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ll). The alkaline earth metal alkoxide is preferably an alkaline earth metal (C,-Ce)alkoxide.

The alkaline earth metal is is preferably sodium or potassium, and the (C4-Cglalkoxide Is
20  preferably t-butoxide.
The reaction is preferably conducted in the presence of a solvent, such as an ether.
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 fetrahydrofuran, or mixtures of at least two thereof.  Tetrahydrofuran, 2-
25 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 o thoses processes wherein the 4 to
10 membered heterocyclic is a 4 to 8 membered heterocyclic, in another embodiment a 4 to 6
30 membered heterocyclic, in another embodiment a 6-membered heterocyclic, in another
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R4A6 1\JHZ R 33\ VRkto R4 are as

defi ned above for for nd of

formula VIII OGh C g\ rein R and
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10 Vi

wherein Bn is benzyl and wherein R', R?, R® and R* are as defined above for formula I:
comprising reacting a compound of formula VI

NO,
R0
- NH,
Vil
15 wherein R° and R* are as defined abave for formula |, with a compound of formula YK
OB
Cl N\
=
R® R’
Vil

wherein R' and R? are as defined above for formula i, in the presence of 1,2-
Bis(diphenylphosphino)ethane, a base and a a palladium catalyst, such as a palladium (0} or a

20  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

25 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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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.

30 The term “4 to 10 membered heterocyclic”, as used herein, unless otherwise indicated,
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatorns
each selected from O, S and N, wherein each heterocyclic group has from 4 to 10 atoms in its
ring system. Non-aromalic heterocyclic groups include groups having only 4 atoms in their ring



25 by non-coval ent internol ecular forces. Preferred
solvents are volatile, non-toxic, and/or acceptable

for topical adm nistration to hunmans. The term

"hydrate", as used herein refers to a conmpound of the
invention or a salt thereof, that further includes a
stoichionetric or non-stoichion@tric anount of water

bound by non-coval ent internol ecular forces. 30 The
term"”4 to 10 nenbered heterocyclic", as used herein,

unl ess otherw se indicated, includes aromatic and.

non Systesitiaontatic ketayesyalic oouRp ousbkave ahieaxt Hiptogs drtkeioing system. The

nmor ﬂet&ﬁ&ﬁlfs%uﬁi"ﬁcluo%%@ﬁkof’f@eg ﬁﬁsﬁﬁrst{etﬁ@ Hﬁdormg %/s@ér‘rg Qh‘ostltuted wnth one or

mhereln each 0c c

" T o Fiagiedy oF Bidbsh S 4 sitbet PRl opup RetcliBy fehed fom
| nc F’%Pél‘é'"@r dupemplevl A ruambered hatemepclic groghie thiazpliirand a6 example of a
S)elz i@ Membaibd [@E@é@éhb grol® lsRfumsIAGH '&ar&?&%@ﬁodﬂgﬁ?tgﬂéfgm@cim groups
or oA AL cie BuS B o o leBy s eEelirapiieyt faverotionyany.
sy spipefiglinguiarpiidling, ditlorpdrptielinm éhiexanyl, neireeazio o azetidied. | cxstanynthistanyl,
ex al‘mhdplp@f diri, 4 of r eﬂ?hebéﬂyﬁr Q&Hz%blh g&lé)z!éﬁinylvl S thlazepmyl 1,2,3,6-

az e{e n‘%lé, &1@{ g?lg"yl pé?%ﬁg n o]i[J)E Qé-%%lray;nyi g%yrgp\y? dloxanyl 1,3-
18x aﬁﬁ?fO@“ﬂf P!ﬁazsf'“’.!b driiarye rdibiclaed, editidpoyranyl, gfitydothiesyl, dihydrofuranyl,
qun mxaézbwlyt, EX&ﬁBézGFﬁl of ncaﬂmuaiommtl c hseéz%lsu%béfd 1.6hexanyl, 3-

te i éﬁ%ﬁ yvg Fyl %{n Igﬂ a&uﬁt ! ah%zWOf Qa?nanes of aromatic heterocyclic
tetgfalwyoﬁ"etm"%%ra!ﬁ%olw qwtlrpldwvid pyrerolykriieptivl pynaginyl, tetrazolyl, furyl,

t hi i, plsexakdin , thlbi?olyp)tﬂé%tyl lﬁi’cr%l’)lﬁz 'pﬁbbiyl RSy |Js%¥umohnyl indolyl,

1$)|§elgeﬂ2%lldﬁzoﬁyh'benzgflq |¥a Ilcmnglingl azﬂ]% mc@/ ﬂl?ylaggtgﬁ?ﬁ;& pyridazinyl, triazinyl,
1, legrldQE;rI t@@&lgwdrwtyyh dpxgallazolﬂ, pipiadigtalyhy | furazanyl,  benzofurazanyl,

3 méhfcmhcbﬂﬁydyi bbritdfhlakdlw | ben&ﬂai&}ﬂ QﬂszohrfquQM&éﬂW ’naphthyridlnyl and
tofﬁr%g%gl’ﬂ !1 ngrg nH:ue d? aé??ig%%ludeg%H%$%§%¥%ﬁ);hts éel}m? onylnc!udlng 1-oxa-

dl rﬁ;@ﬁa@pltﬁ_dﬂgﬁ]—s-yl mﬁrfa@mnpgmrwp as derivekhirad thagiopps listed above, may be
20 M cla@ahdddir Ayditachad AB&H ls@dh%gﬁs%lbl% Q’Llhﬁéié%ﬁé( la grdup derived from pymole

az C n

S 3 LR LAt ey o s
gr d'UE@ZOIEr'éaYp%’ imigiezoli-yl (Nreittdeiedl orlimidarpk3-yii(Giattached). An example of a
py I’iﬁﬁ:ﬂﬂryﬂtc grbaipl ey ringdYErRA] Mde, ard QULERAL] With ovdb YE moieties is 1.1~

thighyl. 1 olyl, thiazolyl, oxazolyl,
I SO hé{gwt‘ﬁ'ﬁzﬁéyrrol yl, quinolinyl, isoquinolinyl,

2§ ndol yI ,The EBh"@%,ﬂn Pﬁ@fﬂ’é@ﬂbﬂaw accgelplio Balsiingé Usai imnai, | unlebs otherwise

|t ndﬁﬂ:@ﬂe&,: inciudésld i d&hﬂlc,or @?él@@b@ﬁlvﬂ%h ma?)bé'p?@édt Wthe compounds of
ri n 1 SOl N

oxc APLEY, e CoRRRAP e fayP Tt i Py oot et g a wice

be maréstyaf @ﬁﬂh @fﬁyvarimbetwmmn B orbariic, aclds n'ﬂlemlﬁwlhyﬂ may be used to prepare

qu |pﬁé1§19&duf&éily,ac@§iaﬁe %8l bitlon sRRRPELY bidh tﬂbﬁbouna@g formula I are those

o VS e L S i AN S

6- &4qh- epihe oieefats)] benker@syonatd Henfaatee Giodrbapalyr biayifeie, difarrate, borate,
debio\s’rﬁﬂ EiRm tdaried EQHQ&e' béB&gteaQﬁbY@e ARYanBf ﬁ@ate dlh}/drochlonde

I's OSSIb

in gé gae% eglglga?eg re%gteﬁylﬁt@,eﬂmfsp%aﬁy&para@ Hcﬁyta{gegfuconate glutamate,
py elyesliviarsapiate Noawltesorbieaty, drydiphantine, - Bydydbrofr@eat hysicdolollde,  iodide,
35 FUrsbthiBﬁate @ecﬁfeofd&o%’éievﬁg‘a{er R8kte] :ﬁél&@ez maﬁdé]‘%ﬁé’ n#é@ylate methylsulfate,

or i mdaz
(R bl S SRaR S, bt il el ettt
whighospate/diphosnfigte cpalialacteronats salicgats Usisrate, Lsbbabetatet buaiate, tannate,
(=0) noieties is 1,1- d ioxo-thin rnorphol inyl.



