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WD 2006/ 026703 PCT/ US2005/ 031099 1 CHEM CAL COVPOUNDS

Field of the Invention The present invention provides
woavwlozemapounds that denonstrate protective eETaSR®S/031099

on target cells fromHV infection in a manner as to

bi nd specifically to the 5 ¢henoki ne receptor, and

whi ch affect the binding of the natural |igand or

chenokine to a receptor such as CXCR4 and/or CCR5 of

a target cell. Bac@{m@chéomb@Umnti on HV gains

entry into host cells nmeans of the CD4 receptor and

at |l east one co- rec@ﬁt‘%‘?ﬂéﬁﬂ)‘?‘@ﬁ@ﬂ on the surface of

the Idre vBRon Nb@lﬂé’@h&/eﬁEdrﬁbdlﬁnd@ﬁhéﬂ'd\émoﬁ@tréﬂb|plrdté<§1|ve
the c i ne recept or whereas T-tropic_strains

eff@ptqun\jzarlggt eells figseH tng@lmq@ae@erra@(‘tg 'gtr@rspepnﬂgally to the

cheRiokire &t orué%g\ﬁhlbﬁragééﬂhé?@ﬁ&ﬂg%f PR TYREINigald bt efdrfokine
regli ons o Wg ocated on the viral envel ope

to grreeaster sglsn@@ C@Fﬁﬂda or geRaphatargptiaellcpa and the

appropriate co- regggk@rouhasdfltﬁém\,@nﬁoﬁonforrrat| onal
change and unmaski ng of a second viral envel ope

pr ottdiVigains endey igpost Gﬁ'\'é by mnags /f the (fhrecsniss éa@h ahlepst one
cok @E@ﬁt@tcé@r isbA ohlike Qlﬁ’@atce‘b?'tﬂe R R ABHEN& S RS i@ StrdiRs of HIV

fusion viral envelop with the cell. Subsequent

utulzeaw@fcéarr@klne.rmptcg&ce?ﬁ hergas TriepisAtraiAe 6f Hﬁémawaslfse
C)@ Ry a§|t¢@¥§-rgcgbtoF hﬁl\FéHlFéCBF'@F h%e%rﬁ\élyrdélpeh@@bh Agddron.

us I nfection of host cel i s usual
Va@@b‘édﬁﬁ?@%o‘cvﬂ“@ Y 3tlorp losatad op HienyireheryplaRe RrAted 9 @%c &inding
ofégﬁ‘zé lﬂ/ﬁh t‘D’zﬂEﬁd A8 afgrfopﬁé‘t@ bt reQIR!ie% c@ﬁfo%%r@l

Cc™, fg phar macol ogi cal ent that
chaog® ahd HAMBSIING plch FoRoRE atf@he@ﬁelepe gietein ot ondy H@P protein

g4 Zeb S dteRtly @gﬁ%é Qi:?ﬂ HOKH c@l?m@n%?éﬁe%s&lhﬁg mEasIbM 6f the

the treat ment of di sease, disord condi tion
virghenvetapewithy @g asi- SHP%QQPPMFWSEGH OMIEE\I e@n%'CdrﬁfOW‘n@trO@pwte the

ho%& EQ élf%wsrf&stﬁ@ %Bht}fﬁllaﬂon @ﬁr‘é?ﬂep@&a@ﬁﬁ Phud RFERBP bNRdst ealls
herapy. Evidence that adm nistration of a selective

WItb(‘CtM'Salﬁt'%ib’cﬁﬁ?iS@@'af@é With thewigys gaining enfnpiptathe sell vigdhe
folrRRIoRR t tr% EQHIbleR oV EERS o‘FU)@F@ﬁ d[ﬂﬁbn@ 86 $20.

enonstr at ed at addition t'%an s selective for
CXCRA phamgsplogigal @@Rmaﬁwewmhm § indArachomPleap 128 ‘with either

Cégb @&@bﬁ@h@/@@@%{na beal l{sﬁﬁﬁ Ehe%?de'utlé ihsthe "ﬂ'gairﬁbnt of a
disease, élgcr:rder %?ggndsltlol#\ éhgﬁac\{\érlzed by ?nfgcsuo(ne(\:/&ltlhvl\(/le tro)élcc::%r T-tropic
strains, respectively, either alone or in combination therapy.

Evidence that administration of a selective CXCR4 antagonist could result in
an effective therapy comes from in vitro studies that have demonstrated that addition
of ligands selective for CXCR4 as well as CXCR4-neutralizing antibodies to cells can
block HIV viral/host cell fusion. In addition, human studies with the selective CXCR4
antagonist AMD-3100, have demonstrated that such compounds can significantly
reduce T-tropic HIV viral load in those patients that are either dual tropic or those
where only the T-tropic form of the virus is present.

In addition to serving as a co-factor for HIV entry, it has been recently
suggested that the direct interaction of the HIV viral protein gp120 with CXCR4 could
be a possible cause of CD8" T-cell apoptosis and AlDS-related dementia via

induction of neuronal cell apoptosis.
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ant agoni st AMD- 3100, have denonstrated that such
conpounds can significantly reduce T-tropic HV viral
woOaem/26708 hose patients that are either dual tPOPIUS205/031099
those 30 where only the T-tropic formof the virus is
present. In addition to serving as a co-factor for HV
entry, it has been recently2 suggested that the direct
interaction of the H'V viral protein gpl20 with CXCR4
could be a possible cause of CD8+ T-cell apoptosis
and Fh&Signall pad\idedian®DFi1zon/binding telGXCRGrmay alae playg@al

I e

wiih funql gngwthntheikmpwn aagiogewit grawih faoters VE§3-F and bFGF up-

Li . . : .

BRI EPES! BRI Shdithala) Slna S S dERT e i

negpvastiiarization insviEGnRdditidn Dedenip cellciyat exnpsedscw¥CB4 ofigrate
C 4 | t ' - [

o7 GBS Bl S5 o ol 4t Sor 1
cel | $hé bimting>qh SBFs1 OXCRGRAhgs alse begndmplitiaéaddnttioe | ynph

AR B DI e R g v

inflampinatiab edizhaimetedipeadeo grthaghritisof at her oscl er osi s,

e e S S e N

mbdelapy ersemikinereeentomactivity. iuck chetiokioe rorpiormiasiude,diut are not

e
CX@R2, IOXGR3B € XCR4, GARCXCGRIR2, CCR3, CCR4, CCR5, CCRS6,

CCR7 Tp ggg%emqm?” 8%\(/%%% nogmdavogfg%at ag'lqgrgﬁt%%wotective

The I nvention provides n conpoun
eflects s targétecetls domdtiMirfectich infafreanner @an to bind spegidally to the

fromH V i Gti A 2 ' i fi .
cheg et reomlobin < Carel M i ot B Rafifa T05 o ilokine
tdod retieptpr.afuch lae OXCERH aihd/bi QERE oba targenesti ne to a

receptor, such as Cgsﬁﬁﬁ Iﬁ%ﬁl a target cell.
Summary of the I nventi oﬁ?ﬂ'ﬁé%er esenl&l§ nventi on
i ncl Tte presenpioverdien diclidesroohmponds of feRyula (1):

R"),

including salts, solvates, and physiologically functional derivatives thereof, wherein:
tis0,1,0r2;

each R independently is H, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, -R%Ay, -
R°OR™, or -R*S(0)R™;
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)t t WRNRZ RNRI Ny Pp420 (R)m(l)
i ncluding salts, solvates, and physiologically

woromiieenal derivatives thereof, wherein: t i 8C0US1005/031099

or 2; each R independently is H, alkyl, alkenyl,

al kynyl , hal oal kyl, cycl oal kyl, -RaAy, - 25 RaOR10, or

- RaS(O) gRb10; WD 2006/ 026703 PCT/ US2005/ 031099 3 each

R1 i ndependently is hal ogen, hal oal kyl, al kyl,

al kenyl , al kynyl, cycloal kyl, cycl oal kenyl, - Ay,
eachiffyindepeiatientlyé-hiaibgen, BRIDAIKYL alkyl, alkenyl| alkynyl, Rgcbsalityl,

- R7, - R7., - i0 - ®1 67
e SBE Y o TV Bl 640 Bl <R e
-Ranssﬁdpygmm_)m ,gO@PDRiOCOth"QFﬁQQsz"yﬁ@,)NR?R7, o%(QiAy, -
cRAHED -3 VR SIOMEEE -FiaPE ByareghnrlorBaidsy Pe
n Ised, Madry2]rsaiu 1t:h:atlhi:ah Rlé ;nainyrtmhsulmzti?fdftbnogh@tﬁ the denietedr oup

onsisting of. H a , , | oal kyl
telARGCAUINONE Bg0 1 “Rany. - RaCRY, - FaS(O) gRe:  R3 is H
Rzaigl:wecteheﬂmh lgydup aopeistiag &, aliod, kaloalkyl, alydoaligyl, alkerahy

- o OF - RAS 5. 10 h R4 ind dently i
AR TR B FOBRE, 1 oot o ko) co e
RtigH, @ildyk yaloalkgly cyabedlk raftenyh Alkynyl ,Nljﬁ&y, -RER®, or NRiSEO)R";
eacy gaepndentis RaBben SRR anod G Y B ial
cyciGa@eAyt, -Ay, SIOhetst, -SHBER NREY, -OAB(-ORFRIR’ORS| YRR/,
FENREY R (BIR O BFRBOCO,R™, -RPCOR™, -C(ONRPR’, -C(O)Ay, -

C(O)Het, -S(O).NR°R’, -S(0)4R", -S(O)4Ay, cyano, nitro, or azido;
mis 0, 1, or 2;

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
pisOorf;
Y is -NR'’-, -O-, -C(O)NR'’-, -NR'°C(0O)-, -C(O)-, -C(0)0-, -NR"C(O)N(R")-,
-S(0)¢» -S(0)NR™-, or -NR'°S(O)q;
X is =N(R'), —REN(R®),, -AyN(R™),, -RPAYN(R'®),, -AyR*N(R"),, -R°AYR*N(R™),, -
Het, -R?Het, -HetN(R™),, -RPHetN(R"),, -HetR*N(R™),, -R°HetR*N(R™),, -HetRAy,
or -HetR®Het;
each R? independently is alkylene, cycloalkylene, alkenylene, cycloalkenylene, or
alkynylene;
each R’ independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Recycloalkyl, -R?0H, -R*0OR®, -R*NR°R’, or -R*Het
each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -R?cycloalkyl, -R°OH, -R°OR’, -R°*NR°R?, -Ay, -Het, -R*Ay, -
R?Het, or -S(0);R%
each of R® and R°® independently are selected from H or alkyl;
each q independently is 0, 1, or 2;
each Ay independently represents an optionally substituted aryl group; and
each Het independently represents an optionally substituted 4-, 5-, or 6-membered
heterocyclyl or heteroaryl group.

Preferably tis 1.

In one embodiment R is H or alkyl. Preferably R is H.
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mis 0, 1, or 2; 15 each R5 independently is H, alkyl,

al kenyl, al kynyl, cycloalkyl, or -Ay; pis Oor 1; Y
wO2006MB03, -0-, -C(O NRLO-, -NRLOC(O -, -C(O PCT/US2005/031099

-C(OO0, -NRIOCCONRLO)-, -S(Og-, -S(OgNR1O-, or

-NR10S(O q ; X is -N(R10)2, -RaN(R10)2, -AyN(R10)2,

- RaAyN( R10) 2, - AyRaN(R10) 2, 4- RaAyRaN(R10) 2, - 20 Het,

-RaHet, -Het N(R10)2, -RaHet N(R10)2, -HetRaN(R10) 2,

- RaHet RaN( R10) 2, - Het RaAy, or -HetRaHet; each Ra

i ndﬂﬁ)eﬁdembbwﬁehtaliéqyl ene, cycl oal kyl ene, al kenyl ene,

ene:

| | k , g | | 0 10 87
R ena arbog et Ris 1 Ang K"e lfdsn BPaIR Ry R NRR'
C@JR@/@@NRchD%J?henyI 25t Racycl oaI kyl, -RaOH,
[ 2.
| nd?@hﬁ&ﬁﬁogﬁ Rgéﬁ %% r}a?()@ﬁ%y o Cﬁyﬁﬂﬁ FEeef%??‘PlyR S
alk’:}JI Kamealkyl, of yedleskykyl , cycl oal kenyl - Racycl oal kyl ,

R e A FREES Ao oy B e R Bl

Préfe%bly}‘Ré fs ra,l ahw :haldkyk @c bydoalkydleMeredgnetdrgbly &® & H oy alisyl.
afch A pendently represents an optionally

M%rﬁtfg? e'a | group; and each Het independently

fepflﬁmetemﬁﬂm@mtinoisw I y substituted 4-, 5-, or

G TeRRE LS 85 ol EGEABARGA, R
al kWVheﬂ?frefsefoab | B fRefesabity is\ibe 20 0@ 26F08gen, haloalkyl, alkyl,
OB  CONRERY RV 1ol ogen.  hal oal kyi . al kyl.
ORlOm INBERhodirfsR BLO 0 aGONRE RRAN( O)gymnyN(RH)zofR?AyRaN(R1°)2,
L R N G e it
RaN(R“’)z, —Het, -R%Het, -HetN(R"),, -R*HetN(R"),, or -HetR®N(R™),. More
preferably X is REN(R'),, -Het, -R®Het, or -HetN(R"),.

In one embodiment p is 1; Y is -N(R')-, -O-, -S-, -CONR"-, -NR"°CO-, or
-5(0)NR'%-; and X is -R®N(R"),, -AyR*N(R™®)z, -R°AyR*N(R""),, -Het, -R°Het,
“HetN(R'),, -R*HetN(R™),, or -HetR®N(R™),. Preferably Y is -N(R™)-, -O-, -CONR’-
_-NR'CO- and X is -R®N(R™),, -Het, -R®Het, or -HetN(R™),,

Preferably Het is piperidine, piperazine, azetidine, pyrrolidine, imidazole,
pyridine, and the like.

In one embodiment p is 0 and X is —Het. Preferably —Het is unsubstituted or
substituted with one or more C,-C; alkyl or C3-Cg cycloalkyl.

Preferably the substituent —Y,-X is located on the depicted imidazopyridine

ring as in formula (I'):



In one enbodi ment R3 is H, alkyl, hal oal kyl,

cycl oal kyl, al kenyl, or alkynyl. Preferably R3 is H,
walbbosloemal oal kyl , or cycl oal kyl . More preferabCy/uR305831099

H or alkyl. More preferably R3is H 1n one

enmbodi mnent mis 0. 10 In one enbodinment mis 1 or 2.

Preferably mis 1. Wen mi$ not 0, R4 preferably is

one or nore of hal ogen, hal oal kyl, al kyl, OR10,

NR6R7, (CO02R10, CONR6R7, or cyano. |In one enbodi ment p

is 0 and X is -Ra“&&lO)Z -AyRaN(R10)2

- RaAyRaN( R10) 2, R - Het N( R10) 2,

- RaHet N(R10) 2, or - Helf RaN Preferably X is 15

RaN( R10) 2, -Het, -RaHe 0) 2, -RaHet N(R10) 2,

or -Het RaN(R10)2 Mor e Npr ehgr a Iy X is RaN(R10) 2,

-Het, -RaHet, or -Het N( RLO) 2, I n_one enbodi nent p is 1,

Y|S-N(R10) -0-, -, -NR10CO-, or

~S(O) gNRLO-: and X is RQa (R10) 2, - AyRaN( R10) 2,

- RaAYRaN( R10) 2, -Het, - t s Het N( R10) 2,

- RaHet N( R10) 2, or -Het . Preferably Y is

-N(R10)-, -0-, -CONR1O 2P N-NRLIOCO- and X is

-RaN(R10) 2, -Het, -RaHe hﬁz_t_N( 0)2, Preferably

Het is piperidine, @4) di ne, pyrrolidine,

i m dazol e, pyridi ﬁe, man e like. I(h).one enbodi nent

pis O0and Xis -Het. Preferably -Het is unsubstituted

or substituted with one or nore Cl1-C6 al kyl or C3-C8

cycl oak k¥pect AltHer efchiiabympbindsiviretréin Wit REOR 26 stown in

| ocat |e§)on the depicted i m dazopyridine ring as in

formgpign (|' : WD 2006/ 026703 PCT/ US2005/ 031099 5 W
(ROn 1\ W)t NRNYHR R
n
| AN
N/ ')
R N\RZ
R
N —RZ-0R’
\
N Y5—X
\ (R")
m o (-G)
wherein
tis0,1,0r2;

each R independently is H, alkyl, alkenyi, alkynyl, haloalkyl, cycloalkyl, -R%Ay, -
R°OR", or -R*S(0)qR";

each R independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR™, -OAy, -OHet, -R°OR", -NR°R’,
-R®:NR®R’, -R*C(O)R"°, -C(O)R", -CO,R", -R*CO,R", -C(O)NR°R’, -C(O)Ay, -
C(O)Het, -S(0).NR°R’, -S(0)R®, -S(0)Ay, cyano, nitro, or azido;

nis 0, 1, or 2, such that an R' may be substituted throughout the depicted

tetrahydroquinoline ring;
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M " R N RAEYp X ()m(l'). One aspect further
i ncl udes conpounds wherein R3 is RaOR5 as shown in
woanmwikerog 1- G : (RL)n rN RN R2 R NRa ORS  RCY/UR2®5/831099
(R)m(l-G whereint is 0, 1, or 2; each R
i ndependently is H, al kyl, alkenyl, alkynyl,
hal oal kyl , cycl oal kyl, -RaAg, - RaOR10, or
-RaS( O gR10; 10 each Rl independently is hal ogen,
hal oal kyl, al kyl, al kenyl, al kynyl, cycl oal kyl,
quy §él@ét|ehmw agroﬁ)zs condibitng, of Heilky, hidakiyl, cyc@RiKy, -R@gloalkyl,

Ay ORI TREB O, RS Mo Rt SUBSuted with amine

orG(kQaHﬁlﬁe - S( O) 2NR6R7, -S(O) gR10, -S(O qu, cyano,

eagh R isepod sl ' ileetn daloatab ol rRED 49BY BaHhly
cyblatalka qmmgy HAet, FNIHIget, VDRZ‘O%A@,Z?F@B -R?0OR"’, -NR°R’,
RS TROR s PR SRR JPIMRS) om.-
C(oges(cm@mmw atomﬁfyLS(oe)J,Awnyéno niRaAyr aZiRIORS,

R5: wherein R2 is not substituted with am ne
md3 0,51, am ne each R4 independently is hal ogen,

ed%ﬂ'@&hdl@ﬂend@rhtlwé H, akidesikényl adikgygly bycleatiol aal-Ky;l |
pisQor1,
Y is =NR"’-, -O-, -C(O)NR'-, -NR'°C(0)-, -C(O)-, -C(O)O-, -NR"*C(O)N(R")-, -S(O)q-
, ~S(O)NR"-, or -NR"°S(0)y;
X is =N(R™),, —=R*N(R™)z, -AyN(R™),, -RPAYN(R"), -AyR*N(R™),, -R°AYR*N(R™),, -
Het, -R°Het, -HetN(R'),, -R®HetN(R™°),, -HetR®N(R™),, -R*HetR®N(R""),, -HetR°Ay,
or -HetR®Het;
each R? independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or
hydroxyl, alkenylene, cycloalkenylene, or alkynylene;
each R'® independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Récycloalkyl, -R*0OH, -R?0R®, —-R®NR°R’, or -R°Het
each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -R%cycloalkyl, -R°OH, -R°OR®, -R*°NR°R?, -Ay, -Het, -R°Ay, -
RHet, or -S(O){R%;
each of R? and R® independently are selected from H or alkyl;
each g independently is 0, 1, or 2;
each Ay independently represents an optionally substituted aryl group; and
each Het independently represents an optionally substituted heterocyclyl or
heteroaryl group; or pharmaceutically acceptable salts or esters thereof.

In one aspect of the invention, the substituent —Y-X is located on the
depicted imidazopyridine ring as in formula (I-G’):



10

15

20

25

5 cycl oal kenyl, -Ay, -NHAy, -Het, -NHHet, -OR 0, -(QAy,
-OHet, -RaCR10, -NR6R7, -RaNR6R7, -RaC(O) R10,

wo iRl 03 - CO2R10, -RaCO2R O, -C(O NR6R7, - C(ermgs2005/031099
C(O Het, -S(0O 2NR6R7, -S(O gR10, -S(O gAy, cyano,
nitro, or azido; mis 0, 1, or 2; each R5
i ndependently is H, alkyl, &l kenyl, alkynyl,
cycloal kyl, or -Ay; 10 pis O or 1; Yis -NRLO-, -0-,

-G(O NR1O-, -NRIOG(Q-, -KOQ-, -AQO,

- NR10C( O N( R10) - (R O) g- , -S(OgNR1O-, or
-NR10S(O)q; X is -N"B& RaN(R1) 2, -AyN(R 0) 2,
- RaAyN( R10) 2, - AyRaN| RaAyRaN( R 0) 2, - Het,
- RaHet, - Het N(R10) 2, (R)0) 2, - Het RaN(R10) 2,

- RaHet RaN( R10) 2, - Het R# 15 or -HetRaHet; each Ra
i ndependently is al kyl eRe optiapally substituted with
one or nore of alkyl, _o or r Riydr oxyl, cycl oal kyl ene

optionally substltutedRmﬁ h one or nore of al kyl, oxo
or hydroxyl, al kenylen cl gal kenyl ene, or

al kynyl ene; each R10 i e é%?? ig H, al kyl,
cycl oal kyl , al kenyl, al , cycloal kenyl, 20

- Racycl oal kyl, - RaOH, RaNR6R7, or -RaHet each
of R6 and R7 i ndepgt g& /bre'sel écted fromH, alkyl,
alkenyl al kynyl , | oatkyl, cycl od&Xenyl

/KE//"’%J s%%ﬁgtﬁgnts aﬁ?%*gﬁdé%%ﬁ rg3py N@%ulaﬁﬁ@h&wt

pma’rdmpemtcdaaﬂu dagceatablesﬁltsuesltefsrtbaneblf or alkyl; 25 each ¢

i d dent I I
| NIeBERASRL s 8 Mrarkon e AR B A HTREIAEE hors et
isetibnatigtsubstileied mitbrat least e efsadioyt, salkamy dydiraxyh halpgen, haloalkyl,

TR, ] 45, Bl S, 5 oehlr,

einbodimengsideids sofbstituted ivith ahleastrqnetdﬁ €Sty OUEREs cyghoakyl.

Ok apfhal efivetitn iR BRARSIs B ARATR ol B8 <"

oftidnally substituted with at least one of alkyl, alkoxy, hydroxyl, halogen, haloalkyl,

cycloalkyl, cycloalkoxy, cyano, amide, amino, or alkylamino. In yet another
embodiment, -Ay is substituted with at least one of C4-Cg alkyl or C3-Cg cycloalkyl.

One aspect of the invention includes compounds of formula (I-G) where t is 1.
One aspect of the invention includes compounds of formula (I-G) where tis 2.

One aspect of the invention includes compounds of formula (I-G) where R is
H, alkyl, cycloalkyl, or or RPOR". One aspect of the invention includes compounds
of formula (I-G) where R is H or alkyl. One aspect of the invention includes
compounds of formula (I-G) where R is H.

One aspect of the invention includes compounds of formula (I-G) where n is
0. One aspect of the invention includes compounds of formula (I-G) where n is 1 and
R' is halogen, haloalkyl, alkyl, OR'™, NR°R’, CO,R"®, CONR®R’, or cyano.

One aspect of the invention includes compounds of formula (I-G) where R? is
H, alkyl, haloalkyl, R?OR® or R%cycloalkyl. One aspect of the invention includes
compounds of formula (I-G) where R?is H, alkyl or R*-cycloalkyl. One aspect of the
invention includes compounds of formula (I-G) where R? is alkyl. One aspect of the
invention includes compounds of formula (I-G) where R? is R®Ay or R®cycloalkyl.
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N RNR2Z RNROR NR4) / Yp X mwherein all
substituents are as defined with respect to fornula

wORkedsj0268 pharmaceutically acceptabl e salts BCTASR®5S31099

t hereof. One aspect of the invention includes

conmpounds of fornula (1-G where -Het 5 is optionally

substituted with at |east on® of alkyl, alkoxy,

hydr oxyl , hal ogen, hal oal kyl, cycl oal kyl,

cycloalkoxy, cyano, am de, am no, or alkylamno. In

yet & aspect effieivartion inclugas dospouhds dfifatreda W& hwhere R® is

I I

é'k@ge@%tﬁﬂﬁnﬁ'%s%@ﬁ?%ﬁ PR s halonoptify, |

Anpthey agprat ef thayjnvestior @pIUdﬂ%\mryp@mgigtqf fanmata (W) whete R’“‘ is

nlpglﬁ%éarllélz(;@H?io%&Ié:ll ﬁéﬁﬁ?{é(d wmgg@éégl(( ahall-'ggseﬁ alkyl §

cxepallsyl. Qﬂea-?ISIa9I:tatrh‘thﬁ>an¢n’II09mcltaiﬁa@tchmpoumwmﬁormﬂ (-G)ayhere
ReSs ﬁ\‘éﬁﬁ/‘én@{gﬁ-@ -Y‘éﬂd‘RWs H %?§ﬁ<¥logf ¢ angghepgs?ééﬂ% th'invention,

One as e | nven
cmt@pu@r@sofé@rmm%) a5 prayided| vwhete Rjs malbylene and Rf is Idne

aSpe@neoésP(ee@@of'tﬁB’@%ﬁtR)ﬂ |ha&déé%ﬁ}o%9ﬁ&o&ﬂgﬁmﬂ£ gf@WIIér@ m s

(1-G wh One aspect o I nvent
G; &m%mct@‘ﬁb%lmﬁgﬂ%tﬂnwﬂmoa\r{wnd}) obinenga [-Gxwhare rpjs 1 or

I r
2I’Jln(\g/aéaln?sl onp+fgﬁ+ hlgég“o@c;na{l%nds or g]or wﬁgﬁ%ﬁlf%; Wvﬁgrrg 5
Qne agpget Qfithe/invertion inglysastcoptpounds offormta OrS) witgra deis 1 and
R’Q?PQHJ\;;@?} hQfoalk! Ir kIaO('\’hG RRIBNES,RY IcoNRe Sr f}% ?Ct of

he I n tion des conpounds of fornmu
wher ©ne gspecipf t@]@vgﬁpacmclleﬁesm@mnonm@ﬁ fgnmmilrm dr@ekere p is 0

it RONEL OGOy il .

hal o {%b
Bibmg )sz nyﬁh (R'Bae Onepmspectof thetieventior inclugies compounds of

A 02D REP R S MR TR et o

R?ItetNIR/ AmtarokefRIV(R| Oes One @wpesi 0l thedhvengemiricludes c@npounds of
fc‘{{r’ﬁgﬁae(l 1 viterdp 196 K Q& -RRRYS! 9 KR OBE-1HIRESY), Of

One aspect of the invention includes compounds of formula (I-G) where p is
1; Y is -N(R')-, -O-, -S-, -C(O)NR'-, -NR"C(O)-, or —-S(0),;NR"-; and X is
R*N(R),, -AyREN(R),, -RPAYR*N(R'),, -Het, -R®Het, -HetN(R'°),, -R*HetN(R"),,
or -HetR®*N(R'%),. One aspect of the invention includes compounds of formula (I-G)
where pis 1; Y is -N(R'%)-, -O-, -C(O)NR™-, or -NR'°C(0)-; and X is -R*N(R"°),, -Het,
-R°Het, or -HetN(R™),. One aspect of the invention includes compounds of formula
(I-G) where pis 1, Y is -N(R")- and X is —Het, unsubstituted or substituted with C-Cg
alkyl or C;-Cg cycloalkyl.

One aspect of the invention includes compounds of formula (I-G) where tis 1
or 2; Ris H or alkyl; R?is H, alkyl, R%ycloalkyl or cycloalkyl; n is 0; and m is 0 and
with respect to -R?0R®, R? is alkylene optionally substituted with C,-Csalkyl and Rs is
H, alkyl, or cycloalkyl. One aspect of the invention includes compounds of formula (I-
G) where tis 1 or 2; Ris H or alkyl; R? is H, alkyl, R%ycloalkyl or cycloalkyl; nis 0; m
is 0; pis 0 and X is -Het or -HetN(R"),, R" is H or alkyl and -Het is unsubstituted or
substituted with C,-Cj alkyl or Cs-Cg cycloalkyl and with respect to -R°0OR®, R? is
alkylene optionally substituted with C;-Cealkyl and Rs is H, alkyl, or cycloalkyl. One
aspect of the invention includes compounds of formula (I-G) where tis 1 or 2; Ris H
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i nvention includes conpounds of fornula (1-G where R2
is alkyl. One aspect of the 25 invention includes
woanpmeems of fornmula (1-G where R2 is RaAy 0PCT/US2005/031099
Racycl oal kyl . WD 2006/ 026703 PCT/ US2005/ 031099 8 One
aspect of the invention includes conmpounds of formnula
(-G where Ra is alkylene%ptionally substituted
with Cl-C6al kyl and R5 is H, alkyl or cycloal kyl .
Anot her aspect of the invention includes conpounds of
off alkyiiR%is H, alByl, RieycoaRgl orcycloslkily h én@ nd isGip-i$ 0 and X is -Het or

lonal by . Lt d.with - i - i
R OGRS By LSt ¥ BB i EhCo b
oil sCydectoatiyhpalRIORSfis £0HAMa (1 -G where Ra is

met hyl en - - ). i y, ] .
ot ae Asegsa of Biin@ilof holiles safbodlde orhia Fe) wherg tis 1
o 2;-F3s HpealpylpR? iddt] alidyb IREcyRIpailly| ortyieipatkyle nas@; Rds Oip isl1; Y is
g, aspec ¢ he | Bv Lon. incl 0 0
N o (roRR G AR s g SIANR B "% H or aky
andHenisiunsubstititertierssubstitptedivadth ©FC§ _alkyhsur @3(08-@:Ioamygra@d ryvith
1 S 0] N a: . . | ONAI .
SRR & ARy Al PSR PG 4 Rs o
alkileor eyelatiiybn i ncl udes conpounds of forrmula (I1-G
where m.is . IS, | .
0 ORespect B Bhu e ol Ol R e e
ot 2R isrtt enalkgnRT s, @tleys REcynimalinytisr oyfcloatkyhulinO(m-sP; pis 1; Yis
he PAS an | S - ((R4O < AYF ) 2a
N e RS el PungBl{ it iegpec i BRET B Salyene
opticmity difR1ifie] with C,-BedlRd MORTR)j2H, kg caspeaalkybf t he
i nvention include i
o G Uk ARG YRRy B8R Rormph iR brorta o iiftsRe Bis
or ReRiest MORARYI2R? isrH, -altiet, IRIbYARIRY2 or Qrotoaliyh@ds Opdnd mds 0; p is 0
i aventiqn i rs) I} f, Of: . .
X i o MEMIRER 05 B 67 SyPand g Hh bty b B fhec
with €, &Gatiofl ooC;-Cheydaalleht | on i ncl udes conpounds of
for a(l-6 ere ' , i S, - - Qs ,
9 ™ g T g e s ot B p e
0: Ras\(HRHRZ?),;-afvyl IR 6) Zikyl-aRe AR RabikRe0¢ Rpticrially substituted with
- t, - HetN(R10)2 - N(R10 - 4 .
oty e H Ao iR o hhieg o e TR ekt
chmpounds df ferula (M&) ménepe p $s LandYi is_—N(RCch-le@-, -C(@NR'-, or
NREELOR S Lo TRIUFS 7 ang HE st R0 S Mg hin .-
Ois latky LioheG;- C peypimatkgsaraf RY is ratkylese 2 tionali@substiuted with £14Galkyl
i N - and, X.s -Het, unsubstituted or
Bf 5 ki O o
Compounds of the present invention include:
N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]methy}-
5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyl]imidazo[1,2-a]pyridin-2-
yltmethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
1,1-Dimethylethyl 4-(2-{[methyi(5,6,7,8-tetrahydro-8-quinolinylJamino]
methyl}imidazo[1,2-a]pyridin-5-yl)-1-piperazinecarboxylate;
N-Methyl-N-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine;
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al kyl or C3-C8 cycl oal kyl. One aspect of the invention
i ncl udes conpounds of fornmula (I-G wheret is 1 or
waod/neerob or alkyl; R2 is H al kyl, Racycl oal Rgi/us2005/031099
cycloalkyl; nis O0; and mis O and wth respect to
-RaOR5, Ra is alkylene optionally substituted with
Cl-Coal kyl and R5 is 30 H, 1@ kyl, or cycloal kyl. One
aspect of the invention includes conmpounds of fornula
(I- @ wheret is 1or 2; Ris Hor alkyl; R2 is H,
al kyN, N, Rlciyradtiogdiey2- {[mettwj(ﬁchVa&kgﬂahyﬂror&-qGinolinyl)a@if@] P

R10 is H or al kyl
me&ﬁﬂ?m,@lzo[ﬁi %Rgﬁ ul E%Er{g%&gh@efl tuted with CL1-C6
al kyN-{[6¥3 @l@twyMpGMr@rhyl)anuam[ﬂﬁ alpwisire2-yllmethpidRmethyl-
nall substituted with Cl-Co6al kyl
5&2&3 tﬂgah;g}(% Géll'rl?ﬁ%m P cy%:ll oal kyl . One 35 aspect of d
t he N-Metmi-Naii5-(3)4, Budmsthyb‘tﬁpmemwfmiﬂ@IQHJ.Q‘&]QWH@)Z-
r 2006/ 026703
V']Bﬁ%yﬁs%@fﬁgi@é” '§°"H R2is H alkyl,

Rac yi( palektylietion)- Ns}{tﬂ-(@lahktylyl 1 -pipesazOvyl)imidazoft, 24@lhysidio-2and
X i8S .- - Het IN( is Hor alkyl and - Het
yllﬁ?ttﬂyﬁéiigétqq{eﬁf?%gﬁ%%’o?ﬁ%'ﬁ f rﬁﬂ}%ed with C1-C6 alkyl or
C3- 08-(tMistinyd thyl)-Nel (Gel[4- (RerBtBy lethy ) CHIBkazIOpEmigageld 12-elpyridin-
the in t nincludes s of fornula (I-G
2‘%&@?‘@"}{%{% Fletiahypro; q&%?éﬂ%ﬁ*‘@éj alkyl: R is H alkyl,
Racym{Bakytngls1- pupedaznayll)umldazn[h %—a}byrldrmz'syllbﬂetb)"} §-2.2,2¢
LS - = om0 - NR1OCO-; X is -Het or
t”h‘I'—%?ﬂglég%%?’S'Q%E?hﬂﬁgggﬁﬁl&g}ang'ﬁ?yI and Het is
uns ulbsq{a [yt Mbtbyletﬁwb}sl tpiparazoyimnidazd1 2eqpyridiy2-yiimettsl) @é:
[ 5, Ra is alkylene
et erihemdthes e Ara Pt and rs s
al kyNs[(5of- [([}mieﬂwldnyho)mb(ﬂmmberaéo}pmdazoﬂ 2tiyridiny@ybmethyll-N-
of forml -G wheret is 1 or
m?&‘yw’g?%?egrgﬁ%‘#ﬁ' -quu?_@m?gmé %nﬁg kyl , Racycl oal kyl or
CyCI N&Mé@WI N- 5+($-p9r|d|nyl)lmlc@7_o[p 2—3]p3md|r¥2+y§meihy(}F&@.7,3-or

hcg | S te and wherein with respect to -RaOR5,
tefpghydto- Lﬂn 'BAB"Copti onal Iy substituted with

C1- Céwféwdd cajmbdaﬁds sf the paééeyut ingentopdmadadekyl . One
5 ey i Y5 S ISLH AT SRR U0 BB
5,6[71_<8'-Eetraﬂmwﬁ qxaihdnmbrrme cycl oal kyI nis 0; and mis 0;
T At e el
5 B Setainkdro-Squitdinghirey cl oal kyl .
N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine;
N,N,N-Trimethyl-N'-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]
methyl}imidazo[1,2-a]pyridin-5-yl)-1,2-ethanediamine;
N-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1 ,2-a]pyridin-2-yljmethyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-{[5-(3,4,5-trimethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
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One aspect of the invention includes conpounds of
formula (I-G where pis 0; Xis -HetN(RL0O)2; and R10
woO2odtd/0e670al kyl and Ra is al kyl ene optionally PCT/US2005/031099
substituted with 20 Cl-C6al kyl and R5 is H, alkyl or
cycl oal kyl . One aspect of the invention includes
conpounds of formula (1-G Where pis 1 and Y is
-N(R10)-, -0-, -C(ONR10-, or -NRIOC(O-; X is -Het
or -HetN(R10)2, and Het is unsubstituted or o
subsNi({-OdasylethylNed5-[4e6 -mitoy lethyd)- eaipeazioy S mistsizri, 2-alpyridin-

i ed with Cil-Co6al kyl
mﬁ' @65@%@}8 Tﬂ%k&g%@ln}:ﬁlr@%}ﬁaé édatZS Compounds of t%e
pr esBF (- {4r{(;|bmethylanmnq)|nmﬂlyl]phenyl}lmldazo[1 2- a]pyrldln -2-yl)methyl]-N-

m%lf g%ﬂgﬁt,{ang? édq'?'(ﬁﬁm%nﬂneo' perazinyl )i m dazo[ 1, 2-a]p

yrrdin:2
5, 6, MpEBprefar@Hynmogndg@fﬁm presahtievention include:

N- 1

N L Rraetn i RRGH b A hiRe gl s Apghain iy
5 ﬁtﬁﬁ}tatnaammeﬂ -qudolinamine;

o[ it éﬂg gﬁté,gﬁf L‘Q%e&a%lnvﬁ.maéz%w' oy hiaiRL R AdhI N rhéthiaz
5917}&@@;@0@ guimol®amine; ahydr o- 8- qui nol i nami ne;

1,1-

2. (29{'?%?%’{’ ?{SQX& Irefyethyl; i pipe fa%"yq]m“ﬁ% iR ReT
yliraethyl)-piond , ddetahyd@-&hipipelindiming- y1 ) - 1- pi per azi necar boxy
lr\fltwgl\’ﬁ"é?t-h?(t’}"[@i‘f P TS & R S T2 3 A e -
tejnhpyn};b’r&y@}lndmem‘mes 35 tetrahydro-8-quinolinanm ne; WO

2006
N IR AIEED oo
methydjimldgfzq‘aﬁia]m'}’ Idlnﬁﬁ}V'Wl%-WlﬁM@PmeZ alpyrid
.
v M e hORARRS 4 AR pncrasinytimidazol) 2 algrg’;” %4
ylimélhylﬁ -bréet, &-yebt}ahyldm nylhollnamlne and

N el TR PR e S PR R peBreimcsecf 2o

Zyj}medﬁyfb)y& 6.d |&=|teﬂahydro -8-quinolinamine.

yI ] %P&t%tﬁ? Bﬁggf"éﬁ‘(%%ﬁt’ﬁ“ﬁ’%ingl Ip(re]?;nzrﬁyl )i m daz
o[ 1 5-t4-WethyBi pipgrazinyl)-2-{[methyl(5,6,7,8-tetrahydro-8-
SHb A eyl S PR e
(Methylokypkeiylletby Bl §S)¢h, 6li7 iB-tetrahydro-8- qumolmyl]amlno}methyl) -5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yljmethanol;
[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
[5-[[2-(Dimethylamino)ethyl](methyl)amino]-2-({methyl[(8S)-5,6,7,8-tetrahydro-
8-quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-9-yl)amino]methyl}imidazo[1,2-a]pyridin-3-yl)methanol;
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-quinolinylJamino}methyl)-5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-3-yljmethanoal,
[2-({(1-Methylethy!)[(8S)-5,6,7,8-tetrahydro-8-quinolinyllamino}methyl)-5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-ylmethanol;
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10 2-yl } et hy

I , 8-t etrahydro- 8- qui nol i nam ne;
N-{[5-(4-Methy
f

7
i perazinyl)imdazo[ 1, 2-a] pyridi n-2-

6,
p
WO RHsmRéms } - N- 2- PCT/US2005/031099
6,
e
) -

trifl uoroethy
N- ({5-[4-(1- Met hyl
i di n-2-yl thyl)-N

{rzl 2|, g-t riyfl}ggr oét hyl)-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam

ine; 15

N[ g‘ﬁ(:{ gﬂeﬁf(yDﬂ piehyimyt-2<propy iBIS)- Bitehditdtratyder®] 1, 2- a] p

el e bl 2oprdn et e, ang
N quio{\qd:ydwb;{rbgflmémpml(s&brm@ma-ietramP -B; mra]hpxﬂandnwm_eﬂwl) -5-
r amni ne.

