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DERI VATI VES Background of the Invention This invention

rel ates to novel processes for preparing benzi m dazol e

derivatives that are useful in the treatnent of

abnorrral cell grovvth such as cancer, in rrammls Thi s
i.nventi on al sa _rel at.e tjg PO\(G processes
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hydr zo0e respedtiotly.at e t her eof ; wherein each R, R and

R3, is independently sgle R Aol é:ﬂn group

consisting of H ( 1 ) cycl oal kyl ,

hal o, J;hamﬁser@ment@n felajesto ﬁ@rqﬁpes@yor prerpaﬁngfmommrﬁl@fdye formula |
-(Cl1-Co)al kyl, -Q(C3- C6)Cycloal kyl, ang - NR12R13;
wherein R4 is -(CRBRE)nH, or - (CR7TR8MA |t & 10

menber ed) -aromati ¢ or nonaromatic 20 erocyclic
contai ni ng one or nore heteroatorrs each splected from
0, Sand N, wherein m nlnteger anging from1l to

5, wherein n is an |nteger ranging fromM O to 5,
wherein said 4 to Rt eregy hetigroc cI|c when
aromatic is optlonally/subsr/ Ut - 3 RO
substituents, and w@e i n sald to|10 nber ed
het erocycl i c when néh-aromatic Iy
substituted by I to 3 R10 SubEfltUﬁntS R’ any
position and optionally substituted'by 1 to 3 R
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c@aEV@Qaﬂwg refo, dvbran R CHHIGB)adthaly, rifumbmeatbonye tBih-Ce)alkyl, -O(Cs-
etcg)ég,cbén{ypg,yd _NRhﬁRtyl and pentyl; wherein each RO is
i ndepen entl romH, (Cl-C6)al k such as ,
met hyl , w SE ";,H °h df:?' 4 068 esl;rpbe ed -aromatic or nonaromatic
( .te%ycthy cbr[bahlkg/bne drahae hety@npioms €3y seatkicfed fiono@es Ak, wherein m
t lid éri iH@é&%gn\%)f%m 1 to 5, wherein n is an integer ranging from 0 to 5, wherein said 4 to
10 membered heterocyclic when aromatic is optionally substituted by 1 to 3 R® substituents,
and wherein said 4 to 10 membered heterocyclic when non-aromatic is optionally substituted
by 1 to 3 R substituents at any position and optionally substituted by 1 to 3 R"" substituents
at any position not adjacent to or directly attached to a heteroatom,;
wherein each R®>, R®, R and R%is independently selected from the group consisting of
H and (C4-Cg)alkyl, such as methyl, ethyl, propyl, butyl and pentyl;
wherein each R® is independently selected from H, (C4-Cg)alkyl, such as methyl, ethyl,
propyl, butyl and pentyl, (Cs-Cs)cycloalkyl, halo, cyano, CFs3, difluoromethoxy, trifluoromethoxy,
-O(C4-Cg)alkyl, -O(C3-Cg)cycloalkyl, and -NR™R';
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(C3- C6)cycloal kyl; wherein each R11 is independently
sel ected from hal o, cyano, CF3, difluoronethoxy,
trifluoronethoxy, -Q(Cl- C6)a|ky| - ( C3- C6) cycl oal kyl ,
and -NRL6R17; 5 wherein each R12, R13, Rl14, R15, R16
and R17 is independently selected fromthe group
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the tormula Ie Prefera the water is present in an
anount of about one equivalent (i.e., ui val ent
with respect to the conpound of fornul I1). The
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The al kal i ne
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The reaction is preferably conducted in the presence of a solvent, such as an ether.

al kaline earth metal (Cl-C6)al koxi de.
earth nmetal is is preferaN sodi um
the (C1-C6)al koxidg is
reaction is prefefad
sol vent, such as an ’
cyclic ether, althagugh:

The ether is preferably a cyclic ether, although acyclic ethers may also be used. Examples of
suitable ethers include dioxane, dimethoxymethane, diethoxymethane, tetrahydrofuran and 2-
methyl tetrahydrofuran, or mixtures of at least two thereof. Tetrahydrofuran, 2-
methyltetrahydrofuran or mixtures thereof are especially preferred. Preferably the reaction is
conducted at a temperature of about 50°C to about 110°C, and in a more preferable
embodiment at a temperature of about 60°C to about 80°C.

An embodiment of the present invention refers to thoses processes wherein the 4 to
10 membered heterocyclic is a 4 to 8 membered heterocyclic, in another embodiment a 4 to 6

membered heterocyclic, in another embodiment a 6-membered heterocyclic, in another
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heterocyclic and i n another enbodi nment a 4-nmenbered
het erocyclic. Another enbodi megt of the present
invention refers to thoses processes wherein mis an
integer froml1l to 5, in another enbodinent 1, and in
anot her enbodi ment 2. Anot her enbodi nent of the
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i dazol -1-yl]-quinolin-8-yl}-piperidin-4- ylamne; and
t he pharnaceutically acceptable salts, prodrugs,
hydrates and sol vates of the foregoing conpounds. In

an es pelo{:%% g%trgﬁgﬁtogfﬁﬁi\% ﬁ%ggén%mdazoﬁ tﬂ?l Lﬁlﬁc? - %Iyt}ﬁ)'@eridinA—

i nvent i processes
c otepingh @b ther RbvrRACaUtically Popepiabife sRS ceds g st BYﬂé‘ftﬁs 3 §ol\@fes of the

1+@gg¢ﬁ§d&hpmwmghyl oxet an- 3- ylnethoxy) benzoi m
| dazol - . é’nl ]es C|a ny gre?erredy r}wki)o%llnp %e res%% |nv]¢entlon retlgers to those

present [ nve d a process
prpeqsawengw@recmﬂrrpoxqmomd df dermulaal is\ihe hgRzepBpulforate splt B 1-{2-[5-(3-
R3\/I Bgetanlééylﬁ'{bthm?&ﬁiz&m%zdl 5-yRQ RN I- 8%”}% d@h&ﬁ Qlyrénﬁ;e’

above faqr fornul
corrpr i ﬁﬁ@f%ss%%d?veﬂtgonaa?seaﬂﬁfsa P BOCIo0 SR Ro0T4 & R pgungpof formue
A49I1"1 N2 R3 VIl 15 wherein R3 and R4 are as defined

above for formula I'l, wth conpound of forrmula VIII
Bii "- R2 R VII mherel and R2 & as defi ned
above for fornula R0l e pNesenge , 2-

Bi s(di phenyl phosphi no) £ a a a pall adi um
catal yst, such as a um (0 pal | adi um
(I'l) catalyst. The I'l adi um cat, ahyst ~s<py ef er abl y
tris(di benzylidene acetone) dlBaIIadlunw(Rg or

pal | adi um acetate, with the Ia%ter bei ng nost
preferred. Exanples of suitabl'e bases include
pothassi Bmip begy reatl eyhesd RU Rt Rbahd |’ dee an defined iabove for formula |;

c %51%9%9@%0%3 compound of formula VI

NO,
rfo_/=—
\ NH
2
=X/
Vii
wherein F® and R* are as defined above for formula I, with a compound of formula Yl

OB

VIl
wherein R' and R? are as defined above for formula l, in the presence of 1,2-
Bis(diphenylphosphino)ethane, a base and a a palladium catalyst, such as a palladium (0) or a
palladium (ll) catalyst. The palladium catalyst is preferably tris(dibenzylidene acetone)
dipalladium (0) or palladium acetate, with the latter being most preferred. Examples of
suitable bases include potassium phosphate, sodium t-butoxide and cesium carbonate. One
especially preferred embodiment of the present invention refers to those processes wherein
the palladium catalyst is palladium acetate, and the base is cesium carbonate. The reaction is
preferably carried out in the presence of an aromatic solvent, such as toluene, an ether, such
as dioxane, dimethoxyethane, or tetrahydrofuran, or a polar nitrogen-containing solvent such
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IS cesium carbonate. The reaction is 25 preferably
carried out in the presence of.an aromatic sol vent,
such as tol uene, an ether, suc as di oxane,

di met hoxyet hane, or tetrahydrofuran, or a polar

ni t r ogen- cont ai ni ng solvent such WD 2004/ 113322

ngf ‘n?%%é/ %9&0%8 % ﬁ%ﬁ/erql rﬂ&h@é Cgaﬂ_lal;%nﬂedgse(i DML reactrgn may be

ven REUr es ca eaction na
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120C. An esfeeialyableyeriad eé@wordmbnerﬁr)orﬁe f’fﬁéﬁenﬁﬁnv&ﬂﬂbn refers to those
DR RN KO e ST BB PP S e, an o
hygompged of famulld Vikis aSompeypnd offdrmuofla VibA rruI aVll is a
conmpound of formul IA 0O ONO2 NH2 VIIA The
conmpound of formul i s useful as an |nterned|ate
NOL formula I.
10 The term "hal 0", as|usSed herg ess ot herw se
i ndi | brono or i odo.
Preferred hal o groups are fluor® gzshl oro. The term

"al kyl", as used herein, unless otherw NHj ndi cat ed,

i ncl udes saturated rmonoval ent ydrocarbon radical s

havi ng strai ght or branched mi®ties. It is understood
t hat froe cempaindlok jormga YU useful acanterogtdte cowaad b ipesparation of
[ | east three carbon atons. 15 The
%Bm%ﬁ% &ﬁ@%ﬁ%ﬂmﬁ% as used herein, unless otherw se

|nd|cat at@vmbﬂddéeueﬁﬂﬁﬁﬁie@bsﬁﬁh@W§Péﬁkﬁﬁydmﬁwﬁﬁﬁ@wb chloro,

I 3ebnfo2dr SodB APRGred VI8lb bﬁ)uﬁd arrs hwb arm dRQ-  or
mul ti - "‘I'Xglrﬁec "arﬁgl”,ﬁtg? \%Igesd herﬁra1 gnl SS gtlnerwrs |n |ca"f1edI kn u(cjies saturated

herein ated, Tnc
gnmgp\glenabydr@erfopm] eaicald dradng ﬁmghhgr kg@nch@(agrpretm;e It is understood that

cairkap an@rgmra 1SRt hR %et%@@m%ﬁrcﬂht ﬁlaklé!%é‘!{ﬁ_’rree c%ﬁooh' sefhs.
nal.ca ncl u

herei n_ unl e r'W se
gr oups Thgéermz ﬁycga@:?ﬁ néy Ys okﬁéem H‘ﬁ? ;hd hg%rvrse éﬂé@r@%gn%uudee saturated
C ardposieotrydoparbani rﬁdl@lsb‘@vmg cy@liveintleding Manokanayti-cyels) mgetis.

h e r e' n ’Thé‘ G Saﬁke%l’h % L\Meﬁ Gerkh an‘?e%& @L’F‘emls@ fhkstes mc@d@é ¥ groups, as
wher el is as d above. The term

"§%W@%?%W“f@%”%@éﬁ“ﬁ@?éﬁwxﬂﬁgpﬂﬂg? t?”%onpound of the
| nvent iTaai=on “avedl t vt eseof ynishatefiige irdesied, meludetes vhgroups, as
gﬁvgﬁt thfalé.ﬁg &ﬁed&%ﬂe éérQénC«%rt%ﬁ%fe sengmount  of a

oun non-coval ent i nternol ecu
f or ces.TNpEET e?"fOé“ﬁ %SGIS@%PW@” AESY ghelrEe @d'“ﬁ% “’PW?SC“O'a'kV' groups
andéein alkadcapdeaiddabder t opi cal administration to

hurrans gg @%m ESI@te"thd ﬁ?e‘ii%ererr@ﬁﬁclﬁ& aQ‘SrﬁﬁE&md o?ftr%rlﬁve'hﬁ’onaor a salt

nmpoun | OoNn Oor
f Lne(qﬁ)érthqt fisihargaadudgs §tst9i'caﬁf"‘6ﬁ'§tof qur %qlchlometrrc amount of a solvent bound
NGN-rvhQownd NéirokcaiOftides O Prefgiedr sdd@nis darbWolatile, non-toxic, and/or

acceptable for topical administration to humans.

