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WORITAMATE RECEPTOR MODULATORS BACKGROUND OF A®IFUS2006/028165
I NVENTI ON The present invention relates to novel
conpounds that function as rodul ators of gl utanate

2R4EDA9DTHIEA NDPFERA %!EOJQ% METABOTROPIC

pharnaceutlca conposi tions contarning t
use in ther apLUTAMARE BECEPGRRCMPDUBAAEIORS ecept or s
(M3 uR) constitute a famly of GIP-bindi ng-protein
(G protein) coupled receptors that are activated by

gl utanat e, and j I ' naptic

activity in th@%@?%%@gmmﬁm udi ng

neural plasticity, neural devel opnment and
The pa&eitdHRGRI0A Félbicd B ndel totadd@ds Bat FlacHEIP ad Molilhided of glutamate

manmal i an neurons elicits one or nore of the follow ng
recepiogs; pesisasls forbeir PeapREti OB PhHBagsHB¢A] |§a@éomlonsrr@n@a§@gthem and
thelr,gsléqﬁ%%pnom tide (PI) hydrolysis; intracellular

Alciumirel ease; activation of phosphol i pase D
activation or inhibition of adenyl cycl ase; increases
or decreases in the formation of _cyclic _adenosi ne

The mgiahopRpicdeRaiedagapiors (aETYR gongiutsra igmilipfl (T Fcyatingprotein
- fy g
G e P eh 08 (A PRl by SRR, Plportant gjes in
synapitin @ctendyeis thmceanitrabﬂmrd«nm systeun, mchﬂhr@m;ral zpr’tmitlclty; mneasks
develdd %{ﬁ asesd n thﬁ activity of voltage- and
CVelP RPN Y APEEYTESRC @H S inel s (Schoepp et al ., 1993,
Trends Pharmacol . Sci., 14:13 ; Schoepp, 1994,
. Neurochem Int., 24:439; Pin et al., 1995,
Activaeqry prh@h?@@@ liggst neemmali@oregions engm ¢ or @9 of therfoowing

espo 400 Bl U LA, R HRREASING (5 e

intracelihdar caldiﬁn1ﬁaléa/se§ﬁﬂiwaﬁ61€oﬁp}ms @dliphye DSad#ivation or inhibition of adenyl
transduction |inkages, and arnacologlcal profile.

cyclagg; Bigprases; i deergasss idbg F@m@mn@écm@ adgposine menqphgshate (CAMP);

T
(cGMlﬂEI aaFR@a)tloam:f p@)sp.hphj)zisle Axf inctaabé, in afachidonicricldulléaseg aad increases

ate an . inhibit f adenyl yl

or de‘-‘é?é?%é‘éh%ﬁq"w Va %secglafi ligansygatodign cBanmels(Sghdean eegh 1993,

Trencﬁ@ﬁm%hdaoﬁtsc?' 14 1319§c%oe 294? Né?ﬂ?@cfh@HP t;, 24:439; Pin ef al,, 1995,
375:277-294.” Menbers o y of receptors

Neurcavhmawplougyéﬂeld Bordigk hlgcrhmg 1299, ﬂi’mgmleup:’ouxﬂe%és) in the
manmal i an CNS, and are inportant targets for conpounds
for the treatnment of a WO 2007/ 018998

Eight ROhRS2696EIRFEBoen Reiidfidde whidh ard ﬁiﬂ/ﬁ&idCiﬁﬂoC%Bllee %P(ﬂlps based upon

psychi atric di sorders. Activation of nG uRs

primapyespdpensd siogitarity,rrigned tremsdaetian lnkesesrpad phemgcctleglml profile.

| Groupqgﬁ]‘éﬁ.lﬁé?ﬁlt?ﬁ{fgrgd I%JS%@IQ? lﬁlél‘?%l} é&ﬂ%@g@@gﬂ}gﬁ% f(? o ‘Ehte gelé«%ratlon
of an mltracelm%éalci\aﬂi sigRal. IBS:GréGp-1I (Ah@l@Retand ImGluR3P4nd GferiplIIT
Ai ba et al 1994, Cell, 79:377). A role for

(IR, TROHRE: POTYIh 4 THEERELHGTERS mafiaieamdblybiion afirdenyy!
cycla@%ﬁt}%lf}iﬁ&lﬁ%@ﬁ@gﬁ\@g&g]ég ;&@} b gerw%% s?L Pin 2:%8959998Eur J. Pharmacol.,

375: 2%@94 871 223). In addition, m3d uR act i vati on has been
RS S fam mplicated i
Member luR family of receptors are implicated in a number of normal processes

in the mammalian CNS, and are important targets for compounds for the treatment of a



play a nodulatory role in a variety of other nornal

processes including synaptic transm ssion, neuronal
walewelgsent , apoptotic neuronal death, synaptPCT/US2006/028165

plasticity, spatial |earni ng, ol factory nenory,

central control of cardiac a&ctivity, waking, notor

. .control ,and, ¢ C t ef
variey hpRPIGRCH 00k gl gitoRest TS LR O RRs 14 e ror
induchien! 69]?312@6(&@@@1 Rgy-tergipstantidionphé kerebel Ak lonth91915 depkession (Bashir
38:1417). Recent advances in

et . 4051 NeltTeo A5 541 noklaite pHfsil8PbNatae, 3a5: U hiber gl 994

Cell, ?@%85 ReAR Ll ST, E0SR ARG CRUBISAR AR RIAInH Hbiception
argets i n etherap’ cute and roni

and aﬂzﬂgd&sﬁ)&l figé kalbeamderpsystiatedt(Metletlersdr, d89% I\mnﬁbreﬂsrrrqm 87Saerrd1 &
acute pain di sor ders. Becguse of t he physilol ogi

Ugohahd%%tﬁrawr%p 8 bg2 &l Inidgition; G agivatipr hagd méuggested to
5Pt RPREA it O, O STRUAE L Risin
neuroaabdelopmiento pdphetic nevental deatl, slyatpdis plasticity pgol ﬁﬂarmﬁg,

olfac%%%gug%x?)r cgr(tf_gg cgrgpcﬁlaor % f}llcj:;alcsciﬁ%:}ly, %&ﬁk%%g}zggo%goﬁtrg‘lﬁgd (ZP})’ltrOI of
the vefshi;ul\MB%hﬁk fbﬂeéé (Nﬁkaﬁﬁslh@ ciood, NEaBh! 13e1 @10PR £ansisisi ng
SO0"and S2;” B is selected from

Neumnhenga@mgywmsqz,slimcr@elw aloH 99ad7 . yledAOhemo AR08 99 8
PCT/ US2006/ 028165 3 D is selected fromthe group
consisting of NHL N-C 1.6-al kyl, and -(CR5R6) ,
Receﬂ’bﬁﬁﬁ@ie@s e eRtidahién ofIRe B@uroﬁh@hkﬂ&glﬁﬂ)tol@@ of BiilaR.ehavdy
-, NET, or NCl1_6-alkyl; L is selected fromthe
establgsflﬁd @he@@ FRSPRIOTSAg DEITSINg qﬂ'é% targesnm the dheraporeeyteyand chronic
[
neurols ?&{1‘% ?@gﬂlaﬁlc 1s°’ordé g%g@eg%ﬁon%aa&ggﬁlﬁg :pgi:irligcﬂsn@ggerf O]r':!%:ause of the
physmh»gtcabincbpat}mphyﬂ@lbgmy] sighifiganceof (HeihGhuke, 'dmerd s nERbREG new
ps be replaced with 0, S,. or NRS; (N)
dmgsraé{é}rc@%’é’ﬁ?%dséhartlc%n?él}l ‘é‘&l}l‘fl?*g‘ﬁ%“flﬂ% group consi sting
of azetidine and a 5- to 7- B nenbered ring, which may
be unsaturated, yhengARYIOR THIMINVENTRENSUDStI tuted by
one or nore R4; R1l, in each instance, |s sel ect ed from
the group consi st ng of H F, d, Br
One emihadgmentdf ehedhkgtion cetates Icaqt Rgmpo@ﬂ of. f@nrm.gqt ﬂ&pba pharmaceutically

accep%}e Siahkylpal o, C2_6-al kenyl, OC2_6-

(R(:?z)yg \>_Z >

\

R (D
Q)

wherein

A is selected from the group consisting of CRR’, NR?, O, S, SO and SO;

B is selected from the group consisting of CH and N;



al kenyl , C2_6-al kynyl, OC2.6-al kynyl, C3_8-cycl oal kyl,
Cl_6-al kyl ene- C3_8-cycl oal kyl

w@u701sbkyl ene- C3_8-cycl oal kyl , aryl, heter oaPgl/S2006/028165
Cl_6-al kyl enearyl, Cl1.6- al kyl eneheteroaryl,
OCl_6- al kyl enearyl, OCL. 6- aBkerneheteroaryI Cl_6-

D%llk%x‘! iﬁ{éﬁ% ﬁ%oc & &Jﬁl%ln%f)ﬁgaéﬁ&g Cﬁ)c)y and ~(CR’R"),-, wherein one

Cbﬂﬁreabkzﬁkérge&@@h@ be%ﬁ-la@ed&i}kyd? e 009 FHNC, ¢-alkyl;
Cl1_6- al kyl enecyano, . 6- alkylenecyano
CO_6- aIkerneNRGR? 002 6 al kyl eneNR6R7,

L %egecfae]dky ] S I@%@%{J&l&@%ﬁm@&%@ cﬁlbk%((]ie %{Eﬁl—&ggi(%&g%h&rgm when L

61l RRPEHENRE( CO) NR6R7, C0_6- al kyI eneSO2R5,
OC2. 6- al kyl eneSO2R5, CO_6- al | cyl ene( SO2) NR6R?,
o@é ]%lallnﬁy be H%%QG%F@FQEWO agdiacent §PIbPR SHENRB RGSEYRpArt of a

@3}1 (S02) R7, CO_6-al kyl eneNR6( SO2) NR6R?,
en (SC2) NR6R7, (GO NR6R7and SOSR5,
\M(ne)rmerbrawy &F igrougs mapbmgplmdfvum Be8, @R t ut ed

th one or nore R2; R2 and R4, in each instance, are
mﬁependently selected fromthe group consisti ng of H,
E d, , CN, nitro, hydroxy, .oxo, Cl 6-al kyl,
8C1 reprasaunid a n@seéeomdafwrnéh%grom@@st@gwf PEEIdEne aé’ﬁ& 5-t0 7-

O 0 ST MO R0 8O RGTL 201 QR by

ophecﬂmlot@/R%ubstltut ed by up to three RI groups,
wherein the ring systemnay contain one or nore
het er oat ons i ndependently selected fromthe group

REEAcRihAhRS is I§lﬁle&eé?ﬁgnrfsthe gﬁ)lﬁp%oﬁﬁkﬁi‘gt &A1 @n BHE, OH, CN,

group consisting of H,
Caitfo, @(ngadi@ﬂ,I@C; s-Bkyls Cl&lallﬁj’llf@ifm ﬂ@lwdh:dhalo Cs.6-alkenyl, OCy.6-

E%B%?By %ﬂrc&ﬁgﬁ'cﬁi}’&ﬁ(f ﬁtcé’&l%ﬁl 6ﬁ‘é‘ﬂé’ %‘#@ﬂ’cloﬂkﬂ,

I r@t%&eﬂggeﬂé -¥5.56V6dled, 4891, %wmyl Bfs-amlchardl; € ¢-

i ndependently sel ected fromt he group consisting of H

an&ytenebetauonwl ORes-allsplemsrgl @qlm&yé@mbﬁ@m%éﬂeect ed

B{gl_ﬁx) Eet ocy %gﬂs%(%ﬁg (ft? dgig,g: %gg%’gge m(?@; 6-a1kyleneOR5,

s@l%cdllgderfe((oml{% STee] %aﬂglm(@@m | 0gs-afkylnedyand, oe2 and
4, th the proviso n_canngt , e
s |alhyﬂﬁtnﬁﬁn@@eng/6-&lky1@neNR£q d%z a1a%,1<>'|lfmeb@e?\s Cis-alkylene(CONR'R’,

' @@pe gﬁgﬁérggoﬁﬁk@l@ ed L n%ﬂwgf@jw éemggmmﬁ(cbm? Co.

w and z" ar Inte rsmdeen

seiaﬁqﬂmé (ﬁn))}ﬂéﬁRd;@upalkplnneij?gOGﬁ 6-ﬁlky1bne&)zm5 Chy-

il e e O SR GdaRETER GafrlfihRisar', 0csc

Of kyRQRRIRAEIO 97, tjagfaﬁ@ienem@(scgmnwo @@'6%ﬂ<y@ér@NK9®2)NR6R7

|n addltlon to a conpoun nd of for

p Iﬁ@ObMBeR: tand 805, vdmmelpa@sbcs@hg @mup myﬂbgﬁ@therswb@h&u@d with one
optlcal bsonmer, or conbination thereof. Another

ePhBHF of the invention is to provide a

phar maceut i cal conposition conprising a conpound

ccor4d|ngtofornulal %gther wth a o
pﬂ@r%@éwhé@twe@é@ depandentbnselecied fpm thsgiopp episisting of H, F,

Cl, Br, I, CN, nitro, hydroxy, oxo, Ci.s-alkyl, OC,.¢-alkyl, Ci¢-alkylhalo, OC;¢-
alkylhalo, and Co-g-alkyleneNRSRG;



Yet anot her enbodi nent of the invention is a nethod

for treating or preventing a neurol ogical and
wp@soochisas i c di sorder that is associated w th PCTIUS2006/628165

dysfunction. The nethod conprises the step of

adninistering, to a subject 4in need of the treat ment,

efs\f/\oscz[ 08 S BT B R AR PP O ol

rée, &ﬁéx@inqﬁe Aing BRI RGS Wohead oxfe%fﬁ@&*e%bﬁb?oa‘télﬁ& B@tpendently
StlII anot her enbodi ment of the invention is the use

ofselgcicd mpouihg a@poroasigng of XoPend & 1, or a
pharmaceutically acceptable salt or sol vate thereof,
for the manufacture of a medi canent for the treatnent

RO{s Rtytedffrdnh the@@oeh édneiRtinglbSHUS L8lkhEBBILIC;. LAReldagityl, Cy.s-
enbodi nent of the invention prOV|des a conpound of

f cilstieneary] agg Cas-afitrisnadoerloaliyl; vdeedp eanrielis grqupopay be
fq
aﬁ*a#?%rﬁﬁé%?ﬁ@f@%&. e o Htet Bab oA ool ded RUEBERET o

conpounds of fornmula I. General and specific
gProcesses are i scussed re detail belo
| ﬁfﬁl@ﬁi@@g@ﬁﬂE Sﬁlﬁepeﬁﬂeggem|mﬁ@g agqF &éﬁ
invention relates to the discovery of conpounds that
exhibit activity as pharnmaceuticals, in particular as
RAtwrisdapbndamtlxselectod fromythe gervpt consistiegpo s O-(@HD,-O- and -
pjﬁtéﬁg} |y, the conpounds of the present invention
el activity as potentiators, nore particularly
positive allosteric nodul ators, of the n3d uR2
receptor, and are useful in t her apy, in particul ar
mfegd 1t 4re integess imdependenthisistesteddiaathegioumegnsisting of €, 1, 2, 3 and 4,
di_sar der S function.
1%1%[%pg%\§§o %& esggg\gglz’:l? ¥ dﬂfa?ﬁaf %kgé/eévm thin this
spe(:| fication, the nomenclature used in this
specification generally follows the exanples and rul es
x gady ate angN@)l)Ef%EEWP@ﬂzE sepctesemy the SOURVPRSERnEg Pds dadfsh?; and
' 1,2,3,4,5, and
BRSNS el (o e Fonndiit g 5,05
ugi;ng a chem cal nam ng program A(IYChenSketch
a I@%}'@Iﬁ%gﬂgﬂ %cge %ﬁg%gﬁ (}}Z}gigale é9 vvgag?s% efghéec{x?gpwpy optical isomer, or
combifatiocR#dt¥df as used herein neans a straight- or
branched- chai n hydrocarbon radical having fromone to
si x carbon atons, and includes nethyl, ethyl, propyl

nd.the |ike, 7/.01899
i PRI a0 B oo BSplSEan L RORGHO2 B asricaty
acceph@&kdl, AP@At, Sol6dte &ipﬂbiljs&ﬁerbéﬁdﬁﬁﬂﬁﬂaﬁbhdhé}e@ﬂ kenyl
r adi cal haV|ng fromtwo to six carbon atons, and
i ncl udes ethenyl, 1-propenyl, 1-butenyl and the I'ike.
Anotﬂ_c{}%n‘}b% en(t:g @%lalmc 15 alpg(?‘ﬁ&e(gﬁﬁ : g%[ﬁ cho osmon comprising
a confpoand hmmlﬁg & fomaraﬁaagah@mth aapﬂchmaodumidelw éccpptab)l)t mymer or

(propargyl), 1-butynyl and the Iike.
excipient.

Yet another embodiment of the invention is a method for treating or preventing a
neurological and psychiatric disorder that is associated with glutamate dysfunction. The

method comprises the step of administering, to a subject in need of the treatment, a



The term " C3. 8cycl oal kyl " as used herein neans a
cyclic group (which may be unsaturated) having from
WO k0218988 ei ght carbon atons, and incl udes cycPOpPUSY6/028165
cycl ohexyl cyclohexenyl and the like. The term
"het erocycl oal kyl" as used Rerein nmeans a three- to

theray L BCHIRIERR) € Gt St il BBl eyt

pharnfacentidaheorgpdsition theesf. sti ng of N, S and 0, and includes
pi peridinyl, piperazinyl, pyrrolidinyl,
tetrahydrofuranyl and the like. The term "al koxy" as

il 588 A0 R AR Sl e b T LABRORH £EBI AL ibuta L, or

a phaﬂrmm:lemmtai;lymed:dpmb)l'c satt drexlyatephapyf, foethe mamphapyd ebaymedieament
but like. The ter al 0" as used herein

for th?rgﬁ?'f eﬁ%\‘?"cj?é’é(r?%éli%cqnﬁgpﬂﬂ Q’éc?qs%ﬁ%emc hl oro, brono, iodo
and the like, in both radioactive and non-radi oactive
forms. The term "al kyl ene" as used herein neans a

Anothgr tmbhodinentof the amch’aoh provideb r aombedhdseftfomailed, or a

dr.ocar bon i C Vi ng on 0 SixX arbon at ons,
pham i) BERolA B0 Ve B e P o7 vt SRR ane.
n-butyl ene and the Iike. The term "al kenyl ene"” as used
herein neans a di functional branched or unbranched

The invpatiert addibonallydreddlesirarpergs fandhe prepimtiemebompnods offednula I
Genexjéf%decpsg)le@itﬁc p?c?c%ts;seg % (ﬂ?clfl?seﬁ 1% %gcg? %&n]? L,acl udes

ene,” n-propenytrene gdg and the like.
The term "al kynyl ene" as used herel n nmeans a
di f DETARED DBSORIPEION O THERRERER REDEN BOTIRAASTS
PCT/U82006/028165 7 hydrocarbon radi cal having two to

n atons d .havi n | east | e. bond,
The pEgsent v 1% clatgs m/fﬁsa ﬁ@ﬁ%verﬁ & %ﬁ@t e}fhﬂziﬁww e

pharnABSuticAR, nl geticuldI®s hSdMatds BE me?a%oﬁ'é;ﬁg chihRAB ré@%?s HNlore
aromatic group having five to twelve atons, and

particpladyte soheungs of thegireseyt 1na¢rd1omlﬂaahjbnﬂe@tlviﬂ'1@s pagentiators, more

i TG Wi oo 5 EEA AR L 8 Fcny
in parG@ 5t thedreafmdht o@né\ﬁglo?mapéiﬂ PsOEHi S8 i DF QP Fss8818ked with

i ncl udes pyridyl i ndol'yl, furyl, benzofuryl,
glutanpaie é}ﬁanCt@@nzot h| enyl, quinolyl, oxazol yl and the
like. The terns "al kyI aryl", " al kyl heteroaryl " and

Deﬁmt@hé‘yl cycloal kyl " refer to an al kyl radical

stituted wwth an aryl, heteroaryl or cycloal kyl
group, and includes 2- phenethyl, 3- cycl ohexyl propyl

Unlesaispbcifted dthdrwise Fhithin érisrspebifictivorn] Zhamemivacktire ungl myhilse m

.. WhEr ei e ri.n m cont ai n_one or
speciffi BEHECHHY 1A PPy bf BUECARF] brRMER oy U8 OF ORoANIC
CHEMISHRY (P8 EarAb 0 PRS, 4 9990 SediRhe O, OYBL ECF/ dHiaS, O%ﬁoﬂ\ﬁ Iy}, a name of
as carbocyclic and heterocycllc rings whi ch

a compeungrragyebe senerajedsuting aclkanicalmaming prlogramy. AdéDfﬁi%/emSkemh,
Versm?lrS bé/;s V@X&%érleo@{‘ﬂdvéh%'ec&‘égép Frg)ﬂe’ve %%)égf Eﬁl%,z%crropto Canada.

pyrrm yrro
thlenyl triazolyl, norpholinyl, piperazinyl,

@% tetrahydropyranyl phenyl cyclohex
The tegg)c |Qm yl},|as ussd hergimaneaps a sﬁrg*gm rgnbrancg?gql-ﬁbqup Alyplrocarbon radical

havm% Iﬁ'gféﬂ Yo to"9% RQFH3Y! atorfié; 3k QM&L@&%&hyh @ﬁl%aﬂ%ffyl, ?s%&ob?f? t-butyl

and the like.



The term "pharmaceutically acceptable salt” neans

either an acid addition salt or a basic addition salt
wabioci18938 conpati ble with the treatnent of patPENUS2000028165

"pharmaceutical ly acceptable acid addition salt” is

any non-toxic organic or inérganic acid addition sal t

The tergm ?% calicen o ’CO”H&HW%%Mﬁ esenstgi%?g;l o%grl;amjhe% _chail %lﬂe1¥yl radical

rredl ates ani cacl
havingffraph tive 1t ssUtirdbh atdmad, tadd iifdhded tiengT, oichlopehyd, 1-butenyl and the
ydrobrom c, sulfuric and phosphoric acid and acid
like. met al salts such as sodi um nonohydr ogen
ort hophosphat e and pot assi um hydrogen sul f at e.
[Ilustrative organic acids which form suitable salts
The teme FQdenltigl manased leireinanehnt ral staidhoxyl beaneleddekshain alkynyl radical
Illustrative of such am(ﬂs are, for npl e, .acetic
having fipay Py o 4% £R50EN o[RS, o mch*é%}rpeopywk@rwa&gyl) i Dutyriyl and the
like, 9l Utaric, fumaric, malic, tartaric, citric, ascorbic,
mal ei c, hydroxynalelc benzoic, hydroxybenzoic,
phenyl acet i c CI nnam ¢, WO 2007/018998
PCT/ 1JS2006/ salic lic, 2-phenoxybenzoic
The (G5 of EHEBIRY by eSS P S PeBR s YL S0 LB QRaSbf pasaturated)
hav1n§-°fronfrﬁﬁr$%ee?gﬁtfdﬂfﬂoﬁ ABSths] 288 Shehrday €y Qs %&%bﬂaeﬁo%ﬁef)ﬁﬂ lc§clohexenyl
acid. Either"the mono- or di-acid sal can be
and tedieed, and such salts can exist in either a hydr at ed,
sol vated or substantially anhydrous form In general,
the acid addition salts of these conpounds are nore

The & uj@étefobybloamyle fas Q€ MéreinOnSard Vdlihedeh itd iefphfi@aibeged cyclic group

sol vent s, eneral |y denonstrate higher melting
(whichomay sbg ﬂlné skeaving at Heast ceehetppaon oﬁewgtedrﬁem the group
conm.ﬁtﬁl ecéf‘t gﬁoﬁgl ta%ﬁ: f%’]:j orgndt 81‘32% oﬁ@f}%ﬁlﬁylsalpﬁpeﬂélﬂyl b}?yrrohdmyl

tetrahydirofyrhayl mad ¢hd filoal |y accept abl e salts e.g. oxal ates
may be used for exanple in the isolation of conpounds
of Formula | for l|aboratory use, or for subsequent
The t&gr{wﬁké)l rhstlﬁe@h%ﬁ‘{] HRERYE dafdnhY ?%}%?ﬂfeék&hﬁn%@k&y radical having
additio armaceuti1cally acceptabl e basic
from adéito istn carhbn "atdrss an@/ imdwdes ométboxgr, gélmixy, propytmygasvpwopyloxy, -
b asg’ ﬂﬂltl on salt of the acid conmpounds represented
utoxgy,an or any of its internediates.
I I | ustrative inorganic bases which formsuitable salts
include lithium sodium potassium calcium
The temg‘r‘rl@éq» LA wied Higrdin melawhaiszg@e@d in¢lndest Hearpyehlenogbreimo, iodo and
0L m U|ta i ncl ude aliphatic,
the hkﬁ fr% & r"%:d‘;%ar(:{lar 3%2 c'raor gagﬁ?ec%og% nes such as
met hyI am ne, trinet hyI am ne and picoline or amoni a.

The sel ection of the approprjate salg be |n'port n(a]
The tegn ' Hkyleny asspsed herqip sngapm a|difupetiqnal Brape eé‘r Yehphenehpd, saturated
I r e _
hydrep ol RaAEH 1fvish O o4 Al foms W RRRAL! BB lork piGlene, n
propylene} irbuigidne ahti¢het ldteam " sol vat e” nmeans a conpound of
Formula | or the pharnaceutically acceptable salt of
a compound of Forrmula | wherein nol ecul es of a
The &Hht 8tk &y RV SR uS® HeRGO RS £ dihifdcBonat rMﬁﬁrﬁied or unbranched
l'attice. "A suitabl e solvent is physiologically
hydrocaben adslical having ével trs sig eathdmiatonsst andddving at ddast el deabls.bond, and

e dE B TEnS b uitere SRl e BRI ne ol ccu o i s

referred to as a hydrate. The term "stereoisonmers” is
general termfor all isomers of the individua

The twm "eﬂ@w@n@ hagt used herely megisyr difynetienabprasgiesk qrowbesmehed
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The term “pharmaceutically acceptable salt” means either an acid addition salt or a basic

addition salt which is compatible with the treatment of patients.

A “pharmaceutically acceptable acid addition salt” is any non-toxic organic or inorganic acid
addition salt of the base compounds represented by Formula I or any of its intermediates.
Illustrative inorganic acids which form suitable salts include hydrochloric, hydrobromic,
sulfuric and phosphoric acid and acid metal salts such as sodium monohydrogen
orthophosphate and potassium hydrogen sulfate. Illustrative organic acids which form
suitable salts include the mono-, di- and tricarboxylic acids. Illustrative of such acids are, for
example, acetic, glycolic, lactic, pyruvic, malonic, succinic, glutaric, fumaric, malic, tartaric,

citric, ascorbic, maleic, hydroxymaleic, benzoic, hydroxybenzoic, phenylacetic, cinnamic,
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The term “treat” or “treating” means to alleviate symptoms, eliminate the causation of the

symptoms either on a temporary or permanent basis, or to prevent or slow the appearance of

symptoms of the named disorder or condition.
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Compounds of the invention conform to formula I:
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R (D,
wherein R, R%, R3, A, D, B, m, n, x, and y are defined as described above.
In one embodiment, variable m is 0 and variable n is 2. In further embodiments A is selected

from the group consisting of CH, and O.

In other embodiments, D is -(CR’R®),-. In still other embodiments, z is preferably 1. In
other embodiments, each of R’ and R®is H.

N

In still other embodiments, B~ represents a piperidine ring.

Further embodiments provide for R? being a 5- to 7-membered ring that is optionally
substituted by 1-3 R'groups. The ring may contain one or more heteroatoms independently
selected from the group consisting of N, O and S. In certain embodiments, R’ is phenyl that
is optionally substituted by 1-3 R

Additional embodiments provide for compounds of formula I wherein m is 0, nis 2, and A is

CH, or O. In these embodiments, R! is selected from the group consisting of H, F, Cl, Br, I,



N~ 5, 6-di hydro-4H vyl nethyl }-5, 6-di hydro- N
i ni dazo[ 4,5, 1- 4Him dazo[4,5,1- ij]quinoline
wo pjoguisyed ine O F F  26.11 8-nethoxy-2-[(4- 2BCI/ES2006/028165
8-nmethyl-2-[(4- | phenylpiperidin-I-
phenyl pi peridin-1 N yl)nmethi]-5, 6-di hydro- N

v, (SR s G D b A RRIL gy,
0C, @a@kﬂéaeﬁrmﬁm R2is{s8tebRd 6dm BGnd 4, §-18) hyl 2 {4-[2-(4
f1 vior ophenyl) propyl ] fluorophenoxy)

pi peridin-1-yl methyl }- Nethyl]plperldlnl- N~

Wheq (%%ng)g)lggg jrfghei'{;lfei{llt qr?ﬁegé %f%ﬁ%n %ne }59 %aei %(gﬁa.l centers, those
compbﬂlr]dﬁlﬂm Kidién arfd e M0 QEé@alﬁB&&nBGiF ﬁid&%@ébﬁ{e@ﬁ&dﬁ& oil&s a
26.15 8-nethyl -2-{4-[3-(3- 26.16 8-nethyl-2-[(4-

racenfi¢ ptBLe. P Pyessripay sriion ncludgs 3py ppssitle %%PWFS) diestgeeomers,

racem% %?hgaz I ih% 6%' QK? p;gclﬁjlig)ﬁlf k?rpx{lﬁzpw th%phcalW acjtlve forms of the

compqltthdmﬂ thea@vehtidr ldajflyﬁipmpaﬂrleﬂ Hot Bxaim‘zle,[bﬂy chirht chromatographlc
| -
separq;loﬁé}lﬂq?;gcelggla{%f Apy(sxnthesm 1'Erom optlcal?y gcetltvg s1|:art1ng{ 1Inate ials o%gy 18

asymmetric synthesis based on the procedures described thereafter.

Certain compounds of the present invention may exist as geometrical isomers, for example, E
and Z isomers of alkenes. The present invention includes any geometrical isomer of a
compound of formula I. By the same token, the present invention encompasses tautomers of

the compounds of formula I.

In addition, certain compounds of the present invention may exist in solvated forms, such as
hydrated, as well as in unsolvated forms. Thus, the present invention encompasses all such

solvated forms of the compounds of formula I.

Also within the scope of the invention are salts of the compounds of formula I. Generally,
pharmaceutically acceptable salts of compounds of the present invention are obtained using
standard procedures well known in the art, for example, by reacting a sufficiently basic
compound, for example an alkyl amine with a suitable acid, for example, HCl or acetic acid,
to afford a physiologically acceptable anion. It is possible as well to make a corresponding
alkali metal (such as sodium, potassium, or lithium) or an alkaline earth metal (such as a
calcium) salt by treating a compounci of the present invention having a suitably acidic proton,
such as a carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic organic
amine (such as choline or meglumine) in an aqueous medium, followed by conventional

purification techniques.
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Preparation of Compounds

Compounds of the present invention can be prepared by various synthetic processes. The

selection of a particular process to prepare a given compound is within the purview of the

person of skill in the art. The choice of particular structural features and/or substituents may

therefore influence the selection of one proce

ss over another.

Some starting materials for preparing compounds of the present invention are available from

commercial chemical sources. Other starting

compounds, as described below, are readily

prepared from available precursors using straightforward transformations that are well known

in the art.

Within these general guidelines, the compounds of formula I generally can be prepared

according to the process illustrated in Scheme 1. Variables in Scheme 1 are as defined for

formula I hereinabove unless otherwise specified.

Scheme 1



Precursor (i) can be prepared by a nunber of processes
as described in nore detail below An exenplary
wpe@ces®Istay be sel ected and/ or adapted accor dP@yUSI®06/028165
the particular structural features of a given
precursor (i). Schenme 2 i | 1¥&trates one exenpl ary
process for makin recursor (i). Thus,
6- Fl uor o- 2- rreKFHyf—l tetrahydro ol i ne was
fornyl ated usi g i xeddf ormc/ a%}:jc anhydri de.
This am de was tﬁ é\n oselectlvely rated with
nitronium tetrafl uornobdrate. Thefor group was
renoved under basic hydrol ytic condltl 092155 and the

nitro group was reduced to the anilinei using hydr ogen
gas and pal |l adi um on carbon. The benzi m dazole ring

systemwas finally forned u3| roacetic acid or
an equi val ent in_the ,pres&hbe ofl m eral acid
catalyst. Schene 2 F | fornrg, V\K@ NOz BF,

Et OH N acetic anhydride ~ N 10 §l~\~ 60C_ O H
ZNOHNX ri EEOHF '0 F H £N f N NH,
Cl Scheme 3 illustrates another rret hod for

synt hesi zi ng precursor (i). 4-fl uéroanl I |me was N-

t {
LG inefbiE 1 ot felrReltp 2 AL Pal 3Py B S1edB by
precuﬁ?ﬁfl’ (1101886@61116) RAT¥AG grdips aMWSIMQﬁMUMe ftARP G iMlhde but are not
hmltegt hlﬁ -1 -1 odopr opan row
¢t @r%malﬁ ea@rwch aemesyaiesad yasvtataci d
Precufs@f &y (%ﬁt%l prﬁ%ﬁ@& by Iﬂﬁmﬁ%of?)g&%gse%§ dés%ﬂhé’d: ﬁlqnWetd%ta?l below.
fornyl  group, e synthesis proceede

An examalao}gpmsea‘samy mrselcote8cind/fve a&apté&btuenninﬁg t(om;ﬁﬁcﬂaﬁstﬂmmal
Li. N YO F . TENDCM NH F Li 01
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pr.ecuﬂigi@fﬁlfahﬁjogldoré Z-ﬁlé\!ﬁﬁ’—:l d&’a{‘k&ﬁﬁ;ﬁ—ﬁb /1%%1%%asff@n%léte&'usmg the
mixeddprmjceetiqanyydride. This amide was then regioselectively nitrated with nitronium
tetrafluoroborate. The formyl group was removed under basic hydrolytic conditions, and the
nitro group was reduced to the aniline using hydrogen gas and palladium on carbon. The
benzimidazole ring system was finally formed using chloroacetic acid or an equivalent in the

presence of a mineral acid catalyst.