M‘F—'ﬁ%é’ﬂ %aer@ﬁ'ﬂﬂg%}%%g@ff%gﬁ&n %leHie%?Arﬁ\(/)gntl on i ncl ude:

20 [5-(4-Methyl-1-piperazinyl)-2-({(phenylmethyl)[(85)-5.6,7,8- tetrahydro-8-
QW“BYl% @He&@/ )&#F%%&F%la]pi'yrﬂln&??%étﬂ%él‘ m dazo[ 1, 2-a] p

5, 6,{B+(8-Mathyl-dhyipkraziBy| 124 ({05 -5 6.7 Srtetrahydro-8-quinoliny [4-
(tr{?ﬁxﬁ%p@q;ﬂﬁthl}%ﬁﬁ%h@%ﬂyﬁMﬁ%@i LitridhByiAtRaroy

5, 6, [B-(Bekatydeaipydolof132-glpyrezin-2(d hi)-y-2- -({methyl[(8S)-5,6,7,8-
te&%%tégé]%ﬂof r&;{l‘]ghyé}%@% )W&ﬂow&)a]Hyrlefn%efllﬂﬁétﬂéﬁl\ch' m daz

yl} r[Bt[(:Bﬂ))B—(!B),lrﬁefhyl%nmm)ﬂa;bwmlldmﬂ] gei{methyl{&Hi- ?@ ;7,8- ‘:jetrahy;dro—

al pyridin

o-upaioyfgnyiokn g aRlepGeL i pdh By fghor o P!

N, N, [5h(ekated gt H4- ﬂ»a{z@mnﬂ L F 2 AT )66 Alfylgirayaireyi
qlﬂ%‘?"ﬂwe}'%'ﬂggée%\[l)im'faﬁﬁ“yref]%l¥“d"]539’,]TeTaEOIet hanedi ani ne;

30 [5-(4- Methylhexahydro-1H—1 4-diazepin-1-yl)-2-({methyl[(8S)-5,6,7,8-
teErL I%)Eci?-% p)Jr(TF ; q@ﬁt@l)%ﬁ%[?%'%bﬂd% OhrhethafdIPy " i di

5, 6, [Br [Methd(naimﬂylesé—l@ﬂqlhdlnwll)amlaﬂ.’rl’ré{,methyl[(SS) -5,8,7,8-tetrahydro-8-
qq%%éé'ﬁ]%@'f]’ﬁt/”ﬁ% M Q%?ﬁl%é] pyr iyﬁlmre]:’_d?p ol

ylI'] st @yt thyld- IﬁPé’r,aBmVlwi‘({ih?lUVlﬂ%)-ﬁﬁiﬂa&i&tmmﬂmtﬁ;

AR A ) b

nlst[hs(h}Méhﬁetﬁyl%tmﬂerailmb({meqmw[mﬁ)rﬁq@m&tetrawro -8-

26.70 0
q‘NID? f"é?tﬁ-r %%ﬁgo%]ﬁ%)cﬁn %’é’hﬂ]eltee} ﬁyl) 1- pi perazin
yl]i [ﬂ[@tw)ai @l&e&iytaymn@bl-hpyrrohdmyl] -2- ({methyl[(SS) -5,6,7 8-tetrahydro-
8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yl]methanol;

[5—[(3R)-3—Amino—1-pyrrolidinyl]—2-({methy|[(88)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-ylmethanol;
[5-[(3R)-3-(Methylamino)-1 ~pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methy!)imidazo[1,2-a]pyridin-3-ylJmethanol;
[5-[(3R)-3-(Dimethylamino)-1 -pyrrolidinyl]-2-({propyl[(8S)-5,6,7 ,8-tetrahydro-8-
q.uinolinyl]amino}methyl)imidazo[1 ,2-ajpyridin-3-yljmethanoal,
[5-[(3R)-3-(Dimethylamino)-1 -pyrrolidinyl]-2-({(1-methylethyl)[(8S)-5,6,7,8-
tetrahydro-8-quinolinylJamino}methyl)imidazo[1 ,2-a]pyridin-3-yllmethanol;
{2—({(Cyclopropylmethyl)[(88)-5,6,7,8-tetrahydro-8-quinoIinyI]amino}methyI)-S-
[(3R)-3-(dimethylamino)-1-pyrrolidinyllimidazo[1 ,2-a]pyridin-3-yl}methanol;

) -5,

| -1-

2,2,

)-5, 6,7, 8-tetrahydro-8-qui nol i nam ne;

t hyl et hyl ) - 1- pi perazinyl ]i m dazo[ 1, 2-a]p
12
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2-yl}ethyl)-5,6,7,8-tetrahydro-8-qui nolinam ne; and

N-[(5-{4-[ (D net hyl am no) net hyl ] phenyl }i m dazo[ 1, 2-a] p
wonrb@ined3yl ) met hyl ] - N PCT/US2005/031099

net hyl -5, 6, 7, 8-tetrahydro-8-qui nolinamne. 5 Mre

preferred conpounds of the present invention include:

N-Met hyl - N-{[5- (4-nmethyl -1 13

- pi perazinyl)imdazo[ 1, 2-a] pyridin-2-yl]methyl}- 5, 6,

7, 8-tetra hyd ro-8-quinolinam ne,

N- { [ S{8-6-Betiyl-1-Dinsramdz2-Hy e e b, 1.82ebapre-8i n- 2- y
qtgllugﬁ%ﬁ%% bo eﬂﬁ@ﬂ%ld’agoﬁ 2—&#8}/ndr|]r}j1 ?ﬁyr]ethan%l

N- Mei{@(4Me(r{y54{pme(ra.zmwé)thﬁrr@tw(és)ﬁ@weteﬁahm Bt ni daz
aftgnaifdaNtigezols 2 gloyin g v propanc s

N- Me(8B)HN-MefHys N({13- [inpthylexy mathyll§-temethy!-2- a] pyri di n- 2-

p.}é}e:lﬂgﬁ/ﬁim c}azgwa? Zq@?/ %Ih% %&flpg%ﬂtég@bg}?g ﬁ‘lﬁnollnamlne

ui No(&SpN- §[a-|m5ﬂm4loxy1rﬁethyl] -5-(4-methyl-1 plperazmyl)lmld)ézoﬁ 2- a]pyrldln-

%E%&,M{%&ﬂ@?[ﬁ 7)28 &Jt%&j%ﬁﬂen Ikr?ani'in@ et hanedi am ne;
- pi pErdzVietnlr1-pipeeazolyl); 22¢1a{hmtwl[@/$) 56,7,8-tetrahydro-8-
AP el e e
yl]i mzoaﬁnqtmrmammeﬂmwamgera;unyﬁazﬂwgtgxs?s 6.7 8-tgirahydro-6-
g Péls &3%“,?%32%‘?}"§m%28ﬁ| 3 . g].%WI(ﬂﬁ : 3:y1)RthaBITBRY PASRicelift@illy
a¢cepfabldvilis\ydndbsprrp thesedfnyl ) - 2- { [ et hyl (5, 6, 7, 8-t et r ahy
ngonénle r??P?%\t r%f Flhoﬁl %I’HOP ;ncludggl é:glf'lfolinda of trﬁ fé)llowmg group B
hano[5-{4@2Vethy-1- p@)erﬂu[ytb -2-({methyl[(8S)-5,6,7 8-tetrahydro -8-

ol rﬂy rﬁfﬁﬁ:ﬂ@rﬁ%ﬁﬁ&wsﬁ %]&ﬁr%m% wfintetfadoft r ahydr o- 8- qui

met hy3-tMpthyk t-pidengdinyl)2-{enetyi6 I.&$-tsirahddie=4-y| ] met han

¢ IE’ ridin -y mino methy} azp[1,2-alpyri I)methanol
ﬁift:ii;j(\[{/gpﬂéb[c(iSS) 5%87 8-tet§;hr;/d|r<;)r?3%ugillnyl]fﬂntiogme hyl)- -5- (4 mégthille1

oRABIIATLZUF BRI ) 2 T )

) am {{{¢2Mefhytthy)(85}-88)7.& tet@hydro- &}qwa@lmﬂwmphnethyl) -5-(4-
R i FICROB oL i APk 2] Py T i n-3-y1 T m
- pi pé-ezMetiy)-1-pipefaninyiy2-({81opyi(86)-6 &4 7. 8tgteahydmH8-30

qyeﬁsw;)sr@n @Lﬁ%{/huhﬁé#}o&'ﬁ” ARAURGL R Ad dazol 1, 2-a] p

[2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-quinolinylJamino}methyl)-5-

(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yl[methanol;
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-
8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yl[methanol;
[5-(Hexahydro-1H-1,4-diazepin-1-yl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1 ,2—a]pyridin-3-y|]methanol;
[5-(4-Methylhexahydro-1H-1,4-diazepin-1-yl)-2-({methyl[(8S)-5,6,7,8~
tetrahydro-8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol;
[5-[Methyl(1-methyl-3-pyrrolidinyl)amino]-2-({methyl[(8 S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol;
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[2-({Ethyl [(8S)-5,6, 7, 8-tetrahydro-8-quinolinyl]am no}
nmet hyl ) - 5- (4- net hyl - 1-
woizpwsriaaionyl )i m dazo[ 1, 2- a] pyri di n- 3-yl ] met haneCT1/US2005/031099
[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-q
ui nol i nyl ] am no} net hyl ) - 5- (4-
nmet hyl - 1- pi perazi nyl )i m dazef 1, 2- a] pyri di n- 3-yl ] net han
ol ; WD 2006/ 026703 PCT/ US2005/ 031099 12
[5-(4-Methyl -1

- pi F{lef(ﬂfltﬁwh)plr?eréilmlpwinﬁe(tw%) 56,7, 83tettrehYdIg‘>8dr o- g |
i N0 anm n ridi n-
N R B e e e L S A A
8-t G[EI[MMthethyl) pipienaairydra- f{m]eﬂwl[(@ﬂ)ﬁﬁﬂﬁ_-tetrahydr0-8-
qmgel arX@o}mth);blml azorp( |2)a]pynd?z-§lyﬁm%fh%]18I¥” din-3-yl ] met

[ 5- ([5 [(83) 13y (Dirhe by ineriras) TAirjoliding -Ltfrestiyy 1{8$)9,6)7, - B8 phiro-

8- 9“'8?‘"]@415}“&‘% r'\ﬁﬁt'iwgl)nmqa%ﬂ@%gmﬁduL?g}l]?%trﬁ%.{oﬁy' )im dazo[ 1,

p' PIBF 8R) B AN~ 1-0YrBiting|]-&- Im8thy KBS b6, M@F&W'dmﬁ 4 nyl
ql% olinyfaraipgimstiyimisazel 2 ARYIG B A EERgt nyi 11 mi dazof 1,

2- a] B3R Methylamitzioamytmlidinyl]-2-({methyl[(8S)-5,6,7,8- tetrahydro-8-
bR AR eRsf 20 B 35 fetlehor

t et r ghy3R)B-Dimethyeining)-1-pyrialidiny g 2H§ethyli{8 83,6 [718-Btrahydrp-8-
qlf'BO'WM'“%{TE?SF%TWF%%@?WP BIIEARY 1 1 - 2- ({methyl [

( 8S) [55[(:9?)73 Bitretiyamyioe)ot-pyrrolidinyl]-2-({propyl[(8S)-5,6,7,8-tetrahydro-8-

ol

agndlfmiapima Ry iR b S5 Bl bnanol

H 1 iU RS (Dimelhyydnin@)- (-byredlidiny[{2B@)1-Betbylei g &E - 2hyd-

AP el IRy R Y IR 2RI TR nagel | oy
hanol2- ({(d@ldp&;(ynnémylnw&ézmhﬁdemamd|=d>-& qﬂw@llrad]emmo}methyl) -5-

[(ﬁ% %éﬁ{“% gﬂ{/ SSr)r%%}rgglEBt%izoﬁt 5%599%1';1% ﬁ}rﬂetHar'mlnOI '

2- a] B4-Ainho3t- pip]armnilmmetm;ﬂ[@m 8y18-tetrahydro-8-
qy|ggﬁryﬁ|§raﬁ1gf%{atwll)l}n%a%f1)f‘ -d pyn m% )Sl]mﬁé}%l [(8S)-5,6,7,8-
ﬂui nFL[BMJQ/]@Z?Mq:%i]pim'h?ww-ﬁ-l(r{nmm}zw[[(aﬁ%,G,Fpﬁj‘teltrdhydreﬁyI ] met
anol - (4- Et.hyl - - _
qu'ﬁP@B’”%’?[WW?‘?tth'd%@f’Hﬁ FiPyeging-Wlethago ot ¢ ahydro-8 20
qui nalisnaNeangl-n odiperbtisyl)-2-tinaktzy[(83)-5,6,7,8-tetrahydro-8-

apiSfpakR Y DA O BIPYE A Wy PP et nyt [ (89) - 5
, 6, 7 [B4-Metrghy-giperdxinyl)-2-(1-{methyl[(8S)-5,6,7,8-tetrahydro-8-
q Lgﬁ@?}/ll]lar[r]%ol}é’jtmlynﬁdrrgoﬁ)g g]pyrl in- %oﬁ]Me%ha%P%hH %hgm%c)él.l 155%
a[:&edtéb?.&bal%a(da gudre yheasdfno) - 1- pyrrol i di nyl]-2- ({met hyl [
(89) 05ne aspect of?rge |nv<¥nq|on includes compounds:
(5-(4-Methyl-1-piperazinyl)-2-{[methyl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]jmethyl}imidazo[1,2-a]pyridin-3-yl)methanol;
[5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
[2-({Ethy|[(88)—5,6,7,8-tetrahydro-8-quinoIinyl]amino}methyl)-5-(4—methyl-1 -
piperazinyl)imidazo[1,2-a]pyridin-3-yllmethanol;
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8-q

ui nol i nyl ] am no} net hyl )i m dazo[ 1, 2-a] pyridin-3-yl]neth
wanaie;02&%3 PCT/US2005/031099

[5-[(3R)-3-Ami no-I-pyrrolidinyl]-2-({methyl [(8S)-5,6,7

, 8-tetrahydro- 8-

gui nol i nyl ] am no} net hyl )i m thzo[ 1, 2- a] pyri di n- 3-yl ] net

hanol ;

[5-[(3R)-3-(Met hyl ami no) - 1-pyrrolidinyl]-2-({methyl [(8

S) - §28{(7T-Methyethahiyas)eh, 8 7,8-tetrahydro-8-quinolinyllamino}methyl)-5-(4-

m%t?n%l L] nfﬂdwﬁmﬁ ngf{ Ey yrlgln%aﬁ%éthagola] pyrid |
[ g- [[65(®Me"ihﬁla pipéayingii2r( (predy[(B8)r56.i7 di-teyrahydee-8f pr opyl [
q *tﬁ%&'fﬁ%?ﬁ%‘?ﬁ“ﬁ%’?ﬁgﬁ@%"’ﬁ%’(r SYImStENol i di n- 3- yI ] et
hanof2;({(Cyclopropylmethyl)[(8S)-5,6,7,8- tetrahydro—8-quinolinyl]amino}methyl)-5—
5-1 (3R)-3- (D net.hyl am -.1- Ldinyl] - 2- 1-meth
R PR R )= (Lo
ui nfﬂSL(nsEtwm-pipémth)({mtdleaﬁ)laﬁ,-7a§-mtnah¢drn-aa- yl ] met h
q‘?‘ﬁ'{‘?’ Q@I(}P}éﬁt@m}ﬁnﬁ@{ﬂ)}|?)'T]P)§§)'f1'§"ygf’“‘?fl'§!‘ Pl r ahydr o- 8- qui
nol i [By[k](awietiyiatayin tpipesazinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
(3R) - 3-(dj | ami - 1- pvrr gl j.di -
agieliy iy HiR e e a Bt b et SR g s Ry
adcdptable salts or esters thereof. oyl [(8S)-5. 6.7, 8
1-[ 5 .5, 6,7, 8-
t eE r9§1§/r'8?l6 Of(ﬁ'l’ﬁ ﬁ'@g??@%ﬁeﬁmﬁg%ne |)/m dazo[ 1,
2- a] py@-Méthyl3t-pippeizimgh) &t ({methyl[(8S)-5,6, 7 ,8-tetrahydro-8-
q‘ﬂ'@‘{"m&%WB rggt"lyl}mpdaggﬁazza]pyrlc?iﬁ-%:)ﬁ]l{r@ﬁ]ié?\%‘;[ (85)-5,6,7, 8-
qui ni3-E(85)-55 retétey i HagopinyRamphmeldyin Lyt
P‘EQ@?‘“KB WE‘?‘WF AEIyEdipEdimRINRl) et hyl 1 - 5- (4- met hyl - 1-
pi pe[2d(1ryehyktiygi B85 B; 78@ mﬁmhwﬂrn&qwh@lmﬂdmm}rﬁﬁtml)ww

m(eggrahq\/e[gro M%n@i]f? Hﬁ' ?_ygmt(at aPr%It hyl - 1- pi perazi ny

|) i njsd@zbthyR1-pipeyazryi)2-({propyl[(8S)-5,6,7,8-tetrahydro-8- _
qﬁ'g%!ﬁJyﬂ%%{}%ﬂrﬁ%@eﬁcil‘a\é'o['ﬁ‘z-aﬁlp;rio%ﬁ-‘a%}l]?r?e%)(aq(oﬂ' 8- qui nol i nani

- Bi P @@ yiopyoBAnhdthy)TESHBL 6, 1,8 Sptrahydror8 Suitnetimdlagniraymethyl)-5-
<ﬂémem¥f 1 RRera e PraieisisF-yImetipnol Ao phaymacsyically
aacrupltablésédts%rﬁste‘rst therenf.l - (5-(4-nethyl -1

hyd 8-
qg: ﬁ ot nﬁ%%ﬁ’éa% "tsﬁﬂ)?/? Efﬁtg'a? 5?1'1@6 aﬁapzr |r gl n-3-yl)eth
anol [5- R.BIR) plipinmaiegarmino gl pyrrolatird - ivlethyl] (8S) $,GN8-tetrahydro-

est ers f?gﬁ%‘?e}"{eﬂy f’B‘P%%‘ﬁf% ]@jpg%@yﬂrﬁ%ﬁg%,on i ncl udes
[ 5-( {’5 I thyl{ +~hethyp8pazoliy))aino]-2d{rhethji{(8S)-5 5, 8-Ki@hydo-8-

qHﬁP%ﬂ?WOJ}'Qﬁ%hHBW% 2RV AdgSIIMEENSE i di n- 3-y1 ) et
hanol[5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-
8-quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol;
[54(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
[5-[(3R)-3-(Methylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7 ,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-ylmethanol;
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(5-(4-Methyl -1

- pi perazinyl)-2-{[nmethyl (6,7,8,9-tetrahydro-5H
woyalephes al b] pyri di n-9-yl ) am no] et hyl } i m daze{T/,uR2@pp31099

yridi n-3-yl) met hanol ;

[2-({Ethyl [(8S)-5,6, 7, 8-tetrahydro-8-quinolinyl]am no}

nmet hyl )-5-(4-nmethyl-1 20 16

pi perazi nyl)im dazo[ 1, 2-a] pyridi n-3-yl] nethanol;

[2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-q

ui noB(BR)I3Dimethyietiiyd)) +Byr(olidinyl]-2-({ethyl[(85)-5,6,7,8-tetrahydro-8-
q%”q?oflim/’ﬁa{n%ﬁ&'nf’e‘?ﬁy Fhiddldih B 45 irts gn@bMahbd! n- 8-yl ] methan

[ 5- (h [-[(8R)!B/{Dirhetblylaeniea)i Rgyrjoliding |-Br(mgny[(83)5.67 B-teirghydeo-8-

tr ra- 8- - . _
qlﬁmaﬁﬂ}él'fﬁ’WQ&T‘%‘WS}‘Wﬁ%‘f{§/1zj?]%¥r%§’érk'%'[yﬂf“§t-ha Qb ri din-3-yl ] met

hanofls;{(3R)%-(Dimethylamino)-1-pyrrolidinyl}-2-({(1 -methylethyl)[(8S)—5,6,7,8_—
teh%h&é—%ﬁﬁ%ﬁéﬁ%l '@H‘%@Miﬁﬁd{?z@aﬂyn it hAbwdRg; 8- aui

(4- nilﬂ-(mwyclopmpplﬁrarzyl)[l(‘,%lS)-Bm’,Zj&-iei[ah,ydmf_’p-pyinDMYﬂamir\jol}f]Wﬁth|)-5-
(R {dimpthyterinol RYTIAWBTIoRZ8Y SV Ao anel ny |

( 8S) E5ABAiNG-1t siperiy i 2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
qgéﬂﬁ'ﬁﬁé’%i’n ”%%%tﬁ@rﬁ%gﬁg %é]lailrﬁﬂirﬁi%ﬂweth?a'néi; BXG bALiasetidaily
adtebtableaiz epiestiels hbeoR- ({ met hyl [ (8S) -5, 6, 7, 8-t et rahydr

-8- .30 . I :

qui nBIP ASPCLAT 16)HERaRS InyPRioRdDsides g pRPPYds. sybstaptially as
hévemdbfore {Sfired-withtisfardreceeth ndy ond of the Examples.

{_I-etl " _gégé@e bgt'h%';}é'eéén%in(/ér'ﬁ?otnh.X&Lée%Sé pRarRiabetical composition

Cfgfhﬁifﬁiﬂ!gﬂtyrhé amoeloveipouhds of tha podséntinedripn iadd @-aynacastivally
anol ;

agaePiai] $RITISM - et hyl - 3- pyrrol i di nyl ) ani no] - 2- ({ met hy! [ (
8S) - Biné,aépéct ot theahrysknd irkention includes one or more compounds of the
i nal i nyl ] ani t hyl.) i gidazol. 1, 2- i di n-3-yl]met

T e U

[ 5;] ( gl)nEtdspéctbf fHenmresarit muehtich- in¢ioeeshgnd ¢raBHres;06)0pUBdS eftthe
ra I O- o- . . . iy
DA UM APR 6 WP AR L PPV XS h feaes e Frdins
chadeal by inappropriate activity of CXCR4.

'3 L Gbsppant) i phgerit RS AELEKE o mBR! Bdoidd ofthe
pkés@lﬁi ihgeﬁtibamrnxsbnfetﬁewe)eitmémamrmhglaaqspy diseases3and qomditinns
anol ; . r
cpesqd bydnanpropsai A% AT KETRO1- pyrrol i di nyl 1-2- ({met hyl [
(8S) Cnefuspedt-df etie prbyelitdnvention includes one or more compounds of the
pgqs%ghg%r{t%}‘/l lf(lraurger?r? ?fhrtreettrehéfrlnghtrgr%%p%ﬂax%oqw rlr{fgétfah ?digégs@s
abSodidtedhitR hématupoibsisy cortlollidgiyd $id@ effécte bheHeni@iByrapy.6, 7
egﬁaﬁc%ig{ q%g?éﬂg:egesg |of1 H@é%ngl:qhgwtl]a%%lgﬁt%ﬁgﬁ, ty\hgﬁéﬂdj\%&{d]healing

anB-bufrdiatdehiyebhiphtnyg benleribt ipfactions idileukemi rfflamenation] (8
irﬁ?ahsrhaestbr?y’08r_ahgrtglrcacﬁg/e%rsgé,Sésthma, allergic rhinitis, hypersensitivity lung

diseases, hypersensitivity pneumonitis, eosinophilic pneumonitis, delayed-type
hypersensitivity, interstitial lung disease (ILD), idiopathic pulmonary fibrosis, systemic
lupus erythematosus, ankylosing spondylitis, systemic sclerosis, Sjogren’s syndrome,
polymyositis or dermatomyositis, systemic anaphylaxis or hypersensitivity responses,
drug allergies, insect sting allergies, autoimmune diseases, rheumatoid arthritis,
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10
gui nol i nyl ] am no} net hyl )i m dazo[ 1, 2- a] pyri di n- 3-yl ] net
w?gﬂ?léogg)oss (D byl i o) PCT/US2005/031099
- - 3- met hyl am no) - 1- pyrrol i di nyl]-2-({ethyl
8S)-5,6,7,8-tetrahydro- 8- ! Vi
ﬂUI nlol i nyl ] am no} et hyl )i midazo[ 1, 2- a] pyri di n- 3-yl ] net
anol ;

[5-[(3R)-3- (D net hyl ami no) - 1- pyrrolidinyl]-2-({propyl [t
psbﬂﬁ)oé}trﬁltlg Hsteatic mbyslegit@matosus, myastenia gravis, juvenile onse

noI Iorr]ﬁ_[eéljlonep %ig,e gﬁ&Wﬂeq%ﬂté GFaﬂ]er%Eiid}'i, Qngﬁré{i’t }é}@étion,
réfﬁv{;réaﬁhaéi didtiaset ihfidramaion) bawe vliseesdésd Onghi]’ s Zlisepsa.-uiesrative

Uﬁo?aloﬁb{"%’ aaﬁwﬁ%iaﬁg?%%ﬂf O%Ea gr%%ﬁag qu -cell- mec(jjlated psoriasis,

mﬂlamnrﬁatjbfﬁ dertrintosek,; dermatitis, eczema atopic dermatltls allergic contact

dq{gr&a tj?yof'éiﬁ{' a@ﬁé{hﬂ% r}@é@t El"lgsgutgne%uz Riperdchaivit) vistalfie!
edokBBphife (rﬂoﬁeatebwhaphﬂmf}asditip,wﬂdjraidj lmyelaqsti, pogtate lung2oa] p
h%&a?éﬁlogﬁ{;ﬁg&%e %ﬂrr]\g%r I grefefa)blyzth? {: ? dé%e)asg is Hly |§fect|on
rheamgidicoarthriie, inflammation, or cancer.

qui n LéQ d 20 ALY o MRl s rLEY b SHebrindtb] et

hano

cotln;{o@nﬁéombrgpyésem [pvetioazn thel matufédtmet ¢l hedsymentdoraisg-in
r ro-8- . .

tha&ea@v%’rﬂy‘f?w%lg}(lﬁg{ A >c;f)sldmo arzd(ﬁefsﬁ ﬁdulated b%a (;rrlj)lg?%
reaastor. Preferany the chemokine receptor is CXCR4 or CCRS.

ok ke ALY ik pRERRE AL AEh i dhiddk TR bhé 8o Eorfpdtinas
ofCthle prﬂsemyih\}ambn o} thetrhgrdufaatird af e [Medicamieny far disa irBthg|tleagment
o} [;go I%% ?]f)}-l?l mflgf;tbo& g§eﬁ qs)asio?iteg ﬁnra(t%%))lesgs é:?l}t’rosll_ing
theafidendTiedtsoof&hemotherapy, enhancing the success of bone marrow

tr. i ntaom\é! %lﬂ?pn eth ginpg}n%agn%[t}urﬁi %atPrYJ ddopﬁb%h%@ bage ki

acce
infsttienssintldkeedd,. mf@manaixme mﬂlamfnatm or alergicidineases; lagithmns,

alf%gg ﬁhlw& WPe?eB?'B\@W A&nqﬁ)ﬁas? Tyﬁg{%enf { )élty6on17ug10nltls

edHi tophilicPeumonitis, delayed-type hypersensitivity, interstitial lung dlsease (ILD),
|dﬂ:£ﬁ (I)(.l‘, ;'361941'0%2{{/‘ fﬁ)(r)clsrlg? gte“c%&?szé}g/&e%a?és%rér@&l‘&siﬁg%b%ﬁﬁ%}iltls
s&sﬁerﬁréshmdsmﬁ Slogréne srirome) payniyosiistoy dp(reBpmBogiis; sgstemic
a%ﬁ%xplﬂ;%yg%sw&?%ty ﬁ?ﬁ%"f‘%ﬁ% drug[ aﬂlepl%ﬁ msectdstlng fll rlgjes

abi@mahiune diseases, rheumatoid arthritis, psoriatic arthrltls systemic Iupus
ohBieioSu, b, ToleRid Bt LoBied bBReh ToHcb M )
amcc))gg;‘naﬁe thybidlitis] %l‘%fé %écéi/ﬁnﬁpgrdfﬁ?jectﬂery lgfafeveraumhost disease,
SRy RBBR PEr ey Ca%) S Aotess: Bopralve pglis; spondvio
atthrophihfes| $eleriodednmes tpyrigsis Ttebll-mediated psoriasis, mﬂammatory
dgqrr;\a%ses, aBlRsha Ze'*c%m?a! é‘%‘o&%% atftis SIRYGiE dbiad dehaishan

urticaria, vasculitis, necrotizing, cutaneous, hypersensitivity vasculitis, eoosinophilic

myotis, eosinophilic fasciitis, and brain, breast, prostate, lung, or haematopoetic
tissue cancers. Preferably the use relates to a medicament wherein the condition or

disorder is HIV infection rheumatoid arthritis, inflammation, or cancer.
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- pi perazinyl)-2-({propyl[(8S)-5,6,7,8-tetrahyd ro-8

Wﬂubwfnlzimgl ] am no} et hyl )i mi dazo[ 1, 2- a] pyri di nP8TAUSR0wEN31099
anol ;

[2-({(Cycl opropyl methyl)[(8S)-5,6,7,8-tetrahydro-8-q
ui nol i nyl ] am no} met hyl ) - 5- 18

(4-nmet hyl -1 -pi perazi nyl )i m dazo[ 1, 2-a] pyridin-3-yl ] net
hanol ; [5-(4-Ethyl-1

- pi m@zspexzt Jftie plesentipventies)nchides A, reethed foalyaitreaiment or
%rg}yn old cg]fyl (],ong]tlrcqu }o”‘é;‘sQXée) |1ngh &%8 [b§7 azcmrﬁeqbébp%oryéo}ﬁﬂ?fsmg

thé 5d|ﬁ14ns(tribt|ltyl%bh(yriead)myd)r)a compiopedsagfi thy blesgnt(inyantiay] Prafggably
etra

r
thﬁﬁ?‘?{ﬁ%‘f"ﬁ?ﬁ"& g}ogg?hylo CCR(ELI-’azo[ 1, 2-a] pyridin-3-yl]net
han abne aspbcpbitheposeant ineritipn |rmlndeptaab$t60@ firtke eatment or

orGa g an ot FESHRRoq g v FRERAHIHE! b g te

sidid Sfféd}ts & chemotherdbyt, enhancingdhe sudess of bone marrow
tl’%\%hgl?\’lalﬁgé,l e]n r::1nncr:1|r(1) %h.’?é’ hgélmgda%é%}n l?éﬁ]w@ﬂf, icghﬁéﬁi@/ﬂ)e]df@ﬂal
infedtigr{sEh hedkb(r%)nﬂ'énﬁnéhpa inBamaaiody or Blergic diseasesl pethingo}
AIBTseIn v o RRRSAY s dgesser dyRersetsipi ppguprice
edsﬁwdohﬂléphbﬁll’nymltﬁ liglaypd-8Qe- r@persénﬂtl\tlm intehstilieblusg gisease (ILD),
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sy@lemlc[sBle(oﬂ;isl\/BIdgyénslsyndrome polymyosms or dermatomyositis, systemic
er azi S
B s T o ey b e
athtamhune[ dﬂsea(s{elé Cpeliraptoapgrthritis ydoyigi{@sihriis, ystemic B,prgt ra
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er(,% ‘Pﬁ‘g Ty%sft%@% g%vhsyﬂi%ﬂ? g%zgga ?‘ggetef p%/omgrulongphntj
tht@frhﬂhun@llhdm@h@gﬁtm}ﬁatloml dilpgragiaejepicnb beaftsw@rsus-fmst dlsease
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[eée[‘J( IRe§NtigN 5 et hyl ani no) - 1- pyrrol i di nyl | - 2- ({ met hyl [
(8S) (ﬁieGaSiSe&-df ¢ter @byeht inventith Belgdes aoiethadfof mu‘eatment or

SRR b dBeshi b, it gy
theBadraihisahah of-oBie or more compounds of the present invention. Y
Detailed Description of the Invention

Terms are used within their accepted meanings. The following definitions are
meant to clarify, but not limit, the terms defined.

As used herein the term “alky!l” refers to a straight or branched chain
hydrocarbon, preferably having from one to twelve carbon atoms. Examples of
“alkyl” as used herein include, but are not limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, n-butyl, tert-butyl, isopentyl, n-pentyl.
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allglézﬁcgﬁgg{p%%gk %p%{iﬂmgﬁon %rmmcr)]ro car?chn ﬁo -carbo adzoouble bonds.
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ahbhﬁl@)hyafc(odlrb}mtdtmyltaamnmooe or pgrer erbafi-ieytarben dialedjonds- a] p
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pgeesr'f‘gt‘%(?/|b)n?§‘m§m I'W;[e fOC %@ﬁgﬂ%@;ﬂ% tetrahydro-8 10
qui nad iisegl Hesein ribd m@rhhyaIIIWIelme'deeierp 1o an ap@neihdswbsgttwq pHEgight
org)gzg o gd tcﬁ ngglla[en%&g&r&ﬁ%lla Vadgc,%? %‘?Q@Pa@bﬂwaﬁlﬁ{ tfﬁ)n‘i’bne to ten

aspect
caripesH atdgs Exemplesd meeraj las tuaed haﬂeirylndyde Hlléh?\é/‘;ee:]ﬂfléﬁg‘l*t@d to,
ne th ref t h I
3B e o SRR e, 8 1 g e
inﬁbdétt&@@utl«ybakoamﬁbymoxylon 15 conprising one or nore

conppunds, of th e N _
ORI Mgty oG SlterkBHE ek PR Aght or branched chain
dut/dﬂentmyematbonmammu pmferahiy bedsg fom ane tenierecarberpdights

o enf PETETH o BHERD b e’ Syl Pofl. Ahaffied Bguae, butare
nothivreted rt@mnylwleuals'kamm Zmron@w@rxeommedﬂseof the 20
B: g; 3,.1%3'({1 l\g/eergﬁml ﬁ{éstfgrgé ;éél%ﬁxfgﬂ et rlége %rtc?é‘tsﬁ‘ﬁgﬁt &rbranched chain

. con 1 ONs aused
divalapitiydridaetion radicaly pteferably GHaRg frodreneds et eargen @ S,

cc?rﬁglnl%g:oglg gaﬁ{enrgr%\?%rﬁgl gén 8%‘88n ﬂﬂ)?e B6n hgé(taﬁ@aqgt%?rgﬂ?&eo?m are not
Iirpitétpi@yémyrpﬁena‘artd thedikes and condl tions caused by

! napRg %géé ﬁér%ma& t&'rﬁ ycy% oa%ﬁ?efers to an optionally substituted non-
aromatic cyclic hydrocarbon ring. Exemplary “cycloalkyl” groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl. As used
herein, the term “cycloalkyl” includes an optionally substituted fused polycyclic
hydrocarbon saturated ring and aromatic ring system, namely polycyclic
hydrocarbons with less than maximum number of non-cumulative double bonds, for
example where a saturated hydrocarbon ring (such as a cyclopentyl ring) is fused
with an aromatic ring (herein “aryl,” such as a benzene ring) to form, for example,
groups such as indane. Preferred substituent groups include alkyl, alkenyl, alkynyl,
alkoxy, hydroxyl, halogen, haloalkyl, cycloalkyl, cycloalkoxy, cyano, amide, amino,
and alkylamino.
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25 One aspect of the present invention includes one or
nore conpounds of the present invention for use in
woheostoeems nent or prophyl axis of H V infecti onPCT/US2005/031099

di seases associated with hemat opoi esis, controlling

the side effects of chenotherapy, enhancing the

success of bone nmarrow tra@d€pl antati on, enhancing

wound healing and burn treatment, conbating bacterial
infections in | eukem a, |nflannat|on 30 |nflannatorg

or aklused heretti, sumErs cyatitkeny!” wfersitgp optignsly pubstituted non-
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SI no eunon
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maé( O%%;}E?(g Sgéem%%&r‘?%cidlé%e?\gi” r dﬁ}ﬁr‘icﬁ’lm’ec gvﬂsé}g m%g limited to,
cydieprepers, Slyclsbﬂtgn}ﬂmwlwynienyineyclol’{%ewhﬁm qycieheptenyl.
Prelghen samiry pRyeF HEBHelof 2BRY, By Moy, ycrasy, hajogen.
hafalkyg cfktMJ&tk)g,l aysloaliaxyo icyanm amides @aum,rs angd péylagien-d

s eutse e A s Gyghuiehiy PASR0 BEsich, chlionally

| upus eryt hemat osus,
suBMﬂSttadhba-amraahcsqyc]mMmdaEbm Emnaﬁ@%'e@'cloalkylene groups

mc?uéff ggtxfj | onegrrféeéfr%f %ﬁ%é)% hC);JEtha)?étﬂévtz. %ﬂ(fseﬁﬁwlene
cydlbﬁ@xayme and bwmmbtytepebmeferrdd §etaﬁ@@ntcﬂn@lhﬁe Cs-Cs alkyl, oxo

ngi ase, ul cerative colitus; spondylo-arthropathies,
dVEf¥Ner ma; psoriasis, T-cell-nediated psoriasis, 5

i nf I/eamwddfeyeud,ethmme;qloaikeenmnet rcsfersé@ aalivglen pplianally
ug Fj:r{o}qidrorﬁg Cr li€n a%‘éa@ﬁ%n nﬁ% B%nelbrrHo‘Fé‘EérBon-to—

IZI ersensitivity
ca‘ﬂaﬁ‘ﬁddublel Bondse&xempkanhlc&cloahgmﬂer@” gm}s iebise pet are not

and brai beéHiényldridn Bycidexenylene,
“f*Pi%é’ﬁﬁm%@Bﬁ%”i"?@%ﬁgc'fégtﬁg@é'?e'%? aﬁfy gy condit1 on
ar@f cydioheptesylese.H V i nfection rheunat oi d art hritis,
infl anmatfon " H&?s o' ibnall
o REB P eI Heped B B TSR s By
supktifutedl raoies@n polyoyctiating aystmtohetamwom@run@recﬂegaees of
camenty i Ple | idrda®ns
g b odiTded ok Shrieif Be B Raf, Prerptad
intlege M, o, andoeseinabding M@(ldﬁseﬁwmrmldee@qgitdwxmﬂ@ Marea
aspect of the present invention includes
prgieé [g %‘?\gﬁo SN conpounds 15 of the present
i nv entdfembhy Ithd heterveyelfl aiog s thresf todwatygineemeered pod isgiiger fully
A Y¥ehi G S Ridy®R: optionall
ool S sk RS LB A R ctonay
fused to one or more of another “heterocyclic” rlng(s) or cycIoaIkyI rlng(s) xamples
of “heterocyclic” groups include, but are not limited to, tetrahydrofuran, pyran, 1,4-
dioxane, 1,3-dioxane, piperidine, piperazine, pyrrolidine, morpholine,
tetrahydrothiopyran, aziridine, azetidine and tetrahydrothiophene. Preferred
substituent groups include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halogen, haloalkyl,
cycloalkyl, cycloalkoxy, cyano, amide, amino, and alkylamino.