25 The phrase "pharmaceutically acceptable salt(s)",

as used herein, unless otherwi se indicated, includes

salts of acidic or basic groups which may be present

in the conpounds of formula |I. The compounds of

formula | that are basic in nature are capabl e of

formng a wwde variety of salt/s with various

i norgani ¢ and organi c acids. The acids that nay be

used to prepare pharmaceutically acceptable acid

addition salts of such basic conmpounds of fornula I

ar e lafliglss isocide. t thrylatef bipthipdnga- 2andxaleratecsalls. aditbe B single abmpound of the

.e preseaa.meﬁt.mnéyahdmaa thoRNBEN B cREick Bééuﬁné!@t@tﬁ Rt@Bdnfbounds of the
Nz en Su on

- ben%%%ei“ o TR AR sl B EPRTIRNE: bor at 6.

br oni de, In genterdhipoddast at tas caenyayds af be fograwi bara fusctional derivativatives

ghl ?’f T&I%omﬁduﬂ(‘{élbiaﬁﬂﬁtﬁa I Ghich %Feereaﬁﬁlymbﬂféﬁfbm &fnbé}ﬁbie m wvo into the
edet at.e

. tu n’Eﬁ%\reg Goraﬁ’oﬂ%ae/ Engla? g&ﬂ&%‘ﬁ% %ﬁng Ig’clflon and preparatton of

gl yeushls P@ﬁwarﬁem@t@s ﬂﬁ@ﬂﬂmb@ommaxamde hy'Besdyash Pregdrugs”, ed. H.

hydg@hg@m dRevidty@Bochl ori de, iodide, 35 isothionate,
Iactate ﬁ%Pblon te Iaur

mandel at e PRSI & mﬂc %ﬁ qa‘lyt Qacﬁ’%m?rgﬁ ve (Ef d biologically active
19 apWFtﬁlcé (thq>| |pgfeat qgug" of "eareet malgeip A thet rewn@faan@formatlon within the body

( enhonwpf t@)re]edé@ lird éc&ﬁe&jrugp @ﬁﬂ lﬂéthﬁ@ ﬂﬁp?oved delivery ropertles over the parent

e SP al act uron
G CRPE LR RO TpamReh 17 Rl oy 8 R i, b Gt of some
t armetakolic Poesse) weleas ﬁlwgwah@reenmatlehmrm a carpdxylic, phosphoric or

val @ipaite estéd &rSeduano%eo@a&hmla@u&aJm@ lﬂﬂﬂudﬁ&htyt he
gr esent d nven

asi ¢ moiPaPP engs r%r}%rrre t8 rlrp%u Rggesg?s %ﬁlée prﬁegg g\ﬁzptc onqlawng ﬁ'ee amino,
| nvasmida, (Slmdrﬁaa(yon eathopdie anyn® caniibe gonvertpd #dd prodiugs. g Prodrugs include

Si %hﬁomﬁmﬁw&ﬁl an l'aﬁnng %Bi& raddue, d?é%l%&ﬁde ®hintofvo or more (e.g., two,
unc

coO

cor o4 B B g el e colfit et PoLR Ahamige or e ona to o
ar dreecno Pydcobive corbdivie anishareynt ¥iisompiundy ol e ippasenitiegntion. The
20' € e atic ARRMNHcRfe Hud bRha IilmteoC@ﬁHgﬂb |n@ﬁlﬂliy occurrmg amino acids
ngﬁ%ﬁ‘é\%@? Stlzjes%%att g' Sb ??fv%clt | tg olg lgcf r sgd mciug?s 4d-hydroxyproline,
ex amﬁrpwiysmfh ﬂelwgingnlsm‘emﬁla@lr%;glsthylhlet@me Hnorv@on bigaakedne, gamma-
El Ssmmoﬁﬂtynrlé}% citrIIiRg ﬁ@l‘ﬁ&h@qté‘ﬁé/ lﬁ%c@er:ﬁh%nﬁ‘ﬁrﬁl@ el nﬁﬁhlbzyne sulfone.

I n%kd%i |c=n%l 1y|:(ets %F; udr\(JSs g f" r;l S.nrro sqeg a If-'é; ntf'&?be ng:eﬁl .aéubf X groups <an

ance

2% hae qeemmde@ @rﬂla@‘ﬁsﬁroalmwt@'ﬁ Viirgehydropch groerinay e detivdiized using

t 0 grpeRaEditg Rt AG i 16 hékﬁisuu'&ﬁﬁieé ﬁﬁ&sphﬁé edtérB ro@ﬁ&ﬁblamlnoacetates

d t

T Pioke B RREPT B R Byt el FEER 4srrosdangiehendavfus tooe
r el 11%f Cg@ﬁmatermocmkwl of hygioryc erss amigo cdnougs aph elist dreduded, as are
eNZYMBAkCprBN B biidhdte Bfterd aﬁ@&tﬁﬁ%)@sﬁeﬁs‘ of mp@&@@%&:& Bérivatization of

a0 S B B et 0 B R e Wt o gy gt moy o

| n ap lalky! psie; eptinnallyshibstitvéedpyrith geaups inclydingt hup nottiiaitéchiy efhes @mine and

' amc&ﬁexyhoaéﬂicﬁﬂnctﬁﬁ’éﬁﬂ&xﬁr Weré ﬁﬁ@ Rey otdup 98P KRB0 &8l e?t@r as described

PSPy 8 IR Pt Piodte B ek A BRg FIL MR pom. 199

of 389 (ﬁreemjmeeS( @n@lso bewlerivatized ras emidesf siforjanddies nopiasplebnamides.

35" €l GUBSsol p%dﬁ%\'fﬁéléﬁg Iy Jn%rﬁ&ﬁetgrbﬁﬁ’éjigau% Rhd ﬁmﬁgd to ether, amine

este 0 am no, droxy or ‘carboxylic
acF?fIcgafbbt%@cﬁ?’d@'BﬁBB% s of the present invention. The
20 am no acid residues include but are not limted to
the 20 naturally occurring am no acids



commonl y designated by three letter synbols and al so

i ncl udes 4- hydroxyproline, hydroxylysine, denosine,

i sodenosi ne, 3-nethyl histidine, norvalin,

bet a- al ani ne, gamma- am nobutyric acid, citrulline
honocyst ei ne, honoserine, ornithine and nethionine

sul fone. Additional types of 4fodrugs are. also
enconpassed. For instance, free carboxyl groups can 25

be derivatized as am des or al kyl esters. Free hydroxy
groups may be derivatized using groups including but

not | i m ThedompouhdsTefsuedd indbewrpcastrsopthapresent neantion may have one or

di rrl‘ﬁ&@ylae@ﬂ%'rréfPéC@énﬁ‘é§Sand QQP accordingly exist both as enantaomers and as

2\23% | ox&net h}{%g? &C%[ﬁ}&gyl 3 tjl_lgéjét?l‘llsolrflgrns iTSmixtures thereof are
Carémuamessephmtlhmugs sape hglsircbxymauwdsancmlrgtrmpmdaroéformula I may
&l Sk %gyng#a GARr ALY ths@fobé)@ﬁétqn RIFRELUERntchErE WREE Al optical

esters esters of dr ox

Der{pamrs 25¢ |Séﬁ‘P°8§Pm§6 Hyiae &RWP%%% ﬁ§¥°a@ufﬁdc§%>@w&'f%% fRpreof, are
an Cboﬁﬁ@@téd)h&}b): ettiivy ihe eddpe bithevbetipeumdstohferrady . Tk oorpparays of formula
f?ll:lh%e' a Sabfbte, G l&rgﬁ@la 'ey.a@%éﬁa #ouﬁse%nwgi Mo QRS comeric

|ncI Ing but not Timt
C arfbrméy or gigigesd thegale t T 9TROVRS, of fermuieet By faiso FXipt as tautomers.
101 GRiferbifcedd tha EbAELUAL bitfoRRil=all indRies] RFférch &flthe aksfeaall sadhttautomers

alg%d%wé%ggﬁiggd Prodrugs of this type are descri bed

1996, 39, 10. Free ami nes can al so
be deri VidgiteFedMesnaans fﬁ%@y' Ebmpaﬁaathvhe@d O¢" means acetyl.
phosphonmgi dgs. BMFA las Ofusédhergeifr Qifcey BRERIsE € ndtBlEd, means

