s, 2H), 7.01 (m, 2H), 7.31 (m, 2H), 7.43 (dd,



Ar is an optionally substituted aryl moiety; R2 is -(Cl-C6)al kyl,
unsubstituted or substituted on 1-6 carbons by one or nore fluorine
substituents, or (Cl-C6)cycloalkyl; R3 is selected fromthe group coidiidtiig
of 103 R6 15 i5 Rr N!1 N~ R6 6 NO O (a) (b) R 1 RkSSN 00 (e) " and RO
(c) RG REwaas¥ssbl'Y , S (d) R6 Y 180CT2005 | (') 0) R4 [iRCESEMI0&TISY

i ndependently selected fromthe group cgisisting of -H -( d-0C6)alkyl, -
(C2-C6) alkenyl and -( C2-C6)al kynyl; RS noieties are independently

selected fL r i St - - I A CR+ _ l,kenyl and
het er OCyC{y%?B’%%i1@%§§2%m2%63&$§ 1@% Sﬁ&%ﬁ?%'%f&g %36 d
consi st i n@nglf Calkll for (GHGR)E4#V90 TFACR20 260 -at kil w7k Faed3: N, 3.408bah&anoyl-,
heterocyctlszytln, Hhest’)%r%c é:lozll (CIl -C3)al kyl, aryl, aryl (C-C3)al kyl,

. .01; H, 6.20; N, 10.04.




het eroaryl, heteroaryl (Cl-C3)alkyl, bicyclic heteroaryl, and bicyclic
heteroaryl (C |1 -C3)alkyl; Wth a proviso that: Wwen R3 is (b) or (Lé, ﬁﬁ'hﬁ
not -( Cl-C6)alkyl; Wwen R3is 6), R5 are not both -H, RS and R6 ﬁ
conbine to forma 5-7 nmenbered heterocycle; X is selected fromthe group
consi sting of -CXFEDZ-, NW, C(=0)-, -CHeH2-, CHCH, -0-, -CR(R)-, and
-S(O - Ummen O, 1 or 2), where R and R= (Ci-Co6)alkyl, OR', or H,
and R' = méﬁ}gg%%alkyl and Y is carbon or nitrogen, wherein if R
represents §4 &B)alkyl , Wherein both occurrences of R4 represent -
(Cl- Co)al kyl, then R3 is not acetyl, -NH2, or acetam do. 104 2. A conpound
according to Cla|n11 wher ei n: CB)alkenyI and heteroaryl; wherein said

het er oar yl. A eoruprsmd of fermulsd ase phateaceutitally agngptablesaltjesdaty| . 3. A conpound
Formula I, X-Ar--O R2 wherein: R is selected fromthe group consisting of

cyclopropylnethyl dethyl, propyl, allyl, isopentyl, benzyl, nethoxyethyl,
di met hyl am noet hyl",™~¢- t 2-pyridyl methyl, 1-pyrrolylethyl,
1- nor phol i noet hyl i az cyclohexylnethy!,

2- pyrrolidyl met hyl, t hyl - 2{ pyr j y*Fqul\ i peridyl nmet hyl ,

N- et hyl - 2- pi peri dyl mefhyl, 3-thi enyleth ret hydr of ur anyl net hyl ,
(2-ni trothi ophene-5-yl thyl -1 Hi m dazol e\2-yl ) net hyl,

(5- (acet oxynet hyl ) - 2- f ur aryf (2, 3-di hydro- 1H i ndol e- 1-yl) et hyl ,
and 5-(2-methylthiazolyl); R2 is sel\ected fromthe groﬁgpconsisting of -CH3,
-CH2CH3, -CH(CH3)2, and CF3; R3 is qlected fion1the group consisting of:
RS R$I-1 Rg-- N'-f N> 0 (a) ) -

wherein
R} is selected from the group consisting of -(C;- Cg)alkyl, -(C,- Cg)alkenyl,
R%N (C, Colalkyl-, R%NC (= O)(Cy- Celalkyl-, R°O(C)- Colalkyl-, R*OC(=0)(C;-C6)alkyl-,
R*C (=0)(C)- Cgalkyl-, R*C (=0)(C;- Co)alkyl-, R NS0;(C;-C6)alkyl-, R*CS02,NR*(C;-C)alkyl,

