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

The term “4 to 10 membered heterocydlic”, as used herein, unless otherwise indicated,
. includes aromatic and non-aromatic heterocyclic groups contalning one or more heteroatoms
each selected from O, S and N, wherein each heterocyelic 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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met hyl pyrrolidinone (al so known as
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1900 efer rpéod'idfe%r'"t H@ﬁtﬁd @f!ieﬂtpﬁ.@mmat (is0ed nlovember 23, -
(pub') hwmpwmemg;@?k: drdr POEI pubBines éﬁthathsg ﬁi’s\‘nﬂé}s ]1"98{56755

is €S190uleraS s deH S| . can or
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netabolic stability, for exanple increased in VIVO

HEgMpoynds ef Hheformgld i malmma@eadébraﬁ&ﬁm&o@m A5
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prodrugs there
out the procedures disclosed in the Schenes and/or in

t he Exanpl es and Preparations bel ow, by substituting a
readily available isotopically |abelled reagent for a
non-i sotopically | abelled reagent. Each of the

pat ents, patent applications, publlshed I nternationa
applications, and scientific publications referred to
in this patent application is incorporated herein by
reference inits entirety. Detailed Description of
The Invention General synthetic nethods which may be
referred to for preparing the conmpounds of formula I
are provided in United States patent 5,990, 146 (issued
Novenber 23, 1999) (Waner-Lanbert Co.) and PCT
publ i shed application nunbers WO 99/16755 (published
April 8, 1999)(Merck . Co.) and WO 01/40217 (published
July 7, 2001)(Pfiter




Inc.). Conpounds of the formula I may al so be prepared
according to the followng reaction schene and
di scussion. Unless otherwise indicated, R, R2, R3 and

' reacti on schene and discussion t I
B o hoove. VO 20041 113390 povT 1| BoRGAP Y Blss
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RMO RROI/ RR R? 11 1 {%tg reference to Schene
"l above, the cornpond of f | may be prepared
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2-chl or o- 8- benzyl oxy oli*ne (MI11) and 5 an
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r enoval} of l;%aenzyl glioup VIR3 al ytli c S —
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Wiih 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 (Vill} and
5 an appropriate 2-amino-nitrobenzene (V1) to provide the quinoline (W1). 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 transformed into the
corresponding triflate (IV). A second palladium catalyzed amination with amine (ill) provides

piperidinyt quinctine () and subsequent remaval of the t-butyloxycarbonyl group provides (I).

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

preparation of the compounds of formufa | from the compounds of formula Il under basic
(alkaline) conditions is believed to proceed through an isocyznate 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

15  .undergoes decarboxylation io produce {l). This mechanism is ilustrated in Scheme 2 below.

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



corresponding triflate (1V). A second palladi um

catal yzed am nation with amne (111) provides

pi peridinyl quinoline (I1) and subsequent renoval of
| oxycar bonyl group provides (1) [
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cl ai med process for the preparation of the conpounds

of formula | fromthe conpoundt% of fornula Il under

basic (al kaline) conditions is believed to proceed

t hrough an i socyanate internmediate (1X) that results

fromthe deprotonation (of %Ee Ny proton) of (11)

foll owed by elimnation of =put oxy group.

Hydrol ysis of the isocyanate (IX). is helievedto -

produce a carbagc acig (X), whijch 15 {yinder goes

decar baxghat i on toNppéduce (1) . {ThiNcOmgchani sm i HCOOH

illustrated in me @tbg|low. {Th preésgnce. f ter
as a t anit* ¢ expl a|{+HB¥Hy"t Ays | reekanil dm
---------- T A - -----pm--=-l---)- TWD 2004/4,13822

PCT/ | 4/ 001983 ™N 1 Schene 2| { NNHBOC N-{ m
NHCOOH, Ot - Bu HPO i t-Bup N 11 IXwX |Decar bgxythat i on
I NI - 64 1 The reactt on of—t he tonpound of
formula  Viii with the conpound of f&nula VI in{Ihe

presence of palladi um acetate and DI PHOBegathoxylation

2-'Bi s(di phenyl phosphi no) et hane) to produce 5 the
conpound of formula VI is particularly and

unexpect edl y advant ageous conpared to the sane  NH,
‘reaction using palladium acetate, BINAP and PhB( 2.
The reaction in the presence of DIPHOS results|in I
~higher (e.g., 15-25% higher) yields of the prodigt _and
takes less tine to go to conpletion, particularly i

hi gh scale (e.g., 100 grans and hi gher) synthesi

This pr Qﬁ&%%cno#éﬁhegéog{ﬁbufrid%ﬁﬁ?m%@i%@&or@gm% 1%91% Vil in the
for the pro%l%tlon@g ﬂ%cé{b%‘sln re E F‘D Q,ﬁ | d
{ oty o P o % PR rGeProsRYralEae) g prosues
%mh@mowﬁ oSereueVillis aprticulediaahid| werpeneiyrasivaladggous compared to the
avasa}na hala&.oﬁ ns.ngr;@.@éétuwac%@mﬁﬂaﬁémBmi)znﬁteheét%nwmb presence of
ﬁ*ﬁl—lé@ resu Er Cfg éd g] % /él hl%‘ll((i!ll' Ifié 5]’ trt:e;bterougrr;t.tahd {aﬁes?e%g Eme to go
e rea t e ustrated in e
SC He ﬁ%a'eﬂm e%wtaév ndigh 6?5“& (o (1R APME AN G PSR- SEiS process
i nchag ap@ittant Presswislesivdntage @abibe proQuconatf roisp hgredisntt fr use in the
@b%gk,aét,onjfﬁa @,{,@mspher es are gener aI I y accept abl e, and
anbi ent Tﬁe stgr% r!IIgr r%éteﬁa]s en’aployeco Sct]fe are readr ity (‘:omrﬁc’erc:lally available or
readily prepared useing methods well known to 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 o about 5
15 atmospheres are generally accepiable, and ambient pressure, |.e., about 1 atmosphere, is
preferred as a matter of convenience.
The examples and preparations provided below fusther illustrate and exemplify the
' compounds of the present invention, methods of preparing such compounds, and the
methods of the present invention. It is io 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 ctherwise noted,



preferred as a matter of conveni ence. The exanpl es and
preparati ons provi ded below further illustrate and
exenplify the conmpounds of the present invention,
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in anyway by the scope of thel#ollow ng exanpl es and
preparations. In the follow ng exanpl es nol ecul es
with a single chiral center, unless otherw se noted,
exist . as a racepjc fr)rflxture Those nol ecul e