[ nc&:}&w%%nﬂ oups including but not linmted to ether,

am ne Carboxylic acid functionalities. -8 The

18The conpdanigsmr NR"r &g vepd hetelle yese eatiwyisef indipgied, means N-
pr Q?@iﬁvlpy}rﬂidﬁﬁﬁei (8150 K@Yn gamemﬂ@-@frolmb?) asyrmet ric
centres, " "
and ag T8RP TSI A Bhel 18 L' e PRI RS 0 1. 2
al IB'%@JEW"Y'B*@E@Y@)E’&I@GG m xt ures t hereof are enconpassed
Wi thin tine @eopEnNaf @edvisBedRe QR0Sis(pednlighd3piSa R AU tEEhthyl), s

(f f Js% Wé 9 uhless%wés&h@c%te%ﬁ%pg Sglitgd bS(eIQat foflo m?rflo(ilmulm |

heret or € 'exi st
optical isonmers and s ereo gers of conpounds of
formula I, and m xturg&s™t are /fcongi dered to be
within the scope of tfQe c
conmpounds of fornul a y 1n

la |. The

a, facemate, one or
nore enantioneric forns one or i astereoneric
fornms, or n1xture‘
. may al so exi st as oner
conmpound of fornmnu |nc| d
all such tautoners and M XR
"Me" nmeans nethyl, "Et" nmeans etVay and "Ac" neans
acetyl. The term "DWF', as used herein, unless ) )
ot her wi J&¢ icAapadseemrinE thelPrasessss ploeRFASER inverfiogiso include
t ersfditoplbbll? labeis dameslinbL mBich ardiBériics totdnbUds eeferred to herein, but for

Cﬁ&tﬁﬂaj offE 3f' %loJéF d;at&ﬁ'?st L}gé cel 'bg dh QBH\ehaBﬁh%WMa?ssor mass

rrolidinone
25us @Hmh%’rdéfef?”yf[ﬂm t6g §"°@9tcﬁ'éﬂswoé@a$3ﬂ‘(h‘m§@l’t®@”y fupdip salus- Fxamples of

2- isotopes that can be incorporated into compounds of the invention include isotopes of

hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as ?H, *H, °C,
¥, BN, 0, 70, ¥p, P, ¥s, BF, and *Cl, respectively. Compounds referred to in the
present invention, prodrugs thereof, and pharmaceutically acceptable salts of said compounds
30  or of said prodrugs which contain the aforementioned isotopes and/or other isotopes of other



Bi s(di phenyl phosphi no) et hane The term " Bl NAP"

(abbrevi ation for

2,2' -Bi s(di phenyl phosphi no)-1, 1" -bi naphthyl), as 20

used herein, unless otherwi se indicated, is

represented by the follow ng fornula: The conpounds
referred to in the processes of-the present invention

al so include isotopically-I|abelled conpounds, which

are identical to conpounds referred to herein, but for

the fact that one or nore atons are replaced by an

at oatoma‘aim‘githénnthatsmwﬁ of sechscampourgiss (RBain isrhpicalifildbetadetsmpounds
f r opyelrB@10ad fBE‘ral%séﬁﬂﬁ%n%n RSB R&G .m&m&ﬂ r¥d|$é?;qusdtJbes such as

es that can Fcor

nat
i nt %fwnﬁi Wd%m@f’r%eﬂeafﬁﬁ«? 7 bt g e DGR assays
hy dFrifigle Leg H.la lsothgarbrint Ik oigea r1C, daelpgesare partisiaHppretesed for their ease of

fi gg&éﬂé’ﬁo@ Bsh &e'igcfél')lh € FurﬁiéP RuRsitutdd wikeavies Qotopéél&ucﬁ 2Bl deuterium,

Corh?o d;gn ?@%?e gla %@bgﬁm@ﬂ\@ﬂﬁg@g@%pgf rﬁﬁtplaﬁetal;/oltc stabitity, for
pr cefemipls indresperof, vivaridififeasrmedimad idosdoé yeqaivaresntsadride hence, may be
sal gr&rerpla ﬁaétﬁecmés 3@30Wp:09lfy iSiseh Bd'n%[lr\&sofv\lfﬁrﬁtﬁa I of this

contaipn t af orenentioned is to es and/ or ot her

i sd?“'&B@’g %‘S REQIFHSP thegeof gen, genergly bﬁ\npfel'??rﬁd ) SaSINgpRt §ige procedures
16 u otiscloserpio thedcher®sr angion ini tse Exgpiptes| dny Preplralidne thelow, by substituting a
co rméaapmuabreeéo@fprcag |atb9ueh Peatgaﬁ i %%%r‘?-@&toﬂ;I&Vﬁ%éu@&‘pea%é?if

exanpl e %} |nt% % r ad |oacth§§ |§?Rﬁfes suc

3H and elpﬁ‘ BFpBF et dPlicaioas: juatsed | Vv éPRl'F?S'P“S and
s ubsientiit eulicatignsorefgirad toiirbihisi patentapplivation i4 incofparatechbazeln by reference

| . 8nits edlietyand carbon-14, i.e., 14C  isotopes are

artlcularly preferred for their ease of 5

%reparatlon and del fio ventiolhst i t ut i on

W t h he&enhesl dysidtio p”wowwhc!amaﬂmmawremmfor preparing tBélcompounds of

Car?orﬁ'ﬁ.ufaorl argeﬁrb\ﬁ('lerd El‘h Q!nﬂ@@ Lgtiatgs ?Q: e?ptfiaﬁ@%ﬁ eq:‘s%éd' Avember 23,

fromgreater netab
i nc"P%gge’lé%lnﬁfﬁaw% %h fd .FfCeT @ubfﬁb% ceejicefien awbers WO 99/16755
I eqpitiigee @ps aneho)ment e Comyndav/o pr/eder (eadlidhad SONE, 2001 )(Pfizer,
(plr&Hnstances. | sotopically | abell ed conpounds of

Fornula | of this invention and prodrugs thereof can
gener al [GPmMpRINgT & g fasgulp ymawisofeReppagd aqcerdinglodedefiowiag reaction
é O seliefelens gisbubsion! DReSSGRRARS iMNEEeR’] /F, thAd ali?(:;’:lm@lr&&tmr_sdneme

r iat, dLuting a readily
av§P€% %ﬁﬁg%fgmﬁq%?%pﬁﬁ%ﬂg%ﬁ'%d reagent for a
non-isotoplcally Iabelled reagent. Each of the

patents, patent applications, published Internationa
applications, and scientific publications referred to

in this patent application is incorporated herein by
reference inits entirety. 15 Detailed Description O
The I nvention General synthetic nethods which nay be
referred to for preparing the conmpounds of formula I
are provided in United States patent 5,990,146 (issued
Novenber 23, 1999) (Warner-Lanbert Co.) and PCT

publ i shed application nunbers WO 99/ 16755 (published
April , 1999)(Mercl 8 Co.) and WO 01/40217 (published
July 7, 2001)(Pfi er, 20 Inc.). Compounds of the
formula | may al so be prepared according to the-
follow ng reaction



schene and di scussi on. Unl ess otherw se indicated, R,

R2, R3 and R4 in the reaction schene and di scussi on

that follow are as defined above. -10- Schenme | 3 No
Bn N2 HOBn C NR3/( NHZ3\ NN" \'\ RL VII R
R RZ Rao RZ VIIl VI NHBOC 3 OH 3 OSCZCF3 R 11T . N
NR4A ORjx \\NN~H ~~~R R4)-' R / RRZ/ | V1V

NHBOC NI-12 N3 NR\N NRRap RWo R RZRZ 11 |

Wth reference to Schene 1 above, the cornpond of
formula | may be prepared starting wth the palladi um

am nation of reaction of a Schemei
2-chl or o- 8- benzyl oer}éqw noline (M11) and 5 an

appropriate 2-am no-nktgol¥hzene (VI1) to provide the
qui noline (VI Redug of t he rNdro gr oupygand

r enoval B ben g via cal al Ftl N

hydr éyepnd ’ foI I ovved by %addéi di,ne
acet atelpr B' t he beWki ni da V) i then™
be transtdrned into the correggondi ngg¥riflate (1V).