As used herein, the term “aryl” refers to an optionally substituted benzene ring
or to an optionally substituted fused benzene ring system, for example anthracene,
phenanthrene, or naphthalene ring systems. Examples of “aryl” groups include, but
are not limited to, phenyl, 2-naphthyl, and 1-naphthyl. Preferred substituent groups
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the side effects of chenotherapy, enhancing the

success of bone marrow transpl antati on, enhanci ng
woawst2émal i ng and burn treatnent, conbating bacraiSe@b/031099

infections in | eukem a, inflanmation, inflammatory or

al l ergic diseases, asthma, 20 allergic rhinitis,

hypersensitivity lung di se®des, hypersensitivity

pneunonitis, eosinophilic pneunpnitis, delayed-type
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ox@ieaf dulfuepxdds, and dwlxldeg am perrm;qs&ep hefgroatom substltutlons

prdfd i‘é&rﬁ%é 0%90% sease, inflammatory bovvel
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s porEigahtpleamﬁ“hetemtyﬁ’l grovpssedesheein includss bt Sé@ll@ not be
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pyg%éiqohgﬁrh%e aHﬁ’lgﬁ}}%o}ﬁ YRR ﬁﬁﬁ%%'fﬁrby 'ﬂe\ﬁz&ﬂﬁﬁoHéhé 'n’%jole

eosi nb asciitis,
indlez@ie) bebzmw&thlyl,prrmazapmdlﬂyu rmgrazctoph@stmﬁét%}sidw @@lopy”m'dlnyl

ﬁte ggHég‘{%%émlﬁsqlﬁ(ﬁr@eb élmtgl?erﬁﬁ kﬂlﬁ%%lﬁ&( ﬁycﬁoxyl halogen

e CO 1 SOr er 'S
hdlailed, tdyolnalkilecyriaatioty.aoyehe. amigde, aminp.aandealikybamingr

canc %U%%ﬁqa(%%g% %%Oﬁal @ﬁ”%%/ﬂgﬁﬂﬁ%hloﬁﬁe cIJFSmme or

asp esent ntron inc s a nmethod for
iotline. treat ment or prophyl axis of a condition or

di se S %ﬁ’@#'?‘gttﬁéjte?% “ﬁal‘éQlﬁ@"Féfé]@ 8 Sﬁéﬂg&{{oﬁﬁ@rdeﬁhéwmrem

t he on of one
wmcemSnmmm.trmt ledat ofie halbygn. Emmﬁ%ﬁf&(aﬂ@qdélféﬁﬁ'ﬁht

cqu{\\pséﬁﬁa(gﬁ&yl” g%ﬁgs uBeftlif tﬁé@n%%ént%ve%h&w P! ntSut are not limited

a netho he treat nent

top rregHyy; lethyil, prodyl, Hsoprop, eneblutwnandjt-bletalsﬁ@bsfagf@ddncéﬂpéad%’fb'w‘"th
o%qigpn%grﬁg}azy RS ﬁ ”h&c%' J:i?(%et ﬂ%mosérq@l ?Bf GRE Serdtf “haloalkyl”

‘anci ng succéss of bone narrow
sﬁdms@lnampmtem inaludessuchraybslifuerds e apiidgroaliy! gsavps and the

i treatment, conbating bacterial infections in
l?eukema i nflammation, inflammatory or allergic
di seAsesed herelmthe term “alkoxy” refers to a group —OR’, where R’ is alkyl as

defined.
As used herein the term “cycloalkoxy” refers to a group —OR’, where R’ is

cycloalkyl as defined.
As used herein the term “alkoxycarbony!” refers to groups such as:

‘IQJ\O/R'

where the R’ represents an alkyl group as herein defined.
As used herein the term “aryloxycarbony!” refers to groups such as:
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10 allergic rhinitis, hypersensitivity |lung di seases,
hypersensitivity pneunonitis, eosinophilic
wonewsrmeiosi s, del ayed-type hypersensitivity, PCT/US2005/031099
interstitial lung disease (ILD), idiopathic pul nonary
fibrosis, system c |upus erythematosus, ankyl osing
spondylitis, systemc scle&2sis, Sjogren's syndrone,
pol ymyositis or dermatonyositis, system c anaphyl axis
or hypersensitivity responses, drug allergies, insect
sting allergies, 15 autoi ne di seases, rheumatoid
arthritis, psoriatic ar I SAy system c | upus
eryt hemat osus, nyasteni a=gravis, juvenile onset
di abet es, gl onmerul onephriti Oi nmune throiditis,

Fepiy
wherahe Aepiasenis anaTyiRiPur s PeeidsiigRd-

grafgs Ns%ﬂ%é‘ﬁelh@rﬁiteﬂhsﬁ&&&eferis tb‘ 4 groUpt-NOY. bowel
di seases, Crohn' i,sease, rative_colitus;

e

sporffyised W?'HF%*&(% g@noy Eﬂfeé?g‘?j%gFPé‘p ori asi s,

T- celd gdmRdicddiRthdrAni*@8d@ refenf loangratprys. 20 der mat oses,

dermatitis, eczemn, atqpic _dermatitis, I?'RS 'ge R’ and R”

contAgcuseddianeipithe term aming refers 1o a grup N where

eoose%'létg’l @Freséhmrwqm%lkdhypanky‘s@n,deubwkylyhmmblyn ay), or
[

ot i s, eosino it
hejerapryl PiFdagy. the, %‘t gﬂ%lanmﬂqgﬁ:ngps ﬁg@?@{ élg?ér'r tﬁ‘rough which
thb IafSgeap q‘seétﬁacﬁ@drpEkémﬂes bh%lk@ﬁhmlm Safsrusbd beredf include or

nore conpounds of the grese nﬁqn ion. 25 One
graypresuches HRB:)NlEs dere #ipie eEﬁP'X des a nethod for

the Ad ﬁéﬁd‘i’@é?ém%e tePCBReaxéfersad aldrdly FEEHNRRT, where R’ and

REiodBpanenty FaPraScilih At AKE DRI oA IO IErocycl. v, o

h&tSrHaRM néi@arﬁl&eé, BEaRfi@s eiatused vwersin nblud®gtaips @dch as ~C(O)NH.,
Descrlg on of the Inventl on Terns are used within

-G(RMNIH(Csd e @IN(REladai #te ¥4 f ol | owi ng definitions are

30 nE&Qsed ﬁ’er@inﬁth#dcuﬁhmhlﬂﬁe ﬁr@heﬂ\tlsﬁbtlflcdtlbﬁ merphfasdébptnmdlly
As used herein the term ral

S iRtk onwar Asias fhereq dpbeiaasptions srestRy e g Hhitiple

dé§}§e§ &F dupBlitifort With Ve Jr Aitie s@@%tﬂéhEQron) Thalpkisdse shsuld not
used herein include, but are

b@trﬁgrpretepq %% to tpeslgw%% or dyp, g%glt\ﬁ)q suq.??ﬁldi)g} pa{mrns ¥1er‘e|n

dés%"n;)e@ Bf ¥apicte§ QB&i'ﬁdéil Raﬂh@ﬂ‘thdse oV‘@rdﬁWﬁéﬂﬂZ w708 art will
US2005/ 031099 used thro hout h
apypecin bekine ANraPAd HRLRe IOHRISE CoUpUS TELalansyviigh are

eﬁ n%%s@d QBin tid ééop@%f E@é;ﬁﬁaﬂﬂé@dah}s for exanple, the

r a%ﬁe cg?(nbounds of¥ormulas U] nh]ay crystallize in more than one form, a
characteristic known as polymorphism, and such polymorphic forms (“polymorphs”)
are within the scope of formula (I). Polymorphism generally can occur as a response
to changes in temperature, pressure, or both. Polymorphism can also result from
variations in the crystallization process. Polymorphs can be distinguished by various
physical characteristics known in the art such as x-ray diffraction patterns, solubility,
and melting point.

Certain of the compounds described herein contain one or more chiral
centers, or may otherwise be capable of existing as multiple sterecisomers. The
scope of the present invention includes mixtures of sterecisomers as well as purified
enantiomers or enantiomerically and/or diastereomerically enriched mixtures. Also

included within the scope of the invention are the individual isomers of the
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refers to an al kyl group, as herein defined,

containing the specified nunber of carbon atons.
w@&i2nicloaé708 er mi nol ogy wi |l | apply for other prefecrad2005/031099

terms and ranges as well. 5 As used herein the term

"al kenyl" refers to a straight or branched chain

al i phati ¢ hydrocarbon cont #&3ni ng one or nore

car bon-t o-carbon doubl e bonds. Exanples include but

are not limted to, vinyl, allyl, and the Iike.

coh‘@edndsen‘eﬁrasehtled byémnnUIaa(lk)aay\Iefll asa‘new@otl;oogp%‘tlalbne@mhb@ted

m%tlu %F%reegh@benp@ értcglxr]v%h n&} Lyd rn%R@iEQ gﬂe |ﬁ@iygﬁél%cﬂﬂ?@ Rethe
compolJnmbgreﬁtnsemu dyriiag fdrinpias e\bove)as eruxiilyrﬁy WItaﬂﬁpmqq@ theregf in
I f

il o5 e P e, °"or branched chai n

di vatyeleally)pdt natabbsolntetya thecsslts op thef presant wvnamrr@ef rom

f I

phaggac%gféﬁﬁcc%?tag ggﬁso n?algrl':ég\%no S?se‘a wﬂhﬁ{ ulighe” as
pl‘m‘tﬁmb&ﬁtﬁlly atdeplablesalts” mfemy |nen¢qusaj11§toj ﬁm@mmdsﬁ plthis
ln\&ygo%ng ﬁi/gfr t@%@ﬁ)rﬁﬂ&@%&s of esérﬁ ld\féﬁ éﬁjﬁaﬁ%or%n@ &4 »

erern
additiols esaud; elReprasehiatige saitsan@udeaa@ﬁ’ﬁateoberﬁﬁmﬁﬂ*féﬂﬁt@h%fﬁoate

blgﬁl{éoarli bésfq}(fg%r ggﬁﬁ) %@0!’)&%{60 %IC ul] gée%t@bééfn%@a\fé %rgd'n%f@

con al nin one
cl@aidrate, citrate inydratbiokite, dolisythde, e@mafpl @éﬂatmdlurua@te but

o5l S IR 308 B, repomine
hydedbi‘bm&lekwt;rbd’ﬂm’ider bydrosynaphthoster wdiglet lsgthld@ﬁtﬁntafpéaﬂe
Iagtp@'lqp%tﬁ a\l./u%}t?e gﬁalg%drb%%g{ %ndgg'téz Hes Bfeefn?é'tlﬂgéu‘g?{éaw ng

a conta nlhg nor e
moAdgBsiuPn Oaidate) nnuaapi eabsylms, niExtani¥iresthylglocardiee, piglate,

patagasf fembana L i . PP RSN AR e AP nARRIRc fhatd (PPT
pdygwadtmruh@té pjmassuﬁﬁ safioytaie] mdu;m,l stearnipd suaselatm suEdigate,
sy afﬁr? a{eotc%d 0 %Ly 0%&/%‘[&5?%%&?5 Pgetrm'r@%/la"f‘ﬁrﬁoﬁ]% and

valgrateoduisy I()ltherrsdlts,wmldha!ptrydt phaxme}gset@allmemgptablq, mayther yreful
mr}ﬁ%/ Vapgrql%% ﬁyé(:)‘]rﬁe%l.fj’@% oﬂhl'\?ﬂ%rﬁ%@ An\é tﬁé&sérfohfdtt%dcd‘n's!%@%d to

n sat ura and ar omat
fornrzofusthien spectrud e mvemﬂoylcycl iC hydr ocar bons wit h | ess

"SR Pl g 0 UL paa b e
stofnbimety farmedcbmewiutyel (lrrthlsgl)vansorn usenpaund of Rompwarhtor @ salt
ok él{]y% q her )é?unc{a or¥al derivit Qtr?e?‘ecﬁ) &Pz eBGert Bhkh SOvERE or the
purpose of the invention, should not interfere with the biological activity of the solute.
Non-limiting examples of suitable solvents include, but are not limited to water,
methanol, ethanol, and acetic acid. Preferably the solvent used is a pharmaceutically
acceptable solvent. Non-limiting examples of suitable pharmaceutically acceptable
solvents include water, ethanol, and acetic acid. Most preferably the solvent used is
water.

As used herein, the term “physiologically functional derivative” refers to any
pharmaceutically acceptable derivative of a compound of the present invention that
upon administration to a mammal, is capable of providing (directly or indirectly) a
compound of the present invention or an active metabolite thereof. Such derivatives,

for example, esters and amides, will be clear to those skilled in the art, without undue
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groups such as indane. Preferred substituent groups
i ncl ude al kyl, al kenyl, al kynyl, al koxy, hydroxyl,
waoaabwgeseros hal oal kyl , cycl oal kyl, cycl oal koxy, egams2005/031099
am de, am no, and al kylam no. WD 2006/ 026703
PCT/ US2005/ 031099 20 As used herein, the term
"cycl oal kenyl" refers to ardoptionally substituted
non- aromatic cyclic hydrocarbon ring containing one
or nore carbon-to-carbon double bonds which .
exp@irhemaﬂldry Re’ieﬂend@maarbeahaqﬂ torie tejanRieg of Ruisigls Masicins!

chdhe ﬁyo’g cﬁé lelf)]lXJ:ove Ynlpey Et@&me@rlngFI%EEharPYactlce which is

s |nc ude but e not [imted to,
mcﬁarpmaﬂed mecque hy reftéreycé tshithe ewtent thel/it tagebes Ripiologically
and cycl oheptenyl. Preferred
fu%(%nggéjl cfﬂ%?]ioe%roups i ncl ude al kyl, al ken al k
al k deyysedyhdrein,the temal “egeq:tlve anmuomrkgqns tg:.}t(g {9{ adrug or
cl oal.kgx |
haﬁrgzacerlfugi:% aﬁent{tﬁgﬂlﬁﬂ ofiH 1€ vio bl ?dgd% r RBGicA kY GHEE BPa tidsue,

erm cyc Pene” refers to a
sydiemlaeinﬁal mpﬂummethzhtys bsmggoughi,t lenﬁ@ﬁc%trhyr?aﬁséa@?@'l Qc

chm\égﬁg ‘rtlg gpelﬁéglwp f%[cﬁ\ae %MSurﬁah5¥h§Qﬁy ardb@tRhichl 8s

f €"not cycl opropyl ene,
oﬂwdr@btwtafémrwporwm syigect wherhas rwytﬂcgwegtf»u@h@noamdresults in

nng?/ ﬁ fre n%rh éahﬁé/?rgénﬁgn %%ﬁ{éhgﬂéﬁaﬁ St 4 Hi%leé&e dglaro@@ or

ereln, term
SIdéis'f@édnairlaemr@se In thefratesdfadvancemeat efrf dléﬁsed?fé!lﬂoyder The

teﬁﬁ% 8 |r|)ﬁ Lhcged ﬂ\ |?sr Eaﬁ‘n fél éff%ch)édt%%ﬂﬁu%énndrhﬁg

e car on-to carbon doubl e
pr@@mi}gjcaEﬁmnmﬂrary cycl oal kenyl ene" groups include, but

2 0L et balal: AHERORCRAPOINEAS EXHkaRBAR AR,

cycl cyclo exe ene,
agonist dhepseagonisteparial agowidt ¢renagtiah anilalgnlste fnipibitors and activators.

Inoogﬁltpgéfgrrﬁé emgog Fr}enP &t tﬁé ?)?é’s%W |L1ve rﬁi%ﬁ elrhé cbﬁlpgﬂ?clisn%emonstrate
projestivsreitants against ¢il'd mdedion ﬂnynr@hll@jtg@g @gglngpf i)/ to a chemokine
unsat ur t .08

receptaf Sus g glrﬂr%g 8%(2"&3{@%&@8? TRE | ngﬁﬁaon includes a
merr%ahatspmpnséwcbrm@:tmg the tdegst cellwituan @moelebof the, sompound

th@ gfegggtgvieflybwzo wg{ tgl];e (;%C@ﬂ%/?f tﬁ@@irJ%QB?ﬁfé“é?ﬁBHﬁe fdceptor.

t wel ireaduiitivheto dee mledchemmrterreceﬁtoﬂslp}ay ig &tV infectigndhis rregptor
claas? p%%%ﬁ? gen l?r%hggréd R o WRRATER! i Ubeast finls BS@&RIBY be
modulators may also have a therapedutic role in the treatment of diseases associated
with hematopoiesis, including but not limited to, controlling the side effects of
chemotherapy, enhancing the success of bone marrow transplantation, enhancing
wound healing and burn treatment, as well as combating bacterial infections in
leukemia. In addition, compounds may also have a therapeutic role in diseases
associated with inflammation, including but not limited fo inflammatory or allergic
diseases such as asthma, allergic rhinitis, hypersensitivity lung diseases,
hypersensitivity pneumonitis, eosinophilic pneumonitis, delayed-type hypersensitivity,
interstitial lung disease (ILD) (e.g. idiopathic pulmonary fibrosis, or ILD associated
with rheumatoid arthritis, systemic lupus erythematosus, ankylosing spondylitis,
systemic sclerosis, Sjogren’s syndrome, polymyositis or dermatomyositis); systemic
anaphylaxis or hypersensitivity responses, drug allergies, insect sting allergies;
autoimmune diseases such as rheumatoid arthritis, psoriatic arthritis, systemic lupus
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25 fused to one or nore of another "heterocyclic”

ring(s) or cycloal kyl ring(s). Exanples of
woOhetememycl i ¢ groups include, but are not |i RCTAE2106/031099

tetrahydrofuran, pyran, 1,4- dioxane, 1, 3-dioxane,

pi peri di ne, piperazine, pyrrolidine, norpholine,

t et rahydrot hi opyran, aziri d#5ne, azetidi ne and

t et rahydr ot hi ophene. Preferred substituent groups

i nclude al kyl, al kenyl, al kynyl, al koxy, hydroxyl,
erytaérogienys, mwastﬁda/gnawgauwtﬂe @a‘p‘&t)dlabeégﬁc iolsanec @lsapepf&%n 0,

d | §
vl B3 1T D0y Mol oBes) g rbhteies oo
digdasg; mﬂummatoambmmndmasesy secibhas Ctmhnesj disgasajanskiyserative

n
ooy U REN B SR GadHtel bR (incRFGANE A A8atear

psbriadisicnd ibfimmatoey devtaldses such avderpiaditis eczomaagiapiRy | |

oS O e B 5 I A (S5 MBSl cutanous

anall Hyparskensitivityymagtylitis); kossinoplid mayojis, easiiophiia | fascutls and
haI gal kyl, cycloal kyl, cycl oal koxy, cyano, am de,
'fo, and al kyl amino. As used herein, the term
" het Rorase yi theraglyetherapeuticallp ptiedivalanyoustsefta eamraynd of

folRI 5147 37 EBs RS 3FE BRI e AT bfaldendan,Gs ticfeot
may bg aellymﬂsienedcamjhe svwghangical oAdditionalbyy theeﬁqtlte ingregéent may be
prgaefrﬁ%q Qsetgeéa géeum:aﬁggmﬁémﬁcm h one or more nitrogen,

en atons, where N- oxides, sulfur
oxi d&&;ordm@ly dhemvde’sora‘uéhgremml@@ maémﬁ@@lgmgbqqmﬁosmons that

m@y& I\/%]%rr}asiwg Zgrfgar ;)?Grhéé oftt%efoﬂﬁhlgr(ﬂ%he%lﬁ sBhvates, and

groups use erein include,
ptb/stolagmwmcnmal Herivktivés thisteefl and ontr mere phargasetiically

BBt ARG PRI My o o,
sdéiVates isad phesiologicalh fanctional qeyivatilieadherpgh peaag rsein described.
Tkg% {:é‘rﬁl?lgg)aﬂﬁ)l}/eggn;(g# t{:x%ig %g%gr%étrb%’oeildcﬁﬁlgmen @ th?l €ense of being
chrepatibie witiz thieydtheri mgrddtemlpy:f thei fnlyhulatp'yw@(mm gypiqqony to the
SRt PR AP g TOE P S oxy - hyeroxyt.
hal ogmccoﬂdiznbahwiblahylher aspechef| thy Invertias therekia ipo PEUERS a
pr%gf%fgéﬂwe Qrg?aerﬁﬁgq cgtj %?Ma?%@&tlcésff)mgt d?ﬁﬁah&in% Q@m‘xﬁ{g”é

uorrt ne ori ne rom
compdurel of the formula (1) or salts, solvates, and phyS|olog|caI functlonal

derivatives thereof, with one or more pharmaceutically acceptable carriers, diluents
or excipients.

A therapeutically effective amount of a compound of the present invention will
depend upon a number of factors. For example, the species, age, and weight of the
recipient, the precise condition requiring treatment and its severity, the nature of the
formulation, and the route of administration are all factors to be considered. The
therapeutically effective amount ultimately should be at the discretion of the attendant
physician or veterinarian. Regardless, an effective amount of a compound of formula
(1) for the treatment of humans suffering from frailty, generally, should be in the range
of 0.1 to 100 mg/kg body weight of recipient (mammal) per day. More usually the
effective amount should be in the range of 0.1 to 10 mg/kg body weight per day.
Thus, for a 70 kg adult mammal one example of an actual amount per day would
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As used herein the term"hal oal kyl" refers to an al kyl
group, as defined herein, which is substituted with
wabodegastsone hal ogen. Exanpl es of branched or PeTUa2@EN31099
20 chained "hal oal kyl " groups useful in the present
i nvention include, but are not limted to, nethyl,
ethyl, propyl, isopropyl, r6butyl, and t-butyl
substituted i ndependently with one or nore hal ogens,
e.g., fluoro, chloro, brono, and iodo. The term

usublayl tefrdoy 7'to 760 ong. thhsaaanﬂtrrpa)eb@glvermln aeinglgglose par day or

in qu@eugs 8%&?’ e%Lt%ﬁF Qeé,wlm&égéﬁ%b ge§ P@r ddy! t€h that

erm " al kox group
the (IRl dailheéose iRthe sarad.kixh efisctive @fouptiof aﬂsalmg@lmathe@rel n

t
phigloloy Bl rtiaep e tye, BIeEh indfbablbiRen bEa prefelich of
thé affécivy aardonhyfl the carhpound af fomuilad) garce. asg,mllar(gosggps should
bed%%rr%g% f&gtrﬁétgrger ﬁéﬁﬂé Rl ¢ c%&ﬁAnSQE%%d% th%Lne' n

rern rm™aryl oxycarbonyl"
r ef el?harmac@rtmal:fsrrswjaﬁomsnam m@se;lte@ﬁwmt dose forms containing

PCT/ US2005/ 0310 h
a BiFOGENGH GURCRCO ST & Sl gl st l et oPR T Rt
ad £hon- Ilmlt‘hg @kannplee0§ mgteal gobagompomd ofibe fsetleh®y @cpmandmg

Or’htEIFé)PHdI %g¥ gheatggl tg\esl‘oﬁtg P@a%{ﬁ@raﬁcﬂ\l and%ﬁgéﬁ%qj%ht adnd

cdnéltien of theepatientn Rraferred rueit dowgeo‘oamgawp are\maloste conipiping a

deijy @ﬁ% P'F%%%‘P%Zgﬁﬁfg% vE?Qélt%ij{;\la% ﬁ!);mélte fraLdoR r?IB(éreof of

erocyc
arhadtive degrydientSiSuch @hbv;madehecaj mrmuleablkg/mvnbﬁ@renaﬁ@d bigary of

ngedpoiel ey B PR M o Be Goed herein

i ncl lammb@eqmaumnslattdmmay pehi@aptegHior administration Hy any
a prrgpf)rFate rou¥e %or exa?nple by an oral (including buccal or sublingual), rectal,
nasal, topical (including buccal, sublingual or transdermal), vaginal, or parenteral
(including subcutaneous, intramuscular, intravenous or intradermal) route. Such
formulations may be prepared by any method known in the art of pharmacy, for
example by bringing into association the active ingredient with the carrier(s) or
excipient(s). By way of example, and not meant to limit the invention, with regard to
certain conditions and disorders for which the compounds of the present invention
are believed useful certain routes will be preferable to others.

Pharmaceutical formulations adapted for oral administration may be
presented as discrete units such as capsules or tablets; powders or granules;
solutions or suspensions, each with aqueous or non-aqueous liquids; edible foams or
whips; or oil-in-water liquid emulsions or water-in-oil liquid emulsions. For instance,
for oral administration in the form of a tablet or capsule, the active drug component
can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water, and the like. Generally, powders are prepared by
comminuting the compound to a suitable fine size and mixing with an appropriate
pharmaceutical carrier such as an edible carbohydrate, as, for example, starch or
mannitol. Flavorings, preservatives, dispersing agents, and coloring agents can also
be present.
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As used herein the term"am de" refers to a group

-C(ONR R', where R and R' independently represent
wel2owlokyio3 al kenyl , al kynyl, cycl oal kyl, het er ecyaisgi05/031099

aryl, or heteroaryl. Exanples of "am de" as used

herei n include groups such as -C(O NH2, -C(O NH(CH3),

-C(ON(CH3)2, and the like2715 As used herein

t hroughout the present specification, the phrase

"optionally substituted" or variations thereof denote

an Qapbueshresnddd by preparing & powvdeti higuidndrshgnensiogdpiigessand

f titut] ' . Lt uent
enanstiptina L SkBln ol St 8 Bbpraplite SHAPIalrer offehna
lubriezrite sucteancolididal il tale mEfgnesivet $tearates galpidm weargte, or solid
pobRibSlens NG e ey en 1 Hiehfflus Befte ERnbpsl BRGRC R,
disir@gratifeomsulubiizingsagentciusties agar-pgav caleiummarkanateissodium

dificati ich. it hi v
R A B FRSBIBTAG Yo PO
cap®ule BriNgdstdd. i Merebvernwhen tésiredameetessary, guitable binders,

h erjstic k ' -
S GRO R SleEt4 e ABSHE At ARl A beHEsporated into
thé@mixtere MExamples .of Baitapteohipdiers indleslecatarichygetatin, baluial sugars

25 to ch i ,
sugfo ah lopgrs, s Eacoh P ugSieRElT heth o oRd SRRt utfs such
astdeacias ysjaghhthzat sodiunpalginetss careokymethpice!luese, pelyethylene

distlnguis l . fhs HclUe, for
Q'WEMX T %”Hzg%ﬁ‘tye- \51'3% h@éa‘rﬁs %Q(If}éljh g?elfsf ﬁg’géﬁfﬁ patterns,
exafple) sbditin, oleaascsodiait stagrae inmagnegiomt siearatsf sediem benzoate,

onpounds descri i nt@k: findiRIE withbdia!

sogb‘wg@fﬁt% SS,OdZLfm ﬁ@%%{ %érs\}mﬁ%@&be[ﬂ%'gtggﬁggé? exi st |H ng as
linfRatibn, pEtarcls trastaylicetuteses agdih bentooitg exanthan iggmp pad Biex like.

i nveatign_incl udes .m ' S msine! |

e LA atf unin ook e Jy TERAREL £ BERIS ARy
gréh@atirgr @eioegingabddinga hibricant anddisintegranflasd pressigiete dablets.

Within the scope of t [ ' Lol ¥bSiHa uted
A Phtstriohbfe TRy BaTorstes i A RETESHbE Ryl Sorued.
wigparpiuend sr bager assimstrittbdgbdver Mpitiandl lingredientadnaludgdpingeys such

whol | y or, partially equilj e ' e@fution
astrRb BRI S e L ey S o, B8l
retsaarRs Suc ad peraffin epaptics acasteratoensus dsya quaternaryragitaand/or

above as mixtures wW.th.i r : ' | 6He BBRder
at5pigp @ogns eut g pr updtd, RECTH, B UPSERRI phdtondtl: o O
mixture can be wet-granulated with a binder such as syrup, starch paste, acadia
mucilage or solutions of cellulosic or polymeric materials, and forcing through a
screen. As an alternative to granulating, the powder mixture can be run through the
tablet machine and the result is imperfectly formed slugs broken into granules. The
granules can be lubricated to prevent sticking to the tablet-forming dies by means of
the addition of stearic acid, a stearate salt, talc or mineral oil. The lubricated mixture
is then compressed into tablets. The compounds of the present invention can also
be combined with a free flowing inert carrier and compressed into tablets directly
without going through the granulating or slugging steps. A clear or opaque protective
coating consisting of a sealing coat of shellac, a coating of sugar or polymeric
material, and a polish coating of wax can be provided. Dyestuffs can be added to
these coatings to distinguish different unit dosages.
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5 Typically, but not absolutely, the salts of the

present invention are pharnmaceutically acceptable
weabic®2678al t s enconpassed within the term PCT/US2005/031099

"pharmaceutical ly acceptable salts” refer to non-toxic

salts of the conpounds of this invention. Salts of

t he conmpounds of the prese@B invention may conprise

acid addition salts. Representative salts include

acetate, benzenesul fonate, benzoate, 10 bi carbonate,

bi s @réldluils soich as solatiens, byups.endeikics ¢an kelpregared in dosage

un@ ?qw%sroatbﬁtl 30&9%'285@13 cctn‘f%lﬁél 4 g?%b%?eglinér@dt n""?(fﬁft of the compound.
Syfupjsweatbe pre;garem;é@temamplglbumsawmg the g@rangqréi in a suitably

|
flaﬁcg;éﬁ 88? %g% %h(/\ %lﬁleh{\gﬁ’ %{rg%?ﬁééglra% )%ﬁ%gprﬂ}’lﬁ gg@ gma RBn-toxic
aldohdiiciehidles eSirspensibrs caraoe frmplatddgsnetsliy walspersing Wee,
coq@o%qew@&n?é{ﬁ@f(ﬁ veﬂ%l%e %o%bei‘llze a%ﬁ’d Q’h@lsmgﬁtéﬂ%h s |t ated

fe napsyl ate, nitra
|sd§tdm3tl Bydopbls @adipplypxypetalylane sorbpjalratiagre, qrgmypg) flavor

adB@y% b&sdf %ﬁé&iﬁ%p@%?natﬂ%?%@&?ﬁ&é dsdcclﬁ’z;mls BP&iher artificial

assium salicylate, sodium
swebtness and mebdxee:*aaiaao madedat e, sulfate, tannate,

tar t eocl I [
i BerGienhiERRp G fosded DRy IpgohE i Pl difinistration can be
mmtajeﬂbapwlate’ebtﬂ"pdfarmmam ¢areal$wb@tp@@pteéiﬂp @rolmorb@stam the

55088 4 e B RSB SRS o e

wéwrtth@ﬁkeﬂspect of the inventi on As used herein, the

ter soI vat e r i
st oi d 85%@&1%38 gﬁ% g b e at‘ég eﬁf'ﬂ ﬁFI@EI\I(/)e t|clal)frtljnctg)nal
demamu I‘M@breéf Ea alsd he administereglan the fgrm pﬁ@msgmgje@‘éqry y
ional der|vati f S
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et hard corﬂpstdmds ef iocmalal(tj anPselts Isalvﬂgestmﬂ rhysiplagicall ed
IS, h
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term
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L L e o R
asRp@ahlidepbéngly onpatijetiyldreioxidepolylygine sukfitituied Wil palmitoyl
residues. Furthermore, the compounds may be coupled to a class of biodegradable
polymers useful in achieving controlled release of a drug; for example, polylactic
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates, and cross-linked or amphipathic
block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the
epidermis of the recipient for a prolonged period of time. For example, the active
ingredient may be delivered from the patch by iontophoresis as generally described
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conmpound of the present invention or an active
netabolite thereof. Such derivatives, 35 for exanpl e,
weoeztmreeamnd am des, will be clear to those ski PCEAIS2005/031099
the art, w thout undue WO 2006/ 026703
PCT/ US2005/ 031099 24 experinentati on. Reference may
be made to the teaching of 28urger's Medi ci na
Chemi stry And Drug Di scovery, 5th Edition, Vol 1:
Principles and Practice, which is incorporated herein
in Ibfyarfreﬁemmmemamm 8(@)x3 Hntr1 98aincprporated herein by reference as

i ol ctional derivatives. 5 As used
relﬁt@ﬁ ﬁuc(?}g#é'v?ré'r %steH{%f ective amount" means that anmount
of @hdrrtm:amtlcal ;ﬁdwamiailoesladamw fog ¢orical paminjgtiatiog mayibe
ol o cal or t
forgv&t% sgl rpr%r?ts cs?gFﬁ 3 ﬁggﬁ?{?ﬁg%ﬁ Eo@dér‘ssﬁlﬁrops pastes,

g sought
geisn§r5ray§;@erd$xolsaormtsearcher or clinician. The term

"t her apeut i YinS £l ' t.

o PR P 08 PIBUB B BT o
sklhomerf@mmIthMSsmaMbampllad as pdepital oirtmenioricigany ¥hen

t ment al i \’
formu@%%% n ar‘bgg@‘p ntge 88{ Ve ﬁ@%ligﬁl% m9¥ b@@ﬁ{p'ld%gt(\:/\}rltg;éggéﬁ a;
patdfﬁnldi at e mferadsablemwﬁmentﬁasa Ailteenativelyrthel petiviedegredigpionay
0_incl ude f e

ooy TEERER So A BT Ealsr cpRPEnsBER dlidtofin!iacu

" nDdQHaahacelj‘tlcals‘oumdalldme raelanted $oritapieri @dminigiralions HeSYe

RSByt PR AR RS st
suﬁﬁlﬁlé‘catr@r mspetlanmreaque@besolswtenbodl ment of the

pre [f‘é{mmépo%sca ?B%}i \ﬂrst Pﬁmlﬁléﬁ'@uon in the mouth

pr ot gal ns ection by 1 nhibiting
mé]hd‘éﬁoﬁ@gb‘s blhéﬂllésq andohaiivkashes. recept or such as CXCR4

d/ CCR5 .of
ot Herirse e Salls sibplen Ol Fa s Btor sefehes
caWbraﬁTB lsblid driclddeea ccmm@powdétmat/lhata pasticle ﬁl@@{qr\p@a@ple in the
rapg% Igg pﬁcr}glasg:ﬁdgﬁcgqa%ﬁ' Qﬁnl}{ {reHJ fnCEhi henRBERYicHsnuif is

ero I ne recetors
taR&IAY. el Iy hpid intfatatioh dougti memeelp:ta@saga:m@@ qﬁ)abalraﬁr%the

oSt A St
férra‘da’ill‘iietnatlomfasch sasEt ey ap o6t Nagad dropgj inplude aqueous or oil
s oF e 9 olftf Pect s of 25 chemot her apy
en haﬂﬁamobbwcai; formaktions adaptas fonadwinisination by m@lﬁlpr@) fpclude
flne parﬂg]e Iglgsts or mists, which may be generated by means of various types of
metered dose pressurized aerosols, nebulizers, or insufflators.

Pharmaceutical formulations adapted for rectal administration may be
presented as suppositories or as enemas.

Pharmaceutical formulations adapted for vaginal administration may be
presented as pessaries, tampons, creams, gels, pastes, foams, or spray
formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats, and solutes that render the formulation isotonic with the blood
of the intended recipient; and aqueous and non-aqueous sterile suspensions which

may include suspending agents and thickening agents. The formulations may be
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wound healing and burn treatnent, as well as conbating
bacterial infections in |eukema. In addition,
woanpoeems may al so have a therapeutic rol e i NnPATAS286831099
associated with inflammation, including but not
limted to inflammatory or allergic diseases such as
asthma, allergic rhinitis, 3ypersensitivity |lung
di seases, 30 hypersensitivity pneunonitis,
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be sélgetbé i ordadtoptiieve tepdesited fcunrmbtned tizdrapkaticefiecty dée
be ad h
S I A R L O T
piagiclogidly ferwtional dahvatlaespthmreofwth ot dredinmeyit ;agemth enay be in
I nvent | I oVli ons
oqtipebar s aFriel e R TS i pnaigataet on
ccﬁmpdsmliom iGdIyding bothadotrpousdd; voa(23§ppamte pheBmpesusical aogineaitions
n nal de vatiy e d
aPridBRene 8 Iy XimbBlodt e Rlo Bl 18 WnPingtBh fray be
a@mmmredteparﬁeﬁy in@xeguential Ufanﬁerrwmﬂraln(dn)e tmtmmtlaggnt IS
ol v 0 | .
5 sg a‘flgﬁ? %ﬁw%o‘;tb r?%é@scr e%}gé' 80 sélfelehiidbhiffistration
may be close in time or remote in time.

The compounds of the present invention may be used in the treatment of a
variety of disorders and conditions and, as such, the compounds of the present
invention may be used in combination with a variety of other suitable therapeutic
agents useful in the treatment or prophylaxis of those disorders or conditions. The
compounds may be used in combination with any other pharmaceutical composition
where such combined therapy may be useful to modulate chemokine receptor activity
and thereby prevent and treat inflammatory and/or immunoregulatory diseases.

The present invention may be used in combination with one or more agents
useful in the prevention or treatment of HIV. Examples of such agents include:
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The carrier(s), diluent(s) or excipient(s) nust be
acceptable, in the sense of being conpatible with the
wothwero2éngr edi ents of the formul ati on and not PCT/US2005/031099
del eterious to the 20 recipient of the pharnmaceuti cal
conposition. In accordance wi th another aspect of the
invention there is also prdfided a process for the
preparati on of a pharmaceutical fornulation including
adm xing a conpound of the formula (1) or salts,
sol \Wudktide relepdey/tsanscaptasainhibitorstsuoh as zidgeydinetdidanesine,

Ia%&ﬁ{;hﬁg%alél\faf) Fueéheacg{/lﬁ g&? LRl ABRGE Uéde‘f’&) d HpiSHERLABIRe,

excl plents
todd)dral’ﬂnbsmlaraégeyltseffectlve am)unt of a conpound of the

P e inqigil bt transcHFRES AR (olidielin Sent having
arttiexidatiec bplivitn such aeinpnewicak ottlorazh eicmucie g8 newﬁa@lne
é %Iea%lagﬁen%afo(fﬁ %‘%Pﬁ%dr}to\éal {;I'ﬂg g2 an A e ddfits;

e ro stratl n are all
f actRroate inhibitonaicheseaquiniagr, 3itonaicriagieanin, oglfingvir,

effective a | d be at the
ap&?@%’r"e??'@ﬁw'gqgﬁaé/ HJra%t enh‘ggyag%ﬁh?éjy ci an or
vet eEmtryanhlaltors Reqaasjrﬁ)sT-ﬁﬁg,e?R@tﬁ%ZvBR@ﬁ%tT No§-3%p, BMS-
0 r (I') for the treatnent of humans
8@05&@ PF%'P%%H Tt y, generally, should be in the
r an gletegafse(]nmbrtcms wzﬁh a)L4830,1 8d pndweinglar agents;eci pi ent
. o%%@nphnbﬁ% sygﬁég PR J,ﬁét pA 957, %Trfp%l)&%y@ﬂ@ 2
per Other CXERAMrEl/orfGECRAINMDItkg sudblas Sear@rdichdpel Al U|§
t I / 44
e DB s R WBSE Bt o KB Ra Pap(Rbsiscess
PTHIUS03/89975, PET/USO3($96¢9, R@T/HSQBBQB@S &%HU§@3/38230,@M
[ S , three, four, five, or nore)
Péﬂ%@?é’s‘e‘rﬁuﬁ'mé ag;eﬂ‘%h that the total dail y dose
i s tTiee saope.of Sombinbwts afcoanpounds affthia invahtion with HAH{ agents is
al o t
o A5 R bt S bR EIA VRIS phEsBhan R
amhphaninacdutichlecoomopition dseful footheuteatraent gh EHV. séS nsteﬁh inguch
dosa hou R
cRBRaD T v onefia BERieREt Rt fublor artifR Ty Hachlinay be
adroinfstdred sepesatetyyor e conjersadinn dd additiani anecagset mey ke prior to,
c%g:ptrrghr}? éjggercgﬁe&{%rtﬂb Qﬁﬁm n%%‘tﬁeﬁ f&ﬂw%céde\ﬁ?(s} ngr edi ent
non- Trherbmmpgjrteixaxﬁmlsamvmmnﬁgaﬁ lme mage of aa/aueiypxﬁ onedhasts,
lncmglnfg%\r/e nowws)(andg?cp gﬁﬁjﬁ&% methods. lliustrative general synthetic
methods are set out below and then specific compounds of the invention are
prepared in the working Examples.