The term "hydrate", as used herein refers to a compound of the invention or a salt
thereof, that further includes a stoichiometric or non-stoichiometric amount of water bound by
non-covalent intermolecular forces.

The term “4 to 10 membered heterocyclic”, as used herein, unless otherwise indicated,
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms
each selected from O, S and N, wherein each heterocyclic group has from 4 to 10 atoms in its

ring system. Non-aromatic heterocyclic groups include groups having only 4 atoms in their ring
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non-aromati ¢ heterocyclic groups containing one or
nore heteroatoms each selected fromO, S and N
wherei n each heterocyclic group has from4 to 10 atons
inits ring system Non-aromatic heterocyclic groups
i ncl ude groups having only 4 atons in their ring WO
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hedre moedigyIC teﬁéf@tbhfbfdr&yﬁ et Rirothied Qet?d?\ycﬁ'li@mlyle t&ﬁahﬁ‘iroﬁhlopyranyl

{
of PG G BHBTOS D P sRgaf BB e ahe FpiaRe BrRgY. itan.
t domehiperidiiviir egianylt ethieplayydr ovtazeniyl,, diazepinyl, thiazepinyl, 1,2,3,6-
t ek PN syPEY aﬂ]ﬂ/rﬁohﬁ)@ti SUABEHYR titddo Vrz@-%anyl RHRGIh] &B(anyl 1,3-

S TN S M o

oxwrasliginyl, t hi ep@azdinyl,ox azepdazylldinyldi az e3sazalyibyclo[3.1.0]hexanyl, 3-
t mzalﬁé‘yféio[lw O]he]pta%yl?’aﬁ-motoﬁi Eﬁd")églﬁglﬁw;l' dE%ples of aroinatlc heterocyclic

ro n ro
4I-f%'ﬂpf aarflﬁlpx'”%”yg E‘@F‘)'VI 1P Inﬁyﬁy{j, W%P'Q/n)tffaz"'ﬁy P\é[%ﬂyf rgirazolyl, fury,
ditbibmyd Niydxazadil,t thiagdlgngiazolyli yitiaogy.r pymplyl, quinolinyl, isoquinolinyl, indolyl,
d'd&)@ﬁ%‘é\%lﬁ%@lmfu@n@ygfrﬁgw ?rfb)é&olyl II’R%[I%P&JMHQMAW pyridazinyl, triazinyl,

i m dazol |n¥ I mdazo
'%Biylcy(ﬂ edlfjrgyll @kaalﬂxp lazg lyl, thiadiazolyl, furazanyl, benzofurazanyl,

ambzou‘ymﬂherﬁyﬂ bbnfbtHieerpilyia byhzoxdbiyl Qd@dzzﬁlmyﬁﬁ;dmoxalmyl naphthyridinyl, and
g%rB%‘n'dl% né%ro rﬁgéﬂp }ar%salsg ngf?]ﬁ&{%fh'in%h@gcto% %‘:ﬁﬁg Flef‘r‘iltlon including 1-oxa-

pYr&ZEPRAR-Cled Falz ahﬁrromgﬁw AFVRY law dqrwfrfmthy |<gioumlr“§ﬁfd above, may be
t hg-atehed drS\Déﬁ:@é?@dWheret émblﬁkopioﬁélble OF&Zlﬁétéﬁce a group derlved from pyrrole

d%/h ﬂ)eiagyrr %I é 8r| rro % nzo ?hgﬁf/qpu eh naoﬁroH Iderl\/ed from
| nr@@wieymay P@]d’@@ﬁzﬁlr%ﬂ/I(N-a}tﬁﬁ?h@Faloam'ﬁ@ZIOl -3 qd)(®1adwwiylAn example of a

t nﬂ@@?—’do{w& grmu;b 80486 0l Ml caPbie Biofhs Y subBMiENYky o0 (=0) moieties ie 1,1-

oxadi thladlazolyl furazanyl, benzofurazanyl,
bé%’L?Hmwﬁﬁgl benzot hi azol yl, benzoxazol yl,

qui nazdlhg r%hrase dmhamﬁcawwﬁkvl acc@)mﬂﬁ bpjits)"dienyked pevein, unless otherwise
f komBMeh ) l%lﬁbﬁéé sal@@f BAgiEel ﬁésiceg%lﬁé @vhféh %%y'b@cp'réé@ﬁ;% WetdBinBounds of

hi s d finition i n - Oxa-

Q%{mglag.g P% f‘é“né’]‘“bdét éorrypla | %qéarp gﬁ%@@u’%ﬁ“‘g’i’% &f,%ableég forming a wide
demriiehed sélfsovith tvir@uginogasc dridstrgedicabios €Theraalys et 128y be used to prepare
G ﬂgﬁr%%h@gallygcc%téﬂlé Mﬁﬁ élg\(?gé'ltg oﬁéﬂ%ll? b+s§c c%ﬁ@gurEL Gt fonlr:r%a | are those
i nst anc group derive

pyiat Brm EQWIOX'% RP'%@qdﬁlemaﬂy i85 sqlly p?féaumm mamcagolawaab@f@aetable anions,
Fuyuthes theda@t) hefhbst@chatd; Gahzobig) dlaé’r@ér@term%ul% bitartrate, borate,

' @'Qr? cﬂg‘l d? edt(A%!éaéa%%Cl?ted(), l:?o%atle n&h orlée é':]a(\élll %n@te |8%tep\ dihydrochloride,

€ 0r a hétero
?téﬁenedzs' neptaiaie. @wﬁatﬁtmuwmetesfumgmates glv@mtam tlhcapete. glutamate,

(g@ollﬂ%@ﬁlé@s He&ylr@solcme@é OF@atiakinal r h)Q#dP)FHPrhldié"Whydr&ﬁloM@ iodide,

accept abl e sa

h elsroe |onnate platﬁ%ﬁaci# ??te Ig%atelrﬁﬂgg E{P%%ate Inwgﬁ%%%gn%sgﬁtﬁsm%pylsulfate,
aciugite. oapsijalsi oitrge.odlpaie wbialdte, mynoble (embsere), paimitdie pantothenate,
C QARPHIBABh&bhatd, PoljHaidtUronate) %alféﬂﬁ@%!@éﬂﬁe oduph k! sBcdnate, tannate,
that are basic in nature are capab e of formng a w de
variety of salts with various inorganic and organic

acids. The acids that nmay be used to prepare

phar maceutically acceptable acid addition salts of

such basi c conmpounds of formula | are those



30 that formnon-toxic acid addition salts, i.e.,
sal ts contai ni ng pharmacol ogi cally accept abl e ani ons,

WG /183821 he acetate, benzenesul fonate, benzoaP@Il/1B2004/001983
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bi carbonate, bisulfate, bitartrate, borate, brom de,
cal cium edetate, cansylate, carbonate, chloride,

cl avul anate, citrate, dihydrochloride, edetate,
edi sl yate, estolate, esylate, ethylsuccinate,
fumarate, gluceptate, gluconate, gl utamate,

I A n
g tércﬁg : )oélomé}é §at8ﬁ)ia%£ gncet!‘fﬁﬁ%(é deﬂé %Igﬂagaéaﬁ%SQIﬁg% t@l% tfe&npound of the
| a?f?so?me'm’q”%‘t 3] 'Bﬂ'é’(eé'“orﬁ danane ac'ﬁ'ﬁloép@‘“c meipiest ge compounds of the
megrekzheinv@ntionBisy inski@e mom, Bk Biwkksih @ singl@tshotnd.

?:ﬁ;yl alb gfne%l %%Eﬁg?"o If %%tc%pggmn%s oﬁ tﬁé de mtﬁg ?gr% functional derivativatives

pmfstb%ntcemmqaﬁ%@b Framuala lp\m gy areareadily searestbles adriveryiblatie vivo into the
strequil %omﬁddlh@@ﬁbﬁﬂu% 1. S&ﬁ@hﬁbﬂ&l%rocbé\ﬂé%ﬁbhe ¥>@ectlon and preparation of

2004 133 / 1.B2004 -7t t

C GLUFIR B0 CGR0RE, SRR oGalob PATBP Sy Deoty AL BRgos", od. H.
S|ﬁgwﬁxm®ﬁb©wﬁd1%ﬁ the present invention may include

nore t h@"brd@lﬂ% 1%53} géce Qﬁarrhﬁéildélcm%/' R5di6S defiVBBCOHPRRERally active

CriebEhep 0 Tl e B cebnip el | HEGBAGPa enslagr i wian he bocy
ofin biver tooripaneritsadie ting, dndrtimallhas impeaved tielivery ipapatties over the parent
dq{ru Aolekab Yf?es trar%fd?%at‘ohemc\ﬁ\mpﬁ’igﬁgé Rf KAhPE! & the result of some

re readi | onvert| convertible in vivo into
t HBeta aaf%sa %Lt& (FABMIGT! omemaac FYCI5ivt 3t Gegylc, phosphoric or
preoipbate egtsr, broedictien @ ekigation oha ausdeptible funcédnaidy of
sui t abl @onﬂfoQﬁUsqgfeﬁir%ﬁ 'td’ Iﬂttllley @%%e%é?s cﬁl ﬂ—%cﬂr{a_%%ﬁfjlgvefnggn havgg free amino,

exanple, in
El %n& éWdf°>1>98@3car¢9>%lfcoaer ﬁ%‘iyg‘?)ém&’eﬁ?f’aﬂ‘f’ai?@%'g? caﬁrpcirugs include
i racipbures dﬁénemainlanﬂnd)écmﬂrebldtﬁﬂ 004 palldeptidCdhamef t\Alfbr more (e.g., two,

SL{H’%& p Fo%r ao‘ﬂzarr ggﬁesq% l&&/aleg{ly{ Jﬁﬂgé ?héugggh %ﬁw%e or es%er bond to a

t hat requl reS transt or ma
{ JreFerans SRY AcPrved i, MR (CREPCUES of wﬁrm%@w invention. The
dednimesdid pssanes tnciase @Meéretlﬁﬁhr’ﬁﬁdelﬁtthe do Weiuram 86dikeg amlno acids