%

or WGF & @Hpeegyc PR diasfariomes. oyl Greate 6“‘?%@’%9’3 may be
200ehiained BPRetR@s kidBpD¢ROHIBg the R exi st as a racem c

m xt ur e voerdiHaLSs AR IBhy |§*eﬂﬁle@to in the preparatrons and examples below,

atﬂé be?tg:%{%é %oﬁss é{s%tri,leu% 858 0§h {%é/e mue ctateg,\ﬁ]eaalsr}q \‘5?_ CT he c:otllz}mr(lzl used is a
&h h EPRAA IR Ayolieen (eworiiad g Hewet Rekpib pfatoariy fistapgscend 4.6
exanpliesiobditroater. Thé eanghissereadun 60 A tiebibib Rackaraa g0 systbds 8 gradient
ot hefWit %thb@g'u%tr%1nQQ5@p@&ntf éﬂ%rﬁcﬂ?ﬁﬁl acdtB / Q&kl&'%ﬁﬁ%@%ﬂ 2 M) to

nu actured b

oY PR B PR IR 1S MR IHIACE TR PRI o wesh cyclo wi
di a8 peicent Fntonirierfsr 45 reinutesran then 180 prsednbbuffer solution for 3 minutes.
10ackanély hilQReriiSicnna is Acgis@ntisant minge| vent method is

q .
used 1 ufpl i %Pg e oy BEEBY ! B A Blafotes. 2 i b§ understood,
10 "RrRAGE det fhﬁ*ﬁ\@”&%% Rahireited By (B¢ seaibarstalinof ébe\i%@w“%';’@ff@'es
with 100 percent acetonitEKMPEEOY 1.5 m nutes and

then 100 Fﬂéﬂtia?aﬁﬁh oP¥¥3frﬁ£thﬁ Qb 2 Grdeiloxy3- zrnltp&'%ﬁg_}ylam%q
The flow rate over 'S perrod 1S a constan

m nut e. ghgscpm%s nt gr]ti am_ 1.8, | Inby sdsjoat by the

foll Exanpl es. i|l| bg under stoodk NO.
| i mt.ed B s pedi fi c

t haito.t e H%Emi msd. & not
1gletai | s of & 161 ow ng JExanpl es. AMPLE 1 NH,

Pr epar at]'h B ound, 3-methyl-3-oxetanemethano! 468 45.2 mmol, 1.05 eguivalent
- Vet hg (9§(Het an-3-V|yme OXV f ( y 3henv am ng s

VORI G005 17k 2h BRI (G Lo Ml 1] iy wer
NI chargefinte ac tifpolu rrind Bgimﬁﬁbﬂ%dX@wéﬂ@tdﬂ‘&ﬂﬁiC (Meti@8esulionyl
0, cAoidd @EomL, 3. @%ﬁ&uﬁﬁaéq@ﬂéiént) wae efiPadt & Jaeaté 2vﬁucm—kept the

2(5 \fé?'lli\}jléFﬁés% léelo%ﬁ& ft rﬁ%tnm\\!’cbrg Wtag gtlrr(sgat 15%‘? éS 9 ur% %hen cod)led to 0-

equi
- f1 &k HRgO fﬁé‘ﬁ’ecftﬁ?ﬁ%é“‘%”éh 8 Pak e, P“%t‘!‘@ri@%iﬂ k aifie filter cake were
¢ hiwasghed ende3itd 10l oFEBetGnitnteD Therdaite), ©gnuiny-alinitophdnoNa 33 g, 43.6 mmol,

Zhareqms@t) afd $BhS Wbk K8 %5 d6l¥6nQ, £ ﬁéla&émretaﬁérew o the
¢ Pyt 350 e Dl R theRled o e §°"%€%1e D R
253 BeRip® 0 Mo |6 vPlames) e chiarued fof tagsflasia (e rrivdure was siredfaiis-60 min at
\/\/el:aaz;o"@aah&ﬁbnqn@rsci Wi 350" °¢ Grdligh @fpad 6t tThé h&k and the filter cake

Th %anng wn %W%Eu%ep %@F %tgegag?.( @i étr%é was ggr} _de:?li e with 25

ui va Ol
1 Skt o DL segmy Vo RSP LR EY 2P rpies & NG fpdm
m xhleride selation. hEat reditiag solBie504s doocen@atedto loupoinme @atkopddpancl (25

30C O ) §¢rcjh?rfés) Wsled. 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 fiuffy solid (74% yield). "H NMR (ds-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 = 8.1 Hz), 446 (d, 2H, J = 5.8 Hz),
4.26 (d, 2H, J = 5.8 Hz), 3.98 (s, 2H), 1.32 (s, 3H).



25 acetate 30 nL, 6 volunes) was charged to the fl ask.