Scheme 2
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N acetlc anhydride N 10% NaOH
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HyPOIC N o > N
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Scheme 3 illustrates another method for synthesizing precursor (i). 4-fluoroaniline was N-

protected with a Boc-protecting group. This group was then used to direct ortho-lithiation,
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catal yst. The resultant product was cyclized to the
benzi m dazol e using chl oroacetic acid or an equival ent
Scheing 3t he presence of a mineral acid catalyst. Schene 5
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Scheme 4 illustrates another method for synthesizing precursor (i). Amino-3-nitrophenol was
reacted with 1,2-dibromoethane under basic conditions to produce 5-nitro-3,4-dihydro-2H-

1,4-benzoxazine. The synthesis then proceeded as outlined in Scheme 2.

Scheme 4
o
C[ _KOHIDME [;[j H,, Pd/c j __> ]
) Bu,NI, reflux B N TEon
\o-—

Scheme 5 illustrates another method for synthesizing precursor (i). 8-Nitroquinolone was
reduced using hydrogen gas and platinum oxide catalyst. The resultant product was cyclized
to the benzimidazole using chloroacetic acid or an equivalent in the presence of a mineral

acid catalyst.

Scheme 5
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Phar maceuti cal Conposition The conpounds of the
Schempe 6 gldystraien arotherometivad fdyeyithesizihg peeduisot @). Chiy setich@riabnalogous
to Sc ehaer ceutical conposition conprising a conmpound of
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sol vate thereof, in association with a
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solid or liquid. Solid form preparations include, but
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Precursor (ii) in Scheme 1 can be obtained from commercial sources or otherwise synthesized
by using well known synthetic methodologies. In general, precursor (ii) can be prepared, if
necessary, by the route depicted in Scheme 7 below. Boc-protected 4-piperidone was
transformed to the vinyl triflate, which could in turn be converted into the cyclic boronate
ester using standard conditions. This intermediate underwent Suzuki reaction conditions with

various aryl halides in the presence of a palladium catalyst, yielding the final compounds

after deprotection.

Scheme 7
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F own to the pharmaceutical fqrnulation art. Exenplary
or pr??&ﬁﬁ% §?RH°6H%‘Y GORPLHEERS: fAYVERSIing wax sugh asGrnitye @ﬁ éattyramd
glycerided £1C&ycBh blifer 1§Yi€s@hl%ﬁé@ Shd thb 2YNd HBreARH Rdispersed therein by,
preservative agents. Depending on tRe nobde or ’

for exazeme, ﬁilmrrgatﬂmmolltdndlth@eme mixtwad istherpemiréd @b vedvenient sized

fron1 05%w (percent by weight) to
mouldé%l u%ti% ?r%lra@ Inl‘?fcul arly, from about 0.10%w to

SultabIEQ‘%(MVier@fncIuldé WW@nﬁfed&@ @ndgﬁh\éﬁﬁﬁq' é&f’bon@!e ma nes1um stﬁarate
per cent ages by wei ght bei ng based on the t ot ag

talc, la@tpsq, ReSaEopRsHB, dexiin, starch, tragacanth, methyl cellulose, sodlum

carboxymethyl cellulose, low-melting wax, cocoa butter, and the like.




A therapeutically effective anount for the practice of
the present invention can be determ ned by one of
wo@e@7osys skill in the art using known criteriBCT/US2006/028165

i ncludi ng the age, weight and response of the
i ndi vi dual patient, and inté&?preted within the context
of the disease which is being treated or which is
bei ng prevented. WO 2007/018998 PCT/ US2006/ 028165 31

The tévpdc@eposiion iV\élsh avenddil $c ovhrde dhd foamulakion o6theautivisconiponent

ent ention. exhrg#t activity as

S
with gsiap ARG et 8 b Riar Do £ Gpshlsat e e agtive component
(Wlth %?R@t‘h@ﬁtf &pérccagieyg)qmrﬁouhsé@w PESrieMhRh 1pﬁﬁlé 519 WsBEiktYon with it.

he conpounds of ‘the present” i nvention exh

Slmllaﬁh’,rcwhe% @ ippbudsdt i ators, nore particul arl y as

positive allosteric nndulators, of the nd uR2

receptor, and are useful in therapy, in particular
Tabletspok B! JaciadtsTRAY cAfsules didboOGcaak s@mﬁd&sg& Rirak Shi€able for oral

di sorders associated with gl utamat e dysfunction in an
admirigiraiign. Mor e specifically, the neurol ogi cal and

psychi atric disorders include, but are not limted to,

di sorders such as cerebral deficit subsequent to
L1qu1¢ &Frfh GRS 1r8ﬂu®3;b}11tlaﬁ§j s@¢p2hdibig and Emkions. B6F Shfple,

hem a, spinal cord trauma, head trauna, perinata
Steﬂlwﬁts&?rawat&%rrepﬂén%\gla/esltsohrﬁry%@f the eetite GoEOYRGY may hafauid
[ ed

prepa%@ﬁﬂ;mﬁbfe fBP% grgtglglé;ﬁlu J}] ﬁtﬂaﬁgﬁ? o qgf‘d; ?do?ﬁrﬂo% tions car{ also Re
formulatediredohgmnen egiedus polytthyledaghgel solwtdnnopat h Y,

cognhitive disorders, idiopathic and drug-induced

Par ki nson' s di sease, nuscul ar spasns and disorders
Aque@ss@ﬁmhg ebr\rd] radﬁ%sgtrat@h AR B8 bféf)hfe\i Hy B HiOthe ReERY

epi | epsy, convul sions, cerebral deficits secondary
compepest tm‘g@tdr mdaaddmgsqmmtwdptcobmts ﬂagmmrg@e(ltsnsihmumg, and

urrnar onti.nence,. subst
tick e AR oo UERREL Aot Rty S PG RipHiadk ' persing
the firfelipgity RIRd @St P oM pthetith Mabs to FHER b ifla vik@RBGSRerial such as natural
products,  al cohol, benzodi azepi nes, cocai ne,

synthafiscEmy @lnswpﬁh& mlbﬂoseta@dl)um ershenoadiay] coliblosmphd ethion,

[ X/ et | sor.der

suspeﬁtﬂf% géeéll LKL gJ'nutg tﬂ%}gl%?ﬁ%(%hﬁ m%g%técgls %ﬂ'(c/ egi%ﬂ%lﬁﬁy doyné)osmons
1ntendéd fardelryse amy qasiin 6ﬂieﬁ¢ﬂ”fﬁéﬂe@:olcﬁinge§7$ee€€n$ﬂg dlayorihsland)or

nood di sorders (including depression, mania, bipolar
Preseryjpiits agshls) |  circadi an rhythm di sorders (including j et

lag and shift work), trigem nal neural gia, hearing

| oss, tinnitus, macul ar degeneration of the eye,
Depenglingsorsthe aierof edmisistratianth¢ phaimadeutgabeunhyeositamdwill include from

about ﬁg)ra'%% é:taﬁ B)Z%v%} %bntp @E(}:Lﬁlg)sgp@lrﬁ%rle :pglt'tlrcg}%al%f,b!frgmpa%logf 0.10%w to
50%wP 8 thelchApbRid 6f theidventidhl F)\él%eﬁllﬁgé"s' BP%éignt BlifEPased on the total
di sorders (i.ncluding narcol epsy). attention
weightjeff the cempgpéemct i vity di sorder, and conduct di sorder.
The invention thus provides a use of any of the
compounds according to formula I, or a
A thermbﬁiinﬂﬁli}eblf&”&cm&h binoagicloptha Bk tisabf th@ pré&sehiMaténtidi@ae8E determined
for the manufacture of a nmedicanent for the treatnent
by onepf offipap skilh i the At usng kaown seitsedacludiag ghe age, weight and response
of the %Al’?fg\g%ﬂﬁag ﬁ)@ r%f agltdgﬁ e}'ﬂg}étt%@ 'g}d e{ri)llg QY thofalhér&tsge%g \x]t:hl(féh & %@mg
treateccamwhith orisin srevasatl above, vvher eby an ef f ective
anount of a conpound WO 2007/018998 PCT/ US2006/ 028165
32




according to fornmula I or a pharmaceutically
acceptable salt or solvate thereof, is adm nistered
wo eood/opsavs ent in need of such treatnment. The | PWBEN$10061028165
al so provides a conpound of fornmula | or
pharmaceutical l'y acceptable3§alt or sol vate thereof,
Medi@g (herei nbefore defined for use in therapy. In the
cont ext of the present speC| fication, the term
“therapy"” also includes "prophylaxis" unless there
We h&\reedlsquelreﬂ itleat ithredd ooaicuodissof the pieserd qutentioy extiibié attévinas

"thera eutlc e ul d be
pherma AR St isgns iR Sf efiotiue S dhhentar More
pamcagmtyeehte o@fn otuktR otf&l@esﬁesent ﬁN@ﬁﬁdrpékthif 4oty aglﬁ&@ﬂ@a%&%smore
adn1n|strat|on of an effective anpunt” of

partlczc}@rﬂw@@ pasibye eliesteicasedidatpisyefthe oHFuR? rmeptog,aané a6¢ méﬂ in

R e e e e C e
with gieenpadsamncioOpivd athhlc therapies for prevention of
recurring conditions and continued therapy for chronic
di sorders. In use for therapy in a warm bl ooded
u 0 pL.es
More §ﬁ%cgl‘r?éallg/ 1 1 o?ogtf'%am 1d p; gﬁ%g& d‘lpctq'ﬁé)r]; %ﬁclﬂ?de ?St 370 hot limited to,
dlsorctemsuehlas ombrab&ﬁidﬂmbsﬁquaﬁlto cado Hiypass Bulpgry afilyerhfingEstroke,

%@ ﬁdlﬂg or intr nuscularly, subcut aneousl vy,

cereb %W’iaySp“? PP SECNES ﬁea e PR eRPTIg, cardiac arrest,

hypogdlidndt H%@ﬁél(ﬂ%}ﬂage deBlehY gﬂ&ﬂ&hg AIBRL 1ﬁH\Fc%|dld3égmgtla) Alzheimer’s
intrathecally, T©ntracerebroventricularly an

dlseaaenﬁenmmgﬁon B fhorephanyaiophi. lateral pclelfoemr mdllaifrdamzigemammopafhy,

vent.ion, .t he, route, of istration is qral
commifiy gistpRiLtRRi¢ A rfeiinbsd PoriboR s eisasmmuiodisongms and
disordefs dsB6ridtediiveth@husa @It BiashidiBl i dinghRniRy, %bﬂ%?éyocforfvﬁﬁmns
di sease, age and weight of the patient an ,

cerebrabdefisits seromeeiy]ty preipded states dpjleptinus amigsrine igcluding migraine

the in i dual
neaasSSh 0 pc s S SRS DRl S T8l PR
substﬁbés\/ﬁchhhﬁplﬁtémmﬁﬁ: @B aab igpedhche Alebibl Behz@E aR s AR aine,
or delivered in a form suitable for oral use, for

sedatiygss RgPIOtics.$tca), Payahesis, srrblzewg@nawwtyaﬁaclg@ng gengralifed anxiety
dlsord%ﬂ pefr(gillsg%@ér A§0IC Rh{?ﬂ b§9s|s1?/% c8ﬁ]1 Lrlrlglc?élrﬁﬁ So?tﬁ]%yﬁ’@goost -traumatic
stress ﬁrsbrdmk ERD), mwdahatomdnrs:(ahclading ﬂem’ex%n adanid, 0ipotat aligokders),

. as r m Ol agueous
circadizgy rﬁﬂ%shfﬁs dpvq@gflﬁﬂ%%t aiz 4 SR - Sigsyanal ngnralgigchearing
loss, tﬁ@ﬁf’ﬁ@ lﬂﬁ‘éﬂ:ﬁla@ ﬁ@géhbﬁﬁgn Bth%' e, éillecsi% BB QRnk ?éﬁh‘éﬁfé ddﬁhg‘f"aoute
ormt hat is Suitab f or "nasal admnlstralon
and clegupinpkia, staies, aeven%usan mqnacaa}ble pais aeudvpapise pmn, mﬂynnnatory pain,

h
and pE s PEpE TR ANS 8% SFaf PO Do bt ry ey, atention

deﬁcﬂ¢l@ﬂ§l@ﬂi¢ﬂdﬁy diesielet, ied cheiiet d{ls@ljdélo may be admi ni stered
parental ly, for exaq&i I ntravenous,
The inveptionthys Bioviies agsme gongrounlnaqegrdiag tol farmula I, or a

PR v R T T

the treE’&ﬁTdnUSﬂﬁiQﬁdﬂ}H@&ﬁﬁhu@ﬁ discasgetiabase. a finely divided
powder). The conpounds may al so be adm ni stered
transdermal 'y or sublingually. In addition to their
AdditiHﬁﬁlg} theli P%rﬁ’ﬁﬁ 'fé\ﬁ dedh&hbe forttﬁftrgaﬁﬁi@ suBJecf Qfr fgrl n8 from
I, or reo are useful as armacol ogl ca
any ofttb@b@ndutmns higscdesee Iabqweenmembyl as bﬁfamﬁanedurrmht ofa edmpound
vitro and in vivo test systens for the eval uation of
the effects of inhibitors of nduR-related activity in
| aboratory animals as part of the search for new
t herapeutics agents. Such ani mals include,




for exanple, cats, dogs, rabbits, nonkeys, rats and
mce. The invention is further illustrated by way of
wo b@7hobowWi ng exanpl es, which are intended t oPCT/US2006/028165

el aborate several enbodinments of the invention. These
exanpl es are not intended té2 nor are they to be

a L&

co R B o 4 A e B R O Blreck

admigistesadvid sgatitrann asedoefrsticicibameyt. ddednvdntidn hisp @iravides a compound

N ous nodi fi.cations nd variations of the presen
of TG o) PRG0St SRR o7kt B T BereGh PGB OR B BHgfned
for uRNA therdgier efore, are within the scope of the

i nvention. General nmethods Al starting naterials are
commercially available or earlier described in the

literature. The 1H.and 13C NMR, spectra were .recorded .,
In thegenfaf OB i ok oRbS ey G R B0 AR g P e
unlesS fRES 4o RBERASinARRALIBAI t8Thedond@by. TiRAemntkhédABelvid? sher 1H
NVR respectively, using TM5S or the residual solvent

"therapegtieallya shoudd be eprsirued pecgedingly aThel test) "ghresaf vithin the context of
: et i
e 30 Ak 08 OSSR HRET Sy

compbumeosihk ptdsemtdnedntiohgo higpat sitlks agpperisiingdisenst BAte, acute or
recordings (s: singlet, br s;. broad singlet, d: .
chronig, gp fospitigate 3 Fecpira copditigha Thisdefipifiopg|spiepeuppyasses prophylactic
. ¥ ! L aui doohr . .
ber1 Ao B By AT O PR L e
In usafondiesany ih@VRroebliodtd agmelf suah afh hiname e @rgmuad Gf thampdesent

. ZQ si.ngl.e. .quadr.opol € mass spect.ro er. The SS ..
inven g ey et Gy G e O A e GhgsPupal Giosiion by
any r&@¢ ifefuddRes @19 AnirAmascRRely! fibBuRRSHUSEy, Pally VigtrhPRally,

mode. The ion spray voltage was 3 kV and the mass

intrapsyi tomealbymrinteathevacicallya iniasieiqusty, epiduratip-in@@hedally, scan

. t] of. 0. . .he col.u . X-Terra W\t er,s
intrachtelfFy sty and By iiEe E6h B e it P BelCRien Sl the
invenfiofipth@rouwldOPadaciatsatiidd islotal] nbvdivha Brattumsadet at e

(ag.), or in 0.1 % TFA (aq.). WD 2007/018998

PCT/ US2006/ 028165 34 Preparative reversed phase
.Gl e |
The e HIRRDARY Y B0/ Be o li3 ML ERE AU UBg a0 and
weight®f thEDafetnand, othenfaders dotnatty. cosiklefed dgttheattedding physician, who
chromat.otron was, perforped qn raotating silica gel /
deten@%%ﬂ%l{lﬁim@al, regnespndsigaags level %aonaa%@mpaﬁa@te)
coated gl ass sheets, with coating |ayer of 1, 2, or 4

mmusing a TC Research 7924T chromatotron.
As méawiontd elaviepthe sbmpountisalescribed demirsmay be praysdedgr debivered in a form

. | Lt t ' | i an, 1219- 8002
st 5 off W T BAORe. f ® BIS e By T B Mt SApAPofueqs
solutiéh, b6 R8N, endvidRA0AR! sudASRA3 Altertively, the 36Mpounds may be

chromatography in silica-filled glass colums.

formulated B¢ éorhesd eilminisieatiopelor examnle.ias ar®m, nNtHent, isels Fpray, or

e T OB PP DA et i
also mdyiisairavid&heoeform thditie syibdld e AsabadhiihispaOME It @@nle, as a

t he compounds of the invention can be anal yzed using _
nasal spray,dapd dxepsa gsdnygrowdgh chicgieamponads antby adplinigisresldo de vagina or

. | . '
rectu] i 4B TBI of £ SoRtor™ TRY SopSuklS dencrtbBQ ekl huldiBa g bt
adminigercd pareftall§/for Trarafle, Bt intravenoud 9RPavedienian subditdhe8us, or

intrangl)tslcl.lé}gr_rinjeetfggtly or gl%?s?oSn T]}ie clsl?rypro%ﬁ s can %’ad%?ﬁigtgpe%;byBlfallc,uafﬁgt’ion (for



Neur ochem stry, 1997,69: 151. The net hodol ogy descri bed
in these publications is incorporated herein by

wo edoenersee. Conveniently, the conpounds of thePCT/US2006/028165
i nvention can be studied b maans of an assay that
rreasur es the nobilization o 3int racel | ul ar cal ci um

e 58 ligp B, BERLEAE, EOPLAO T T a8 GO

transdiﬂﬁlanj}oﬂdbﬂﬁgﬁﬂlyc activators of nGI uR2 via cal cium
nmobi l'1 zation. A clonal HEK 293 cell line expressing a
chi meri c nGluRZ/ CaR construct conprising the

In ad%ﬁ g)g gxls%aLe | n %%%gﬁ%ﬁf[g% qgéa nchl‘?%@ﬂn §oﬁfonﬁgﬁngzor salts thereof,

are use@hl ek phmmexce]pgmal, toblsse metdmvelbpmemramdwmmdandmatlhm ofinigtro and in

Vivo tssg}%%g%tg? gqrghq)?vahéa}t]oagi girel Ct I gltg)ltﬂgrcgg {;)%@E#I\i]%%glg% ragt(l:wty m
labor%B@mrﬂnﬁﬁfs Qg RQrft of At sBhth [?cﬁ'trfé\’z‘ﬁ}ie géhticg' @géﬁ@ SGH&RAImals include,
no I zati o Intracel lul ar Ca2+ whi ch was neasured
for exaimld; lchtPRlepeatapbits moakeyddrdtoandsmisei or to anal ysi s,
the cells were trypsinized and plated in DVEM at
100, 000 cells/well in black sided, clear-bottom
The ifRIntiBH ¥ futth&OHLaeht bf bk 36 BSwing BRarRpIRE, SFhi¥ILA® intended t
el| nélulbat ed under SO/SWt 37C ovelp;g]rl gaﬁ?b Cel Ils vvelrnféer1 e
elaborajasiygrahiemhodiments aftlee m@ntmny MEER/¢xa8Tegs ata/potdaighdgd to, nor are
they t[gg)%gcgﬁ%t{uu 'Fiqg rimn?i e%ogé Wée mQ/eﬁ@l no rl?é‘vdﬁ Bo cnfear tgatftpe invention
may §prhétidet Behebw e ihdNafc! artﬁﬁMrl&@bschﬂ/hb@ﬁﬂ. muﬁmvhﬁﬁﬁdﬁicatlons
20mMM Hepes, WD 2007/018998 PCT/ US2006/.028165, 35
and verigens 0 Bremresgnt Wveptinnare possiblum \Wey of theveachings hetejn and,

ggﬁﬁ* H D-gl ucose and 1.0ng/mM BSA
there ?‘g%l on ?%ﬁfﬁ)g ﬁh.gqg{e?ﬂggl'experi ments were done
using a laser setting of 0.8 Wand a 0.4 second CCD

Genecédmetlodsshut t er speed. Extracel lular fluo-3 was washed
off and cells were nmaintained in 160 L of buffer and

U S NN R N TR e e

The ﬁf %@W?ﬁ M ltrlé@geé“% kelé&[d%ﬁ %thér moélfﬁ%{(ﬂg%df’\g@g%% g%@éfﬁ‘ég %r

Vanag @Qq n : erd %&%%”Q%O@MW%@WO@%HE 16 113 RAPR Jespectively,

| t| was made and fl uorescent
usingsflrl\gﬂa)hrﬁlamméualsobnedwgﬁab as laferela@dlmdeumteds&lw(fm@ solvent

H e R T
fine s@ﬁ@ﬂnﬁ%@' %eUs‘i e\f/ééa??&’arﬁ?gﬂh ‘ﬂ[eﬁffecorﬁﬂ@s ECofh et hrisMBsoad singlet, d:

val ues o maxi mum DCG 'V ef fect) were
doubbhltdupméb‘iqu@‘tﬁﬁgnamﬂllimle’tbar aneter |logistic equation.

A [ 35S] - GTP7S bi ndi ng assay was used to functionally

assay md uR2 receptor activation. The allosteric
Analyzhi Wdinerigatt chrbingtogfaphp sgpavatidas &illowled Hyunass spéditafdatections,

e PN g o ICLEC 4 B
quadl%BélglrQ{%s 9%&&81?1% h?nJH‘lé@% S oi¥er \J&E%qﬂ%ﬁ@d’ whth ag%‘fe%gospray ion

rinci ple that a onists bin
source opqa‘ated in e pegtive snd/or rstghiied iah mc@l@Pl‘hZél’ilénespralyamgegQaWas #ekV and

rotein. Since [3 - GI [ anon-h. dro ahl e
the meEBPREITBReT VS LAt UL B 0 P08 ARt G o the column,
X-TG@R/IW ateFXERANG& S0, 3.5 %S, \Kf%‘%ﬁ)@h@d a ﬁﬁ&dr\g%dl&ﬂ froh1$ % to

bi ndi ng’ assay therefore provides a dquantitative
100‘Vm@amtslmn1® woM prspondenageiate @), or in 0.1% TFA (aq.).




Menbranes were prepared from CHO cells stably
transfected with human nd uR2. Menbranes (30 g
wWEe@re1898 wer e i ncubated with test conpound (3P®A/U82006/028165
300M for 15 min. at roomtenperature prior to the
addi tion of 1M gl utanmate, aftl i ncubated for 30 nin at
30C in 500 | assay buffer (20 mM HEPES, 100nM Nadl, |
O MyCl2), containing 301tM GDP and 0. 1nM
Prepaf 858]reveTded $hi&2FMorthto graphy waReacdn #G$lssemgomapdarated HREC with
. in triplicate in m | ypr | ene 96-wel | pl ates.
a dio Mi‘%@t%F@gﬁgsﬁW%@gC@@%?EHPHW@&PP]&H%Q ng a
PurifiPRFdA8h SRoMldirol a4 SeAEim &N MRtk |stifth o26 o35l k, 60 PF-
" 1fi I ter}ﬁam' c(r)opl artoes.al ?he filter pl ates \Aé?e g}%sfﬁ&\jﬂeﬂc X
254 withscapdiumistiiphate peaptddozlevashedsss ffity coatifgMysooli 1j2) or 4 mm using a
hos buf f er H7.4). The filter plates were
TCRE%%@@%‘S% ° atQ}f‘Pnsci ntillation fluid (M croscint 20)
was added to each well. The anpunt of radioactivity

__bound was determ ned by counti n% pl ates on the Packard
Purifigghionod prodwg ogerp @i dsro 0619 L84 F uEdkx tiash G GotumiBdVarian, cat

#1218V S 00 B BROEAS P B R PR
1225602621 2286034)abEisly BsshlirdiRdograpigpin SiIRALEISE ks cdlins.
foll ow ng abbreviations are used in the exanples: BCC

Microveve hgaftrisayesatasionped mspSmabhiSyathsazeringlpurmds migmwave cavity

o A5 S A BN 0, STy RSO BT ),

di chl or onet hane DHPG 3, 5- di hydr oxyphenyl gl yci ne;
| BAL di i spbutyl.al um num hydrj d DMVF . )
The pRpuRgagp {oRyPPB THahp due CPRRLIT ﬁ_gfhwnvwopagm Beanabped using
standdzl RYdaG 9 for PnRMoRS! FRYH .aﬁi?a{dl':;fiesoﬁf %%taﬁta?é\lew&ta@’ e Fell
Et CAc” Et hyl acetate 1PR Fl uoronetric | nagl ng ate
known gatheart@s/de®ripad i Hoommmply, Aphmon ephled 982, Neuron, 8:757; Tanabe et

ot 1R ER O, Sl A B X Y SBIR B W, 19975,
Neurdehaist§ 199885181l ortenakddblédds&iDed ih Eﬁ:s% B%K{/'iect&%bns is

. triphosphate MCPBA 3-chl c_)roioer benzoi ¢ aci | _
incorpesathd herrioNpyReferaneeh (opyenientiyvd thesamponnds ofiiled maiention can be

studiedBYMlan§ of 5 QA it merrdihé HoBimiGHbLHASIRIB L Scium, [Ca?*];

in cells expressing mGIuR2.

Fluorometric Imaging Plate Reader (FLIPR) analysis was used to detect allosteric activators
of mGluR?2 via calcium mobilization. A clonal HEK 293 cell line expressing a chimeric
mGluR2/CaR construct comprising the extracellular and transmembrane domains of human
mGIuR2 and the intracellular domain of the human calcium receptor, fused to the
promiscuous chimeric protein Gegis Was used. Activation of this construct by agonists or
allosteric activators resulted in stimulation of the PLC pathway and the subsequent
mobilization of intracellular Ca** which was measured via FLIPR analysis. At 24-hours prior
to analysis, the cells were trypsinized and plated in DMEM at 100,000 cells/well in black
sided, clear-bottom, collagen I coated, 96-well plates. The plates were incubated under 5%
CO; at 37°C overnight. Cells were loaded with 6uM fluo-3 acetoxymethylester (Molecular
Probes, Eugene Oregon) for 60 min. at room temperature. All assays were performed in a
buffer containing 126mM NaCl, 5mM KCl, ImM MgCl,, ImM CaCl,, 20mM Hepes,



ppm parts per mllion RT roomtenperature SPE solid
phase extraction TFA trifluoroacetic acid THE

wao edorakspes of uran TLC thin |ayer chromat ogr aphpCEADS2006/028165
2007/ 018998 PCT/ US2006/ 028165 37 Cenerally, the
conmpounds of the present in%®2ntion were active in the

scribed h in at concentrations (or., wth
006 BRBRXE 1Y RGO i e The Sy snie B OB R ol
D-glucb& andNV@Rg/mBIRAEctRROY Y2l pep of less than 1 M nore
preferred conpounds of |eSs than about 100 nM For

exanpl e, the conpounds of Exanples 26.55, 26. 56,

rued BB 40488 B0 8 S IR £524 91 &k cop camer
shuttdPisgged! ExtradelRilarloey Waglivadied ConRRAWRHS wely B Ratdiddan 186 uL of
Precursor (i) Exanple 1.1: Tert-butyl (4-fl uorophenyl fL

bufferapndpizaed dn El‘.p: ]@}RRTdsﬂha@éﬁQH ¢fgpst gpmpound (0.01uM to 30uM 1n

. f -an he . ) _i.n THE (200ml
duplidylly i RERRATRY 10 @b oot SRt Peatley e i on
FLIPRhEluoesodrit ismammutlﬁn\ﬁmrddd&gﬁﬁl ﬁdﬂiticglam 75 lsé&‘otdlﬁs” at which point a

r.enov.al vents, the residue was dissolved in
secongaggiion ﬁgﬁﬁgk\é A0V wegpade epd Eugreseent sigaale perdgieporded for an
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Membranes were prepared from CHO cells stably transfected with human mGluR2.
Membranes (30 ug protein) were incubated with test compound (3nM to 300uM) for 15 min.
at room temperature prior to the addition of 1 uM glutamate, and incubated for 30 min at
30°C in 500 pl assay buffer (20 mM HEPES, 100mM NaCl, 10mM MgCl), containing 30uM
GDP and 0.1nM [BSS]—GTPyS (1250 Ci/mmol). Reactions were carried out in triplicate in 2
m] polypropylene 96-well plates. Reactions were terminated by vacuum filtration using a
Packard 96-well harvester and Unifilter-96, GF/B filter microplates. The filter plates were
washed 4 x 1.5 ml with ice-cold wash buffer (10mM sodium phosphate buffer, pH 7.4). The
filter plates were dried and 35 ul of scintillation fluid (Microscint 20) was added to each well.

The amount of radioactivity bound was determined by counting plates on the Packard
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SPE solid phase extraction

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography
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Tert-butyl -6-fl uoro- 3, 4-di hydr oqui nol i ne- 1( 2H) - car boxy
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of TFA and DCM (10m , v/v=1;1) and stirred overnight.
After renoval of solvents, 3fhe mixture of formc acid
(10.5 M, 278.9 mmol ) and acetic anhydride (8.4 m,
89.3 nmol) was added to the residue dropw se. The
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In a similar fashion, the following compounds were made:

Example 2.1: Tert-butyl-6-fluoro-3,4-dihydroquinoline-1(2H)-carboxylate

)
N
X
A 1.6M solution of tert-butyllithium in pentane (37 ml, 59.17 mmol) was added in a dropwise

fashion to a solution of tert-butyl (4-fluorophenyl) carbamate (5 g, 23.67mmol) in anhydrous
THF (200ml, Argon atmosphere) at -78°C. After 15 min at -78°C, the reaction was allowed
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Example 3.1: 6-fluoro-2-methyl-3,4-dihydroquinoline-1(2H)-carbaldehyde
L
N
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The mixture of formic acid (28ml, 726.3 mmol) and acetic anhydride (23 ml, 242 mmol) was
added to 6-fluoro-2-methyl-1,2,3,4-tetrahydroquinoline (4 g, 24.2 mmol) dropwise. The
resulting mixture was stirred at 60 °C for 1 h.. After removal of solvents, the residue was
basified with 3N aqueous sodium hydroxide solution. The product with extracted with
dichloromethane and the organic layer was washed with brine and dried over anhydrous Na,-
SOs. The solvent was removed under reduced pressure to afford a red oil (4.8 g, yield
103%). "H NMR (300 MHz, CDCls): & 8.53 (s, 1H), 6.99-7.04 (m, 1H), 6.82-6.87 (m, 2H),
4.73 (t, 1H), 2.50-2.70 (m, 2H), 2.02-2.10 (m, 1H), 1.58-1.64 (m, 1H), 1.12 (d, 3H).

In a similar fashion, the following compound was made:
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In a similar fashion, the following compounds were made:

Example cl 6-chloro-1,2,3,4- 3.35g (85%), off-
4.2 \m tetrahydroquinoline-8- white solid
' /’l“ amine
O/
NMR 8.77 (s, 1H), 7.05-7.20 (m, 2H), 7.08-7.11 (m, 1H)

Example 5.1: 6-fluoro-2-methyl-8-nitro-3,4-dihydroquinoline-1(2H)-carbaldehyde

T
N

No, S,
To a suspension of nitronium tetrafluoroborate (8.2g, 58.7 mmol) in dichloromethane (50
ml), the solution of 6-fluoro-2-methyl-3,4-dihydroquinoline-1(2H)-carbaldehyde(4.8g, 24.84
mmol) in dichloromethane (20ml) was added dropwise at 0 °C. The reaction was stirred at 0

°C for 2 h., then poured into ice-water (40 ml), the product was extracted with
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1.91-1.99 (m, 2H)
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Product was as obtained off-white solid after filtration (2.10g, quantitative yield). "H NMR
(300 MHz, CDCls): 6 8.62 (s, 2H), 4.05 (s, 3H).