In all of the examples described below, protecting groups for sensitive or
reactive groups are employed where necessary in accordance with general principles
of synthetic chemistry. Protecting groups are manipulated according to standard
methods of organic synthesis (T. W. Green and P. G. M. Wuts (1991) Protecting
Groups in Organic Synthesis, John Wiley & Sons, incorporated by reference with
regard to protecting groups). These groups are removed at a convenient stage of the
compound synthesis using methods that are readily apparent to those skilled in the
art. The selection of processes as well as the reaction conditions and order of their
execution shall be consistent with the preparation of compounds of formula (1).
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10 on the condition being treated, the route of

adm ni stration, and the age, weight, and condition of
woheospasioeant . Preferred unit dosage fornul ati oR6TAIS2005/031099

those containing a daily dose or sub-dose, as herein

above recited, or an appropriate fraction thereof, of

an active ingredient. Such3g@harnmaceutical formnulations

may be prepared by any of the nethods well known in

t he pharmacy art. 15 Pharmaceutical fornul ations may

be atiass sidliddoin tiaslant millsecagriizent & ptesencentgp pxisisrin gerapounds of

r out or _ex le b o ' .
L U A e
stdresisaherssandlinedgreal nobonly receste compoyndedyit thelindiggdual

rent eral \acl udi n e
PRI RIS oINS PR HEHER S b BRI such
mai;ﬁbe blﬁailnee]?wsa;%dspeeiﬁ(y syrehersisg bl mesatution of the final pr_@ﬂuc_:t or any

ar mac oJ. X e ;

o R e
are>Raspiugiph cshe fidgl praguaf areintempiediatea nda startingeaaterialgnay be

imt the i ti ith. ' ;
B
of Orgaric €omplounds/®nEE] loEliekSeHbWlileryvarnd ludbMandeeWitgyn

outes w be prefer.abl j
Bl e |4 Tk afO Ry St S il Roa g RN RS

25 presented as di EXPERMENTAL SEEEHONs capsul es or

tabl.ets; powders or granules; solutions or
Atglﬁ%\ﬁ%tl%'ﬁons, each wi th aqueous or non-aqueous |i quids;

edi bAeuseriseinrthe symipsds and cariveniionswisied in thegeprpcesses,
S _or water-j

| si =00 L0 QU . si fantifi
SR8 B8 gL P b i B0 S s
litérature tfoosxatams, the Jourhal o ttei AreericandChasnipalrfiasiety erfhe deurnal
I, it | - j ti ;
o By rEminaF (ool 4 bBeihflo BBBVEURASH o lied n the
examiphds arﬁﬂdrdu_fgaobtjtﬁesp@iwﬁm:l y, powder sblar ef pr epar ed
t the co . uitable fine size
o ARt g wi 1 ropauidhady

'Xing Wi th an appr opFi rmaceutical carrier
L girB);as an edi bl e car bohmil(edilditerayy, for exanpl e,

starch or. mannitol. Flaygr] Lyes,
“ld{rg'ﬁ'al'gﬁr??g agents, and cé%é%é’%%@% sr%gﬁhél so be
Mafke)nt . WO 2006/ 026703 POT(MIBROBGE);031099 27 Capsul es

ar de by preparing a m i gui d, or suspension
Hﬁi(é‘?rg?se and encapsul ati ﬁ{eﬁab}éel tin or sonme other
mlP@icky)j at e shel | nat er i aimol Ghillizoies); and

RT (room temperature); h (hours);

min (minutes); TLC (thin layer chromatography);
mp (melting point); RP (reverse phase);

T, (retention time); TFA (trifluoroacetic acid);

TEA (triethylamine); THF (tetrahydrofuran);

TFAA (trifluoroacetic anhydride); CDOD (deuterated methanol);
CDCl; (deuterated chloroform); DMSO (dimethylsulfoxide);

SiO;, (silica); atm (atmosphere);
EtOAc (ethyl acetate); CHCI; (chloroform);
HCI (hydrochloric acid); Ac (acetyl);

DMF (N,N-dimethylformamide); Me (methyl);
Cs,CO;3 (cesium carbonate); EtOH (ethanol);
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| ubricants such as colloidal silica, talc, magnesium
stearate, calciumstearate, or solid polyethylene
wahkywokewan be added to the m xture before thePCT/US2005/031099
encapsul ation. A 5 disintegrating or solubilizing
agent such as agar-agar, cal cium carbonate or sodi um
carbonate can al so be added33 o i nprove the
avai lability of the medi cament when the capsule is
i ngested. Moreover, when desired or necessary,
Etgethyizbl e binders, | ubritBurfes;butiylsi nt egrating agents,

M%?ﬂt( Qﬁor' g agents can ;f"r%c?Htlgltél GBI 8g);t 0 t he

anpl es of sui ers I nc e’ starch,
MB@smH (polyshyraneatksis irgend eq@valenttof asng)w&@@@rgenaut
T 5 6‘0 Ig tose, corn sweeteners, natural and synthetic
e§ Hg'°d as acaci a, tragacanth, or sodium al gi nate,
car h@mysm%thydvmﬁ indicated, alptempetdiyiee ace exprrgaset in ﬁ’/@mrees

d br f
Cilerase, Al Ecigtiasoed skt il eI R Al o
nMagresNMR Sjeetn alege revortiedronteviamat XR- a@ﬁda Mmlan; @nw-aoo a
V%m%%%yg%%étﬁﬁ@eéﬁ nd t&gqeé?lﬁect% ?JLEn# leg?lilgasl esﬂﬁtls lé?g

e 88iirt Farts<EEHnfildon qwm Sanﬁtsl heodphhg consTath‘a atesmamés of hertz

| ated, f
(e BoiEI0 PR s he cerarent iy iea gaf al Ednsted an s
(bt H%(‘Sﬁtﬂ’&[)@mlplet?r@(@faﬁéﬁ,l mgmiuiplzty, ablbre(btnad) A powder

m xture nma

sui t MBP%/SQQﬁtFﬁlWﬁH? egta'neanoeﬁﬂw'&foa“ﬁ‘%%é{l%}?°6?’ 03%)3518?35
spiRE6MeRpS fraMaVigronfaek LD aAItrIcﬁgnhe UKe o$isg eittedr Wdeodpheder s

such 20 as_ carbox h IceII i nat es,
CB@F@PUH§E3%¥‘%6¥§%$ﬁ%?gﬁ§P?UI @ 61Egﬁutlon

ret aAﬁlélWo%l ﬁﬂflayé}fchﬂﬁﬁﬁf)@ﬂabhy was Qe@d tbmrer@cmelpenmomr s

such uat ern abs

InORCRE (g Fad nE eolaten o ety Rore oS RE s,
crié?ﬁ‘é{&“zatlﬂhé%u\feﬂ a?&@fdﬂ@w\me% p@gmloatmtm(sh a bi nder
such_as syrup, starc st e, MmuCi|
ol uTheAsSal e et aen ! gp e ber s nes By Ab Jpiti
Vfb%tfbh?l??l?@tﬂéﬂ[?ﬁhr@ls&ﬁ(dm)%@ctrd&i:oﬂy’l Thé exm”n:eﬁtal V€D spectra
ranul atin e po r.ou
WEAGTH Y REh SR Bor e rirel BRI bty gt HaAAG

b&twdes 2000 kRN 8DOEM'ITAB l@e@%smﬂ' loe Slﬂé@hdd)resutamdbprograms was
[ ubricated to prevent sticki

LS B OdBIVCS Arediim | U Uprebriarbifa eyiohRefls Were

n%@?ﬂ/%bﬁ‘lp%ﬁhg% this @lpfénﬁ‘fent@l seEctrurrdiol the VO dpebirirmantediated for a
m xt ur e

d to tab
g BRE® DIt (R o FSEERICH AU RERPOEIP P Tgngsavih regard
t&%ls@@e‘tr%scbb;t/ éref D! gale c{hb@e/dm ivne. rFErlse?,LFF A fmewm dnd P.J.
ressed into table ou o
StaRBUG IO Ty arAareRy BP 2T it eatnerdR £ eyin. griaity
19RBEUES 1PL:ARICGAYsRian 98, Revision A.11.4, M.J. Frisch et al., Gaussian, Inc.,
Pittsburgh PA, 2002.

Compounds of formula (I) where R is H, tis 1 and all other variables are as

defined herein can be prepared according to Scheme 1:

Scheme 1
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coating consisting of a sealing coat of shellac, a
coating of sugar or polyneric material, and a polish

woaeieingrosf wax can be provi ded. Dyestuffs canpbe/uvadsed31099

to these coatings to distinguish different unit
dosages. WO 2006/ 026703 PCT/ US2005/ 031099 28 O al
fluids such as solutions, s34, ups, and elixirs can be
prepared in dosage unit formso that a given quantity
contai ns a predeterm ned anmount of the conpound.
Syrups can be prepar ~rf or exanpl e, by dissolving the
gonpound in a suitaply flavored aqueous sol ution,

(Rahile elixirs are aﬁed t hrough the use of a
no 5 al coh \ vehi cle. Suspensi gy § can be
fo d gener al di-per siff C*t"ﬁle
non vehlcle ub|I|ze
as et hoxyl ated I(|\al cohol S a d p

ethyl@ne sorbltol ethers preservati ves; fIavor
addi tives such as peppermnt oil, or natura
sweet eners, saccharin, or other art|f|C|a
sweet eners; and the li ke can al so be added. epe
appropriate, dosage unit formlafigas for or
adm ni stration can be n1croeneap&uh d. Theg N Yo —
fornulatlon can aI prepared t opr ol ong \Qr staln
xanple by ating or e

Iyners wax or the I|ke
Ia (I) and salts, solvates, adﬁ
'. Y, 1% derlvatlves t hereof, can
al so beNa¢gln|ster§ the formof |iposone dellvery
systens, such as s IanBIIar vesicles, |arge
uni | afiBi | ar vesicles, and™ nultilanell ar vesi cl es.

Li poé@ﬁ?ﬁurﬂ‘d’%’rbfl?&nfu@é U—Qﬂ cfah(b@ pRepyed ff ¥ siffilar method wherein R®

phos such as.chol esterol, stear am ne E

Inpfntﬁ@p@ﬁaﬂ\/bly\')cm (rie R ORheMetsaRssifaalvo FOmBRYRTS £F (qrinu

lop etiralal M) wit® alcorpblusdal
%ﬁrl ére{)?f/&g\s’@trﬁietgg%&ﬁb’&l gg@gjer dgl(m‘é'r eg Cbg@ihe 8 )(ovr)

alégmaiyRbiPRMIAD 3 CAMRAYIE 6 ©raka (HB WA cAmROE o
H@Br?@b&cﬂ@e Eamﬁﬁiﬁgd TH@ |ré‘d1}é't|@e°'arﬂfn@t|@r%% @é’caﬁfé@ out by treatlng

conpoun may be coup1 ed with sol ub ﬁg%w
thecaagunoand ef foemulg el et aGEPayBe y’ﬁ@r@u!@a( {/f@n inert
s&%r}f\(ﬁ ! d?é(é'é'n% 'onQ P@duﬁ:Pﬁ%genP%érﬂeadﬁ@ﬁ Alay R heated to 50-150

dr oxy | met hacrylanm de- phenol ,
(Sgr mgg?é@ |ent temperatire. Suitable solvents include dichloromethane,

dichloroethane, tetrahydrofuran, acetonitrile, toluene, and the like. The reducing
agent is typically sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, and the like. Optionally the reaction can be run in presence of
acid, such as acetic acid and the like.

Compounds of formula (Il) can be prepared as described in the literature (J.
Org. Chem., 2002, 67, 2197-2205, herein incorporated by reference with regard to
such synthesis). Compounds of formula (1l1) can be prepared by reductive amination
of compounds of formula (I} using processes well known to those skilled in the art of
organic synthesis. Compounds of formula (V) can be prepared by methods similar to
those described in the literature (J. Heterocyclic Chemistry, 1992, 29, 691-697,
incorporated by reference with regard to such synthesis). Compounds of formula (V)
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25 aspartam dephenol, or pol yethyl eneoxi depol yl ysi ne

substituted with palmtoyl residues. Furthernore, the
woanpoeéems may be coupled to a class of bi odegradaisk@®s/031099

pol ynmers useful in achieving controlled rel ease of a

drug; for exanple, polylactic acid, polyepsilon

caprol act one, pol yhydroxy Btyric acid,

pol yort hoesters, polyacetal s, polydi hydropyrans,

pol ycyanoacryl ates, and cross-|inked or anphi pathic
can Belprepziked ool opngposndsf oftfgrinuda &Y )svia RdaEtvecRINinakian using

f ormul ati ons 0 f transdermal adm ni stration
prms%sekn%negé%?%qstk@gd'|{shgra(rert?e pat ches intended to

r enmelisris ienidemttto wae ekitechindbe artiatdpmpesnd syietieR g Botd] carmie

reci pi ent. for . ' ' : i
profreed vy v i s Sy RSB, AdedByaclo B TRlBn
théyrt isthtibgnapeesds obforrgeladrwihdrg t e or fj ip @canbe roeEred B 3

. PCT/.US2005/ 031099 i.n.Pharmaceuti cal Research,
S"@'%)f?S s((llgéf)%,misﬁﬁ%ﬁrq%gfat ed herein by reference as

r el aCe@vpdunds ot formekai()evheray R ie s { isPhaMiaedyitakiejeaving group

formul ati ons f ' 1 00\ St i : i
(e TeRhLEeSUAE T Bbiidte, 8 g IRy AU vahiafcs 4 JEUerRed i
copnectionwithFolnuila dhsan paptepared &cgusling toiahaye, 2: aer osol s,

or oils. For treatnents of the eye or other external

ti ssues, for exanple nmouth and skin, the formul ations
S¢hymd2 applied as a topical ointnent or cream Wen

fornmulated in an ointnent, the active i@g}redi ent may
be enployed with either a paraffinic or ‘&
wat er - m sci bl e oi ntnent base. Alternativel t
active ingredient LYO be fornulated in '8 DAy
n oil-in-water crefam base or a water-in-oilNbasd.

3 [ at i gns adapicggheh&ftiod opi cal N—g2
e include eye drops fherein
| w-e+ssol ved or suspend in R@
t.

(

Phar maceuti I ens adapted for topic
adninistrat?ﬁn in the "Suth 15 include |0z
pasti [I'¢s, and nout hygshes. Pharnaceuti cal .
formul ati ons adapted for nasal administration, wheRem
the <carrier is a solid, include a coarse powdgn
having a particle size for exanple in the

Compounds of formula (I-G) can be prepared in a similar method wherein R®
in formulas (V1) and (l) is R20R®. Compound of formula (l) can be prepared by
reacting a compound of formula (lif) with a compound of formula (V) where LV is a
leaving group (e.g., halogen, mesylate, tosylate, or the like). This condensation is
typically carried out in a suitable solvent optionally in the presence of base, optionally
with heating. Suitable solvents include tetrahydrofuran, dioxane, acetonitrile,
nitromethane, N,N-dimethylformamide, and the like. Suitable bases include
triethylamine, pyridine, dimethylaminopyridine, N, N-diisopropylethylamine, potassium
carbonate, sodium carbonate, cesium carbonate and the like. The reaction can be
carried out at room temperature or optionally heated to 30-200 °C. Optionally the
reaction can be carried out in a microwave. A catalyst, such as potassium iodide,
tertbutylammonium iodide, or the like, can optionally be added to the reaction
mixture. Compounds of formula (V1) can be prepared by methods similar to those
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range 20 to 500 mcrons. The powder is admnistered in
the manner in which snuff is taken, i.e., by rapid
wonbhwlaéiosn t hr ough the nasal passage from a cearaiSz®E/031099
of the 20 powder held close up to the nose. Suitable
formul ati ons wherein the carrier is a liquid, for
adm ni stration as a nasal $pray or as nasal drops,
i ncl ude aqueous or oil solutions of the active
i ngredi ent. Pharmaceutical fornul ati ons adapted for
desaiibieviirstheaitdratarexChienh &hatrioBull. A0S, 93; ﬁ@traiawpm 1991, 47,
[
518% leﬁgeqrygz.gﬁ }9)% gh IR P9y eggr‘g@f}c%@?wenﬂstﬁem 9k, 129;

'met er ed dose pressuri ze
Ch@ﬁfsi@&ifsl—leteremdllc Compound's, 2A8AFIB, 59@ reach piearnesated by cal

i_ons ectal adm nistration may be

refsgegggmatb&e%agd gcb%'go& %‘%lge or as enemas.

Ph aromqnmmus af fofmmlmqluax( erfornaula i) wheredr Riali Hall and all other

istra

VaE' %ﬁrg as eélg ?s?ecﬁég@ﬂesmfﬁg%ﬁn FB@ é’d;dg?‘rg?/ccordmg to
Schemeng: at i ons. Phar maceutical fornul ati ons adapted for

parenteral adm nistration include aqueous and

non- aqueous sterile injection solutions which may
Schehiea3 n anti - oxi dants, buffers, bacteriostats, and

sol utes that render the formul ation i sgg)onl c vvlth t he

bl ood of the i ntended reci pient; and aqUsoy Eli

(Rﬁon aquegus ercl e Slapen5|ons whi ch 35 [je

ndi ng a5 and t Mng agents z
f | ati b WO OOGN 0 PCT/ USZ(SIOS/ 031099
Nnihe@@q éarvonatai t - \%I ti Hdose coflY ai flemrs,

s exanpl e seal ed anpul es amﬁ vi al s, aﬁ&—ﬁ§r+ﬁf———>
sto®d in a freeze-dried (lyophilized) coRelUfiesnaton
requiring only the addition of the sterile liquid
carrier, for exanple water for injections, imediately

HIOT to use. Extenporaneous injection solutions and
Sa--3|.-s may be prepahgd from 5 sterile powders,
4 i and tablets. In to the ingredients
pa g y nentioned abuvgy fornul ati ons may
i ncl tde gt her agiysehiconv ent @ in the art having
regard ~w®he typexpf _fornulatjon,in question. For
exanple, formul atj ons suit abl foF oral adm nistration

may- i §3f| av ot ng or col ofli ng agents
N
\ \
7 4
HaI6 5 (R“)m
(09] (A)

More specifically, compounds of formula (I-A) can be prepared by treating a
compound of formula (X) with a nucleophile. The reaction can be carried out by
treating the compound of formula (X) with a suitable nucleophile, neat, or optionally in
the presence of an inert solvent. The reaction may be heated to 50-200 °C or
performed at ambient temperature. Optionally the reaction may be carried out in a
microwave. Compounds of formula (X) can be prepared from a compound of formula
(1X) and a compound of formula (1) by reductive amination. Aldehydes of formula
(IX) can be prepared by methods similar to those described in the literature (e.g. J.
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10 The conpounds of the present invention and their
salts, solvates, and physiologically functional
wdeoniowasioses t hereof, may be enpl oyed al one or PCWUS2005/031099
conbi nation with other therapeutic agents. The
conmpound(s) of formula (1) and the other
pharmaceutically active ageit (s) may be admi ni stered
toget her or separately and, when adm nistered
separately, adm nistration may occur sinultaneously or
HetSrospafia&iticmsttyy 1992 28069 b ek incomusatedby ieferasce i regard to
C s) of formula (1) and the other
suﬁﬁ%?ﬁﬁ%%‘%?ti cally active agent (s; and the relative )
t i miAlgsnativelrdeampatndaof tonmulal(1-B) he. foeneatbavhereipRdeH. tis
1,505 BHRLSVE ?a?@ﬁ" bifgr %}%legeaqe EQ%@%\MW@%E&&% formula
PH agm ni stration 1 n conblination of a conpound of
(1)) camié prephedsadcoslingsiol Scheee, 4 or  physi ol ogi cal |y
functional derivatives thereof with other treatnent
agents may be in 20 conbi nation by adm nistration
Scem@di tantly in: (1) a unitary pharnmaceuti cal
gonposition including both conpounds; or, (2) separate
(Phar paceutj cal conpositions each incl Blhrg one af the
COofPOmYd Al ternatively, the conbination

et agent is qdnkny st er ed firs
Haarg,

ot her pnd or vice versa. ch sequenti al
adnmi ni strb@n 25 may be (XtBse in tinme or rempil~ig

tinme. e conpounds of thepresent invention y be
used Rplthe treatment @y gayydriety of disordeks and
coridi d, as suchkoeugifgrea@@pounds of t t

i nven\\i od may be used in combination with a
ot her/suiyt abl e therapeutic agents useful in/t

ot prophyl axis of those disorders<or
comrgi Jhe 30 conpounds may be usedl_l 4
conbi @at i DRt h any ot her phar maceuti cal"®onposi tRom
where such conbi ned therapy may be useful to nodul ate
chenoki receptor activity and thereby previERl and
treat inflammtory and/or imunoregul atory diseases.
The Poeweparalioefitdnoundy obfernode d-Gh RE snBiORT indermuylas(X)

0 r oo ful, I ' I
<80 TG BRIN SendhE Lol BRI bl st
a200HOORBGTBrMRIT (B0 S cOGHIDG 9f campMn & dorniia Pehaad e
transcy i se_ WJhibi ' ' . .
AR LIRSSl Rebpr e . sum
ceuping dither, coaglirigrebctoradefoSiile) wie koawn to thpee skillad indhe art of
organic chemistry can also be used to make compounds of formula (I-B). These

ri/ety of

coupling reactions are well known to those skilled in the art of organic synthesis.
A compound of formula (I-C) (i.e. a compound of formula (l) wherein R isH, t
is 1, pis 0, X is AyR®N(R"), and all other variables are as defiend with respect to

formula (1)) can be prepared according to Scheme 3:



todoxil, and sim | ar agents; Non-nucl eotide reverse

transcriptase inhibitors (including an agent having 5
wanvbie/iioslat i on activity such as i nmunocal , ol PCPrUE2005/031099

etc.) such as nevirapine, delavirdine, efavirenz,

| oviride, inmmunocal, oltipraz, and simlar agents;

Protease inhibitors such as38aqui navir, ritonavir,

i ndinavir, nelfinavir, aprenavir, palinavir,

| asinavir, and simlar agents; Entry inhibitors such

as TBchHemel51249, PRO 542, PRO 140, TNX-355, BM5- 10

806, 5-Helix and simlar %?ents I nt egrase i n(lal bitors

®$uUch as L-870,180 and sim agent s; Buddi ng N
i1 @ 7, and siml dr
ER5 inhibitors

, g 4271857, TAK449, as wel ||
as thoge di scl GBI WO 02/ 74789 RPCT/ #dso@h 39644, R
PCT/ tEsosF:%gg?s BGW, US03/ 3961%,) PCT/ USB3/39618, 2

PCT/2S08/ 39740, and  PCT/ USO3(3BY3%8 and similar' N N
agent s he scqgpe™f conbi natiens of conpounds of
i nv on with agents is i m
méni oped above, 1]' i nFudesNiy DL 4I nci pIRIA
cHfmMatkign with aHy pha! conmposi t
useful for the treatnent | V. A%" noted, in stth 20

conbigati ons the conpounds of the present invention (-

and ot her H V agent
o P GaR R G ror PRV AP BATA B Ros ey EEElat 0
(19 and ga@)C lﬂiﬂti@ﬁéll)& as ||thrau@3eS|¢hHMe 5, ¢dmepound of formula (X) can

o HapRc e PORPRUYY POl ORI & o P epg PR Bl o

RedtibE oNeorisdundkan @vmugi (aangiwodldsgnmmemmpoummiwmma (I-C).

[llustrative hetic t
pel onveangounsf epade () g medingrd ot e Bt h el «
|sW@ﬂaélﬁﬂhérﬂ/afrlbﬁlemré(asﬁgefﬁéarirpd:@mectllcm with foorhulah(B) can be
exanpl es escrl b | ow, protecting groups for
p@@ﬁ'@f’ﬁ% 5}9 OrSé’EE'?"P%e groups are enployed where
necessary in accordance with general principles of
sgnt hgti c chemi stry. Protecting groups are mani pul at ed
S ing to standard 30 nmethods of organic synthesis
(T. W Geen and P. G M Wits (1991) Protecting
Groups in Organic Synthesis, John Wley & Sons,

i ncorporated by reference with




regard to protecting groups). These groups are renoved

at a conveni ent stage of the conpound synthesis using
worbttsoderos hat are readily apparent to those skPCirad2008/031099

the art. The selection of processes as well as the

reaction conditions and order of their 35 execution

shall be consistent with tH® preparati on of conpounds

of formula (1). WD 2006/ 026703 PCT/ US2005/ 031099 32

Those skilled in the art will recognize if a

stereocenter exists in conpounds of formil.a I).

Accordingly, tihe sgope of he present inven
i des & ¥ble st@rgoj sorrers and i nj ot
onl cem' C c@@g&hds but al  emEnthoners

as ound is sre’a a singhe N
?ﬁagbgm @h N

Premnant\ll om?r may beroob |ned by ster eospecﬁfl
synt hgsj s, by resol ution of the ®¥nal produgicieEmimidh
conveni ent internediate, or by chiral chromatographic
nmet hods as are known in the art. Resolution of the
final product, an internedi ate or a starting materi al

mag)ke affected by any swtabr{é“ known in the
art. 5% exanpl e, Stereoche 'st f Organic
Conmp@unds E. L. Eliel, S. H W] d L N

Mandern ey 10 Interscience, 19991) ncor por ated by
ref erence M\Lth regb@ctb® St er eochem stiyr?
EXPERI MEKTAL R SECTLON-ABET evi at i ons: As used herein

the syndal ¢ and ZEHYBht i vrsHused IB & processes,
sche and—eXkanmpl es ar e ®bhsi st enty\ Wi h those used in
the con orary scientific 15 |it af‘l re, for

exanp tha Journal of the Americ em cal Society

or pgbee nql of Bi ol ogi cal cletfi ®yopeci fically,

t he fold ové fy=abbr evi ati ons may be used in the

exanpl es and thr oughout the specifi@®ion: g (grams);
mg (mllicgmans); L (liters); nbL (mlIliliters); 20 pL

( m CA%OHpW% of fpﬁﬁulé %Wé 5’@6 mrcﬁ férﬁﬁlm (ywhdrepis 1, Yis

(ol a (negahert z):
—@)NH) el Prigal suitaple |prquq:t@g)group for a carboxyllc acid, could

optionally be formed from a compound of formula (XIV). A compound of formula
(XVI) is deprotected, followed by coupling of the resulting acid with an amine
compound of formula (XVIl). This coupling can be carried out using a variety of
coupling reagent well know to those skilled in the art of organic synthesis (e.g., EDC,
HOB/HBTu; BOPCI). The reaction can be carried out with heating or at ambient
temperature. Suitable solvents for this reaction include acetonitrile, tetrahydrofuran,
and the like.

Compounds of formula (I-G) wherein R is H and R*0OR® is -CH,OH, tis 1 and
all other variables are as defined in connection with formula (I-G) can be prepared

according to Scheme 7:

Scheme 7



RT (roomtenperature); h (hours); 25 min (mnutes);

TLC (thin layer chromatography); np (nelting point);
wWeRo(ereev®Bse phase); T, (retention t| ne); TFA PCT/US2005/031099

(trifluoroacetic acid); TEA (triethylamne); THE

(tetrahydrofuran); TFAA (trifluoroacetic anhydride);

CD30D (deuterated nethanol 0 30 CDCl 3 (deuterated

chl orof orm); DVMSO (dinethylsulfoxide); SO (silica);

atm (atnosphere); EtOAc (ethyl acetate); CHCI 3

(chloroform; HC (hydrochloric acid); (RAg

DI\/F(N N-di hylforrmmde) Me (nethyl);
(RaneS| um car bolnat®) ; Et OH)( et hanol) WO 200

82005 034 I 33 Et (tert ;
( met hanol ) " p- TsOH (p{tol oni ¢ agiyd) Nn—_:
H( PROPYSEYPENne res|y ﬁ equitval ent @Iof gL FoH_

)Ar gonaut Technol ogi es). @®)Unl ess ot hg
ind| cated, all tenperatures are expressed in
(degrees Centigrade). Al reactions conducted at room
tenperature unl ess otherwi se noted. 1H NWVR spectra
wgre recorded on a Vari ap VXR- 300, a Varian Unlty 300,

i ty-400 i nstRusent, qr a General E®ytpic

a Va&® >
QEISOO.m cal shifts a e\ essed in parts ers
m PN@T~ppm b un| ts up,lz

tW 8|ve amination

onstants are iR~
units of lhertz NH5ePRE) . SpNT ttTng patperns descri'be
appar e NTRT ¢ pLi®dtigs and ar endgsi giated as s N—R?
(singkgt), d (doypket), t (tripl et) —q—(—q'crartet) m
(ul t t) or br (broad). SsS sp &t’,rgwyvere \

u5| ei her At nospheri c | oni zation (AP

ects a8 pray | oni zati-ow ( 5 Anal yti c&—Yhi ®)

obt ai ned on M cromass Pl atf mor ZI\/Q, \\ OH
spectfr ongters from M cromass Atetluctlooham UK, N

m

Iayer chr omat ogr aphy was used to vérlfy the purity of
X) (X-B) (-G)

More specifically, compounds of formula (X-B) can be prepared by treating a
compound of formula (X) with a nucleophile. The reaction can be carried out by
treating the compound of formula (X) with a suitable nucleophile, neat, or optionally in
the presence of an inert solvent. The reaction may be heated to 50-200 °C or
performed at ambient temperature. Optionally the reaction may be carried outin a
microwave. Compounds of formula (X) can be prepared from a compound of formula
(IX) and a compound of formula (1l1) by reductive amination. Aldehydes of formula
(IX) can be prepared by methods similar to those described in the literature (e.g.d.
Heterocyclic Chemistry, 1992, 29, 691-697, incorporated by reference with regard to

such synthesis).
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i nternedi ate(s) which could not be isolated or which
were too unstable for full <characterization as well
wagodsm26B| ow t he progress of reaction(s). ThePabaskewse31099
configuration of conpounds can be assigned by Ab
Initio Vibrational G rcular Dichroism (VCD)
Spectroscopy. The experi medflal VCD spectra 20 were
acquired in CDCl 3 using a Bormem Chiral RTM VCD
spectroneter operating between 2000 and 800 cmi. The

Gaussq'Rﬂi 98 Suite of conputati onqk rograrrs was used
to calc g _hpeel VCD spectruns. edospem cal
assi gnme ade by conparing fihis i ment al
spectrum ‘ CD spectr m cal cul ated nodel
structure WM th - @@)z configuratibn. | cor por at ed

by reference w tl\grrggar,ﬂm% to such spectrogc
J. R Chessenan B” Frisch, F.J. Devlin

St ephens, Che Phys. Lgtt. 252 (1996) 211; P.

St ephens and J. DevI| i:lty 1 00 172;
and Gaussi @, 98) Revi SI §§4 M J. .,
Gaussi an, | N Pi ttsb 2002. )Junds o
fornulbla (I) whene Ris IFEF UP"P'% 1 and al

vari abl es e 30 defined herein repar ed
accor &gt 0 (&l Scheme 1 2%;06 3{9'

PCT/ US2005/ 031099 3}'21 NR2 (Rn NR3 1 Ny >2m

Reductive (R amnation Il O(R 4)m N, R2 N
\' Rs RedUCtl(%/é N amnation YP X HO(((RE;}/)CI\I(R@" :
PNR3(I)

Compound of formula (1-G) can be prepared from compound of formula (X-B)
via hydroxymethylation. Thus compound of formula (X-B) can be treated with
formaldehyde or a suitable compound that generates formaldehyde in a suitable
solvent optionally in the presence of an acid. Optionally the reaction can be heated
between 30-150 °C. Suitable solvents include water, acetic acid and the like. Suitable
acids include acetic acid and the like.

Alternatively a compound of formula (I-G) can be prepared from a compound
of formula (X-B) by a two step sequence. This involves treatment of compound of
formula (X-B) with POClI5 in N,N-dimethylformamide (formyiation), followed by
reduction of the aldehyde to an alcohol of formula (I-G). The reduction can be carried
out by using any suitable reducing agent in a suitable solvent. An example of a
suitable reducing agent include sodium borohydride, lithium borohydride, borane and
the like. Suitable solvents include alcohols (methy! alcohol, ethyl alcohol) and the
like.

Compounds of formula (I-G) wherein R is H, R?0OR® is-CH,OH, tis 1, pis1,Y
is C(O)NH and all other variables are as defined in connection with formula (I-G) can

be prepared according to Scheme 8:

Scheme 8
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\ NYP XNR2 (R4 )m(V) (Il1l) Conmpounds of formnula
(-G can be prepared in a simlar nmethod wherein R3

wonodeoéemBas (1V), (V) and (1) is RaOR5. More PCT/US2005/031099

specifically, compounds of fornula (1) can be
prepared by reacting a conpound of fornula (Il) with a
compound (IV) or 5 alternat4drely reacting a conpound
of formula (I1l) with a compound of forrmula (V) under
reductive conditions. The reductive am nation can be
carried out by treating the conpound of f@®'yula (LI)
L) with co(gpound f formula (1V) or ( '

|ﬁérﬁt sol ¢ ce of a reduc:| ng age
The ction n¢y) pé! heat ed 50 OC or per d
Sui nts incluge N-—o2
Pr@oﬁhlf\br oﬁbttgﬁﬂ%ﬂéﬁ [21(601,0) hane tetrahydr of ur af R -

acetotMrile, toluene, and the fke. The redreitye amination
agent is typically sodi um borohydride, sodium

cyanobor ohydride, sodium triacetoxyborohydride, and

tl;re li ke. Optional lgythe reaction can beRHN | n

resance~of aci d, sun cetic acid and £%8 Re.
be prepared as dg
. Chem, 2002, @7,

2197 2205, herein |ncor por £d, by reference W t hN—
regard B\stu%ﬁe@?*?ﬁ“hfem S C‘?drrpcmrs‘_of> f or mulfa FI 1)
can beg prepar%e LE’Y reduct ve am n&tHi®n of co und§
of 1 Si gng PNOC®sses wekill known t &\t RpSE™ OR®

skill len the)ar'i' 20f oygQni ¢ synt heS|s Co dinds of
for V) can®y® prep4red) by nme

é: Cribed in tkeY ure é‘rd(o NGRY

¥ (R1,992, 29, 691- 697 réagg,r) rated by "
refer ence W th regard topgy synt hesi s). Conppands of
formul axyl V) WO 2006/ 0261103 CT/ US2005/ 031099 35 can
be prepared from conpounds of formula (V) via

L s
atdPr @ra srﬂtablernmiectdrgv@remrefoRa|cgrbwyqu-aqmr¢oblg oppieraliy bedormed
frélslagréoﬁrlgpnd(ub 8&@0?@1&!30(&3@8 Aoégnlrdd?ﬁg olf fbrr%ﬁrae(%/l)]rs dé‘)r%%cted
followed by coupling of the resulting acrd with an amine compound of formula (XVII).
This coupling can be carried out using a variety of coupling reagent well know to
those skilled in the art of organic synthesis (e.g., EDC, HOBt/HBTu; BOPCI). The
reaction can be carried out with heating or at ambient temperature. Suitable solvents
for this reaction include acetonitrile, tetrahydrofuran, and the like. Compound of
formula (I-G) can be formed from a compound of formula (XVI-B) by
hydroxymethylation as outlined in connection with previous Schemes.

A compound of formula (I-E) where R is H, R?0OR®is CH,OH, tis 1, pis 1 and
Y is -NHC(O)- and all other variables are defined in connection with formula (-G)

could optionally be formed from a compound of formula (XVII) as outlined in Scheme
9

Scheme 9



5 the art is that conpounds of fornula 1 where t is O
or t is 2 can be prepared in a simlar fashion as
wouabdeien3i n Schene 1. Conpounds of fornmula (| PCnusz@®s/m31099

Ris H t is 1, LVis a suitable |eaving group (e.g.,

hal ogen, nesylate, tosylate, or the like) and all

ot her variables are as defi43ed in connection wth
formula (1) can be prepared according to Schene 2: 10
Schene 2 (Rn LV N (Rl)n N R3 Condensation NWR2 N 'Y

XrN:pF:N\RS (R4)mNYPX (1) (V) \
(RAmM Rl Corrpl f fo%& G ca@dg@mprepared
|naS|m|a rein armul as (VI)
and (I) %enaﬁﬁﬂ@ﬂdﬁ’ld IaH(I) can be

pr epar &4 by, reacting a con‘pound(xmn% formula (I1l) wth
a conpound o% formula (VI) where LV is a |eaving
group (e.g., halogen, nesylate, tosylate, or the

li ke)( s Thi s condensg@hdoghenohsimind y@heal |y carried out in

a suitaphke_sol vent Rysetshal |y in esenc@*@f*hase,
opt i onm—w heating. Suitabl L);)éﬁb i ncl ude
tetrahy ran®Hdi oxane, ac Nri I Ry 20

ni t ronet haf®) N, N-di et hyl f oy/mam de, and the |ike.