The m xture was stirred for 15-60 mn at 35-40C, and

then filtered at 35-40 C through a pad of Celite. The
nd,the filter cake were rinsed with

f‘?J(f‘z':ﬂrres of et hyl acetate. The filtrate was tlﬁcﬁ%z&ﬁwgoe%as

wth 25 volunmes of 0.5 N sodi um hydroxi de sol ution,

foll owed by 25 vol unes of satudPated sodium chloride

solution. The resulting solution was concentrated to

| ow vol unme and i sopropanol (25 30 nmL, 5 volunes) was

added. The solids were gr anﬁ%&%ﬁat 20-25C for at

| east 10 hours and then c and drled under

7. 7 hitroDheny-ahdiikdi shorange fl uffysol i d (74% y| el d)
'HNWR%‘CI%VSO)‘:G?M(d :29Hz)729
(br s, 2H), 718(dd :91, .9 698(d
1 H, = 9.1 Hz), J =% (d
2H, '- @ Mg | cl1, 32 %“%

2004/ 113322 CIL | BZOOAL@Q]_QSS“__'LS EXAI\/PLEZ

Preparation o NH; PA(OAC),, Cs,CO;,

(8- Benzvl oxv- gui nol i n- 2% 443- net hyl - oxet an- §I vl mst OBn
hoxv) - 2-_ ni tr o- Dhenvl | —amne D N® NGO O\ N®~ OBn

2 NH2 PdPexepound ooy aupain-20) SHpdeE mimsl Jehequivalent), 4-(3-
r ef Metiyl-QitenS-yimeTthey)CaipogbensiamBe Bothg,yd2@xymalLn .2 eduivaleds)ptesium

| I(\/gt &t’bnﬂﬁe ?B 4@ d@h mndet, G 4%\#\/&@&5@ rﬁlﬁ’HO§ﬁl( §'Bls(dsphenylphosphmo)ethane
R 3N, S PO Bumia P S BAPEe Laiggh a 00

g, . Uz 5} ronmrtﬂottom flabk e fhe reattiemniss deox{AleRMEE Halladium acetate (83 mg, 37 pmol,

1 8 B 6 éiiuﬂgl&}'t‘é} lwRE sl 'aﬂ@)tﬁtrgﬁﬁ%’ wasddégky@nate& Ja%alrp e reaction was
. u o
ool 8 E ek of RSt DR Eon{ehRp Plon S e lat WS hple o 5s -
waseddiskyedhrie EBCERPET Mbdid yphmarse vai diargeB Thg slurpywas fitdred through *
10 Dp2f celitd andltiesntis)fawesd At edreanskdtones wikaadiions DEESE0 mL, 10

deoy)ge atﬁg cmtci wer-l;hc%mgeﬁﬁ’a%d Bnowéumé@m ﬁﬁkﬂ %9@9950% 10

%va @ action co € reaction

HasolBsT as isied 5The reasiiog P E?ﬁ*%?ﬁ%@flné\a%a'lowwe 00l 1p02p C. The
15 splirlswemgyannied fin d0-geitburs Tikered,|and drigd wadsr fecliingatgid G with a slight
t hrrmbgéh m@edn@g}e@fa 7%' (B B6n-A08-LiRGR-2l ) - % n%&n a-mgn S hhb@RExy)2-

Vol Tk B BF e 8 b el Bl o i 95%
an&“@t'ﬂff*ﬂ""a‘dﬁ“@?f@w‘s@'ﬁﬂ S bigp4iPs. vol ures) was added.
d’he r eaém NBIR (M\mméﬁ)&tm &0, efhux 1ang- al hevwed o1 oels.7 Hz),

I
hours r.f)tt?::'qéh(g' 4@2 %@. g@r %"dé%a@gu ?ﬁ%‘?uégg%\m‘;%(d 2H, J
sl i He ﬁ?d%&@i&"ﬂ?@e‘d")to yield 6.72 g
(8- Benzyl oxy- qui noI i n-2- yI EM L( met hyl - oxet an- 3-yl ne

t hoXY) - Bren , ,
g/l(ijod) e nmateriar was Jug 5 De  al %

1) PA(OH),, NEt;
HCO,H, 70 °C

Q\/UNOZ 7 2B E\OH i%\/ S
2) formamidine acetate N \N
N= OH

The compound (8~Benzyloxy—quinolin-2~yl)-[4—(3—methyt-oxetan-3-ylmethoxy)-z-nitro-
phenyll-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



“pure by NMRL with -5%of the DI PHOS bis-o.=:ide. 20 'H
NVR (da-DMSO): 8 9.78 (s, 1 H), 873 (d, 1 H J=29.1
Hz), 8.11 (d, 1 H J =8.7 Hz), 7.55 (m 2H), 7.36

22 (m 4H), 5.20 is, 2H), 4.52 =

82‘"1@3”%1 34 (d, 2H, J = 5.8 Hz), 4.12 |sd"9€'|??°"%‘.’%%?3
is, 3H. EXAMPLE 3 Preparation of
2-f5-(3- Met hyl - oxet an- 3- yl netfbxy) - benzoi ni dazol - 1- vl |
-quinolin- 25 8-ol p 1) Pd(OH)z1 NEt3 NOD HCO2H, 70 C
2BEt OH H N 2) four mdiue acetate 1 1 / N\N GCan CH

The conp
(8- %@*ﬁ%@ﬂtwﬁrecfmfﬁ%ﬂ tp /190 G- yad postomdiasly | The selttion was ?ﬁ%@?ﬂated
hoxanji 12n heateddto 5P fa nGrck emeagion(réachrd SDCC, Gormiswkid (212 BL. 56.2 mmol,
equi.y éiu@ﬁ]&r)ts) vt Baeh sowd td’ﬂentrolg‘ly\égbth'éfﬁ%} off-gasm? The reaction was

tr Iqtﬁenhfé ta c'in a{] % gor r1§ A urs, Af%r rr]rgg) ?{bl@;ﬁg‘m IC% na%in%rguﬁ removat

€ on car

W) ‘@@Mfﬁ‘i !2!313'%’2 PI@EM&P@B@@S p4Q @ﬁ"%ﬂfﬁied Hragh QPad of Celite.