Th:%mHoﬁlgS]:jg [ n%IeIdOB¥ at@ Ye?ter %/mggls uc ha?s S nﬂ@?ﬁ ngpyd(t)o?(yprohne
enygratisvenhJereings |l%>d@ﬂ03a‘1@e &rb@kg}ﬂu@@me phosginobele-agnine, gamme-

S lénﬂﬁb@tl@i |«€§«t|@ I gitr e riﬁ»ﬁ'kbﬁ\%t&qﬂé %E»m@%gt l@ﬂt Ar@hirRf 2@ methionine sulfone.
unctionalit nds referrre

BB B Eed SRE P Tha b FLRHE T Ry bRt I eRalAig Py Qaroues can

rﬁen@rlvalla@ﬁ 8o 2mitgel coelviorstecar Foeyhidoggoups mearmebierivatized using
c W@& treldih@b@ nbf IFPrqlfeH @Shent? §L!%§ﬁé{&9 ph&%éig Esters ocﬁrHQLH rPéjrﬁlnoacetates

n an am esid ch
fa”f’\RE SBIiJo%ygleg%logcarb?% as q%pg%ln&de?rﬁﬁg ?P glﬁeﬂ\@rydﬁg\/épws 1996,
r &/$i difes Gasbapmteapredtuby of bidred riir adigh gisupararel@isorincluded, as are

e%tag)'bngé)ﬂgdhgs %ulfdcnraf% 38 o%}%t %um{tg Qtersyofﬂ drc?/)g rﬂb&@}’(l ID%wahza’uon of

acCl rou nmpoun resent
2d‘y%fﬁ¥yn%'°‘§’é|a& (?‘é@i"ﬂm‘é@y'laﬁ‘él(ﬂ‘dl@xlﬁﬂt‘y' ghherspiierain frptasy ofqye may be
t e R esadrptibrally aostitlited Wih aBuROn@@iidSout 6RNMEd ¥ ether, amine and

d%%llbgﬂf% Sgd %Cﬁdﬁgﬁlgﬁ o?tv\;hgrre tﬁé{ Eﬁ’?lgﬁoag%danagrﬁgo Iarcllglegper as described

roxy
| %m@, qlf@ engorpRaAs rﬁrg@rpgﬁ pfdhis i&y@p e dagcribed in J. Med. Chem. 1996,

bQIQaTGJ‘d Braé Eﬁhmeg @mso BETHERBHY ra!s %mﬂié‘s CBulféi'la‘?rfd(‘e%|o|r PBosphonamides.

S%{TD ry[f((_%se pr&cﬁ%ﬁ ois e}l nrwﬁyggdggpoe'ﬁ e BrIOB%Sr Dﬁ rg; %crtgranted to ether, amine
e@O@WﬁH@@@ﬁmﬁmammWﬁﬁbance free carbox=yl groups can

25 be derivatized as am des or al kyl esters. Free

hydr oxy groups may be derivatized using groups

including but not limted to hem succi nates, phosphate
esters, dinethyl am noacet at es,




and phosphoryl oxynet hyl oxycarbonyls, as outlined in
Advanced Drug Delivery Reviews, 1996, 19, 115.

w@arobansee prodrugs of hydroxy and am no gr oupBCEIB2004/001983
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al so included, as are carbonate prodrugs, sulfonate

esters and sulfate esters of qydroxy gr oups.

Derivatization of 30 hydroxy groups as (acyl oxy) nethyl

and (acyl oxy)ethyl ethers wherein the acyl group nay

be an al kyl ester optionally substituted with groups

Icg? nglTﬁig gg)rg;%:ound) refe %'a %ﬁrﬁ hkgro%é}%é of t@%ﬂr@seenﬁﬁyentlon rinay have one or
g qssm@ﬁtrlameﬁtse%c@rd &y epcogrsiinglys existh el %@0@’[*0@9@ and as

algksteRBREMBBS £ a8 1o Bé QREsHEBod fnat Rl %u&ﬁ/ i%@maﬁsear@e&&fdr&efﬂnereof are
m nes can, al

bgn%?gma@sﬁjlvg@@r%es scaRe C?é§u31 ?ﬂn?)(% Cf.‘ée aip compounds of %ormula I may
pheep hosramiribesanteds ald theaifort hexise inpditietent gerantioaterie gormay Al optical
' rk%%&oéﬁé Gtelo Umérs' BClngdd c]ﬂ'g)omgs &Omtorrhdlénlt gl @b d Qhereof, are

am ne and car [ic aci unctionalities. W

260nsideresido be w@w 1h82w&/°®@1f§8epounss g Jiif gampounds of formula
r ¢fn€éfyr|ﬁ(§iudeoa rdteinb@, plic 6esBRSerehtidnieic For@Behiie bnwent diastereomeric
g?%@?’d?rn &%tu$%so¥h§Ee oerﬂe S méﬁ%lrﬁl Co é&é@:ﬁ@agggo m?dlst as tautomers.
diRefsrence ti the emeound of fosmule | reludgsdeiesnodtd thérbse efl dll sgeicigutomers
| SRARErédHerBdiXt Ures thereof are enconpassed within

t he scqpe. of uch (40 un Cert cQppounds o
for mt 0% a8 TeabR MLy PCe EEH R Ra R RRR or e
exi st iThe ditériner ©MF",eresnt iseremersint oruntess Apthergisei dalicated, means
'%PM%H ot er eoi soners of the conmpounds of fornula

, and_m xtures thereof, are consj dered to be wt N
t he scdpe BIMt MMRonFBoisad BreifothigFs e PERpS H‘:‘?ans -
ofmeﬂhyrpmncbhamorie (atay krowo las d Medhyi-20@tidisgnebne or nor e
enanti GyEr, bl%n%rp P BHO8N &s Ased Rér&in durfl’e%% %fh%m@' |h8:|catéd)rré¥§rs to 1, 2-

or_mixtures thereof. The conpounds of fornul
alBistriRenyphosrhinoiaBfer s. 10 Reference to the conpound
of f or muk derin 1 BickBUESHEERBRHERCE tRE(tiflenysesafinali] I"-siughthy), as

t %%J%oq?g?&r? gp@&dotﬁgn%lgg{nﬁéeted]%r g&%%@a n% i%rfgﬂo;v dr%%ﬂ:

ans ace

term"DMF", as used herein, | ess ot se
indicated, means di pet or mani de: /15 e term

"NMP", as used herei \ un ,/thQXMA e _indi cat ed,
means N- nethylpyrrolrdLnoﬁ‘_(alsoikonn as
1- Met hyl -2 pyrrolldlnond . The "Dl PHOS", as
used herein, unl ~ i [ y ,
2- Bls(dlphenylp ospﬁ'no)e;' S "
(abbreV|at|on forN\

: s(di phe, nyt phosphi no) - ;

used herei n, unl ess otherw se i*u—-ated IS

represented by the follow ng formula: The corrpounds
r ef er r tie tcompount$ eefrredctess de bcaskes ¢frtes eresent rivenfionaatso include

a|l§o€bp|c5|ﬁ,| 158i8ed dorPbGHis Chi !:Iyadefmfn{ éaﬂi‘) &9@9@*&9 %erré’bhtb cI‘mereln but for

are jdentical to conpounds %e erred her ei n, fo

r
t W2 egichat g or e BPMAGTR ] s%bva%atpemaa'e%an wﬁa mass or mass
amonmbdaraivffer@t fiom #iecatdntic massoranassassbe bisualiyrfvend idinkfues: daixemples of

t Ie?%gtc%mb% mﬁorgc@d RS ScoPUBRHAE df StHAlidvEndoRURCudeNisotopes of

na U

hydrogen, carbon mtrogen oxygen, phosphorous, fluorine and chlorine, such as ?H, °H, *c,
e, BN, 0, 70, ¥'p, p, ¥s, F, and *Cl, respectively. Compounds referred to in the

present invention, prodrugs thereof, and pharmaceutically acceptable salts of said compounds

or of said prodrugs which contain the aforementioned isotopes and/or other isotopes of other



i sotopes that can be incorporated into conmpounds of
the invention include isotopes of hydrogen, carbon,

woRaorowse oxygen, phosphorous, fluorine and cPdDIB20€4/001983
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such as 2H, 3H, 13C, 14C, 15N, 180, 170 31P 32P 35S,
18F, and 36CI, respectively. Conpounds referred to in
the present invention, prodrugs thereof, and
pharmaceutically acceptable salts of said conpounds 30
or of said prodrugs which contain the aforenentioned

| SRIAPSS ARALBL SIS JEOLORSRNEL eEhas I\A%ap%ggﬁéble&@g@ggnpounds

s ligfRrreddmote aesentisvendiiph foreemplp &wee ptq e r[a@qactlve isotopes such as
C SARAY NS arelifdoRor R4, bﬁé usiéfdl edrig af@H substieRtids0d disfriBiition assays.

e | e.thgse int di actlvel ,
PR narc et P i of sl eeRY BB oy ceco or
s pteseratioreand detastebilys tFuftihart $ubslitation awis heavlqnlqoicmp%guch as deuterium,

3, St 2H, %{a"i afﬁ:?(ﬁcéﬁt@h%ﬂaplaﬂﬁc édvﬁwtage@%ulhh%n‘?@r%ﬁte%@tabohc stablhty for
particul ar

P Re0s uiteate Ty R OF reoliRst ot Dl R JebsE mey be
i potfapdsinsipote cisusanaes. ulsptopicalle IgbelRd, ccmmtvurafofdrElormula I of this
C%Ieﬁloﬁ atnBep'} tth&e&dc\é?'bteﬁ&grﬁfptfeeﬁﬂébérbé‘gy cé%g%&%é?brocedures

met abo exanpl e i ncrease
th!SF'O?qdf'% “l?rscih@aﬁ%%’vﬂ%d?s G PRREF PRABIFPA NG belqwniesubstituting a
megadiyeavajebef igtapedily [sbef@meagint fouabdraisaascally [aiodliepreagdrt.y
| abel | %‘3 i SR fpaF fAf Q%Hh?atlhnsdpuﬁl,ghgd Inkﬁ?yaeﬁgrliél l@gﬁ%ns and
prodrugs thereo can §/
o@t"e@tﬁ@ Pﬁdﬁ*'%'@@ﬁﬁﬁ&ﬁe‘i@? 'dlt@% Pﬁ%@@pﬁ"ﬁattoﬁés 'Sﬁ%@ﬁ%tgd B?TG'F@V reference
I fh itsheptiletganpl es and Preparations bel ow, by
ls’UbSt ituting a T eﬁgallle\é If!aesgrl 1] ?1' (')effh%%voeg ig Iy

abel | ed reagent fan'on—rpsaom-ca'i-r'y—t—a!gel | ed
r eagentGengakdynibgtictrvdhqsiatwneh snayhatrefatredaio fri ncepeliomihie compounds of