Sui t abl e bases i ncl ude trirst hyl am ne, pyrl di ne

di met hw am nopyrl di @), N-di i sopr opyl(

pot assi bonat e, car bonat e,
car bonatb he |ikeX~y eacti on can
out at roW¥m Yenperature or optiopally. heat ed »ukzso 200

C. Optior#l | §~ghe reactign &an arrje g in a

de, 25

mcr omyst S as pot assium i
tertbutylfanmoni um i odi de) dr the like, canlYogtionally
be added to the Leactl OK\ 2
>:N GOW HN Ry
(XX1) )]

Ph

acid or m j : ;
acud chloride

CHZO
N \ Acid N\ N o
2\ N ><\:N
0o l,, DMF
_ POCI,, o
XY, (R"),, followed by XY GY
reduction
(XXI1-8) (-E)

In more detail a compound of formula (XVIII) is reduced, followed by Pd
catalyzed coupling with benzophenone imine to give a compound of formula (XX).
This coupling can be carried out using a variety of palladium reagents and ligands
well know to those skilled in the art of organic synthesis (e.g., Pd(OAc), and BINAP).
The reaction can be carried out with heating or at ambient temperature. Suitable
solvents for this reaction include toluene, acetonitrile, tetrahydrofuran, and the like.
Compound of formula (XX) can be oxidized to an aldehyde using any suitable
oxidation method (e.g. MnO; in dichloromethane and the like) followed by reductive
amination with compound of formula (l1) to give a compound of formula (XXI). The
reductive amination can be carried out by treating the compound of formula (1il) with
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m xture. Conpounds of forrmula (VI) can be prepared by
nmet hods simlar to those WO 2006/ 026703
WOCH6lUS2085/ 031099 36 described in the |iteraPdras2005/031099
(Chem Pharm Bull. 2000, 48, 935; Tetrahedron, 1991,
47, 5173; Tetrahedron Lett. 1990, 31, 3013; J.
Het erocyclic Chem stry, 1948, 25, 129; Chem stry of
Het erocyclic Conpounds, 2002, 38, 590; each
i ncorporated by reference with regard to such
thesataéthesiis hin irferiGmineotindbe pfestoceanefl saregucing agenteThe easiion

e SRS Gt b it SO BBy e g savens
indﬂlc?ptﬁdir@@ézmegqnéicldighIbmetf@o!la,etateaI@/__drcggta@ngcejor@jtr@m!\qene\; and
thegﬁﬁ%gﬂﬁ%trggj%rl\g T{ﬁnt% te/éif\,%lgy Shﬂ%bboréé)(dw&e/l ]L,\% | rfw')"()en aq
cyfieshoedHydede rsodiaim iacetoRbprohyiden anflithe lige Cptipmally éhe reaction
ca?I ﬁgz)rmg ﬁl &ng?r%)o%%ciﬁog@;as%cgi?a% a}1d B 1iké. ﬁly(’ﬁ'@lysé oPthe
benzophenone imine yields a compound of formula (XXI11). Suitable hydrolysis
conditions include treatment of compound of formula (XXI) with hydrochloric acid and
the like in a suitable solvent, such as tetrahydrofuran. Treatment of an amine
compound of formula (XXIl) with an acid chloride or alternatively with an acid in the
presence of a suitable coupling agent (e.g., EDC, HOBt/HBTu; BOPCI) gives a
compound of formula (XXII-B). Conditions for coupling of an amine compound of
formula (XXII) and an acid or an acid chloride are well know to those skilled in the art
of organic synthesis. Compound of formuia (I-E) can be formed from compound of
formula (XXII-B) using hydroxymethylation conditions outlined in connections with
previous Schemes.
AcmmmwﬂoﬁmmwaWHmmmeWDRﬁsthHnamhnmthBLp
is 0 and X is a piperazine suitably substituted with Z, where Z is C+-Cealkyl! or Cs-
Cscycloalkyl and all other variables are as defined in connection with compound of
formula (I-G) can be synthesized in a chiral fashion as outlined in Scheme 10:

Scheme 10:
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reduction \_/
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A compound of formula (I-F) can be prepared from compound of formula

(XXXI-B).

X
P | P
N E —_— N Y
~o2 CH,0 N
/g R Acid R
N
L\ OR N on
2 POCl,, DMF N
\_/ N\\/N‘Z followed by \ / N/\\N~Z
reduction \_/
I-F
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conmpound of formula (XI-B). The coupling reaction
depi cted below is a Suzuki coupling, other coupling
woeemteens (e.g. Stille) well known to those sRCIiusenos5M31099
the art of organic chem stry can al so be used to nmake
compounds of fornula (I-B). These 15 coupling
reactions are well known td6those skilled in the art
of organic synthesis. A conpound of formula (1-0
(i.e. a conpound of formula (I) wherein Ris H t s
1, [@Confpddind X¥f fosmMNaRaN) R20 & peepsired frorotchepouiad pidbimega

Bk el SRR S B 9208 et
w1tﬂ¢3/n\é‘ﬁ?é?@5é 084 80ab!& BomBuureithatgenBrates foRnFldehyderinjargitable
sofei o (e Pradberoraf g Oofphdl (E4EAG P = ppates
betwveerB0-T5°ANGuitBble Golventd iNatadeXivate) adtis acidane the Bkes Suitable
ack sale 208 BARIE (11| Ra'i s RaORS n for mul ag
( X) ,Altefrétivly arwdnipoufidl of fophilar{aF) gan kesprepéned fioat @ gonpound

of %’r%i&)&(l@) %39 gq\cl)vg régeposf.eqfugrr]gu LIﬂls( %90|\Fe§rﬁeatment of compound of
formula (XXXI-B) with POCls in N,N-dimethylformamide (formylation), followed by
reduction of the aldehyde to an alcohol of formula (I-F). The reduction can be carried
out by using any suitable reducing agent in a suitable solvent. An example of a
suitable reducing agent include sodium borohydride, lithium borohydride, borane and
the like. Suitable solvents include alcohols (methyl alcohol, ethyl alcohol) and the
like.

A compound of formula (XXXI-B) can be prepared from a compound of
formula (XXXI)

N/ E \/©/ o~ Deprotection N/ v
Then N
: reductive amination ~R?
N \/g i . NJ%
RO )
\_/™N_N-z \ /N
XXX XXXI-B
Treatment of compound of formula (XXXI) with a stong acid in a suitable
solvent is an appropriate deprotection method. Suitable acids include trifluoroacetic
acid and the like. Suitable solvents include dichloromethane, dichloroethane and the
like. The reaction can optionally be heated. Alternative deprotection methods include
use of Lewis acids (e.g. BCls, AICls, BBrs and the like) or removal of the protecting
group under reductive conditions (e.g. Pd on charcoal or PtO; under H, atmosphere).
The resulting amine (compound of formula 1 where R? is H) can then be treated with
a suitable aldehyde under reductive amination conditions to give a compound of
formula (XXXI-B). The reductive amination can be carried out by treating the amine
with the aldehyde in an inert solvent in the presence of a reducing agent. The
reaction may be heated to 50-150 °C or performed at ambient temperature. Suitable
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5 be coupled with a conmpound of formula (XIlIl) to form
a conpound of forrmula (Xl I). Reduction of conpound of
woanwsikerog Xl 1) woul d gi ve a conpound of fornul aCtiuseos/031099

A conpound of fornula (1-D) (i.e. a conpound of
formula (1) wherein Ris H t 1is 1 and all other
vari abl es are as defined i @7connection with formula

(1)) can be prepared according to Schenme 6. 10 Schene
6 WD 2006/ 026703 PCT/ US2005/ 031099 39 (R1)n 10 (R4)m
soluBhts ifdludeRiigiioremetiank) dithigrostienghietrabygirefarane aeatenitrile,

ol 209 B ek Py A il S B i

cyéhd%roh&dﬁdé sodluupﬂrnacsg;o%blﬂk@ydhd@s and the Ike( Qgtnpn)allwth@ feagfion
X-Y Proof P 4
Cae&ﬁﬁﬂn RPTEPCT6S E’ﬁ?g(%w&g a{:(aﬁs .gag%h%r@peol{%gv:)% f\or mul a

(1) Abgmpouyndics farmuba E&XXI) can be prepared from a compound of formula
(XXIX) and compound of formula (XXX):

vl ﬁ ﬁ
) J%
[; Reductive amination @\N I\

7 NNz

XXXI
Reductive amination of compound of formula (XXIX) with a compound of

XXIX

formula (XXX) gives compounds of formula (XXXI). The reductive amination can be .
carried out in an inert solvent in the presence of a reducing agent. The reaction may
be heated to 50-150 °C or performed at ambient temperature. Suitable solvents
include dichloromethane, dichloroethane, tetrahydrofuran, acetonitrile, toluene, and
the like. The reducing agent is typically sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, and the like. Optionally the reaction
can be run in presence of acid, such as acetic acid and the like. Compound of
formula (XXX) can be prepared form (S)-(-)-1-(4-methoxyphenyl)ethylamine and 6,7-
dihydro-8(5H)-quinolinone (J. Org. Chem., 2002, 67, 2197-2205) by reductive
amination.

A compound of formula (XXIX) can be prepared from a compound of formula

(XXVI.
A~N=N_ O
=N OH 4
- /
N N\/)—/ Oxidation Q\l/\)_/

o ;)
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-C(O N+ ) where Pr is a suitable protecting group for

a carboxylic acid, could optionally be forned froma
woangeaem3 of formula (XIV). A conpound of for meC®&U52005/031099

(XV1) is deprotected, followed by coupling of the

resulting acid wwth an am ne conpound of formula

(XVI1). This coupling can B8 carried out using a

variety of coupling reagent well know to those

skilled in the art of organic synthesis (e.g.

HOBIGhidBifiun oBERAMUNTH Eormeiec XMl givestrecarapaune ot &jtnula

h, heat i n I
oD ARG P el Al ETh repEiERdthoF formlel RRVAD with
Mri@tin atepitaloié soleent. smoabdmsblvms include d@bmﬁ@uw@@n%fchloroform
rein Ris Hand RaOR5 is -CH2

d'cf?qéa%lha%é?nﬂ]ﬁﬂzgvarl abl es are as defined in s
Severahadditiaral vkid4tidhanetbbds kriowd) todbeserskillgd dpteat are suitable for
thacc% ng to Schenme 7: 15 Schenme 7 WD 2006/ 026703

B EE%05/031099 40 (R1)n (v O(RHC I1) G i ON

N N tdrapoung of forbotza@XNINeaH bel preparsd Rem a-ggmpoung of formula
(X&Vbl) (1 X) Reductive amnation (Rl)n (Rl)n (RL)n |

A Nucl eophile / NCH2ZON NRzZ (XI) _ NR2 Acid

NR3 2 3 Heat N 1\or/—4\INPoC|3 N OH
N o N Nz (L)
o O

XXVII N
Hal [

N
XXVI é XXVIil

Treatment of compound of formula (XXVI) with piperazine of formula (XXVII)
optionally in a suitable solvent optionally with heating or in a microwave can be used
to give compound of formula (XXVIIl). Alternatively the piperazine derivative (XXVII)
can be treated with a stong base, such as n-BuLi or LDA, to form a salt. Treatment of
a compound of formula (XXV1) with such a salt in a suitable solvent, such as
tetrahydrofuran, can be used to form compound of formula (XXVI11). Compound of
formula (XXVI) can be prepared as outlined in Scheme 10 by reduction of aldehyde
of formula (XXV). Aldehydes of formula (XXV) can be prepared in a similar fashion as
described in the literature (e.g. Tetrahedron 2002, 58, 489).

A compound of formula (I-F) where R?OR®is CH,OH,nand mare 0, tis 1,
and X-Y, is a piperazine suitably substituted with Z, where Z is C4-Cgalkyl or Cs-
Cacycloalkyl and all other variables are as defined in connection with compound of
formula (1-G) can be synthesized in a chiral fashion as outlined in Scheme 11.

Scheme 11



followed by OH 7 4 Nreduction N Hal 6 5 (Ra)m X-YP

(RA)r" X-Y (RAYmM (X) (X-B) (I-G More specifically,
woanpmeems of fornmula (X-B) can be prepared byPCTA&RI08/G31099

a conpound of fornmula (X) with a nucl eophile. The

reaction can be carried out by 5 treating the conpound

of formula (X) with a suita® e nucl eophile, neat, or

optionally in the presence of an inert solvent. The

reaction may be heated to 50-200 C or performed at

anbi ent tenperature. )Gpt\l onaIIy _Meac®i on may be

carr i@ ok'g%_\({%a nt . o@k—g? formul a (X)

can Neghargd from corrpound formula (1X) and a

compound of formula 3T by redu t|v nati on.

Al dehy"!?és of fornmul aX.’ZW"(IX) ca %X%mred by

net hods §f¥ril'ar to those describggd in the literature

(e.g. J. Heterocyclic Chenmistry,> 1992, 29, 691-697,

i ncorporated by reference with regard to such

syntheslks). WO 20002603 P 52005/ 031099 41 (R1)n

N 20 ON MNmR2ticAci d , N PC%lS DVF N

f ol by S ON r educts on - N /p X Yp (R4) m

m (X—,g% (I Compound of forrmﬁa can be

prepare rom conpound of fornmula (X-B) via

hydr):(a)éérrei hyl ati on. Thus conpound of fornula (X-B) can

be t ted with 5 formal dehyde or ui t abl e conpound
t hat generat S | dehyde in a surtable
Deprotection P>
- - N"
—NH
XXX CH,0
Acnd

QNV\)—/ (\/O : POCI DMF N :
N _, followed by
XXX /NH ~R? reductlon
[ ) SN
N \

| Reductive amination N /\\ N /‘\
\4 N
XXIX

Compound of formula (I-F) can be prepared from compounds of formula
(XXIX-B) by hydroxymethylation as described in connection with previous Schemes.

CH,O

Acid
AN AN
» L.
N E POCIS, DMF N

followed by ~
\R2 reduction /Q/\RZ
—
NN N\ AN OH
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solvent optionally in the presence of an acid.

Optionally the reaction can be heated between 30-150
wQ20@sé@mbl e sol vents i nclude water, acetic acPdTase005/031099

the like. Suitable acids include acetic acid and the

like. Alternatively a conpound of formula (1-G can be

prepared froma conpound 180 of fornula (X-B) by a two

step sequence. This involves treatnent of conmpound of

formula (X-B) with POCI3 in N, N-di met hyl f or mam de

(f or Carhpdunandf forfralld EGEY-B)ycan rbedmenareﬁhfr@m cofporndreeffgenula

an I I G . The reduction can be
&@F%%@%%BVWGSQ@%%E%&L°& tabl e reducing agent in a

sui tabl e solvent. An exanple of a e reducing

agent in odjum ha dride, it} bor ohydri de,

bor ane and I|k . abl e sotwe i ncl ude
yI

alcohols al cohx yl aIcohoIN and the

like. Co unds of M,,nulgNu-G) wherdin ’Ris H, RaOR5
I s- CH2CH, sl pis_1 Y is CQO and all other
vari abl e e as defined |n connect i with fornul a
(1-G can ! be preparailchecoriditioyg t 0/Sc erre"8\ 20
Schene 8 V¥ 2006/ 026703 PCT/ US2005/ @ (R1)O0
(RAYmCl - (RAYmM (Vi) d ONPrOOCN en ag
carbonate Pr N/ H(lIlIl) HR2 (XI X\/) Reducti ve

gg‘p Pg'{née éé{&lugt#g]f)@ném can(brg carhed\bl¥ it an thehf fBRenBnth&bresence

of a reducing agent. The reaction may be%eated to 50-150 °C or performed at
ambient temperature. Suitable solvents include dichloromethane, dichloroethane,
tetrahydrofuran, acetonitrile, toluene, and the like. The reducing agent is typically
sodium borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride, and
the like. Optionally the reaction can be run in presence of acid, such as acetic acid
and the like. A compound of formula (XXXIII) can be prepared from a compound of
formula (XXX) by reductive amination followed by deprotection using conditions
similar to those described in connection with Scheme 10. Compounds of formula
(XXIX) can be prepared in a similar fashion as described in connection with Scheme
10. As is evident to one skilled in the art the other enantiomer can be made in a

similar fashion.

EXAMPLES
Example 1: 5-Fluoroimidazo[1,2-alpyridine-2-carbaldehyde (Intermediate)

To a solution of 6-fluoro-2-pyridinamine (Tetrahedron, 2002, 58, 489, incorporated by
reference with regard to such) (2.8 g, 25 mmol) in ethylene glycol dimethyl ether (28
mL) was added trichloroacetone (7.9 mL, 75 mmol). The mixture was stirred at room

temperature for 15 hours and the resulting precipitate was collected by filtration and
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NAcid NR NNN 3 ORS XNH2 NN N(XVII) OR7 4 X-Y
POCI31 DM X-Y 4 PrOOC (Ra) P (R4)mfollowed by p (R

wOmoeB28708n r eduction (XVI-B) (1-0O (XVI) A corpomsznos31ng
formula (XVI-B) where Ris H t is 1, pis 1 and Y is
-C(ONH and Pr is a suitable protecting group for a
carboxylic acid, could optisddnally be forned 5 froma
compound of formula (XIV). A conpound of fornula (XVI)
is deprotected, followed by coupling of the resulting

refasied iméthil sdcohahisal clonp bouars. dhefreaatioh anixtdig was coofed o room

coupl i b i ) : . _
ter‘erB%,IéHr(?T oﬁgé]{&%aﬁqa‘f %ﬁrslpl\e/g% g\\ljél%ﬁggﬂoﬁ'%ggag\é%?i ﬁ:f%ég@{: r\?"tth r?(aentu rated
aqaebdusi$odiung bicarbongiet e sgdrec yer EBOsOlRIEEL driwith magnesium

suffto e e 68 R S8 Fag [0 M G0y Eble

cattiinate feaR hoors, cautédiberoamdemperature.eandtextraglied avif ur an,

GRS By IR G B3 UM ggreShunt SlreREaRer e
cohwstitexatmetdng BttigaB4%syiad) 5-luedinidazophRalnyridinevd-easbaldehyde

revi o C 1
B e Ay
1H)N6I6H @ 18RdLE oW DRrarabhialin ewtter alcoedettetiacetate) R, = 0.60.

connection with formula (1-G 15 could optionally be
formed froma conmpound of formula (XVII) as outlined
Exd’r‘n%i@t besmrorfoimRrize -8 WiliRe QafRAdblde (Intermediate)

_ 5/031099 43 0 (R4) na)CICI (R4) Reduction
(vile d NO =

N
N

\/ Br

N
|

To a solution of 2-amino-6-bromopyridine (10 g, 58 mmol) in ethylene glycol dimethyl
ether (66 mL) was added trichloroacetone (18 mL, 173 mmol). The mixture was
stirred at 70°C for 15 hours and the resulting precipitate was collected by filtration
and refluxed in ethyl alcohol (50 mL) for 7 hours. The reaction mixture was cooled to
room temperature, concentrated, dissolved in dichloromethane, and washed with
saturated aqueous sodium bicarbonate. The organic layer was isolated, dried with
magnesium sulfate, and concentrated. The resulting solid was refluxed in aqueous
calcium carbonate for 1.5 hours, cooled to room temperature, and extracted with
dichloromethane. The organic layer was dried with magnesium sulfate and
concentrated to give 6.6 g (50% Yield) 5-bromoimidazo[1,2-a]pyridine-2-
carbaldehyde as an orange solid. "H-NMR (CDCls): § 10.16 (s, 1H), 8.37 (s, 1 H),
7.69 (d, 1H), 7.22 (m, 1H), 7.16 (m, 1H); TLC (10% ammonium hydroxide-
acetonitrile) Ry = 0.44.

Example 3: N-Methyl-5,8.7.8-tetrahydro-8-quinolinamine (Intermediate)
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Hal N N Then aq carbonate Hal NNJ H (XVI1) (xvllp
(R4) Benzophenone imne (R4)m-N N Pd catal yst
wori@akéman ' / Ph om'/ OH Hal OH N Ph (R )" PCRLS2005031099
r\p (R1)" \ NN (Illl) NRZ N, R2 Hydrolysis NNR2 H
Reductive amnation N N Ph N (R4)m H2N (R4)m Ph
(XXI) (XXI'l1) acid or N acid chloride NRZ NR2 CH20
N Acid N O NN ORPCCI3, DW X-Y X-YP (R4)m
followed by P (R4)m reduction (XXII-B) (I-E) In nore

detail a compound of forn VI11) is reduced,
foll owed by Pd catal yZed «@ g Wi th benzophenone

imne to give a conpou la (XX). This

coupling can be carried Nt uyng a variety of

pal | adi um reagents and | i gan 5 well know to those

skilled in the art of organi thesis (e.qg.,

Pd(QAc)2 and BINAP). The reaction can be carried out
Tonk sblutierasf 66 ditydre8(ahbieinelinosairaludedrie gemIpk Ripeesses above

(1.5 g, 10 mmol) in dichloroethane (50 mL) was added methyl amine (2 M in
tetrahydrofuran, 10 mL, 20 mmol}, acetic acid (580 uL, 10 mmol), and sodium
triacetoxyborohydride (4.3 g, 20 mmol). The mixture was stirred at room temperature
for 15 hours and then filtered through a silica plug and rinsed with 10% ammonium
hydroxide-acetonitrile. The solvent was removed and the residue purified by flash
chromatography (0-10% ammonium hydroxide-acetonitrile) to give 1.4 g (85% yield)
N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a yellow oil. '"H-NMR (CDCls): & 8.37
(d, 1H), 7.36 (d, 1H), 7.05 (t, 1H), 3.64 (t, 1H), 2.75 (m, 2H), 2.52 (s, 3H), 2.11 (m,
1H), 1.96 (m, 1H), 1.75 (m, 2H); MS m/z 163 (M+1).

Example 4: N-[(5-Fluoroimidazo[1,2-alpyridin-2-y)methyl}-N-methyl-5.6,7,8-
tetrahydro-8-quinolinamine (Intermediate)

A
N/
AN
NN
|N
\/F

To a solution of N-methyl-5,6,7,8-tetrahydro-8-quinolinamine (340 mg, 2.1 mmol) and
5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde (344 mg, 2.1 mmol) in dichloroethane
(10 mL) was added acetic acid (120 pL, 2.1 mmol) and sodium triacetoxyborohydride
(1.3 g, 6.3 mmol). The mixture was stirred at room temperature for 2 hours and then
filtered through a silica plug and rinsed with 10% ammonium hydroxide-acetonitrile.
The solvent was removed and the residue purified by flash chromatography (0-10%
ammonium hydroxide-acetonitrile) to give 0.6 g (93% yield) N-[(5-fluoroimidazol[1,2-
alpyridin-2-yl)methyl}-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a tan solid. "H-
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solvents for this reaction include toluene,
acetonitrile, tetrahydrofuran, and the |Iike. Conpound

wofhodeoréemoBa ( XX) can be oxidized to an al dehydeCusiSe®s/031099

any suitable oxidation nethod (e.g. MQ2 in

di chl oronet hane and the |like) foll owed by reductive 10
am nation with conpound of ¥3»rnmula (I1l1) to give a
compound of formula (XXI). The reductive am nation
can be carried out by treating the conmpound of formula

leralj(b)hao@:taws.w@(dzqw/naawa HYTB6/6A 02, 03BAGY 1HAF .Gthen, 1H),
t
o falmclily 4 104R MR Baetl oo B BePAER 30 0228

1.50 O, ey iy meds |t (vathi ent tenperature. Suitable
solvents include dichloronethane, dichloroethane,
tetrahydrofuran, acetonitrile, toluene, and the |ike.

Exdifolé 8INGisRroaiAidare[1 2yalpyriin-g-vhoethyiiNo

sodi um5 c¢cyanobor ghydri de, .sodi um
@M&M@%&M@the like. Optionally the

benzophenone i m ne vyi el . onpgund of fornmul a
(XXI'1'). Suitable hydrol ys3j ditions include
treatnment of conpound of formulla (XXI) with

reaction can be run in presepese of acid, such as
acetic acid and the Iikpg. \Hysis of the

©

hydrochloric acid and the |ikRf\(n a suitable solvent,
such as tetrahydrofuran. Treatnent of an am ne 10
conmpound of formula (XX ith an acid chloride or
alternatively with an aC|FI iY» the presence of a

sui tabl e coupling agent §- . EDC, HOBt / HBTu; BOPCI)
gives a conpound of f (XXI'l-B). Conditions for
coupling of an am ne co formula (XXII) and
an acid or an acid chlori are well know to those

skilled i he, ar r j hesi.s. 0
T3l RS o PR A MURSRR o R anc
s5itpembiaddz8M, 2-ap)yridine2ecahlyaldenyded? Hyingt 8.4mroolh th dichiergethane

outlined in connect.i it revi ous ;
(Fbbrirasec eHe AGH LBt PR R Sy BB fboronydride
(J0gr §.S|Qnmb|).ib$hé mix@urel \ﬁaéktﬁingd a\llfﬁzo?csn &enpepatusezione5 hours and

suita substituted with.Z where 7 is - or
R R i yIca AT R PP AR e SXe
a(@&ﬁhiﬂﬂé’. Tﬁ%gﬁm Qﬁh@&nﬁbé&a@iﬂiﬁg@&l@ife}?iluﬁhﬁ With diohlaromethane,

|-G can be synthesized in.a ira ashi.on .

wash#q Wi SriHr s aaHboTp sodis ichrBdts 6Bk Ml Aaapesium
sBifkS 5808 3/103(6898yield) of N-[(5-bromoimidazol1,2-a]pyridin-2-yl)methyl]-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine as an orange oil. "H-NMR (CDCls): 8 8.50
(d, 1H), 7.92 (s, 1H), 7.49 (d, 1H), 7.32 (d, 1H), 7.03 (m, 2H), 6.96 (m, 1H), 4.09 (m,
1H), 3.94 (s, 2H), 2.72 (m, 2H), 2.40 (s, 3H), 2.12 (m, 1H), 1.99 (m, 2H), 1.68 (m,
1H); MS m/z 372 (M+1).

o

Example 6: N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1 .2-alpyridin-2-ylimethyl}-

5.6.7.8-tetrahydro-8-quinolinamine (Intermediate)
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45 Cd / A N NHZ C ON-"Cl NaOAc H NNWVII YC
Hal / Hal Hal XXIV XXV XXIIl /\ /OH Reduction CH HN
woOkdeé™at i on ~~--~ ~/ N XXVII CND Hal XXVI ECXXS2do5/031099
/O_NO_~O ---~ NHN N N= XXX 30 CND Nt NV Reductive
amnation ZJ NZ XXl X XXXI NNN2 CHON
Deprotection N R Acid 'R2 8#hen

=z

\ Y N/\\
\_ N~

A solution of N-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyi]-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine (150 mg, 0.48 mmol) in neat 1-methylpiperazine (270 uL,
2.4 mmol) was subjected to microwave irradiation at 200°C for 20 minutes. The
reaction mixture was concentrated and purified by preparative chromatography (0-
30% acetonitrile-water; 0.1% trifluoroacetic acid) and then diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate, and dried with magnesium
sulfate to give 125 mg (67% yield) of a yellow oil. "H-NMR (CDCls): & 8.52 (d, 1H),
7.70 (s, 1H), 7.34 (m, 1H), 7.28 (m, 1H), 7.10 (m, 1H), 7.04 (m, 1H), 6.23 (dd, 1H),
4.13 (m, 1H), 3.96 (m, 2H), 3.13 (s, 4H), 2.82 (m, 2H), 2.65 (s, 4H), 2.40 (s, 6H), 2.01
(m, 3H), 1.70 (m, 1H); MS m/z 391 (M+1).

Alternatively:

N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine can also be prepared by reductive amination. A solution
of N-methyl-5,8,7,8-tetrahydro-8-quinolinamine (44 mg, 0.27 mmol) and 5-(4-methyl-
1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde (69 mg, 0.30 mmol) in
dichloroethane (1.4 mL) was treated with glacial acetic acid (15 pL, 0.27 mmol) and
sodium triacetoxyborohydride (172 mg, 0.81 mmol). The mixture was stirred at room
temperature for 15 hours and then filtered through a silica plug and rinsed with 10%
2M ammonia in methanol-ethyl acetate. The reaction mixture was concentrated and
purified by preparative chromatography (0-70% acetonitrile-water; 0.1%
trifluoroacetic acid) and then diluted with ethyl acetate, washed with saturated
aqueous sodium bicarbonate, and dried with magnesium sulfate to give 9 mg (9%
yield) of a yellow oil.
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reductive amnation t NORNL OH N N-Z followed M- N
followoy \ N NZ reduction XXXI-B I-F A conpound of

woéaonwikerogl - F) can be prepared from conpound oPCraiSzesa31099

(XXXI-B). NN N'" 2 CHRHONR Acid 2 NNORNNOH N

N-Z POCI 31 DVF foll owed by reduction 5 XXXI-B | -F WO

2006/ 026703 PCT/ US2005/ 031 46 Conpound of formul a

(1-F) can be prepared from conpound of fornula

(XXXI'-B) via hydroxynet hyl ati on. Thus conpound of
THisomosinik dopdund@rar also be sepaateebby SF € o give the B ahg &isomers.

wgFH B PRI S S5O S LIS o

5,@¢18detré}iydrmﬁa1 uinolindmaine emstseparawwmtme‘? g SdslorBensamngBerger
30-.1 |

R T

230hen Lihdter. the\fdilewingtconditignsa 1 G%rqmesm\&n@ﬁw’ﬁﬁ MeO4l/CHCE with

o.%'@?ﬁﬁ ﬁ%{ggd g{fr\g B 6@”@%9%@ fow R ?mLMtfe%)t 1500

hi's T'nvol ves treat ment
psﬁWﬁ@dh@ Dificel fAD-HdouninXCKiiraB) echinblegieet¥Hx2h0mm, Sum.
N, N- di net hyl f ormanmi de (fornylation), followed by 10
reductlon of the aldehyde to an aIcohoI of fornula
Example 7: NHIS-(Atihyltli-pi ) oM, 2
5gg|; 'ﬁ educi.ng agel t in a SU|tabIe solvent An
ﬁ§£€¥§k—§iﬂgé&p%%F§ reduci ng agent i nclude sodi um
bor ohydride, lithiu ; ydri de, borane and the
i ke. Suitable solvpgnts de al cohol s (et hyl
al cohol, ethyl alco he 1ike.

N-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl[Jmethyl}-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1 ,2-a]pyridin-2-
yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and N-ethylpiperazine in a
similar manner as described in Example 6 to give a yellow oil (24% yield). "H-NMR
(CDCls): & 8.49 (d, 1H), 7.66 (s, 1H), 7.32 (m, 1H), 7.27 (m, 1H), 7.08 (m, 1H), 7.03
(m, 1H), 6.21 (d, 1H), 4.11 (m, 1H), 3.94 (s, 2H), 3.12 (s, 4H), 2.79 (m, 2H), 2.67 (s,
4H), 2.51 (q, 2H), 2.33 (s, 3H), 2.01 (m, 3H), 1.66 (m, 1H), 1.12 (t, 3H); MS m/z 405
(M+1).

Example 8: N-Methyl-N-({5-[4-(1-methylethyi)-1 -piperazinyllimidazo[1,2-alpyridin-2-
viimethyl)-5,6,7 ,8-tetrahydro-8-quinolinamine




15 A conpound of forrmula (XXXl -B) can be prepared from
a conpound of formula (XXXI) O~ c N Deprotection N
wol20dsameaduct i ve amination N -"R2 N Nt N NPCTNSR0Z/031099
NN-Z XXXI XXXI-B Treatnent of compound of formula
(XXXI') with a stong acid in a suitable solvent is an
appropri ate deprotection nebhod. Suitable acids
include trifluoroacetic 20 acid and the like.
Sui tabl e sol vents include dichl oronethane,
di chl or oet hane and the R The reaction can
optional |y be heat eff. tive deprotection nethods
i nclude use of Le e.g. B3, AIC3, BBr3
and the like) or renonal he protecting group
under reductive conditions!(e.g. Pd on charcoal or
Pt 02 under H2 at nospher .N\Ihe resulting am ne
(conpound of fornmula 1 ere R2 is H) can then be
treated with 25 a suft e al dehyde under reductive
am nation conditionsifo Bive a conpound of fornula
(XXXI'-B). The reductiweyam nation can be carried out

by treating the anie th al dehyde in an inert
solvent in the presgncgsof~-na reduci ng agent. The
reacti on may be heated”to 50-15 r performed at
anbi ent tenperature. Suitabl 2006/ 026703

PCT/ US2005/ 031099 47 sol vents incl ude
di chl or onet hane, di chl oroet hane, tetrahydrofuran,

I\ﬁ\églh?lr}{l g{rSt | Caﬁttr%é’tﬁglg %ai%@%ﬁ)&‘l E%@fr%ﬂ#ﬁhﬁ&ethw)-

5@y7a&¢mwwryoe&-qme¢hr@ounmwas prepaesddroph O [(hijenrpiidazetiy2-

olpyanz s L ARl 567 - ERGNRDS ARG Brjtiyoprony

5 pipeczimedn adinifaritanmet as (06cKbed irdrxaneple b épaive @ Yellownsalid (12% -
ylew:%‘ﬂrz Ed@h Wk 33 (§ 5K 7278 ¢5MPSS R, Ay, 7 YeTH, aH), 7.11
(m, 1H), 7.05 (m, 1H), 6.23 (dd, 1H), 4.16 (m, 1H), 4.00 (m, 2H), 3.14 (s, 4H), 2.78
(m, TH), 2.40 (s, 3H), 2.01 (m, 3H), 1.67 (m, 1H), 1.12 (d, 6H); MS m/z 419 (M+1).

10 Example 9: 1,1-Dimethylethyl 4-(2-{[methyi(5,6.7 .8-tetrahydro-8-gquinolinyl)amino]

methyllimidazo[1,2-a]pyridin-5-yl)-1-piperazinecarboxylate

AN
_
N
N
NI AN
N
Y N/\\ o7<
LA

O
1,1-Dimethylethyl 4-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]methyl}imidazo
[1,2-a]pyridin-5-yl)-1-piperazinecarboxylate was prepared from N-[(5-
15  fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
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[~ ~0 O~ cXxcvOHN XXX ) A~ NtN C N Reductive
amnation Z NN-Z XXI X XXXI Reductive am nation of
woangeaem3 of formula (XXIX) with a conpound of PCT@SR05@31099
(XXX) gives conpounds of formula (XXXI'). The reductive
am nation can be 10 carried out in an inert solvent in
the presence of a reducing &gent. The reaction nmay be
heated to 50-150 C or performed at anbi ent
tenperature. Suitable solvents include
andincFdrasutosichioay! piberatios e sianilar, maemerasms@imﬁdan Example 6

o 35850 50l Brad e BaviRgBEB th BBt B 41 P8 736
yneokmr oy drifden, 159408, 1H)ceLaxgdh o). dT (el H)ammz (m,

o Eeh o I o RSB 2R, 18 1

1 ADEOHRdIS Iz BT WD (000, can be prepar ed form
(S)-(-)-1-(4-nmet hoxyphenyl)ethyl anine and 6, 7-
di hydr o- 8(5H) - qui nol i none (J. O g. Chem, 2002, 67,
Exahiie 280 MdiwI-Ni5LCt-biserazing)inddazot, 2A1wjp%ﬂM@hvl} -5.6.7.8-
forrrul a {]XX can be prepared froma conmpound of
[1). NOH/ /ON Oxidation NCN) CN

Z XXVITT Z XXl X WO 2006 26 Q3 PCT/ US2005/ 031099 48
a (XXVI11) gives a

Oxi dati on of conpound
compound of formula

To a solution of 1,1-dimethylethyl 4-(2-{[methyl(5,6,7,8-tetrahydro-8-
quinolinyl)amino]methyl}imidazo [1 ,2-a]pyridin-5-yl)-1-piperazinecarboxylate (20 mg,
0.04 mmol) in dichloromethane (300 pulL) was added trifluoroacetic acid (300 pL).
The mixture was stirred at room temperature for 2 hours, concentrated, diluted in 3:1
dichloromethane:isopropyl alcohol, washed with saturated aqueous sodium
bicarbonate, and dried with magnesium sulfate to give 16 mg (100% yield) of a tan
solid. 1H-NMR (CDCI3): & 8.50 (d, 1H), 7.74 (s, 1H), 7.35 (m, 1H), 7.28 (d, 1H), 7.12
(m, 1H), 7.05 (m, 1H), 6.25 (d, 1H), 4.22 (m, 1H), 4.08 (m, 2H), 3.15 (m, 8H), 2.75
(m, 2H), 2.40 (s, 3H), 2.04 (m, 3H), 1.68 (m, 1H); MS m/z 377 (M+1).

Example 11: N,N.N'-Trimethyl-N'-(2-{ [methyl(5,6.7,8-tetrahydro-8-quinolinyamino]
methyllimidazo]1,2-alpyridin-5-yl)-1,2-ethanediamine




(XXI'X). A suitable oxidation nmethod is to treat

conpound of formula (XXVIIlI) with ©M02 in a suitable
weabos@n§703 Sui t abl e sol vent s i ncl ude di chl or omrePbams2005/031099

chl oroform dichl oroethane and the |ike. 5 Several

addi ti onal oxidation nethods known to those skilled in

the art are suitable for t%8 s oxidation. A conpound

of formula (XXVII1) can be prepared froma conpound of

formula (XXVI). p)oH ~I\I()—| HN - ~N-Z N XXVII 30 CN

Hal XXVI Z XXV I | | eat nent of conpound of
formula (XXVI) with plp
optionally in a SU||abL9

e of forrmula (XXVII)
ent optionally with

heating or in a mcronvesdn be used to give

compound of forrrula(XXVIII Al ternatively the

pi perazi ne derivative ( can be treated with a
stong base, such as n-ByLi or LDA, to forma salt.
Treatnment of 15 a c nd of formula (XXVI) wth

such a salt in a suitjabl ® sol venty, such as

t et rahydr of uran, can sed to fgprm conpound of
formula (XXVII1). d q/\\vmrﬁﬁ1a (XXVI) can be
prepared as outline me 10 by reduction of

al dehyde of formula . \Al dehydes of formula (XXV)
can be prepared in a simlar fashion as described in

NINR- Jrﬂn{@th?\wf(ﬁ {ﬁﬁetlgyl%ﬂ@f Bﬂ@%yafb @%%5 onr%ﬁ?)anﬁr&ﬂ) 20 A

ere I'S

mmrgﬁm@azom 2~§]pyrldlnéi1ﬂ) xzmhar@d@rﬁnaéﬁaafr%r%ﬁr?@wﬁ
fl@ 1&25{1921 ]‘f!'yﬁ(lﬂné leﬁﬁ] -K-rh&h{is; @@Lﬂéh‘éhﬁwo-%mohnamme

ot her variables are as

ed
s GOy RS o Snlr ANEeI(Es. ctg)scergm igExample 6
i
t°1éi‘%%§é'g’g‘ﬁg'n@@'% 2'8%“?%3670 )%%%%g ] ?7 01:73@ ssqnwes“o’
(m. TH), 7.24 (m, 1H), 7.08 (m, 1H), 7.02 (m, 1H), 6.24 (dd, 1H) 4.09 (m 1H) .94
(s, 2H), 3.16 (t, 2H), 2.83 (s, 3H), 2.68 (m, 2H), 2.52 (t, 2H), 2.32 (s, 3H), 2.08 (m,
3H), 1.67 (m, TH); MS m/z 393 (M+1).

Example 12: N-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-

methyl-5,6,7,8-tetrahydro-8-quinolinamine

N-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1,2-a]pyridin-2-
ylmethyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 2,6-dimethylpiperazine in
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/| ~~--~HNCZ\ 0 H Hal XXVII CNJ N Z Reductive
amnation O- O NNHNI / --N XXX XXXI I

woepieoemsi on N ,NH XXXI | | CH2O Acid :A ORCTUS2045/031099
N POCI3, DM NN ~, followed by N~z 2 N XXXIIl --NH
R reduction R CNJ NL N OH Z Reductive amnation N N
\ -Z/ INZ XXIX XXIX-B | -39

a similar manner as described in Example 6 to give a yellow oil (64% yield). "H-NMR
(CDCls): & 8.49 (d, 1H), 7.68 (s, 1H), 7.31 (m, 1H), 7.25 (m, 1H), 7.08 (m, 1H), 7.02
(m, 1H), 6.20 (dd, 1H), 4.12 (m, 1H), 3.96 (s, 2H), 3.28 (m, 2H), 3.18 (m, 2H), 2.73
(m, 2H), 2.34 (s, 3H), 2.27 (m, 2H), 2.04 (m, 3H), 1.65 (m, 1H), 1.11 (d, 3H), 1.01 (d,
3H); MS m/z 405 (M+1).