WerBe Ghrage thetfileraaideOlbréashed iide BIER étmn‘(lzﬂsk]uma'd)te'rhe filtrate was

SOl il AL 0PS SAGAKYEE %tr%d b@ﬁqu Qalg@ eorraa%%e% a&tate (23 g,
O]C t he re1actlon re‘g C, ormc a

3 Rt 2 %qugargxaﬂlao f 8Irﬁagt on yas. h%a}tﬁgraé u>%fp V\ﬁ oqr% ' At reaction

c ormmdbtioa,rtpe resaivheaseraed to R4- 25@@sn¢@lowe‘ﬂ1egrﬁem footf-20dgurs. The

16 hepids @8le@sdiattl bﬁﬁ&tmandh@e&%dmg@&m oPd-€ it $i5R nBbEH Bleed to

r e%‘f*? h I £ ﬂl E? § Mleth ai){%ﬁ)%% bgn da c? ﬁ&@-aﬁ%mﬁgg' as a

t hrye'wgﬁolﬁ (%?é(dwew) NMFéerMﬁQé 5988 % %a 2@ et §-§1d. 1H, J = 9.1
cak®), 81 &, washesl1 e a10Md TH, otlvanad), 142. (b, 20| useE) 1H, The.s Hz),

1 g Mas. 7 e %%S&gd}ﬁ?/ ob Ber 180 d "3:11 imé%zum (,

bottom f | ask ne acet a
192 28 P Hap- 12@&5!)’\7&319 H£d) and the reaction was
- heated at reflux for - 8 hBXAMPLEA reaction
3% I-oxetan-3—

conpl et p aratlgw ro?aqtrﬁlgao%ﬁlaﬁ%ﬁfgﬂct oaci%lo 3

-quinlin-

(d6- DI\/SO)
H J = P ) ;
= ﬁ Plre t)ﬂuor?méﬂan(ammnﬁhﬂie (PhRI ﬁd;_ gle d"nme]l (" gqu@alpnts) 7

d—| J
' ?[,5 (8 N;ihygn tarp_éylmeﬁ b,gibcinammt%i_ioll Tyl quggig 8I-'|’Z(g § %dSG_I_g an!;lml 1.0
1 5 eg.pyalegt) DM &7 3p)l, 3qvolumegls an ipn ethgigming (1.8 )L, 13. 8 mmol, 2.0
EXAlRlaknid) Jiire prakgat] itdan 5oL Touhd bditorh Glaske tTRasesuldsGared at 20-30°C
ac lfd;i 28 35 R, 'H%h}{é st@'?f] 'i)@l%d 315 reactlon was filtered and washed with DMF (2.5
25y m:[‘.t 1T v inz’le) %ﬂ()zu%ld rgy 1so%ropyl othér (5 rﬂll.JI2n$oidmré;)8tb)§|teldegftte$ rdrymg under
vacuum at 40 °C with a slight nitrogen bleed, 2.8 g trifluoro-methanesulfonic acid 2-[6~(3-
methyl-oxetan-3-yimethoxy)-benzoimidazol-1-yl]-quinolin-8-yl ester as an off-white solid {(85%
yield),

'H NMR (de-DMSO): & 9.18 (s, 1H), 8.75 (d, 1H, J = 9.1 Hz), 8.65 (d, 1H, J = 8.7 Hz),
30- 833(d,1H, J=9.1 Hz), 8.18 (dd, 1H, /= 8.3, 1.2 Hz), 7.84 (d, 1H, J=8.9 Hz), 7.70 (t, 1H, J
=7.9 Mz), 7.36 (d, 1H, J = 2.1 Bz), 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).



Cqgl / PAIN(Tf)y NEt3 O-O I ~N\N NNMOHOIf 0
N-Phenyltrlfl uor r met hanesul foni rni de (Phtl (Tf)2, 2.72
g, 7.6 rnnol, 1.1 equivalents), 2-

- oxet an- 3-yl et ho;

é"g’)’(’@é‘ﬁ%r ni dazal -1-yl]-quinolin-8-o0l (2.5 gpmém p04/001983
mol, 1.0 equivalent), DVF (7.5 nL, 3 volunes), and
then triethylanine (1.9 nL, 1358 nmol, 2.0
equi val ents) were charged to a 50 niL round bottom
fl.ask. The slurry was stirred at 20-30C for 20-30
hours. After the stirring perlod the reacti on was
filtered and vvashed with DIM—E—%—ZS m., 1 voI urre)

5 | L8 | o . 0 .

yi e&lﬁnoiﬂfstﬁgﬂrmnpg[%é_&%ﬁnc %ﬁﬁuuﬁhﬁtes@ Cwith a
slig r Ogen eed, d, uor o- met hanesul f oni ¢

acid 2-[5-(3- N

met - oxet an- 3-vyl nethoxy)-@[(;\v\zoimda -1 yl ]-quinol i
n- 8-y s @n -whitef solid (85%) !
NMR (d6- ANIF: AN (s, 1'%< 8.75 (d, 1 T
Hz),8.65(N=J1HJ;87——Hzﬁ—*30833(d e, J =
9.1 Hz), 8.18 (dd, 1 H, Jupa&of®1.2 Hz), 7.94 (d, 1

H J =8.9 Hz), 7.70 (t, 1 H, 7279 Hz), 7.36 (d,

H J=2.1Hz), 7.02 (dd, 1 H J =29.1, 2.5 Hz), 4.51 MBae

d’ 2H IV Ce aiacil
% BinAP §7§ m'dzéos urfbi, e O(Egudlf /agflé?lts YristitenSiddadacetBneldpatiadium