PYdhuehedark nbr%rna@ct I.ﬁ) n@h.teap @kdt&atpb@ms 5 g@ﬁd4e S@sﬁébt 'Pfdv@mber 23,
publications re cati o

in
i ﬁ@%@%%%réamh%‘f =Ry tﬂf/‘dr BFér E'HP@%‘. ﬁPF?“F%“O nPlﬂrP%ﬁfﬁ/ Wes Borterss
Detuvlidhed APaISE riopd)intemclOF CRhjearldniénd /401 1 Génelistked July 7, 2001 )(Pfizer
syftyhetic nethods which may be referred to for

prepari ng the conpounds of fornula | are provided in

Uni t ed CSMmapess pidheiAimuis 1geRy aibq Be prepdererongive iepies folteying reaction
199@h(c\%hs nietustigirhensks Ehervisamdiched (Rfﬁ lﬁgll Rsﬁgeg“ in the rieactlon scheme

appl i.cation nu s WD .99/16755 (published April 3,

1%8%5"'( gl bt %'Y"‘éaﬁﬁ)‘d%v@g%fi 40217 (published July 7,

2001) (Pfi._er, 20 Inc.). Conmpounds of the formula I

may al so be prepared according to the foll ow ng

reaction schenme and di scussion. Unless otherw se

indicated, Rl, R2, R3 and R4 in the reaction schene

and di scussion that follow are as defined , ab~bove. WO
2004/ 113322 PCT/1B2004/ 001983 -10 Schene 1 R NO2 OBn

NO2 HOBn CI N R40O NH2 N N




S3RVI RR R/ / RO R VIII VI NHBOC s OH OSQ2CF3
RNNNNNIIl RAO_IT VR 4_|I \ RR2R2 VIV

WORBOTIILL /N NNN RAO RR O/ R R2 Rz || PCT/IB2064/001983
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reterenceto Schene 1 above, the cornpond of fornula I
may be prepared starting w t[]log he pal | adi um am nati on
of reaction of a 2-chloro-8-benzyl oxyqui noline (VIID)
and 5 an appropriate 2-am no-nitrobenzene (VII) to
provide the quinoline (VI). Reduction of the nitro
group and renoval of the be§z|¥| gj oup via catalytic
hydr ogenation, foll owed by Ferton of  formam di ne
acetate provides the benz,il(gn' dazole (V) which can then
be transformed into & corresponding triflate (1V).
A second pahdadi um dat alyzed am ndo; '

(Ilél) pigdef T°di myd, qui ng N r\)\
subsegpent renoyal of (lae t- by car ppon o S
provi dgs R0 Mhile Mot wi shirgAo b

t heory'~the“presently cl ai medri®r ocess Ror the
preparati g of the conpounds of fornmula I Yromthe
conpounds of fornula Il under basic (alkaline) NHBOC
conditions is believed to proceed through an

I socyanatg_internedi ate (1 X) that pyesults f

e
deprat NH pr ot N1 ol PYREE b N
el i m gat NgANQ butexy>= grO Mydr b of theqy '
i speydrate (1) : F6 2 FRC acta—
which 1 poxyl ati o & produce

2
(I'). This nmechanismis illustrated i NnRSchene 2 bel ow.
The presence Bf water as a reactant can be axpl ai ned
by this mechani sm W) 2004/113322 PCT/ | B2004/ 001983
-11 Scheme 2 NHBCC QO NHCOOH - H+ Q- Bu - t- BuOH20

N
N N
R%\ / ~ N R3 e ﬁ N
A NN J\\ ———n \ij Ny M L\
W T e e
A N
R? R

[ I

With reference to Scheme 1 above, the compond of formula | may be prepared
starting with the palladium amination of reaction of a 2-chloro-8-benzyloxyquincline (V1) and
an appropriate 2-amino-nitrobenzene (VII) to provide the quinoline (V1). Reduction of the nitro
group and removal of the benzyl group via catalytic hydrogenation, followed by addition of
formamidine acetate provides the benzimidazole (V) which can then be fransformed into the
corresponding triflate (IV). A second palladium catalyzed amination with amine (lll} provides
piperidinyl quinoline (Il) and subsequent removal of the t-butyloxycarbonyl group provides (I).

While not wishing to be bound by theory, the presently claimed process for the
preparation of the compounds of formula | from the compounds of formula Il under basic
(alkaline) conditions is believed to proceed through an isocyanate intermediate (IX) that
results from the deprotonation (of the NH proton) of (ll) followed by elimination of the t-butoxy
group. Hydrolysis of the isocyanate (IX) is believed to produce a carbamic acid (X), which
undergoes decarboxylation to produce (I). This mechanism is illustrated in Scheme 2 below.

The presence of water as a reactant can be explained by this mechanism.



NIl I XX Decarboxylation NH2 N Im The reaction
of the conmpound of fornmula VIII with the conpound of

wo ororim23/11 in the presence of palladi um acep@r/BB2a0ud01983
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DI PHOS (1, 2-Bis(di phenyl phosphino)ethane) to produce

5 the compound of formula ~/1l,,is particularly and

unexpect edl y advant ageous conpared to the sane

reacti on using palladiumacetate, BINAP and PhB( OH) 2.

The reaction in the presence of DIPHOS results in

hi gher (e.g., 15-25% hi gher s of the product and

takes less tinme to go to c%nﬁ?%#?on particularly in

high scale (e.g., 100 grans and higher) synt hesjs. ]

Thi s process as signpficant comercial advantjages

for t ucU(Nszgactr e ingfedNemt$ for use iNCOOH

t he 18 pr eparfat i be-By drug. Thestartpg materkal s

enpl i nHSche are r uPy r¢i

avai |l ablje -e——¢lepdi | y prep usei ng t hods well

kno those |0 dinary|skill}i ejart. In eafa
or il ustr‘at dinth

of thE reactions qucussed E;
Sche . pressure 1S not ritical S ot herw se -

i ndi cdted. Pressures from about O. 5 nospheres toX
about 5 15 atnospheres are generally aC@ggﬂggW%moa d

anbi ent pressure, i.e., about at nosphe

preferred as a matter of convenlence The exanpl es and
preparations provided below further illustrate and
exenplify the conmpounds of the present invention, 2

met hods of preparing such conpounds, and the net

of the present invention. It is to be understood {hat|
the scope of the present 20 invention is not lim

in any way by the scope of the follow ng exanpl es aﬂa
preparations. In the follow ng exanpl es nol ecul es

with a ﬁle Pélalcﬁoncd? kﬂ'eat!omfjglmd%'f forrﬁ#ﬁla Qlﬁlswrﬁrttng E(‘(?hﬁ)%ﬂ@gftf%ula VIl in the

exi st as €s Wt

orPreseReE o ma'raaruwta@r @n,d %'ﬁr'@%" o%ﬁ'éﬁdwhey'mo%p@rr?)em@ to produce

ZQM&M%&%JZUrR@%I182r096é.0&r15&§%nd nde2p@XdoBt ac@sniggh BC 8MGred to the
m xture of djastereone

Nl o
crTATE Tl ReFEPBtreple- ARVAPISEe PORICK P 5getspgesence o
k ORIKO$ cestitsas bigkd(i($-b.e tB-RF7e higeerhyiglds afffeer psodyetl aDd takes less time to go

ché esmtiash %hbéulaﬁﬁy .heﬁgersr;ae (ég) dd m aroerm@r téyﬁtﬂ@e@ﬁﬂrs process
use

mpl es be con ons
T RRP a™ H eAT AT B 511U PTG ) (A Ga v I e
I grepardBorZ@RBIAN. RXC18 col utm (manuf actur ed by Hew ett

gaCkatr Chhe %[artr]ﬁg%a'fgﬂa@ é%@&%@ |@Qgﬂeﬂreal am ljeéﬁr@rcbrﬂhermally available or
I anet er.

PAeaciy %reaarwsevg Od%vvarkararvemtmse&f Wgﬁﬁwﬁ@{‘ Rdiee 375

used rumeacergoflie rpeticendisaryedniruimstaed &t the/ Schemes, ressure is not
a%iﬁcapﬂﬁlgﬁr oérgrw?s M‘rdr&eﬁed 1Q—'Qesg%§q h’\SQG&E% taHosShé?é/se'Eo about 5

St em t hen procee on a wash
Wlattrﬁospheres are genera y acceptable, and ambient pressure, j.e., about 1 atmosphere is

preferred as a matter of convenience.

The examples and preparations provided below further illustrate and exemplify the
compounds of the present invention, methods of preparing such compounds, and the
methods of the present invention. It is to be understood that the scope of the present
invention is not limited in any way by the scope of the following examples and preparations. In
the following examples molecules with a single chiral center, unless otherwise noted, exist as
a racemic mixture. Those molecules with two or more chiral centers, unless otherwise noted,



100 percent acetonitrile for 1.5 mnutes and then 100
percent buffer solution for 3 mnutes. 10 The fl ow
WO 210e8/13322 this period is a constant 3 L/ m NRECEIB20001983

present invention is illustrated by the foll ow ng
Exanples. It wll be understo however, that the
invention is not limted by the specific detalls of

the foll owi ng Exanples. EXAMPLE 1 Preparation of

4- ( 3- Met hyl - oxet an- 3-yl net hoxy) - 2-ni tro- phenyl am ne p

N%%,Ist' a gtrgi%\lx éﬁ@%e%%%&?éreonﬁ? Sﬁg@ﬂntioﬁe@ﬁ&a&%onw_rg may be

he coO
3-ohiginRy by methadst kaawhriotthess skillgddn @86@-, 45.8 mmol, 1.05

teqUi ;’ﬁ'vﬂﬂiré HPL@eRbMBlobaphyas (eférred ﬁ’d-l,n e M@béﬁﬂfﬁﬁ% and@&@mples below,
rl e Ul . e

c %raf‘ ”%'FT%d’s?ﬁ_”H‘S?fn 2"%‘%‘?‘? Hﬁe%edf At s f‘g,ﬁ"ﬂs #ée column used is a
5 C@@%Xt W%l@@mmmamanetwkﬂftxyrtjqwletthPﬁCb@rnHef 1%8. mmrdistance and 4.6

4$nn§ |rﬁ@m} dlargaetgr efHd étéﬂpﬁa@tba}e Wﬁ%n%‘ !@év@&ﬁPéﬁkar@ 11864 @ysm ch gradient
er at ur el o

s EPbert e seRaB A B0 BTt EOp B ACHBET Bt iE 5LRBTBE02 W to

Th@O smcerdacwemltalefq\/et € edhutelir dihg lsystem zed wdceeld ont @ wash cycle with

t h@ﬁ‘ pBr@@nt akékéhgfgt&g% F{Frrﬁrluftésl érﬁ!rth&@ll ObepéP@ern?buff@@§$l@tQm @ECE minutes.