Example 13: N-Methyl-N-{[5-(3,4,5-trimethyl-1-piperazinyl)imidazo[1.2-alpyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine

N/

To a solution of N-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-
N-methyl-5,6,7,8-tetrahydro-8-quinolinamine (40 mg, 0.10 mmol) in THF (1 mL) at
0°C was added sodium hydride (60% in oil, 10 mg, 0.15 mmol). The reaction was
stirred for 10 minutes, treated with methyl iodide (5 pL, 0.50 mmol), and stirred at
room temperature overnight. The reaction was quenched with saturated aqueous
sodium bicarbonate, extracted into 3:1 dichloromethane:isopropyl alcohol, dried with
magnesium sulfate, filtered, and concentrated. The residue was purified by
preparative chromatography (0-40% acetonitrile-water; 0.1% frifluoroacetic acid) and
then diluted with 3:1 dichloromethane:isopropyl alcohol, washed with saturated
aqueous sodium bicarbonate, and dried with magnesium sulfate to give 12 mg (29%
yield) of a yellow oil. "H-NMR (CDCls): § 8.52 (d, 1H), 7.71 (s, 1H), 7.34 (m, 1H), 7.27
(m, 1H), 7.10 (m, 1H), 7.05 (m, 1H), 6.21 (dd, 1H), 4.15 (m, 1H), 3.99 (s, 2H), 3.28
(m, 2H), 2.62 (m, 6H), 2.38 (s, 3H), 2.36 (s, 3H), 2.07 (m, 3H), 1.66 (m, TH), 1.15 (d,
3H), 1.06 (d, 3H); MS m/z 419 (M+1).
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15

Compound of formula (I-F) can be prepared from
conpounds of fornula (XXl X-B) by hydroxynethyl ati on
waowa@zensbed i n connection with previous ScheRe$/US2005/031099
CH20 Acid Nzz NIZ OR N PCCI 31 DMV N N 2 foll owed by
N2 Rreduction NN\ OH NNLINNNZNZ 5 XXIX-B
| -F WD 2006/ 026703 PCT/ US2@05/ 031099 50 Conpound of
formula (XXI X-B) can be prepared from conpounds of
formula (XXIX) and (XXXI'l11) via reductive am nation.

ExBnple 14: IN-(4-Meihiet - dnhdthyi-1hpipersginylim pyiidin-2-
anj, nati \ -7 XXI X-B The reductive
I 2 SN AErQ-g- m%l ng% éi n an inert solvent in

the presence 5 of a reduycips.agent. The reaction may
be heated to 50-150 dr med at anbi ent
tenperature. Suitabl $

di chl or onet hane, di chl[Qf oetyrane,

N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazof1 ,2-a]pyridin-2-yllmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1,2-
alpyridin-2-ymethyl]-N-(1-methylethyl)-5,6,7 ,8-tetrahydro-8-quinolinamine and 1-
methylpiperazine in a similar manner as described in Example 6 to give a yellow oil
(39% vield). 'H-NMR (CDCls): § 8.44 (d, 1H), 7.64 (s, 1H), 7.22 (m, 1H), 7.19 (m,
1H), 7.05 (m, 1H), 6.95 (m, 1H), 6.18 (dd, 1H), 4.21 (m, 1H), 3.93 (m, 2H), 3.16 (m,
1H), 3.10 (s, 4H), 2.75 (m, 2H), 2.67 (s, 4H), 2.41 (s, 3H), 1.98 (m, 3H), 1.62 (m, 1H),
1.12 (dd, 6H); MS m/z 419 (M+1).

Example 15: N-(1-Methylethyl)-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-
alpyridin-2-yl¥methyl)-5.6,7,8-tetrahydro-8-quinolinamine

:

it
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tetrahydrofuran, acetonitrile, toluene, and the |ike.

The reducing agent is typically sodium borohydri de,
weadictesyanobor ohydri de, sodi um tri acet oxybor eayaiseae/ 31099

and the like. Optionally the reaction can be run in

presence of acid, such as acetic acid 10 and the |ike.

A conmpound of formula (XXXI®1) can be prepared froma

compound of fornula (XXX) by reductive am nation

foll owed by deprotection using conditions simlar to
NA(dethydietbyl)-Nb(EH4- (1 -roethiletityl dinpipgrakinglimégagoll (2-alpyridin-2-

|
VRS Rle sV auhoplind ft BReliBRR RS 8 |
fluiddoimidazold , 2ajpglkdin- ZEW)nmibyI]sM(Il-lnmﬂhyle'thYlhé Baf, 8-tatrabydiorier
%‘a L orrer@g%?@" @%%?ain% R alsimiarharier 88B5@bed in Example

6 B Givelayeilow din@apayidical ' piyNMe: (ﬁ)@%)o&% Bal(die)dB65 (s, 1H), 7.22

o BB I 7RG & et altlopdr 10 obb 228 m, g 3.04

(nh,/EH)! B.O6 @h?ﬂ-lpxb 10r(ef £ adF (wi, 5H),r2ee&éa 2, 2.0¢ i, 8id), 3.63

DA 120 Fs BEBE 7 o . 7% ol . The

mxture vvas stirred at room tenperature for 15 hours

szzltmﬂ(@doet b 8-wtreh b- |mrM| afnore 4 hours The

reaction mxture was cooled to room tenperature,
concentrated, dissol ye shl or onet hane and washed
with saturated aque@us s bi car bonate. The

organi c |layer was isolats ed with magnesi um

sul fate, and concentrated. The rqﬁulti ng solid was
refluxed in aqueous cal ci unnp carbonate for 2 hours,
cool ed to room t enper at urg, acted with

di chl oronet hane. The orggnic | ager "was dried with
magnesi um sul fate andNcogcentrated to give 1.4 g (34%
yield) 5-fluoroimdazqg]l, 2-a] pyridi ne-2-carbal dehyde
as a tan solid. 1HN 8DCI3): 8 10.16 (s, 1 H), 8.22

(s, 1 H, 7.54 (d, 1\H) .34/m\ﬁ1 H, 6.59 (m 1 H;
| al

TLC (10% 2 M anmoni a ohol - et hyl acet ate)
Rf = 0. 60. —~

N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-
quinolinamine and 1-methylpiperazine in a similar manner as described in Example 6
to give a yellow oil (48% yield). "H-NMR (CDCls): 8 8.41 (d, 1H), 7.61 (s, 1H), 7.32
(m, 1H), 7.23 (m, 1H), 7.10 (m, 1H), 7.04 (m, 1H), 6.23 (dd, 1H), 4.27 (m, 1H), 4.21
(m, 1H), 3.99 (m, 2H), 3.94 (m, 1H), 3.31 (m, 1H), 3.15 (m, 4H), 2.70 (m, 5H), 2.41
(s, 3H), 2.20 (m, 1H), 1.94 (m, 1H), 1.78 (m, 2H); MS m/z 459 (M+1).

Example 17: N-({5-[4-(1-Methylethy!)-1-piperazinyllimidazo[1,2-a]pyridin-2-yl}methyl)-
N-(2.2 2-trifluoroethyl)-5.6,7,8-tetrahydro-8-quinolinamine




10 Exanple 2:

5- Bronoi m dazo[ 1, 2- a] pyri di ne- 2- car bal dehyde
woOhkmieaémsli ate) O 6XN Br To a solution of PCT/US2005/031099

2- am no- 6- bronopyridine (10 g, 58 mmol) in ethyl ene

gl ycol dinethyl ether (66 nL) was added

trichl oroacetone (18 nL, 182 mmol). The m xture was 15

stirred at 70C for 15 hours and the resulting

precipitate was collected by filtration and refluxed

in ethyl al cohol (504 7 hours. The reaction

m xture was cool ed | oom flenper ature, concentr at ed,

di ssol ved in dichl of ongt and washed with

saturated aqueous souNGM arbonate. The organic

| ayer was isolated, dried With Fragnesi um sul fate, and

concentrated. The result' solfd was refluxed in

aqueous 20 cal ci um carbpnat e r~g.5 hours, cooled to

room tenperature, anlq tractdd with dichloronethane.

The organic |ayer vag dryed wi th magnesium sul fate and

concentrated to giv g (50%vyield)

5- br onoi m dazo[ 1, 2-@] pyni di ng -2- car bal dehyde as an

orange solid. 1HN 10.1 (s 1H), 8.37

(s, 1 H, 7.69 (d, 7\&1\% H, 7.16 (m 1

H); TLC (10% amoni um hydro 25 \acetonitrile) Rf =

0. 44. Exarrple 3: NNMethyl-56 7

e S N B e

trlﬂuorﬁetﬁyl%twﬂemet&(rﬁuﬁo-a}qumolinanmmawaa prepchest ﬂrmm delter aI

f Omseﬁaﬁgﬁfgﬁg@z&@n@hw] &a(magﬂwﬂogfh%] 54 PR dro-8-

qdlngdlihah?hiar arfdisegropyl @lp@tazu%(}n émngmarbrame}]er a? ide:::tlb(aa gOExgmple
mo o .

6 g velow AL viam RIS AT Yo er sl i Bp 52

(i, Olm)rl’lﬁﬁiszggr &H?Edl ft(hem-m 11.0£(ed H)lge czralqgc(l3 amhj Jtl Qeamm rw)g4 22

(D s5B0 G S 3o B ke A BB e 7R 2 A ey 1.0

nf. | aph1.78 nopmy, agraa@aheH); MsSLevz mw(mmqm
hydroxi de-acetonitrile) to give 1.4 g (85% yi el d)

Example 18: N-[(5-{4-[(Dimethylamino)methyl]lphenyllimidazo[1,2-alpyridin-2-
yl)methyl]-N-methyl-5,6.7,8-tetrahydro-8-quinolinamine

AN
2
N
N\
N| N
N
\ Y/ \N\

To a suspension of N-{(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8~
tetrahydro-8-quinolinamine (75 mg, 0.20 mmol), potassium carbonate (140 mg, 1.02
mmol), and 4-(N,N-dimethylaminomethyl)phenyl boronic acid pinacol ester (120 mg,
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N- et hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne as a

yellow oil. 1HNWR (CDCI3): 8 8.37 10 (d, 1 H), 7.36
wOdpoe2603 7.05 (t, 1 H), 3.64 (t, 1 H), 2.75 eaw/uR)05/031099

2.52 (s, 3H), 2.11 (m 1 H, 1.96 (m 1 H, 1.75 (m

2H); M5 mz 163 (Mtl). Exanple 4:

N-f (5- Fl uoroi m dazof 1 63

2-al pyridin-2-yl)methyll-N nethyl-5,6,7, 8-

tetrahydro-8-auinolinamne (Internediate) C1 N N6N F
0.4 mhm! jan sthylene @lycof dikdettel btpkr &,BME) Bas eddethyd ro-8-q u

ol RSa b oA BREN, R g g weley gm0

The. réactninlv)aa h’eatbcbdtIS@% éariidreurg, ﬁOutnd)Nltha\gatqdqgmc@ﬁemtocethyl

aclefqt% é:é{l'l%g%;rt%er ﬁg}% B‘U@{e)d l?)}g%ﬁé’rg |\¥'&Q}1roma ograp{ax éO 50‘)’{0t ur e

acermitaleiwatern 04 trifloonoteetipeacict)u e porified) product wasdhemdilyted

RS R R B B Pt R bt Lt

wittefayeskin dulfdie to gise B0 engd@56Y yield) by yellawoil. "H-NMR (CDCls): &

o QIRTROBIERN 370, ATPIBUR. 4, 750 gt 245, 10

7h8( rﬁ51l-g umqnnnelwo{n(ra, 1H), 7.00 (m 1H), 6.67 (dd, 1H), 4.07 (m, 1H),

$ ReHhtedis 872 A o B 260 SR BhorH: foo

8US€@@ﬁ/ﬂ®10®m/254sza\{m1ocm 3): 8 853 (d, 1 H),
H, 7.36 (m 2H), 7.13 (m 1 H), 7.06 (m 1
640(m 1H, 410(m 1 H, 3.94 (s, 2H), 2.75

E)(am1 18 1D NQedByI-NE{[5 %)gyricanm(dggow@g]gyriuirmyuggtmgl}ﬂ),gj,s-
; z 31] q_l\/ﬁl 5 Exanple 5: N-[(5-Bronoi m dazo[1
ma BaPiNenet hyl | - N-net hyl -5, 6, 7, 8-

t et rahydr o- 8- qui nol i na ternediate) C1 -- N
NNl N

N-Methyl-N-{[5-(4-pyridinyl)imidazo[1 ,2-a]pyridin-2-ylJmethyl}-5,6,7 ,8-tetrahydro-8-
quinolinamine was prepared from N-[(5-bromoimidazo[1 ,2-a]pyridin-2-yl)methyi]-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine and pyridine-4-boronic acid in a similar
manner as described above to give a yellow oil (8% yield). 'H-NMR (CDCls): & 8.80
(m, 2H), 8.44 (m, 1H), 7.96 (s, 1H), 7.59 (m, 3H), 7.35 (d, 1H), 7.22 (m, 1H), 7.05
(m, 1H), 6.77 (m, 1H), 4.11 (m, 1H), 3.96 (s, 2H), 2.75 (m, 2H), 2.39 (s, 3H), 2.15 (m,
1H), 1.99 (m, 2H), 1.68 (m, 1H); MS m/z 370 (M+1).

Example 20: (5-(4-Methy!-1 -piperazinyl)-2-{[methyl(5,6.7 8-tetrahydro-8-
quinolinyamino]lmethyllimidazo[1.2-alpyridin-3-yl)methanol




6/N Br To a solution of

N- et hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne (500 ng,
wa@ 2006rmei0y and PCT/US2005/031099

5- bronoi m dazo[ 1, 2- a] pyri di ne- 2- car bal dehyde (770 ng,

3.4 mol ) in dichloroethane 10 (17 nL) was added

acetic acid (180 L, 3.1 nmm##4 and sodi um

triacet oxyborohydride (2.0 g, 9.3 nmol). The m xture

was stirred at roomtenperature for 15 hours and then

filtered through a si ig and rinsed with 10%

3 | e. The sol vent was

renoved and the resildue d ed with dichl oronet hane,
washed wi th saturated Mquedoygs sodi um bi car bonate, and

yi el d) of N
N-[ (5- bronoi mi dazo[ 1, 2-a)pyridi n-2-yl)nmethyl]-N
met hyl -5, 6,7, 8-tetrah - 8- quOhbl i nanmi ne as an orange

oil. 1H NWVR (CDCl 3):
7.49 (d, 1 H, 7.32 (
H, 4.09 (m 1 H),

(d, 1 H, 7.92 (s, 1 H),
7.03 (m 2H), 6.96 (m 1
, 2.72 (m 2H), 2.40
(s, 3H, 2.12 (m 1 Pd(m 2H), 1.68 (m 1 H);

M5 mz 372 (M+1l). 2 an‘p 6: N—

N- Met hyl - N-{[ 5- (4- methyl p azinyl)imdazo[ 1
2-al pvridin-2-yl | met hyl
(58(4tmthwhyglp@rasmqlﬁdbmth%‘é % %WGH?BWH%&. ate) WO

Lﬁﬁ&%@%ﬁnﬁgﬁnﬁgﬁﬁgg&Wﬁ%éﬂ% -35MAmethdnol was bidpafdd from N-

methy(-B={E5- @dﬂ@ihﬁlrhaﬁé[az'rwl)'a]lﬁ!ﬁ@m?ﬁ]@r'9'ln)2rr¥|1’ﬂ‘§fh}"} RiSneBny
5 teltraﬁg{z?o B-RiindliBhmfHRRG F?Yogo%éiﬁ&lém '&quﬁﬂéi@néﬁﬂ\er 8s 4fown

neat 1-met hyl pi per azi ne

hetein tgtgbqeea:wbite $aid r@% e H NMR( M‘ﬂz &D@@cﬁ@ ﬂ%&fz\zb H),
r’?“%Qe@n Titl)e 752)7r63§§gr1n°é‘H2‘6’< ngoe JUB 4 W@?—Dtﬁ QS €§| 2ad4.08-
puri d ‘hr

reparati ve
3@5émoa|H)r3 sé(w%ne 10121 198)t 3.7 I(@o’r-oé@ét Zc1éri9| 539 &Mg4 A,

2‘78? 3“&%8&9(’(‘ 183 byb 42GRL 24, 23@@@@4 \Qﬂzfﬂtm 11,213,

ous SOdI um bi ¢ nat e, dried
10 3mﬁg21@241ma(m 2 H), 1.67 (m, 1 H); MS m/z 421 (M+1)

' H.

. 94\(s,

Example 21: (85)-N-{(1S)-1-[4-(Methyloxy)phenyllethyl}-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-ylimethyl}-5.6,7,8-tetrahydro-8-quinolinamine

15  (Intermediate)

A
|N/: RN
Kj-
NTN E
\N —
N —_—
N /N N

A) 6-Fluoro-2-pyridinamine:




10

15

20

25

30

sulfate to give 125 ng (67%yield) of a yellow oil.
1H-NWVR (CDCI3): 8 8.52 (d, 1 H), 7.70 (s, 1 H, 7.34
wompoe263 7.28 (m 1 H), 7.10 (m 1 H), 7.04 eaw/us2ddp/31099
6.23 (dd, 1 H), 10 4.13 (m 1 H, 3.96 (m 2H), 3.13

(s, 4H, 2.82 (m 2H), 2.65 (s, 4H), 2.40 (s, 6H),

2.01 (m 3H, 1.70 (m 1 W5 M mz 391 (M+l).

Al ternatively:

N-Met hyl - N-{ [ 5- (4- et hyl - 1- pi per azinyl )i m dazo[ 1, 2-a] p
A §dlitibnrof 2; @Hl}lu@bby/rid}méi(ﬁﬁ g7 484 mmol) in ammonium hydroxide (200 mL,

28@5@@?)5 are m%§tqt g h‘s‘r@W as e%l%%nﬁ)l t‘ép 1 ?ﬁoﬂ% CRAE ‘?éjaé%n was

1 on
cobled®i By rceEbaﬂh FndBtheirecipitate bitBedjuinsed with gbidevgtay ang dried to

.0.27 mo) ) and 5- (4. et hyle . :

vied ByErEas PTG A5 5: S Siag et 2ol HHMR (RPCk): &

765 MH J@33Qddmﬂl94))6 26 (ddJ e 0@ BERe (1.4 nl) was
treated with glacial acetic acid (15 L, 0.27 nmol) and
sodium triacet oxyborohydride (172 ng, 0.81 nmol). The

B)B- i?ﬁl@ro)fbféﬂ'\ttfi-ﬂlicﬁtdlrr;rﬁdazbg@]mlﬂgperature fgr 15 hours
and then {1 r '
Awém' S misro B ibAr e GeDiobiich Blath SR 3k

eth@qum A1l mazsttreé@dwam 12®I3€1ﬂdsﬂldcs)rat;8¢domdl 90w, |1f803r1hol)y|nd
aratl o Ia
el oLooye ot B o o <aEan as EPAan e pel SR
prgélbffét% ﬂﬁ@rtbét msemhe@xmetsh aﬁ@ﬂﬂl&i(ﬂtoqﬁbld ae(ld:ceblcnsomeﬂjylbﬁa
I carponat e
greignaRgoL & By NG5, oA YbAT &7 SR BB, AR ©
(o%,T HUS8A8%4 0H0P 80 é@& HYhT 54148 (th 2H)PeReYmd 18@N al so

be Separated by SFC to give the R and S isoners.
Raceni c

chs R loRitntd-oli1 2: -él]ﬁ{[rﬁ@ﬁélzlcaﬂbdlﬂdﬁgﬂéui nyl)imdazo[1,2-a]p
yridin-2-yl ] et hyl }-

5 6,7, 8-tetrahydro-8-quinolinam ne was separated into
6#1 & 2-EREMS SR thyd-PRIEEMida2Bpl, 3-b]pgAdinSED 31, T0ammol) in

HPl 100 di od d ﬁ |
ethena) (30 haTEhABET 165 MO TREC U PRI Ce poAde & 117
gﬁ aﬁelh‘égﬁﬁ a@ 5@‘/(551% bt sCHeFetbtion wds. di)%ed filtered though celite,

I'l soprop am ne v/v a total

ancheanegn vaonett@removfg%@ethagpl ThoatRols Y eufatiad wice

wﬁﬁ’ EH%f&r%ﬁog{be B?@d?ﬂ;‘%' VRGE @8hbinéd! G\Né?@{éﬂmntmy afkiovine), ried

O\Qergpglvm sH fﬁtez agg Fg@eﬁ%;gi}eegiiﬁ' hg%%yi!!urg \g%sz eged;through a pad of
sificd, BhsGWil QicRiofdmdtRhd @il &tRyiMcBlite, concentrated, triturated with
hexanes, filtered, and dried to yield 5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde
(40 g, 52% vyield) as a tan solid. '"H-NMR (CDCls): 8 10.17 (s, 1H), 8.22 (s, 1H), 7.57
(d, 1H), 7.38—-7.32 (m, 1H), 6.60 (m, 1H); TLC (10% 2 M ammonia in methy alcohol-
ethyl acetate) Ry = 0.60.

D) (5-Fluoroimidazo[1,2-a]pyridin-2-y)methanol:

A solution of 5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde (80 g, 490 mmol) in
methanol (1 L) at 0°C was treated with sodium borohydride (24 g, 640 mmol) in
portions. The reaction was slowly brought to room temperature, stirred for 2 hours,
quenched with water, concentrated, dissolved in 3:1 dichloromethane to isopropyl
alcohol, and washed with saturated aqueous sodium bicarbonate. The organic layer
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N~ N
N-{[ 5-(4-Ethyl -1-pi perazi nyl )i mdazo[ 1, 2-a] pyridin-2-y
wORowstony1o3 - N- met hyl -5, 6, 7, 8- tetrahydro- 8- qui nBCTNAR08031099
was prepared from N-[(5-fluoroi mdazo[ 1, 2-a] pyri di n-2-
yl)met hyl ] - N-net hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne
and N-ethyl pi perazine in a @b simlar manner as
described in Exanple 6 to give a yellow oil (24%
yield). IHNWR (CDCI3): 8 8.49 (d, 1 H, 7.66 (s, 1
wiad separatad Gmi tHe ddueoils @xtraciad fauHjmes7witt8 3(1rdichiorpinetiang 30

iséo_r%%y][ @E?ohgl%‘l%leérg@wi% ‘%ykgré'yglér& %o%ug]nfé cy_r'}e?g@}/epéo{lqm (séf,fgte,
codkntrale@ IritlsateBwijth h@xadies(and fBﬂeI)ed t0.y66d (5ﬁ.lu010in])iQazp[112-
a]&yrm-ﬁ'-)ypn]@&r@ﬂ?ﬁ % ]93‘(&“%@ 9ﬂwnn§%ﬂ)$ i—}-ral%Rn%qol% 57,59
(som) P ﬁavmﬂvrmz? 15 (m, 1H), 6.43 (m, 1H), 4.85 (s, 2H), 4.45 (s, 1H)

yl }net hyl ) -5, 6, 7, 8-t et r ahvdr o- 8- qui nol i nami ne WO
2006/ 026703 PCT/ US2005/ 031099 56 6N N~

INtthylN- |d5ra ity itnidarbi1y2-aloksidin-2v oneiearati ny| ] i m daz
i di.n
Asflehqn ol Blhiotp el PR 22 aREL 78 % 480 B9 B
mglj'l"{y(;'fil %ﬂaﬁmgqnm ey whd hé?a’\tl_ed a’: EO°C for 15 hours. The reaction mlxture
e U A P 0 s AN

a|g%t:ruinglrh?gg/@h5m@a :egﬁébts; Wwekxdrivgl websodiurgisulfata, garickoivated in
vagug a trogeq_&/\nth ﬁe%aye@rﬁnlﬂiﬂg& %\@% ddeﬁ?)ﬁ flr’r,s{ go gyel%l[gp(% m
m?athg‘) e%zuﬁmmuaatbn 269]@33|d(rd21-y|]rineﬂ‘|)anol41Qﬁg(@ﬂ% yield) as a tan
sajidy | Hgﬂﬁ (QF&QSE By 511(3617H{%331(p|) ‘?H)l (7;92 %5')7 (%)1 &y ,@éim 1H),
4%%? s, (G 13. 17%@ ﬁnamsgs AH) .42 [, man; hyl et hyl

[methyl (56 tetrahydro - gui nol i nyl ) am nol
met hyI }| m dazo[ 1

F P54 -Retihyil oiSeribinyl imRiaREI 2Zhipaiidigxutaldendtid NI ~ N
A solution of [5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethanol (101 g,

410 mmol) in chloroform (1650 mL) was treated with manganese dioxide (360 g,
4100 mmol) and stirred at room temperature for 72 hours. The reaction mixture was
filtered through celite, rinsed with chloroform, and concentrated to yield 5-(4-methyl-
1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde (82 g, 82% yield) as gold solid.
H-NMR (CDCls): 8 10.17 (s, 1H), 8.15 (s, 1H), 7.44 (d, 1H), 7.31-7.27 (m, 1H), 6.40
(m, 1H), 3.16 (s, 4H), 2.68 (s, 4H), 2.42 (s, 3H).

G) (85)-N-{(1S8)-1-[4-(Methyloxy)phenyllethyl}-5.6,7,8-tetrahydro-8-quinolinamine:
A solution of (S)-(-)-1-(4-methoxyphenyl)ethylamine (25 g, 166 mmol) and 6,7-
dihydro-8(5H)-quinolinone (24 g, 166 mmol) in dichloromethane was treated with

glacial acetic acid (14 mL, 249 mmol) and sodium triacetoxyborohydride (53 g, 249
mmol). The reaction mixture was stirred at room temperature for 15 hours and
treated with sodium carbonate (106 g, 996 mmol) and stirred for 30 minutes. The
mixture was diluted with dichloromethane, the organic layer separated, and the
aqueous extracted with more dichloromethane. The organic layers were combined,

dried over magnesium sulfate, concentrated, and purified by column chromatography
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NO \Nc O 1,1-D nethylethyl
4-(2-{[met hyl (5, 6, 7, 8-t etrahydro-8-qui nol i nyl )am no] e
WO hydejeérioslaz o PCT/US2005/031099
[1, 2-a] pyri din-5-yl)-1-pi perazi necar boxyl ate was
prepared fromN[(5 15
fluoroi mdazo[ 1, 2-a] pyridi r6722-yl ) net hyl ] - N- et hyl -
7, 8-tetrahydro- 8- qui noli nam ne WO 2006/ 026703
PCT/ US2005/ 031099 57 and N-tert-but oxycarbonyl
(013% 2 aimnenizninanethamdl/aichlvesmethaisey to gvera yeddwiail whicingsa

c%st@ﬁze(dgro"nﬁ h%ijatnaeg t@@.’etdd(a‘si ?vq)(‘fs}ﬁ ﬁié%%ﬁt%i}ﬂ%e&%@ 56 667 8-

teﬂ:aHs%ro &-qLiholimamihe kB3 g, 7706 yietd) a3 cldpr cys@B. (MR (EDCls): 5

s dogt, BBe15eh 3y Vod B 8 R asf Bolor i B4

aH)p.73-282 (m EQHI; £.82 (%, 180,72\, rMH), UF7 (MNaH)) 1.48XdgH)e
10: N Met -N-{f5-(1-pi perazinyl)imdazofl
2- alpyrldln 2-yllnmethyl}-5,6,7, 8-

tetrahydro-8-guinolinamne (N NoN \ N~ ~NH 10 To
h

i %kmf’a%%w&ﬁﬁh%z%@@%@ R e
t1r1l é anmfae(sspwa{m sb 1-@O@ndthyloxy Jprenpiethyiy- 6\#d-tettahydroeB-
o Sen R A Bl S AR B gl o
a(\%lﬁfz ﬁbﬁlta@gerggu? mlﬂmmﬁ&nbtriaaéibwmmydgdd (3168 gd17.4
mmgh adggg mjporﬁo ﬂmsﬁl &Siftggom ergpgr%ﬂtré }oqq }_tﬁ/ours,d%% r(eggtlon
m%(ttg% ,w(ag d’ﬂ?te(i mnthédlétlisloro?eﬂ‘&nédwa&eﬂ)w|th7sa1&}ate(draquéouhﬁ sodium
bigsiqppnq;_g}lgep@%t’e% @n% ez_{rggte& (N:f}?] ’agab\ic’%nzai gi%lo%gr!ﬁ%@ﬁﬁ:e.oihéﬁ}ganic
lal&Rs wiird corhb®8d (Washkdith dibedied3ovér 6ddidin.sulfate, concentrated,
and purified by flash chromatography (0-4% ammonium hydroxide in acetonitrile).
The residue was dissolved in dichloromethane and stirred with 2 M ammonia in
methanol to yield (8S)-N-{(1S)-1-[4-(methyloxy)phenyllethyl}-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine
(5.13 g, 87% yield) as pale yellow foam.
'H NMR (400 MHz, CDCls) & 8.48 (d, J = 4.6 Hz, 1 H), 7.78 (s, 1 H), 7.60-7.58 (m, 2
H), 7.24-7.18 (m, 2 H), 7.09-7.05 (m, 1 H), 6.97 (dd, J = 7.6, 4.7 Hz, 1 H), 6.84-6.82
(m, 2 H), 6.21 (d, J = 7.2 Hz, 1 H), 4.82 (m, 1 H), 4.07 (m, 1 H), 3.91 (dd, J=56.9,
17.1 Hz, 2 H), 3.77 (s, 3 H), 3.19-3.13 (m, 4 H), 2.74 (s, 4 H), 2.67-2.53 (m, 2 H),
2.47 (s, 3 H), 2.06 (m, 1 H), 1.85 (m, 2 H), 1.53 (m, 1 H), 1.34 (d, J= 6.4 Hz, 3 H);
MS m/z 511 (M+1).

Example 22: [2-({{(1S)-1-]4-(Methyloxy)phenyllethyl}[(8S)-5.6,7,8-tetrahydro-8-
quinolinyllamino¥methyl)-5-(4-methyl-1-piperazinyl)imidazo[1,2-alpyridin-3-
ylimethanol
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20 Exanple 11: N N MTrinmethyl-M(2-{finethyl (5 6 7

8-t etrahydro-8-guinolinyl)am nol nethyl}imdazof 1
wa-2edeéiosli n- 5-vl) -1, 2- et hanedi ami ne WO 2006/ 0R6TMS82005/031099

PCT/ US2005/ 031099 58 N NobN \ N~ NN

N, N, N -Trinmethyl-M(2-{[methyl (5,6,7,8-tetrahydro-8-q

ui nol i nyl ) am no] 68

nmet hyl }i m dazo[ 1, 2-a] pyri di n-5-yl)-1, 2- et hanedi an ne

was prepared from N-[(5-

fl uoroi m dazo[ 1, 2-2

7, 8-tetrahydro- 8

N, N, Mtrinethylet

(n-2-yl)methyl]-Nnethyl-5,6,

@i mlar manner as
¥ el Tow oi | (32%

yield). 1HNWR (CDQ 3): I'1H, 7.72 (s, 1
H, 7.33 (m 1H, 7. ; 7.08 (m 1 H, 7.02
(m 1 H, 6.24 (dd, 1H), 4309 (m 1H, 3.94 (s,
2H), 3.16 (t, 2H),,2-83 (sZ 3H), 268(m 2H), 2.52
(t, 2H), 2.32 (s, (m 3H, 1.67 (m 1 H);
MS mfz 393 (Ml). arrpl@le N-{f5 (3
5-Di et hyl - 1- pi p yl)ipn dazofl
2-al pyridin-2-yll
nmet hyl -5,6, 7, 8-tet
\SII NNH

5- (3, 5-D net hyl - 1- pi perazin élmdazo[l 2-a] pyridi
[2ﬁ{{m3)+1}mwwmy}mwmﬂmﬂth@ 657587 Atptanyaro s

Ilbg\%ﬁg}r& w LAY Héﬁg\ ﬁ‘%lﬁ@ﬁ‘&ﬂ%ﬂfﬁﬁ@é@&h PLARyridin-3-

[ 'uor ol m'daz

yl}yrle)ﬂnmﬂhyfla? pmmmcﬁmm B9 M{@So ét[ﬂémﬂwﬁ’xﬁipaﬂ”%myﬁd\‘f{[ﬁ d4
- L / hvdro-8-

mg@% ﬁg%ggészjrﬁgf%gég&df’?é%yﬁ@m Sy INRLRONE/6)2 61 Rahydro- |

quinolinamine via hydroxymethylation in a similar manner as shown herein to give an

off-white solid (80% yield). "H NMR (400 MHz, CDCls) 8 8.42 (d, J = 4.2 Hz, 1 H),

7.43(d, J = 8.6 Hz, 2 H), 7.28-7.21 (m, 2 H), 7.05-7.01 (m, 1 H), 6.95 (dd, /= 7.6, 4.8

Hz, 1 H), 6.82-6.80 (m, 2 H), 6.38 (d, J= 7.1 Hz, 1 H), 5.19 (d, J = 12.9 Hz, 1 H),

461 (d, J = 12.9 Hz, 1 H), 4.09-4.06 (m, 2 H), 4.03-3.93 (m, 2 H), 3.77 (s, 3 H), 3.63

(m, 2 H), 3.08 (M, 1 H), 2.92-2.80 (m, 4 H), 2.71 (m, 1 H), 2.59-2.52 (m, 2 H), 2.47-

2.44 (m, 2 H), 2.40 (s, 3 H), 2.32 (m, 1 H), 2.16 (m, 1 H), 1.96 (m, 1 H), 1.55 (d, J =

7.1 Hz, 3 H); MS m/z 541 (M+1).

ydrN- 8-gWunolinamne N NNII N

Example 23: (8S)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-
5.6.,7.8-tetrahydro-8-quinolinamine (Intermediate)

X
I/
N™ %
N
H
N\\
NN/—\——
N /N N
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59 a simlar manner as described in Exanple 6 to give
a yellowoil (64%yield). "HNWR (CDCI3): 8 8.49 (d,
wa 2b696/02¢47068 (s, 1 H), 7.31 (m 1 H), 7.25 (m BCHUS2005/031099
7.08 (m 1 H, 7.02 (m 1H, 6.20 (dd, 1 H, 4.12
(m 1 H, 3.96 (s, 2H), 3.28 (m 2H), 3.18 (m 2H),
2.73 (m 2H), 2.34 (s, 3HG§92.27 (m 2H), 2.04 (m
3H, 1.5 (m 1 H, 1.11 (d, 3H, 1.01 (d, 5 3H); M

mz 405 (Mrl). Exanple 13: N-Methyl-N-{[5-(3 4
5-trinethyl-1-piperazinyl)imdazo[ 1, 2-al pyri di n-2-

A SO Db Recfish Crat GRS IRty ROM B G- N N
piperaLibyliidazal igea]hyridin-2pilpethyli :§.7 \S-eiraaydse-8; quinglipgmingi (569
i b LR Eichegomeihage (1, bmb) wap fgpiag i yofgecego ace
(10| 12L)yaral stirned at rdeng ﬂenme)atate fooehmg Theceactionwam

d 0% T

%rr‘tlrag?q (dﬁ'étg dlﬁ'@tp odi%"%gjﬁﬁ 6o ea%gﬁghwltthhé&%réﬁa%he&s
sddﬁmhn diealbonate. The®@rgamid bayeramis sdpiaratedand theragmpus extracted

t
wiSTRSER SRl ol §dhnug BVE AE ShiBineEareesh faghdilim
suilfaten filBerad chrrdrdoocemﬁettérhtma/leldo&ﬁ)d}b&[ﬁ -(Anethyt1- dried with
. eSl. f [ to€,

R T T
ye|IBw4651a des: SHNNVIRI(CDE et &41 (@). 11-1)076 65 (&, 1 hl()xﬂO%éi |1U) 6763'U§m

RO A Bl o LR, £8P, 1

(nblmrm&atm (ma;rmlndz BB MM 2maqam)umz§mmf axHaa zaﬁ RV )
2304;72 Id) of a yellowoil. 1H NWR (CDCl 3):
18%’“5&”)( myHi7 71 (s, 1 H, 7.34 (m 1H, 7.27
(m 1 H, 710(m 1 H, 7.05 (m 1H), 6.21 (dd, 1
4 S, 8. (m_ 2

&ﬁl me?l ctrahvd-d-duinoBmind (I86rmetiaBH) : M5 1 z 419
MEL) . WO 2006/ 026703 PCT/ US2005/ 031099 60

-C
\ /T

(88S)-N-{[5-(4-methyl-1-piperazinyl)imidazo[ 1 ,2-ajpyridin-2-ylmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine was dissolved in dichloroethane (10 mL) and treated with
formaldehyde (166 pL, 2.22 mmol, 37 wt. % solution in water), glacial acetic acid (96
pL, 1.67 mmol), sodium triacetoxyborohydride (353 mg, 1.67 mmol) and stirred at
room temperature for 15 hours. The reaction was diluted with dichloromethane and
washed with saturated aqueous sodium bicarbonate. The organic layer was
separated and the aqueous extracted with dichloromethane. The organic layers
were combined, dried over magnesium sulfate, filtered, concentrated, and purified by
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Exanpl e 14:
N-(1-Methyl ethyl)-N{f5-(4-nmethyl-I|-piperazinyl)imdaz

wof0de/02€70al pvri di n-2- yllnethyl)-5 6 PCT/US2005/031099
7,8-tetrahvdro-8-quinolinamne CIl1 --P NN N, 1XI, r
N\ N

N-(1- Met hyl et hyl)-N-{[5-(4-n®t hyl - 1- pi perazi nyl )i m daz

o[1,2-a]pyridin-2-yl]nmethyl}- 5

5,6, 7, 8-tetrahydro-8-quinolinanm ne was prepared from
fldsh[dhPorhatogaphy{044G%6 [atnrdonium hydroxide in acetonitrile) to give 0.276 g

R R TS - e e MY G e P
pipér@izlhﬂoimmaﬁcz-g]@y_d@s@yl]nmihyms,a;vamwtreh_ﬁdrb@-@jimmnamine)
(GNP - ey DperariyDinaasopt 4 aliying2-PimdiByz

5,6/M,8- @etrldhydr@ & lnﬁdsmwaﬂmﬁé) as @pél& yént@lm oil. "THINMR.(2DA(m & 4.52 (d,

F? 7570((;;,,‘ 1&% 342(d61;H)( g 284111)1H)27 A9 (E?Smg,q)oe &n ggﬁf%nm (dd,
12](rr621 H§ .96 (sHpH), 311418, (44, 2,860, 78\, g, 21 P.2(8%H(H), 4H),

2. rhﬂ 6%-31{7&%?9 & Ry 246 (s 1Y 206-187 K 8188 (. JHINS AR
3 {I\hm)daéQﬁN/IR§CD@|I3§’W15§ MN-147Y), HE@QEME) 5,548.97 136.4, 134.1,

et rahvdro U|n0|namneN

1%06120246103 gpa;eﬂ QOB 203 B 556 53.1, 4glg z},gos 46.1, 39.0, 29.2,
24\'?( ‘Vﬁlnﬁm ebeéhDaté}:LMés% Esé1 0107 dank fiday! 3o1loaiap peAdiIS

azo I n-2-
oty ot Aply's SalIGR 06 Crbg 6. 80,4 T T4idhiaeS2neound: C.
7@’?69&’1‘@?‘73\! engy: [ (5
uoroi'm’dazo[ 1, 2-a] pyri di n-2-yl ) met hyl ] - N- (1- met hyl et
hyl)-5, 6,7, 8-tetrahydro-8- quinolinam ne and isopropyl
| . l
Agérgﬁﬁ\%ﬁ) (;8%% /\Pm@t ‘.‘glv{visg(lﬁlrﬂ?tg lg/’g pﬁgllfégﬁ%#m@&%g Pa c%ﬁém 7S
ylgngh;qlh-S(GgV 8- 1et@hydrp %gwpgllnaj_nnpg carybquntlcqﬁlzeg i he f@llq/gng
fa’(_s@?o 7.05 (m 1 H, 6.96 (m 1 H, 617(dd1
4.22 (m 1 H, 3.94