(S b by Sonl e Sehona2 004 L1 %ﬁ a7 45 e 20ded to 2 100
( 1-rpRrdqubd LBtavkildsyl -Tor stlativd -wak rettyosnaled pad stited af 28-@6°C| for ~30
vl mlmlﬂéﬂ nol iNgxt8- WifbordinBBdresliBmid - yaba; QIBLRRERyI-B@kfl-3-yimethoxy)-

t ery olflrg Kﬁgﬁs ?]—qumo!m-&NI ’ﬁkﬁ&g ﬁf)\ |}1t]|)}| Hggq%wal\l?lrd\le%erﬁﬁé dﬂcarbamtc

1@5 chNAgrt«leL@ry gste?féct 05580 ﬁmg}ol 2(9 QGB‘V%?TLﬁ) Ay @qﬂugr)carbonate (4.62g,14.2
t r i isipalj beamivhibds neacbirgsic Tk patdtbadbsuein @é8Ggangied @@ 3en heated

rmlto g8 Cp?or 814b URLENT S heRtfl LRIpMERE teSRadtbn whs ¥ B SYC and
CF ch%ropt%ane (g vg}umesg)and Celite (0.5 wi. equivalent) were added. The slurry was filterad
through a pad of Celite and rinsed with dichloroethane {5 volumes), The mother I:quor was

.15  then concentrated to low volume and ethyl acetate (75 mL, 15 volumes) was charged. The
thin slurry was granulated at 20-25°C for 8-15 h and then filtered. The mether liquor was

collected and washed with a 2.5% MaH.PQ, solution (3 x ¢ volumes). The crganics wers

again concentrated o low volums and acetondfrile (25 mL, § volumes) was charged. The

slurry was granulated for 10-20 hours, and then the solids were filtered and dried under
20  wvacuum at 40°C with a slight nitrogen bleed to yield 4.33 g {1-{2-]5-(3-Methyl-oxetan-3-

yimethoxy)-benzoimidazot-1-yi]-quinolin-8-yl}-piperidin-4-yl)-carbamic acid tert-butyl ester

as a yellow solid (79% vield).

"H NMR (de-DMSO): § 8.17 (s, 1H), 8.89 (d, 1H, J = 8.7 Hz), 8.51 (d, 1H, J = 9.1 Hz),

8.15 (d, 1H, J = 8.1 Hz), 7.59 (d, 1H, J = 8.3 Hz), 747 (t, 1H, J = 7.9 Hz), 7.35 {m, 2H), 7.29
25 (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}).



mL round bottom fl ask. The sol uti on was deoxygenat ed

and stirred at 20-25C for -30 mnutes. Next,

trifluoro-nethanesul fonic acid

-[.D- net hyl - oxet an- 3- yl net hoxy) -

ﬁ’é’[@%‘f’ﬁ?‘%zm -1 -yl']-quinolin-8- yI ester (5 gPCTi'82°f4’°“1983
, 1 equivalent), piperidin-4-yl-carbamc 10 acid

tert-butyl ester (4.06 g, 20.3"%mvl, 2.0 equival ents),

and cesium carbonate (4.62 g, 14.2 nmol, 1.3

equi val ents) were charged. The reaction was again

deoxygenat ed and then heate 85C for 24-32 hours.

At reaction conpl et| on theé@géigr%n was cool ed to 30C

and di cBtegaratio 2-08-4 e : hzgimidazol-1-yl]-

equ|guahmn§&|1.%§5,m"a@|.?§,quhe sl urry was f| I ter ed

t hrough a pa Ite and rinsed wt dlchloroethane
(5 v@k@g . The npther |iquor was 15 t en

concen ratxeﬁ@ @m ar®%t hyl acef

15 vol unes) ed? The—this sl urry vva
granul at ed atNQJD 25C fior 8- &mh-~and then filte Q\' T’F1e

not her |iquor was c cted and washed with a 2 5%
NaH, PO4 solution (3 vol unes). The organics were )

agai n concentrated to || ow vol ume and acet on| trile (25

nL, 5 volunes) was chargéd. The. sl urry wa

granul at B§ $6Powg. Holi{dridethvbergtap Reimethie)- §Q§'Iz¢lfd§aiwe*rﬂ quinofin-
fi | 8gl-gipergind-ytHoarbait Bcke teri2ityl atad g A% 684 Mo teguidalent), sodium t-

Sl I &h&xm@'ﬁ ¥e %4%59‘:15 E&n\)éleﬁl!sfj Z%eﬁélte@ahydrofuran (30 mL, 15 volumes),
rr%}dh‘&)%?) 6360'8 z o%fﬁ"%%@d’fer? EWT o, 1 90g P Touast ke feske (TP iture

- 4 y#s) hegigr roisilux aad held plapiiuxiiert2H30 beure r Atasactionyahpletion, the mixture
180l wak (obRE0ty ebotL, Trd Bdtod dbs BiMPEAed into 9. 5b% €idic a@nd I§'}=Eut|cm (10

g ?\%I 5) é{nd :sjlrreﬁ afzogao% tjég:))(} 60311 rg%es( S'he c:?{lraﬁ sa preclgta d Igl%t of solution
7 4d}1r| ihlslhn"q A 50% 70@.1np_|gydrox¢e§31ut(0ﬁ] '-12\FLB|ght pgupglentd wag ?harged to
1 Hyasifyphd wpatidny miktukd, (08 1618, Jhdta)srs verSdepbidied 2H40-40°G- Bhetigueous

Hz) Jaye4 w3g wﬁﬂmed ol e@wyl-acétaﬁ (ITB )J@lurﬁfes% §no( fen %@mmgrngﬁoégncs were