10 Tﬁﬁf'%r%e et Biswant s g gorpEnys mh[ 'BUtﬁ'm)I 1 ,
eqU| vaITeauo)esanmveetsmusnnwemd g tihes follcBirty @garrtﬁ@s? Itrwitbtbe understood,
1 1 3wERH RIS v tioWR Rt ﬁ‘rﬁ%ﬁ Qgﬁnetsee&ff&%etaﬁé oAb RWHIE LA es.

m xture was heated at Upon reaction
conpl etion, ethyl 25 acet aMﬁﬂ, 6 vol unes) was

char ged prRpiftiod bBs(3-Mdth@-oxbtahi3Ly8mesxd i2biitrédhélamine
15-60 min at 35-40C, and then flltered at 35-40 C

t hrou oawg@,dlE@f Cel i eof | ask and dshaegf er
wer sed—wrt h 2 6 voI une et hyt—ateta
fikdr te the o|ur&$“of 05

15 sodi Um hydf* de soI ut| o foI I owed "By 25 vol unes of
B U VIS AP e oo
i sogenipen@d Ml B0imek) aBd wekhylardle @asniadifedmolTHd equivalent) were
SQ:hérgeQd Wes a0d rnﬁ_ntﬂuﬁa %Qtoﬁ%ed%@s@%@dfh%h Bbled %ﬁ§11519 W@%h%ﬁesulfonyl

n co cted an ri ed under vacuu

T P it i " Bed O BRI diper SR top eaietecilichfept the
20 orlam@&aitﬁrb WElby 4§61, | The(rmd%eyi=elstiysd ZHIWR {odB-5DMBE) therbeooled to 0-
54!1 ﬂ'ﬁL =dliod el ferde %njﬁ%j}i 1 é:,ZM?«Jm(L@ﬁhé fh»—zh'ggl dﬁd 411% ik grq:éalewere
é{vaelmq onge W|thslﬁg‘nl|._|2f)ac)etoaltr@6 waéreaféerq 4- 3mu:10-g ngoqjglfnol (%i% 43.6 mmol,
( 9, eqiikBlent)lardZegism cidpnatd\D82Q)86.1 bBBR 2.3 equivalents) were charged io the
g;l-[r/a eBgn%Otﬁé %&%?{N S, rﬂeﬁteﬁﬁ%'ﬁ%@foﬂé@ﬁﬁ Pbérprea&fon comfoletlon ethyl

Benz xg qw nol i n-2 oxet an-3
25 t ﬁge(tqt)a 3 volumes) was charged to the ﬂask The mlxture was stirred for 15-60 min at

35-40°C, and then filtered at 35-40 °C through a pad of Celite. The flask and the filter cake

were rinsed with 2 by 6 volumes of ethyl acetate. The filirate was then washed with 25

volumes of 0.5 N sodium hydroxide solution, followed by 25 volumes of saturated sodium
chloride solution. The resulting solution was concentrated to low volume and isopropanol (25

30 mL, 5 volumes) was added. The solids were granulated at 20-25°C for at least 10 hours and
then collected and dried under vacuum at 40°C with a slight nitrogen bleed to provide 7.7 g of
a reddish orange fluffy solid (74% vield). 'H NMR (de-DMSO): § 7.41 (d, 1H, J=2.9 Hz), 7.29
(br s, 2H), 7.18 (dd, 1H, J = 9.1, 2.9 Hz), 6.98 (d, 1H, J = 9.1 Hz), 4.46 (d, 2H, J = 5.8 Hz),
4.26 (d, 2H, J = 5.8 Hz), 3.98 (s, 2H), 1.32 (s, 3H).



nitro-phenyll-amne OO C~~0,aN02 aNCJ] O NO2 ©OBn
NH2 Pd(QAe)2, Cs2CB N N\ DIPHCS H toluene, reflux

w@Bw4A413Bk2 conpound, 8- Benzyl oxy- qui nol i n- 2- ol PCBIRPN04/001983

10

20

25

18.5 mnol, 1.0 equivalent), 4-(3-

Met hyl - oxet an- 3-yl met hoxy) - 2- nj,t r o- phenyl am ne (5.3 g,
22.2 mmol, 1.2 equival ents), césium carbonate (8.46
g, 26 mol, 1.4 equivalents), DI PHOS (1,

2- Bi s(di phenyl phosphi no) et hane; 443 ngy, 111 nol, 0.06
equi val ents) and tol uene (%ﬁ vol unes) were

charged to a 100 rrL round Iask The reactl on

1Q,if%0-BRe L ,@4 ent s) was added and the reaction was
deoxygen ain. The reaction was heated to 100 C

for 24-30 hours. At rge ™ conpl etlon the reaction
Wel ooled to 55 C a or oet h@n "DCE"; 75 i,

15 s)—Was- trar getty ¢ sturry -“-o NO, -
t hr ough aof Celltcgnandthenthefla fil er
were rinsed My th QQQA)IICQE@| DCE (50 i, «

vol unes) . The or ganl cs Wendogoncentrated to | ow VBl ume
and et hyl acetate (50 rrrluenef@x15 vol umes) was added.

The r ea(l;rte'd%ﬂr W), et Xl Qmﬁ&rmZLBF (léla'b‘tj 185l I‘H‘Pﬁﬁj 16 eﬁ&@élent) 4-(3-
QPSS igino nils ey e C UL 75 il b3 caagisy cesium

s|cadphbate (H.46 @RSnminbleéd dqoivgierds)dDEHOS (., 2-Bis(diphenylphosphino)ethane;

( 814§ Z?H 1C]lf1¥cil %G'I%LNQ qi;%}n)i leu%n& %5% qglvolgﬁﬂg%% CFS 2‘%%5 toa 100

Oxy eny -amne as an orange s
yrnér reynd bmtemrﬂa%'e rThalre yagdigeryoenstase Palasivm apstae 3 mg. 37 nmol,
byo.dINIuivMEAts) wiYadabd bhe thel rBidedn Wb Se&(ygénat%d a@Qn Hih&MZction was

éqw%it%vEQOf % f0 Of. ZZ? 3(gl§d}|rﬁ_|z§p reac?o%gorrﬁqi%tro%_%_lé re?ct@g \A(aﬁ]cldlaed to 65 °C
4Hnd dighiopethiane (GE"; B A0 6yolumbl) was cBagéd Thelslurry was Btegad through
|'|Ze)pad4>f 8diitd Gnd Bbh thd flask a'?rd&ntéﬁ'&r)ere finskd oh& withHdditidnafBCES50 mL, 10

Pr epar at ion

2 P'%mE@ 'I:g%?f'ﬁa'd%e‘f@ﬁ “f%’”\ﬂ”?‘r%?%é%ﬂ” BeHYorM G4 deeta o mb. 10
- gulivmes)iwas a2&ed3-T4d rédction vied ESkBRD rdlik 3n@alloWeOIH,00(40 2C28°C. The

Nggldg %er:é I\f?ﬂ’u&éd forC1 0-2d &_?\Jﬁshﬂlleréd end (Mgalmde? (/%[Pn%lt W&-C with a slight

tate
C BTBBT YRSk TR hET BrE BB oty el ars - o) 2

t haxyoheA]Ridife0rs an orange solid (77% vield). The material was judged to be about 95%
pure by NMR, with ~5% of the DIPHOS bis-oxide.
"H NMR (ds-DMSO): § 9.78 (s, 1H), 8.73 (d, 1H, J = 9.1 Hz), 8.11 (d, 1H, J = 8.7 Hz),
7.55 (m, 2H), 7.36 (m, 4H), 7.22 (m, 4H), 5.20 (s, 2H), 4.52 (d, 2H, J = 5.8 Hz), 4.34 (d, 2H, J
= 5.8 Hz), 4.12 (s, 2H), 1.40 (s, 3H).

EXAMPLE 3
Preparation of 2-[5-(3-Methyl-oxetan-3-yImethoxy)-benzoimidazol-1-yl]-quinolin-
8-ol
o 1)PAOH), NEt; g
E NS e Tl o .
\@”LI\:Q 2) formamidine acetate \Q_\/N \N
OBn N= OH

The compound (8-Benzyloxy-quinolin-2-yl)-[4-(3-methyl-oxetan-3-ylmethoxy)-2-nitro-
phenyl]-amine (5 g, 10.6 mmol, 1.0 equivalent), ethano! (50 mL, 10 volumes), triethylamine
(7.8 mL, 56.2 mmol, 5.3 equivalents), and palladium hydroxide on carbon (500 mg, 0.1 weight



phenyl]-amne (5 g, 10.6 mmol, 1.0 equival ent),
et hanol (50 nL, 10 volunes), triethylamne (7.8 ni,

woaimsed , 5.3 equival ents), and pal | adi um hyRCDKE20@4/001983
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30

on carbon (500 ng, 0.1 weight WO 2004/113322
PCT/ 1 B2004/ 001983 -14 equi val 4nt s) were charged to a
100 nlL round bottom fl ask. The sol uti on was
deoxygenated and then heated to 50 C. Once the
reaction reached 50C, formc acid (2.2 nL, 56.2 mol,

XaleFenéh%)géa\é@o a QB@ ! g?&nﬁlbgt%rx flgsc% cr%gtshlgglon Wt deaxygenated

atan‘55©'1 heated B-P5Ch (QI\CS theapactien igpehed 5o dpsmiceagidd®. |'2(§1’I’1- 56.2 mmol,
a@@ &@ﬂél%ts)@%é%%ar@@@?%@lkl to'?_’cdhﬁ& aRPbRIhdY oABIEY asﬂ@ thB @eactlon was

o ientee 5 Serf i P Rosty A e I@'\ﬂt&%rf? kot e R removal
onee nofed hy 6PEBEMS] th¢ aBtionovas me@éd toAREC Bind tilieseddhrpiagh a pad of Celite.
t kgD ngdhadnd QI% ﬁl@r @en@tv&b% wa8d Bhce’ \Mfﬁr@heﬁ@lt(tz@mofuhé%k The filtrate was

contalnln di ne acet ate
S PSAT 0 ST (LML B o e A o A tE st (23
28 3mruels2.1 Atuivatsnts) imodthe ceaviidrevasdeateti e refleatt -@rhouas At reaction

C Q%Elgtlo%othg%a&%g v?aﬁ@o&éd {8 B¢ ‘éslcoarﬁ c?ﬁﬁ%ld% ﬁraﬁ Qhte 1 1890 hours. The

hours. S were |solate tration and
APl VRISl s SRS SREST GO G B Bade beed o

t @fforaf$ of & 3f 245-(B-Méthyl-oxetan-3-yimethoxy)-benzoimidazol-1-yl]-quinolin-8-ol as a

eldgx“ﬂ QMRg?bIYOW So?l’)ﬁ% ggg}f@'z@?%ﬁ?fﬁ},\mh J=9.1

U no

(di’@) @rﬁﬁs@ 1*‘%’9 BBHYsS. 1(1(q—|)1H HF 94 "(Zéa 740 (H) 2HB7@.5; (§.dH, 4= 2.5 Hz),
H71@3 (&, IHLy =) 4 78425170@%(1 3HH = d.72.9H3), kiB) (q, &Hl@-é@ Hz, 4.31 (d,

B A L R A

J =8.7, 2.5 Hz), 4.51 (d, EXAMPLEA4 5.8 Hz), 4.31 (d,
( K.