Example 8.1: 3,3-Dimethyl-5-nitro-3,4-dihydro-2H-benzo[ 1,4]oxazine-7-carboxylic acid

methyl ester
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L
N
O‘Nio—

To a solution of 2-amino-2-methyl-propan-1-ol (1.44g, 16.16mmol) in methanol (15 mL) was
added 4-Chloro-3,5-dinitro-benzoic acid methyl ester (2.1g, 8.08mmol). The resulting
reaction mixture was refluxed for 45 min. After the reaction mixture was cooled to room
temperature, sodium methoxide (1.22g, 22.58mmol) was added slowly, and then the reaction
mixture was refluxed for 45 min. The reaction mixture was cooled to room temperature and
ice-water was added. The precipitate obtained by filtration was purified on silica gel eluting

with 10~20% ethyl acetate in hexane to give the product as yellow solid (900mg, 42%). 'H



13.2 tetrahydroquinoline-8- red oil Ii N amne NHZ
Exanple 14. 1:

wQ2q¢ochissonet hyl ) - 8-f | uor o- 4- et hyl - 5, 6- di hydrpcBHS1008/628165
azo[4,5,1- ij]lquinoline FN Ncl To a suspension of
6-fl uoro-2-net hyl -1, 2, 3, 4- 4@t r ahydr oqui nol i ne- 8- ani ne

v {55 SR e (G Bl G b 74 FRLITR L B0

6H). solution was stirred over night. The reaction mxture
was diluted with dichloromethane and basified with
saturated sodi um bi carbonate sol ution. The aqueous

| ayer s back-extracted w th dichloromethane, and
Prepartaﬁgne%é:ﬁ%pq{é%rsor ganic layers were washed with brine,

dpi ed overg hydr ous e i | bered, an
concewsr at o@ vacuae: Pur i f| yBFf:IrHas
@Em omat ogr aE#i{Mm l'ica gem elatt | 0 &Elé %
v ethyl acet at efhexanes to 5% 2M@\NH3 i n net hanol ' 00;9

~MSapp 2007/ 018998 PCT/ US2006/ 028165° 45 et hy|
acet at e/ hexanes)) provided a yellow solid (2.8g, 56%9%.
"H NWVR (300 MHz, CDC13): 6 7.17(dxd, 1H), 6.78(d,

Exam%l'é)m ‘i~ﬂ§m§o §J%hfoi’6 334ilo-pBerdl- 2. 99 (m 2H), 2.07-2.13
, 1.42 (d 3H). In a simlar fashion, the

Iovm ng corrpounds wer e nmade: Exanpl e
chl oromethyl )- 4,5- 430 ng (84%, qi( )
Ndl hydr oi m dazo[1 4 5 14.2 N' de] [ 1, 4] benzoxazi ne brown
o"8elid Ni-: ':~ Cl NWR 7.27 (dxd, 1H), 7.09 (t, 1H),

The chu'(é(gl olez7 -3y n(on? -plg{lgirlg(gsl%gﬁﬁ @raglﬁel\f ﬁﬂ %sc(sﬂgmélﬁl}lde 83 A2g,
23.35#kho] ﬁ"@setoﬂlltﬂﬂwwo i) was mmlxe@ ford h.14h3 reactlon mlxture was

i m 4,5, 1- |
concer;tr@tgd gm the F:BSldL{pJ v]@)%u' nggv'egﬁg et ace@lt\leg/ETl(?esnglgcé was wlas éd with

water an@brife. 2Pnd Jnjgamg 'ﬁ')lase%va%%negitove@a{fhlydl%ug §od%un21%uff£‘ﬂe agd)

concentrated in vacuo to give product as red solid (3.7g, quantitative yield). "H NMR (300
MHz, CDCl;): 8 7.55 (d, 1H), 6.83 (d, 1H).

Example 10.1: 7-Chloro-5-nitro-4H-benzo[ 1,4]oxazin-3-one

GO

2- Amino-5-chloro-3-nitro-phenol (3.7g, 19.46mmol) was dissolved in acetonitrile (100 mL).
Bromo-acetyl chloride (3.37g, 21.40mmol) was added followed by potassium carbonate
(6.72g, 48.65mmol). The reaction mixture was refluxed overnight. After removal of the
solvent, the residue was partitioned between ethyl acetate and water. The aqueous phase was
extracted with ethyl acetate (2x). The combined organic phases were washed with brine,
dried over anhydrous sodium sulfate and concentrated in vacuo. The crude residue was
purified on silica gel eluting with 20~50% ethyl acetate in hexane to give product as brown

solid (2.4g, 54%). "H NMR (300 MHz, CDCL): § 7.94 (d, 1H), 7.31 (d, 1H), 4.74 (s, 2H).

Example 11.1: 5-Amino-7-chloro-4H-benzo[1,4]oxazin-3-one



Exanpl e 2-(chloronmethyl)- 8- 360 ng (92%
met hyl - 5, 6- di hydro-4H brown solid 14.4 N N N
w0 pdodars9pst, 5, 1-ij]lquinoline C  NWVR 7.31 (d, 1POT/US2086028165
(s, 1H), 4.75 (s, 2H), 4.13-4.17 (m 2H), 2.89 (t,
2H) 2.45 (s, 3H), 2.18-2421 m 2H) Exanple -
gchloromethyl)- 8- 17 ng (43%,
ony 5, 6-di hydro-4H brown oil 14.5 N-=J~
azo[4,5,1-ij]lquinoline CI) NWR 7.03 (d, 1H),
NG. 74-6.75 (m 1H), 4.83 (s, 2H), 4. 23 4 27 (m 2H),

Lithiugi agl?@é%pbgggp@p%}/%?g, Ztg 4 2 }_%@g%ag{gqqz to the éuspens@n ol':fxfa(r:moro 5~

nitro- AII-& ﬂ%ﬁﬁgfﬁﬁ%g}fﬂy}d ¢ r']j'gr ?’gtﬂn%% ﬁlofﬂﬁ 01141L Nlé\keactlonlnﬁﬁxmre

was stﬁreZi?at Gooth tﬁ(mtperékhi)e fo140x7&’%n1@ht "B}d)rpaauomzmmtu,té'w@mhea lfpenched with
2,85-2.90
water ghec pIUsPBS Qhasgw?@ }_P(té@%d w16]? Fthy](letog% gep Sﬁ%p)or%anéc phfies?were

washehI \ﬂgmgt{epan%nﬁ@HﬁS‘d S lafihPNrous sodium sulfate and concentrated in vacuo.
Jquinoling CI NWR 7.54-7.55 (m

The cﬁd@desﬁlﬁfwa(s wurifie on 4ilig gelslutpig)witht 6024 -ethyd gcqtate 112};9xane and 2%

methap@-ﬁp@éyg 6%6%% g)l%lg% ﬂ}?é)l‘ﬁlg:ﬁﬁ? Iée%%nﬂ (4%51%5;% /2)0 Qﬁ ﬁﬁzﬁ?%o MHz,

= Ehlr l2ar, I
coa PG B SRR 450 B g

NVR 7.5 (d, 1H), 7.21 (d, 1H), 4.83 (s, 2H) 2.55 (t,

ExamWé?erﬁ%Q%ﬁr%g%?%ﬁ?ﬁyﬁ ‘e@&%ﬁé‘l‘l@ﬁ%ﬁé e hydr o

\@j\d 100% 14. 9 N=~ -5-o0xa-1, 2a-di aza- acenapht hyl ene
N

NH,

To a solution of 6-fluoro-2-methyl-8-nitro-1,2,3,4-tetrahydroquinoline (4.5g, 21.43mmol) in
ethanol (100ml), 10% Pd/carbon (600mg) was added, followed by charging a hydrogen-filled
balloon on the top of flask. The reaction was stirred at room temperature for 36 h.. The
reaction mixture was filtered through diatomaceous earth and filtrate was condensed to get a

colorless oil (3.7g, 96%), confirmed by GC/MS.

In a similar fashion, the following compounds were made:

Example °© 3,4-dihydro-2H-1,4- 390 mg (100%),
@[ j benzoxazin-5-amine colorless oil
12.2
Example F 6-fluoro-1,2,3,4- 1.20g (100%),
tetrahydroquinoline-8- red solid
12.3 \Q:"j amine
NH,
NMR 8.27 (s, 1H), 7.60 (dxd, 1H), 6.92-6.95 (m, 1H), 3.49-3.54 (m, 2H), 2.82 (t, 2H), 1.91-
1.99 (m, 2H)
Example c 6-chloro-1,2,3,4- 3.1g, (90%),
\ij tetrahydroquinoline-8- yellow solid
12.4 N amine
NH,
NMR 8.36 (s, 1H), 7.8 (d, 1H), 7.10-7.11 (m, 1H), 3.53-3.57 (m, 2H), 2.84 (t, 2H), 1.94-2.02
(m, 2H)




cl NV\R 7.34 (s, 1H), 6.81 (s, 1H), 4.84 (s, 2H), 4.54
(m 2H), 4.43 (m 2H) Exanple F F 2-Chl oronet hyl -7, 8-
wawg/o1dewown oil, | difluoro-5,6-dih 3.6% 14PADUS2006/028165
ydro-4Him dazo[4,5,1 N=-~ijJquinoline C NWR 7.36
(m 1H), 4.82 (s, 2H) 42544(t 2H) 3. 05 (m 2H),
210 Cyvn

231 (-"; ZT1 u\uup € 2—Chl-or JIBL o - 660mH th"m
E’janéﬁdl?ret hy ih solid, 65% f’e 68_ %gloon;vg;i >
12€enapht h - carboxylic ¢ Zbé\é |c aci d mét

ester INWR{,. 9 (s, 1H), 7.37 (s, 5.17 (s, H)

4.28 (g, 2H), 3.86 (s, 3H, 1,65 (s 6H) Pr epar ati on

of Preqursor (ii) ""osOF O ORI R O'" BB ~ N~ ct:

NN Fl1~1 0111 011 JI |~~ FExanple 15 1:

nyl

1
Tert-butyl-4-{[(trifluoronethyl)sul fonyl]oxy}-3,6-dihy
Examfle 48" Ildi 2’[&%%?211}%@%{ gx%(gla%lﬁ 0y0- ~ N FF9 F' 0iSO

0 a’solu |on I't sopropyl amine (4.2 m, 30
) in anhydrous THE (130 m), the solution of
@G:Euu in pentane (15 nm, 30mmol) was added in a
dr opwi se fashion at 0 C. 15 WD 2007/ 018998
. PCT/ US2006/ 028165 47 nin later, the solution of
A sus%%kﬁlﬂftgﬂlfr %@ﬁ&lﬁieﬁ%(b Fﬁgng SWTﬁﬁbll?@fi(YPﬁBﬁlS $98.092 n&hol) in

drous (60 M) was added to the reaction
glamahacetle @cig (b mnléast sthwidswitlh Hatbiaeon gotheitep faattaee days. After removal

of acchS 3413} B a Hidhs vueseopfiong L DREYoED APl ope MRS SN PRy pydom
bicarbohaB esKtibRN RS b Byér Was2[7acﬁ-emi"ﬁdtéd Wit D@Meahd erittiged
reaction m xture. After the reacti on was allaq(iqved

organicdayggy werasashed W@fbrhnménqmdaqvm anhydepusiaep Qe Htered
conceé@ﬁga TR 0; Sgﬂ[lﬁ%a%ﬁ b?"lf‘%gﬁ Eﬁ%ﬁ%&ﬁ &ﬁft(yﬂil@ﬁ gg cIRAGH Hith 10%

i Car bona e product was

ethyl goetateMEM) prdviidddt438a oil Th20 mpg24tioy, chafrenedinsGuAdBed
with water, a brine solution, dried over anhydrous
Na2SO4, filtered,

In a similar fashion, the following compounds were made:

Example ~0 6-methoxy-1,2,3,4- 30 mg (5.6%),
13.2 \@j tetrahydroquinoline-8- red oil
. N

amine
NH,

Example 14.1: 2-(chloromethyl)-8-fluoro-4-methyl-5,6-dihydro-4H-imidazo[4,5,1-
ij]quinoline
F
T
N
)
To a suspension of 6-fluoro-2-methyl-1,2,3,4-tetrahydroquinoline-8-amine (3.7g, 20.6mmol)
in 2-chloro-1,1,1-trimethoxyethane (25ml), conc. HCI (3ml) was added. The resulting
solution was stirred over night. The reaction mixture was diluted with dichloromethane and
basified with saturated sodium bicarbonate solution. The aqueous layer was back-extracted
with dichloromethane, and the combined organic layers were washed with brine, dried over
anhydrous NaySQy, filtered, and concentrated in vacuo. Purification by flash chromatography
(silica gel, gradient elution with 60% ethyl acetate/hexanes to 5% 2M NHj in methanol/ (60%



and concentrated in vacuo. Purification by flash
chromat ography (silica gel, gradient elution wth 5%
W0 20010%89e% hyl acet at e/ hexanes) provi ded of f - wWP€BUSID6/028165
(5.88 g, 75%9. 1H NWVR (300 MHz, CDCL3): 5.70 (br,
1H) 4.00 (br, 2H) 3.58 (45 2H), 2. 39 (br, 2H), 1.42

oty geptate aocanc P et Ry P B ST S BG{g 11 NMR (300 Mz, CDCE):
7.17@%1 ﬁqoﬂ_'?gmgd qm}u ¢ ners (ilr{, 3t - £y b@whﬁeﬁ) Q/07-2.13Nm9 219, 1.42 (4,

sol'ution of
3H). tert-butyl-4-{[(trifluoronethyl)sulfonyl]oxy}-3, 6-dihy
dropyri di ne-1(2H)- carboxylate (5.88 g, 18.65 mol) in
di oxane (60 m ), bis(pinacol ate) diboron (5.16 g,
Inasﬁ‘g}ag’gashl afolio1w1i11 C@rhﬁ&lﬁid@%?é’inﬁﬂl@slohl no) - f errocene]

di chl or ooal I adi um and sodium
Exepmtlat 6 2 55. 95 mml) o éChIQ YI)T* e r 48 1§ G0
1Ag}xture tirred at 80 C o : IbENA Vet

sol yent==\t he resi due was p nZ(9.cf‘Z1l5’etween Et OAc
and vvater he organic |ayer vvas washed vvlth water, a
brine golution, dried aver anhydr ous Na2-

NMR t er d.274drd: BDI8 G Rt &9-678 -adhd. 71 Bu iy 4- %qzdﬁ, B, 4.25-

flash PH‘rQrQr@ﬁS@La,ph.y_(_sl_l_pca_ge radi-ent—elytion

Ewmnlelow@gzy% ethyl acetate %f/g{ylbis(?vl dad*0me (94%)
f - whiit d (1.75 g, 350/ brown solid
1%3): 6l (br, 1H, 3.89 (bl > g‘glﬁ 2H) ,
2.17 (Qr, 2K, 1.40 (s, 9H), 1 20 (s 12H) Exanpl e
17.1: Tert-Butyl
NMIK 4- T | |UGToaBeiiy] 1) 208, a1 BylcibamyliD dhsads, 25), 4.22-4.26 (m, 2H), 2.9
(2H) - car(hd®y B.A3-6234@. 207/ 018998 p(“r/uqannn/ms:mq 48
Exampleo |y The sol ution of 24¢ (;?@43 od EhPRHE”)
463. 2 |ny, 74 mmol ) in DW "r’géfazo[ g qumohne“madohd

134 back-fi@ﬁigd with Argon.
tyl-4-4(1,1,2,2,
vdr din

Tert - bu -tetrarethyl) bor onat e ester]
3 ﬂ (‘“. 1L 2N _car v

Hégg S Bnash Wby CF 8 F GELe) 2 & 3

COT—CT111—0O1 UB \UU Ilg, U U |JUI. I 1 00,
E%%?Q}Snat e , 2.2 mmol) % df%?g%tzgaio Ly t bﬂ Iﬂé_w/)
159! utign. Nesul ting mxtu gmm§[43t111ﬂc[ugldhr@véﬁm"f’i‘l"ﬁht

n ,
at 110 |[C, thenywas poured into water and extriacted

three tlines w tth et hyI acet at e. The conbi ned or gani c
lLavers e—washedwith-a brine soluti-on—ari-ed—oewver

N%%ydr oﬁ{)@%%%mﬁ%ﬂ@dm Crirgmco%één#r ’ajtﬂec? rgsuﬁ) 296t

E‘\iaC"(e}. Tt Ceatt e'll oy—TT3asStm ¢ Q'(éfﬂb?dn&éﬂfyﬂwly \blll '(6‘2‘%),
Ferpegr adlt elution with 10%450s Q%&b b ,
146et at e/ heYa Et ) provided a dakdkags@sn- ququhmﬁr;w?’e%",s"hd

® -

75% . 'H N 00 Mz, CDCL3): 7.32-7.35 (m |2H),
6.99-7.005 (mci2H), 5.90 (br, 1H), 4.07 (br, 2H), 3.64
(t 2 2 EN . {Khy 21N 1 1

- = V71277, 16 {m 1), 6.72°6/76 (1, 18): 4. 5,2 z'ff')414'4' 7 H), 2'8‘5“2 90 (t,

hi on, ),L.7f(;):1;ll(i’vxﬁ g c§rf‘p05 _g_‘u gk il e
EXamplg’ tFauty =2, STy é.Jcmm-z- 1.7g (62%), off-

(chloromethyl)-5,6- hite solid
14.7 N dihydro-4H- winte so
N imidazo[4,5,1-ij]quinoline
Cl

NMR 7.54-7.55 (m, 1H), 7.04-7.05 (m, 1H), 4.82 (s, 2H), 4.24-4.28 (m, 2H), 2.95-2.99 (m,

2H), 2.26- 2.32(m, 2H)




17 2 difluorophenyl) -3,6- green oil

di hydropyridi ne-1(2H)- carboxylate F F NWR 7.17-7.22

W@ 07048998 6. 79-6.83 (m 2H), 5.90 (br, 1H), 4.P6I/{k2006/028165
2H), 3.62 (t, 2H), 2.47 (br, 2H), 1.50 (s, 9H).
Exanpl e oyo- Tert Butyl 4-¢4- 300 ng (75% 17.3 N

bt nnr'nnlnanul ) 2 ] O

TCTEyT Iy U gl een—oH

A hvde A H
_ A )
Exampifoxy| -1 Br NMR 7. 44- UQ 3“’%51%" B L T brown
14@m 211), 6. 00 (br, 1H), 4.15] rmdgzg@h,ﬂs 68 fO,hdZH),
2.50 (br,_211), 1.51 (s, 9H)|; [mgleooTet-ButyI
4- (2, 41 (72%, vy-~ 17jd|fluorophenyl)-3,6-
green ¢il dfhydropyridine-1(2H)- carboxylate F F WO
o071 0% HETALE: 82838 5340 2MVR0Y ¢ 080, 531 tn, 0A)
NI 61763675 (e 280 5 81 o Ay e oty
Fxdniple (t a ©02.40 (br, 2H),]| CH8oLshlodhiihylEL 4dpiecbrown
0~0- Tert | 4-(4- 310 ny |(F44@ydo 17.5 N solid, 100%
14%iflugro oxyphenyl ) - gr eejr5®Ki-1,2a-diaza-
3, 6- di hydr opypi di ne- " 1(2H) - carBeBAHIE FO ' I11~F F
NVR 7. 37-7. 40° (m 2H), 7.17-7.20 (m 2H), 6.00 (br,
NWMR) . 4.| 734 (sprH), @H)Gs, 18), 68+ G120, 219 (m,2H56.43 (rerH)ZH) 1.50
(s,—9H) Fyarmlp oyo.- Tert-Butyl 4.14 fluoro "f 1§n I
EWHI@OO@F 117.6 N (trifl uororre‘l-'qy,l’jff VIS -yl PR gAY
1810 6 hypyrldl ne- 1(2H)- ca;;dpo_m §0[451_ 366
N—N ij]quinoline
Cl
NMR 7.36 (m, 1H), 4.82 (s, 2H), 4.25 (t, 2H), 3.05 (m, 2H), 2.31 (m, 2H)
2 2-Chloromethyl-3,3- 660mg, white
Example | o dimethyl-3,4-dih solid, 65%
14.11 Nj< ydro-5-oxa-1,2a-diaza-
N_‘ acenaphthylene-7-
carboxylic acid methyl
ester ‘
NMR 7.9 (s, 1H), 7.37 (s, 1H), 5.17 (s, 2I—I) 4.28 (s, 2H), 3.86 (s 3H), 1.65 (s, 6H)
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Example 15.1: Tert-butyl-4-{[(trifluoromethyl)sulfonyl]oxy} -3,6-dihydropyridine-1 (2H)-

carboxylate
0, o}
Yy
N
Jase

o}
2SS

FO/\O

To a solution of N, N-diisopropyl amine (4.2 ml, 30 mmol) in anhydrous THF (130 ml), the

solution of n-Buli in pentane (15 ml, 30mmol) was added in a dropwise fashion at 0°C. 15



FFFFNW7.49-7.57(m 2H), 7.14 (t, 1H), 6.03 (br,

1H), 4.07 (br, 2H), 3.64 (t, 211), 2.48 (br, 2H),
wa2e8/0(898 9H) . Exanple o o~ Tert-Butyl 4-(3- 1PQI/D#§2006/028165

(44%, 17.7 trifluoromethox %phenyl)- green oil 3,

6- di hydr opyri di ne- 1(2H) - caf oxylate o F FXF NMWR

min l%celséh sgﬁﬁlo%x;'_ﬁi)f t&z‘gl{%l ?—%2{0& g ﬂ_r;u]xé'):;’ cg o o??fa? g]ﬁ)q)S(g 2&5{1%81') n
anhydbl)s (60.780) was adddto tiexeaqpioalat 6780°C iherdreBuisy Fashioh2 30 14 later, a
ol 3 it L AT SR o R B 0
27.5 Iﬁrn%@ GVQ!% ad@eﬁ')t(» tifb- ﬁ)%tl%ﬁ gnr%%'gg A.ﬁerﬁllhg the rg:wﬂon %va§ gll&\%d to warm
up to noc(nz teﬁsziﬂflm?g? {shlecd/B 1. pIipaeadionenixNiré wak qUienched with saturated

sodiugiSirbSehiE Gl MLl o ths e dhpiap YRS Heviey BIRAG Ty

organ@(]ﬁﬂf@{v@as WaBedWith Yralcl Oa Uﬁi’ig Qolutib'ﬁ' HAEH bver Qﬁhﬁﬁo&@ﬁa KB, filtered,
was added, foll owed by charging a hydrogen-" fil

and cegenisetad anvache Pupfication badlesh Thremataeranbyrisities g@t gnadlenlt elution

with §4 6 PR ARTREE AP R AP LB TR B B CR Th e o
(300 Mg, coTians 840 (i, YD), 2007(h0, L8HI8. SBET QH$2Q@§/(&2§H§51 AD@, oH).

get a colorless oil, which was further stirred
TFA/DCM (2 m, v/v= 1: 1) overni ght Renoval of

Examg ?@?%ﬁmﬁ%{%ﬂg@,@é&?—k%ﬁﬂﬁa 41'81& ES’[E @-d%hﬁ/élropyridine-
1(2H}Fcarbowilatg conpounds \./vere rmde. Exarrpl e N 4- i4- 120 ny

(85%, 18.2 (trifluoronethoxy)phenyl] yell ow gum

0w oL .
wiperidine F~OF
|

e

o/B\o

>

To a solution of tert-butyl-4- {[(trifluoromethyl)sulfonyl]oxy}-3,6-dihydropyridine-1(2H)-
carboxylate (5.88 g, 18.65 mmol) in dioxane (60 ml), bis(pinacolate) diboron (5.16 g, 20.51
mmol), [1,1°-bis(diphenylphosphino)-ferrocene] dichloropalladium (910 mg, 1.12 mmol)
and sodium acetate (4.6 g, 55.95 mmol) were added. The resulting mixture was stirred at 80
°C overnight. After removal of solvent, the residue was partitioned between EtOAc and
water. The organic layer was washed with water, a brine solution, dried over anhydrous Na,-
SOy, filtered, and concentrated in vacuo. Purification by flash chromatography (silica gel,
gradient elution with 10% to 20% ethyl acetate/hexanes) provided off-white solid (1.75 g,
35%). 'HNMR (300 MHz, CDCL;): 6.40 (br, 1H), 3.89 (br, 2H), 3.77 (t, 2H), 2.17 (br,
2H), 1.40 (s, 9H), 1.20 (s, 12H).

Example 17.1: Tert-Butyl 4-(4-fluorophenyl)-3,6-dihydropyridine-1(2H)-carboxylate



F Exanple N 4-(2,4-difluorophenyl)- 600 ng (90%,
18. 3 piperidine yellow gumF F Exanple N
wa2qod/ofdoor o- 3- 120 ng (81%, 18.4 PCT/US2006/028165
(trifluoromethyl)phenyl]- yellow gum piperidine F F
F Exanple N 4-[3- 80 ng (90%, 18.5
trifluoronethoxy)phenyl] yellow gum -piperidine 0 F
OYO F Exanple N 4-[2- 85 ng (88%, 18.6
trifluoromethoxy)phenyl] yellow gum OF -piperidine F
"'~0OLN ~OIN O-N O R Exanple 19.1:
Tert-butyl-4-allyl pi peridine-|-carboxylate r OyN=
-T~O To a sol ution of
tert-butyl-4-(2-oxoethyl)piperidine-I-carboxyl ate
(2.13 g, 9.37 nmol) in acetonitrile (30 m), 1,
8-di azabi cycl o[ 5, 4, 0] undec- 7-ene (2.85 18. 74 mmol )
The selntion oft-fiybtor4-pidebyizeph 663 120n g LD G rmmdlg i BPMIO(1g, ml) was

A CN R R T T M e—

- )8 ~bibdi lphosph
s aohedoinyinbhohe C1ased 9 bhogpie e phomtine)-

ferrocens]ckciiorapathdium (Gltme, 0.5# mmoémnddwte@ymm %‘Ppnate (305mg, 2.2

o S S RS U A P
then v((éls p%llréal, in®@¥ater ankidxbiviied BRE: tifnes W@@ﬂ@l ace$at62 The86mbined

4.94-4.99 1H), 4.93 (s, 1
orgamc layers were washed gerh a bl_r?ne solutlon(dned ol;/Der anhydrous t%\1212804, filtered, and

=z

F

concentrated in vacuo. Purification by flash chromatography (silica gel, gradient elution with
10% to 20% ethyl acetate/hexanes) provided a dark-green oil (153 mg, 75%). "H NMR (300
MHz, CDCLs): 7.32-7.35 (m, 2H), 6.99-7.05 (m, 2H), 5.90 (br, 1H), 4.07 (br, 2H), 3.64 (t,
2H), 2.50 (br, 2H), 1.51 (s, 9H).

In a similar fashion, the following compounds were made:

Example Ne) Tert-Butyl 4-(2,5- 153 mg (71%),
17.2 Y Y difluorophenyl) -3,6- green oil
) dihydropyridine-1(2H)-
carboxylate
F
F
NMR 7.17-7.22 (m, 1H), 6.79-6.83 (m, 2H), 5.90 (br, 1H), 4.06 (br, 2H), 3.62 (t, 2H), 2.47
(br, 2H), 1.50 (s, 9H).
Example o OY Tert-Butyl 4-(4- 300 mg (75%),
17.3 Y bromophenyl)-3,6- green oil
) dihydropyridine-1(2H)-
carboxylate
Br
NMR 7.44-7.47 (m, 2H), 7.23-7.26 (m, 2H), 6.00 (br, 1H), 4.15 (br, 2H), 3.68 (t, 2H), 2.50
(br, 2H), 1.51 (s, 9H).
Example Os O Tert-Butyl 4-(2,4- 980 mg (72%),
17.4 Y ﬁ/ difluorophenyl)-3,6- green oil
) dihydropyridine-1(2H)-
carboxylate
F
£




2H), 2.62 (br, 2H), 1.96 (t, 2H),

1.41 (s, 9H), 1.08-1.12 (m 1H)
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nasimlar fashion
WO 2007/ 018998 PCT
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Example 18.1: 4-(2,5-difluorophenyl)-piperidine
N

F

To a solution of tert-Butyl 4-(2,5.di-fluorophenyl)-3,6-dihydropyridine-1(2H)-carboxylate
(53 mg, 0.179 mmol), palladium oxide (20 mg) was added, followed by charging a hydrogen-
filled balloon on the top of flask. The reaction was stitred at room temperature overnight.

The reaction mixture was filtered through diatomaceous earth and filtrate was condensed to



O N4 ON 400),

N O Br

wO2@7018998 Br To a sol ution of
tert-butyl-4-(2-hydroxyethyl)pi peridine-|-carboxyl ate
and t et¥hbromi de carbon (3.25 g,

(1.5 g, 6.54 mol)

s SR AP B AT 0, iy

Exanpl e 21.1:
Tert-butyl -4-(2-bronoet hyl) pi peri di ne-

1 -carboxyl ate
PCT/US2006/028165

b%\aﬁmight.

RemoFhl0Hsylvertd @rdved@atd willowesuns (40 theds 1), esitirgted vatdGC/MS.
di luted with hexanes (50 nl),

washed with water,

brine, dried over anhydrous Na2SO4, filtered, and
Fofo) t j : i fi .qp. by flash

tna sigARERRbIST B8 o HRE KB B M GEHRR ™ o L on i th 10
Ex6mR0% et h#x/ hexanes) provi ded4d4-yel |l ow oi | (1.16Fmg(85%),
1889 IH \\WR (300 MHz, CDCL3) (triduogethbyty)phosll | yellogmum
(br, 2H), 2.60 (br, 2H), 1.69pireddigey 2H),
1.56-1. 60 3H), 1.36 (s, 9H), 0.86-1.06 (m |2H).
Exanpl e 2 :
Tert - butFy~\<-?:4- [ 2- (4-fl uorophenoxy) et hyl ] pi peri di ne-1-ca
r boxyl at eF WO 2007/ 018998 PCT/ US2006/ 028165 53 o"fao N
Exarkple / a sol ution of 4-(2,4-difluorophenyl)- 600 mg (90%),
18.8rt - but 4- ( 2- br onoet hyl ) pi p@PFifiie- | - car boxyFmeum
(600 ng, 2.05 mml) in acetone (30 m),
4-fl uorjo nol (230 ngy, 2.05 gmol), potassium
car bonalt 1.12 g, 8.2 mol) |and tetrabutyl anmoni um
iodide |(45 ng, 0.123 nmol) was added. The resylting
Exampler € /s ref | uxed over ni ght 4[Afl¥&-3r enpval |0f0 me (81%),
18det one|, “the residue was part i| Crgearetylabeasty (Walosreum
and watlegN, The organic |ayer WREWWEhed with 1IN NaOH
three ti ater, brine, dnied over anhydrqus
Na2SO, | ftIFrered, and concentrated in vacuo tdg provide
ERandglel owNoi 1 (700 ng, 98% . 1HKINVR (300 MHz, |(CGD@IgI)0%),
1$589-6.94 {in, 2H), 6.75-6. 80 | (tmiflucifethoxyphepl](|mellovdm
3.91 (t|, RH), 2.61 (br, 2H), 168rpetidig8 (m 5H),| 1.43
(s, 9H),02-1.18 (m 2H). IIn a simlar fashion, the
following c ounds were nade: Exanpl e
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Example 19.1: Tert-butyl-4-allylpiperidine-1-carboxylate

OTI\O/\/
\l<

To a solution of tert-butyl-4-(2-oxoethyl)piperidine-1-carboxylate (2.13 g, 9.37 mmol) in
acetonitrile (30 ml), 1, 8-diazabicyclo[5,4,0Jundec-7-ene (2.85 g, 18.74 mmol) and
methyltriphenyl phosphonium bromide (6.69 g, 18.74 mmol) were added. The reaction was



oFI / NV 7.03-7.06 (q, 1H), 6.65-6.90 (m 1H),
6.50-6.60 (m 1H), 4.10 (br, 2H), 3.95 (t, 2H), 2.75

W@ oo7/odls 169-1.73 (m 5H), 1.46 (s, 9H), 1. 0BCTUIR06/028165
(m 2H) Exanple Y Tert-butyl-4-[12-(3,5- 317 ng (99%,
22 3 -e di fl uorophenoxy) étlhyl ] yeI low oil N

reﬂux% (ger F gl%tna%g l'gﬂlﬁf%:r bogy %‘@‘&2 'y'jasﬁ@ \!sf\%in tvgl;er % 4§ri%QBVf§ t4§!§,'1'1}’dr0us

NaZSCé”ﬁlteri‘Ea ;and cOfcehfated Hdacud. Parificafon(by ﬂa%h'):hroﬁiﬁaj‘g@b;ﬂly (silica gel,

Fl uor o- 8-nitro-2, 3-di hydro-| H-qw nol i n- 4-
gradienGleorwih §0%go ROYY sedooerrARxasss) Brwvidsd o IOl ((1 9)1 g 91%).

o BSERCE BTl argnanemniy sl T8 o7 o

2H), 2(62Qey, 264, 1.0600] 2H),1. sa-ﬂssh(m;(am 1vis(s, Siddeds-1.12 (m, 1H), 0.96-1.06
acryl onitrile (6.23nmL, 96.Immol) and 40% Triton B in

(m, 2Hjat er (0.5nmL). The mixture stirred at room
tenperature overni ght and was concentrated. The
resulting black solid was dried under vacuumfor 3

In a sithilar Sulsipe/tte tllowieg banpowads weted nnadni vi gor ousl y for

anot her g(h —The Susneng: on \Anc | !tbl \,u, \nr}o:lr;\ WS(V)
Exgmple et g and dried under vap ord 8 % ’
19%3% of “¥he title compound p Vm ;%end]gej sol i d] YiH R

(300 Mz, 13): 6 8.08 (br 7.99- 7.95 (dd,

1H), 7.37.2/31 (m 1H), 6. 89- b, 84 (dd, 1H), 3/77-3.71

(g, 2H), 2,79-2.75 (t, 2H). i)

1 {4=ftuooro=2=nirtrophenyt)am noj propanoi ¢ aci d

3-[(4-fluoro-2-nitrophenyl)am no] propanenitrile

Example 2029 TeR buBip]3) (4vkasorspissnghpiegyl]piperidintramatbokShitarl )
and 10% sodi um hydroxi de (50 nmL) was added. The
uxed for 2 h., was cooled to room
OY e and was concentrated. The resulti ng slurry
owas diluted with water (100 nL) and was acidified
with 10% hydrochloric acid 100; n.) to pH -1. The

resulting suspension was filtered and washed with
Tert-bmﬂérally‘rmpemhmjﬂtcarbgml@rtﬁe(é()@, mga 2 RBgnme}) avas dggaspetband back-filled

i 5ECh A8 o HLLEESE 0 ARSI R S s

mlx’ruﬁr \%/s' Hiridd at HE°C fdrl16h. C 2MRe bsledfo @BOmOaE@POatBQ il was added to the
90g, 799%9. 1H NWR (300 MHz, CDCl13): 6 8.1 ;6
mlxtur_‘g-q)f 1-tropw- ﬁ,‘l—ﬂggropﬁqlzem:.ﬂ4667mg,42 G6 gmlql}r)potfpwum@ag)fn@te £400 mg,

25 il e Ot ) i o

mmolf irﬂBMFS(llO mil) Bgl whieh(ERimd) sTiRergHdtitg mbdturely}'asvmsreddtj&ﬁ"C for 40
(4-fluoro-2- nitrophenyl)am 01 anoj c

h. AW ceslgd dovggpEAn) temmtEAt e itYAs Wilef i g progtugt was

extracfkd with EtOAc three times. The combined organic layers were washed with water,

brine, dried over anhydrous Na,SOys, filtered, and concentrated in vacuo. Purification by
flash chromatography (silica gel, gradient elution with 10% to 20% ethyl acetate/hexanes)
provided a yellow oil (520 mg, 73%). '"H NMR (300 MHz, CDCL3): 7.07-7.12 (m, 2H),
6.90-6.96 (m, 2H), 4.07 (br, 2H), 2.52-2.70 (m, 4H), 156-1.64 (m, 4H), 1.44 (s, 9H), 1.19-
1.39 (m, 3H), 086-1.06 (m, 2H).