% coﬁﬁntréltid tgdomt )/dlun}?H) yg g%?& e( L__ﬁl ng‘H)vo uré% ‘2‘6%2{‘/"“‘59?% g%izthe slurry
PC'W*T’E?Z‘@M/*BM@B‘B‘E farGlOERAMPISE Ve Pelisip averst fitered gfid 1-{2-[5-(2-Methyl-
14 2vbion-B- Sln'Mab)l'yybmmﬂm#ﬁyl]\/dumﬁftnlfﬂé)@)p)pemﬁérﬁhed azob- da% yield)
I]Waqqgog%ln -vl}- p| per|d|n4V|am|ne NaO 3LL O/ [/

I H|OILNIMP NN '/ 2- é refircc oc NH 5 The
con'pound (ds—DMSO)oglf(s 1H} 88 (d, 1H, J = 8.7 Hz), 8.51 (d, 1H, J = 9.1 Hz),

2Q 1-82-(p.5H 3= REtHay I7 50 ke ldn+ 37§ Heye b Vil:- beng et da@piH, I = 2.5
- y|l-]z) @iy = 89!42} 71k Hl—@“ﬁ: o, WS)HZP@'SQWIQ 2L fhz), 431 (g,

%u?nuzé-léH ‘f‘%ﬁar(ae gsyfdgﬁ’ TDE“#FE»%%'&\{'S 1,%.7 (gnqu)! 11.4
2 i HyF fre2Han P8 kot an (30 nL, 15 vol unes),



and water (66 nL, 1 equivalent) were added to a 100 niL
round bottom flask. The m xture was heated to refl ux
and held at reflux for 24-30 hours. At reaction

tign, the mxture 10 was cool ed to 20-30C. The
&&g@b“l %ﬁ:”(‘)"%\as guenched into a 20%citric aci o"%T&Pa'{"‘”BW“
(10 volunes) and stirred at 20-30C for 30-60 m nutes.
The citrate salt precipitated-@But of solution during
this tinme. A 50% sodi um hydroxi de solution (1 wei ght
equi val ent) was charged to basify the reaction
m xture (pH 10-12). The Iayaggéggre separ ated at

30- 40C. The aqueous Iayer hed with ethyI
acet at e Yrepe p B B oifEdazol-1-yi]-

wer guihsli $rfd7ﬂ¢-¢ﬁ arﬁiﬂe LMeﬁ/eghlmte Et hyl acet at e (14
nmL, 7 volunes) was charged an € slurry was all owed

to g ulate for 10 20 hours. The soITﬂF\/ re filtered
and 1- &
0) cet an3 yl oi M=ghareisd -yl | - qui

-plperldln 4- 4 g, 86%yield) was uﬁdlated
NI\/R(detSO)G.?is,lH),888(d 1 H b
Hz), 8.51 (d, 'l J =9.1H), 208.14 N
91HZ),757(dNHJ:75HZ) 746@1H,NH+
79Hz)737(d B H J =25 H), 726 | H
9 g pomppund; 1({%@ (3—Metp|{l—ozgetaﬂ @yl@eth@y)@eh@mldadoi-ﬁ%t]{mir;lolm 8-
2H, yl};lnpencﬁn»%ylh:lﬂl)le (244 3155 fmol, REHuivdiedt) SdBinkla (24 L1B Joﬁames) were
2H) aggé thla {(ﬁ ml?Mundeo'ﬁ%r%Qi sll’c %sola OZS!G\Q ?:lleatg’ refil'uv% dlgsolve the

20047@‘:9:!?1%‘3'&??/“?‘%266% B 0aB SmpErgiom R of benzenestifonio acid

Pr Bt mg.i h mofol, 0.95 equivalents) in ethanol (5 mL, 2 volumes) was charged and the
104 Zeddion( BasMialey lto NG AN~ anﬂf@§ hQPfé’ YeuBRR 225 ThakZ8 2uk0°c and

Vi | | er
o2 il e RRBE. b el R erd dind e v
R qu,i}s nitgogsn dleed to affordHB(2-I5-(3-Mptiwhexetendptnetidxy)-benzoimidazol-1-
1- {yﬂ afigoiig &y%fbhydln%rﬂme&ex)dsﬂﬁhﬁé&w)g benzaiys: aﬁlaﬁhmievsond

yi]-gui molisp (§~DE\ME’L}) aosl Ea %84(({iarg"n§i&|§ 4§1 @mﬁ_’ 2 9.1 Ha),

I v ent
R e® <%a§J %2 frﬁ3*r’)om?o(db1c§t ¢ GorHzh 106 (TriRE), 748 & 1H, J=
sol 7t iizp17- 3R, 1h¢eét=éé Hzp 7128 {rh L), 140630, 28100 v & 8tHIR 4.31 (d, 2H, J=5.8
st aizf, UAY (MBS 85(n, ANda 3 REAHE 09k f tdp
A sgf ution gf gﬂﬁagﬂesupfon?c a§ﬁ5h920§gﬁkﬁﬁqnﬁfﬂnnﬁ e
0.95 equivalents) in ethanol (5 mi, 2 vol umss) was
charged and the 10 reaction was heated to reflux for
-30 mnutes. The reaction was cool ed to 20-30C and
allowed to granulate for 16-32 hours. The material was
then filtered and dried under vacuum wth a slight
nitrogen bleed to afford
1-{2-[5-(3- Met hyl - oxet an- 3-yl net hoxy) - benzoi m dazol -1 -

I II\I

Lf.ﬂf-n(_ncx)



yl)-qui nolin-8-yl}-piperidin-4-ylam ne

benzenesul fonate (2.8 g, 85%yield) as an off-white

SWoi 20041143 NVR (d6-DMVS V ): 8 9.19 (s, 1 H), 8.87 (d, 1
H J =09. i:NHz), 8.54 (d, i H J =9.1 Hz), 1%‘3%‘.3%@4"’“1983
(d, I H J =9.1 H), 7.94 (br s, 3H), 7.63 (d, 1 H J