(Plii'l (TS P N & N rWI_”llequwa
[ 5- (3- Met hyl \pxxet an- 3 oy! met ho~xy) - ben~_oi r ni d-_jol

-yl ] - qU|noI|n 8-ol (2.5 g, 6.9 nnmol, 1.0 eqU|vaIent

DVF (7 18P trnyitriBuay *aTlﬂh%@}U”Uanwet Rt o LeE Ryl ammiche . 1(*1[4“'9?*'“”1“ i) 2
mys. (Uh@e%l B3 @m@mo@wer\f@lhﬁ@t@)l m&aomntmgml 4,0 & S@imcl, 1.0

n fl a k. . The.s
DG, BRI S oS e b b YBR BRI (e oo e mmal 20
t Ieeuwaé%v@t) iwere @A@@efi itd 2 €0 el reund batigrh daskwi Tthi SIDWFW@Q sireg Bt 20-30°C
Meor 28-38 bR hfter 10 5iPMRGRYY, HRQABSABY aLhifRRY 408 mﬁ%hed%wth DMF (2.5

ym(l?rliLhu qevoﬁ.’rqegh%homeg bggf%c%)?ozwlgeré%e I’}g na.n% volumesS: yo ylelé1 after dr%mg under
t aduunoatotoNE Wvithn @sdligiit ottiogerablieed, 2-9 B-tfifBloro-methanesulfonic acid 2-[5-(3-

oS R o O o

d6-DMBO): S 9.18 (s, 1 H), 8.75 (d, 1 H J =
HZ) 8."18 NMRd(de-bME0):B 18(s,1H)28.75 (d, 1H, J = 9.1 Hz), 8.65 (d,1H,J 8.7 Hz),

8.33 (d, 1H, J = 9.1 Hz), 8.18 (dd, 1H, J = 8.3, 1.2 Hz), 7.94 (d, 1H, J = 8.9 Hz), 7.70 (t, 1H, J
= 7.9 Hz), 7.36 (d, 1H, J = 2.1 Hz), 7.02 (dd, 1H, J = 9.1, 2.5 Hz), 4.51 (d, 2H, J = 5.8 Hz),
4.31 (d, 2H, J = 5.8 Hz), 4.12 (s, 2H), 1.39 (s, 3H).

yI U ho~ zy) ben oi m dazol 1or| | - qui pohi n- 8-yl est er
(r) o f NEt 3 DMEncrg¥ngN \ OH Ngj
oTf 120 PI @ yltri f or nek¥i ane ul floni rn



30 8.33(d, 1 H J=9.1Hz), 8.18 (dd, 1 H, J = 8.3,

1.2 Hz), 7.94 (d, 1 H J =8.9 Hz), 7.70 (t, 1 H J =
wWQa2®4mE3322 7. 36 (d, 1 H J = 2.1 Hz), 7.02 (dd,PAT/HB2004/081983

9.1, 2.5 Hz), 4.51 (d, 2H, J = 5.8 Hz), 4.31 (d, 2H,

J =5.8 H), 4.12 (s, 2H), 1.3]%(3, 3H). WO

2004/ 113322 PCT/ |1 B2004/ 001983 -15 EXAMPLE 5
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Preparati on of
(1-{2-f5-(3-Methyl - oxet an- 3-yl nmet hoxy) - benzoi m dai ol -

-vil- guinolin-8-yl}-piperidin-4:yl)-carbamc acid
tert- butyl ester H O v é%ﬂ}gi\gé\ I NHBoc ':;)-_-_N.

N 5. E DB Sy TR m tenomqg i val ents),

trrs{di benzylTdeneacetone)di palTadium (186 ng, 203

grml 0. 02 equi val ents) and -#Ql uene (35 nL, 7 vol unes)
added to a 100 nL rouynd Jbottom fR The

soI e de ted and stirred aﬁ% or &

-30 m nu i fl uor9swet hanesul foni c Sy

2-[5- ( 3- net ox”etanByILreLb.axy)

benzoi ni dazd 1 yl ] -Yui NO| oSy, ester (5 g, 15 1 Q

mol , | equival ent), pipef " aFE=4Y1 - carbanic 10 acid
tert-butyl ester (4.06 g, 20 3 nnDI 2.0 equivalents)
and cesium carbonate (4.62 g, 14.2 mol,

equi valENAR (3iRene @Rampbd: OW'VF‘@@@X Tr@(ﬂ“hﬁﬁ@"@ﬁj‘ﬁ?@one)dlpa“adlum

dq%@/ﬂ %3%0@'%2@31@9&1[@&@)@%@ tol&éﬁeﬂ%ﬂf_of v&ﬁ"ﬁé)s; \/\E%d%ed to a 100

reactl on co tion
A "R HPHTE dEHan ANt SO IS JoCHRIMEES P S GeLo for ~20
equinuted. ent )Nexer etriiddedethditesul®hiar r geidva2-[5-(3- methyidxetan -3-ylmethoxy)-

t Iyeﬂibﬂhldgzo 15‘9! ﬂ.ﬂnoﬁﬁh %F é:‘sté?“'(%j g, r 1 dp ﬁ%ow L J!:h%lem ‘pr@r?duh@?lecarbamlc

vol unmes uor was
PR st (05 ST SAh e B P). S04 oRe ferionle (462 5, 162
16l Lsreqlivakns) ebrarcharded. Tihe redctivnnwas| dgain Yleayggenated and then heated

grtf@‘ré%l’@%ﬁdzlﬁz ﬁgggts% ?Jecti&' éénﬁﬁ@ﬁdthﬁ *}gébti&i '\Jag ’ g&lg% 1P80°c ang

I—WF’@@“‘@B@P (7t jobnee BRI <\le (Vs paviveiret) m@g%?ﬁde% W&%ﬂrv was filtered

agﬁk‘oﬂblﬁ@ Bé‘(ﬁbﬂ @@teeﬁ\dtrmiéMh\@éthQ (Rveeh&d)l tThé hetheRfyuor was
was, ¢ a e ur,r

ot ar Ry AR 0 el RS S dedBys B W f s Wiinge) wog sperosa. e

f ithin sl wea dratvleted 2 RGEF° Q0T @aﬁéuumdaﬂwemoerw t Fhegmother liguor was

S| dogt=ainkinRgRay @ﬂti‘ﬁ@@ eb/pn\!ym@kd MuBsh @ 9 volumes). The organics were

ylwlph%@ﬁﬁﬁlggi M\n \ngmdl qnlj rvrvfmldlle E‘TO’I m “BVOIle}lWﬁ)W@ ‘?:Wed The
n-siny | yascaredaied faa di0dOthepts, bod YHendbe eplidagvese filkdreédognd dried under
SQ)ablﬂm( 0% @il sl@ht"hlﬂ?%& (tﬂis@d d 4%399 117{2( ,g et-oxetan-3-

3. yﬁ-@té%y) ban?lmljiaZOl-g-yliqL‘l&%lﬁ 8-}/[}-@@ % -4 il) P_?rbejmga%d rtr_t&l;yl ester

7 a$7é y(ellqw sblitH(79% yield). 9 Hz), 7.35 (m 2H, 7.29 25 (m

HZ ;_Aﬂ\? %’ds- dt') 8]9T7§ ?14?"'5)39(041ﬁ4J£g'7H')2w851|(d 19,4 =91 Hz),
&? 5(d 1H, J'= 9.1 Hz) 759(d 1H, J = 8.3 Hz), 74751 1H, J = 7.9 Hz), 7.35 (m, 2H), 7.29
(m, 1H), 7.14 (d, 1H, J = 8.3 Hz), 4.54 (d, 2H, J = 5.4 Hz), 4.32 (d, 2H, J = 5.8 Hz), 4.13 (s,
2H), 3.75 (d, 2H, J = 11.6 Hz), 3.45 (m, 1H), 2.75 (m, 2H), 1.84 (m, 4H), 1.40 (s, 3H), 1.39 (s,
9H).

NHBoc



2H), 3.75 (d, 2H, J = 11.6 Hz), 3.45 (m | H, 2.75

(m 2H), 1.84 (m 4H), 1.40 (s, 3H), 1.39 (s, 9H. WO
wQeN13B3822 PCT/ 1 B2004/ 001983 -16 EXAMPLE 6 PCT/IB2004/001983

Preparation of

I -{2-f5-(3-Met hyl - oxet an- 3- yl ngf hoxy) - benzoi m dazol -

vii- guinolin-8-yl}-piperidin-4-ylamne NaGsu H2O0

NJ N 2-McTHF, reflex N~ N NHBoc NH2 5 The compound,

(1-{2-[5-(3-Met hyl - oxet an- 3-yl nmet hoxy) - benzoi m dazol -

-yl]-quinolin- 8-yl}- plperlgk‘gmI k) -carbamc acid

tert-butyl ester (2 g . 68 ; e UI vaI ent)

sodi um HEePg ghv]-oxpfe HOX W) -hie azin;

2- wmﬁhqtm@ne(% m, 15 vol unes) and

water (66 nL, | equivalent) were added to a 100 niL

roy bogtomflask The mixture was h aedoto refl ux

and fl 4-30 Wgfrs. At reactiyg Z
conpl et| on 10_was cogl ed to 20- 30 h Ny
reacti on was i@éncﬁed into aumd@%m&itric acid so uiyon

(10 vol urresj‘l and st d at 20-30C for 30-60 mi'futes. ©

The citrate salt precipitated out of solution during
this tinme. A 50% sodi gm hydroxi de solution (-1 weight
equi val ent) was chargeeeto basify the reaction NH;

5m Xt ur eTi(epEbnl&uﬂrd?) “- {E{?(BLW%EX%\% §3él|3§tﬂéfy25§'gﬁlﬁ'fdazol 1-yll-quinolin-
ac%ié’]i%’l’ %er{jT(f1 @gﬁ ?ﬂ?@% acé‘?l\é”ft}%}’h e¢tie(2cd r?oqsh@ﬂ‘obr1g%ﬂﬁ‘i“’é'§m) sodium t-
werutoxid® (¢@ngemd.4 atned, 3 equiaventsp| 2methyltet-dhybrotueat @0 enl(, 14 volumes),
m—and7wé{é?| (B’@ﬁﬁ? 1 \é@tﬁva@'ﬁgr g 2802 1 %E%é lnH_ Mnd Mﬁ@?aflagﬁv\%@e mixture
ranul ate ftor ours. e sol | wer e
v&egslhe{ay [%r gx ﬂ:@t"ﬁﬂ at reflux for 24-30 hours. At reactlon completion, the mixture

10 o)vf/ast cuoled - ty | 20e30P@ X YThe hreation miad agenchbd YHtd aCROMM Gikricnadkt ¥diution (10
I} S\g) LH‘%E dé”d%}_ﬁl dy%\/gﬂ?&% \‘E\i{%ﬁ?ﬁ%ﬂln@gé 'mfeltr% e waafempgat%%out of solution
0durn_:[g Ft,ls time. % "/q_mdlung hgjich@ sofutien (~J \&9lg§pt BqWiyejent) vy charged to