In a similar fashion, the following compounds were made:



and was then cooled to roomtenperature. |Ice chips

wer e added and the m xture was poured into water. The
waeepemdon was filtered and the precipitate wWeST/vsadhees165

with water and dried under vacuum Purification by

col utm chr omat t ogr aphy (silixa gel ar adi ent eluti on
—\M—-H?—S‘%? to25% ethyt—acetate —aT de AN
Examnle dompoufid_as an orange sp Eé?f‘%z&?? : éqfd&b ngo o

(390 MHz, [CDCI13): 3: 8.19 lgﬁylﬁmpyl@pmd&el

(dd, 1H), 8. .97 (dd, 1H), | Bcdbxylde 78 (M :ZH),
3.87-3.182 (m H) WO 2007/ 018998 PCT/ US2006/ (28165
55 Exanpl e 24-1: 8- Ami no-6-fl poro- 2, 3-di hydroq1
H qui ng one O FN NH2 A solution of
6- Fl uor|o- itro-2, 3-di hydro- LH qui nol i n-4-one in
et hyl acet te (25rrL) and acei i c acid (I om_) was

nuraod
I RIE A e By ‘QH 55270 % 1),
NKRied (%Oﬁ'?ﬁ’bg ﬁ{ %%Y%Sglbr Zﬁ{isrréﬂl ztg"i 4 (. 4F
F“f" c}ugh a}dl ure UHUEI mydar Ug,me@% w@_‘ﬁ(4[| Te Q%Sg 9%),

26, ajoomaceous earth conegféphalBahyllfipstac yetow
7 ude prodyct was used direct | finé-DearbdR@atext gtep. 1H

NVR (300 CDCL3): 7.13 (dd, 1H), 6.65 (dd, 1H),
3.59 (dd, , 2.72 (dd, 2H)| Exanple 25.1:
2-Chl orfo hyl - 8- f | uor o- 6, 6- di met hoxy- 5, 6-di hydr o- 4H- i
m dazo[ |4, - ij]Jquinolinel | 00 F\ I N [N~C To
8- Ami no- uor o- 2, 3-di hydro- 1H qui nol i n- 4- one was
added 2-chHoro-1,1,1-triethoxy ethane (1Or) land
concentrated hydrochloric acid (0.5nL). The reaction
was stirred for 0.5 h. and diluted with,

di chl or onet hane (,25¢m ), and quenched 1;11]3 atur at ed
yodi um bi car bonz%cél\ e organics were e \Washed with
/ko and—brise, dri ver anhydrous sodi um sul fate,

[ ed, and concentratéd in vacuo. Purificatben by
hromat ography (siterca gel, gradient el yon

with 30°to 60% et hyl acetate/ hexanes) and trit ion
with hexanes afforded a yellow solid (0.722 g, 53%
e 4.4 (€D o 38 (dd,
Exam%%'%%‘éﬂ |£(ngéll, 4 %b%eg lﬂ\%me 4 3%«)”&1%% 2H), 3.33
>/(s 6H), 2.43 (dd, 2H). Preparatlon of Fi nal

\fCQorrpounds\ X R

5

To a solution of tert-butyl-4-(2-hydroxyethyl)piperidine-1-carboxylate (1.5 g, 6.54 mmol)
and tetrabromide carbon (3.25 g, 9.81 mmol) in DCM (20 ml), the solution of
triphenylphosphine (1.72 g, 6.54 mmol) was added slowly. The reaction was stirred

[

overnight and diluted with hexanes (50 ml), washed with water, brine, dried over anhydrous
Na,SOs, filtered, and concentrated in vacuo. Purification by flash chromatography (silica gel,
gradient elution with 10 to 30% ether/hexanes) provided a yellow il (1.67 g, 88%). 'H
NMR (300 MHz, CDCLs): 4.07 (br, 2H), 3.35 (br, 2H), 2.60 (br, 2H), 1.69-1.72 (m, 2H),
1.56-1.60(m, 3H), 1.36 (s, 9H), 0.86-1.06 (m, 2H).

Example 22.1: Tert-butyl-4-[2-(4-fluorophenoxy)ethyl]piperidine-1-carboxylate



X~/ NR R+ KzQO3 NN NR N:-~R'" N C R W
2007/ 018998 PCT/ US2006/ 028165 56 Exanple 26.1:

W@2d07 008998 4- net hyl - 2-[ (4- phenyl pi peri di n-1-yl ) P&t/bigiope/a8165
, 6-di hydro-4H imdazo[4,5,1-ij Jquinoline N F~\ N
N=~ N To a sol ution of 53
%{(Chl oronet hyl ) -8-fl uoro-4-net hyl -5, 6-di hydro-4Him d

0%4 5,1- ij]quinoline (23.8 ng, 0.114 innol) in
ac\eftonltrl le (5 m), 4-phenylpiperidine (27.6 ng, 0.17
Bl.) and potassium carbonate (79 ng, 0.57 mmol) were

d. The resulting m xture was stirred overnight.

Then, the resulting reaction m xture was diluted with

@ater and the product was extracted with Et OAc. The

gﬁueous | ayer was back-extracted with Et OAc, and the

onbi ned organic | ayers were washed with brl ne, dried
over anhydrous Na2SO4, filtered, and caoncentrated i

To a sphtigp of mﬁr-blﬂb'b%i(lvbrpwthyl)ﬁwr@meohﬁ@r@@ﬂébﬁwQos,inlgr 8 mmol) in

oo e A AL A0 PR s ekl
mmolp &Y ge;iﬁdg@%@g?wgugnamde% g1 2 B4 0]) Wik AR ( TBO rdshiting

mixtuze was wilgged gxermight. %g{qgerpgval Qﬁ&ceéo@ﬂhgé‘rgigganWltloned
betwe %%%{% a.é%v&%? iE% orgfﬁiféé)ieg gég vs(a%e . h lllgli I‘gﬁglft rtrllﬁ*@g ﬁlfﬂes water,

brine,fdatetiiooer, anhiérolio Nagh®4) ﬁltemdmldmscemlaeedna tlecuoRg prglide a yellow

ot 5 R SR S a2 R Ry oo 280, 675-6.50 m, 210,

| | d} 1.18 (m, 2H
407 oAb A byt o, PO 107,15 o, 20,

ij]quinollne FNI\/R723(dxd 1H), 710720(m 2H) ,

ina iy o, P oBS\gpeSodopfe iy medece (10 1

2.07-2.15 (m 4H), 1.60-1.75 (m 4H), 1.45 (d, 3H)
1.21-1.29 (m 5H) WD 2007/018998 PCT/ US2006/0281
Example )/ Tert-butyl-4-[2-(3,4- 32§ mg (94%),
222 0.0 difluorophenoxy)ethyl] yellow oil
) Y piperidine-1-carboxylate

NMR 7.03-7.06 (q, 1H), 6.65-6.90 (m, 1H), 6.50-6.60 (m, 1H), 4.10 (br, 2H), 3.95 (t, 2H),
2.75 (br, 2H), 169-1.73 (m, 5H), 1.46 (s, 9H), 1.05-1.18 (m, 2H).

Example >( Tert-butyl-4-{2-(3,5- 317 mg (99%),

223 O\(O difluorophenoxy)ethyl] yellow oil

piperidine-1-carboxylate

F\©/o
F

NMR 6.38-6.42 (m, 3H), 4.10 (br, 28), 3.96 (t, 2H), 2.70 (br, 2H), 168-1.73 (m, 5H), 1.46 (s,
9H), 1.05-1.15 (m, 2H).

Example 23.1: 6-Fluoro-8-nitro-2,3-dihydro-1H-quinolin-4-one



57 26.3 F~ 8-fluoro-4-nmethyl-2-{4- 26.9 ng (56%, N
[ 2-(4-fluorophenoxy) brown oil N~ ethyl]piperidin-|
wQkoweoisphbs } -5, 6-di hydro- 4Him dazo[ 4,5, 1- PCT/US2006/028165
ij]Jquinoline o F NTVIR 7.23 (dxd, 1H), 6.97-7.00 (m
2H), 6.80-6.85 (m 3H), 4.9%4.95 (m 111), 3.96 (t,
3Hy,, 3.79 (s, 2H), 2.85-3.12 (m 4H), 2.13-2.17 (m
211), 1.69-1.76 (m 311), 1.30-1.40 (m 1H), 1.46 (d,
11)}, 1.22-1.33 (m 3H) 26.4 1
~L(4- phenyl pi peridin-1- 36.8 ng (92%, N
Ntyzl ynmethyl]-4,5- yellow solid dl hydroimdazo[1,5,4 N
[1, 4] benzoxazine N\ / NWVR 7.22-7.35 (m 6H), 7.13
@) 3- [(4 uaney2-ngropheryd)aminglpropassnitpide  4H), 3.91 (s, 2H),

To a s%q)? : %l%%gn&o?é%—ﬂ?lmd- —ﬁ_’séc%%n%gﬁgan(l% (pdél), 64.¥m%§)'l?m313,’4-'&10xane was
added2rctylohiBilé 46.2 3Dy hampl)) and&O%}Tﬁﬂﬁ(B?@n water (9. mbp)’l'lh]a mixture
stlrrecf at?ygglgqc[qrgpelré@?e[e (llxlfegl\}llvggtlrplélg)g%aizsrcgtgpe a‘fqéé?}-ye 1%:'21?1 igg %% sghé) was
dried ﬁ.mgeg % \Jﬂ%}lg;nS }g’_%lgpe?-d%' 1rﬁ_§& éﬁHSSZt%lzéhéf (g@slggs agiérﬁa):r 4 h.. The
suspeﬁshon 3bB filtdred AvaShddwithnetiRt 29d ddeds@ader Y&uim toéuﬂo;rd 8 47g (63%) of
PRI VLN N RN e R
7.95 (glé{'ﬁ)%%eﬁ%% aZIP% rs@'é%ﬂ(faaoiﬂ) 8,743.71 (q, 2H), 2.79-2.75 (t, 2H).
(ii) 3-[(4-fluoro-2-nitrophenyl)amino]propanoic acid
3-[(4-fluoro-2-nitrophenyl)aminoJpropanenitrile (5.72g, 27.3mmol) was suspended in
methanol (50 mL) and 10% sodium hydroxide (50 mL) was added. The mixture refluxed for
2 h., was cooled to room temperature and was concentrated. The resulting slurry was diluted
with water (100 mL) and was acidified with 10% hydrochloric acid 100 mL) to pH ~1. The
resulting suspension was filtered and washed with water. The resulting aqueous washes were
combined, re-acidified, filtered and washed with water. The precipitate was combined and
dried under vacuum providing the title compound as an orange solid (4.90g, 79%). "H NMR
(300 MHz, CDCls): & 8.10 (br s, 1H), 7.79-7.91 (m, 1H), 7.34-7.30 (m, 1H), 6.91-6.87 (dd,
1H), 3.69-3.67 (m, 2H), 2.82-2.78 (t, 2H).

(iii) 6-fluoro-8-nitro-2,3-dihydroquinolin-4(1H)-one

- To a flask stirring with Eatons Reagent (11 mL) was added 3-[(4-fluoro-2-
nitrophenyl)aminoJpropanoic acid (0.65g, 2.85mmol). The mixture stirred at 60°C for 3.5 h.
and was then cooled to room temperature. Ice chips were added and the mixture was poured
into water. The suspension was filtered and the precipitate was washed with water and dried
under vacuum. Purification by column chromatography (silica gel, gradient elution with 5%
to 25% ethyl acetate/hexanes) provided the title compound as an orange solid (0.342g, 57%).
'H NMR (300 MHz, CDCls): 8: 8.19 (br s, 1H), 8.17-8.13 (dd, 1H), 8.00-8.97 (dd, 1H), 3.84-
3.78 (m, 2H), 3.87-3.82 (m, 2H).



NMR 7.30-7.33 (m 1H), 7.12(t, 111), 6.94-6.97 (m

2H), 6.75-6.85 (m 2H), 6.72 (d, 1H), 4.48 (s, 4H),
w@2@6/0(1998 2H), 3.84 (s, 2H), 2.85-2.88 (m 2H)PCT/US2006/028165

2.15-2.19 (m 2H), 1.69- 1.77 (m 4H), 1.38-1.60 (m

111), 1.25-1.31 (2H) WO 200°4/ 018998 PCT/ US2006/ 028165

fl u roy 0
Examglf‘tzr%ﬁf%dgﬁn é?t&[‘}i)lﬁo(z’? HIqu mp%}éﬁgl/% pr ’c:l)pyl ]
pigperidin 1-ylnmethyl}- 4 5 N di hydroi m dazo[ 1, 5, 4- de]
F ~4] benzoxazine F FF F NWR 7.30-7.32 (m 1H), 7.23
1H), 7.05-7.17 (m 3H), 6.73 (d, 1H), 4.47 (s,
N@Iﬁb 3.83 (s, 2H), 2.83-2.86 (m 2H), 2.65 (t, 2H),
2.06-2.15 (m 2H), 1.62-1.70 (m 2H), 1.19-1.30 (m

A solu"—tid)q 2 G- BuMo-nittcd?, pligidk @il Bequiablfir-4-ond ahﬁlgacéthw%mL) and
methb‘] 56d|h dro- brown solid N4H-|mdazo§ &
acehczwxdj (L il Biap n@rgemvwwkrrargorsand(lcﬂ)% pafjadium p8 carbep Wagaded) (200meg).

i s il 0F § gt i

through cﬁ&oﬂnaSébu(s wartd tYncahir Bed i viech3- The tdude poydieinyas) usds disectly in

the ne??a;f@n AT (%%Lpﬁdpi  Tb i Gs BR it 155 e ),

9 i noline NI\/R754(dxd) 1H), 7.10-7.18 (m
72(%%%6 94-7.02 (m 3H), 4.27-4.31 (m 2H), 3.80 (s,

3.00 (t, 2H), 283287 (m 2H), 2.57 (t, 2H),

Emm%zﬁ bt ditaio i ool Sttty -

1J]qu11m191‘é’n solid N ethyl]pi perl di n- yl met hyl }
di hydro- 4H i m dazo[ 4,5, 1-

N=<-c1
To 8-Amino-6-fluoro-2,3-dihydro-1H-quinolin-4-one was added 2-chloro-1,1,1-triethoxy
ethane (10mL) and concentrated hydrochloric acid (0.5mL). The reaction was stirred for 0.5
h. and diluted with dichloromethane (25 ml), and quenched with saturated sodium
bicarbonate. The organics were washed with water and brine, dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. Purification by flash chromatography
(silica gel, gradient elution with 30 to 60% ethyl acetate/hexanes) and trituration with
hexanes afforded a yellow solid (0.722 g, 53% over 2 steps). '"H NMR (300 MHz, CDCLs):
7.38 (dd, 1H), 7.22 (dd, 1H), 4.84 (s, 2H), 4.39 (dd, 2H), 3.33 (s, 6H), 2.43 (dd, 2H).

Preparation of Final Compounds



ij]Jquinoline o F NVMR 7.55 (d, 1H), 7.06 (t, 1H),
6.94-7.02 (m 3H), 6.80-6.85 (m 2H), 4.28-4.32 (m
wWQ@ko7/0109996 (t, 2H), 3.81 (s, 2H),3.00 (t, 211PCT/US2006/028165
2.86-2.90 (m 2H), 2.10-2.29 (m 4H), 1.68-1.75 (m
411), 1.50-1.65 (m 1H), 1586-1.34 (m 2H WD
2007/ 018998 PCT/ US2006/ 028165 59 26. 11
8- net hoxy-2-[(4- 8.0 mg (35%, r N phenyl piperidin-I-
Examplb 28N : Qlﬂuord\Eméth?lnﬁg(ﬂyﬁh]enﬁpi@eﬂdlhmdﬂ)methyl] -5,6-dihydro-4H-
4H-i m dazo[ 4, 5, 1- ]Jquinoline NWR 7 21-7.32 (m
1m1da®|H}517lJ]QBmQ§He 1H), 6.71 (s, 111), 4.29-4.33 (m 211),
F 85-3.86 (m 5H), 2.95-2.99 (m 4H), 2.23-2.28 (m
4H), 1.85-1.95 (m 5H) 26.12 8-nethyl -2-[ (4-
18- methyl -2-[(4- 32.5 ng (709, N phenyl pi peridin-1-
yellow oil N~ yl)nethyl]-5, 6-di hydro-
imdazo[4,5,1 NijJquinoline NWR 7.21-7.35 (m
, 6.87 (s, 1H), 4.30-4.34 (m 211), 3.86 (s, 2H),
. 95-3.02 (m 4H), 2.49-2.65 (m 4H), 2.24-2.31 (m
1.73-1.84 (m 4H) 26. 13~8methy| 2-{4-[3-(4-
47.2 ng (86% N fl uor ophenyl ropyl] vyellow oi] N~
To a splugien jo Mc@ogomrrélnsﬂgrs}ﬂ@r%4mlmdr£6 -AHtydre-Hrrigugaspls 5 1-

ii] qungﬂ]gé](i%%“%no' b'l‘i‘%ﬁ;n%é %S‘m{rﬁiﬁfﬁl@ 4Foniflgifi p%ﬁdﬁq@(zf—’.b%g, 0.17

mmolﬁarﬁﬁpdt@ssm?ﬂ'&arb&la‘ﬂéﬂ@tmg,ﬂ'w mhoB2wde @6dddm TzHpsul@nSRixture was
Stlrred(cmennggt Thengbg rezvlt%reamgg Bty ?Fe@lh&?%? Wi s a(lg fhe product
e LB i SRR LR oK. i
combijnéd 5rghmcl lpjequwaml washed with brine, dried over anhydrous Na,SOy, filtered, and
concentrated in vacuo. Purification by flash chromatography (silica gel, gradient elution with
80% ethyl acetate/hexanes to 5% 2M NHj in methanol/ (80% ethyl acetate/hexanes))
provided a brown foam (34.7 mg, 84%). '"H NMR (300 MHz, CDCly): 8 7.21-7.35 (m, 6H),
6.81-6.84 (m, 1H), 4.97-4.99 (m, 1H), 3.85 (s, 2H) 2.94-3.09 (m, 4H), 2.29-2.41 (m, 1H),
2.16-2.32 (m, 4H), 1.65-1.86 (m, 3H), 1.50 (d, 3H), 1.15-1.32 (m, 1H).

In a similar fashion, the following compounds were made:

Example Structure Name Yield
26.2 F 8-fluoro-4-methyl-2-{4- 18 mg (37%)
m [3-(4-fluorophenyl) brown oil
N:S propyllpiperidin-1-
ylmethyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
ijlquinoline
F
NMR 7.23 (dxd, 1H), 7.10-7.20 (m, 2H), 6.93-6.99 (m, 2H), 6.79 (d, 1H), 4.92-4.94 (m, 1H),
3.77 (s, 2H), 2.86-3.15 (m, 4H), 2.56 (t, 2H), 2.07-2.15 (m, 4H), 1.60-1.75 (m, 4H),
1.45 (d, 3H), 1.21-1.29 (m, SH)




oJ F NW 7.33 (s, 1H), 6.94-7.00 (m 2HO, 6.80-6.86

(m 3HO, 4.25-4.29 (m 2H), 3.95 (t, 2H), 3.79 (s,
WQ121by/012995 (t, 2H), 2.85-2.89 (m 2H), 2.48 (BCT/BEH0p6/028165

2.09-2.24 (m 4H), 1.68- 1.74 (m 411), 1.50-1.65 (m

111),

nnf‘l ﬁﬁnfl

1.25-1.30 (m 2H) WO P07/ 018998
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19-1.29
N
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NERYdro
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2@8442- 2.
2H), 1.
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85 (m  3H), 1.244
4-(4- 36.1 ng (9%
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Br NVR 7.40-7.4
2H), 6.87 (s, 1K
2.95-3.01 (m_4H)

3 (m 2H),

2-{hphenpfpiperplingls - .

Il)@@hw 26.

ydronmdazo[l, 4-

gl oﬁﬁ]ﬁeazorazme
m dazo[ 4,5, 1- N
7.34 (
4.28-4.32 (m
2.40-2,. 55 (m
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368 @ t92%),
ly;llow solid

NRMRO- 2.
8- et hy

3022(7&5 oD, 7134811, 6% @

), 44145, 496, 1B (-2
1.73-1.86 (m, 4H)

H), 2.98-3.02 (m,

26.5

298133 (g
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22{4-[3-(4-fluorophenyl)
propyl] piperidin-1-
ylmethyl}-4,5-
dihydroimidazo{1,5,4~
de][1,4]benzoxazine

48 mg (100%),
yellow oil

F

NMR

(m, SH)

732 (d, 1H), 7.09-7.15 (m, 3H), 6.94-7.00 (m, 2H), 6.72 (d, 1H), 4.48 (s, 4H), 3.83 (s,
2H), 2.82-2.86 (m, 2H), 2.57 (t, 3H), 2.07-2.10 (m, 2H), 1.60-1.70 (m, 4H), 1.24-1.29

26.6

J
e

v

Q

F

2-{4-[2-(4-
fluorophenoxy)
ethyl]piperidin-1-
ylmethyl}-4,5-
dihydroimidazo[1,5,4-
de][1,4]benzoxazine

50.4 mg (100%),
yellow solid

NMR

1.77 (m, 4H), 1.38-1.60 (m, 1H), 1.25-

1.31 (2H)

7.30-7.33 (m, 1H), 7.12(t, 1H), 6.94-6.97 (m, 2H), 6.75-6.85 (m, 2H), 6.72 (d, 1H),
4.48 (s, 4H), 3.96 (t, 2H), 3.84 (s, 2H), 2.85-2.88 (m, 2H), 2.15-2.19 (m, 2H), 1.69-




N cyanophenyl ) pi peridin-1- yellow solid N~ yl]nethyl}
5, 6-di hydro 4Himdazo[4,5,1- Nij]Jquinoline N NWR
wQ2®7/01898. (m 2H), 7.31-7.34 (m 3H), 6.87 (sPCWH$2006/028165

4.27-4.31 (m 2H), 3.85 (s, 2H), 2.95-3.04 (m 4H),

252262(m 1H), 2.48 (3582H) 2.23-2.31 (m 4H),
701185 A WO 2007/ 018998 R IR20067 028 183100%),

%1 26, 16 réth “2-{[4- (4 25 lﬂ[qgomy% N] oo

chl orogh )p| peridin-1- yel | sishErdpsl) pibridin-
yl ] met hy|“} 6-di hydro 4Him dageldybas- N

i j]quinoli a NWVR 7.34 (s, [|HQydomm@dse[l.528 (m 2H),
7.14-7./18 2H), 6.87 (s, 1Hjel[141b2@oxhzi89 (m| 2H),
3.85 (g, 2 2.95-3.01 (m 4H), 2.48-2.60 (m| 4H),
2.19-2.130 ( 4H)., 1.67-1.80 (m 4H) 26.20

8-net hy|l - 2- 8-nmethyl-2-1(4- N

phenoxyipi per Ndi/nsf- 25.5 ng (¥8%, N

yl)methyl ]-5,6-di hydro- yellow oil 4Him dazqg[4,5,1-
NV 1] ]|oraoraRicne H),Qes YR /7.067 7. (8BH)6,73 3 1), 64BF-26),.333 (5,

( m 4H) |, 258, 283-286 B4, 2En2.68 F) 2H),3.084.16 6m, 2HM)L ,62-2.706n, 21), 1.19-1.30
(®OSH), 85 (m 2H), 2. 78 (q 3H), 2 35-2 43 (m

26 2. 279726 2H), 1.95- P20 hewyivipgridin-1-1 | 263 pegHo%),
(f-nl) 2H) 2 8( ?et hl;l) 2-{[ 4- l)m tlyl] 5,6-dihydro- brown solid
hydr oxy|phess )pl peridin- 16 m {?50[4 SN
1-yl ] met hyl } 45, 6-di hydro- yel I d B
4H i m dazo[{4,p,1- N ij]quinoline OH NWR 7.38](s,

114), 7. 19-T- 281 (m 1H), 6.89-6.92 (m 211),
6. 73-6.82 2H), 4.33-4.36 (m
NMR 7.57 (d, 1H), 7.15-7.32 (m, 6H), 7.03 (d, 1H), 4.33-4.37 (m, 2H), 3.88 (s, 2H), 3.00-
3.04 (m, 4H), 2.68-2.80 (m, 1H), 2.24-2.33 (m, 1H), 1.73-1.84 (m, 4H)
26.9 2-{4-[3-(4-fluorophenyl) | 35.5 mg (94%),
(;fuj propyl] piperidin-1- brown solid
N ylmethyl}-5,6-dihydro-
AS 4H-imidazo[4,5,1-
N ij]quinoline
F
NMR 754 (dxd), 1H), 7.10-7.18 (m, 3H), 6.94-7.02 (m, 3H), 4.27-4.31 (m, 2H), 3.80 (s,

2H), 3.00 (t, 2H), 2.83-2.87 (m, 2H), 2.57 (t, 2H), 2.06-2.56 (m, 5H), 1.57-1.68 (m,
4H), 1.18-1.28 (m, 4H)

26.10 2-{4-[2-(4~ 31.5 mg (83%),
@(j fluorophenoxy) brown solid
N L
= ethyl]piperidin-1-
‘_H ylmethyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
%7 ij]quinoline
o)
Q |
NMR 7.55 (4, 1H), 7.06 (t, 1H), 6.94-7.02 (m, 3H), 6.80-6.85 (m, 2H), 4.28-4.32 (m, 2H),

3.96 (t, 2H), 3.81 (s, 2H),3.00 (t, 2H), 2.86-2.90 (m, 2H), 2.10-2.29 (m, 4H), 1.68-1.75
(m, 4H), 1.50-1.65 (m, 1H), 1.26-1.34 (m, 2H)




2H), 3.86 (s, 2H), 2.96-3.01 (m 4H), 2.45 (s, 3H),
2.17-2.28 (m 5H), 1.70-1.81 (m 4H 26.22
WO2007/408998 uor o- 4- met hyl -2-[4- N - N (4-fl uor o- ptiEny10P6/028165

55.3ng (81.4%, N piperidin-1-ylnethyl] 5,6 brown
solid dihydro-4H N inmidaz¥][4,5,1-ij]lquinoline F
Atz 20 —3H) 695 3n L2683 {thniishon,
29153. 4|08 @H) . 3.84 (s, 2Hjen S 08 (e
2.65-2.180 (m_1H), 2.15-2.29 méM3l}-5,6ldikdl. §4 (m
4H), 1.49 (H,ASSH WO 2007/ 018998.iRakbWS2006/ 028165 62
26.23 H 8-flu - 4- net hyl - 2- [ 4ijfgdincld ngy (70%|, N
trifluoroneth henyl )- brown|solid
pi peridin-1-yKmet hyl]-5,6 N dihydro-4H i m dazo
[4,5, 1-ij]q line FFF NWR 7.55-7.57 (m 2H),
Nwivﬁé' (5Pl T82 (238), 7059l 119, &2t (§,9H), 4bY-4.3%ni) 2E 3.9503.4d\im, 5H),
), 3 B5-AB,(m, 2h)2.232.288n,3115,1.86-195 dilpH) 2. 58-2. 70 (m
28, 2.[06< (m 4H), 1.72-13&kthim-[(4H), 1.432.50¢,(70%),
3H) 26.24 -1 | uor 0- 4- met hy| 1 Bhepypiperiin-1- yellow oil
(4- bronp-p l)- 36 nmg (46% | yDiethyl]-5,6-dihydro-
pi peridin-1-ylnet hyl ]-5, 6- br o#R-i®szed:>.1di hydrjo- 4H N
i m dazo[ 4, 5, £~%j ] qui nol i ne B ilNReEPC40- 7. 46 (Im 2H),
7.22 (dxd, 3Ny 7.09-7.13 (m |2H), 6.82 (d, 111),
4.93-4.98 ( 1H), 3.84 (s, 2H), 2.82-3.08 (m 4H),
2.42-2.60 ( 111), 2.07-2.30|(m 4H), 1.71-1.186 (m
Nzk)ﬂ)\, T AR 101k (BHH) 288745 1), 830-4. 3qm02H); et () vy, 2.93-40Nm, 4H),
4- cyant pdvenssl (n; 455872280 (0,3191,73-1 18k (m, 4H)
opinperi di thyl]-5, 6- br ¢o®meggl-3--[3d4-hydr|oF 2khg (86%),
W fluorophenyl) propyi] yellow oil
= piperidin-1-ylmethyl}-
AS 5,6-dihydro-4H-
N imidazo[4,5,1-ij]quinoline
F
NMR 7.33 (s, 1H), 7.10-7.15 (m, 2H), 6.93-6.99 (m, 2H), 6.85 (s, 1H), 4.24-4.28 (m, 2H),
3.78 (s, 2H), 2.95 (t, 2H), 2.82-2.86 (m, 2H), 2.56 (t, 2H), 2.47 (s, 3H), 2.05-2.23 (m,
5H), 1.57-1.67 (m, 4H), 1.15-1.27 (m, 4H)
26.14 8-methyl-2- {4-[2-(4- 44.9 mg (82%),
\Q:Nj fluorophenoxy) yellow solid
— ethyl]piperidin-1-
‘S ylmethyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
%7 ijJquinoline
(o}
Q
NMR 7.33 (s, 1H), 6.94-7.00 (m, 2HO, 6.80-6.86 (m, 3HO, 4.25-4.29 (m, 2H), 3.95 (1, 2H),
3.79 (s, 2H), 2.95 (t, 2H), 2.85-2.89 (m, 2H), 2.48 (s, 3H), 2.09-2.24 (m, 4H), 1.68-
1.74 (m, 4H), 1.50-1.65 (m, 1H), 1.25-1.30 (m, 2H)




N imdazo[4,5,1-ij]Jquinoline N NVR 7.57-7.60 (m 2H),

7.31-7.34 (m 2H), 7.22 (dxd, 1H), 6.82 (d, 1H),
wa2®10189% (m 1H), 3.84 (s, 2H), 2.82-3.10 (PCT/BEH006/028165

2.48-2.65 (m 1H), 2.15-2.31 (m 4H), 1.73-1.83 (m

4H), 1.48 (d, 3H) 26. 26F80fluoro 4-met hyl -2-14 N

(/1 met-hvd nJanl\ ) CO A~nr 000

JJ. Ully \U\J/ o 659 00%
26|c}| peri di @ ylmethyl ] -5, 6- br 8met§’gf {aﬁ Qell 01 »

dr
i m dazo[ 4, ij]lquinoline \| g)g/gp op ik eng,z
7.13 (3, M%?. 22 (dxd, 1H),| Gyi@enfids,6-difydro-4 94 5 00
(m 1Hy, 3. , 2H), 2. 86-|[3hidam[4,8H), 2. 48-2.65

(m 1Hy, 2. 3H), 2.14- 2, i@uifolive 4H), 1.74- 1.83

(m 4H)y, 1. (d, 3H) WD 2007/ 018998 PCT/ US2006/ 028165
63 26.27 F 8-/fluoro-4-nethyl-2-[4- (4-methoxyphenyl) -

(4- met hoxyphe 70.3 ng (99%, N
pi peridin-1-y thyl]-5,6 brown solid dihydr) 4H- N
imdazg[4,5, 1+ j]lquinoline -o NMR 7.24 (dxd

NMRL4- 7.| 2B0 (sriH)2ZF)3, (s, 6HBDOBT. 837(11( 2D, B39)(s, 1), 944 52%» ?fﬁh 3.78 (s,
1H), 3.|8H),e85 (t@%2 833,88 (m, CH), 2854, 2ED, 286 (321g2- ‘(5n% 284%5H)
2.42-2 4564{13671(111,11 LI13B0m4my (m a1y 1 71 1

26446, 1|4 3H) 26.28 F 8-f %61Ft§}214% et hyl - 2 ﬁgw;?“’)
(2- met Hoxyghenyl ) - 53.5 ng (7pYgrPh i

pi peri di n- met hyl]-5,6- brp , 55 &’ ﬂydro-4HN
i m i j]quinoline 01] J}ng 17-7.26 (m

(m 3H . 4.98-580°(m 1H. 3.85 (s.