= 7.5 Hz), 7.56 (m 2H), 7.48 (¥; 1 H J = 7.9 Hz),
7.39 (d, I H J =2.5 Hz), 7.26 (m 5H), 4.53 (d, 2H,

J =5.8 H), 4.31 (d, 2H, J =5.8 Hz), 4.12 (s, 2H),
3.83 (m 2H), 3.2 (m 1H), 2. l\gm 2H), 2.05 (rn,

2H), 1.95 (m 2H), 1.39 (s, %—%\D 2004/ 113322

PCT/ | B2004/ 00 f@esgess & prepming a campauetd $& fdnanlapr epari ng a
conmpound of the formula | NH2 N N R4Q,~ NNR3 1 R2

[ RR or a pharmaceutical acceptabl e sal
sol vate thereof; wherein each RL, W . R3 is

i ndependently selected fromthe groug consisting of H
(Cl-Co)al kyl, (C3- GCs)cycl ano, CF3,

di fl uoronet hoxy, trifluorg N -C al kyl,
-Q(C3- C3)cycl oal kyR Cafid ) i i

nonaronati c heterocw@ NG or nore

het er oat ons each selected fro / Ny wherein iii
is an integer ranging from1l1l to 5, Wwhere nis an

| Nt @gahamang i addeMEme s1i0 h?drat\é'i%?ro?\.ifa%t gi theted aaii
| . ; : h R,
nenﬁ.e_raﬁ&i Rhgst e%é)cxézjlycsq!v\g?n aronat1 ¢ @ % j["YfBF?éﬂ 184
substituted DYyPE(eBtY3sqigsted fist theygspipsconsisting ofitkb r(Bi-Ge)alkyl, (Cs-
‘sai AV halpe miges. «F sh diieranstiady, Cridomehesy; @Ry, -O(C,-
I S @pyclaig] dnd tgRIBFSLi tuted by 1 to 3 R70 substituents
at any RAskhIRPL i onal}y substituted by | to 3
R' h%@{bst Lt u%r'#ta % @Rﬁﬁ{, %3‘34"1""1“ Y it mempegdkaiometis ¢ monaromatic
di r SCTIYPIGTNEiRE ane ¢ repre belerpateme each whientei frome@ L afd N, Rrherein m
* Rt ifuinteyenraeging fbepEdcwiiceain & RlaA Gieder EARIHHRD 196 QtRrein said 410
conginshibBed h&kr R Lal kyl - wherein acﬁ %g.l%l S °
N ?:%S% ndent qu 'ggd egﬁwgé%ﬁo%ﬁaﬁo}ﬂ. qgfly@]%fﬁtﬂw fﬁy1 fo 3 R® substituents,
(c3- ) cyc) Bl A 10 mepkered helprsriic Wi, notrroMmetis i ptohaly yubstituted
triyd Breshsdyepts at ahQosirednd\ptionalfds(isstifabg B I 898 KY lsubstituents
.andtaﬂyméﬂdiadjé%ﬁrt@ér%ir&ﬁi&ta&é&tc')§ g(%ga endent |y
sel ect %eﬁeﬁrﬁ%s QCJR-,CQ é %I ., ,and ? - "O’cycl oal kyl ;
V\hegrt%i‘ eac 'S ind ‘i)‘ a2 fPeRENdeatseleatad fror thetindup consisting
 cy¥he&pEellidi | uor omet hoxy,  trifl uor omet hoxy,
- O C1- Opeishoyiacn R Lhaennilp b e B, LR, (o cooioa,
Nf; :; ;?m, CFs, difluoromethoxy, friflucromethoxy, -O(C4-Co)alkyl, -O(C3-Ce)cycloalkyl, and -
wherein each R' is independently selected from H, (Ci-Cglalkyl, and (Cs-
Ce)eycloalkyl;
o wherein each R is independently selected from halo, cyano, CF;, difluoromethoxy,
triluoromethoxy, -O(C+-Celalkyl, -O(Cs-Cs)cycloalkyl, and -NR™R':
wherein R', R™, R, R, R™ and R are independently selected from the group
consisting of H, (Cy-Cg)alkyl, and (Ca-Ce)aycloaliyl; '
wherein each of the aforesaid (Cy-Cg)alkyl, (Cs-Gs)eycloalky, -O(C-Co)alkyl and
~O(C3-Co)cycloalkyl substituents wherever they ocour may optionally be independenﬂy
substituted by one to three substituents independently selected from the group consisting of
halo. cyano, amino, (G+Colalkylamino, [(C-Co)alkyll-amino, perhalo(C-Ce)allyl, pehalo(Cy-




wherein RIE, R7S, Rl14, Rt5, R 6 and Rl7 are

i ndependently selected fromthe group consisting of

H (C-Calkyl, and (C3-Ca)cycl oal kyl ; wherein each of
f aid (C1-Qal kyl, (C3-0Q)cycloal kyl,

%&%’%ﬁ?kyl and - OQ( C3- Ce) cycl oal Kyl subst’ T UBAL 4001983

wherever they occur may optionally be independently

substituted by one to three stl¥stituents independently

sel ected fromthe group consisting of halo, cyano,

amno, (CG-Calkylamno, [(C-C) al kyIJZ am no,

e TG R N—

( C2iRegapeRmRALnd ¢ thefamyalkynyl ,  hydroxy, and

(G - C6) al koxy; conprising reacti ng anppoepund of the
formula Il NHBOC N 6N RO\ N RN Il wherein BOC
is t-butoxycarbonyl, and Rl, R2, R3_e&nd R are as

defi ned above for the 5 conpound of fonnula 1, with a
netal al koxide in the preggnce of to give a
corrpound of the fognmul a A proc ss according to
claim1, wherein eB®R ; i ndependent |y

sel ected fromthe gro Q ist'ng\ (G -Co)al kyl,
and ( C3-C5) cycl oal kb7 Nmat o, - cyangs) 3. A process
according to claim1, whereingf RHR6) OH. 10 4.