A seco'ﬁd p adi um cat al yzed am nation w ti{y am ne

(111) provi fes pi peridinyl quinoline (11) and NHROC
subsequent renoval of the t-butyloxycarbonyl group
provi des ( . 10 Wiile not w Shl ng o be bound by

theorﬁé esent by cl ai msd for t O,CF, .

v

NHBOG NH,

N N
~ ST N
R 3 Ry N
O Mo N - 4NN

}/ NN .
R'0 I R’ Ri0” == | R

= P

R? R*

With reference to Scheme t above, the compond of formula | may be prepared

starting with the palladium amination of reaction of a 2-chloro-8-benzyloxyquincline (Vill) and

5  an appropriate 2-amino-nitrobenzene (VII) to provide the quinoline (V1). Reduction of the nitro

group and removal of the benzy! group via catalytic hydrogenation, followed by addition of
formamidine acetate provides the benzimidazole (V} which can then be transformed into the
corresponding triflate (IV). A second palladium catalyzed amination with amine (I} provides
piperidinyl quinoline (II) and subsequent removal of the t-butyloxycarbonyl group provides {I).

10 While not wishing to be bound by theory, the presently claimed process for the

15

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 (if) followed by eliminafion of the #-butoxy
group. Hydrolysis of the isocyanate (IX) is believed to produce a carbamic acid (X), which
undergoes decarboxylation to produce (I). This mechanism is iflustrated in Scheme 2 below.
The presence of water as a reactant can be explained by this mechanism.



preparati on of the conpounds of formula I fromthe
conpounds of fornmula Il under basic (alkaline)
conditions is believed to proceed through an
isocyanate internediate (I X) that results fromthe
deprotonation (of the NH proton) of (11) followed by
elimnation of the t-butoxy gfAtup. Hydrolysis of the
i socyanate (I X) is believed to produce a carbamc acid
(X), which 15 undergoes decarboxyl ati on to produce
(1). This mechanismis illustrated in Schene 2 bel ow
The presence of water as a r3chemadt can be expl ai ned
by this mechanism -11- Schenme 2 NHBOC N <' O NCO
NHCOOH H+ O -Bup=t - BuC} Afvill 11X
Decar box Iatlon NI _4{ 1 he r ac%hgg of the NHCOOH
Vi

conpou Cfor h th conpoynd of fprmula
VIl in he pres n %éﬁ atjeHzhd - D

(1, 2FBis|di pho phlno e)) to| groduce th
conpound Jof for Is particularly dnd N

unexped¥ edl y advantzgeous cponpar €d ﬂgmtke sane ~bﬁ
react|eh~u5|ng pal l-adi um acgt at e,j BFNAP [and Ph -
The reagtion in The presence of DI PHOS results inx

hi gher (e.g., 15-25% hi gher) vyields &K the product and
takes less tine to go to conpletion, parqelc@rlbpmqﬂynf
hi gh scale (e.g., 100 granms and hi gher) synthesis.
This process has significant commercial advantages
for the production of active ingredients for use i

the 10 preparation of a drug. The starting nmateri

enpl oyed in Schene 1 are readily comercially
avai l able or readily prepared usei ng net hods wel
known to those of ordinary skill in the art. In eac

of the reactions discussed or illustrated in the

Schemes 'Ta-ﬁr % on W& e o E%u%d %Lf'lo}n%u?ag\llg le%lll %%%oﬁéorb% W fgr%ula VIl in the

i ndi cat ur es
abopresegce qfwa&dwﬁs@ﬁ@be@dé}l@*@% (e Eéﬂlsl(quf@mdﬁé]gﬁr&'mo@fhamido produce

arfbt?@ B&rnﬁ%%@ﬂiﬁnﬁ»ula' Vi pdlﬁbl@ﬂ&l ang LﬂE%&@@@é@entﬁ@ﬁors ccampared fo the
prererr ed €S

P At FRIeHER BT FHATEIO G IS Seaen e Hesence of
ex eBHOS yesulkssn higitan e nths2504 highied vielde sithe priodineband taltes less time fo go

mettb @Qﬁplafon p;raareaaﬂmg h@hl @&lé:@rgpqa@ gr%ms angl hlbllﬂﬁ) syﬂﬁésl'kp @8is process

oS SBBBB! R AR POz B BREHI DA Y A e n e
1§ n grpratieyotigpinighe scope of the fol | owing exanpl es and
pr epar atin@Reerting Materials emplayed in Scheme 1 are readily commercially available or

readily prepared useing methods well known fo those of ordinary skill in the art.
In each of the reactions discussed or illustrated in the Schemes, pressure is not
critical unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5

15  atmospheres are generally acceptable, and ambient pressure, j.e., about 1 atmosphere, is

preferred as a matier of convenience.

The examples and preparations provided below furiher iliustrate and exemplify the
compeounds of the present invention, methods of preparing such compounds, and the
methods of the present invention. It is fo be understood that the scope of the present

20  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,



the foll owi ng exanples nol ecules with a single chiral
center, unless otherwi se noted, exist as a racemc
m xture. Those nol ecules with two or nore chiral

centers, unless otherw se noted, -12- exist as a

racem c m xture of diastereoners. Single

enanti oners/ di astereoners may -tz obt ai ned by net hods

known to those skilled in the art. Were HPLC

chromat ography is referred to in the preparations and
exanpl es below, the general conditions used, unless

ot hexfishiag @ fapetnic atvdute chdiastarsonerk| dingle Fpstiarwrakisstareprs may be
IP S ﬁota.%dépﬁi@rﬁa%wrgm@?wémae& mmiénactured by Hew et t

ackar mm di st anc

di amet e2W8°fﬁé§k%F&§Pf8§‘°%?FéW%Jﬁ£6ﬁ’ tg r‘_‘g%)rg{)?ratmns and examples below,
Pactke gehetal Ofditions tueerh, untesg othdivisatindicsiofl,\aemas foliotvhiothel elumn used is a

gi ?%bﬂémkf'@w]&)@mﬁ%ﬁurf&ctﬁw H%@ﬁﬁk%?m{ 15??1?2'0%\’[/3%9 and 4.8
70 et eteie” o fecafipenan 1t oot daudt FecRigald e A sraden
Wi t $olvenietpdiscusad ruanied 6191 perdehtemmeniut, sSetpier atalis acith buffer (0.2 M) to

El'h emfoﬂéé&eﬂ@c&smllew&rf R mBRbyt Tiﬂansygi@{rl tﬁ*eﬂ‘&r@éé%é‘ssen a WHsh cycle with
e oOw r

i i e MR bt et 1B Pt Bier Sty fr pminutes

19 ol Theiiow gpteevantpls egriodiista sonthnt Ganlmiletest ood,  however,

fjh?t It hernk r@%&h'uﬂ@ntbﬁ lsnﬂﬂstrétéd'rlbﬂtﬁgfd%{mﬁ Bx %§| fthl be understood, .
etails

prd ﬁg}a e QIbartl¥h8 fnven(?[on i5 notqlg'nteEci(b r{pe specxf G details oflfhe following Examples.
4- ( 3- Met hyl - oxet an- 3- vl net hBXAMPLE i t r o- phenyl ami ne O

MC . NEt 3pfpbiatibifor s MéiNRéxetan ﬁylmetdﬂ@)-%-%r[x%&ine -
t N2 50a' € conpoun