3H), 2.80-3.06|(m 5H), 2.15-2/34 (m
m 4H), 1.50 d, 3H) 26.29 F

1.
& 1% 7'3'3 "y6‘H % 0l s) 2H)°2595’(t oh), 2.83-
?.5'5% | AR '2'%% E 3‘ 13 2.4 O, "5l b, 1.45-1.65 (m,
1.

24-1.29 (m, 2H)
26.17 8-methyl-2-{[4-(4- 36.1 mg (95%),
\@(j bromophenyl)piperidin-1- | yellow solid
- yl]methyl}-5,6-dihydro-
—H 4H-imidazo[4,5,1-

%N: ij]quinoline

NMR 7. 40-7 43 (m, 2H), 7.34 (s, 1H), 7.08-7.12 (m, 2H), 6.87 (s, 1H), 4.28-4.32 (m, 2H),
3.85 (s, 2H), 2.95-3.01 (m, 4H), 2.40-2.55 (m, 4H), 2.20-2.30 (m, 4H), 1.48-1.83 (m,
4H)

26.18 8-methyl-2-{[4-(4- 26.3 mg (77%),
\Q\/Nj cyanophenyl)piperidin-1- | yellow solid

N yl]methyl}-5,6-dihydro-
4H-imidazo[4,5,1-

%Ny ij]quinoline

NMR 757761 (m, 2H), 7.31-7.34 (m, 3H), 6.87 (s, 1H), 4.27-4.31 (m, 2H), 3.85 (s, 2H),
2.95-3.04 (m, 4H), 2.52-2.62 (m, 1H), 2.48 (s, 2H), 2.23-2.31 (m, 4H), 1.70-1.85 (m,
4H)




N i m dazo[ 4,5, 1-ij]quinoline
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N N

SOt 1-2-41 omda
cBéko Hetﬁl,l)p didin-10.- |4
| $Bmdisy]}-24-dihydr2. 9

fl dbmgelpe| (4 N

3%, N==~

oil 4Hi m dazo
6H), 6.79 (dxd

11), 2.97 (t, 2H

ZH2BidZoRZ, M 2H),

.

‘{)17%@ sésﬂ%
3 02

[4,5,1 4
. 111),
2. 82-

2.03-2.
2H) WO
8-fluor

NRIB6 ( m 2H),
1234 HR H)25-728 G 2H), 6.64-1.08 (=328, 6.87(s,A6),2.289.31 @, 2H),

2.53 (d, 2H),

2.20-2.54 (m 2H),

208 (¢, 0B 2983 . PG, UB2DE6). @281469, 2. B4L.306Gm31H),H.67-1.80 (m,

- [ 4- (3- phenyl

N pr o]

yvl)piperidin-|-

56.3 nuy

4Himd
6H), 6.
2.19-
4H), 1.

f 1 uoroph

2.

2.96 (t|,

thyl -5, 6-di
az w5, 1 N ij]quinol
80 ﬁ?&% 1H), 4.24-4.

2H) Nz. 82- 2.86 (m
24 ( 2H)

ey

51.6 ng (9496

2.06-2.13
30 (m 5H) 26.33

1 @@6Wl%Kﬁmm oi |
imn enNIWRPCFd!WI—' 7. 37

30 thyﬂ Gdﬂydffs (
: G .y ¥, 2H),
1 61-1.

F 8- quoro 2-{4-
N~ propyl]plperl

% ﬁﬁ]mg (178%),
SRR,

69 (m
[3-(4 N
din 1-

iifzﬁqui n

6. 93- 6.

'726-7’34 w@
) (17s.1

na,‘le) 2%3?1 32{%%2%%%32%07 0.

26.21

&

OH

8-methyl-2-{[4-(3-
hydroxyphenyl)piperidin-
1-yl)methyl}-5,6-dihydro-
4H-imidazo[4,5,1-
ij]quinoline

16 mg (63%),
yellow solid

4H)

7.38 (s, 1H), 7.19-7.281 (m, 1H), 6.89-6.92 (m, 2H), 6.73-6.82 (1, 2H), 4.33-4.36 (m,
2H), 3.86 (s, 2H), 2.96-3.01 (m, 4H), 2.45 (s, 3H), 2.17-2.28 (m, SH), 1.70-1.81 (m,

26.22

0ot

8-fluoro-4-methyl-2-[4-
(4-fluoro-phenyl)-
piperidin-1-ylmethyl]-5,6-
dihydro-4H-
imidazo[4,5,1-ijJquinoline

55.3mg (81.4%),
brown solid

3H)

7.16-7.20 (m, 3H), 6.95-7.03 (m,2H), 6.82 (d,1H), 4.93-4.98 (m, 1H), 3.84 (s, 2H),
2.85-3.08 (m, 4H), 2.65-2.80 (m, 1H), 2.15-2.29 (m, 4H), 1.71-1.84 (m, 4H), 1.49 (d,




3.77 (s, 2H), 2.95 (t, 2H), 2.80-2.84 (m 2H), 2.56
(t, 2H), 2.19-2.23 (m 2H), 2.05- 2.13 (m 2H)),
WA 2®7018988 (m 4H), 1.18-1.28 (m 5H) 26.34 F BAF[2008028165
N49ng(890/<) N ethYl]p eridin-I- brown oil ip
yhnet hyI} 5, 6-di hydro- NO64H-i ni dazo[ 4,5, 1
"1”U! r\.r_-rl e ot ) —NWVR—7F2 8{:11 4-1'1’1&'(591-’2 [@ 94=7-060
26«?% ,. 84’ (m 3H), 6 b 1), 4120008,
2H), %5 (t, 2H), 3.78 &ﬂm%ﬂ)ethy%h&@l)(t R solid
2 85 2.188 TmY 2H), 2.06-2. 25 | fperididH)yimeti31)3%- 1. 68- 1. 74
(in, 4H), 1.48-1.62 (m 1H), [diR@:MB1 (in, 2H 26.35 F
8- f | uorio- 2- -(4 ~ fl uor ophepipidepilpBiifditneline | 51 nyg,
(104%, NMN yl]nethyl} 6+ di hydro- brown oil
AHim dazof4)5, 1 Nij ] quinoline F NVR 7.1647.28
(nl, 3H), r6[96-7.02 (m 2H), Bb.78 (dxd, 1H), 4.30-4.34
(m_2H)I, 3 85 (s, 2H) 2 Q?)-léégg (m_4H) 54}9 ('; 9)?%5(
1m,7527f@(122§17§%g 3H @% H%@ 5
2007/ 018594 P! (153506, b2 ‘?L@Blﬂ)eéé ?%( 0, oo
8 fl--nréﬁﬂ{u (4——N-tF-H-uorpreth thu.laz ML (899%
LlOI' -me -|a- N !
26\@4 phenyl din-1- brown t Ar clph '3§mg 46%),
6- di hydr o-YNyaP+ i mi dazo [4, 5, L 5ipdrid QWIIHQfl}Jl]fBQS Fprokn kolid
NNM 7. 56 ( H, 7.32-7.35 (Min@kden-/. 21 (dxd, 1H),
6.79 (dxd, b, 4.30-4.34 (m gﬂﬁaazo[43.1&51u(nslmez.|-|),
2.97-3.104 (IR_#AH), 2.450-2.65/(m 1H), 2.23-2.33 (m
4H), 1.{73-1,87 (m 4H) 26.37{G 8-chloro-2-{[4-(4 N
fl uor oghen pi peridin-1- 53 ng, (1069,
Br

NMR 7.40-7.46 (m, 2H), 7.22 (dxd, 3H), 7.09-7.13 (m, 2H), 6.82 (d, 1H), 4.93-4.98 (m, 1H),
3.84 (s, 2H), 2.82-3.08 (m, 4H), 2.42-2.60 (m, 1H), 2.07-2.30 (m, 4H), 1.71-1.86 (m,
4H), 1.49 (d, 3H)

26.25 F 8-fluoro-4-methyl-2-[4-

m (4-cyano-phenyl)- 56.2 mg (81%),
N—N piperidin-1-ylmethyl]-5,6- | brown solid
AH dihydro-4H-

%N> imidazo[4,5,1-ij]quinoline
//

NMR 7.57-7.60 (m, 2H), 7.31-7.34 (m, 2H), 7.22 (dxd, 1H), 6.82 (d, 1H), 4.91-4.97 (m, 1H),
3.84 (s, 2H), 2.82-3.10 (m, 4H), 2.48-2.65 (m, 1H), 2.15-2.31 (m, 4H), 1.73-1.83 (m,
4H), 1.48 (d, 3H)

26.26 8-fluoro-4-methyl-2-[4-

m (4-methylphenyl)- 59.6mg (89%),
=\ piperidin-1-ylmethyl]-5,6- | brown solid
“S dihydio-4H-

%N: imidazo[4,5,1-ij]quinoline

NMR 7.22-7.26 (m, 1H), 7.13 (s, 4H), 7.22 (dxd, 1H), 6.82 (d, 1H), 4.94-5.00 (m, 1H), 3.85
(s, 2H), 2.86-3.08 (m, 4H), 2.48-2.65 (m, 1H), 2.33 (s, 3H), 2.14-2.30 (m, 4H), 1.74-
1.83 (m, 4H), 1.49 (d, 3H)




N~ yl ] et hyl } -5, 6-di hydr o-
4H i m dazo[4,5,1 N ij]quinoline
WQ 203018920 (m 2H),

off white solid
F NVR 7.53 (s,
6.95-7.01 (m 3H),

1H),

4. 30- 4. BAI/{83006/028165

2H) , 3.84(s 2H), 2.95-3.00 (m 4H), 2.50-2.56 (m
1H), 2.22-2.30 (m 4H), 1.68-1. 85 (m 4H 26.38 01
°“hlorq——2{rq 4—N—tr+fuooron .o, T1(939,

2ﬁjﬁc;henyl ) eridin-1- off whi P qu fﬁg!,li) = et By kb wb (99%),
5, 6-dijhydyo¥N™Hi i dazo[ 4,5 eridinhq;uzha@h]Lm bFowk sdtid
NVR 7.593-7"57\(m 3H), 7.32-7 & d&eru-2H) , 7.00 (s,
1H), 4.30-4 (m 2H), 3.85 ( 8yid2éfh},51-jRuBAn3.|03 (m
4H), 2./55-2.65 (m 1H), 2.18-2.33 (m 4H), 1.74-1.87
(m 4H)| 26.39 a 8-chloro-2-{4:[3-(4 N fluorophenyl)
50.2rTg(1 ), N~ propyl]piperidin-lI- brownoil N
yl msthyl} 5 G- di hydro- AH i m Jlazo[4 5 1 ij]qLi noI [ ne
ER 4 cMV‘H) ’7’23 1%76 m, 38),4.94- 0;(” 7334 (3 128)

N3, o 7382 R R B A
2.96 (1) 49( o5 tm 2H)

26_'2_6/_\;- rap 205212 'ﬂhorém)methﬁ 25[4_ 68
4, 1.1 (m SH) VO 2007 (Od&R95phenyl)- 535mé‘6%)
PCT/ U82006 8165 66 26.40 F|Bipédduor-amédnymes,dyl idN
(2- 29.16 rTg (3999, N~ trifl upaipes-yd phenyl ) -| brown
solid n- 1-yl met hyl ] - birGiddxoldis Rytifhuimelddel-

i m dazo =1 j] quinoline F F NWR 7.60-7.162 (m
1H), 71427 7o,(m 3H), 7.20-7.30 (m 2H), 6.83 (d,
1H), 4. tm 1H), 3.85|(s, 2H), 2.88-3./06 (m

N%’ 2 A 1727 26Qm  38), 6860693 Im, 88, 1.982.00 (A, 18];18.85 &, 21, 3(d (s, 3H),

2.80-3.06 (m, 5H), 2.15-2.34 (m, 4H), 1.71-1.82 (m, 4H), 1.50 (d, 3H)

26.29 F 8-fluoro-4-methyl-2-[4-

m (2-methylphenyl)- 63.7 mg (95%),
N—N piperidin-1-ylmethyl]-5,6- | brown solid
AH dihydro-4H-
%NE imidazo[4,5,1-ij]quinoline
NMR 7.11-7.26 (m, 5H), (dxd, 1H), 6.82 (d, 1H), 4.96-5.01 (m, 1H), 3.87 (s, 2H), 2.93-3.11
(m, 4H), 2.65-2.82 (m, 1H), 2.15-2.36 (m, 7H), 1.75-1.82 (m, 4H), 1.51 (d, 3H)
26.30 8-fluoro-2-[(4-
\ij phenylpiperidin-1- 43.1 mg (92%),
1] yl)methyl]-5,6-dihydro- | brown solid
—S 4H-imidazo[4,5,1-
%N: ij]quinoline
NMR
7.21-7.34 (m, 6H), 6.78-6.82 (m, 1H), 4.31-4.35 (m, 2H), 3.85 (s, 2H), 2.97-3.02 (m,
4H) 1.65-1.85 (m, 1H), 2.23-2.32 (m, 2H), 1.73-1.88 (m, 4H)
26.31 8-fluoro-2-[(4-
\QfNj benzylpiperidin-1- 45.1 mg (93%),
= yl)methyl]-5,6-dihydro- brown oil
‘H 4H-imidazo[4,5,1-
@517 ijlquinoline
NMR 7.13-7.31 (m, 6H), 6.79 (dxd, 1H), 4.27-4.30 (m, 2H), 3.77 (s, 2H), 2.97 (t, 2H), 2.82-

1.26-1.30 (m, 2H)

2.86 (m, 2H), 2.53 (d, 2H), 2.20-2.54 (m, 2H), 2.03-2.12 (m, 2H), 1.48-1.66 (m, 3H),




26.41 F 8-fluoro-4-nmethyl-2-[4 N (3-fluoro-phenyl)-

48.3 ng (71%, piperidin-l-ylnmethyl]-5,6- brow solid
wOL@lysde®- 4H N i mi dazo[ 4,5, 1-ij] qui noline PFPCIVES2006/028165

7.22-7.30 (m 2H), 6.81-7.02 (m 4H), 4.94-4.99 (m

1H), 3.85 (s, 2H), 285-3.69(m 4H) 2.50-2.60 (m
[ m

H 216231 {m—H) 1."3-1 Mend- 5P —<d,—3H)
2636 42 | E@@ro 4- et hyl - 2-[ §1n-- D54 7 100%),
trifluoronethyl phenyl) brown 1]56d1hydro— brown oil
pi peri di n-"I=-W met hyl ] -5, 6 N di4my AdE,1-
i mdazo[ 4, 5,2«ij]quinoline F1EEunNMR7 41-7.48 (m
4H), 7422-726 (m 1H), 6.83 (d, 1H), 4.95-4.99 (m
1H), 3|86 (s{ 2H), 2.88-3.12 (m 4H), 2.58-2/64 (m
1H), 2/17-2.32 (m 4H), 1.51-1.87 (m 4H), 1.50 (d,
3H) 26/43 F uoro-4-nethyl}2-{[4 N
(4-fl uorophen -3 6 27 g, (71% N

gihydre ‘H ”7 .‘z I ¥§‘1H X"zMBO(mz 3.78 (s, 2H), 2.96 (t, 2H), 2.82-

0 (d H
met hy I 2l 9- /) é@ 4,1:5 i 28), 1.61-1.69 (m, 4H),
ij]qui nqllbngo( &j\%% gﬁ‘ﬂ o : 67 26) (dxd, inl—l)

5 8- 7 ZH), 6. 81-6. 85 $rﬂu01d=9-{4 B:(01-6. 03 (m
W, 4196030 (m 1H), 3.95 | fhorddhduyl) 3. 26- 3. 2F1.6 mg (94%),
, 3.05-B=l5 (m 1H), 2.81-|@o®EpipidindH 2. 53b@wESil
(m 2H| 2.12-2.20 (m 2H), 1. zwlmetayl} Ve WEP-2007/ 018998
PCT/ US2006/ 28165 67 26. 44 F| 8Hwidgeld=2- {[4- (4 N

f1 uorophenyl}'3,6- 21.7 ny (59%1““‘0% di hydropyridin- 1
(2H)- yellowoil yl]nmethyl}-5,6-di hydro N
4H i m dazo[ 4,5, 1- ij]qui noIin F

D

F
NMR 751 (s, 1H), 7.10-7.14 (m, 2H), 6.93-6.99 (m, 2H), 6.78 (dxd, 1H), 4.25-4.29 (m, 2H),
3.77 (s, 2H), 2.95 (t, 2H), 2.80-2.84 (m, 2H), 2.56 (t, 2H), 2.19-2.23 (m, 2H), 2.05-
2.13 (m, 2H), 1.57-1.68 (m, 4H), 1.18-1.28 (m, 5H)

26.34 F 8-fluoro-2- {4-[2-(4-
\ij fluorophenoxy) 49 mg (89%),
__\ ethyl]piperidin-1- brown oil
N ) ylmethyl}-5,6-dihydro-

N 4H-imidazo{4,5,1-
%7 ij]quinoline
oQ
F
NMR 7.20 (dxd, 1H), 6.94-7.00 (m, 2H), 6.77-6.84 (m, 3H), 6.78 (dxd, 1H), 4.27-4.30 (m,

2H), 3.95 (t, 2H), 3.78 (s, 2H), 2.96 (t, 2H), 2.85-2.88 (m, 2H), 2.06-2.25 (m, 4H),
2.05-1.68-1.74 (m, 4H), 1.48-1.62 (m, 1H), 1.25-1.31 (m, 2H)

26.35 8-fluoro-2-{[4-(4-
\Q:j fluorophenyl)piperidin-1- | 51 mg, (104%),
N—N ylJmethyl}-5,6-dihydro- brown oil
_& 4H-imidazo[4,5,1-
%NJ ij]quinoline
F
NMR 7.16-7.28 (m, 3H), 6.96-7.02 (m, 2H), 6.78 (dxd, 1H), 4.30-4.34 (m, 2H), 3.85 (s, 2H),

2.97-3.00 (m, 4H), 2.45-2.60 (m, 1H), 2.19-2.31 (m, 4H), 1.68-1.86 (m, 4H)




NVR 7.33-7.38 (m 2H), 7.25 (dxd, 1H), 6.99-7.04 (m

2H), 6.80-6.83 (m 1H), 6.01-6.03 (m 111), 4.30-4.34
W@ 2072198 3. 95 (s, 2H), 3.25-3.26 (m 2H), 2. 98CT/USDBH/028165

2.80 (t, 311), 2.52-2.53 ( 2H), 2.20-2.28 (m 2H)

26.45 ci 8- chloro 2-{[4-(4 fluorophenyl) 3,6- 39.6

| VAR 21 7 357 3 @xc@lﬁ)gé@@sig g 34 (m, 2H),
81

jgr?_(‘tﬁo K dirnydropyT i di e §{ad 55 4e(hj ow ot
?rret hy! 5 6-di hydro N 4H ikusles ;QE/ 49.8 mg (89%),
Ij]qUI npl i F NVR 7.54 (s, :Lbl)enyl%;p&Zdnil-?ﬂ ( MbrRdoil
6.98-7.004 ﬁSH) 6. 80- 6. 83 ( mMImekin)}-5,Bdibdk6. G2 (M
1H), 4.129-4. (m 2H), 3.94 (gH-iREzo(43.124-3. 26 (m
2H), 2.196(t, , 2.79 (t, 3H) jlquigele-2. 53 (m| 2H),
2.19-2.27 ( 2H) 26.46 F 8-fluoro-4-nmethyl-2-{[4 N
(2,5-diflu henyl )-3,6- 42.% ng, (100% N
di hydropyridi n-1(2H) - yel low ¢il N
yl ] net hyl 1= 5r 6-di hydr o- 4H-| midazo[ 4,5 1- ] 1 cu1 noline
\ /
- 6.
3-

%5((Fn2Hhi&_§7-3g4(g114 23 025 (r}pﬁ-{) 223383

1(7§n187(m,
Q ’)l: Q ’)7 /m 2 00N

| uorjophéhyl) - 3, 6- 29. 2ngy (8 mldaz 4.51-
1(2H) - yel | ow Oijjquitbiine et hyl -5, 6
H i m dazo[ 4, 5, 1- q]qU|noI|ne O F F NWVR
8-7.25 (m{ 2H), 6.75-6.86 m 311), 6.80-6./83 (m
5.91-5 (m 111), 4.30{4.34 (m 2H), 3.94 (s,
2H), 3.]24-3£27 (m 2H), 2.98(t, 2H), 2.78 (t, |3H),
NROO1- 2. B253((NIHR ) 5-7.2@m2 2H)26.9587. (1, 21, 1)30263 48, 281), 3.84 (s, 2H),
8- chl or|02.%-%404m(421),2-50¢156 (udEp pR2RAY0 (s, 3HH1.68 R 8 D(nydi)
264.38% , W@t{\jﬁ hydr opyri di n- 182pre-2y{§t-How oi |
N trifluoromethyl- 50.2 mg, (93%),
—‘:S phenyl)piperidin-1- off white solid
yl]methyl}-5,6-dihydro-

N 4H-imidazo[4,5,1-
ij]quinoline
F
:

ydr opyri di
hydrio- N %

6.

258 8?’?@ T 31, 2 5. | SeERORTLEY S Y
e iphﬁ“‘r“ %ﬁ‘i (kg
di f

di h

- di

7.1

1H),

Z

NMR 7.53-7.57 (m, 3H), 7.32-7.35 (m, 2H), 7.00 (s, 1H), 4.30-4.33 (m, 2H), 3.85 (s, 2H),
2.97-3.03 (m, 4H), 2.55-2.65 (m, 1H), 2.18-2.33 (m, 4H), 1.74-1.87 (m, 4H)
26.39 c 8-chloro-2-{4-[3~(4-
\Qi“j fluorophenyl) 50.2 mg (100%),
N:S propyl]piperidin-1- brown oil
ylmethyl}-5,6-dihydro-

" 4H-imidazo[4,5,1-
ij]quinoline
F

NMR 7.20 (dxd, 1H), 7.10-7.14 (m, 2H), 6.93-6.99 (m, 2H), 6.78 (dxd, 1H), 4.26-4.30 (m,
2H), 3.77 (s, 2H), 2.96 (t, 2H), 2.81-2.85 (m, 2H), 2.56 (t, 2H), 2.20-2.24 (m, 2H),
2.05-2.12 (m, 2H), 1.57-1.68 (m, 4H), 1.18-1.28 (m, 5H)




yl]methyl} -5, 6-di hydro-

i j]quinoline
WO S00RE9T8 53 (s,
6.78-6.82 (m 2H),

2H)

7.21-7.28 (m 1H),
5.91-5.92 (m 1H),

N 4Hi m dazo[ 4, 5, 1-
F F\ WO 2007/018998 PCT/ US2006/ 028165
7. 00 PGT/USHP6/028165

4.30-4.33 (m

2H, 3.94 (s, 2H, 3.23-3.36 (m 2H), 2. 96(t, 2H),

2 77 {t3H—2 51252 —(m 2t 2+
2649 49 f-~ or o- 4- met hyl - @ﬂﬁr{%ﬁg@ﬁgﬁgpht 256 s (39%),
33.5 ny , N~ piperidi n-|mﬁhd9§ﬁehbﬂpi;en§1} b 6:RWA solid
solid d| h drp-4H N i m dazo[ 4| spekidinjilytetinylsiscne  ci NMVR

7.14-7.2 NSGH), 6.82 (d, 1Hjihydd-84-4.97 (m 111),
3. 84 (s 2. 88 3.08 (m 4HmidazaP4, ABiRi6On¢ m 1H) ,
2.15-2.3 , 167187 m 4H), 1.49 (d| 3H)
26.50 K oo4rrethy| 2-[# N 13 ng (18%,
Wl “7'60 S (FEEab7 27 87 3 )\ S (YIE, 095kt 7 B,
daZC[lﬁ) 8 '%jﬁi 212188 (%&H?Q 1&2'&% @*73 125(11{, ARA), 1.51 (d,
5H), 6.8 , m1,385(s 2H)
264194 3. 4H) 2 42 2. 58] §-MordHnethA-216- 2./ 30 (m
4H) , 1.mm 4H), 1.50 [ @;fludlehph@Gl)-51 F | 48.3 mg (71%),
8-fl uor -4N St hyl - 2-[4 N (3, 5t ibgidinylivirhatyHrfet fpp solid
69. 6 Ny (78%, N- phenyl) - pi p@Ryde-4i-| - br own |sol i d
yl met hyl ] - 5, Ndi hydro N 4H i n] B[ %55ei0f g i nol i ne
FF/ F NMR 7.67-7.73| (m 3H), 7.24 (dxd, 1H),
6.82 (d, 4.93-4.98 (m 1H), 3.86 (s, 2H), 2.95-
NMR 7.22-7.30 (m, 2H), 6.81-7.02 (m, 4H), 4.94-4.99 (m, 1H), 3.85 (s, 2H), 2.85-3.09 (m,
4H), 2.50-2.60 (m, 1H), 2.16-2.31 (m, 4H), 1.73-1.86 (m, 4H), 1.50 (d, 3H)
26.42 F 8-fluoro-4-methyl-2-[4-
m (3- 54.5 mg (71%),
N—N trifluoromethylphenyl)- brown solid
_H piperidin-1-ylmethyl]-5,6-
N dihydro-4H- :
imidazo[4,5,1-ij]quinoline
NMR 7.41-7.48 (m, 4H), 7.22-7.26 (m, 1H), 6.83 (d, 1H), 4.95-4.99 (m, 1H), 3.86 (s, 2H),
2.88-3.12 (m, 4H), 2.58-2.64 (m, 1H), 2.17-2.32 (m, 4H), 1.51-1.87 (m, 4H), 1.50 (d,
3H
26.43 F ) 8-fluoro-4-methyl-2-{[4-
m (4-fluorophenyl)-3,6- 27 mg, (71%)
=1 dihydropyridin-1(2H)- yellow oil
‘H yl]methyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
? /; ij]quinoline
NMR 7.33- 738(m, 2H), 7.26 (dxd, 1H), 6.98-7.04 (m, 2H), 6.81-6.85 (m, 1H), 6.01-6.03
(m, 1H), 4.96-4.98 (m, 1H), 3.95 (d, 2H), 3.26-3.27 (m, 2H), 3.05-3.15 (m, 1H), 2.81~
2.93 (m, 3H), 2.53-2.55 (m, 2H), 2.12-2.20 (m, 2H), 1.27 (d, 3H)




3.11 (m 4H), 2.62-2.78 (m 1H), 2.17-2.34 (m 4H),
1.77-1.91 (m 4H), 1.50 (d, 3H) 26.52 F
w@2Go70m9e8 4- met hyl - 2-[4 N benzyl phenyl ) - pi per i BCTIUSE46/028165
ng (80%, N 1-ylnethyl]- 56d|hydro- brown solid

4H-|mdazo[4 5,1 Nlj]qwno@lne NVR 7.13-7.31 (m

H 68 A A 492496 (MutiDoagar 7 (S| 25
2(544)2- 3. 18\@)@ ,  2.86-2. 93| 4fBroph {1[, ;3. 42-2. @3_74‘:%1(59%)7
111), 2. 547(d" 211), 2.07- 2. 194iftkop n-1(3H60- 1.56Tow(da
411), 1. 47 N 3H), 1.27-1. 38| ¢immethb)s,0MhyA07/ 018998
PCT/ US2006/ 028165 69 26.53 81 #Himidael45set hyl -{2-[4- N
( 3- met hoxyp |)- 60.3 ng (86%uinoline N
pi peridin-I-ylnmethyl]-5,6- brown solid dihydrqg-4H N
i m dazaof 4, Ij]Jquinoline O|NWR 7.21-7.28 (m 2H),
6. 75- 6. 85( 4I—|) 496498 m 1H) 385(s 2H) ,
2 999 (o 444\
- \°' Hs 5940ba (£ AP 83 (ul, 1H), 6,07-6.03
S A
26. 54 8 3 net yl'phenyl)
&5 ( 859 G - 1=y Ybb-{-@- brovn solid
di %ydr 0 m dazo[ 4,5, 1-ij hﬁ]djd)phéﬂyli))llﬁ- NVR | 39.6 mg (100%),
7.19-7.228 2H), 7.02-7.05 ( dihydddyridi61@R)-(d,| ykidw oil
4.96-5.00(m 1IH), 3.85 (s, 2H) ylh#tid4-Bo-diliydfan 4H),
2.50-2.58 ( H), 2.35 (s, 3iHf-ipidagl43.131 (m| 4H),
1.75-1.86 (m¥ 4H), 1.50 (d, 3Ejupginss F
8- f | uorp- 4- hyl -2-[4 N (2-chl orophenoxy)- 47. 5ng
(649 . r|d|n1ylrrethyl] 5, 6- dlhydro4 N
Lm 7454;F;¥-55 il guinoli np ~%O4gn ci 3 I\Il\/l:;37( 3 (6r1 d
NMR s,3H), m,
1H): Z L gg%%.%%ﬁm gl’zg(% }fl}pg%m%ﬁgﬁgsm)
2%%'\{5 3. 5 R L..“”m’f?' Tt Mmeab o 40248
m (2,5-difluorophenyl)-3,6- | 42.5 mg, (100%)
N:S dihydropyridin-1(2H)- yellow oil
yl]methyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
%/ ij]quinoline
r
.