A) 5-bromoimidazo[1,2-alpyridine-2-carbaldehyde :

The reactor is charged with 2-amino-6-bromopyridine (3.0 Kg, 17.3 mol) and 4
dimethoxyethane ( 12 Liters) and stirred under nitrogen. 1,1,3-Trichloroacetone (5.6
Kg, 30.3 mol) is added to the 25° C solution in a single portion and the reaction
solution is warmed to 65 °C jacket temperature and maintained for approximately 2 to
4 hours until judged complete. The reaction is cooled to 10° C and held for
approximately one hour and filtered. The solids are rinsed with dimethoxyethane (6
Liters). The solid is placed back in the reactor and treated with dimethoxyethane (12
Liters) and 2N HCI (12 Liters) and warmed to aproximately 75 degrees for 16 to 20
hours or until judged complete. The reaction is cooled to approximately 10°C and pH
is adjusted to approximately 8 with 3 N NaOH. The resulting solids are filtered and
washed with water. The solid is dried at 50 °C for 16 hours to yield 5-
bromoimidazo[1,2-a]pyridine-2-carbaldehyde, (2.81 Kg, 72% yield) 1H NMR (400
MHz, DMSO-D6) § ppm 10.05 (s, 1 H) 8.66 (s, 1 H)7.72 (s, 1 H) 7.42 (s, 1 H) 7.35
(s, TH)
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35

(m 2H), 3.16 (m 1 H), 3.10 (s, 4H), 2.77 (m 5H),

2.62 (m 2H), 2.01 (m 3H), 1.63 (m 1 H, 1.12 (m
Wozwgz?ﬂfs rl\;{ezh4I471( Mr1). 10 Elx;arrpl g 16i . PCT/US2005/031099

N- -(4- Met - 1- pi perazin i m dazo

2-al pvridi n-2¥yl I rrgtﬁyl }-N-y(2 2 2-trifluoroethvl)-5 6

7 8-tetrahvdro-8-quinolinamrme F M-~-F NF %NN N

N-{[5-(4-Methyl-1

- pi perazinyl)imdazo[ 1, 2-a] pyridin-2-yl)methyl}-N (2,2
B) 3-(4dttiyi- epiperbripyl)imilaGo[1, Balpeidisdi @ aatbaBiaude ol i nam ne

S epar.e om .
TP bl g B NpgPvliberazing Gyt R @ getayptefuran
(10uditeos) taing Is}irréd Gnder8vittagtenatiyid coeldiy tquiegativerliChen-Batyl lithium
(A0 BIoRSE BEADE ! e Roetl) b e BIRLINE HRSRELARGLd &
e ' ?ea?/eqé %Wa(t4 oyleld).
ten@DaiBthe ddn@&nislarg dtirrdd fdr 1570 8Q nfisyted. Asjurg.B3- (m 1
b{c%raolr?l?%%fq 921?@3}#{‘%’}%‘5?%‘%5‘{&}]}’% @.7(9%9 ,O‘FZ’._é moé)_]fré ?tr(alt}?d rgi%ran
(RH)iterS i9dddat ath e to3n@italmihe teddlion at 4BC, fihe iy iQwadhed in
w&ﬁn’ad%_ﬁ%l fe;#‘é@ﬁb%;&%%(me@é g%%\r/&%ti_o% g%t%q]défgri@é Minudes and
widrrtiédbtd apprddrvbtchyiezialive )0 1C pThe reeziiony isl uendaidjyladdition of
-alpvri.din-2-vyl [ )= N (. . o Lo

of i RPIh B B! 28 e iofiafing 3L 51956 TherRasionss
diEe@ @b hegtine 814G rs)S0Ghe Byaidlowea td-sepdrdte. TheHowhr

N~ . . . . .
AREQQUSFvET (S 9RIBEH AN R 1BRS] ORISR R PP IRCMIL I R (g 5 10
LitersJiThe Zoybined tadquedusNayets 2re2stirred at 20 degrees and adjusted to pH 9
with 4N NaOH solution. The Aqueous layer is extracted with 10% iPrOH/CH,CI, (3 x
28 Liters) and the combined organic layers are washed with saturated NaHCO3

solution (14 Liters) and evaporated at <25 °C to approximately 3 volumes.
Isopropanol (28 Liters) is added and reaction again concentrated under reduced
pressure to approximately 8.5 Liters. Isopropanol (17 Liters) is added and the
reaction is treated with a solution of oxalic acid (1.0 Kg, 11.1 mol) in isopropanol (7
Liters) at a rate to maintain good stirring and temperature between approximately
25-40°C. The reaction is stirred for 30 minutes and the solids are collected and
washed with isopropanol (8.5 Liters) Solids are dried at 50 °C to yield 5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde, (2.25 Kg, 54% yield) 1H NMR
(400 MHz, DMSO-D6) & ppm 10.01 (s, 1 H) 8.47 (s, 1 H) 7.41 (m, 2 H) 6.65 (m, 1 H)
3.34 (s,8H) 2.78 (s, 3 H)

C) (8S)-N-{(1S)-1-[4-(methyloxy)phenyllethyl}-5,6,7 8-tetrahydro-8-guinolinamine

A slurry of sodium triacetoxyborohydride (4.54 Kg, 21.4 mol.) in dichloromethane (22
Liters) is treated with 6,7-dihydro-8(5H)-quinolinone (1.8 Kg, 12.3 mol.) followed by
(18)-1-[4-(methyloxy)phenyllethanamine (1.8 Kg, 11.9 mol).) and the reaction was

allowed to stirr vigorously at 22 °C for 24 hrs. The reaction is quenched with 1 N
NaOH (aprox 27 Liters) to achieve pH 8 in the aqueous layer. The phases were
separated and the organic phase was treated with 1N sodium hydroxide ( aprox 3.5
Liters) to achieve pH 11 in the aqueous layer. The phases again separated. The

dichloromethane solution was then concentrated to minimum volume and treated
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trifluoroethyl)-

5,6, 7, 8-tetrahydro-8-qui noli nam ne was
prepared from N-|[
h

6

5- fluoroi mdazo[1, 2-a]

woeoiet2ér02- yl ) met hyl ] - N- (2, 2, 2-tri fl uoroet hyl ) PETASZ005/031099
8-tetrahydro-8 5 qui nolinam ne and i sopropyl
pi perazine in a simlar manner as described in Exanple
6 to give a yellow oil (43%%ield). 1HNWR (CDCl3): 6
8.41 (d, 1 H, 7.61 (s, 1 H, 7.32 (m 1 H, 7.22 (m
1H, 7210 (m 1 H, 7.04 (m 1 H), 6.22 (dd, 1 H),

with Béptéme (18 Lifers).ATHAvolyme adaihlcon&ndétedntp aRidx,9 [Btedd. (m

Pmlatﬁth[b occir(r% u;acﬁ? Cog%ﬂg §01§§171’30 Jghe %%p%gﬂém#{a% f,’i‘&‘/e LodRd to

0 édHang. flltéfédExsolmsave‘ré dried at amblent temperature under vacuum with

TR B E I AR BAARDRN) ] 5B 8y dro.P

q@ndlin@miirgs. r(ah)sd(goss%qmmmh/lmemmmmﬂ DIS®;Da) bk 8.36Tm, 4 H)
SUS%GHSIOH

7R (051 5D &S <m 4P 15 Baf SE-87 (0.2 §) - (R T 1 R PdBns )

350~ @.61 (@, 115) 4.68 (rﬂgVHIQfSa-(Q.LWlIZ)S.’E 5a:esn11ng)2( 76 (s:ng ,H)OL. %24)(3 1
, nmo

HW@RI(N-@?'}T@?% g]rh?)n{ygg yff'éhenylngbor oni ¢ aci znl plagacol

ester (120 rTg, WD 2006/ 026703 PCT/ US2005/ 031099 63

(
y
q

0, 46 nmol h I n Q0| di pethyl ether (2.9 nl)
D BINAS "Or i ne) pal | adi un{ 0)
A(s&ﬁryrm ,s?&hgﬁﬂﬂawt@lybo@hgldmmt(er44(l€g 11[11 iplo) add B I)eag(t SpM-[4-
e
RS YRBORtEY Bty byt S oS- o Bl BT 17 s ol in

dlléhllb{cfmétﬁaﬂé?/(zw BAMRFA IS bﬁi‘)léﬂﬂb@‘m oreaiehyde SEIGtidn (37 wt.% in
acetonitril e-wa

w3ier TAhahl. 0 Gialict arided suly tomeinll Ratepafivs bdpwZso C.
TM@§616ﬁbrWstshrr§(ﬁfoH Behed aﬂ2|2|€©U$h§ astiction fgi then @@émhed withd
neS| (0)

trgﬂugroayett?facy Yertiss o oS '@&%c?ﬁ@?n ogfil! '%Oit&e
atition! therebtionlis Warméd by td 80 °Q ahll stirfedbfor § 6hrsl Whater T4 15I0ters)
flood b neiisriiBo oo gl ot i b
dichlorodthane (14 Liters) and the combined organic phases washed with water (2
x 5.5 Liters). The organic phase is discarded. The pH of the aqueous phase is
raised to 8.5-9 by the addition of 6N NaOH and the aqueous layer extracted with
dichloromethane (3 x 13 Liters). The dichloromethane is exchanged for isopropanol
to achieve a final volume of aprox. 7 5 Liters. This solution is then treated with a
solution of oxalic acid (588g, 6.5 Mol.) in isopropanol (2.2 Liters) to induce
precipitation. After stirring for 2 hours, the suspension filtered at 22 °C to and the
solids dried at 22 °C to afford (8S)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
oxalate salt. (1.07 Kg, 55% yield) 1H NMR (300 MHz, DMSO-D6) § ppm 9.25 ( br s, 1
H)8.52 (s, 1 H) 7.69 (s, 1 H) 7.39 (s, 1 H) 4.39 (s, 1 H) 2.82 (s, 2 H) 2.65 (s, 3 H)
2.50 (s, 1H)2.32 (s, 1 H) 1.99 (s, 1 H) 1.80 (s, 1 H);

For (8S)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as free base: "H-NMR (CDCly):
& 8.37 (d, 1H), 7.36 (d, 1H), 7.06 (dd, 1H), 3.65 (m, 1H), 2.76 (m, 2H), 2.53 (s, 3H),
2.11 (m, 1H), 1.97 (m, 1H), 1.75 (m, 2H); MS m/z 163 (M+1).
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10 3.90 (s, 2H), 3.50 (s, 2H), 2.72 (m 2H), 2.31 (s,
3H), 2.29 (s, 6H, 2.10 (m 1 H), 1.99 (m 2H), 1.64
wOmpoch263 MS niz 426 (M+1l). Exanple 19: PCT/US2005/031099
N- Met hyl - N-ff5- (4-pyridinyl)imdazof 1
2-al pvridin-2-yllnmethyl}-5,6,7, 8-
t et rahydr o- 8- qui nol i nam ne M N 15
N- Met hyl - N-{[5- (4-pyridinyl)imdazo[1, 2-a] pyri di n-2-yl
]methyl }-5, 6, 7, 8-tetrahydro-8- quinolinam ne was
E (8 SpArradthl/k mufi5-(4-methyl-1-piperazinylimidazo[ 1,2-alpyridin- 2-v|]methvl}-
5N—[ $ irg onoim dazo[ 1. 2-a] pyridin-2-yl)nmethyl] -
A%M%ﬂo 8- qui nol i nam ne and
A By @F Bedidmbitdcatoxybaohyldride (8.68g12.0ammaothamk(8 Sxdv-methyl-
58%3%{9'%)5 %ﬁe %?\g lvegg&{ﬁ]]é%& )@Mﬁﬁiﬁﬁstlr:}ed&gm

°((. s Tothisl)s adtledB-@rmetBi) 1-pipedingtimidadd]1,2-a]@adicem2-1 H),

coglderyGignyild Bt So55imel Sy e sl e g tyer o

fof M% halns, TheG&adtion whslthen ddenched \’A’rﬁ‘lﬁ) 20NNt H tcEatmiEpJeaol-Qﬂ)Z and

g Vol AlRytntgoseBR e, T BaeySyat Roleh i fsens)

didhl@ropdgtivariedBrx- 18- il )anmk tisacarhbikéd 6@@61&:0@@7@@ere evaporated to oil

tnpives O e D g givs SISOt any

plﬁérfazﬁyl)lmldazoﬁ 2-a|pyridin-2-ylJmethyl}-5,6,7,8- tetrahydro -8-quinolinamine as a

S T SRR 483 1 2 pyr i3yl

rrethyl N-{[5 (4- rrethyl 1-pi pera2|nyl)|mdazo[1 2-a] pyr
V| 6 8 t o\ge

llﬂﬂdilﬁ'l r’hmo hethyl wlalzbel?s yritif-3 hﬂnd . 1H NVR (400

MHz, CDCI3) 8 8.42 (m 1 H),
I\
/
N"
N\
N\ o1

N
\ Y N/\\
\\/N\
A solution of (8S)-N-methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine (2.9 g, 7.4 mmol) in formaldehyde (10
mL, 37 wt. % solution in water) and glacial acetic acid (2.5 mL) was heated at 50°C
for 15 hours. The reaction mixture was cooled, diluted with dichloromethane, and
washed with saturated aqueous sodium carbonate. The organic layer was isolated
and the aqueous washed three times with dichloromethane/isopropyl alcohol. The
organic layers were combined, dried with magnesium sulfate, filtered, and
concentrated. The residue was purified by flash chromatography (0-10% ammonium
hydroxide in acetonitrile) to give 2.1 g (68% yield) [5-(4-methyl-1-piperazinyl)-2-
({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-



10

15

20

25

7.33-7.29 (m 2 H, 7.07-6.99 (m 2 H, 6.39 (d, J =

7.1 Hz, 1 H, 528 (s, 2 H, 4.08- 3.95(m 3 H, 3.51
wO0dpoeh267030. 1 Hz, 1 H), 3.37 (d, J = 10.6 Hz, BCHUS2005/031099

2.89 (m 4 H, 276 (m 1H, 2.66 (m 1H),

2.55-2.47 (m 2 kb 2.39 (s, 3 H, 2222 (m 1 H, 2.13

(s, 10 3 H, 2.02-1.88 (m 24H), 1.67 (m 1 H; M5 niz

421 (Mrl). Exanpl e 21 (8S) - N-{’(l S -1
-[ 4- (Met hyl oxy) phenyl | et hyl } - N-{[ 5- (4- et hyl -
yIPheedrist be yiwWHitaisdke o He 2olidl e rediystalized fromtdigHigrometharie and

ooy -NHIRNCDRI S GB0TclrD. 31 R oy 8- g d. 701 G .

6?985/1@?6@@@@3@% Us200h/ 891099 (m@SHJ\&Eﬂ (@, 101), BB8 (M, 1H),

2 ot et b 262l b2 65 e TR 2t 1)

283%4, %ﬁ‘—l) Q@k}nfm) 1Bshaunsy; MQ%/EM@(M@N C?Naiéc -NMRKEDCi:) &
an'ice t he reC|p|tate

1561 d14\§5ﬁ é|47 2a%6 a,r1 1136.9y {184-4, 12‘52 1244 15% 9 $1dS 1t05 0,
6Pof 55191, 542, BUID QB 18asi Bes{ 7151683 B0, @é%zumled)n 8s a white
HSB;‘)11 Ié%o%or(lgﬂﬁ Cg_aqujate%w@gs (@1 Zjl:llp Fongd I\'/_Igss 42%3 g?é?%ormula:
l}] ghl oronet hyl ) - 5-fl uoroi m dazof 1, 2-al pyridi ne:
Anaiyéida%iéd B PSR BT R s R e
7i72eR! WB%AAd%oﬂ-ﬂelstéréth&hisﬂ{/@@ﬁﬁﬁ@ﬂ% y0d&9. ni, 1.80 nol)

ated at 85C for 15 hours. The reaction was
cooled in an ice bath and the precipitate filtered,

L5l6.7 8-teirahydro-8-

(CDCIS) b818(s 1I—|)760(s 1H) 7.54-7.46 (m
2H), 6.93 (m 1 H). 15 C) 5-Fl uoroi m dazofl

2-al pyri di ne- 2- car bal @
2-(dichloronmethyl)-5
g, 470 nmmol) in ethagolz

was treated w th sodi ulN acetate

A sol ution of

dazo[ 1, 2- a] pyri di ne (103
) and water (600 nli)
(96 g, 1.17

A slurry of sodium triacetoxyborohydride (1.86 Kg) and (8S)-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine oxalate salt. (1.3 Kg, 5.15 mol.) in dichloromethane (13
Liters.) is stirred at 20 °C. A solution of 5-(4-methyl-1-piperazinyl)imidazo[1,2-
alpyridine-2-carbaldehyde oxylate (2.07 Kg, 6.18 mol.) and triethylamine (1.25 Kg,
12.4 mol.) in dichloromethane (6.5 Liters) is added to the reaction at a rate to
maintain the temperature belowe 30 °C. The reaction is stirred at 20 °C for 16 hours.
The reaction was then quenched with 2N NaOH to achieve pH 12 (Aprox 13 Liters).
Methanol ( aprox 6 Liters) is added to achieve a bilayer. The lower organic layer is
separated and aqueous layer washed with dichloromethane ( 4x 5 Liters). The

combined organic layers were evaporated to minimum stir volume and the solvent



nol ) and heated at 60C for 2 hours. The reaction was

cooled, filtered though celite, 20 and concentrated in
woaosm263r enove the ethanol. The aqueous was egrTra2H06/d31099

twice wth chloroformand the organics were comnbi ned,

washed with water and brine, dried over sodium

sul fate, and concentrated. #he residue was filtered

through a pad of silica, rinsed with dichloronethane

and ethyl acetate, concentrated, triturated with
weanasged fol vatee th achieleds fired cbme]nte!htﬁbn of 6.5 Liters. This solution

wes el GG oy T8 ol R Be S0t 2.7

Litess, 35 rhbl,). SoRiof allovledHp,sti7atb40°C(fdr, 24lhdtrs aidd a8difiorg® (m

foépgéw%;e(ssg){u&i% aégegq gtsg‘l.cl:f%& S%’d%%Igl @%@RSH \?Iaé QIIJWetJ% stir for

5 74 hourk uAd tien @akaftd 23 °8lgpyticdiat Wity $9tumatdubarmpieous Sodium

iESTPLAIE Lo P ters oo 259 siopiromptans (6.8 Higeh cTalavergseparated

arftPbiemubus |layervishad aith @diditipnal didh@romsthane 92)@15 whites). The

di u b h drid
ool BRRHRINE bitrudd D sndi Ry B dnel sollitt 4Rl AR hen
thétdrgdrﬁxdlaﬁ/érr fildrduattirosigh acheeirod sitida gelt 80 (Bct g), The silica bed

10 SRS BTt b L AR 2R e

scﬁ‘@éﬁt Wiis leivegarbea dad mlnlfﬁhm stir galaine. E&yyéacéfﬁelﬂ)@ﬁvté)ﬁﬁﬂ%added
/ US2005/ 031099

. t .
eVl B} €YaR %fl%ﬁ %8@(% r%gf;‘rgﬁfeé Eg'ﬁ%g??ﬂg Zolution
whs opslepylows/ alm!fuwfstalﬂ'ztamn pgeuried. IThy solidisvare élterediand edsed with

wq%%heg% R ERSIah D bBb T ¢S EDB B B @ el b2
15 ({(r%frfyl[gas)@ a7 Gaékﬂétiyd&)-&aﬂjwnril)dijlanwib}mle)hyhmldiﬁmm,2-(aYpiyr|g|n-3-

vipaethinly (119 Koo 2l TN b pablz TR0 om 2 47 )

7231 1;1)9652@2}2)%53& ,45H)(595 s, H)H) 5.69 (s, 2 H) 3.89 (s, 3 H) 3.30

R T Ry LT e g2t v 10902

H %I(gwgym dazo[ 1, 2-a] pyri di n-2-yl ) methanol (76 g,
460 mmol ) in 1- nethyl piperazine (150 nL) was heated
20 at 70C for 15 hours. The reaction m xture 10 was

Eﬁélﬁ i_D7: ROUNeTrimBihgl-A-[3-(méihyi[eSs)-8Bd . Sidtrahgdred-i nt o
.C

oroformto, | sopropyl .al coho he conbin ,
Snoinfemingipanuiazl byl EL 2 elihef S Flermegtate)
in vacuo, azeotroped M hexanes, and triturated

with di ethyI ether tg yie (4

met hyl - | - pi per azi nyl 2-a] pyridin-2-yl]methan
ol (101 g, 90%yield)

~
NI\
N
\ A~

N,N,N'-Trimethyl-N'-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
25  quinolinyllamino}methyl)imidazo[1,2-a]pyridin-5-yl]-1,2-ethanediamine was prepared
from (8S)-N-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl}-N-methyl-5,6,7,8-tetrahydro-

Express Mail Label

MY TAAATAINNTILETTC
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solid. "HNWR (CDCI3): 8 7.51 (s, 1 H, 7.33 (d, 1 H,
7.21-7.17 (m 1 H, 6.31 (m 1 H, 15 4.87 (s, 2H),
W@ .2006/0067034H) , 2.68 (s, 4H), 2.42 (s, 3H). F) PCT/US2005/031099
5- (4- Met hyl - 1- pi perazi nyl )i m dazof 1
2-al pyri di ne- 2- car bal dehyde: A sol ution of
[5-(4-methyl -1 -piperazinyl Yém dazo[ 1 , 2-a]
pyridin-2-yl] nmethanol (101 g, 410 mml) in
chl oroform (1650 nmlL) was treated w th nanganese
8djuinolinamid Gdd gy, N20-triri€fylatnglenhe ailadnlse viarteelns displagement in a

SiAY Pt A st To o HE IR bl PP ol P 00
M1 COITIY) 318245 () Jye 424 1254 (4, TYED teyH-H), 7.30 (d, J = 7.7 Hz, 1 H), 7.22

TS
6122 @7) €9.3 Bz H), & Gt o, H)l3l9)1 (s,72 A% 3t (rd, 2HH), 2.82 (s, 3 H),
%3 51)'%7%%33”‘( gw)ezrgg 4= g,"i He, 21, 348, 8%, 2% s, 5198

2(0851) 9Nrh(3 8), 1163@n(1l\m1,m46m3931@mw)1 ethyl}-5 6 7

8-tet rahydro 8-gui nolinam ne: A solution of

(S)-(-)-1-(4-nmet hoxyphenyl)ethylamne (25 g, 166 mmmol)

and 6, 7- di hydro- 8(5H) qui nolinone (24 g, 166 mml) in

di chj OJ !

E 8: o )3 ¢ .A

Qfahﬂdr% @@uuﬁ@mivmamﬂibanétﬁwmld@norm%@gvmm»as/natetrraned at

roomtenperature for 15 hours and treated with sodi um
R Rd stirred for 30

m nutes. The m xture ed with

di chi or onet hane, the\qQrgan ayer separated, and the

aqueous extracted w th™ore :idi chi oronet hane. The

organi c | ayers were conbi nem dried over magnesi um

sul fate, concentrated, punN fied by col um

(0-3% 2 Manmonia in
a yellow oil which was|| cr
yield (8S)-N{(1 N
S)-1-[4- (et hyl oxy) plenyl Y ethyl }-5, 6, 7, 8-
tetrahydro-8-qui nol i nam e N3 g\70%y| el d) as clear
crystals H-NI\/R(CDCIS: b \8.40N&m 1 H), 733 (m
7.04 (m 1 H, 6.84 (d, 4.02 (m 1 H,

S5 il By P2 b o Pt
qudslinyaf{rb}methyl)imidazo[1,2-a]pyridin-3-ylJmethanol was prepared from
SR AR Dokl - ret
gpinolirdillamhofinktigt)imidgdzopl, %-alpyBdin €ty ah2ehtiar@dpmin@vianam n
h)e/droxymethylation in a similar manner as shown herein to give a yellow solid (48%
yield). "H NMR (400 MHz, CDCls) & 8.49-8.41 (m, 1 H), 7.36-7.29 (m, 2 H), 7.09-6.98
(m, 2H),6.41 (d, J=7.1 Hz, 1 H), 5.15-4.89 (m, 2 H), 4.06-3.80 (m, 3 H), 3.29 (m, 1
H), 3.09 (m, 1 H), 2.82-2.75 (m, 2 H), 2.71 (s, 3 H), 2.49-2.41 (m, 2 H), 2.32 (s, 3 H),
2.16-2.13 (m, 6 H), 2.03-1.96 (m, 3 H), 1.67 (m, 1 H); MS m/z 423 (M+1).

thl or onet hane) to give
allized from hexanes to

Example 29: N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-alpyridin-2-

yllmethyl}-6,7.8,9-tetrahydro-5H-cyclohepta[blpyridin-9-amine (Intermediate)
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10 A solution of 5-(4-nethyl-
- pi perazinyl)imdazo[ 1, 2-a] pyri di ne- 2-car bal dehyde
w020®32613 11.6 mmol) and (8S)-N-{(1 PCT/US2005/031099
S)-1-[4-(nmet hyl oxy) phenyl Jethyl }-5, 6,7, 8-tetrahydro- 8-
qui nolinam ne (3.27 g, 11.6 mol) in dichl oroethane
(40 nm.) was treated with gl @ial acetic acid (1.0 ni,
17.4 nmol ) and sodi umtriacet oxyborohydride (3.68 g,
17.4 mol, added in portlons) and stirred at room

tenperaturefor 15 hours._ The—eaction 15 m xture was

diluted with dlchloro ha ashed wi th saturated

aqueous sodi um bi car ong par at ed, and extracted
Alle

wi t h additional dichl orgfret}s / The organic |ayers
wer e conbi ned, washed W|th bfine, dried over sodium
sul fate, concentrated, apdMNwurified by flash

chr omat ogr aphy (0- 4% ammyghni um\hydroxi de in
acetonitrile). The resi que was di ssol ved in

di chl oronet hane and stjjrred with 2 M anmonia in 20
(1

nmet hanol to yield (8S)~h

S) - 1-[ 4- (et hyl oxy) pf et hyl}-N-{[5-(4-nethyl-1-

pi perazinyl )i m dazo[ | atpyii di n-2-yl ] nethyl}-5,6,7,8
-tetrahydro-8-qui nol i ma#i ne \(5. 1§.g, 87%yield) as

pal e yell ow foam 1H NWR (40 , CDCI3) 6 8.48 (d, J
=46 H, 1 H, 7.78 (s, 1 H, 7.60-7.58 (m 2 H),
7.24-7.18 (m 2 H), 7.09-7.05 (m 1 H), 6.97 (dd, J =

AY 688 §-TétrhRydrd-5Hloyclon&dta |d|n2§loKf7n 2 H, 6. 21 (d J
Tp@dsoltmoa 058,768, 94etrahygigo- 5I‘kcygloheptaﬂ7]py@,dm%(aﬁ)@2 3. 11?@ r@ﬂ@% in
g@h} ?)ama? & c(a%ld \ﬁaé'gadde%i(ﬁ)z/a %qé@blfsrﬁydr%g@)\ ’perog(id%7(36$nL)
and the mixturg heatgd at {&C for 1 hourﬁsTﬁp ieag:llg;n (rmqtg:)e wzgﬁl_)l)concentrated
F%ﬂ{g}] %ld% dlss?lved in chloroform Solid sodlum carbonat 100 g) was added
phenyl | d} é sf;
agd thg mm.wq ghyreyl for 2 hours The solids were flltere o] the wash
yl '
oGt fRately rh ﬂh@% négg.gg?xfec( Bl b PRIOHAL MBI the
nm@qujgg@mﬁat@@ @g[;g 4863)uc§ Tpenmityire yyas concentrated and the residue

dissolved in water (500 mL) and potassium carbonate (50 g) was added carefully

portionwise. Methanol (20 mL) was added and the mixture heated to 70°C for 16
hours. The mixture was allowed to cool and extracted 3 times with 150 mL of
dichloromethane. The organic layers were combined and concentrated. The residue
was purified by silica chromatography eluting with a 1% to 2% gradient of 2M
ammonia/methanol in dichloromethane. Appropriate fractions were concentrated to
give 6.97 g (24%) of 6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-9-ol. 'H NMR (400
MHz, CDCls) & 1.2 (m, 1 H), 1.4 (m, 1 H), 1.8 (m, 1 H), 2.0 (m, 1 H), 2.1 (m, 1 H), 2.2
(m, 1H), 2.7 (m, 2 H), 4.8 (d, J=11.2 Hz, 1 H), 5.9 (s, 1 H), 7.1 (dd, J=7.5, 4.9 Hz, 1
H), 7.4 (d, J=7.3 Hz, 1 H), 8.4 (d, J=4.8 Hz, 1 H); MS m/z 164 (M+1).

B) 5,6,7.8-Tetrahydro-9H-cyclohepta[b]pyridin-9-one:

To a -78 °C solution of 2M oxalyl chloride in dichloromethane (23 mL, 46 mmol) in
dichloromethane (150 mL) was added a solution of dimethyl! sulfoxide (7.1 mL, 100
mmol) in dichloromethane (20 mL). The mixture was stirred for 10 minutes and a
solution of 6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-9-ol (6.9 g, 42 mmol) in 30 mL
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NWVI-/ N, [2-({{(2
S)-1-[4-(Met hyl oxy) phenyl Jethyl }[(8S)-5, 6,7, 8-tetrahyd
wWoaew/026108 nol i nyl ] am no} et hyl ) - 5- (4- et hyl - 1 PCT/US2005/031099
- pi perazinyl )i m dazo[ 1, 2-a] pyri di n-3- yl]nethanol was
prepared from (8S)-N-{(1
S)-1-[4- (nmet hyl oxy) phenyl ] e78yl }-N-{[5-(4 5 nmethyl-1
- pi perazinyl)imdazo[ 1, 2-a] pyridin-2-yl]nmethyl}-5,6,7,
8-t etrahydro-8- quinolinam ne via hydroxynethyl ati on
of dictdo®hfeittzme atelbd eropadses Mthamixtureivas tstirrgd for 3@mninutes and

tr%%{y_?vr\%bé ?2\]138%% 2&%8&3%&&% gr)o'pvyflégls g ngigltcl)JEe \g.aM_%alﬁgN%%l g}x_r'sa?m to
robn? mpeldtufeandstiried fof. DBoE. The Gmxtuﬂa: Wwhs wasHdl v(/itl{jwatér, dried
o%r?ﬁq@egifnﬁqlfaég, Ay (;gr?cgefﬁrgfe gA%%f%rrlil%gﬁN?ﬂI% gorﬁf%gyé]td'r}:g and

was flltdrdd 9ffHT he Wash was.ddfechtided and the Irsidue QBifidd 89 slioa 2

cl?oﬁ@?og?%@?%t%@%h e?taﬁ 3 e{a{%. A‘%pﬁ%ﬁ}'ia% fg%_tiér%\g%r(e:ﬁbo’nﬁeq_tﬁa’ted

tyidid 5.2 ¢ 74080 of B,6; , 8-t&trayd(s9HIythheRaBRy(idin-Atord. 'H NMR

e Bncitd 1 9 s Wzl 28eh s ) 73 ol e & 1

1(098) 1 N\){MSni/4-18R My ). | - pi per azi nyl )i mi dazo[ 1
2-alpyridin-2-yllnmethyl}- 56 7
8-tetrahydro-8-puinolinamne (Internmediate) I -" N, N

ChW-Meth¥-6.X 8,9-tetidhydro-SACtyiiiihe b P i RIirPe-BMils? 005/ 031099

¥ f “N{(1 N .
NEety £ 7 &b Bkl b Bt pyricig-ppaning A prepareg from
518, Retetrahysito)} d rcoleatedplal BlpadidinoaHenar mbthpedrhin Viefre6udlive
o PR SEHEr SE RS & AR08 By o BB il e
yéilowf bill O QAR (40D MEIzACHCLILS 8831y, 1 HINT.3SYd,rJ €d.4eHz, Ma9nNv.00
tenperature for 4 ho

Qbech 3148z Tipr 2 8 od 7 AT TG AL BT ED. 278 (e Hbcd50

(SVMLHD, pakys ad |yl 1288160 9SH), 3 T (2l aubgmaped). The
organi c | ayer was separated and the aqueous extracted

D) N-Methyl-N-{[5-(4-methyl-1-piperazinyllimidazo[1,2-alpyridin-2-yllmethyl}-6,7.8.9-
tetrahydro-5H-cycloheptalb]pyridin-9-amine:
N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridin-9-amine was prepared from N-methyl-6,7,8,9-

tetrahydro-5H-cyclohepta[b]pyridin-9-amine and 5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde via reductive amination in a similar
manner as described herein to give 34 mg (64% yield) of a white oil. '"H NMR (300
MHz, CDCl3) 6 8.36 (m, 1 H), 7.53 (s, 1 H), 7.39-7.31 (m, 2 H), 7.15 (dd, J= 9.0, 7.2
Hz, 1 H), 7.06 (dd, J = 7.4, 4.9 Hz, 1 H), 6.28 (d, J = 7.0 Hz, 1 H), 3.88-3.62 (m, 4 H),
3.19 (s, 4 H), 2.71 (s, 4 H), 2.55 (m, 1 H), 2.45 (s, 3 H), 2.33 (s, 3 H), 2.26 (m, 2H),
1.95 (m, 1 H), 1.80 (m, 2 H), 1.48 (m, 1 H); MS m/z 405 (M+1).

Example 30: (5-(4-Methyl-1-piperazinyl)-2-{{methyl(6,7.8,9-tetrahydro-5H-

Ymethanol




10

15

wi t h di chi oronet hane. The organic | ayers were

conbi ned, dried over magnesium sulfate, filtered, and
woamp@énated to yield (8S)-N{[5-(4-nethyl-1 BOT/US2005/031099

pi perazinyl)imdazo[1, 2-a] pyridin-2-yl]nmethyl}-5,6,7,8

-tetrahydro-8-quinolinamne as a vyellow residue. 1

H NVR (CDCI3): 6 8.41 (d, 17¢)), 7.65 (s, 1 H), 7.39

(d, 1 H, 7231 (m 1 H, 7.16 (m 1 H, 7.09 (m 1 H),

.27 (dd, 1 H), 4.31-4.17 (m 2H), 4.05 (m 1 H), 3.15

m 4H), 2.88-2.78 (m 2H), 7 (m 4H), 2.41 (s,
H, 2.29 (m 1 H, 208 , 1.96 (m 1 H).

6

(

3

1.77 (m 1 H. 15 Exappl e
(8S)-N-Met hyl - N-{f5-(4>getr pi perazinyl)im dazof 1
2-al pyridin-2- yllnethy

8-t et rahydr o- 8- qui nol i nam N(Intermedl ate) MN-: N N
\ N\-~ N

(89) - N-{[5 (4- met hyl - 1- era2|nyl)|mdazo[1,2 a] pyrid
in-2-yl]lmethyl}-5,6,7, et rahydr o- 8- qui nol i nam ne
was di ssolved in dich H10 nmL) and treated

wi th fornmal dehyde (166 L, 2.22_mmol, 37 wt. % sol ution
in water), glacial [ 'd(6 L, 1.67 mmol),
sodium triacet oxyboro (353y0y, 1.67 nmmmol) and
stirred at roomtenperature 15 hours. The

reaction was diluted with dichloromethane and washed
(54t Metbuk rpinetaginybPelbusthy 6@ $l-isitreRydierpat-eycloneatathlpyidinS-
R RS A s T

{{oH{4-eetioi-drpipaigried)imidase] ﬁa@]eyﬂchn evdmetyloh8 Entetrayskio-5H-
Weﬁl‘é{lﬂ? Yiehh- @hﬁ&%@?@é&%@%@%yﬁ% Wg%épl%éﬁﬁgr asdhown

omat ogr amoni um hydr oxi de in

hereist torgivera Whife saliddBy% yeld)7&H HIMR WK NiHa| CPELHS.37 (d, J = 4.6

8
ey PR SR 21 T Qo TS 37 b 21 - 042
(et a;HznyII-))i il Glédcb U 423 5,] BF Heu 2H2-4/01 fre»thw }&&7 ®).7,18),
u
S7adt ANt TR R 2 R 3200 1 1 30288 m 4 ) 2OL 1)
230443 (R H), 2-38 (]Sn%H),yZ 24 (s, 3H), 2.10 (m, 1 H), 2.01-1.97 (m, 2 H),
1.77-1.71 (m, 2 H), 1.63 (m, 1 H); MS m/z 435 (M+1).

Example 31: (8 S)-N-Ethyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6.7.8-tetrahydro-8-quinolinamine (Intermediate)

X

l 7
N

(8S)-N-Ethyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from (8S)-N-{(1S)-1-[4-



10

15

20

25

5 5,6, 7, 8-tetrahydro-8-quinolinam ne as a pale yell ow
oil. IHNWR (CDCI3): 6 8.52 (d, 1 H, 7.70 (s, 1 H,

W@ 2806/0067031 H), 7.28 (d, 1 H, 7.10 (m 1 H), PCO@SLWwS/031099

1 H, 6.23 (dd, 1 H, 4.12 (m 1 H, 3.96 (s, 2H),
3.14 (m 4H), 2.86-2.78 (m 2H), 2.71-2.65 (m 4H),
2.41 (s, 3H), 2.39 (s, 3 H802.16 (m 1 H), 2.06-1.97
(m 2H), 1.68 (m 1 H; Ms mz 391 (Mr1l). 13C NMR
(CDCI 3): 6 158.0, 147.0, 146.2, 145.5, 145.2, 136.4,
(rh&fiylbxy)RBerlyBéthyl)-NERE-(4metyk1 Dipet&any)imielaza]], 26dpyFidin-2-

B85 £o i Balralicios i bt frobiodon

redRittiveGdminafiar imd similarCagmit W6 dederivley ihereBatacgivent dlefyailow oil
H3 . . C 1% .

R oty Bl ool 8 e, TR 7 .