3-met hy éwﬁefﬂrs@ th 'a 6 g, Néé &, 000,
equlet)———act 5 vetunes);
tr| cr(6 Ns eq
harged to 2 round bottomsd ﬁ\\”a and then NH,

cool ed t 15C Met h sul fon chl ori de nL

436 ol e TN R A Qb A 3¢ it Vi capvlent

k e peeibiigle 05 ménp evlanes)ecarvietieiyiahb® (GThel Mmook 1 asuivalent) were

:Q’I_L'(a&irﬁé’d #tatbo ?Sﬁ?’%”%&'ﬁe&%%d ttﬁbﬂ%o@l@@'t@g 1??eoMe g\esulfonyl

theChP{Afsﬂ“ el 4Bifempiol £ <A egr@ewaép cu%{gwea* anfets Wit ket the
2010 terbpeodivradeltw A tr iThe misfilne wesstired at 15-20°C for Z-6 hours, then cooled to 0-

4- aft NORSsdidd RRD 8RR hibudda Bad 43:,‘:%'1]?1?4 the fidsl: and the fiter cale were
equi val ent

n um car bonat
O e R DR P e g Sy ee [yl s iz o,
m Xt agricalem)sanh eertivat cegipong B - (m 5617 rdolhi.3 eiphalentelaedre chrarged o the
ggg’tﬁla%t én@rih? ﬁﬁ)ﬂh‘é wg§ hédiéd &t 4-ebec idr, 2421 é?k%ﬁétm%@mpleﬂon ethyl
2570 St oh Py SouinaBies hiiGedTote oo+ e stiyp WS sty for 15-60 min at
t hﬁﬁiﬁlgﬁ? angthen fifere@edt B5-¢0 °d Heoubh apld ahCeliteh eThkifibgkeand dlakftiter cake
}’\Erv»férer hlses q"ti\f\"ztdér @v@y (.53 Hfoétﬁiﬂgéeté?é Qfl@\“ﬁrat@%%& waAdREd with 25

I[trate was
sodPHRPHGHDR %PS'“%'PVGEOP"Sﬁ SO ROy Eo50pEREiRR setypted sodum

s atchivddesdiutmd iTheresulting 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 arid
then collected and dried under vacuum at 40°C with a slight nitrogen bleed to provide 7.7 ¢ of
a reddish orange fluffy solid (74% yield). 'H NMR (ds-DMSO}): 5 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).



chl oride solution. The resulting solution was
concentrated to | ow vol une and i sopropanol (25 30 ni,
5 vol unes) was added. The solids were granul ated at
20-25C for at least 10 hours and then collected and
dri ed under vacuumat 40C with a slight nitrogen bl eed
to provide 7.7 g of a reddi shi®drange fluffy solid
(74%yield). "HNWR (d8-DMSO): 5 7.41 (d, 1 H J = 2.9
Hz), 7.29 (br s, 2H), 7.18 (dd, 1 H J =9.1, 2.9
Hz), 6.98 (d, 1 H J 9.1 Hz), 4.46 (d, 2H, J = 5.8
Hz) 4.26 (d, 2H, J—58|-W(S 2H), 1.32 (s,
“ 1356 - oj -

(8 Benz

phenvll-arrine (I)NOZ NCI O\ N2/
v | OBn NH2 Pd(OAc) z, 2CR./ HN DIPHOStquene

refb Bn 5 The co -Benzy - qui nol i n- 2- ol
Q?J\) | ,nol. O "egy ’ NOz/
I\/Et hyli- oxet yl rret ho - 2 ni tro ph nyI ar“m

22.2 mol , um car bon
g, 26 mol |, Eu vaIPéﬁqﬁﬁstzcﬁl PHOS (1,
2- Bi s(di phenyl phosphl no)ta a@&, 443 ny, 111 pnol ,

06 eqy valents d tol uene. ne
0,06 cauhvabelial ABGLUSHG (I3 By 118 MOLTERLUSLS) oo
wasMelebspipafatnrahoxpatitekhanilanmiee &t3ed, 283 Mgl BF eqiialents) cesium
0. Qrbofild (6sed) 08 InivéS1.LagiRdieaBr DIFHOS @22 Bis@ibh¥Riphosphino)ethane;

£ YDA Rof 836 RouiElkGis) ?@ﬁftﬂ%&&ﬁd@?&aﬁvgv% wsrgeggg?ﬁ to2 100

vvasnlcmmmmrmﬂ% The raadlodwaﬂdaomemdmm @al(ddlﬁ@&lbetaté?qsmg, 37 umol,
1(§L5 V! éﬁ[lﬁéémé@@%s %B@Jd%q thel. gctﬁh Yatk H ngt!e{i(ta%{ ?‘hﬁ Eeaction was

rou te an 11ter
werf@mgi’ sl GrfRf @%ﬂthﬁwad & 'ie’rlii'ﬁaFO'Ejl‘ﬁ'O(' g fppction was cooled to 55 °C
v olandrgishoroéhieme (DGEN 76 nmd., VEvoineenedthargéde dhe elutnpwas filtered through

vol oﬁ@glteeént]x#lenq}qﬁagﬁ & c{fﬁtgr m:re ru:ls%d Vvﬂ!h fidnal'icE (50 mL, 10
h al Fowed

ad he reaction was heated ux an
to "E"B’BFS t o' rgasice, We'ﬁw’éon"%'?i'laieﬂé" \}%‘f é‘-‘"@"l’eaﬁ'ﬂﬂ gl goetge (50 mL, 10
1510-v2|0mbs) masadded. Tierresbtiorawnsh réeice b mMend saeediioncad! (df)-Z5 °C. The

I =]
( 5. id@\.ﬂvélll C%gé?\hlateg er1BQSQOLP ?E{%ﬁt}t ?%&/c'lr c'% oxe n C|w1thas||ght
t hé‘i&@s’seﬂzhleeﬁuf? V'@'d W@@ﬁajﬁeaﬁﬂ%bqlﬁ@“@rﬁ Y ﬁg@t@mm@ﬂﬁmﬁthow)%
y| elrdpheniipemimabean abnasasdlid @ g@id). orrbanaadgaluia; 8.5!@(&(1 P BE Bbout 95%
t D 2% ! I s-oa:ide "H PIMR
S%sgﬂl“? g‘th #Ehe Ll Eggﬁﬁig 1H J=091H),
208 11 (d, H&Mﬁ(ddil\ﬂ:s@ &QF@IS 1H)785§(ctﬁrlrl D] 1 Hy), 841 (dtH, J = 8.7 Hz),
4H)‘ 55 (m2#4),(186 (Hik), 522%(@.) 522‘d) (s, 2111) 9528 2H2 = 533 H‘") 5.4 (d 2H, J
’5 iy 40, 2Afh 48 s, 57 B 12°(s," 20, 1.40 (s
EXAMPLE 3
Preparation_of 2-[5-(3-Methyl-oxetan-3-yimethoxy)-benzoimidazo]-1-yll-quinolin-

25 8-ol
1) Pd(OH),, NEt; o
NO. HCO.H, 70 °C o
\©: 2 2B EtOH =
2) formamidine acetate N \N

=/ OH
The compound (B-Benzyloxy-quino]in-2-yl)-[4-(3-methy|—oxetan-3-ylmethoxy)-2—nitro-
phenyl}-amine (5 g, 10.6 mmol, 1.0 equivalent), ethanol (50 mL, 10 volumes), triethylamine
(7.8 mL, 56.2 mmol, 5.3 equivalents), and palladium hydroxide on carbon (500 mg, 0.1 weight



Preparation of
245- ( 3- Met hyl - oxet an- 3- yl net hoxy) - benzoi m dazol - 1-yl | -
guinolin- 25 8-ol O1) Pd(OH)a NEy O HCO2H, 70 C NQz/
/ 28 MOH=~O H\N\ Q 2) fonnam dine acetate / N \N\
OBn N--J OH The conpound
(8- Benzyl oxy-qui nol i n-2-yl)-[ 4+ 3- net hyl - oxet an- 3-yl ne
t hoxy)-2-nitro phenyl]-amne (5 g, 10.6 mol, 1.0
equi val ent), ethanol (50 ni, 10 vol unes),
triethylamne (7.8 nm, 56.2 mmol, 5.3 equivalents),
an deqpaé:iérmj iwera dnpdied tol 0000 arddwiiont B8k, Mhe sGutbnwes gérixygenated -
Aand Y4 c?{&ts%)*’c Eetﬂé‘%&féﬁ égaqefa 5bQ9 tdHhni raQHrééiz L. 6.2 mmol

b tom | as utlon was enate

Ao s SO S S N USAER SRSy pgeRcton was
aci then( fizatd rt 55°6Gor2! Sratiloyrs. 3t rdtopLgrowpl reditcBn angisheotybgrogcremoval

§| %s?ﬁg%@ V\gﬂﬁélrlﬂé ﬁéa&ﬁr@&%ﬁ&%@h ZRJf’(f: Q@@fefég thr&tbﬂ a pad of Celite.