A process according to claim1l1, whdrein R4 is

- ( GHdR Bol4s ttBut i esedk:, F?er' ﬁ“ Qr%ta%r&é‘ﬁé(é&' én%wap for the

erein fromQ to 5 wherern

o “TeRutek Peibe Libriore al‘f&’f"ié"r"b@?&reFeé'c? & VBT [osfva e gmpound of
sub@@fomn!@kj by 1 to 3 RO substituents. 5. A process

g(r:gor ding to fgd;%g@caﬂmo;dtwgﬁlﬁhqsﬁﬁir& éhch R* R ABRDE rnﬁébendenﬂy

|

pi RN S e ——
provi so 315 M&lﬂeﬁéF@fdmgt%CH@M@?@@r%@ -ERORDH ¢
et er ocyicl i C Adsssntordiith alif 1, Wieraill RAB SERIY),@'to 0 membered)-
at oé?@matﬁ heté@&%lﬁc\%ﬁewprﬁg an {99& ggznq 0% @5@ vgh'eremg{d %Ittp l(Rmembered

is - -aro

h etaéé%%'g%?t?%cy 'erqpfé‘?“ﬁ“yﬁ“'?sgm’ﬁﬂ b¥ WP@@E?”"P"FWSO t o | and

wher ei n Ssai dAgracessl@corivgrivesiaig 4nwimseiopad ¢ ¢l erembsred bromatic
Or GéRrdcfcli©EiniaMs ahd ¥ f&lHﬁ@érbét&ﬁs%cfbééle&te& §0n30 FR.6hd N with the proviso

15U tﬁ%t Laﬁch?fHﬁé mitht\eré% f%m%ﬁc%e%ro%%ﬁroJoes nog ,oﬁtgP%Nangdgﬁent Q or S atoms.

wherein said

het er occl i c/PECEEFERIEY 17 Figith Tt W'@?fﬁ’? Bup -EBRE ket Hymehbered)-
t etneadanpoheiint etapmyslianytereint hisoaroinpbo| fiomog to ¢iank anarbin said 4 to 10
P fiéMblefbls RdHaromlaBd ﬁe@ﬂ)&?&i;@é@ﬁrﬁ@ ydttona‘fyeéuﬁﬁrnjyeq O RYS AR dubstituents.

pi peri di '7n 0, HD 0 Sﬁ Wcordinﬂ g%gaﬂp g ér\gh I“ﬁ"?'fj Q?JTPOD mt—Pmebereé InorY-llromatlc

azetidi
203 ggfgwp@%dscﬁelgctg_d fg?rh él')@agfyqp cogsisting of tetrahydrothiopyranyl, thiomorpholing,
dioxanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, piperidino, morpholino, piperazinyl,

homopiperazinyl, azetidinyl, oxetanyl,. homopiperidinyl, 3-azablcyclo[3.1.0lhexanyl, 3-
azabicyclof4.1.0lheptanyl, azabicyclo[2.2.2]hexanyl, 3H-Indolyl, and 4H-pyranyi.
_ 8. A process according to claim 1, wherein the compound of formula 1 is
25  selected from the group consisting of:
1-{2-[5-(3-Morpholin-4-yl-propoxy}-benzoimidazol-1-yl]-quinolin-8-yl}-piperidin-4-
ylamine; '
(:+)-14{2-[5-(Tetrahydro-furan-3-yloxy)-benzoimidazol-1-yl]-quinolin-8-yi}-piperidin-4-
ylamine;



azabi cycl o[ 4. 1. 0] hept anyl , azabi cycl o[ 2. 2. 2] hexanyl ,
3Hindolyl, and 4H pyranyl. 8. A process according to
claim 1, wherein the conpound of formula | is 25
S¥pawawsty om t he group consisting of:
1-{2-[5-(3-Morpholin-4-yl-propoxy)-benzoim FCTIB20041001983
i dazol -1-yl]-q uinol in-8-yl)-piperidin-4- ylam ne;
() _1-{2-[5-(Tetrahydro-furan- 3"-291 oxy) - benzoi m dazol -1 -
yl']-quinolin-8-yl}piperidin-4- ylam ne, WO 2004/113322
PCT/ 1 B2004/ 001983 - 20
1-{ 2- [ 5- 632 R syl e nbIRIARRENAY M ezl - L . -
-yl b E,lenol i n- 8- yfd} - pi pe)rﬂi di nx?ﬁq gcf%'m n@%ﬂumdm%ﬁpwmd'""‘"
1-{ XF' -(Tetrahydr o- pyr an- 4-yl oxy) - benzoi m
- idazol - 1;%}&;9@3ui nol i n- 8-yl } - pi peridin-4 ylam ne; and

the phar Teiahydecryemt datitxe)-sezeimjdatm)-diyB- @isolins g)-piperidin-4-
sol viree; @hd IB@ndrREELRINELSAIROLUNGS [Oges ; |
accor di ng to clalm 8. whe rcegign tﬁégg,sigd{a?efssaﬁg Eoe!va(fes ¥ the foregoing compounds.
benzenesll f orf5RTEeEHRqeordinglo clainy. yersis tipcselbis dierbgnaegesulionate salt.
cl ai m 1, 10herfeiroceshaccomlhgto disim Prv@dtt thé Watddls BaBIANH af Brmount of
aboattout 1 etjgMatat@l ent . 11. A process according to claim
1, whereyn the reaction.is perforned in the presence
of an et her _go?re%% ?ocff'"gi{" 6‘%5'2: s¥hetein Siedesron s Rerfarmed in the
-1, RiFEPEiheteieratveati ne earth netal al koxide is
sodi um ti2but éxpirbess acoording to claim 1, whersin the alkaline earth metal alkoxide is

- sodium t-butoxide, )