RN C(=0)NRHC,-Colalkyl-, RZ;NSO,NR(C;-Cg)alkyl-, aryl (C)-Cg)alkyl, aroyl(C;-Ce)alkyl-,
heteroaryl(C;-Cg)alkyl, heteroaroyl(C;-Cg)alkyl, (C;-Cg)heterocycloalkyl(C;-Cg)alkyl, bicyclic

heteroaryl(C;-Cs)alkyl and bicyclic heteroaroyl(C;-Cg)alkyl,
wherein said |(Cp-Cg)alkenyl, and —(C,-Cg)alkyl of R are unsubstituted or substituted by one
or more moieties independently selected from the group consisting of halogen, cyano,
acetoxymethyl, and nitro;

Ar is an optionally substituted aryl moiety;

R? is -(C-Cg)alkyl, unsubstituted or substituted on 1-6 carbons by one or more
fluorine substituents, or (C;-Cg)cycloalkyl; )

R? is selected from the group consisting of:



O~ 0 RRN~"S~6 RRET5 R N iNNSO (b))l SO0 (d) (e) Sand 010 OCT
2005 (f) (g) (h) (k) 105 R5 is selected fromthe group consisting of H,
-CH3, -CH2CH3, -CH=C H2 and is - CH2-CH=CH2; R6 is selected fromthé ggiuiils
consi sting of -CH3, -CH2CH3, -CH=CH2, 16XCHz CH=CHz, - CH2- CH2- CH=CH2,
-CH2CH(CH3) 2 and 5-net hyl - 3-i soxazole; Ar is a phenyl or six-nenbered

het er oar ona ieC ri nsq system either of which maybe unsubstituted or
substitutedfby on®’ or nore noi ?i es. i ndependenilsy sel ectegsfrogsthe group
consistingi{ (CL-C6) al kyl,, hallogen, trifluorornethyl, cyanﬁ, niﬁo, hydr oxy
and -OR4; X cted Ne\group copsi st yng of -CHZy, - Q2CH2-, -S-,
=0-, -CHREH3)-J[ - cme)2-, JTCH o) -, R&F, (Cpm-,ggf -\ﬁ/;)\ﬁzandxm
positioned on &)i ng Ar in a kx4 rel at’ionship ith respett tolthe “Oo'R2 group.
4. A conpound according to Taim1, whereinO R2 is -CH2CH3S Ar is
upsubstitutg& Phenyl or pyri ; X is select efl fromthe group consisting of
CH2:, -oeaMB! B i) - qom)r, {8HaH)-, N, (dN(CHB) -, and
-0-; Xis positioned on ring Ar in a 1,4 relationship with respect to the
-O-R2 group; and R4 is nethyl.

i Re N ]
RB\S/Ny , -\N/ y , R\N ’ RS\N/[RV,
&b R ) i
S | A | @
0 RS
e/'-%t/ hll
R rand R W
() )

R* is a moiety independently selected from the group consisting of -H, -( C;-Cg)alkyl, - (C2-Cs)

alkenyl and -( C;-Cg)alkynyl;

R® moieties are independently selected from the group consisting of-H, (C,-Cg)alkyl, -( C,-
Cg)alkenyl and heterocyclyl;

R® moietics are independently selected from the group consisting of: -H, -(C,-Cé)alkyl, ~(Cs-
Cgjalkenyl and -( C,-Cg)alkanoyl, heterocyclyl, heterocyclyl(C,-C;)alkyl, aryl, aryl{C,-Cs)alkyl,
heteroaryl, heteroaryl (C;-C;)alkyl, bicyclic heteroaryl, and bicyclic heteroaryl(C,-C5)alkyl;

With a proviso that: )
When R? is (b) or (i), R is not —( C;-Ce)alkyl;

When R’ is (j), R® are not both ~H;

R® and R® may combine to form a 5-7 membered heterocycle;

X is selected from the group consisting of -C(Rs)z-, NR®-, C(=0)-, -CH-CH2-,

CH=CH-, -0-, -C(RXR")-, and -S(O) ,,- (wheren=0, 1 or 2), where R and R'=(C,-Cs)alkyl,
OR", or H, and R" = H or (C;-Cg)alkyl; and
Y is carbon or nitrogen,
wherein if R' represents R* ;N (C,-Cs)alkyl-, wherein both occurrences of R* represent - (C,-

Cealkyl, then R*is not acetyl, -NH;, or acetamido.