AT £ B TRk ffger%tsbch% et 18P SREP %'éh%*gﬁmb(?éu'ﬁ'uméﬂoJ B¢ fligate was
wasthenothegied 1o @8Ger MBS, mit Feind batiotni fask wendairdrgofoechntidnedfate (2.3 g,

a”dzzfs' r|1ltnﬁrf‘fj {;(Lm'aféHQf‘ar@ tﬁ’%@a&gn {ad hdefed at Hﬂ@x fol a%'ﬁo@erAt reaction

once w'th ethano

voI QQWB@P” e Epaption pas peolegdn,20- %rféﬁ"dcf’ﬂ%l"i"?‘g% 9@6“'%{?1&’( f£0 hours. The
10 0 Gsoiids werelisudhidaidytfitinatidnl aas Kristiande variunm at 40°Osuith d sligbt nitrogen bleed to

acefaiies (2 93019 2—[5-(%%/1&13;{% an-S%inJetr%%'b}éﬁéoﬁrﬁ&a%I 1%51%%51% -8-0l as a

reacti on_was
QG AL | MR KeDMEREPROR (bt SNk B61 (. 1H,J=0.1
20- %@mr@@l 18l I e'@eicH), . 19r(a i, at-e.1fle), 714- @0 2Rpass (d, Tfh,el 2.5 Hz),

10 L t i Lk 4 d _u
L STRMIEET s PPl 70 O UL s R B AL RRG o
153, 2, .é 68 Hz), 4.12 (s 2H), 1.39 (s, 3H).
2-[5-(3- Met hyl - oxet an- 3- ylnmgfbenzmmdazol-l-yll
1 L

- qui nol in-8 '\ﬁaxetan-s-

H, wimeth®cykbersplmiddkoRivil-dyindlin-§yl@ster 9. 1 Hz) és 10 (d 1

H 3= 9.1 Hz), 7.44 (m 2H), 735(
} 1 = 7.
) S B 9&7‘ j\%/@

(s; 2, 1. 39 (s,
y Trifluoro-met hanesul f __j
acid 2-15-(3-nethyl - oxe Man- 3-
| et ho&rRiEntiafpeimHdazslfoniaigd PLTPREITE M. B6 yimobd flerui@lents), 2
\ /5-(3-Nrdei\I- XAt 3B tho:d)-Henzdiiaddol- Ml}fadm@ﬂiﬁs .312‘2(3 , 69 mmd, 1.0
N- Fép}lﬁ\ga enﬁTréPHoq%angt gla\fgigsgm ori’]dI {h q“ett{yl:a)zmm 9> mL., ?S.g%nmol, 20
[ seg@vaw@tsm yere@ia@ra%mtosxiﬂ mlewhwqytym tilesle ofheistiay whs stirpd pt 20-30°C
quir@bi30 héur®!| Aier hesiirriBg Berl®ihe reactiod was filtered and washed with DMF (2.5
25 mL, 1 volume), followed by isopropyl ether (5 mL, 2 volumes) to yield, after drying under
vacuum at 40 °C with a slight nitrogen b!eed, 2.9 g trifluoro-methanesulfonic acid 2-[5-(3-
methyl-oxetan-3-yimethoxy)-benzoimidazol-1-yl]-quinalin-8-yl ester as an off-white solid (85%
yield).
'H NMR (ds-DMSO): § 9.18 (s, 1H), 8.75 {d, 1H, J = 9.1 Hz), 8.65 (d, 1H, J = 8.7 Hz),
30 8.33(d, 1H,J=9.1 Hz),8.18 (dd, 1+, J=8.3,1.2Hz), 7.94 (d, 1H, J=8.9Hz), 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).



equivalent), DVF (7.5 nL, 3 volunes), and then
triethylarnine (1.9 nL, 13.8 mmol, 2.0 equival ents)
were charged to a 50 nL round bottom flask. The slurry
was stirred at 20-30C for 20-30 hours. After the
stirring period, the reaction was filtered and washed
wth DVF (2.5 25 nL, 1 vol une)isfoll owed by isopropyl
ether (5 nL, 2 volunes) to yield, after drying under
vacuumat 40 Cwith a slight nitrogen bleed, 2.9 g
trifluoro-nmethanesul fonic acid 2-[5-(3-

net hyl - oxet an- 3- ylnethoxy) ﬁ&&m&m&idazol 1- yIJ-qU|noI
n- 8-yl . :

9.1 Hz). 818(dd’ 1H J=83 12 H), 7.94(6, 1

H J, 9Hz)770(t16,§‘) 7.9.Hz), 7.36 (d, 1
H,J\%\Z, 7.Q2-(dd, 1~ J 91?3\5 4.
(d, 2 Jd@%m3l(maogl‘| J ssdi@gm

(s, 2H), , -15- EXAMPLE 5 Preparatonyofn
(1-(2-f5-(3- WE(hyI oXEt an- g; ]g@@hoxy) ben20|n1ﬁﬁﬁol

-yll- ouinolin-8-vl}- plpeﬁmémﬂm%ﬂwl) carbam c acid
tert-butyl ester H/ I J/ I NN NHBoc NJ OIf | NAP.

alum CO3 N 9 NHBoc 5 BINAP (379 ng, 608 nol, 0.06 NHBac
gqui val esnay (379m'1§ (608 heoizy.bs danerar), @niwc):tﬂainmdidn%bbm)d.pauadmm
( 18@36‘9'81 233 g)”P 0102 qu\f? C@g?%&’d%ﬁ%%( 5 ﬁ;@d? v&thrgesg \%Fr(e 3ded to a 100

wer e rou
f | a8k roum émé@m desko nTheasplutiern woe) deryeriated dind tstiraded 2§t25°C for ~30

20-Ripdted. Or -NERY, rﬁlfmldlbfhﬁathah&&ﬁ‘omc acid  2-[5-(3-methyl-oxetan-3-yimethoxy)-

t2r I[t];gl %’I i g%ztnﬁ‘} {(]]@%ngtj -g-cf ter ﬁ‘gt ﬂo 1 ﬂmol 1 equivalent), piperidin-4-yl-carbamic

1§ e rastsh tet- mGptewﬁ]g m rnmpn 210 gayilalests). @nd ¢eiugy calbnate (4.62 g, 14.2