NMR 7.21-7.26 (m, 2H), 6.79-6.86 (m, 3H), 6.81-6.85 (m, 1H), 5.91-5.93 (m, 1H), 4.96-4.99
(m, 1H), 3.95 (d, 2H), 3.25-3.27 (m, 2H), 3.00-3.13 (m, 1H), 2.82-2.95 (m, 3H), 2.53-
2.55 (m, 2H), 2.14-2.20 (m, 2H), 1.47 (d, 3H)
26.47 8-fluoro-2-{[4-(2,5-
\Q:\lj difluorophenyl)-3,6- 29.2mg (81%),
= dihydropyridin-1(2H)- yellow oil
—K, yl]methyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
_ ij]quinoline
é o
F
NMR 7.18-7.25 (m, 2H), 6.75-6.86 (m, 3H), 6.80-6.83 (m, 1H), 5.91-5.92 (m, 1H), 4.30-4.34
(m, 2H), 3.94 (s, 2H), 3.24-3.27 (m, 2H), 2.98(t, 2H), 2.78 (t, 3H), 2.51-2.52 (m, 2H),
2242 28 (m, 2H)
26.48 8-chloro-2-{[4-(2,5-

A5

=4

0

n

difluorophenyl)-3,6-
dihydropyridin-1(2H)-
ylimethyl}-5,6-dihydro-
4H-imidazo[4,5,1~
ij]quinoline

32.9 mg (88%),
yellow oil




1H), 2.16-2.19 (m 211),
311) 26.56 F 8-fl uoro-4-nethyl
W@ 1®0898998 N f | uor ophenyl ) pi peri zin-1| -

1.47-1.99 (m 4H),
-2 N{[4(4- 51.2 ny

1.48 (d,

br own f ore/¥53006/028165

methyl } -5, 6-dihydro- C N> 4Himdazo[4,5,1 NJ
|J]qU|noI|ne OFNI\/R7255(8dxd 1H), 6.81-6.99 (m
+190% 75'1'- 1 ( 676 82‘( 871135 915 821, TH),
) 7S , ?& 51
3H ' 26, 3% fﬂ)s Qﬁ: Qﬁ%é% szﬂ)lﬁ& 2.51-2.52
> (3= trn r OMET ny| bz z 396 0- 4 Wethyl-IN4-
phenY1)|pi (n-1- brown foam4dhjorapinfiyl } - 5,33.5 mg (47%),
6- di hydr o- Nfﬁé 4H i mi dazol[ 4, 5| iper@int lrjheethylles 6- ) érows sedF
WO 2007/ 018998 PCT/ US2006/ 0281 6&ydror4H-NVR 7. 48 {(d, 2H),
7.24 (dxd 6.92 (d, 2H), | Guigzels.gglauinpline||- 1)
4.90-4.194 ( 11-1),3.88 (s, 2H), 3.27-3.30|(m 4H),
2.88-3.114 (m_2H), 2.72-2.75 (m 4H), 2.13-2.19 (m
211), 14 , 311) 26.58 F 8-fluoro-4-nethyl-2 N
{[4(2 4i- 5% ng (100% N di fl uorophenyl ) pi peri zi n-
WIT "SI0 1497 28 BB dIYiD, 394997 @ BOIBENQ 219)2.88-3.08 (m, 4H),
i m dazZzQsL @4@ ®15Fﬂ3h@)14|4ﬁ9|1|6m(g]’ 87 4E),( ﬁHFQH_l}- 24
24.5¢d, 1 8-6.90 (M 4F), | 4-i6kod-Rylp- 1H) , 3. 88
(s, I—me (m 5H), 2B8dcdplhddyl]-m 2H)|,13 mg (18%),
2.73-2.]717 2.13-2.19 ( miperRi)1-yltheth9]-1,@, | tBn solid
26.59 H 8- I%]%;ro 4- net hyl - 2- [ 4 dkydr@4H4 uor o- phegnyl ) -
128.9 g br o N- pi peri di n- 139fsrelffyHifamolye 1sol i d

Cl

4H), 1.47 (d, 3H), 1.27-1.38 (m, 2H)

NMR 7.10-7.28 (m, 5H), 6.82 (d, 1H), 4.94-4.97 (m, 1H), 3.85 (s, 2H), 2.94-3.09 (m, 4H),
2.42-2.58 (m, 1H), 2.16-2.30 (m, 4H), 1.72-1.86 (m, 4H), 1.50 (d, 3H)
26.51 8-fluoro-4-methyl-2-[4-
m (3,5-bis(trifluoromethyl)- | 69.6 mg (78%),
N:_—_H phenyl)-piperidin-1- brown solid
ylmethyl}-5,6-dihydro-
N 4H-imidazo[4,5,1~
ijlquinoline
rF
F e F
NMR 7.67-7.73 (m, 3H), 7.24 (dxd, 1H), 6.82 (d, 1H), 4.93-4.98 (m, 1H), 3.86 (s, 2H), 2.95-
3.11 (m, 4H), 2.62-2.78 (m, 1H), 2.17-2.34 (m, 4H), 1.77-1.91 (m, 4H), 1.50 (d, 3H)
26.52 8-fluoro-4-methyl-2-[4-
m benzylphenyl)-piperidin- | 54 mg (80%),
N 1-ylmethyl]-5,6-dihydro- | brown solid
‘S 4H-imidazo[4,5,1-
Op ij]quinoline
NMR 7.13-7.31 (m, 6H), 6.81 (d, 1H), 4.92-4.96 (m, 1H), 3.77 (s, 2H), 3.02-3.18 (m, 2H),

2.86-2.93 (m, 2H), 2.42-2.58 (m, 1H), 2.54 (d, 2H), 2.07-2.19 (m, 4H), 1.60-1.67 (m,




di hydro-4H N i m dazo[ 4, 5, 1-ij] qui noline
7.02-7.26 (m 4H),
WR2@6/0(8998 2H) ,

1.79-1.86 (m 4H),

6.84 (d, 1H),
2.82-3.10 (m 5H),

4.90-4.95 (m

1.50 (d, 3H) 26.60 F

F NWVR

1H),

2.17-2. 35 (PQT/UEH006/028165

8-fluoro-4-nethyl-2-[4 i N enoxy p| peridin-1- 27.5ng
HO—7% Nyt rethyH—=5,6=dith — otk
20281 m dazbl 4, 5, 1- N ij]quinol ml&@jg‘g N&gf?[aﬂ- 7603%1 ()
3H), 7.114-% .99(m 3H), 6 gq;hﬁll Aﬂﬁ&thyl]élsM éohd
(m 1H)|, 4°33%4.36 (m 1H), Badfds- 2H), 05- 3. 18
(m 1H)|, 2.8482.93 (m 3H), 2 MdaZoMSl(lJﬁt]uleH): 2. 14-
2.19 (m 2H) 73-1.83 (m 4H), 1.48 (d, 311) 26.61
F- 8-fljuoro-4-nethyl-2-[3 N phenyl - pi perazin-I|- 104.51
ng Ne-~ vyl hyl ] -5, 6-di hydrp- 4Him dazo[4,53,1 N
ij]quinollne oNl\/R7 19 7. 39 (m 6H) 6. 82 (d 2H)
A4 7621m N AT 411) 95 g g $Hem
N e 3 ’
8-f1 uord; 7: f)[zzfg 4 35755 0, 1.50(4
"'"!Liun || f ) rperarm—orowa i b2 d - )'b‘llylj =5,
2%52&“ hydr o i m dazo[ 4, 5, 14 ﬂﬂlinet]fylﬂbﬂygo qne F57 4Fe\(85%),
NVR 7. 117- o 2H), 6. 75 6] §horldiih1-ibihyiHs, 8 4-tovBolid
(m 1H)|, 3.85)(s, 2H), 2.80-3|QBydewH- 511), 2. 25 2.35
(m 2H)| 2.16%2.20 (m 2H), 1, %biddko[83,1§ilquindlink)|, 1. 49
(d, 3HMD 2 /018998 PCT/ US2006/ 028165 71 2. 63 F
8-fluorp-4-grthyl-2-{[4 N (4-bronophenyl)-3,6-{ 31.7
ny, (72% di hydropyr| din-1(2H) - brown oil |yl]
nrt kbl
NMR 7" 71957, zs‘ﬁmﬂjy‘#’dz”/ 05 (m, 3H), 6.82 (d, 1H), 4.96-5.00(m, 1H), 3.85 (s, 2H),
2.94-3.11 (m, 4H), 2.50-2.58 (m, 1H), 2.35 (s, 3H), 2.16-2.31 (m, 4H), 1.75-1.86 (m,
4H), 1.50 (d, 3H)
26.55 F 8-fluoro-4-methyl-2-[4-
m (2-chlorophenoxy)- 47.5mg (64%).
N:H piperidin-1-ylmethyl]-5,6-
dihydro-4H-
gb imidazo[4,5,1-ij]quinoline
o]
Cl
NMR 7.39 (dxd, 1H), 7.14-7.20 (m, 3H), 6.82-6.99 (m, 1H), 6.82 (d, 1H), 4.92-4.96 (m, 1H),
4.38-4.40(m, 1H), 3.84 (s, 2H), 3.05-3.18 (m, 2H), 2.86-2.97 (m, 3H), 2.40-2.48 (m,
1H), 2.16-2.19 (m, 2H), 1.47-1.99 (m, 4H), 1.48 (d, 3H)
26.56 8-fluoro-4-methyl-2-
m {[4(4- 51.2 mg (100%),
N:S fluorophenyl)piperizin-1- | brown foam
yl]methyl}-5,6-dihydro-
(N) 4H-imidazo[4,5,1-
N ij]quinoline
o
NMR 7.25 (dxd, 1H), 6.81-6.99 (m, 5H), 4.90-4.95 (m, 1H), 3.88 (s, 2H), 2.87-3.14 (m, 6H),
2.72-2.75 (m, 4H), 2.12-2.18 (m, 2H), 1.48 (d, 3H)
26.57 F 8-fluoro-4-methyl-2-
m {[4(4-trifluoromethyl- 52.2 mg (96.1%),
N_N phenyl)piperizin-1- brown foam
AH yl}methyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
( ijJquinoline
g
P




N 4H i m dazo[4,5,1- ij]Jquinoline Br NWR 7.43-7.50 (m

2H), 7.23-7.28 (m 3H), 6.98-7.04 (m 2H), 6.83(m
wakho7/oe8998-6.10 (m 1H), 4.95-4.98 (m 1H), 3rPCBUSIN6/028165

2H), 3.25-3.27 (m 2H), 3.05-3.15 (m 114), 2.81-2.93

(m 3H), 253255(m 2H)70212217(m 2H), 1.45

ﬂll\

NJEQ‘ 28 5% (e Sy ! B
2ny (%;%%332793) ’ngﬁ %Pﬁm,z (17% (gf?ﬁm étzﬁ%}é jzf{)g,g
49

me thyl SH- dro- | m dazo[ 4
26 ¥ QUI no Br NNR 7. 45- 7 S(ﬂMrozjfﬁethylZ’Z 21- .27 (m
6. 99 (m 2H), 6.81 (dm4-1H), 6.08-6§.02 me(Mo%),
1H) 4.29- (m 2H), 3.95 ( diflu@bhenyBpietiziB: 2 brwmsolid

211), 2, 98(t, y2H), 2.80 (t, 3 —yl]m@hss}zmd@sﬂrf(m 2H)
2.22-2.26 (m"Q11) 26.65 F 8-f FHdr¥ealadt hyl - 2- {[ 4-
(4- 41.8 ng, B39 trifluoro {H8KPphenyl Y- Hrown oi |l
N 3, 6-dji hydespyridin- N 1(2H) 4yl ] nethyl} -5, 6-
di hydr o} 4H-Ki# dazo[4 5,1-ij]quinoline F~<O R F 1MR
7.40-7.42 (¢n, 2H), 7.16-7.28|(m 3H), 6.83(dxd, 2H),

NBA0E- 6. LA (Gd, 1006 7506 0 GmAEg 3. 5005 (i, ), 338 BE2H)CH.022H (o, 5),
3. 27- 3. POSAMO0 (R]28), 2.73:208 48,415 2(18:2.19 ), 2HR 188233 (M

285D, 2.7 (m 2H), 2.1323-flu@odnmetl@H)-[4-1.146 (d,
3H) 26.66 | uor o- 2- { [ 4- (4 | Kp-fluoro-phenyl)- 128.9 mg brown
trifluofo xyphenyl )- 22.3 rﬁ%% wlmethﬂpﬁﬁ" solid
3, 6-di hydr opyfi di n- brown oil r&lg S_Xr‘rﬁ {]}}/I } -5,6 N
di hydrof 4H (i mi dazo[ 4,5, 1 -ij|J'qut*Aot ‘<0 F F NMR

F
2H), 7.16-7.25 (m 311), 6.99-7./04 (m

7.39-7.42 (
2H), 6.80 F 1H), 6.06-6.09 (m 1H), 4.29-4. 33 (m
Ni/[l_%' 3.095 ( 26(?11\ ’%(9GH’% 28 (rr<1 911%_8 2 Q?(:%??, ?_‘ 5,
7. m, S - m,
1(t ’2.(1%935 (2,22%4?% 1@8%(1“%)??‘%@ 3%11;2 %2 ? 2
26.60 F 8-fluoro-4-methyl-2-[4- ‘
m phenoxy-piperidin-1- 27.5mg (40.7%),
= ylmethyl]-5,6-dihydro- brown solid.
AH 4H-imidazo[4,5,1-

gi? ij]quinoline
o
NMR 7.21-7.32 (m, 3H), 7.14-6.90-6.99(m, 3H), 6.82 (d, 1H), 4.94-4.96 (m, 1H), 4.33-4.36

(m, 1H), 3.84 (s, 2H), 3.05-3.18 (m, 1H), 2.84-2.93 (m, 3H), 2.40-2.48 (m, 2H), 2.14-
2.19 (m, 2H), 1.73-1.83 (m, 4H), 1.48 (d, 3H)

26.61 F 8-fluoro-4-methyl-2-[3-
m phenyl-p1perazn_1—l- 104.51 mg
N:S ylmethyl]-5,6-dihydro-
d 4H-imidazo[4,5,1-
/7 ij]quinoline
N
NMR 7.19-7.39 (m, 6H), 6.82 (d, 2H), 4.93-4.96 (m, 1H), 3.84-3.90 (m, 4H), 2.86-3.11 (m,
6H), 2.06-2.32 (m, 6H), 1.48-1.51 (m, 3H)
26.62 F 8-fluoro-4-methyl-2-{[4~
m (2,5- 26.6 mg (37.2%),
N— difluorophenyl)piperidin- | brown oil
1-yljmethyl}-5,6-dihydro-
N 4H-imidazo[4,5,1-
ij]quinoline
F
F
NMR 7.17-7.28 (m, 2H), 6.75-6.85 (m, 3H), 4.94-4.96 (m, 1H), 3.85 (s, 2H), 2.80-3.08 (m,

5H), 2.25-2.35 (m, 2H), 2.16-2.20 (m, 2E), 1.75-1.83 (m, 4H), 1.49 (d, 3H)




WD 2007/ 018998 PCT/ US2006/ 028165 72 26.67 2-[(4-(4-

58.3 ny

(869,

N fl uorophenyl ) pi peridin -1- brown

w@odo7a189p8- yl ) net hyl ] -5, 6-di hydro 4H i nmi dazo [BCT/BS2006/028165

ij]Jquinoline F NWR 7.56 (d, 1H), 7.15-7.21 (m 3H),
6.96-7.03 (m 3H) 4. 32-4. 3’51(m 2H) 3. 87 (s 2H) ,
3037 &t 443434( Vm 231 m
2§?§' . B8ILI8S (m 4H) 26.68 2 iﬂ{“é’pgp ez% 9[ | 454% 72%)
N trlfl uor hyl phenyl ) pi p brewpdr il 12N | brownoil
eridin-[1-y ) thyl]-5,6 di hydr@r]lﬂéﬂnyl}l\bmlhydlo-
i m dazo[ 4,5, A% j]quinoline F|EBHAmNM45,155-7.58 (d,
2H), 7. 32-7. (m 3H), 7.13 (tjjquiblne 6. 74 (d,| 3H),
4.52 (s, 4 3.91 (s, 2H), 3.00-3.04 (m 211),
2.52-2.68 ( 1H), 2.25-2.35 (m 2H), 1.72-1.89 (m
261 69 (1 2-[(4-(4- 38.6|ng (81%, N
NNI[?OY OPIEsRyT 13l (RETH) 1. 13728 (H S, %Ws&@h (R 2HNGB3(m, 1H), 6.08-6.10 (m,
y[') met hiyig); 495598 el 3ok d, 0y ©24-3.47 (nb2#h, No5-3.15 (m, 1H), 2.81-2.93
de] [ 1, 4| toe )X 5822, $55(m, FHNMR-271.7%0,- 2H), 5385 (dB3HILH) |
24.645-7. P2 H), 6.96-7.03 (mfludbelR;{[44(432-4.37 (m
211), 3/ 8 2H), 2.99- 3. 02 brpmodtay))-3,¢. 48- 2. B2mE (R7%),
1H), 2.P3-2: (m 2H), 1.68- Jd Bydrogyyidigil?H)-26 | Agown oil
2-[(4-(B- 66.6 ng (86%, N trilf ﬂﬁ?%?sﬁ Yd&henw pi pe
yel | ow solid r|d|n1yl)m€m -
di hydr o} m da [ 1, 5,4 N de] 1]”‘Senzoxam ne FFF
NVR 7.56-7.58 (m 1H), 7.32-7. 35 (m 3H), 7.13 (t,
1H), 6.[76(dy41H), 4.51(s, 4H), 3.91 (s, 2H),
3.00-3.04 ( 411), 2.48-2.62|(m_ 1H), 2.25-2.34 (m
NRHY, 1. [724317.80mpaH)A%)!-7.22 6m, AH),6.9G4Ti0f &h, 2H), 6.81 (dxd, 1H), 6.08-6.09
[ 4R] - 8- [ (ot Hil)p4 224 (y2H)8.95 (s, 2H), 3.24-3.27 (m, 2H), 2.98(t, 2H), 2.80 (t, 3H),
2.52-2.53 (m, 2H), 2.72-2.26 (m, 2H)
26.65 F 8-fluoro-4-methyl-2-{[4- .
\ij\ (4- 41.3 mg, (93%)
_ N trifluoromethoxyphenyl)- | brown oil
N—H 3,6-dihydropyridin-
N 1(2H)-yl]methyl}-5,6-
dihydro-4H-
5 imidazo[4,5,1-ij]quinoline
><o
NMR 7. 40-7 42 (m, 2H), 7.16-7.28 (m, 3H), 6.83(dxd, 2H), 6.08-6.10 (m, 1H), 4.95-4.98 (m,
1H), 3.96 (d, 2H), 3.27-3.29 (m, 2H), 3.05-3.15 (m, 1H), 2.83-2.93 (m, 3H), 2.54-2.57
(m, 2H), 2.13-2.19 (m, 2H), 1.46 (d, 3H)
26.66 8-fluoro-2-{[4-(4-
\@(Nj trifluoromethoxyphenyl)- | 22.3 mg (52%),
N:K, 3,6-dihydropyridin- brown oil
1(2H)-ylJmethyl}-5,6-
N dihydro-4H-
é /; imidazo[4,5,1-ij]quinoline
F (o}
goF
NMR 7.39-7.42 (m, 2H), 7.16-7.25 (m, 3H), 6.99-7.04 (m, 2H), 6.80 (dxd, 1H), 6.06-6.09
(m, 1H), 4.29-4.33 (m, 2H), 3.95 (s, 2H), 3.26-3.28 (m, 2H), 2.98(t, 2H), 2.81 (t, 3H),
2.54-2.55 (m, 2H), 2.21-2.29 (m, 2H)




N [ (4- phenyl pi peridin-1 -
yl)met hyl ] -5, 6-di hydr o-

W@ 20070l i ne

192 gy (95%,

N-

NIVI1Z 7.18-7.34 (m 6H),

brown foam 4H i m dazo[4,5,1- N

6. SREBUSW06/028165

(m 1H), 4.95-4.99 (m 1H), 3.85 (s, 2H) 2.93-3.10 (m
4H) 2.29-2.41 (m 1H), 2. 18-2.32 (m 411), 1.70-1.86

5 \)J.J. 56 \u ol VWO LUUIQ @fjtﬁj 583 mg 86% ,
%@rl US2.§;}?8165 73 26.72 F lg)tld’pﬁé Dpiperidin -1~ brownso(lid )
[4S] - 8-|f TTiak 0- 4- met hY1-2 - [ ( #yiphenylsmiagtiod n-| -

112. 2 ny ”(8 . Nyl)methyl] -&iﬁmdazblyﬁno- brgwn foam
4H i m dazo N, ,1- N ij]quinoliijguindiek 7.18-7.38 (m
6H), 6./80- 3 (m 111), 4.9514.99 (m 1H), 3.]85 (s,
2H) 2. 91- 9 (m 411), 2.29-2.41 (m 1H), 2.14-2.31
(m 4H)|, 5-1.84 (m 3H), 1,49 (d, 3H), 26.473 F
8- f I uorjo- 4+ net hyl - 2- {[4 (4- 42.9 ng (96%, i

T OOrDERE AEX Y RRERY (i, BE)06. 96003l 38, 4.32-4.35 (m, 2H), 3.87 (5, 2H),
i peri di rﬂ%&dﬂéﬁﬁ}ﬁm@-z -5% (B -1EN2 d6-Dy @m0 14)H1.68-1.85 (m, 4H)

26 B3 daz ol A~p; JTquinoline FrO[E@-F NIVIR 7. 4229 nig@54%),
(m 3H)|, @ 7 16 (m 2H), 6] 8ifm&eBShylpipnyDpd ,| brown solid
4.93-4. 8N 1H), 3.85 (s, .LH}dm-Eyl"aﬁEI@l]éiﬁ (m 4H),
2.52-2. 1,216.231@:1\h H-1.48-1.84 (m
4H) 1. 3H) 26.74 F 8-{ [igeef5. djerinelpc |
trifluor oxyphenyl )p 34.6|ng, (80%, N=
i peridin I]rrethyl} 5,6- brown oil dihydro-{4H N
im'dazo J1-ij]lquinoline F+F F F

F

NMR 7.55-7.58 (d, 2H), 7.32-7.35 (m, 3H), 7.13 (t, 1H), 6.74 (d, 3H), 4.52 (s, 4H), 3.91 (s,

2H), 3.00-3.04 (m, 2H), 2.52-2.68 (m, 1H), 2.25-2.35 (m, 2H), 1.72-1.89 (m, 4H)

26.69 5 2-[(4-(4- 38.6 mg (81%),

@(N fluorophenylpiperidin-1- | yellow solid
N,# yl)methyl]-4,5-
dihydroimidazo[1,5,4-
§ N7 de][1,4]benzoxazine
d
NMR .55-7.58 (m, 1H), 7.15-7.21 (m, 3H), 6.96-7.03 (m, 3H), 4.32-4.37 (m, 2H), 3.84 (s,
), 99-3.02 (m, 4H), 2.48-2.62 (m, 1H), 2.23-2.31 (m, 2H), 1.68-1.85 (m, 4H)
26.70 g 2-[(4-(4- 66.6 mg (86%),
@[Nj trifluoromethylphenylpipe | yellow solid
N:S ridin-1-yl)methyl]-4,5-
dihydroimidazo[1,5,4-
% N) de][1,4]benzoxazine
F
7N

NMR 7.55-7.58 (m, 1H), 7.32-7.35 (m, 3H), 7.13 (t, 1H), 6.76(d, 1H), 4.51(s, 4H), 3.91 (s,

2H), 3.00-3.04 (m, 4H), 2.48-2.62 (m, 1H), 2.25-2.34 (m, 2H), 1.72-1.90 (m, 4H)

26.71 F Chiral [4R]-8-fluoro-4-methyl-2-

m [(4-phenylpiperidin-1- 192 mg (95%),
N— ylmethyl]-5,6-dihydro- brown foam
_H 4H-imidazo[4,5,1-
N ij]lquinoline

NMR 7.18-7.34 (m, 6H), 6.81-6.84 (m, 1H), 4.95-4.99 (m, 1H), 3.85 (s, 2H) 2.93-3.10 (m,

4H), 2.29-2.41 (m, 1H), 2.15-2.32 (m, 4H), 1.70-1.86 (m, 3H), 1.50 (d, 3H)




NVR 7.13-7.28 (m 5H), 6.81 (dxd, 1H), 4.30-4.34 (m
2H), 3.85 (s, 2H), 2.97-3.02 (rn, 4H),

WQ285/028298 655((rn, 114), 2.22-2.30 (m 4H), 1. FOFUSRP6/028165
(m 4H) 26.75 A" 8-chloro-2-[(4-(2- 51.9 ng (779, N
trl fI uororret hyl phenyl)p| p Hﬁovvn solid N eridin

yl)lqetl _‘)Cﬁifa_l UIIIyUIU A B ~

2@% dazc[4 1 ij]quinoline F S:% (;ff):umemylz (163 ddl81%),
1H), 7./46-1L.F4"(m 3H), 7.29- myl]—llﬁl)dlhyglo-oz b&wn foam
111), 4. . 5 (m 2H), 3. 864rismda2d:ﬂ)512 93-3.03 (m
5H), 2./19-2. m 4H), 1.78- 1| $uifaiine 4H) WO
2007/ 018998 \PCAT/ US2006/ 028165, 74 26.76 cl
8-chlorjo-2-[(4-(3- 52.2 mg (7/%, N
triflucro % Iphenyl)pip brown solid N:— erldln
1)

e SR

26i‘73'7’° Ul 252268 (T TR finco: LRy 334-M —ZFy,

.189 4H) 26.77 cl 8-cpaloro-2-[(4- f 209 ke (0B%),
(80%, N €hqr ophenyl ) pi peri d| fifluoriheiwrypselyisl | bidwaoil 1
yl)methyl ] -5, 6-di hydro 4H i m (gzafindl-F)ndethyN-5,6-

i j]quinolinet¢i NWR 7.53 (d, | dbjdro-41-25-7.28 (m 2H),
7.14-7.117 ( H, 7.00 (d, 1Hmidagel4pllagisolpm| 2H),
3.84 (9, 2 2.95-3.99 (m 4H), 2.42-2.60 (m| 1H),
2.22-2.29 ( 4H), 1.68-1.84 {(m 4H) 26.78 01 W
8-chl orlo-2-J(4-(3- 56.8nmgy (91%9,
chorophen piperidin - brown|solid N==~
o w W71 76 P O, 7 1 G TI6 (8 e, B A APt 173), 493458 (om, 110), 3.85 (s,
UTT qui NOjH) P67-388 (m, 4H), 2.52-2.62 (m, 1H), 2.16-2.31 (m, 4H), 1.48-1.84 (m, 4H), 1.49
(d, 3H)
26.74 F 8-fluoro-2-{[4-(4-
\E;ENj trifluoromethoxyphenyl)p | 34.6 mg, (80%),
= iperidin-1-yllmethyl}-5,6- | brown oil
AH dihydro-4H-
% N} imidazo[4,5,1-ij]quinoline
F7<0
NMR 7.13-7.28 (m, 5H), 6.81 (dxd, 1H), 4.30-4.34 (m, 2H), 3.85 (s, 2H), 2.97-3.02 (m, 4H),
2.55-2.65 (m, 1H), 2.22-2.30 (m, 4H), 1.70-1.87 (m, 4H)
26.75 c 8-chloro-2-[(4-(2- 51.9 mg (77%),
\ij trifluoromethylphenyl)pip | brown solid
I—1 eridin -1-yl)methyl]-5,6-
dihydro-4H-
N imidazo[4,5,1-ij]quinoline
F
[ F
NMR 7.63 (d, 1H), 7.46-7.54 (m, 3H), 7.29-32 (m, 1H), 7.02 (d, 1H), 4.31-4.35 (m, 2H),

3.86 (s, 2H), 2.93-3.03 (m, 5H), 2.19-2.35 (m, 4H), 1.78-1.83 (m, 4H)




NWVR 7.53 (d, 1H), 7.16-7.26 (m 3H), 7.09-7.12 (m

2H), 7.01 (d, 1H), 4.30-4.33 (m 2H), 3.85 (s, 2H,
WQ2@608980 (m 4H), 2.42-2.58 (m 1H), 2.22-2.BOr/{/83006/028165

4H), 1.69-1.86 (m 4H) 26. 79 ci 8-chloro-2-[(4-(2-

49.5 ng (83%, fluorophenyq)pl peridin -1- brown solid

zg‘ﬁ;(i‘\i Ny '7=5, 6-di Nydr o- [ &k 0@gel 4, 5, 152.Nmg (77%),

I') ] qui nol i NMR 7.53 (d, [LidfuordmddipRengBpif Mbrodkolid
4.30-4.34 (m)|2H), 3.85 (s, 2

2.21-2.|134 (m )411), 1.75-1.84

ridin21-89m8ny0 35,4 m| 5H) ,
(ihydrod4H- 26. 80 01 |

8- chl orjo- 2-[ (4~ (3- 42 ny (710 midapp[4,5,1-ij]quinoline

f 1 uor oghenyl Npt

yl ) met hyl ] - 546- di hydro 4H-im' azo [4,5,1- NE
I j]quinolin NI\/R753(d 1H), 724727(m 1H),
6.87-7.01(mF : 430434 in, 3.84 (3, 2H),
MR TRt 2RI, 355
) Ll at 2&% %%ﬁmﬁé 73" 50, 1)
2%7” wgww'\féew SR 4‘(44 [ 667 3 (80%),
(999% LN et hyl phenyi ) pi ptam ey DB - S Qlokchm sk
1-yl) net hy \:S 6- di hydro N 4H; i 5 @g}mjsélﬁcﬁhylgm- i
qui nol i|n 54 111), V4ddmidaz28,5(1m 4H),
6.87-7. 01 ( 32 4. 36 (ifquiddtpe 3. 87 (s, 2H),
2.96-3.103 ( 11) 2.65-2. 80 (m 1H), 2.35 (94, 311),
2.23-2.133 ( 1.72-1.80 (m 4H) 26.82 ci
8- chl or|o- 2- (3 59.6 ng (100%, N

met hyl phenyd/) pi peridin - brown solid N~
N[ ) et hsgl§,-18), 62687 by @, oHY Fi4-M Haz )47.®, (2.-1HN 4.30-4.33 (m, 2H),
i j 1 qui nidl.84r(e 2EINRRS-F.9%(dh, 1), 2.42H).60 (i, liﬁr272.222429@m4ﬂll-1|)68 -1. 84 (m,
7.00-7 O‘B‘I)(m 4|—h 4.31-4 35 {m 711\ 3. 85 (

26795- 3. , 2.42-2.58 1 {4335 ( %g(?a%)
2.22-2. 411) 1.72-1.83 Igtg'k}f]@ 2583 3’| rqr'soli
- s -
8- chl or rﬁCIL (4- 55.8 ny (9 simidazo[4,5,1-
% : ij]quinoline
NMR 7.53 (d, lH) 7.16-7.26 (m, 3H), 7.09-7.12 (m, 2H), 7.01 (d, 1H), 4.30-4.33 (m, 2I),
3.85 (s, 2H), 2.96-3.00 (m, 4H), 2.42-2.58 (m, 1H), 2.22-2.30 (m, 4H), 1.69-1.86 (m,
4H)
26.79 a 8-chloro-2-[(4-(2- 49.5 mg (83%),
\(;(Nj fluorophenyl)piperidin -1- | brown solid
N— yDmethyl]-5,6-dihydro-
4H-imidazo[4,5,1-
N ij]quinoline
ér:
NMR 7.53 (d, 1H), 7.00-7.24 (m, 5H), 4.30-4.34 (m, 2H), 3.85 (s, 2H), 2.89-3.01 (m, SH),
2.21-2.34 (m, 4H), 1.75-1.84 (m, 4H)
26.80 c 8-chloro-2-[(4-(3- 42 mg (71%),
m fluorophenyl)piperidin -1- | brown solid
NS yl)methyl]-5,6-dihydro-
] 4H-imidazo[4,5,1-
%NJ ij]quinoline
F

NMR 7.53 (d, 1H), 7.24-7.27 (m, 1H), 6.87-7.01 (m, 4H), 4.30-4.34 (m, 2H), 3.84 (s, 2H),
2.95-3.00 (m, 4H), 2.42-2.60 (m, 1H), 2.22-2.30 (m, 4H), 1.69-1.87 (m, 4H)




met hyl p

henyl ) pi peridin -

brown solid N~

1-yl)nmethyl]-5, 6-di hydro 4Hi m dazo[4,5,1- N
w0 pdoguisses i ne NWVR 7.54 (d, 1H), 7.13 (s, 4H),P@r/082006028165
1H), 4.31-4.35 (m 2H), 3.8? (s 2.95-2.99 (m
4H), 2.42-2.58 (m 1H), 2.3% (s 2.22-2.31 (m
&8, L[/ B M 4H) 26. 84 cl s\Wod2GRk@r 0- Z- [[(#nlg399%),
62 ny (1 met hoxyphenyl ) pirp@fipidhy)pipeain qkdvah sdlid
-1-y|)weth 5, 6- di hydr o- 4H{ 1Ml)methyl]-5,6-dihydro-
i m dazo[ 4,5, 1-Jij ] qui nol i ne O|MW¥Rnidaz8[3.5(d, 111), 7.23
(t, 1H)|, 7.00 ¢d, 1H), 6.74-6|8kugehre3H) 4. 30-4.34
(m 211), 3. (s 2H), 3.81|(s, 3H), 2.95-3.100 (m
4H), 2.142-2 (m 1H), 2.22-2.30 (m 4H), 1.72-1.87
m 4H) 26.8 8-chloro-2-[(4-(4- 55 ng (90%[, rr J
NIVER hoxy|pher(§H LFpi7p & 28l{mm 4B 6#A7-8lolkn, 4N ]-96 (m, 2H), 3.87 (s, 2H),
_1_y|)né%$%qq3Q& )aﬁ5ﬁ¢gpelmypss(s3H)223233@n4H)172180@m
__j_m_d_a_z_gj[?{) 1-i | 1 mll poline -0 \ ')nn7/ 018998 g
2p8%/ Us20067 DFB165 76 NVR 7. 53 SCHOOTHY: 7,208 Mg 90%)
2H), 7.00 H, 6.84-6.87 Fﬁ n”g‘gjl zf’rﬂﬁ”
oH) . 384”(_sz 3.80 (s, 3 yl (Im aH,
2.42-2.58 (m-111), 2.21-2.29 1 72-1.|181 (m
4H 26.86 F -quoro-2-{[4-(3
fl uorophenyl )pi peridin-I- 43 nmg, (65%, N
yl ) met hyl } - -di hydro- brown|oil 4Him dazo[|4,5,1 N
ijlquinpline N 7.17-7.24 (m 3H), 7.09-7.12 (m
NRHY, 6. BD54(dXd), 71y 24 @n,38), 2.0B240 (m,4f2) 31-R3588, 719, 3.8514p, 2H),
2.97-3. 0495(}190 (@D, A2 A58 S G, @ (sﬁlg) 32-284 (m, 1(7,;;11 83 (m,
AI—%’ 1 -1 6 (m AI—I\ 26.87 r‘lgcQ r‘hl[rxrzgr(A (é_ (&S‘V)
Z%Q_ ;_1_ glg ’ gl g}et QIO)I’xSPg[“ll e@;)l henyl)plpencpm- Vi‘rﬁfovél? flohd
‘& ’ 1-yDmethyl]-5,6-dihydro-
4H-imidazo[4,5,1-
% } ij]quinoline
NMR 7.54 (d, 1H), 7.13 (s, 4H), 7.00 (d, 1H), 4.31-4.35 (m, 2H), 3.85 (s, 2H), 2.95-2.99 (m,
4H), 2.42-2.58 (m, 1H), 2.34 (s, 3H), 2.22-2.31 (m, 4H), 1.75-1.82 (m, 4H)
26.84 cl 8-chloro-2-[(4-(3- 62 mg (100%),
methoxyphenyl)piperidin | brown solid
1 -1-yl)methyl]-5,6-
dihydro-4H-
%N imidazo[4,5,1-ij]quinoline
o]
NMR 7.53 (d, 1H), 7.23 (t, 1H), 7.00 (d, 1H), 6.74-6.84 (m, 3H), 4.30-4.34 (m, 2H), 3.85 (s,
2H), 3.81 (s, 3H), 2.95-3.00 (m, 4H), 2.42-2.58 (m, 1H), 2.22-2.30 (m, 4H), 1.72-1.87
m, 4H
26.85 S;| : 8-chloro-2-[(4-(4- 55 mg (90%),
m methoxyphenyl)piperidin | brown solid
= -1-ylymethyl]-5,6-
‘S dihydro-4H-
%N7 imidazo[4,5,1-ij]quinoline
te}




N i m dazo[ 4,5, 1-ij]quinoline
7.17-7.22 (m 2H),
wWQ@Rkho7/08986 (s, 2H),
2.24-2.34 (m 4H),

& NMWR 7.53 (d,
6.85-7.01 (m 3H),
3.83 (s, 3H),
1.67-1.83 (m 4H) 26.88 F-

1H),
4.36-4.36 (m
2.96-2. 99 (PCT/B5H006/028165

8-fluoro-4-methyl-2-[4 N (2764 di f I uor o- phenyl ) -

11.7

NWh\ 2Er6% (d 1, ?!4)7317'(91' I 00 @ s hT¥kd5 87 &g 21’@{ ﬁm zitQin ),
ydr 0-4H ) H)rrg ghagehifabsd-1j]quinoline
7.17-7. (rZ IIH) 2002 5Ol 452,862 f0m, &) 1.7241. 84m44}99 (m
264D, 38 2H), 2.80- 3. 10 [ #dluor&H)4-(R. 15-2]33 (m
4H), 1.6 (m 3H), 1.75- [Li8pharyl)pRiedidin-1- 483 fag (65%),
3H), 1.27- 0 (m 1H). 26. 8PylkEnethyl}-5,6- dihydro- brown oil
8-fluorfo-4-methyl -2-[4 N (4-f Hbiredmald 58 4 my| (54%
triflugroneyhyl - phenyl )- brownilgypalirg
pi peridin-1-yitnmethyl]-5,6- N dihydro-4H
i m dazql 4, -ij]quinoline KF: F F NVR 7.38-7.44 (m
2H), 7./22- (m 1H), 7.10-7.16 (m 1H), 6.81-6.85
NW% T -7*29 43897 005 AL, G0 @xd, I, #5043 3 %1, 70,
4H) ( @; 2048064 ,1H) 2353 20 dD41m.6BHs m,fa
2618(# ic 497(d, 3H). WxHGsLEg998 32.4 mg (53%),
/ USZ 0%65 77 26. 90 F| methoxyphenyl)piperidin | brown solid
8- fl uor|o- 2-/[4t (4-fl uoro-3 N 39-1a)meFBF-, N
pi peri di n- 1- yI thyl]-5,6- brpdhydpsH- di hydro{4H N
i m dazd[ 4, 5, t\j ] qui nol i ne  F| fifaplif/RiAMENY |45 (m
2H), 7.[09-7.25/(m 2H), 6.78-6.82 (m 1H), 4.28-4.33
(m 2H)|, 3. 2H), 2.80-8.11 (m 4H), 2.52-2.65
(m 1H), 2. \30(m 4H), 1/60-1.85 (m 4H)| 26.91
N A (&m}evnxv 226, 38, 6.85-7.01 (m, 3H), 4.36-4.36 (m, 2H), 3.85 (s, 2H),
3.83 (s, 3H), 2.96-2.99 (m, 5H), 2.24-2.34 (m, 4H), 1.67-1.83 (m, 4H)
26.88 F 8-fluoro-4-methyl-2-[4-
m (2,4-difluoro-phenyl)- 11.7 mg (21.6%),
N:S piperidin-1-ylmethyl]-5,6- | brown solid
dihydro-4H-
%’? imidazo[4,5,1-ij]quinoline
F
4
NMR 7.17-7.28 (m, 2H), 6.74-6.85 (m, 3H), 4.94-4.99 (m, 1H), 3.85 (s, 2H), 2.80-3.10 (m,
5H), 2.15-2.33 (m, 4H), 1.65-1.80 (m, 3H), 1.75-1.80 (m, 2H), 1.49 (d, 3H), 1.27-1.30
m, 1H
26.89 ( . 8-fluoro-4-methyl-2-[4-
m (4-fluoro-3- 38.4 mg (54%),
N_N trifluoromethyl-phenyl)- | brown gum
AS piperidin-1-ylmethyl]-5,6-
N dihydro-4H-
? 7 imidazo[4,5,1-ij]quinoline
F
FFl
NMR 7.38-7.44 (m, 2H), 7.22-7.25 (m, 1H), 7.10-7.16 (m, 1H), 6.81-6.85 (m, 1H), 4.96-4.99

1.92 (m, 3H), 1.49 (d, 3H).