18 OC T 2005 5. A compound of Fornmula | according to any one of Clains 1-4
for use in therapy 106 6. A conpound according to Claimb5, wherein U{‘QUCT 2005
therapy is pain managenent. 18 OCT 209§ 7. Use of a conpound according to
any one of Clains 1-4 for the manufacture of a nmedicanent for use in the
therapy of pain. 8. A pharnmaceutical conposition conprising a conpound
according to any one of Clains 1-4 as an active ingredient in association
with a pharmaceutically acceptable carrier. 9. A nethod for the therapy of
pain in a warm bl ooded ani mal, conprising admnistering to said animal in
need 2ofA @ophutdwradingdo Chdmapedeieral | y ef f ective amount of a conpound as
described in any one of Clains 1 to 4. ' ,

K

Cg)alkenyl, and heteroaryl,
wherein said heteroaryl is unsubstituted or substituted by -(C,-Cs)alkyl.

3. A compound Formula I,

RL AN
\>——‘x~—Ar~o
v N Y

| R?

R'is selected from the group consisting of cyclopropylmethyl, ethyl, propyl, allyl, isopentyl,

wherein:

benzyl, methoxyethyl, dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, 1-pyrrolylethyl,
1-morpholinoethyl, 5-(2-methylthiazolyl), cyclohexylmethyl, 2-pyrrolidylmethyl, N-methyl-2-
pyrrolidylmethyl, 2-piperidylmethyl, N-methyl-2-piperidylmethyl, 3-thienylmethyl, 2-
tetrahydrofuranylmethyl, (2-nitrothiophene-5-yl)methyl,
(1-methyl-1H-imidazole-2-yl)methyl, (5-(acetoxymethyl)-2-furanyl)methyl, (2,3-dihydro-1H
isoindole-1-yl)methyl, and 5-(2-methylthiazolyl);
R? is selected from the group consisting of -CH;, -CH,CH, -CH(CH;)z', and CFs;

R®is selected from the group consisting of:

roE A .
N s .
oy S &
<7 g [

(a) (b) (d) (€)

2 F&Z; S I
Y/ 6 8 RE ,
& R R .
R\N/SW ) \N ’ \N and N !
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R’ is selected from the group consisting of H, -CHs, -CH,CHs, -CH=C H, and is -
CH,-CH=CHj;

R® is selected from the group consisting of -CH;, -CH,CH3, -CH=CH;, -CH;
CH=CH,, -CH,-CH,-CH=CHj,, -CH,CH(CH;); and 5-methy]_—3-isoxazole;

Ar is a phenyl or six-membered heteroaromatic ring s\ystem, either of which maybe
unsubstituted or substituted by one or more moieties independently selected from the group
consisting of (C;-Cg)alkyl, halogen, trifluoromethyl, cyan, nitro, hydroxy and -ORY,

X is selected from the group consisting of -CH,-, -CH,CHj-, -S-, =0-, -CH(CHj)-, -
C(CHj),-, -CH(OH)-, -NH-, -N(CH,}-, and -C(=0)-; and

X is positioned on ring Ar in a 1,4 relationship with respect to the -O-R? group.

4. A compound according to Claim 1, wherein:

R? is -CH,CHj;

Ar is upsubstituted phenyl orpyridyl;

X is selected from the group consisting of -CHs:, -CH,CH;-, -5-, -CH(CHj3)-, -
C(CHj;),, -CH(OH)-, -NH-, -N(CH,)-, and -0-;

X is positioned on ring Ar in a 1,4 relationship with respect to the -O-R? group; and R* is

methyl. i
5. A compound of Formula I according to any one of Claims 1-4 for use in therapy
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6. A compound according to Claim 5, wherein the therapy is pain management.

€

7. Use of a compound according to any one of Claims 1-4 for the manufacture of a medicament

for use in the therapy of pain.

8. A pharmaceutical composition comprising a compound according to any one of Claims 1-4 as

an active ingredient in association with a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising administering to said
animal in need of such therapy a therapeutically effective amount of a compound as described in

any one of Claims 1 to 4.