{TWQJ?moll'i Sdylivarh@ore c}ﬁrga@rmél rBacﬁorV\hasCa%éh%Hdw chBtedEidthen heated
er

an Oto Ggqlrt ¥% @S#b%%gt eRt( rfg%lﬁn éomﬁ[ith thﬁn[SFctlorl s cooﬁ"edt tso) 30°C and
equiiahigiastiesg (Swekeeglvag Geitk (0 Fhe m@a@fntmrme‘ag&e Flurey was filtered

deqmwb&ﬁofamtetah@ nnsa@ e dichibBeiBafe (b lunds). 32nehuauth§r liguor was
e

1§ dRbbR S AR kbiRhe o Sinl S5 3 i A5 G5 vf chefdea. The
oq Uiy Sl s wesnulalad 46202516 dordh (5 b gnduhon fldreds B mother liquor was
t hrdau&t&d anpagsiel vaeld 1.8 aréehm r&@dow;t ho dhiGhEDr At BaBRcs were

con é%i u?-%cte)ﬂh L?J“ {% W \J'lgléﬂ'i ﬁ%ﬂ%@:{f’“ 'f"ﬁ T.a rg%rf}ﬁlu u(s%gaﬂ nthangeci The
15 ng;)ram@éeddﬁnaﬂ(g&houm@nd ttl]rﬁnnthg|sgl[dpwey@§ltered and dried under

2@ aBeluat eda@t Wilr 2%fght Aitroden LiSlsddNtoaniéld 48Ny 14-fot[S {38 Bethyl-oxetan-3-

The th u ?m n
"SRR B B SRRy B il By eser
ra@ a yellow solid (79% vield).
H NMR (de-DMSO): § 9.17 {s, 1H), 8.89 (d, 1H, J = 8.7 Hz), 8.51 (d, 1H, J = 9.1 Hz),

8.15 (d, 1H, J = 9.1 Hz), 7.59 (d, 1H, J = 8.3 Hz), 7.47 (t, 1H, J = 7.9 Hz}, 7.35 (m, 2H), 7.29

26  (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,
gH).



again concentrated to | ow volune and acetonilrile (25
rnL, 5 volunmes) was charged. The slurry was

granul ated for 10-20 hours, and then the solids were
filtered and dried under 20 vacuumat 40C with a
slight nitrogen bleed to yield 4.33 g
(1-{2-[5-(3-Methyl - oxetan-3- -16-

yl met hoxy) - benzoi m dazol - 1-yl ] - qui nol i n- 8-yl }- pi peri di
n-4-yl)-carbamc acid tert-butyl ester as a yellow
solid (79%vyield). "H NWR (d6-DVSO): 3 9.17 (s, | H),
8.89 (d, 1 H J=28.7 Hz), &BAMPLES 1 H J = 9.1 Hz),

. m
= 8.3 Hz),

5.4 ¢t), 4.32 (d, 2H, h = 5.8 Hz), 4.
(d, gz‘%”\l’ 6 HA) 45 (mNaolaul‘D
1.84 (m 4 . H, 1.39 (s,
EXAMPLE 6 Pr At reh % - =

1-12-f5-( 3- N@mh¥| ! -3-yﬁﬁ@FWHxV)-benzoinidaaﬂ

vl}- gui nolin-8-yl }H-pi] peridi n-4-vilami ne O O~ O

\' / / Nzu HOO\ / / NA NN N 2-MCTHF, reflex N N .
9oc NH2 5 The conpoundyge. AH,
1-{2-[5-( 3- Met h nmet hox ben 0|mdaz

%yl ] - qui n&i ic?fgpogg‘irl(?')-‘S?ﬁﬁ%‘gg“Meﬁ‘%r?xﬂta?P‘}’%@P’ﬁ’é 'Em%"iaﬁ’l 1"3”] quinolin-

t er 8y¥bopyidinesterarbg@iccidIed-Butpnaster (2 g.e368 walok it §quivalent), sodium t-

SOdbM!SR[de' 1b’¢t90¥$ ﬂﬁhn{oﬂ- 57Jqu9aleﬁlt§ énﬂ@[’tetral@d%ﬂ}rﬁn\/@b%ﬂ $3 volumes),

2- met y vol urres

wat grl'; (hémL 9 g%va((;gl? g%rte)adaéq fo *’a“cP(S’é‘&L rEoHnJabofter@ flagk. The mixture
r ouwses bﬁeﬁqdquﬂha@'w heffired refiux fon 24-30 hewss. hitatastiont compietibn)the mixture
1@ndwﬁeﬁ‘bﬁble%t tol BfdottX AL relfln o%owibohﬁeﬁchee‘tmté %afd% Qlﬂlc acﬁi solution (10

Ietl

O
ool r“fd??eﬁ%”k‘?fé@&?#g Gﬁ'a%% Sci P% ?ﬂaat%iﬁ'tareg@ﬁqﬁq Qhof solution
( 10de5!7'9 Ithﬁ‘r@’@ arfd%stodiumeydakid® 8ol @D (£ oweiF0d -eGvatant) s sharged to

Thepdsir !hé‘i'écﬁﬁ'rﬁmttﬂé - ‘Fﬁt ek IQ}H‘S @ére %Eﬁéiéd%ﬂsa-ﬁ’d‘é' F?Qe agueous
t hi Ii% tlne. I OX

b U R U S B DAY B B, sBpne Dgenics were
19 xequeentrgigt tol Pw vayime. TRyl arpletes(14verLe7 selpaedwesl cladrged and the slurry

30- \Q&Cauom@ toa&!a&%bsfor hayshotias MRShRE wikd hte?édhe)ﬁb 1-{2-[5~(3-Methyi-
acet a onbi ned

o B £ R PR Bl BN koD s Y ARETT M A & (o £5% el

i, W& istdiiefines) was charged and the slurry was al | oned
to gr anuIHqg“@n gdgbm%;@) 2Q, HQurSy, T2y S LS MR & Fil i@l §9 0.1 H,

and 2-

2 (Beil"a&'- @L )‘/I"nge'i Hax i (Belth ik SiHPoT 4810 yiH} £ Qa7 gdyiH. J = 2.5
} - piiget.26dd Y] J e 7Teniia) €7 . (51{dd, g, J 8@, gisezy K. 53(@2H, J = 5.8 Hz), 4.31 (g,
| SORYRLS 8 Hz), 4.13 (s, 2H), 3.71 (d, 2H, J = 10.4 Hz), 2.73 (m, 3H), 1.87 (d, 2H, J = 114

Hz), 1.77 {m, 2H), 1.39 (s, 3H).



'"H PIMP (d6-DMBO): 6 9.17 (s, 1 H), 3.88 (d, 'I H J =
8.7 Hz), 3.51 (d, 1 H J = 9.1 Hz), 20 8.14 (d, 1 H,
J=09.1H), 7.57 (d, 1 H J =7.5H), 7.46 (t, 1 H,
J=7.9H), 7.37 (d, 1'H J =25 Hz), 7.26 (d, 1 H,
J=7.9 H), 7.15 (dd, 1 H J = 9.1, 2.5 Hz), 4.53 (d,
2H, J = 5.8 Hz), 4.31 (d, 2H-13 = 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 21-1), 1.39 (s, 3H). -17-

EXAMPLE 7 Preparation of
1-f2-f5-(3- Met hyl - oxet an- 3- EKAMPHBXV) - benzoi m dazol - 1-

yl I - quipg .ar&fVI&srplmrs- e

benzenesu nate N VN T
NJ by—w inydrviaming enzengsutopate s npound,
1-{2 ﬂnj Met hyl - oxet an- 3- yl net hoxy) - n20| m dazol -1 -

- iperidin-4-ylamn

yI] q N=8 yI . 44
eqwent et hgenglméc%ﬁm m., 10 vs)
vvere added tg o fl ask. Th_/
N=

sol uti on was ted t Nreflux to -di ssol ve the
starting materi al an{?en cool ed to room tenper a?\‘fér% E(\I

A sol ution of benzene fonic acid (918 ny, 5
0.95 equivalents) in egphanol (5 nL, 2 vol unes) NH;

harged and the 10 tiqn, was heatedto reflux f
gso m nut &< .om'?‘FFé'%'ﬂé%'i%fsdﬂet%gx o et ?Wﬁ@”%@da&ﬁ'd’ 'V']"q”’"O"“‘B‘
al | dviingridin4yleening (2xt4e0, 6&mri@- BRjulvaientsand Bhenorgden, a0 vokises) were

t heddbd tot £AGHMBRELINE hbigrh HRRC Frh¥ AGIHEHN wall Hebie@® tleh @ dissolve the

t |
1. (AR pei e, Pt o trEeralp -berlsion o targeresyionc sl
y| 1©OHuMmaoF.2 mneoiy0.95 givjvelents)i in-ethapd! dBimie 2 volumes) was charged and the

1@6%&1&1&%&5? RS Lo (2 ek ~BAUMNLE! e ?e%c B)E 4§ 20-30°C and
i'y’

soli.d

H, zﬁlowedéo Erapwz)atg gog 1%5? ?%}II’S %‘hﬁ majerlgl \gas]’thqztjtered leq_ ghder vacuum
( d,with a-$lighyt nitrogert blggx) to affor® 41-{R4ff-(3dMetiBi-hxetan-36Bndtithxy)behtoirdidazol-1-

;. gygﬁmhﬂﬁu&ﬂ pﬁ)@ricﬁrm«y@rhl)w bgnzél%%ghtonat& (2"!! I—ﬁ 857 ylgzlé dgﬂz%f p,luh,te solid.