8 Bedify(tHs rebetidn nxtare YpH 16422), Tﬂe faZ/eréduere]eebbratbd 2t gﬂ 50 UZ)The aqueous
711%% %Igjs \f@%ei&d \Z]ﬁllh: L%yl g:ncaiage (I9 vﬂgm%%) dand 1!;' f ﬂ”’f bul‘l‘é‘)lﬂfd c&gaglce were
15 Hzc)onceuptrgtgd chlowglp[umg iyl Bogtpty (144mg17 (qumesywas ghargesl, #hd the slurry
I;Zv)as Mol (SgraRidte 3. 100( hurs2Hrhe) s&ﬁdle/e:% fiéded a%d713{92([50(3 Methyl-
(el 5P g By D0 e AL el

7V@re{@évﬁ€a*t|on of 142-[5-(3-Met hyl

- oxet anHa\‘H\){ﬂ’ (EEUN/%?&M)O Henzoim Q@@@J - YL by Ho), 2 51 (d 1H, J= 9.1 Hz),
gui no I 8- } |perld di n-4-yl am_ne benz enesul f onat &
20 o f.14 Hz), 7.57 (0, 1H, J=75 Hz), 7.46 (1, 1H, J = 9Hz) 37(d 1H,J=25

e
2
Hz), 7.26 (d, 1H, J = 7.9 Hz), 7.15 (dd, 1H, J = 9.1, 2.5 Hz), 4.53 (d, 2H, J = 5.8 Hz), 4.31 (d,

2H, J = 5.8 Hz), 4.13 (s, 2H), 3.71 (d, 2H, J = 10.4 Hz), 2.73 (m, 3H), 1.87 (d, 2H, J = 11.4
Hz), 1.77 (m, 2H), 1.39 (s, 3H).



Benzenesul fonic Acid NA\N\ ~ NNN OSo0o~ ONHZ\
NH3+ 5 The conpound,

wa2q024[B21 3- Met hyl - oxet an- 3- yl met hoxy) - benzoi nPCEEB20041001983
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yl]-quinolin-8- yl}-piperidin-4-ylamne (2.44 g, 5.5
mrol , | equivalent) and ethang},.(24 n_, 10 vol unes)
were added to a 100 nL round bottom flask. The
solution was heated to reflux to dissolve the
starting material and then cooled to roomtenperature.
A solution of benzenesulfo (918 ng, 5.2 mol,
0. 95 equi val ent's) ;n eth%no ; 2 volunes) was

%lﬁliﬁ%ﬁﬁplpgﬁ'@n-m%lh@Beﬁi@ﬁes‘&ﬂ“@heﬁg to 20- 30C and
allowed to granulate for 16-32 hours. The naterial was

t he iltered and dried under vacuum Et\h/g sl i ght
nitr biedd t oA 7

1-{2-[5-(3 yl \o - 3-pyk-RBEROXY) - benzoi QL
yl 1-quinolin{8-§I}Npi erld‘_nT)TIWne \—/
benzenesul fofate (2. 85% vyield) as an off- wWhi ke o N
soIid.'HFII\/R(de(r) O: 6 9.19 (s, 1 H), 8.87 i,
1H,J=9.1Hz), 8.54°(d, 1 H J =09.1 Hz), 1%

(d 1H J=9.1H), .94 (br s, 3H), 7.63 (d, H o J MW
> 1S Mk, co%péﬁd( T[EZ [é@ NBG%WA&G&F:;R{] %%XS}) bfn%og'n%%ﬁlz—%—w-qumohn -8-

J yﬁ pgge%dlrp_-é-)ylgmmeéa% 8, 5. %rpmo lj 1. equjv nt)lqﬂj ethano] 2’24(@L 1 thplumes) were
3.288ed 1m a 2049 mL3odhd(hv¢torih Iﬂ)ask 2THBsd|ution 2y hedte® o (i to dissolve the

2K)arting - s dzlﬁlan caolgtp &_r%\ %éﬁ&grat%\é\oﬂggg 4E( ;\'f]bgggr?zenesulfonic acid

ﬁ;T ézoom 001983 ~18
faPPny2 Seddnpetifetivienishé ethaneli(Gaml. 2 NPIQmRF) Wes qra@efNand the

3 r&cﬁbd\lyaﬁhemd ® ehas 158 680 Hiinuddsl| yTr%cl%a&toalMae o%alle& to 20 30°C and

Qﬁeﬁgo 8:'3@5‘[@&9 18! 32%8!1 \é ﬁ? F‘nh% q wa th(fn%[t ﬁﬁj ?'Pfggrﬁp 80%% vacuum

ccwfg .as%hgfﬂgﬂ’f@gembleedcp oyt k%7li5 (31\/631y|€§6<)9t§9@+yb@&tkyw -benzoimidazol-1-
hafl-quin@inang;pifeldn-4 @IaHMé%ﬁ’i@éé"uﬁ&é,te ﬁ@@' d, k& &@Wé%‘—wmte solid.

Cl- I G3-. al k and -
\/\kﬁxerel ﬁgiﬁ/%@ b ég% )g{) 7%@) ‘(WtHé) f@‘i(d 'HJ 9.1 Hz),
m8rodd, édl)Jadew)ﬂcinc(br snGH)ar'r"@ﬁm i18l, J ABBHAFYEBl (MC2H), 7.48 (t, 1H, J =
Ce@tl%)nﬁéw dO'ﬂ@ PL 2 BRLE ﬁb%t(ﬁmr 89} 918 (c?%hdseé éeﬁﬁeﬁj?f {)doﬂ?i J=58

erel IS anh 1 nté
5&)54‘3}6\%@[_5 AR 7@n°?ﬁ?eﬁ@f~?%ﬁgﬁﬁgzﬂ5(§% % ©9%(m, 2H), 1.39 (s,
mhéreln said 4 to 10 nenbered heterocyclic when

aromatic is optionally substituted by 1 to 3 P9
ubstituents,



and wherein said 4 to 10 nenbered heterocyclic when
non-aromatic is optionally substituted by 1 to 3 R10
w@gtniBeent s at any position and optionally PCT/IB2004/001983

substituted by I to 3 R11 substituents at any

position not adjacent to or dlggctly attached to a

het eroatom 15 wherein each R5," R 6, R7 and P8 are

i ndependently selected fromthe group consisting of H
and s > Xv 6)al! yl; wherein each RO is independently
sel ected fromH, (Cl-C6)alky &E? C6) cycl oal kyl ,

hal o, cyano, CF3, difl uorone ' trlfluoronethoxy

- Q( C1- Cb) al k@proces@@‘mre{ggy‘mogmpm of trerfermulaNR14R15; 20
wherein each R10 is independently selqu d fromH,
(CLl-C6)al kyl, and (C3- C6)cycloal kyl; e?eln each R11

IS |ndependently sel ected from hal o, o, CF3,

di f1uoronmet hoxy, trifluoronethoxy, -|Q(Cl{Ce)alkyl,
-Q(C3-C6) cycl oal kyl, and -NR 16R17;

R14 R15 R16 and R17 are i ndepe
the group 25 consi
(C3-C6) cycl oal kyl ; whey g
(C1l-Co) al kyl, (C3- CB)C»< odl kyl , al kyl and

- C3- CB)cycIoaIkyI Ribs | tuent s >Mpereye: t hey occur
may optionally be |ndependently2 substituréd by one to
three substituents independently sellected from the

gr@lwprﬁﬂﬁ&esﬁcblygacﬁéptadibﬂéaﬁ, prodrad thyddtd dtQolvate thereof; wherein each R',

sk:
5 b nar e Canot seeded Gortihd ol AARstng 55 1. (Crcomon. (co
PCQ'G)WBQ@‘GW W%@”O qfé difyerpkethgxy, (rifiucrodptibky [-Q(C+-Celalkyl, -O(Cs-
( @)@aaﬁykgm/mw{@ C6) al kynyl, hydroxy, and
(L ) RSN SR S 09 e R5H) BB By R b i
wHetesdaycliBEINtRiging ohrierorgre Aelomaipns eanitl sdRéctedRM R3S @andi NRéherein m
10 ar@ a@ﬁte@&f r!ar‘ib‘ﬁ’% fRRPYVR 5, Wﬁer& h‘ﬁ |35arplﬁt@.8&9% rigfrofrQy t@%l #ndrein said 4 to

e i n resence wat er
ORI HEORS FB el 1L o B fedd di R oeuents
t and vabrinlsaidvadér €0 membarbd Rigrody2lic et nR3-atognatic is optionally substituted

' rlﬁilqptg %q@m“b\étltueﬁ% Qcatn? %35&[09 h B;Ftlog% glépbsq’ Ejfﬁ%i' b§lt1 tgg Fgf substituents
cyaé%?y posigon Wt 6?16‘&3815@ Oé@%‘ilycﬁttﬁ‘é‘e%o %F%{?rﬁ?@m wherei n R4

151 s - ( CR6R6GM ek A R°ARDsracess: acgendinngsd@ el idinhd group consisting
V\h&ge‘}“p“ R %55;1 w(CR?RB) "(4 to 10 nenbered)-

wherein each R is independenily selected from H, (Cy-Cglalkyl, (Cs-Cs)cycloalkyl,
halo, cyano, CFs, difluoromethoxy, frifluoromethoxy, -O(C4-Cs)alkyl, -O(Cs-Cg)cycloalkyl, and -
NR14R15;
20 wherein each R'® is independently selected from H, (Ci-Colalkyl, and (Cs-
Ce)cycloalkyl;
wherein each R is independently selected from halo, cyano, CF;, difluoromethoxy,
" trifluoromethoxy, ~O(C4-Cg)alkyl, -O(Cs-Cg)cycloalkyl, and -NR'R7;
wherein R, R', R™, R", R"® and R"" are independently selected from the group
25  consisting of H, (C4-Cg)alkyl, and (C3-Cg)cycloalkyl;
wherein each of the aforesaid (C4-Cs)alkyl, (C3-Cs)cycloalkyl, -O(C4-Cg)alkyl and
-O(Cs-Cs)cycloalkyl substituents wherever they occur may optionally be independently
substituted by one to three substituents independently selected from the group consisting of
halo, cyano, amino, (C4-Ceg)alkylamino, [(C;-Cg)alkyl]l,-amino, perhalo(C4-Ce)alkyl, perhalo(Cs-



aromati c heterocyclic, wherein nis an integer fromO
to 5 and wherein said 4 to 10 nenbered aronatic

whedoenosyrlic is optionally substituted by | tPCBIB004/001983

10

20

25

substituents. 5. A process according to claim 4,
wherein said 4 to 10 nmenbered omati c heterocyclic
contains one to four heteroatons each selected fromO,
Sand N, with the proviso 15 that said 4 to 10
menbered aromati c heterocyclics does not contain two

adj I 0 ' im ..
1 CRERY, G fon RCR, (R BRGH 1R55S] S18 LDeRbB! Bimoring
noigaging Aggemeoung ptheeyetla t, wherein n is an integer

fromO to 1 and wherein said 4 to 10 BBegrfed

nonaromati ¢ heterocyclic group is optipnally

substituted by I to 3 RO substituent 7. A process
according to claim6, wherein said 0 menber ed

non-aromati c 20 heterocy Iic is sel fromthe
group consisting of tetra

t hi onor phol i no, dyfgxan

tetrahydrofuranyl, teyr peri di no

nor phol i no, plpera2|p azeti di nyl,
oxet anyl, honopi perRdi nyT, 1 0] hexanyl ,