(m, 1H), 3.85 (s, 2H), 2.80-3.11 (m, 4H), 2.55-2.65 (m, 1H), 2.15-2.40 (m, 5H), 1.70-




N (3- 21.2 ng (55%, N~ trifluoromethoxyphenyl)p

brown gumip eridin-1-yl] methyl } -5, 6- N dihydro-4H
WO pdodarsyg 4,5, 1-ijJquinoline 0O F F F NVR 7. 3BcTUSH06/028165

(m 1H), 7.15-7.26 (m 2H),_ 7.05-7.08 (m 2H),

6.82-6.85 (m 1H, 4. 95-4.97 (m 1H), 3.85 (s, 1H),
26‘?—@7 STO A4+ 2752262 [ fhuckdd) [4-@-iA&o2- 40 (M
, 5 5 (m 4H), 1. 50| {#luorSidthyRfhe®)- F | 30 mg, (56%),
8-fl uor 2N ha- (3 i N trifl uol ppeiihaxymeplydmyd ) bain uhy
(4699, | N==~ | peridin-1-yl ] nmedihgdkd-4H-br own gum
5, 6-di Hydr o-4H N i ni dazo[ 4, 5, Linijekejtib.hdlauipeline F F - - F
NVR 7. 3 ‘ m 1H), 715724(m 2H), 7.05%-7.08
(m 2H) .83 (m 1H), 4/31-4.31 (m 2H), 3.85
(s, 1H) .02 (m 4H), 2|55-2.62 (m 1H),
2.24-2. 3H), 1.65- 195(m 5I—I) 26 93 F3
8-fl uor ) 2- J'[74‘12 l(\l(’) : RN TN TAC
MR LL,”O %fﬁg‘zlué @Egb"@ﬂgk’% H'Eogﬂfhx%g oL §’5? 4H).
264 dazo Jquinoline oG ﬂuor?:A' R 2 21238 (55%)
(m 5H|, 678¥5.84 (m 1H), 4 e S, SIS .
(s, 1H)|, 2.80v3.15 (m S5H), 2 pli1-Himdii} - :
1.70-1.85 (m™4H), 1.50 (d, 3Hpihpho-94 F
8-fluorjo-2-{N4-(2 N phenyl ) 5% innitpz¢[8,538ijquinfline ~
pi peridin-1=yl]nmethyl}- brown|gum 5, 6-dihydrqg-4H N
i m dazaof 4, 1-ij]quinoline of
o}
K"
NMR 7.30-7.35 (m, 1H), 7.15-7.26 (m, 2H), 7.05-7.08 (m, 2H), 6.82-6.85 (m, 1H), 4.95-4.97
(m, 1H), 3.85 (s, 1H), 2.77-3.09 (m, 4H), 2.52-2.62 (m, 1H), 2.18-2.40 (m, 4H), 1.65-
1.85 (m, 4H), 1.50 (d, 3H)
26.92 F 8-fluoro-2-{[4-(3-
\QfNj trifluoromethoxy phenyl) | 21.2 mg (46%),
N‘__S piperidin-1-ylimethyl}- brown gum
5,6-dihydro-4H-
N imidazo[4,5,1-ij]quinoline
o]
"
NMR 7.30-7.33 (m, 1H), 7.15-7.24 (m, 2H), 7.05-7.08 (m, 2H), 6.80-6.83 (m, 1H), 4.31-4.31
(m, 2H), 3.85 (s, 1H), 2.82-3.02 (m, 4H), 2.55-2.62 (m, 1H), 2.24-2.31 (m, 3H), 1.65-
1.95 (m, 5H).
26.93 8-fluoro-4-methyl-2-{[4-
m (2- 50.3 mg (75%),
N— trifluoromethoxyphenyl)p | brown gum
—% iperidin-1-ylJmethyl}-5,6-
N dihydro-4H-
imidazo[4,5,1-ij]quinoline
o\;l:/F
4
NMR 7.22-7.35 (m, 5H), 6.81-6.84 (m, 1H), 4.94-4.97 (m, 1H), 3.85 (s, 1H), 2.80-3.15 (m,
5H), 2.10-2.41 (m, 4H), 1.70-1.85 (m, 4H), 1.50 (d, 3H)
26.94 8-fluoro-2-{[4-(2-
\Qf"‘j trifluoromethoxy phenyl) | 55 mg (85%),
N:S piperidin-1-yl]methyl}- brown gum
5,6-dihydro-4H-
N imidazo[4,5,1-ij]quinoline
é“w
F




F F WO 2007/ 018998 PCT/ US2006/ 028165 78 NWR

7.20-7.34 (m 4H),
WQ@ko7/08985 (s, 1H),

6.77-6.81 (m 1 H),
2.92-3.02 (m

4.26-4.34 (m

4H) , 2. 06- 2PGI/US20P6/028165

31-1), 1.65-1.95 (m 5H). 26.95 F
8- quoro 4-methyl -2-{4 " [2’78(3 4-di f1 uor ophenoxy) 69

€ 97 70—7% h¥'4 BW@M 50 '1'Hj 42614913’&11 i3 85)’(& TR}, QMI 3b2 (m,
"9 65'4Xr0@231 i gaze 4n§H)' iJ] guinoline 0

26 .23 (dxd, IH) 3-1fr@8méth{lo-@m 1|'|),

69 70- 6 , 6.62-6.78 [m@3Adpor6phbldxy)6.| 8mé (A7%),
4. 91- 3 (m 1H), 3.93 [ éthyl[DifesidiB]-78 (s, bidhih pil

2 96 (tf, 2. 85 3.03 (m A¥peth?}-1.0:dPydié (i 4H),

1.68-1. 74 ( , 1.48-1. 62 (fh-midgpol44.145 (d| 3H),

1.24-1. ©26.96 F 8| PYgea 2-{4-[2- (3,4 "

di fl uorophen xy) et hyl] 66 ng| (96%, "

pi peridi n-1-yl nethyl}- brown pil 5, 6-di hydro44H "

im'dazo[451 ]qumollne Ol- F F NWR 7.1947. 23

(dxd, 1H), ZO?(m 1H) 677680(m 1H)

6.62-6.178 ( F1H) tH)'sso

Nl . 5. [0 1H> gm % 75 , 11D, 6.50-
2.86-2. 908 1 271, ; ;1] (]:dp o s
5H), 1.3 -)’zﬁm 2 5 1‘1{;’

26(&61%_, . frfoor opnenoxy) (SR aAVANE {yg Gaw s | | d ~
piperidin Unet hyl }- 4, 5- di hyga@éphimag sty 5,46 me (96%),
de] [ 1, 4] be xazine O piperidin-1-ylmethyl} - brown oil

5,6-dihydro-4H-
%N? imidazo[4,5,1-ij]quinoline
[¢)
R

NMR 7.19-7.23 (dxd, 1H), 7.00-7.07 (m, 1H), 6.77-6.80 (m, 1H), 6.62-6.78 (m, 1H), 6.50-

: 6.58 (m, 1H), 4.26-4.30 (m, 2H), 3.93 (t, 2H), 3.80 (s, 2H), 2.96 (t, 2H), 2.86-2.90 (m,
2H), 2.11-2.26 (m, 4H), 1.42-1.74 (m, 5SH), 1.25-1.32 (m, 2H).

26.97 o 2-{4-[2-(3,4- 60 mg (91%),

@iNj difluorophenoxy) ethyl] yellow solid
= piperidin-1-ylmethyl}-
_k, 4,5-dihydroimidazo[1,5,4-
%N? de][1,4]benzoxazine
[e]
s
NMR 7.30-7.33 (m, 1H), 7.03-7.14 (m, 2H), 6.70-6.75 (m, 2H), 6.50-6.60 (m, 1H), 4.48 (s,
4H), 3.94 (t, 2H), 3.84 (s, 2H), 2.85-2.89 (m, 2H), 2.11-2.19 (m, 2H), 1.68-1.76 (m,
4H), 1.38-1.60 (m, 1H), 1.25-1.31 (2H
26.98 8-chloro-2-{4-[2-(3,4-
\@Enj difluorophenoxy) ethyl] 71 mg (99%),
N:S piperidin-1-ylmethyl} - brown oil
5,6-dihydro-4H-
%N? imidazo[4,5,1-ij]quinoline
(o]
R




Fj 7.30-7.33 (m 1H), 7.03-7.14 (m 2H), 6.70-6.75
(m 211), 6.50-6.60 (m 1H), 4.48 (s, 4H), 3.94 (t,
WQ1imy/ 0109984 (s, 2H), 2.85-2.89 (m 2H), 2. 11- 2PAPULI0P6/028165
2H), 1.68-1.76 (m 4H), 1.38-1.60 m 111), 1.25-1.31
(2H) 26. 98 01 8 chl or 0- 2- {479[2 (3 4 N dlfluorophenoxy)
pr'y' T 17 “795 T% 6.98-7709 Hﬁ,@ﬁﬁb% B3y TAES bW 35 (P TIBWR5-4.29
ol g 3 79T, 987, 0lod el 2l hau R ok, 189-204 (m, v,
)5/ " F M@ﬁ@&g}%@l&@saomﬁpszooa/ 028165 79 NMR
769%0- 7. , 6.98-7.09 [ saluadt-methyl®546. 73 (m
1H), 6. Wm 1H), 4.25- 4[229,5- d(ﬂmgro;%iet)og{y)B %Hn‘(gl(9,16%),
2H), 3.{78 2H), 2.94 (t, 2HpthylDpiggdip-187 (m bR o1
2.09-2.124 (ﬁ:% AH), 1.42-1.74 glmethssinNiW@s- 130 (m
2H). 26.99 Fr8 fluoro- 4- met hy| #B3imidezpi4.s
[2-(3,5-difl ophenoxy) 66 m;lﬂ(qé‘b ° N ethyl|]
pi peridin-1-%rown oil ylme thyl } -5, 6-dihydro
4Hinii|dazo [&4,5,1- ij]Jquinoline O/ \ F / NMWMR
7.21-7.128 (dx , 6.79-6.838(dxd, 1H), 6.37-6.43 (m
3H), 4.192-4.9 1H), 3.96 |(t, 2H), 3.79 (9, 2H)),
2.96 (tl, 2H) 86-3.04 (m _4H) ?1’%?17(m AI—h
W L e e L
r]*il f2|5||ir nimn]n \)\ﬁ%’)ﬁ&tlmﬂl%gﬁflﬁnlz%ég g[% f (1
z%ﬂ%rl di n{IyyNnet hyl } -~ brown oi 32% ;}(@%ﬁﬁo'wmg(%%),
i m dazof 4, D, ] ijlquinoline O 1p id ﬁ thyl}- brown oil
5,6-dihydro-4H-
%N? imidazo[4,5,1-ijJquinoline
o]
&
4
NMR 7.19-7.23 (dxd, 1H), 6.78-6.82 (m, 1H), 6.38-6.44 (m, 3H), 4.29 (1, 2H), 3.96 (t, 2H),
3.80 (s, 2H), 2.98 (t, 2H), 2.87-2.90 (m, 2H), 2.11-2.26 (m, 4H), 1.42-1.76 (m, 5H),
1.26-1.32 (m, 2H).
26.101 ° 2-{4-[2-(3,5- 53 mg (83%),
E;[N] difluorophenoxy) ethyl] yellow solid
N piperidin-1-ylmethyl}-
AS 4,5-dihydroimidazo[1,5,4-
%N? de][1,4]benzoxazine
o]
S
4
NMR 7.30-7.33 (m, 1H), 7.09-7.14 (m, 1H), 6.72-6.75 (m, 1H), 6.37-6.43 (m, 3H), 4.48 (s,
4H), 3.96 (t, 2H), 3.84 (s, 2H), 2.85-2.89 (m, 2H), 2.10-2.18 (m, 2H), 1.69-1.76 (m,
4H) 1.38-1.60 (m, 1H), 1.25-1.30 (2H)
26.102 8-chloro-2-{4-[2-(3,5-
\E;(Nj difluorophenoxy) ethyl] 70 mg (99%),
N::_S piperidin-1-ylmethyl}- brown oil
5,6-dihydro-4H-
? imidazo[4,5, 1-ij]quinoline
o]
.
4




NVR 7.1
(m 3H)

WQ@238/0(8998 2H) ,

1.42-1.
2-{4-12

9-7.23 (dxd,
, 4.29 (t,

1H),
2H),

76 (m 5H), 1.26-1.
-(3,5- 53 g (83%,

NR | ow
4,5-dih
P-FE N

6. 78-
3.96 (t,
2.87-2.90 (m 2H),

S

6.82 (m 1H), 6.
2H), 3.80 (s,
2.11-2.26 (np
(m 2H). 26.101
di f | uor ophenoxy)

38-6. 44
2H),
CHH$2006/028165
0
et hyl ]

S0$08¢.51:NIm, pH)P€9d (@, M) 16 YLamstRyIr), 4.28 (1, 25, 3.95 (1, 2H), 3.78
y(Er200), 3196 6.2261),[2.82-283 4, 2N), d@)- 25 i, bR Z0X 873 @E5H)D1.26-
7.09-7.14 (m_1H),

B33, 233 (m__1H),

26163- 6.
3.96 (t
2.10-2.
1H), 1.
di fl uor
pi perid
i m dazo
PCT/ US2

(m 1H
211). 3

7 1H), 6.37-6.43
, W 3.84 (s, 2H),

18 ‘ﬂzw, 1.69-1. 76
25-1. 30 (2H) 26.102 ci
ophenoxy) ethyl] 70 ng
i n-1-yl methyl}- brown

[4,5 Dyij]lquinoline O
006/ 165 80 NWR 7.5
6.43 (m 3H), 4
(s, 2H), 2.95 (t,

/8

2,

ag-ieg)( | n,
yllpipepydin-1-
G

j%%fn%- di hydr o-

2H)

DI

D8-7.513 (m 1H),
28 (t, 2H),
2H), 2.84-2.88 (

BilnorBRH{4-[A(448 (3,

38-1.
g [ 2

/' \ F F WO 20071
3. 95

4H) ,
,48 mg (74%),
68!qwsplid
-(3,5 N

4H

/ 018998
6. 99
(t,

m 2H),

NMR)O- 2.

) \7H), 2Q6-2

J21((dnd, U, 17)09-7114 42, 2H), B33-6.89 (nb AL, 6.13 @6, 1H), 847-4.50 (m,
26. 4D3 78 (92} (6 213), 2.84-2.87. (2
2§, 13001 1736 2H0), 151195, 2B 1.24-

ij]quin
6. 93- 6.
3.78 (s
2.56-2.
2H), 1.
(m 3H

f 1 uor op

L 3 Jolo2dmhah

yA-21-248 (m,
1.28 (m, 3H)

-di hydro N 4H
ol imé™™wF NWR 7.21 (dxd
99 (M H)y, 6.78 (dxd,
, 2H), x2.96 (t, 2H), 2
62 ( 11), 2.21-2.25
70-1.73 (m 2H), 1.51-
26.10% ci 8-chl oro-2-
henyl ¥60.2 ng (90%,

F

ﬁf‘d‘éf géglfj‘r,[%(,“i-

m1.09-7.14
1[piperidip-T-
e
£ ﬁlnoun@[ , 2.0

1.55 (m 2H),
(4-[2-(4 ~ i

1.
N

4

612 14 (m
21-1.28

0%),
e

i

NMR

7.52(d, 1H), 7.09-7.14 (m, 2H), 6.93-6

1.70-1.73 (m, 2H), 1.49-1.55 (m, 2H),

.99 (m, 3H), 4.26-4.30 (m, 2H), 3.78 (s, 2H),
2.95 (t, 2H), 2.83-2.86 (m, 2H), 2.59 (t, 2H), 2.20-2.24 (m, 2H), 2.06-2.10 (m, 2H),
1.18-1.28 (m, 3H)

26.105

2-{4-[2~(4-fluorophenyl)
ethyl] piperidin-1-
ylmethyl}-4,5-
dihydroimidazo[1,5,4-
de][1,4]benzoxazine

)
?jf

48 mg (76%),
yellow solid

7.31-7.33 (m, 1H), 7.09-7.19 (m, 3H), 6.94-6.99 (m, 2H), 6.73-6.75 (d, 1H), 448 (s,
4H), 3.83 (s, 2H), 2.83-2.87 (m, 2H), 2.57-2.62 (m, 3H), 2.08-2.11 (m, 2H), 1.72-1.75
(m, 2H), 1.52-1.55 (m, 2H), 1.24-1.29 (m, 2H)

26.106

N,
; F
F

8-fluoro-2-{[4-(2,4-
difluorophenyl)piperidin-
1-ylJmethyl}-5,6-dihydro-
4H-imidazo[4,5,1-
ij]quinoline

33 mg, (64%),
yellow solid

7.16-7.24 (m, 2H), 6.96-6.73-6.82 (m, 3H), 4.30-4.33 (m, 2H), 3.85 (s, 2H), 2.96-3,02
(m, 4H), 2.79-2.96 (m, 1H), 2.22-2.34 (m, 4H), 1.68-1.83 (m, 4H)




N ethyl]piperidin-l- yellow solid
yl met hyl } -5, 6-di hydro N 4Hi m dazo[4,5,1- ij]quinoline
wo20dvR18p962(d, 111), 7.09-7.14 (m 2H), 6.93- 6PEPUSIN6/028165

3H), 4.
2.83-2.

N N D

26-4.30 (m 2H), 3.78 (s, 2H), 2.95 (t, 2H),
86 (m 211), 2.59 (t12H) 2.20-2.24 (m 2H),

2651'%\.7?)' Z. J.

2-{4-[4
pi peri di
di hydr qi
NVR 7. 3
(m 2H)
2H), 2.
(m_2H)

o Coq—2H— L 70=1 7314 lz,z-ia'}ﬂuo; g1 1 5§’m§ V9%),
J‘i >8 (m 3H) 26.105 I(i ridin—l-yl)mgfhyl]- yellow solid
(% 4‘% uor ophenyl) 48 no4£-difdaimiaaistanyi ]

in-1-yyellow solid N~ gdmebbblezide 5

im o[ 1, 5,4- Nde|[1, 4] benzoxazing F L
1-7. (m 1H), 7.09-7,19 (m 3H), 6.94-6.99
, 6.75 (d, 111), #4.48 (s, 4H), 383 (s,
83/87 (m 2H), 2.57-pP.62 (m 3H), 2.08-2.11
, E.72-1.75 (m 2H), 1.52-1.55 (m_2H),

NMR4- 1.

2ZB2(73¢ (2 HD), 26 0-10B(nk 28B), 6. V%@Bl}(ﬂﬁﬁ)[ 451(( 4H), Q90 (s, 2H),

di fl uor (ﬁgér@yl@ﬁﬁp}éﬂpﬁﬁh@n ,38), Ag- 2%@49/& ) 1.13-1.82
1-yl ] mat B} 5 6-dihvdro- yel | ow solid .
26418 i dazbL4, 5.1 N ij]quinol i %ChI%IOIQ [ﬂlﬁRf]“Pr‘I6 717 g’% 0%),
2H), 6./96.0673-6.82 (m 3H), 41’}@{*? 41"%%11)(1 62
(s, 2H)|, &096-3.02 (m 4H), m
2.22-2.|134 4H), 1.68-1.83 da ngec 18998
PCT/ US2006 8165 81 26.107 d| fl uorophenyl
39 ny (|79% Npiperidin-l-y)rrethyl] yel | ow solid
N 4, 5-(di roimdazo [ 1,5,4|N de] [ 1, 4]benzoxazine
FFNI\/F7F32734(m1I-h7()71Q(m?I—h
NBIR 4- 6. 8247 (01 HB F)7 (g 3B) 6. ?85(’: ZHH)* 3 (t321-§03 8(5§s 21211,3 98 (m, 4H), 2.28
2.97-3 |dm 1H)y22)(m4H)91ﬁ3r{ms>4 o) 2 3 m
: tor red gum
7- Chl orlo- A ¢k (4-f1uoro- 47.5 m}lﬁ@%methyl]_
V= 5 6.dibydro-
N 4H-imidazo[4,5,1-
57 ijlquinoline
¢
N | 7.35 (m, 1H), 7.17 (m, 2H), 6.97 (t, 2H), 4.31 (t, 2H), 3.83 (s, 2H), 3.05 (m, 4H), 2.52
MR (m, 1H), 2.26 (m, 4H), 1.72 (m, 4H)
26.110 9 2-[4-(4-Fluoro-phenyl)- | 27.2mg, (54%),
\OJ\@[OJ( piperidin-1-ylmethyl}-3,3- | yellow gum
"N dimethy}-3,4-dihydro-5-
N oxa-1,2a-diaza-
acenaphthylene-7-
carboxylic acid methyl
ester
¢
NMR 8.09 (s, 1H), 7.49 (s, 1H), 7.18 (dd, 2H), 6.99 (t, 2H), 4.12 (s, 2H), 3.95 (s, 3H), 3.87
(s, 2H), 2.95 (br, 2H), 2.58 (m, 1H), 2.3 (br, 2H), 1.85 (br, 2H), 1.74 (m, 8H)
26.111 Q 2-[4-(3-Fluoro-phenyl)- 38.5mg, (76%),
\O)K@Oj( piperidin-1-ylmethyl]-3,3- | white gum
N dimethyl-3,4-dihydro-5-
N oxa-1,2a-diaza-
N acenaphthylene-7-
carboxylic acid methyl
ester
.
NMR 8.00 (s, 1H), 7.49 (s, 1H), 7.27 (ad, 1H), 6.94 (dd, 1H), 6.89 (m, 2H), 1.41 (s, 2H),

3.95 (s, 3H), 3.87 (s, 2H), 2.95 (br, 2H), 2.59 (m, 1H), 2.34 (br, 2H), 1.86 (br, 2H),

1.74 (m, 8H)




~ phenyl)-pip off-white solid N

eridin-l-ylnmethyl]-5,6 N dihydro-4H N
w0 pdodars9pst, 5, 1-ijlquinoline \/ F NWR 7.47 (dpCIb§2006/028165

7.17 (m 3H), 6.98 (t, 2H), 4.3 (t, 211), 3.85 (s,

2H), 2.98 (m 4H), 2 28 (2 1H), 2.2 (m 4H), 1.73
2?% Lm) 26> 109 F 7, 8O TuoT o3 Zpl @Flubro- 1TT. 4180 2me, (94%),

e yI) ed QU NphelN)-ethyl]-pi white gum

- pi per| thyl]- N 5, 61 girldindrydmetiyi}-3,3-

4H-irridazo[ |J]qu I nol i ne| diwkthA-3M-dhy8s-X m| 1H),

7.17 (my 211) , )6. 97 (t, 2H), 4o84l2%diazPH), 3.83 (s,

2H), 3.105 ( 4H), 2.52 Na ( peeegaphthyleneds (m [4H) ,

1.72 (my 4 26.110 2-[ 4- (4] FresYiS25AERY) - |27, 2y,

(549, | ~ = piperidin-1-yl wéi‘eﬁyu 3, 3- yeIIow gum '

Vi et Rydere ity SR R sy ek 287 UhSRETD .05 G5 38033 O
NMIgnaloht zéﬂ?,:z ) g%@m |, 069 @Pm) W&L)ﬁh) 1855ebnf 1 NVR, 31
8- , C poT. 49 (S, 1H), 7] I8 hiofbh-[44H oS, u%4!81t-ng (86%),

@és 4.121¢d J2H), 3.95 (s 3Hphen@) /7 (S, 2H)|,yeRowOblid

(br, 21, %58 (m 111) 2. 3 ( bfidin-RiAmethl]-8%5 (Qr, 2H),

1.74 (m 8H) -~ 26.111 2-[ 4- (3 Ehyle-pophishaydiara- 38. 5ny,

(76% , ~ L i peridin-I -yl net hsghdobiBylege white |gum N

di met hy| - 3, 4« di hydro-5- N~ oxa-I|, 2a-diaza- N

acenapht hylsrde-7 carboxylic ac¢id nethyl esterj\/ F

MWI R 8. 079 (s, )111) 3 7 4% gs . ] I—h7,6 7 ?)74£9d(d 4H)11318)7( ZGH)QZA%
[\@ﬁ@ 1H)7.31gs, NE , S s, , 2.

’ (’br,lgH)?gs (lﬁ 1}%',42{36 (31 2% H()sz (br, 2H)I)I 1.7 (td, 2F)
26.114 c ° 7-Chloro-2-[4-(3-fluoro- | 55.9mg, (88%),
\QN] pheny!)-pip yellow solid
N== eridin-1-ylmethyi]-3,4-
R dihydro-5-oxa-1,2a-diaza-
acenaphthylene
F
NMR 7.32 (s, 1H), 7.25 (m, 1H), 6.98 (d, 1H), 6.94 (m, 2H), 6.77 (d, 1H), 4.51 (s, 4H), 3.88
(s, 2H), 2.96 (br, 2H), 2.55 (m, 1H), 2.28 (td, 2H), 1.86 (br, 2H), 1.69 (td, 2H)
26.115 c Oj 7-Chloro-2-{4-[2-(4- 58.9mg, (86%),
\E;[N fluoro-phenyl)- yellow solid
N= ethyl]-piperidin-1-
ylmethyl}-3,4-dihydro-5-
oxa-1,2a-diaza-
acenaphthylene
R
NMR 7.29 (s, 1H), 7.11 (dd, 2H), 6.96 (td, 2H), 6.74 (s, 1H), 4.46 (s, 4H), 3.8 (s, 2H), 2.82
(dd, 2H), 2.58 (id, 2H), 2.1 (m, 2H), 1.74 (br, 2H), 1.52 (m, 2H), 1.25 (m, 3H)
26.116 ‘ © 7-Chloro-2-[4-(2,4- 46.9mg, (70%),
N difluoro-phenyl)- yellow solid
NZH piperidin-1-ylmethyl]-3,4-
N dihydro-5-o0xa-1,2a-diaza-
acenaphthylene
é’:
!
NMR 731 (s, 1H), 7.18 (m, 1H), 6.79 (m, 3H), 4.49 (s, 4H), 3.88 (s, 2H), 2.96 (br, 2H), 2.84
(m, 1H), 2.3 (td, 2H), 1.75 (m, 4H)




3.95 (s, 3H), 3.87 (s, 2H), 2.95 (br, 2H), 2.59 (m

111), 2.34 (br, 2H), 1.86 (br, 2H), 1.74 (m 8H WO
wWQeB700:p8998 PCT/ US2006/ 028165 82 26.112 0 PCT/US2006/028165

2-{4-[2-(4-Fluoro- 50.2ngy, (94%, phenyl ) -ethyl ] - pi

white gum perldln 1- yIrret I} 3,3 N~

Ny =13~ yuru 5-—oxa-1 19110@ aAT3-(4- 6m A

26”@33apfthyl§r§t - carboxylic aﬁﬁ&,_ Z;{,t);T/I(4 est elgel,uo ;(87/)7

8.08 (9, 1H)=«.48 (s, 1H), 7 g;o;(ngi{eﬁdﬂ)y 6.96 (t,

2H), 4.109 (s, 2H), 3.95 (s, 3HymeBuB3{br, 2H), 2.8

(t, 2H)|, 2.59((br, 2H), 2.09 [iyd@Hpxa-112adiagan |8H),

1.54 (m 2H), I 29 (m 3H) "pacenaphthylene

7- Chl or|o- -(4-fluoro- 54.8py, (86%, 26.113 G N

phenyl)- yellow solid N~ eridin-1-ylnmethyl]-3,4- N

YO 0= &8 17. 23 adl LAY 89 8GE D@phTAyd, @K 4.41s] 3R.(32H),2.83

s, 1H) (br72rib9zs(6(wm>2ﬁ)z<t GHP .64 bm, 4D 22 (60, 1D (S, 1H),
26411‘89 (s, 87 (s, 2H), 2| 96hlofolrr{s-[2H), 2. 56mg, (A0%),

1H), 2.i126 ( ~2H), 1.82 (br, ﬂlhﬂ)rqph&m?y)(td 2H)velz1@8<11i.‘d4
c1L, 7- cm orou%g[4-(3-f|uoro- 5 5thg 1erg N
phenyl )|-pip yell ow solid N=~|&redylir rreth)I] 3,4 N
di hydr d- 5- oxa~\l/ 2a- di aza- acew&?ﬁ‘ﬁap'g -digga-\VR 7. 32
(s, 1H)|, 7.25(m 1H), 6.98 (4 Y8594 (m |2H),
677(d ,@’0451(3 4H) 3/88 (s, 2H), 2.96 (br

N'M}gl &TE 220,583 (h.0m), 4175 (s, 10 oo (Jhm) ),
2"')2}1)2‘48 )@igﬂgﬁu %)r qr7@'(r3,'4§-1ﬂ"1[52(ﬂ(, ), 289 BNOm)
(8695, N fiuooro-phenyl J-—yerTow solid N
ethyl]-piperidin-1- N ylnmethyl}-3,4-dihydro-5

Exampbea71l,: RaFldoraz2af4-(4-fluoro-phenyl)-piperidin-1-ylmethyl]-6,6-dimethoxy-5,6-

dihydro-4H-imidazo[4,5,1-ij]quinoline

.
T
OO
A solution of 2-Chloromethyl-8-fluoro-6,6-dimethoxy-5,6-dihydro-4H-imidazo[4,5,1-
ijJquinoline (0.100g, 0.351mmol), 4-(4-Fluoro-phenyl)-piperidine (0.091g, 0.421 mmol), and

potassium carbonate (0.145g, 1.05mmol) in acetonitrile was stirred overnight at room
temperature. The mixture was diluted with ethyl acetate, washed with water and brine, dried
over anhydrous sodium sulfate, filtered and concentrated. Purification by flash column
chromatography (silica gel, gradient elution with 90% ethyl acetate/hexanes to 3% 2M
ammonia/methanol in dichloromethane) afforded a light yellow solid (0.124g, 83%). 'H
NMR (300 MHz, CDCL3): 7.35 (dd, 1H), 7.17 (m, 3H), 6.98 (m, 2H), 4.44 (dd, 2H), 3.85 (s,
2H), 3.33 (s, 6H), 3.00 (m, 2H), 2.56 (m, 1H), 2.40 (m, 2H), 2.26 (m, 2H), 1.73 (m, 4H).