(d, Hz)
12 c5g Hi&gvﬁ"(gs gqﬂaw 3B, JHM;@ 1hd = 84 @33@ (d, 3HyJ = 9.1 Hz),
1523I_|)8§316((dn1H2.H-B=913122 T(QMbrS ), 7.68 [@B31H, 0= 7231z), 725608, ﬁHim?A.a {t, 1H, J =
2 gége%zs) 97?::%(6‘ 1}?5)1 2. %HQ) 7. %&‘ﬁ sr;ﬁ%r.sgf(&n?zg{r, %ﬁf‘,ad"ﬁﬁ), %mﬁéﬁ, J=58
Radizh 432 (s, 2H P 585 H9?2(m ), 2.78 (m, 2H), 2.05 (m, 2H), 1.95 (m, 2H), 1.29 (s,
3H).



RR 15 "VI wherein Bn is benzyl; wherein each Rl, R2,
and R3 is independently selected fromthe group
consisting of H  (Cl-C6)al kyl, (C3-C6)cycloalkyl,
hal o, cyano, CF3, difl uoronethoxy, trlfluoronethoxy,
-Q(d - Ce)allcyl, -Q(C3-C6)eyalgeal kyl, and - NF12R 3;
20 wherein F4 is -(CF.5F.6),,,H, or -(CR R3)" (4 to 10
nmenber ed) -aronmati c or non-aronmatic heterocyclic,
wherein mis an integer ranging from1 to 5 wherein n
Is an integer ranging from O to 5, wherein said 4 to
clalfseenbered heterocyclic when aromatic is optionally
substituted by 1 to 3 R substituents, and wherein
said 4 to 10 nenbered heterocyclic when non-aronatic
iIs optionally substituted by I to 3 RLO substituents
at any position and optionally substituted by I 25 to
3 Rl11 substituents at any position not adjacent to or
directly attached to a heteroatom wherein each R5,
R5, R and R6 is independently selected fromthe group
consisting of H and (Cl-C6) al kyl; wherein each RI9 is
i ndependently selected fromH, (Cl-C6)alkyl,
(C3-C6) cycl oal kyl, halo, cyano, CF3, difluoronethoxy,
trlfluoro t hox Cl-Cp)al kyl . - Q(C3- cycl oal kyl ,
and - M ¢ess P'@Pﬂ'néggﬂ%?gfﬂd? OFPH%;S%endently
selected fromH, (Cl-C6)al kMO, and (C3-pfR) cycl oal kyl ;
-19- wherein each R 4is |nnepeHdentIy skl ected from
hal o, cyano, CF3, df¥ Poy
- (Cl- C6) al kyl , -Q(C3-
wherein R12, RI13. R143R1S
i ndependent |y sel ect ed fron1th p 3i sting of
H, (Cl1-C6)al kyl, and (C3-C6)cycloal kyl; 5 wherein each
16f the aforesaid (Cl-Co6) al kyl, ¥1C3-C6) cycl oal kyl ,
qﬁi’ere%érﬁ%'ﬁéﬂz Iand O( C3-C6) cycl oal kyl substituents
wherever t dcc y gptional |y be independently

substit uftf@t?'wda)ﬁe '% oantir'ﬁr &dndeperdently selpfted Tamyibp goHe Aensisting of H,
sel @stadki,r @Ch)B@lcg kgl Pal6,06y8hs tGRgdiMioronttitioRy, taj@fehethoxy, -O(C;-
am (ns)i”g( C%J@))g I@/ﬂ' \ﬁl%@q“_.,1§5(161 C6) al kyl ] 2-am no,

” er h gﬁ rhal o(,Cl- qdéalkox
€C1 CB) é(fhﬁSﬁ'” '@i @d:j kéfn'w ‘B¢ )rlaqnp@‘rsfﬁgip aropaiify 3 pgn-aromatic

an dﬁe(efﬁby&iﬁ)vﬁle#émw is €hamtpdicr sdnbiglg frdr0 1 ReR eihielegh rdis @0 MEatNEnging from
of J B5MlePeinLdid MNP0 frfberdd HBrocyclic when aromatic is optionally substituted by

1 to 3 R’ substituents, and wherein said 4 to 10 membered heterocyclic when non-aromatic is

“INRLER"

optionally substituted by 1 to 3 R'® substituents at any position and optionally substituted by 1
25  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 (Cy-Cg) alkyl; ‘
wherein each R? is independently selected from H, (Ci-Ce)alkyl, (Ca-Cs)cycloalkyl,
halo, cyano, CF,, diflucromethoxy, trifluoromethoxy, ~O(C,-Cg)alkyl, -O(Cs-Cs)cycloalkyl, and -
30 NRR'™,
wherein each R™ is independently selected from H, (C;-Colalkyl, and (Cs-
Ce)oycloalkyl;



NHZ VII wherein R3 and R are as defi ned above for

formula VI, with a conpound of forrmula VIII OBn RZ
RL 15 VIl wherein P.1 and F.22 are as defined above
for formula VI, in the presence of 1, 2-

Bi s(di phenyl phosphi no) et hane, a pal | adi um cat al yst and

a base. 2. A process accordwg to claim'13, wherein

R and R2 are both hydrogen,”and the conpound of

formula VII is a conpound of formula VITA O O N0O2 20

NH2 WVIIA 3. A process according to claim 14, wherein

t he reacwhaein eschpret fsandepehdéntly sélectedoif@s BAI6, &yao, BR, difluoromethoxy,

ar O drdmetxy. SO0, A8 - BRY-CObycball X i§rEAEr €O .
wherein R, R™, R™, R", R™ and R are independently selected from the group
consisting of H, (C-Cs)alkyl, and (Cs-Cs)cycloalkyl;
5 wherein each of the aforesaid (C4-Cg)alkyl, (Cs-Cg)oycloalkyl, -O(C4-Cglalkyl and
-O(C3-Ce)eycloalkyl substituents wherever they occur may optionally be independently
substituted by one to three substituents independently selected from the group consisting of
halo, cyano, amino, {C;-Cg)alkylamino, [{C:-Cg)atkyi],-amine, perhalo(C4-Cg)alkyl, perhalo(C,-
Celalkoxy, (C4-Cslalkyl, (C2-Ce)alkenyl, (Co-Cg)alkynyl, hydroxy, and (C4-Ce)alkoxy; comprising
10 reacting a compound of formuia VI

NO,
R0
NH
2
R3
Vit
wherein R® and R* are as defined above for formula V1, with a compound of formuta VIl
OBn
Cl I N\ S
=
Rz R1
15 Wil

wherein B! znd F? are as defined above for forrmula VI, in ihe presence of 1, 2-
Bis{diphenylphosphinc)ethane, a palladium catalyst and a base.

2. A process according to claim 13, wherein R' and R® are boih hydrogen, and
the compound of forrmula VIl is a compound of formula VA

0
0 NO,

20 NHo

VIIA
3. A process according to claim 14, wherein the reaction is performed in the
presence of an aromatic solvent, an ether or a mixture thereof.