3- azabicyclo[4.1.0] heptanyl, R l
azabi cycl o[ 2. 2. 2] hexanyl , 3H—indo|yl and 4H pyr anyl .
8. whidrgdi BOES & aﬁmyéﬂrb&gyll ancIRAi RE, R® éMdeR‘élafé bd@efined above for the

Com%g{l‘h%nogﬁ‘o(g%gl rimwu% a metgl alko%dg’ % tﬁe presencé gmaterqo glve a'compound of

consl's
1-{p@fofrBulg B- Mor phol i n- 4-yl - pr opoxy) - benzoi m dazol - 1-yl ]

- qui nolg n- 8-y &)Cé%%@@&dréirﬁd"to%ralrﬁ AR each R, R?, and R is |nde endently
enzol m dazo f

\ yﬁ)eject&é %ﬂ%%’enﬁlr %U%}-]O?é/ ﬁﬁngg{# dEthal%waa%‘zCﬁé)s Joygipalkyl, halo and cyano.

2004/ 118322 AEotdsB20DAQRAA 8183 1, wh6brein R* is -(CR’R®),H.
1-{2-] 54? (3- l\ﬁbrla)féss%&;rtﬂﬁb 1% C)Q nt,ﬂ?t \Dl%éfa Rb%n&ﬁi@t)nﬁ to 10 membered)-

i dazol - gui nol i n- er| di n-4-
1- %ﬁ?‘ﬂ?ig h@ég}tcyaaﬁy@le@nwlr = 3R 'rﬁf‘%{?l ))t«:b@ﬁnﬁ)wl?ﬁmm said 4 to 10 membeared
i daa@odtic helgtdeydjtiisplidnaty&ulydilutdai hyartb diRfsubstitydr@gn ne; and

the ph3§ Mace, yo%@ésl ééc@rﬁfl& Q(%‘laghb‘l S\ﬁﬁeﬂeﬁn sg 5 gfdl%%smerabered aromatic

hydr at es an
9. helgresvelic seriaiag syt favg heteroeloar ﬁ?@ sewﬁ@ﬁ épm Q. ﬁeﬂné &} yitl] te proviso

t heatbanz enesidniterateonsal hsterodQic décs[.lﬁ@@cﬁﬁ%ﬁi A6 @@}ﬁ@hf@ ult Datoms.

claim ]L Whe%( gljopest“ q%fv\ﬁ% & «5?1?(1 ”?rv%’i%’l]i% gl ﬁ”ﬁ ?{Wl’lﬂ’ 1 mcmbr—wd)

about | "equiv rocess accor di
1, "opfsernelip hetreocydia criissrin |”s'ﬁr?ér"ﬁt©®€ﬁé@m A te Heandl\@’lereln *ald 4 1o 10

Presenesl haamait Hé@'roo?@b‘gﬁﬂb is obﬂ@nal%/ @Jb@c@nﬁ@cﬁby&ﬂ@ Qreel? sﬂ.ﬁstltuents
to claijn 1, mhe rein t

19 sodum ¢4 Bk Peringd SR §nBRE P 2 pRpTRge Qo eromate
defﬁmm@!icﬁ s@l@qtq:mfr@m\bme giNdp Zoi@iting RA @tradbhydigihiopyranyl, thiomorpholino,
dioxanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, piperidino, morpholino, piperazinyl,
homopiperazinyl, azetidinyl, oxetanyl, homopiperidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl, and 4H-pyranyl.
8. A process according to claim 1, wherein the compound of formula | is
selected from the group consisting of:
1-{2-[5-(3-Morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-quinolin-8-yl}-piperidin-4-
ylamine;
(+)-1-{2-[5-(Tetrahydro-furan-3-yloxy)-benzoimidazol-1-yl]-quinolin-8-yl}-piperidin-4-
ylamine;



3 RRRL "15 1 wherein Bn is benzyl; wherein each
R1, R2, and R3 is independently selected fromthe

w@e@ypisensi sting of H  (Cl-C6)al kyl, PCT/IB2004/001983
(C3-(-6)cycl oal kyl, hal o, cyano CF3, difl uoromnet hoxy,
trifluoronethoxy, 0(01 O) yl (CU A '~ )cycl o~
ill;yl, and -PlI F12F 13. reln R4 is -(CRSR "

)mH, or -(CR R3)"(4 to 10 rrerrbered) aromatic or )
non-aromati c heterocyclic, wherein mis an int eger

From  0-ed b Vhihee S s o g o Pperan-+

hetastimeeycl i ¢ when aromatic is optionally substituted

by 1 tor23s. R%trﬁh&laﬁi;bﬁéhem@qy) @éﬁ%l?«M&%ﬁ&M@d]é@ih&m% ;h}Cb pkﬂdm-4-
nmenber ed hetero

SUBELTS GP e arece Gt P SR P GamP g MUHGIopaS] Saies of e
5 arforegpitd @nmblindssubstituted by 1 25 to 3 R
subst i tgient s, ﬁBcéQﬁc&%’lgttb nglrﬂqé)KNh@r@jnWQit id Re B nzenesulfonate salt.

directly attached a Neteroatom wherein eac

R6, R7' énd FQSPrP%eS?ﬁa“é’ﬁ%Wﬂjt@ﬁ{af'W SM1eEin bg "‘Pf%fﬁFtr?ﬁ?mgF a{hﬁmount of

camsutdteqnigaleft. H and (Cl- C6) al kyl; wherein each RO is

i ndependent | C «C .

 ASepenert 4 pBebSCLEfoh 6 i ( hoohahd e e o
10 ¢ rHr?%en@rQSﬁ%?%leemq Cl- C6) aI kyl, -O(C3-C8)cycl oal kyl,

and - 3@. Nmm&ss\mwr@nmto&mhk | 1Ri|s/geri(eiﬁ tthmdee;)ieadiam r:nitall alkoxide is

sel ect el : H, (Cl1-C6)al kyl, an C3- 6) cycl oal kyl ;

o B, o Boobal 001685 - o1 whor bt b bach K11

i s i ndéfendéenrrPgess &I ereparinofercemmpeiadef foapdam¥l  CF3,

di fl uor omet hoxy, trifl uor get hoxy,

- (C3- C6) cycl oal kyl

R14, R15, R16 and RL@ ar e N\ ndplpends rsel ected from
the group consisti ng (C1- and
(C3-C6) cycl oal kyl ; e/ n eac af or esai d

(C1- C6) al kyl , (C3- cycl oal kyl p./~O I%al kyl and
- Q(C3- C6) cycl oal kyl substltuenRs wher ever™t hey occur
iz may optionally be independent I%/ substituted by one to
three substituents independently selected fromthe
greefPtBNs PeTYing of hal 0, cyano, anino,

( C1- Co)vnletest xidh RO, R 43 IR*(Sihadplsiydeh B 8cR@ from the group consisting of H,

pg{fh%%l(gp 6)?@%&! R% rﬁh(?i\g/aﬁ FCQ%@Q? Tﬂﬁﬁ%}i’yr lrlﬂHoramcethoxy -0O(Cy-
rﬁdW‘@l*@é) ‘ati)%’ekey” Wcoaprf'$ing 10 reacting a conpound
20 of for mukainvhd is NER R R4-OR3CE R {4 to 10 membered)-aromatic or non-aromatic
heterocyclic, wherein m is an integer ranging from 1 to 5, wherein n is an integer ranging from
0 to 5, wherein said 4 to 10 membered heterocyclic when aromatic is optionally substituted by
1 to 3 R? substituents, and wherein said 4 to 10 membered heterocyclic when non-aromatic is
optionally substituted by 1 to 3 R substituents at any position and optionally substituted by 1
25 to3R" substituents at any position not adjacent to or directly attached to a heteroatom;
wherein each R®, R®, R” and R%is independently selected from the group consisting of
H and (C4-Cs) alkyl;
wherein each R® is independently selected from H, (C4-Ceglalkyl, (C3-Cg)cycloalkyl,
halo, cyano, CF;, difluoromethoxy, trifluoromethoxy, -O(C4-Cs)alkyl, -O(C3-Ce)cycloalkyl, and -
30 NR"R';
wherein each R' is independently selected from H, (Ci-Celalkyl, and (Cs-
Cs)cycloalkyl;



NH2 VII wherein R3 and R4 are as defined above for
formula VI, with a conpound of fornmula VIII OBn C'S

WOR200R113822 VII1 wherein P1 and P' 2 are as def i PeriIBE2oon®1983
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for formula A, in the presence of -1, '-

Bi s(di phenyl phosphi no) et hane, g pal | adi um cat al yst and
a base. 14. A process accordirffg to claim 13, wherein
R1 and R2 are both hydrogen, and the conmpound of
formula VIl is a conpound of formula VITA O O N 02

wher of R el BReBSEERABREE AR, 1. Sl anygpometnon
artrifaipomethosy, sCrEnalkyl.af(@tdisyclealkyh and SNRITRE"; t her eof .
wherein R"?, R®, R"™, R", R" and R" are independently selected from the group
consisting of H, (C4-Cs)alkyl, and (Cs-Cg)cycloalkyl;
wherein each of the aforesaid (C4-Cg)alkyl, (C3-Cs)cycloalkyl, -O(C4-Cs)alkyl and
-O(C3-Cq)cycloalkyl substituents wherever they occur may optionally be independently
substituted by one to three substituents independently selected from the group consisting of
halo, cyano, amino, (C4-Cs)alkylamino, [(C4-Cg)alkyll.-amino, perhalo(C4-Cg)alkyl, perhalo(C;-
Ce)alkoxy, (C4-Cg)alkyl, (Co-Cs)alkenyl, (Co-Cg)alkynyl, hydroxy, and (C4-Cs)alkoxy; comprising

reacting a compound of formuia VIl
NO,
R0
NH
2
R3
Vil
wherein R® and R* are as defined above for formula VI, with a compound of formula VI
OBn

VI

wherzin B! and F° are asz defined above for formula W1, in the presence of 1, 7-
Bis(diphenyiphosphino)ethane, a palladium catalyst and a base.
14. A process according fo claim 13, wherein R' and R® are both hydrogen, and

the compound of formula VIl is a compound of formula VIIA

0
o) NO,
NH,
VIIA
15. A process according to claim 14, wherein the reaction is performed in the

presence of an aromatic solvent, an ether or a mixture thereof.