Example 28.1: 8-Fluoro-2-[4-(4-fluoro-phenyl)-piperidin-1-ylmethyl]-4,5,92,9b-
tetrahydroimidazo[4,5,1-ij]quinolin-6-one



acenaphthylene F NWR 7.29 (s, 1H), 7.11 (dd, 2H)
6.96 (td, 2H), 6.74 (s, 1H), 4.46 (s, 4H), 3.8 (s,
wQ@kdo7/ose82 (dd, 2H), 2.58 (td, 2H), 2.1 (m 2P)T/US2006/028165

(br, 2H), 1.52 (m 2H), 1.25 (m 3H) ci O
7-Chloro-2-[4-12,4 26.116 48*9ngy, 70%, N
diof | uor o- phenyl )- yellow solid N=~

F Fperidin-1-ylnmethyl]-3,4 N di hydro-5-o0xa-1, 2a-di aza-

naphthylene F F NWR 7.31 (s, 1H), 7.18 (m 1H),

W79 (m _3H), 4.49 (s, 4H), 3.88 (s, 2H), 2.96 (br,
2 m 1H), 2.3 (td, 2H), 1.75 (m 4H WD
20077018998 PCT/ US2006/ 028165 83 26.117 ci

8-FludroCh| B (B flderbdhedyl)pipebilint g ImétByI¥06,6-dimdthoxy-5,6-dihydro-

fl - ph l), - [l [ N~ | ]-pi i di n-
e S e o g S LA it s

st GG Rng gt &bk bibing e
residuzlwds)dissB1v8a in éthy] ac2tdte. Phebdigfiics Refe, waBhdPwith satftdied sodium
N ISR N A —
Purifi$Sdna ﬁ&h'celunh'rcm&haﬁbg}aghy (8¢ %Jl,rg-radient elution with 50% ethyl

yl met hyl }-3,4-d 1 hydro0-5-0xa- 1, 2a-di aza-
acetatatenash thYoed amngeroa/metivRol7in Sliqhdorotiefhane). afrdad a whife solid

(0.07854885 %y “( o (500 Sg Chery 5 et tga faby 17 Wb 45,
2H), 1.00 (AHH), 4.7587,0m), 150 (s, 2EBS. (4, 28, 3002 28127 58 (m, 1H), 2.3
) 8- Fl(uoro)- 2- 4(t gmé{-)fl E?)r(sb- géenilﬂt-%@peri di n- 1-)yl ?ret(rﬁyl ])- ?
(m, 2H).6-% tABx-75 (8, 2d)-hydr o- 4H i m dazo [4,5,1-i] ]
qui noline | |1
Example 29.1: 4-Fluoro-1-[4-(4-fluoro-phenyl)-piperidin-1-ylmethyl]-8,9-dihydro-7H-2,7,9a-

triaza-benzo[cd]azulen-6-one

To a flask stirring with methane sulfonic acid (2mL) in a cold water bath was slowly added
8-Fluoro-2-[4-(4-fluoro-phenyl)-piperidin-1-ylmethyl]-4,5,9a,9b-tetrahydroimidazo[4,5,1-
ij]quinolin-6-one (0.050g, 0.131mmol) and sodium azide (0.011g, 0.170mmol). After stirring
at room temperature for 3 h., the mixture was cooled by adding ice chips and neutralized with
saturated sodium bicarbonate. The aqueous mixture was then extracted with ethyl acetate and
the organics were washed with water and brine, dried over anhydrous sodium sulfate, filtered
and concentrated. Purification by flash column chromatography (silica gel, elution with 2%
2M ammonia/methanol in dichloromethane) and trituration with dichloromethane afforded a
light yellow solid (0.020g, 38%). 'H NMR (300 MHz, CDCL;): 7.87 (dd, 1H), 7.62 (dd,
1H), 7.32 (m, 1H), 7.17 (m, 2H), 6.99 (m, 2H), 5.31 (s, 2H), 4.62 (br, 2H), 3.86 (s, 2H), 3.82
(m, 2H), 2.95 (m, 2H), 2.54 (m, 1H), 2.29 (m, 2H), 1.86 (m, 2H) 1.70 (m, 2H).



OO0 \W\~ NN=~-NOF A solution of
2- Chl or onet hyl - 8-fl uor o- 6, 6- di met hoxy-5, 6-di hydro-4H-i
wor@aneods 5, 1- ij]quinoline (0.100g, 0.351nmolPCT/US2006/028165
4-(4-FIuoro-phenyl)-piperidéne (0.091g, 0.421 mmol),
and potassium carbonate (0.51459, 1.05mmol ) in
Ex D anasii K - 28 C -
S B QA g P S Rt
Phenydlpéncaizen- 1 -whlstety] Inbd sohditupdrer4 tairdideza A4S, L -Jlquethlinov er

ro~afhydrous_sodium sul fate, filtered and concentrat ed.
@Pi\ficat, flash colum chromat ography (silica
. gradi ehtNel'ution with 90% et hyl acet at e/ hexanes
"t 0y3% 2M i a/ met hanol in dichl oronet hane)
orded a light yellow solid (0.124g, 83%. 1H NWR
2%;70 VHz, ): 7.35 (dd, 1H), 7.17 (m 3H), 6.98
m 2H), 4.44 (dd, 2H), 3.85 (s, 2H), 3.33 (s, 6H),
(3J00 (m 2H( )2.56 (m 1H), 2.40 (m 2H), 2.26 (in,

, 1.73 ¢ 4H). Exanmple 28.1:
& Fl uor o- 2ET%4- (4-f 1l uoro- phenyl ) - pi peridi n-1-yl met hyl ] -
4,5, 9a, 9b- tetrahydroi.m dazo[ 4,5, 1-ij .]quinolin-6-agne
Racenpig gzgk%ﬁprﬁ@g@lsl- @é@@@@@?@%@hemﬂpu%ﬁ?‘mwmllmeﬂw}-Sﬁ-
. ) ) .4 f. . ' i din-1-vl J -
dlhyd% gﬂ{élﬁf#gatzﬁ %{,(s)‘/héﬁ%ﬁlg(:;‘%egxygk%ﬂé&@ea LB cOhfrdent LRIt using
HPLCioh a2 tldzamjnd 250iminj Clojralesd I0Jrelunas  Bliutisoiwae dffectediwith @6% EtOH
. TEA (20% i n di chl.oromethane) and stirred for 1 h. at
mpet?oéedi'?é{ag’ﬁb%tggt’ﬁf&?ln’rhe sol vent was rempved in vacuo and
the resulting residue was dissolved in ethyl acetate.
The organi cs were washed with saturated sodi um
bi carbonate, water and brine, dried over anhydrous
sodium sul fate, filtered and concentrated.
Purification by flash colum chronmat ography (silica
gel, gradient elution with 50% et hyl acetat e/ hexanes
to 2% 2M ammoni a/ net hanol i n dichl oronet hane) afforded
a white solid (0.078g, 88%. % . 1H NWR (300 MHz,
CDCL3): 7.64 (dd, 1H), 7.47 (dd, 1H), 7.18 (m 2H),
7.00 (m 2H), 4.73 (t, 2H), 3.91 (s, 2H), 3.14 (t,
2H), 3.00 (m 2H), 2.56 (m 1H), 2.32 (m 2H), 1.87
(m 2H), 1.75 (m 2H). Exanple 29.1:
4- Fl uoro-1-[4-(4-fluoro-phenyl)-piperidin-1-ylnmethyl]-
8,9-di hydro-7H2,7,9a- triaza-b enzo [cd] azul en-6-o0ne
FON NNzzz~ NF To a flask stirring with nethane

sul fonic acid (2m.) in a cold water bath was slowy
added




8- Fl uoro- 2-[ 4- (4-fl uoro-phenyl)-pi peridin-1-ylnmethyl]-
4,5, 9a, 9b-t etrahydroi m dazo[ 4,5, 1- ij]quinolin-6-o0one
W@ 2000508998 0. 131nmmmol ) and sodi um azi de (0. 011g, PCT/US2006/028165

0.170nmmol ). After stirring at roomtenperature for 3
h., the m xture was cool edgéy addi ng ice chi ps and

WE (1€ alized with saturated sodi um bi carbonate. The
aqueous m xture was then extracted with ethyl acetate
and the organics were washed with water and bri ne,

1.  dAicedpound ofifomydiaolls sodi um sul fate, filtered and
concentrated. Purification ,@y flash col um
chr omat ogr aphy (s( , t| on with 2% 2M
amoni a/ met hanol r? di mat Nane) and trituration
with dichl ororretha(rﬁfé rd d ght yel l ow solid
(0.020g, 38% . 1H NI\/R (( Cg:L 7.87 (dd, 1H),
7.62 (dd, 1H), 7.32 (m (m 2H), 6.99 (m
2H), 5.31 (s, 2H), 462(br 3.86 (s, 2H), 3.82
(m 2H), 2.95 (m 2H), 2.54 (m Ha@ @29 (m 2H),
1.86 (in, 2H 1.70 (m 2H). WD 2007/018998

wherepCT/ US2006/ 028165 85 Exanple 30.1: (i) [4R]- and (ii)
45%160%d%&9 'ﬂfé %E&Hsﬁﬁg gi‘ F‘J}KHRI, 'Nﬁsl, o S,OS'@taHM IS()z;

eny prperiztn-1-yl | methy

-5, 6-di hydr o- 4H-|m'dazo[4 5,1-ij] quinoline F Q) N

B [E:s'-zsf:afeﬁgflg'lm&n m?tg:fw}? ?’?fsg?aofgﬁanég\?]onet hyl - phenyl ) pi per

i zin-1-yl ] methyl}-5, 6-
di hydro-4Him dazo[ 4,5, 1-ij]quinoline was ngaSrgt ed
Dusrﬂeiﬁctddé‘rmﬂimgrpupn@nsaﬁagpf Bl Ns Cusiatkyl, apbH(E€ROR e, #herpin one

Chiralc C ected
WPt the 20 B P i 5P et O T D N %H’I\’/\o
2007/ 018998 PCT/ US2006/ 028165 86 WE CLAI M
ound of fornmula (1): N(Rl)xIIIIIIIIIg )
L {spp nfeyted fron flpe grpumcansjstingof 3 direqiopd ynd v(ﬁgr]él)ﬂ'» ﬂhﬁ@m when L
s?l_%{{ sgbf rom the group consisting of CR$R9, NRS, 0,
w S2;
(i) B-L may be unsaturated, or two adjacent carbon atoms may form part of a

cyclopropyl ring; or
(ii) one or two CR’R® groups may be replaced with O, S, or NR?;

N

B~ represents a ring selected from the group consisting of azetidine and a 5- to 7-
membered ring, which may be unsaturated, wherein the ring may be substituted by

one or more R4;

R!, in each instance, is selected from the group consisting of H, F, Cl, Br, I, OH, CN,
nitro, Ci¢-alkyl, OCy.¢-alkyl, C;.¢-alkylhalo, OCi¢-alkylhalo, Cs.¢-alkenyl, OCs¢-
alkenyl, Cy.¢-alkynyl, OC,.¢-alkynyl, Cs.g-cycloalkyl, Ci_¢-alkylene-Cs.s-cycloalkyl,
0Cy.-alkylene-Cs.g-cycloalkyl, aryl, heteroaryl, Cj.c-alkylenearyl, Ci.¢-
alkyleneheteroaryl, OC,.s-alkylenearyl, OCy.¢-alkyleneheteroaryl, Ci-¢-
alkyleneheterocycloalkyl, (CO)R’, (CO)OR?, Cy-s-alkyleneOR’, 0OC;.¢-alkyleneOR>,



Bis selected fromthe group consisting of CHand N, D
is selected fromthe group consisting of NH,
wOR@I/068998 kyl , and - (CRSR6) , wherein one of PEEUS2006/028165
- CRSR6- groups maybe replacgd by -C(O-, NH or
NC1. 6-al kyl; L is selected }onwthe group consi sting

°fc¢% §%ﬂ&%{c€?ﬁi"d0@?g am}&%%@o)ks CY‘@Qﬁc?leﬁgér%ﬁ@ bC,.d-S

unsat urat ed 5
adjlar&mnd:yamar (B@daalhy]@n@lm 0@’3 wafratdanedRR’, Gy ellopers(gO)NRR’,

b R Ry STERRBURIE® O SRRSO, .
%mﬁéam%ﬁ@m) | §4.d- 5]19%%685(32@5' ACHEaRRRNESORY Q.-

menber ed ring. i ch e unsa ated, wherein the

r |aﬂq1ﬂm§SMBL&3062ut9élwlw(S% rﬁnrseﬂlladeneh‘il 5(§Qp)R’, OCa6-

ea t ed -k 6 67
oo, TS HUERR G R R AR BOINRR
OONRPEMhd S@}RB 'véﬂekéih By @ych%ilm%rﬁh)kbé ﬁﬁtih@r substituted with one

C2. 6-al kEnyI - al kenyl l cynyl,

OE2 1B Rk gioyps; 03 8 cycl oal kyl ,

Cl_6-al kyl ene- C3_8-cycl oal kyl ,

OCO 6- al kyl ene- C3_8- cycloalkyl aryl, heteroaryl,
RGIndR Y irkatlcR nigsanek,, ¢ aré?ﬂncﬁperﬁllektw ialat &dsmaheygr,oup consisting of H, F,

gﬁi G%igé%i lggrgar e Q?P:GCI?ﬁcg)éSB%het 16"3,11{}’?&310 0C6-
AR e e o o

CCl. 6- al kyI ene(CO) R5, Cl. 6-al kyl enecyano, OC2. 6-

RO B AR gt o e

d
e G

Coelgetadl ﬁpneﬁes@won@sznﬁofdﬂ,@la@m&soms CO_6
al kyl ene('S02) NR6R7, OC2_6- al kyl ene('S02) NR6R7,

C0_B-al | cyl eneNR6(S02) R7, OC2_6- al kyl eneNR6( S02) R,
RO, s@fe@ﬂeh%ﬁhﬁﬂﬁ@ﬁﬁi NRORIE H, Cy¢-alkyl, aryl, Cs.g-cycloalkyl, C¢-
-al kyl eneNR6( S02) NR6R BISSCO) NR6R7and SO3R5,
m&y@ma ey a‘iﬁygn@mﬁ-‘p sealoplyk herréR ARy BHir gERU@dnay be

B
ae(r% ggbsng‘&%m geo E% 5 g {elﬁ)? {ﬁldgr%ﬁe ct g'dﬁfAr rcct)éﬂ h%f‘ég? oup
conS| sting of H F, , CN, nitro, hydroxy,

1 6-al ky Cl6a|k|ha| OCl. 6-
RO baE aldaeaﬁeflee@ys]lsfptﬁi ohpgioms aunEp ! aCicaliol
12-menbered ring systemt hat is optionally substituted
by up to three RL groups, wherein the ring system may
RE amt B are omdependently eelhette fromt thergraupdepsisitgnilH, -O-(CH;),-O- and -
edg@'g@ FJromthe group consisting of N, O and S; R5
ed fromthe group consisting of H,
Cl 6-al kyl, aryl, C3_8-cycloal kyl, Cl.6- alkyl enearyl

and Cl_6- alkylene C3_8-cycl oal kyl, wherein any gclic
meping wpprermgedses inflependerrlysy tedtﬁmmasﬂlevarew emsisHpg pbP.el, 2, 3 and 4,

| HARERARR a5 850 esins BhRitRRen kR A0S T T Ry of
and Cl_6-al kyl ;

x and y are integers independently selected from the group consisting of 1, 2, and 3; and
w and z are integers independently selected from the group consisting of 1, 2, 3, 4, 5, and

6;



R8 and R9 are independently selected fromthe group
consisting of H -0-(CH2)2-0- and - O (CH2)3-0-; m and
wo 2@ 18998 eger s i ndependent |y sel ected from t heRCTUS2006/028165
consisting of 0, 1, 2, 3 and 4, wth the proviso that
in and n cannot sinultaneously be 0; x and y are
or a ﬂh%ﬁ&%ﬁt‘foaﬂl‘i}dﬁwgﬁy h§§lla?é3 ts@l‘éfa e R:Ufotn'ﬁe tf A, optical isomer, or
consi sti ng” of 3; w and z are iIntegers
combinatiepdrdait | y sel ect ed fron1the group consisting of 1,
2, 3, 4, 5, and 6; WD 2007/018998 PCT/ US2006/ 028165
88 or a pharmaceutically-acceptable salt, hydrate,
solvate, isoform tautoner, optical isoner, or
2. CambicBRbbt dddefdaaf to caimTh @vlféﬂﬂﬂpﬁzti@d A886as dj ng to
claim1, whereininis O0and nis 2. 3. The compound
according to claiml1, wherein Ais selected fromthe
3. gribasowpaurdaccagingip ol landetsin A is vHgcted g thg sroup consisting
fing to claim1l1, wherein Dis -(CRSR6)~ . 5. The
OfCEﬁ%ﬁgéﬁnd according to claim4, wherein z is 1. 6. The
conpound according to claim4, wherein each of R5 and
4. R@hesompoumd acéorditipetocdaimoly cheraie B id FHIERRE).€l ai m 1,
wherei n (B) represents plperldlne 8. The conpound
to 7-nmenbered

rf@’grdl ngm?cgacci%%ﬂr%ﬁ‘?éﬁl?l %Jﬁ?ﬁ%i S’]dabg 1- 3 Regroups,

wherein the ring may contain one or nore heteroatons
| nueRengenid ccsrlitioadaiin 4 Whehen gidWT ROGNEIRSts A of N,
0 and S. 9. The conpound according to claim38, wherein
R3 is phenyl that is optionally sMbstltuted by 1-3 Rl
groups. 10. The conpound accor di claim1, wherein
nzi sOandnis2; Ais CH or 0; Rl | el ected fromthe
grlhepomposidadconling tol¢laim 1,@herddn , 7 represents piperidine.
Cl-6-al kyl, Cl-6- alkyl haI o Cl 6- al kyl hal o,

%%8{%)8%# al §1;§lang’él ci’l%l . él er %hfﬁ‘seaagﬁov-%@%b%ﬁh%'g that is

optloﬁlly@uaithﬁﬂed b?tll -3 R gomnouhereiethe ¢ing thdy contdim engoapre
consi stin

heteretcfmwd@pendﬁebhgﬂleczed[f(m prregrorprosisiag Af U ) gndet-hy | |
-5, 6-di hydro-4Himdazo [4,5,1- ij ] quinoline; WO

quilgu glgnggﬁﬁd rrg ?}%{‘1’{%&’({%?‘258 Jvﬁéﬁng (%s (1) p%heng;l that is optionally

substmlte@by]lfﬁh gnodpsn 1-yl met hyl } -5, 6-di hydr o- 4H-
i m dazo[ 4,5, 1-ij] quinoline;

b

o

~

0

10. The compound according to claim 1, wherein

mis 0 and n is 2;

A'is CH; or O;

R! is selected from the group consisting of H, F, Cl, Br, L, nitro, Cy_¢-alkyl, C;.¢-
alkylhalo, Ci_¢-alkylhalo, OC;_¢-alkylhalo, aryl, Ci.s-alkylenearyl, and OC;.¢-
alkylenearyl; and

R?is selected from H and C;.g-alkyl.

11. A compound selected from the group consisting of :
8-fluoro-4-methyl-2-[(4-phenylpiperidin-1-yl)methyl]-5,6-dihydro-4H-imidazo[4,5,1-

ij]quinoline;



8-fluoro-4-nmethyl-2- {4-[2-(4-fl uorophenoxy)
et hyl ] pi peridin-1-ylmethyl} -5,6-dihydro-4H

w0 pdodarsepst, 5, 1-ij] qui noline; PCT/US2006/028165
2-[ (4- phenyl pi peridi n-1-yl) net hyI] 4, 5-di hydr oi m dazo[
1,5,4-de] [ 1, 4] benzoxazi ne?

4 I _ v AT
o o SO B i, s e
1m1dazb.[4]5hezm]zlomhnane 2-{4-[2-(4-fluorophenoxy)

8- ﬂuog)e!f >r/1|}e/]1 p}h]%g ré%—g%{(%glp%rggfenoy(y; eth}’/l?p1p elarllq&; dnol lme 1yﬁog 36 cghydro 4H-

[Bralid3r “lyoro 5-(trifluoronethyl)-phenyl) propyl]
1mlda£"{“1 e 2-yPmet hyl }-4, 5- di hydroi m dazo[ 1,5, 4-de] |

2-[(4- ﬁhem}/lpqrend)«ahyﬂﬂmethyl] -4,5- d1hydro1m1dazo[1 5,4-de][1 4]benzoxazme

oo R LS i MR L Sl ga g bm ¢

de][1,PbeRMxhzine;
pi erldlnlylrrethl} 5, 6-di hydr o-4H-i m dazo[ 4,5

2-{4- [Qj(ﬁqhnomﬂhﬁn@{y) ztl{yhlp[pzném k-wumtqu%-élm%siwdrmml azc>[1 5, 4-

h i er|d|n1ylrrethyl} 5, 6-di hydro-4Hi m dazo[ 4,5
de]1 fﬂ%’ X%leg i nol i ne;

2-{4- [8 (H&Id@@@cy (ﬁﬁ’ﬂx(o%orﬁbtﬁplyipnemypzdppﬂ pipekifiinet Kithdth ) 64,84 hyd
Him dazoﬁ I] ]Jquinoline;

dlhydlglfﬁﬁlﬁm[llﬁﬁ He 1é}b@ﬁf<ﬂxa¥lpén di n-1-yl ) met hyl ] - 5, 6- di hydr

2- [(4- eiigpwg{? jb[ngetl%;ﬂ Jﬁ%c%lr o é”% 1dazo(£4 5 ]] -ij]quinoline;

2-{4- [B+(p€ﬂuockbpheﬂ1yly praptyHypliferidj6 1 gilinyttiyl- 545+d1hydro 4H-imidazo[4,5,1-
i mi dazo[ 4,5, 1-ij]quinoline;
Ylquinpliggs hy| - 2- { 4- [ 2- (4- f | uor ophenoxy)

2-{4- [Qtr%hmdo%ﬂx%ﬁb@) %ﬂilyi])p ﬁéﬁhﬁayi }ym'éetﬁy ?lshﬂ QA4 imidazo[4,5,1-

gui nol
1j]quidoking3- (3 fl uoro 5(t rifl uor orret hyl ) - phenyl ) propyl]

-metﬁq)%yél[@l ]ﬁﬁ_l y}#l B%L}ygnifgryq—agldﬁlgfdr% 4H-imidazo[4,5,1-1j]quinoline;

-metﬁylnziié(h}ﬂheﬁylb%;fénﬁﬁlﬂllyi)ﬁleﬂ@[]L516-lal1li|yd){d hﬂeﬁﬂi&éz]oféﬁs B=iflgtividline;

S-methi- 64 G- GhrBishesipiyR) BeB TP IRET i rRgRyL) 06-diybro-41-
d 4H- m dazo[ 4, 5, 1- nol i ne;
1m1da%3?ﬁ,§tlhi5}fq¥1§m% {4| (4- c;Z/aE]ophenyI I)Jp} gg:rl di In 1-yl nmet hyl }
—methﬁrﬁ{@[ﬂfﬂ-ﬂ@oﬂiﬂh&ﬂﬁx@?&hyﬂﬂlp&ldn—ll-ylhwthyﬁpﬁjﬁndihydro -4H-

lmlda{Q[él(Szll-ld]ﬁlué}Oélﬁﬁenyl ) pi peri din-1-yl ] et hyl }

-met%vrl f;{ﬁﬁ‘-@l E‘l?o%d’g% elﬁg%}g‘i[hgg?’ ylb _blllo‘ﬁ? ]:ﬁééﬂaﬁq— -ylmethyl} 5,6-
d1hyd16>-4ﬁ1hm¢ﬁazem;5,ilm]qiamdn{e4 5, 1- Ij ]qU| noI i ne; V\D

-metﬁ Q_Q?R?g%g?g)ﬁcﬁé US yﬁﬁnﬁ@lyﬁd]‘fa dp_ygrc?ﬁgr‘ %%2084 5 tl -ij]quinoline;

-metré{a B dm%ﬁl é&h%ﬂﬂygﬂﬁﬁa{rm ?l]ﬁretﬂyﬂ}] 86018} drBrH-imidazo[4,5,1-

| uor o- ["uor o- phenyl - pi peri di n-1- y
ijlquinaheehyl | - 4 met hyI 5 6 d| hydro-4H imidazo[4,5,1-i]j

8- f | u
smetp 4 B entp e DR B T B0 b itrarg 4 midiaef 7.1
ij]quinddineS- di hydro-4H i m dazo[4,5,1-ij ]quinoline;
8-methyl-2-{[4-(4-chlorophenyl)piperidin-1-yljmethyl} -5,6-dihydro-4H-imidazo[4,5,1-
ijJquinoline;

8-methyl-2-[(4-phenoxypiperidin-1-yl)methyl]-5,6-dihydro-4H-imidazo[4,5,1-ij]|quinoline;



8- f | uor o- 4- net hyl - 2- [ 4- (4- br ono- phenyl ) - pi peri di n- 1-yl
nmet hyl] -5, 6-di hydro-4H im dazo[4,5,1-i] ]quinoline;
W@2d07 008998 4- net hyl - 2-[ 4- (4- cyano- phenyl ) - pi per Pdi/ns2006/028165
yI met hyl ] -5, 6-di hydro-4H im dazo[4, 5, 1-i]
qU| nol i ne; 90

e L L G e

1J]qu1n%hf1éuor0 4- et hyI 2-[ 4- (4- net hoxyphenyl) pi peridin-1-y

| methyl]-5, 6-di hydro-4H m
8- ﬂuoqoq@-m%m]( n?eEA' (4- ﬂu(%;o-phenyl)-p{pengm-l yllrneth};_i] méthyl 5,6-dihydro-4H-

hyl - 2-[4-(2-met hoxyphenyl ) - pi peridin-1-y
lmldaﬁ%lré%qq ]?lm I -di hydro-4H imdazo [4, 5,1-i]

8- ﬂuoioq‘tLHanlhylmaH gHfriflvoronethyiphdmyl)-#peridin-1- ylmethyl] -5,6-dihydro-4H-
henyl) piperidin- | -ylmethyl] - 5,
lmlda@lﬁgﬂyﬁa % m dazo [4, 5 ,1-ij ]quinoline;

8-fluofds- E'n&@ﬁrfdzg id- fﬁbﬂ%ﬁﬁ@fﬁeﬁ&ﬁ%‘iﬁe@idﬁf Lyyh et bryd - hitgdf-githy dr

1-ij]quinoline;
1m1da28>{4 Silei lopiholifg- benzyl pi peri di n-1-yl) met hyl ] -5, 6-di hydr
ui nol

8- ﬂuog) #1%&@@{’ %%angwé\gﬁlg plpendiinnle.ylmethyl] 5,6-dihydro-4H-

1m1da;RJ[@l}’1|1}j uRRIihgl n- 1-yl met hyl ] -5, 6-di hydro-4H-im dazo[4
Fl ui nol'i ne; 8-fl uor o- {311 4f|uoroph
8 fluop-Spydthyi B (et g end-igeyidis: By ma -5 bRtk
I
1m1da%af??>t}01|]1glugl {hgé“[ 20( |4n$| uor ophenoxy)

8- ﬂuoﬁi knsthe]tnylpzam (4-Arefhoylypiink)pipediden-tHyimethet] 56-dibyica4d-
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acenap\gralgdg%el’ ected fromthe group consisting of cerebral
7-chloftei[4-i(3-fRiuRS SIS ) ipipeidaa AjAethy YDAt yAH- 99kY- 1303 diaza-
rafting, stroke, cerebral ischem'a, spinal cord
acenal%‘ » head traumm, perinatal hypoxia, cardiac

t N . d [
T-ohlof AR 2 A e Bt i E R S oo 2
diaza-ddandphtigtl@r’; s Chorea, anyotrophic |lateral sclerosis,
ocular da e, retjinopathy, cognitive disorders, _
7-chlofegd-§51Q Ardiihinte ol P PG - HERRL bA-Ginyire daeits 1 20-diaza-
lkar spasnms and di sorders associated wth nuscul ar
spasticity including trenors, epilepsy, convulsions,
7-chloner 2y &il Bré4-flupiorplienylrpraptl]-pipar din- s yibsdtian £8 4-0lhedi@rs-6xa-1,2a-

diaz subs nce W thdrawal , psychosis, schizophrenia,

! a-agﬁ%pbﬁvenﬁood di sorders, circadian rhythm di sorders,

7-chlofot 2-GeI A luBRUS NGk Rt AARPIPRE OB Simdth IRt MGy BRESLRE-1 2a-
_ deggﬁjg% ation o theﬁey@ﬁgr‘?gsi sn 2%% nﬁp 3adihy RS oRa- 1,22

diaza-acenaphthylene;

2a-
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acena;
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tardi ve dyskinesia, sleep disorders, attention
waledoroigovhyperactivity disorder, and conduct POCBHUSZE6/028165

16. The pharmaceuti cal conposition according to claim

12, for use in the preventi9(§n and/ or treatnent of

ouofl 5 SR R T g R oy

imidagsfapauiiduietingdi ng to cI aim17, for use in the

prevention and/ or trea nt of ..
3 Mucfe gyt Y DRBLP S0 AR T UL = s Ny e
lj]qm&q@oggﬁ@g toclaiml in the manufacture of a
amént for the use in the prevention and/or

A-fluoks- d8-fdfuont-pi@ly) Ritperatiept dmethy ] $9-dthydis dHck.9a-ti2aza- A
b E@g fﬁ“ﬁ{;or the preparation of a conpound of fornula I
enzo, %% claim 1, said process conprising the

[4R]-§-&1%9roozf -8R QLI\{[@ 4%%%&@1 ﬁ@ﬁﬁ@;&éﬁaﬂm O/ FheéiBylt 3, 6-dihydro-

ormula (1) with a precursor
4H-1rrudazp{34;51,di—1ﬂqmoohknmgndo forrrul a (| i): H (N B LR3

st b b, SR SR B i ity
4H- mffaazoWS 14j]qfnoline. N2, t2, x, and y are as defined in
claim?, and V\hereln LGis a |eaving group.

12. A pharmaceutical composition comprising a compound according to claim 1 and a

pharmaceutically acceptable carrier or excipient.

13. A method for the treatment or prevention of neurological and psychiatric disorders
associated with glutamate dysfunction in an animal in need of such treatment, comprising the
step of administering to said animal a therapeutically effective amount of a compound

according to claim 1.

14. A method for the treatment or prevention of neurological and psychiatric disorders
associated with glutamate dysfunction in an animal in need of such treatment, comprising the
step of administering to said animal a therapeutically effective amount of a compound of

formula I in the form of a pharmaceutical composition according to claim 12.

15.  The method according to claim 13 or 14, wherein the neurological and psychiatric
disorders are selected from the group consisting of cerebral deficit subsequent to cardiac
bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma,
perinatal hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia, AIDS-induced
dementia, Alzheimer’s disease, Huntington’s Chorea, amyotrophic lateral sclerosis, ocular
damage, retinopathy, cognitive disorders, idiopathic and drug-induced Parkinson’s disease,
muscular spasms and disorders associated with muscular spasticity including tremors,
epilepsy, convulsions, migraine, urinary incontinence, substance tolerance, substance
withdrawal, psychosis, schizophrenia, anxiety, mood disorders, circadian thythm disorders,

trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye, emesis, brain
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edema, pain, tardive dyskinesia, sleep disorders, attention deficit/hyperactivity disorder, and

conduct disorder.

16.  The pharmaceutical composition according to claim 12, for use in the prevention

and/or treatment of mGluR2 receptor-mediated disorders.
17. A compound according to claim 1 for use in therapy.

18.  The compound according to claim 17, for use in the prevention and/or treatment of

mGIuR2 receptor-mediated disorders.

19.  The use of a compound according to claim 1 in the manufacture of a medicament for

the use in the prevention and/or treatment of mGluR2 receptor-mediated disorders.

20. A process for the preparation of a compound of formula I according to claim 1, said

process comprising the step of reacting a precursor compound according to formula (i):

R q b
(R2)y LG

ey

A n

with a precursor compound according to formula (ii):

®

R3
ii

to give the compound according to formula I:

S N
R); C[
Rz)y\ /é <N>
B

I L,

RS,
wherein R', R4 R?, A, D, L, m, n, x, and y are as defined in claim 1, and wherein LG is a

leaving group.