H§ 8529 (&, et hylHzN4 {H)57.04-700 (fy; 11-H); phpema(mm ), m. (I(B(Zid[ 1=7.8,

7 T, PAEo 7 72 Vet Ui o o AT G2 B 12054
Hsynodhe B2zt 2iHY, £re-2 T (re\a MY 2.66a8 M4 BIN:2.40) (s, 3 H), 2.14 (m, 1 H),

2?)@%%’%&!%@ %@a ﬁbf’ﬁrdzd@nf ZO?%??%E{%%@@ZWS

atlZ Al
rr@tmhem;méimﬂnnmdommealbm Bommeminutl on is war msd to
65 C jacket tenperature and mai ntai ned for

approximately 2 to 4-heggs Ontil judged conpl ete. The
reaction is cooled tg¢ 10 held for 25
approxi mately one ho 2ersy ered. The solids are

rinsed with di rrethoxyetl\hane (6 Liters). The solid is
pl aced back in the reactor gnd treated with

di met hoxyet hane (12 Liteps) }n)ZN HCl (12 Liters)
and warnmed to aproximatelly 75 degrees for 16 to 20
hours or until judged | ete. The reaction is cool ed
to approxi mately 10C ajpd ' djusted to
approximately 8 with e resulting solids
are filtered and 30 ter. The solid is
dried at 50 C for 16 STiIN yield 5-

br omoi ni dazo[ 1, 2- a] pyri di ne- X- cagMakdehyde, (2.81 Kg,
72%yield) 1 HNW (400 Mz, O D6) 6 ppm 10.05 (s,

R e e T s e

quinolinyllamino}methyl)-5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-

yllmethanol (166 mg, 0.31 mmol) in dichloromethane (1 mL) was treated with
trifluoroacetic acid (0.5 mL) and stirred at room temperature for 1.25 hours. The
reaction was concentrated, diluted with dichloromethane, and washed with saturated
aqueous sodium carbonate. The organic layer was separated, concentrated, and
purified by flash chromatography (0-10% ammonium hydroxide in acetonitrile) to give
31 mg (25% vyield) of the deprotected intermediate (5-(4-methyl-1-piperazinyl)-2-
{[(8S)-5,8,7,8-tetrahydro-8-quinolinylamino]methyl}imidazo[1,2-a]pyridin-3-
y)methanol. This intermediate (30 mg, 0.074 mmol) was dissolved in dichloroethane
(750 pL) and treated with acetaldehyde (8.3 uL, 0.15 mmol), glacial acetic acid (6.3
ul, 0.11 mmol), and sodium triacetoxyborohydride (24 mg, 0.11 mmol) and stirred at
room temperature for 15 hours. The reaction was diluted with dichloromethane and
washed with saturated aqueous sodium carbonate. The organic layer was separated
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B)

5- (4-net hyl - 1- pi perazi nyl )i m dazo[ 1, 2- al pyri di ne- 2- car
woabw@hynae The reactor is charged with PCT/US2005/031099

N- et hyl pi perazine (3.1 Kg, 31 nol ) and

tetrahydrofuran (10 Liters) and stirred under

nitrogen while cooling to n&gative 20 C. n-Butyl

l[ithium (10.4 L, 26.0 nol) is added to the reaction

at arate to maintain the negative 20 C5 tenp and the
ambihtentisowd extratiedvdth dichiorbfettmnd0 The wrgaad: layersiwere y  of

oqghined S oaptth o SRR R B ARGy o

aramoaiunahyroxidevini avetnitrileht gienz2 mgr(68% yield)J2-({eieyIK33)-7.9.7,8-

R O e e s

alpRtideg-yi ]meamiboas anihitb yolite did NWR (400 \IHz, TOBCHLRa8t36dd, J s 4.4

HgT B) Sl 26 e bt A iy RSt Tries Aoty BEM €46 .

=qid M eﬂsttHJz (aeptaze Hi,éh H), 5e205(d, &rd 2tsh|az| *awgmsw (d, J=14.0

i B harpoa g (R 2appa 7o drghive- 18 it S0EHEh i een.2

2HC(m( 2 1Y, 4.65-2.968 (h€2sh), 2B1e2.4% (] DHY 2a40UE08$)) agwsssa(ms 2

it GG o< GRa G 128 e el 970 bbbt i s

MPHOH CH2C1 2 (3 x 15 28 Liters) and the conbined

Sl ublemefiey. i FERIERIE b CapBrabb-Geobalimpometny s

@m@ﬂ@m ZYny3)|rﬁldhzm&a]p)lriﬁmm-?ﬂmémbnéﬁﬂay_bé arag} fiom a

added rea under_.r educed
opmesune bt b e SRty I CHB ARt 2
alpyti@ih D ylintetiadds 8, 7et tetiahgdrosseqaitdlinamire by inakr@gmeitiyhatan.
solution of oxalic acid (1.0 Kg, 11.1 nol) in

i sopropanol (7 20 Liters) at a rate to maintain good

EsArnblel 339 (88)N-{ eReeyRitit h ipaiapinlBimidazo[1,2-
25 4OC Thet reg i and t he

5- (4- et hyl -
pi per azi nyl )i m' dazo| di ne- 2- car bal dehyde,

(2.25 Kg, 54%yiel d) - . (400 MHz, DVBO-D6) 6 ppm
10.01 (s, 1 H 8.47 (s, 1 7.41 (m 2H)665(m 1

H 25 3.34 (s, 8 H 2.78 , O (8S)-N{(1
S)-1-[4-(net hyl oxy) phenylfethy] }-5, 6,7, 8-tetrahydro- 8-
sodilum tri acet oxybor ohydri de

gui nolinam ne A slurry
hl or onet hane (22 Liters)

(4.54 Kg, 21.4 nol.) i
Is treated with 6, 7-di 0- 8(5H) - qui noti none (1.8 Kg,
(1 9-1

12.3 nol.) followed
- [ 4- (et hyl oxy) phenyl\] fne\(1.8 Kg, 11.9 nol).)
N~

and the reaction was
(8S)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl}imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-{(1S)-1-[4-
(methyloxy)phenyljethyl}-N-{[5-(4-methyl-1-piperazinyl}imidazo[1,2-a]pyridin-2-
ylimethyl}-5,6,7,8-tetrahydro-8-quinolinamine and acetone via deprotection and
reductive amination in a similar manner as described herein to give a pale yellow oil
(50% yield, 2 steps). '"H NMR (400 MHz, CDCl3) 5 8.44 (d, J = 4.5 Hz, 1 H), 7.64 (s, 1
H), 7.24-7.18 (m, 2 H), 7.06-7.02 (m, 1 H), 6.96 (dd, J = 7.6, 4.7 Hz, 1 H), 6.17 (d, J =
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allowed to stirr vigorously at 22 C for 24 hrs. The
reaction is quenched with 1 N NaOH (aprox 27 Liters)
woaommké®se pH 8 in the aqueous | ayer. The phaBes/U82006/031099
separated and the organic phase was treated with 1 N
sodi um hydroxi de (aprox 3.5 Liters) to achieve pH 11
in the aqueous | ayer. The pBases again separated. The
35 dichl oronet hane sol ution was then concentrated to
m ni mum vol unme and treated WO 2006/ 026703
7REZ, YS2002LQH]. 0989, 3.2 (ad, tUh- 2pt 0@ Hz 1B HI)i 3.20-8)14 (fhd H), 3.10

PRt BT e b PETe b 2Bl R 5035'B . 163 (m
1 $)sPeRsnpd HyedsS iz uhe(Metol ed to 0 C. and filtered.

Solids were dried at anbi ent tenperature under vacuum
W th nltrogento glve(88) N-{(l
= g é o LY t

400(m 1H 370(s
6 (m 1 H 2.64 (s, 1 H)
2.53 (s, 1 H 1.76 (% 64 (s, 1 H 1.50 (s, 1
H 1.39 (s, 1 H 1.24 3 10 D)

(8S)-N-nethyl -5, 6, 7, 8tetrahvdro 8- qui nol i nam ne A

slurry of sodlun1tr|aceto Netohydr|de (2.44 Kg, 11.5
nol o) and (8S)-N-{(1 S)-

, 7, 8-tetrahydro-8-quinolin
d|chloronethane (21.8

(et hyl oxy) phenyl ] eth
wehyde sol ution (37

amne (2.17 Kg, 7.7
Liters) is cooled to

is added slowy to
deg C. 15 The

Ww.%in water, 744
mai ntai n the tenpera

n atNQ C. The reaction
cetic acid (7.3

solution is stirred f

is then quenched with trifl

Liters, 95 nol.) added slowly. Upon conpletion of the
[2d (fi-MethylethyhE(8 6 2a.61 7, BtetiabydvardradndinyiamBoinestayii5-(4-methyl-1-
oBh et Lo il b a1
(mithiloxypbényiietsi$S)re6.7 Bitetrabysirg - wmlmwbnmmmaﬂw) -5-(4-

t rs).
R St AR RO 2 bl BinclongPerly tetbred ),
dpnmmtlors and eadsietivet amiBatioroinisysimbier raahntier ae sho#n bereipiorgive a
th ue t C r

IS SREB GRS AR R PBELHoH B e 2
H).sap3 epanbl), 6.96(mchHE 6et0a(df U ral.1 ia) Uk, 5085 @x)rlecx‘IS JHz, 1 H),
5L S i PhS, S804, 1 3t PE0-3 AR, GGy sld3-$79 (m, 2 H), 3.12
(m, 1 H), 3.01 (m, 1 H), 2.93-2.88 (m, 2 H), 2.81-2.70 (m, 3 H), 2.65-2.58 (m, 2 H),
2.51-2.44 (m, 2 H), 2.41 (s, 3 H), 1.97 (m, 1 H), 1.82 (m, 1 H), 1.57 (m, 1 H), 1.19 (m,
6 H); MS m/z 449 (M+1).

Alternatively, [2-({(1-Methylethyl)[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)-5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-
yllmethanol may be formed from (8S)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine by

3 H 3.59 - 3.64 (

hydroxymethylation.

Example 35: (8S)-N-{[5-(4-Methyl-1-piperazinylimidazo[1,2-alpyridin-2-ylimethyl}-N-
propyl-5.6.7 .8-tetrahydro-8-quinolinamine (Intermediate)
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waénomro2etsrring for 2 hours,

solution of oxalic acid (588g, 6.5 Mdl.) in

i sopropanol (2.2 Liters) to induce 25 precipitation.

t he suspension fi PCEMUSLD08031099
22 Cto and the solids dried at 22 Cto afford
(8S)-N-nethyl-5,6, 7, 8-tetrahydro-8-qui nolinam ne

oxal ate salt. (1.07 Kg, 55%88ield) 1 H NVR (300 Mz,
DMSO-D6) 8 ppm 9.25 (br s, 1 H) 8.52 (s, 1 H 7.69

(s, 1 H 7.39 (s, 1 H) 439(s 1 H 2.82 (s, 2 H

2.65 (s, 3 H 2.50 (¢ 2.32 (s, 1 H 1.99 (s, 1

H 1.80 (s, 1H); 30(|F

(8S)-N-nethyl -5,6, 7, § r o- 8- qui nol i nam ne as
free base: 1H-NI\/R( -8 8.37 (d, 1 H), 7.36 (d,
1 H, 7.06 (dd, 1H) m 1 H, 2.76 (m 2H),

2.53 (s, 3H), 2.11
2H): MBS miz 163 (|v++1
PCT/ US2005/ 031099 7
(8S) - N-met hyl - N-f f 5- (

(m 1H, .75 (m
2006/ 026703

yl - 1- pi perazi nyl )i m dazof
5

nam ne A slurry of sodium
tr| acet oxybor ohydr| de 5 2.97 mmol) and
(8S)-N-nethyl- 5,6,7,8= etrydroN8 qui nol i nam ne.
(0.5g, 1.98mmol.) in DCM (50mH isstirred at 20 5
C. To this is added

(&)t M{[petHiathyl-Tppiperaainy higidazail aglefridin-2aylipiathdi- Merapyl-

e T e T PR
(memlpmphemeﬁu&ﬂ\l fioréhotety - iiniperasinyliaidagel 1 a”c@imerwbn gH
R R R e
and redu)cuvmamhxetlmimtﬂ sietlaronganer @s|dggertbedierain &vaipe Aaatedyellow
ﬁ gzg% \jekD 213 t2 KPWE ﬁ@o Wl—fieb?'&s% VACHUTL4 BV B H), 7.67
(i1eY, Z28n(] J F Mz, of H), Z- zat}mz (dj hH}-708-Fet(y, 1+, 6.99 (&, J
P EATR IS RO L300 i do (300 dod 9 = s 2

HZ52 (- VR (i 4-H); Pi7Fe6rz(myB H), 2:39 (sn@thy2.11 86) 1 B),6,99-886 (m,

2V T3 B0 aDn 82 N R 3R RENE s MSThAAAR ),

Example 36: [5-(4-Methyl-1-piperazinyD-2-({propvl[(8S)-5.6,7 ,8-tetrahydro-8-
quinolinyllamino}methyllimidazo[1,2-a]pyridin-3-ylilmethanol

I\
~
N"
N~
NN\ OH
N

N )
\\/N\

[5-(4-Methyl-1-piperazinyl)-2-({propyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol was prepared from [2-
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I NN A solution of

(8S)-N-net hyl - N-{[5-(4-net hyl -1-pi perazinyl)imdazo[ 1,
wa-2edemzéiosli n- 2- PCT/US2005/031099

yl]methyl }-5, 6, 7, 8-t et rahydro-8-qui nolinamne (2.9 g,

7.4 mol) in formal dehyde (10 nL, 37 w. % solution

in water) and glacial aceti@®4acid (2.5 nL) was heated

at 50C 20 for 15 hours. The reaction m xture was

cool ed, diluted with dichloronethane, and washed with

(HES) L euethyloapipbesysinyi(8 8y heﬁaﬁ-mtrdafﬁtnﬁo@-ganl c | ayeL

{ t t
R e e PR pY Rl C7 gl TR o1 s
yl}mémandrmidrmoblomldmdmvtd‘demgeetmnwndsedtﬂm/e,arrﬁmdtnbanreal
sﬁ% DR Aol 6 S B R U8 b R (cdoo wiz

m:es (d e)=4sr@we1)27 32g 668V DB (dd, J = 8.7, 7.2 Hz, 1 H),

f’h~£/r[7( §)7 UE P'% 241e(t¥jr éﬁ?d? 28! Hithed (i ot Has hE):
5th’y (d) J wi1@azak, 11 @) 81120/(@ di=ns ME) PAPGSIPEIT03 13.5 Hz, 1 H), 3.85

<$ﬁl’k§)§¢??%2§ﬁ? o1y bt L B G2 B 8, Ak

1), le@Nﬁﬁ AEDCE AN (s, 18), 235((¢h, 2H)H.201m31 H)m 98}@}1, 1 H),

1181,_gn (@4)25 ofird: 5(‘2@013 &W@lﬁ E?J 3%63 Jg 3&%} M}ﬁ F?{z ﬁfg +1§>8
(M Jtdnatively,96-(4-Metiht - pigerdnyI FR-({brbyi[(85)S(6, 1 1B tettatfiro-8-

qgl}qphnyg]agwg]({}_%)‘etlypu'md zoé%g }_gﬂyn%lni’bl ylfr“n%hrmcg nmgae(zfmﬂzg f om

(S§)Q\IJ‘{[534(I@6§/I3I)-F>Ip@razﬂ:@l?lnﬂdazbﬂﬁz-é]pyﬂldiﬁ 22yl]rﬂé¥ﬁyl]2N-p1éf5yI5
134. 125 124. 4, 121. 3.7

o - i lio b gl dsming by Bycrgvgtgatan 7 a6 3 36. 9,
29.4, 21.6, 21.5. High Resol ut| on Ms: Cal cuI at ed l\/ass

sol ute stereoc emstry confirnmed by X-ray. Exanple

26: AN
f5- (4- net hyl - 1- pi per ggi nyl {methyl f(8S)-5,6,7,8-te
t rahydr o- 8- gui nol i n\yW] agiNqo} et hyl ) i m dazof
1, 2-al pyri di n-3-yl | met Mnol Y15
N\A
NN
N

Y/ N/\\
\ N~

(8S)-N-(Cyclopropylmethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-{(1S)-1-[4-
(methyloxy)phenyl]ethyl}-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and cyclopropane carboxaldehyde via
deprotection and reductive amination in a similar manner as described herein to give
a pale yellow oil (14% yield, 2 steps). '"H NMR (400 MHz, CDCl;) & 8.47 (d, J = 4.5
Hz, 1 H), 7.72 (s, 1 H), 7.30-7.26 (m, 2 H), 7.08 (dd, J= 8.9, 7.2 Hz, 1 H), 7.00 (dd, J
=7.5,4.7Hz, 1H),6.22(d, J=7.2Hz, 1 H),4.36 (m, 1 H), 4.17-3.94 (m, 2 H), 3.13
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MN: NNII NOH/ NZ A slurry of sodium

triacet oxyborohydride (1.86 Kg) and
wo0as)bmet hyl -5, 6, 7, 8- tetrahydro- 8- qui nol i naRCMAIS2005/031099

oxal ate salt. (1.3 Kg, 5.15 nol.) in dichloronethane

(13 Liters.) is stirred at 20 C. A solution of

5- (4- net hyl - 1- pi perazi nyl )i 86dazo[ 1,2 20

a] pyri di ne- 2- car bal dehyde oxylate (2.07 Kg, 6.18 nol.)

and triethylamne (1.25 Kg, 12.4 nol.) in
(g i4aH), RiBA+EThane Kf 257 (st H3,)2.5%528dded 2tH), 2.46 (s.6%d}, 2018 (m,

Fhe2 0B h 2 97 4 BTl g 05 RS B G ERSHTUR 28, 1005

(me2el); & niad3t fidAa1)quenched with 2N NaOH to achi eve pH
12 (Aprox 13 Liters). Methanol (aprox 6 Liters) is
added to achl eve a bil ayer The Iovver organl c layer is

hyll-%f](é n%et ‘. el:SngrazInQI?rm s 'fgﬁi)vﬁdlg- ni ¢

T T U St votune and -t he
ymngeno | WO 2006/026703 PCT/U82005/031099 75 was
exchanged for water to _achieve a final concenteration
of 6.5 Liters. This as mai ntai ned at 40C
and treated with 37% pr mal dehyde sol ution
(2.7 Liters, 35 nol. on allowed to stir at
40C for 24 hours and adﬁltlenal r mal dehyde sol ution
added (1.35 Liters, 18 nol)pN._Re n was allowed to
stir for 5 72 hours and tfen oled to 25 C and
treated with saturated aqueous sodi um bicarbonate
(5.2 Liters vol) and dNThhoronet hane (6.5 Liters). The
| ayers separated and fihe ,aquequs | ayer washed with
addi ti onal di chl or onet’h (2x @5 Liters). The
conbi ned organic |ay wa$§hed h sodi um bi carbonat e
solution (4 Liters) erN t he\ organic | ayer
filtered through a bed of sil\ica ﬂe#-60 (3.9 Kg). The
silica bed 10 washed with additTonal dichloronethane

[é % 6{;5 ;5)1 ﬂ[&éﬁ)‘% 6 -t%ﬁgmd?&@ RAGRAR ami ﬁé}h}éﬂ{ﬂ) 3R8

i mum’'stir volunme. Ethyl acetate
nmthxéﬂsglpwasmﬂmmzoﬁ r?da]PMféd'@:@I'XHmﬂthaéQIaWﬁs @KP&BEﬁdaff% [%—o
f \[A,ﬁ,ﬁﬂ [ ol ution was
(gg(ﬁ)ggh (fn% g’yﬁggﬂgf%@f(??gg? ,%%[%?Qﬂ}?e% The solids
qgmhmyl]pmﬁmemya 5 @riseliyind -pigerazinyl)imidazo[1,2-a]pyridin-3-

yllmethanol and cyclopropane carboxaldehyde via deprotection and reductive

amination in a similar manner as shown herein to give a white solid (69% yield). 'H
NMR (400 MHz, CDCls) § 8.37 (d, J = 4.6 Hz, 1 H), 7.33-7.26 (m, 2 H), 7.07 (dd, J =
8.7,7.3Hz, 1 H),6.99 (dd, J=7.5,4.7 Hz, 1 H), 6.42 (d, J=6.9 Hz, 1 H), 5.54 (d, J =
13.0 Hz, 1 H), 5.31 (d, J = 13.1 Hz, 1 H), 4.47 (d, J = 14.0 Hz, 1 H), 3.92-3.89 (m, 2
H), 3.78 (m, 1 H), 3.18 (m, 1 H), 3.01-2.89 (m, 3 H), 2.83-2.71 (m, 2 H), 2.64-2.58 (m,
2 H), 2.50 (m, 1 H), 2.42 (s, 3 H), 2.36-2.29 (m, 2 H), 2.16 (m, 1 H), 1.99-1.86 (m, 2
H), 1.76 (m, 1 H), 1.59 (m, 1 H), 1.06 (m, 1 H), 0.58 (m, 1 H), 0.39 (m, 1 H), 0.11 (m,
1 H), 0.03 (m, 1 H); MS m/z 461 (M+1).

Alternatively, [2-({(Cyclopropylmethyl)[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)-5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-
yllmethanol may be formed from (8S)-N-(Cyclopropylmethyl)-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine by
hydroxymethylation.
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15

ethyl acetate (2.6 Liters). Solids dried at 45C to
give [5-(4-nethyl-1 -piperazinyl)-2 15

wOowstony10B ( 8S) - 5, 6, 7, 8-t et rahydr o- 8- qui nol i nyl pamiusejos®31099

thyl)im dazo[ 1, 2-a] pyridin-3- yl]nethanol. (1.15 Kg,

53% 1H NVR (400 MHz, DMSO-D6) 5 ppm 7.47 (s, 1 H)

7.23 (s, 1 H 7.12 (s, 2 H86.53 (s, 1 H 595 (s, 1

H 5.09 (s, 2 H 3.89 (s, 3H)3.30 (s, 4 H 2.77 (s,

5H 2.64 (s, 1 H 2.47 (s, 1 H 2.27 (s, 5 H 2.01

(s, 4H)189(32H)158(s 1I—|)20Exanp|e27N
I hI 5 7

mhwmemﬁ%sym? &te?raﬂdmﬂaﬂmmﬁh g(el(mt@maatbta)t e) Ml -
NNN \' V--/ NN, N, MTrl met hyl -M [ 2-({methyl [(8
S)-5, 6, 7, 8-tetra hAyoye 5

qui nol i nyl ] ami no}rrethyl)lmdao[l 2-a] pyridin-5-yl]-1,
2- et hanedi am ne was ‘W epaked - f

(8S)-N-[(5-fluoroi mdd2o[ 1,22-a]
met hyl -5, 6, 7, 8-tetrahydro- Nexpr g
1 nnf % GTTCI WD 2006/ 02603 PET/
8- qui nol i nam ne and N, N, Mtrinethylethylene diam ne

via thermal displaceng t\l na simlar manner as

n-2-yl)methyl]-N
Bi | Label : rn nn

descri bed herein to gijve yel | ow 0|I (64%vyield). 1H
NVR (400 WMHz, CDCl 3 p$.46(d, J =4.4 H, 1 H),
7.70 (s, 1 H), 7.30 = , 1 H, 7.22 (d, J

=89 H, 1H, 7.0 N= 8.Y, 7.3 Hz, 1 H), 7.00
(dd J=7.3, 48Hz 6. d, J =7.3 Hz, 1
H, 4.05 (m 1 H, 3. .91 (s, 3.14 (m 2 H), 2.82

ST ok ol e At S
(rhenyignetyl)-3,6 §B-tetnahddrefB: quu&hnamlr@%as( wepared fOMEGSRN-K1S)-
1§§{(¥1]egmym)%?wre YA e mathykSrpiooraziny |21m||da50[(1 2-glpytidin-2-
ylira&i8y}-5,67,8;t8rahydro-8-quinolinamine and benzaldehyde via deprotectlon and
reductive amination in a similar manner as described herein to give an orange oil
(88% yield, 2 steps). '"H NMR (400 MHz, CDCl,) § 8.51 (d, J = 4.4 Hz, 1 H), 7.73 (s, 1
H), 7.52-7.50 (m, 2 H), 7.28-7.22 (m, 4 H), 7.14 (m, 1 H), 7.08-7.04 (m, 1 H), 7.00
(dd, J=7.7,47Hz, 1H),6.18 (d, J=7.4 Hz, 1 H), 4.16 (m, 1 H), 4.11-3.77 (m, 4 H),
3.10 (s, 4 H), 2.80-2.72 (m, 2 H), 2.66 (s, 4 H), 2.42 (s, 3 H), 2.15 (m, 1 H), 2.00-1.91
(m, 2 H), 1.62 (m, 1 H); MS m/z 467 (M+1).

Example 40: [5-(4-Methyl-1-piperazinyl

uinolinyllamino¥methyl)imidazo[1.2-alpyridin-3-yljmethanol

-5,6,7,8-tetrahydro-8-
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tetrahydro-8-g uinolinyllam no}nethyl)im dazof

1,2-alpvridin-3-yllInmethanol I "- N NOH / NOV-,/ N
w3e(6f02670B et hyl am no) et hyl ] (et hyl ) am no] - 2- pCmiSkopsf031099

(8S)-5, 6, 7, 8-tetrahydro- 8-

qui nol i nyl ] am no} nmet hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net

hanol was prepared from 1587

N, Ny Mtrinmethyl-M[2-({methyl[(8S)-5,6,7,8-tetrahydro-

8

2- et hanedi am ne vi a
manner as shown her
yield). 1H NWMR (400 :
7.36-7.29 (m 2 H), H, 6.41 (d, J =
7.1Hz,1|—|),515489 4 L-06-3.80 (m 3 H),
3.29 (m 1 20 H), 3. 1H),282275(m2H)
2.71 (s, 3 H), 2.49-2 2 H, 2. 32 (s 3 H,
2.16-2.13 (m 6 H), (m 3H, 1.67 (m 1 H);
M5 nlz 423 (M+]l). OH

N- Met hyl - N-f r 5- (4- I-p| erazinyl)imdazof1, 2-alp
vridin-2-
yl I methyl}-6,7,8,9-té cl ohept af bl pyri d
|n9amne(lntermed|ate) 6/ 026703

PCT/ US2005/ 031099 77 )I~N/ N\ N- A

[S5(47Methgl- TFetpeearinyh -G rhepymetwh&F b3 By 8- tatiahgdrotd- To a
qélﬂl}lﬂy]grﬂln%}metﬂylymldqozl_p ‘pgrhcgng a)tl]metharr}oé}/vg% pzefgresngr%n’] (8S)
I\fi{?@(%m@tfwl 11ﬁ>lp65821r0(b)lrnrdazsff[1 @’ré&m{r@in aydnehybdV-thaaymethyl)-
530A85kt @%g&gﬁn%ﬁ?&g'ﬁxgl%kgrﬁé@ﬁlaglﬁ@ i3 sinilafRdntdtes

m Xture heate reaction
shdwr bereiniagivecarceffrivhite salid (AR idia). ke DIMRI 408 MEp] GRAl) $18.51

EHS R TePes o P T E Y BOPATE 2908 Sy sy 72858, 1 b,
7007V .8t . D, Gk He Maklz 1 B3R, dt=et.2 Flae 1 HOsh B, J =
1983115504 980! J= 358 E 13S0 (e 11598 881 a )y 208 21 1 1y,
3.74 (m, 1 H), 3.56 (d, J = 13.0 Hz, 1 H), 3.34 (d, J = 12.4 Hz, 1 H), 3.03 (m, 1 H),
2.95-2.90 (m, 2 H), 2.87-2.75 (m, 3 H), 2.66-2.57 (m, 2 H), 2.48-2.44 (m, 2 H), 2.41
(s, 3 H), 2.02-1.94 (m, 2 H), 1.61 (m, 1 H); MS m/z 497 (M+1).

pt hyl ation in a simlar
¢ a yellow solid (48%

Example 41: (8S)-N-{[5-(4-Methy!-1-piperazinyhimidazol[1,2-alpyridin-2-ylimethyl}-N-
{[4-(trifluoromethyl)phenyllmethyl}-5,6,7 .8~tetrahydro-8-guinolinamine (Intermediate)

B i
2
N7 Y L
N
NI\
N
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10 m xture heated at 90C for 48 hours. The m xture was
concentrated and the residue dissolved in water (500
wai2doeanéeropot assi um car bonate (50 g) was added earalS2io5p31099

portionwi se. Methanol (20 nL) was added and the

m xture heated to 70C for 16 hours. The m xture was
allowed to cool and extract&l 3 tines with 150 ni of

di chi oronet hane. The organic | ayers were conbi ned and
concentrated. The residue 15 was purified by silica

(W(@gb&ﬁhy—pﬁiemjim@imi@jaio[azaar]]ﬁ@rﬁm-z-wrgeﬂnd[}%{Mof 2M
PR SR ER sl brrat B ag o3 Gun g b8 Gropgpea from
(88)-N-819-1-p4 WWOMMWMFNF{@(MBWI-ﬁ-brpe%mvl)irﬁidm 2=
a]E:mdo i 2%@105?( én)i SQeﬁehycégj?-oemlalvarpﬂ'le a%@él (m 1 ,
(ti#Fluérdmethyl)bidhzaldel8/de dia deptdtetidizandlretii)ctive adnirfationin lal)s;milar
mgbmer%s defarlbejiq'lfr%n E%QIV? apborar}gg@ﬁli(gg {fé’l{e(l‘? ,%_%?ZS) I-rKlMRl(400
MEI%SC(E:C%) T et52a8461 (- PH), ayclﬁﬁ mbeﬁmats Ib) o347 A1 40- (B, om), 7Ba-7a19
(2 57 Dr oo Ee? 18 A8 Ay -3 A om o A0 (. 2
HY, B5) @, ) HWBD7a6,0EH), 2. 81D, atzl(mnzer) 2163es, AyH), sulzfzm the, 3 H),

Zﬁgﬁmumvégpé@%ﬁ%%)oﬂ 6% Il]-b s’%‘gﬁ%@'g?y bt | on o;rhe

6,7, 8, 9- tetrahydro 5H—cyc| ohepta[b] pyridin-9-ol (6.9
/

Ex4m ég B iy

tisfluof grasthyIheRRnMatHy [eRSinG) th rnmaé iam |d(n23—vﬂr_ne%ﬁol
o adde ropwi se. The m xture was allowed to warm

to roomtenperat irred fo';- 1 hour. The

m xt ure was vvashe vv|th watier, dried er magnesi um
sul fate, and concs . K d while
concentrating and 5vaas [ df f . zThe wash was
concentrated and the resNdue 3 ied by silica

y{” acetate. Appropriate
fractions were concenfrated to yield 5.12 g (74% of
5,6, 7, 8-tetrahydroN ycl ohept a[ b] pyri di n-9-one. 1H
NVR (400 MHz, CDCI|B) ; m 4 H, 228 (m 2 H,

6 (d, 1 H, 1.9 (d, 1

cycl ohept a[ bl pyri di n- 9-

~

{5-(4-Methyl-1-piperazinyl)-2-[((8S)-5,6,7,8-tetrahydro-8-quinolinyl{[4-
(trifluoromethyl)phenyllmethyl}famino)methyl]imidazo[1,2-a]pyridin-3-yl}methanol was
prepared from (8S)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-
N-{[4-(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine via
hydroxymethylation in a similar manner as shown herein to give an off-white solid
(85% yield). "H NMR (400 MHz, CDCl;) 5 8.50 (d, J = 4.7 Hz, 1 H), 7.65(d, J= 7.8
Hz, 2 H), 7.58 (d, J = 7.9 Hz, 2 H), 7.32-7.28 (m, 2 H), 7.07-7.01 (m, 2 H), 6.87 (s, 1
H), 6.40 (d, J=7.2 Hz, 1 H), 5.35 (m, 1 H), 4.69 (d, J = 13.0 Hz, 1 H), 3.96-3.83 (m, 3
H), 3.71 (d, J=10.8 Hz, 1 H), 3.59 (d, J=13.0 Hz, 1 H), 3.42 (d, J = 13.4 Hz, 1 H),
3.03(m, 1H),2.92 (d, J=11.3 Hz, 2 H), 2.86-2.73 (m, 3 H), 2.66-2.54 (m, 2 H), 2.47-
2.43 (m, 2 H), 2.41 (s, 3 H), 2.01-1.90 (m, 2 H), 1.60 (m, 1 H); MS m/z 565 (M+1).
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N- Met hyl -6, 7, 8, 9-t et rahydr o- 5H cycl ohept a[ b] pyri di n- 9-
am ne was prepared from
W6 2606/028M08 et r ahydr o- 9H cycl ohept a[ b] pyri di n- 9- sae/Ua2@®5/031099
met hyl amne via reductive amnation in a simlar
manner as described herein to give 23 ng (38% yiel d)
of a 15 yellow oil. 1H NVR @900 MHz, CDCI3) 6 8.33 (m
1H, 7.33(d, J =7.4H, 1H, 7.00 (dd, J = 7.3,
4.9 Hz, 1 H, 3.75 (d, J = 9.5 H, 1 H, 2.81 (m 1

Exbimpl@. 423 (§SRN-115HMHexahyBEpy(relol 112-Hlpyrairda( 18-yl Bniddzo[ 11298
a@kigizp%;gl][ggjl?glgN(E[gnétgél-l5;%,47,8]13 5 iflolingrhi diat

yridin-2-yl | nmethyl}-6, O~L20
t et rahvdr o- 5H cycl ohég ]

N- Met hyl - N-{[ 5- (4- net
yridin-2-yl]methyl}-6,"N

t et rahydr o- 5H cycl ohept a| b]p ridin-9-am ne was
prepared from N nethyl -6, 7

di n- 9-am ne:
prazi nyl )i mdazo[ 1, 2-a] p

5- (4- net hyl -
pi per azi nyl )i i dazo[ 1,¥- aNpyri di ne- 2- car bal dehyde vi a
reductive am nation i imlar 25 manner as

descri bed herein to 4

ny,.(64% vyield) of a white
oi . 1H NWR (300 5 36 (m 1 H), 7.53
(s, 1 H, 7.39-7.31 ( H'y 7.1y (dd, J = 9.0, 7.2

Hz. 1 H), 7.06 (dd, J = 7.4,’\4.\@1 H, 6.28 (d, J
=7.0H, 1H), 3.88-3.62 (m 4X), [ 3.19 (s, 4 H,
2.71 (s, 4 H), 2.55 (m 1 H) (s, 3 H, 2.33 (s,
(@S)’"&I-'{giz(i-l%géai( op%:h‘b o, Q-agg/rézm 211/47%/ 8m41d§£)[’( maé%ln@n’-z

y@rye(hzg -N){;mey] 5,6p7 %@t@bWﬁQI‘% qlzn?Ifnamme was prepared from (8S)-N-
Fu'BVd &ﬁia%@@ ﬁa]b?rﬁd'lﬁlb Fdét@I]EN-methyl 5,6,7 8-tetrahydro -8-

c cl ohept af anmi nol met hyl'}i m dazo[ 1, 2-al p

qympmamlaeﬁnsi Wamlcwd@ gonaey s tmﬁlﬁw@s&?rommg

lar Ndﬂn%%escnbed herein to give a yellow 0|I (82% ylel%) 'H NMR (400
5- (4- Met hyl - 1- pi perazi ny g) 9-tetrahy

h/ﬂjﬂz;.cmq:l@y‘& @h@ﬂ#)b}'g@.(amw@ z 1 H) RPN (d, J=7.6 Hz, 1 H), 7.23
g!) 281919 my‘&%gﬁeo{]ﬁ? %@ | RuBiR 118;¢/b) @LNARBIHZ, 1 H),

vvas prepd rom

A Q& 4- e 8192 (s.12 P, Fet 7ald, dyl N0-8rHaak bl), B.38 &, gy 1169 hiz21 ),
t-at
TSR ot Srff; Do hEU 268 8 (m o 8,0( &234(ﬁ4y?'*?.20%8 2.20

(e, 2iHYi 2.89 (MehHdr2.081 9B dun 2 H), 1.86-1 4 H) 1.41 (m, 1 H); MS m/z
417 (M+1).

Example 44: [5-(Hexahydropyrrolo[1,2-alpyrazin-2(1H)-y)-2-({methyl[(8 S)-5.6,7,8-
tetrahydro-8-quinolinyllaminotmethylimidazo[1,2-a]pyridin-3-yllmethanol
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womoed263 7.11-7.07 (m 1 H, 7.04 (dd, J

herein to give a white solid (85%yield). '"H NVWR (400
MHz, CDCI3) b 8.37 (d, J =4.6 Hz, 1 H), 7.38-7.33
= 7PBT/U4235/031099

Hz, 1 H, 6.42 (d, J =7.1 Hz, 1 H, 5.16 (dd, J =

43.5, 13.7 Hz, 2 H), 4.01 (m 1 H), 3.87 (m 1 H),

3.74 (m 1 H, 3.39-3.31 (m9@ H), 3.20 (m 1 H,
2.95-2.88 (m 4 H, 2.64 (m 1H, 10 2.50-2.43 (m 2

H, 2.39 (s, 3 H, 224(s 3 H, 2210 (m 1 H,

2.01-1.97 (m 2 H), 1 (m 2H, 1.3 (m 1
H; M5 mz 435 (Mt1). D 1
8S) - N- Et hyl - N- {f 5- (4p| per azi nyl )i m dazof
2-al pyridin-2- N
]

(
1,
yl ] met hyl } - 5678tetrahydr 8aU|noI|namne
(1l
(

N 15 v~/
1 p| perazinyl )i mdazo[ 1, 2
, 8-

nternediate) / NN, -,, ~
8S) - N- Et hyl - N-{[5-(4-rret yI
-a] pyridin-2-yl]methy
t et r ahydr o- 8- qui nol i nanj
(8S)-N-{(1 9-1-[4 WO
80

prepared from
1 0267@31PCT/ US2005/ 031099
(et hyl oxy) phenyl ] et hyl } -

)i mi dazo[ 1, 2-a] pyri di n= Nmrmt hyl - 1- pi per azi nyl

N
yl ] methyl }-5,6,7, 8-tetrahydro* ui npl i nam ne and
acet al dehyde vi a deprotection an rleducti ve am nation

in a simlar manner as described herein to give a pale

[Eé%labi%ﬁy@td yrrélé?I%! }a]j@}aim -2(18M- 99&)({méﬂﬁ¥m@) ?%Oﬁs%ﬁ?a dro-8-
qplr@‘yny(l]@mlgo}meyhyy)lrmgazop %a]pmd@ﬁ—??]rggtheﬂ?l v&askq)repared rom (8S)-
N- {[$Qh8xam§drbﬁyrrdlo|!122 a]Byl%Qm(thiH) 9|)|m|d7az651 2- Q}p?ncﬁ"ﬁ-az ﬂ]n@thyl} N-
rrltﬁtpylf( W 8\]t§tr;aLI2yd(rg Iélzcwmqlwam@eg@ I@gdg@(ymﬁt 3Qat|q}1 |n a SImllar manner
a% s?18w% héfeif 1B %l\?‘e 'éi)yeuc?w §@I|d((%|§5ﬁ) |é|01) 113 r\ﬂmag@og) ﬁHE‘) CDél {’18*8 42
(g, £=%. 452%1 HE 7132 (mv@ , 7.4, (lm&)ﬂ 021@d Beafbl é73*22 1 H) 6.43
&2 £f7@ hx' 1[5 B)3625. §0Zm§521-§t(4 G818 Y5qmB3H), 3.70-3.41 (m, 2 H), 3.18-

ui nolin anl no
33 2 o, 2904 i T RYTOHIMIA 46 2.69-2:6%77.i 2 258, (m, e 3f4
@1, 1 By D8BIm, 1 H), 2.21 (m, 1 H), 2.15 (s, 3 H), 2.03-1.98 (m, 2 H), 1.94-1.87 (m,

2 H), 1.83-1.65 (m, 2 H), 1.46 (m, 1 H); MS m/z 447 (M+1).

2-ylimethyl)-N-methyl-5.6.7,8-tetrahydro-8-quinolinamine (Intermediate)




OH / N~N A solution of [2-({{(1
S)-1-[4-(net hyl oxy) phenyl Jethyl }[(8S)-5, 6,7, 8-tetrahyd
WO Q8026703 PCT/US2005/031099
qui nol i nyl ] am no} net hyl ) - 5- (4- net hyl - 1- pi perazinyl)im
dazo[ 1, 2-a] pyri din-3 15 yl ] net hanol (166 ng, O0.31
mmol ) in dichloronmethane (19nL) was treated with
trifluoroacetic acid (0.5 nL) and stirred at room
tenperature for 1.25 hours. The reaction was
concentrated, diluted wth eichloronethane, and washed
W th saturated aque carbonate. The organic
| ayer was separat ed, ted, and purified by
flash chromat ogr aphy QF nmoni um hydr oxi de in
acetonitrile) to give 20 31ing (25%yield) of the
deprotected internedi ate N\
(5-(4-met hyl - 1- pi perazinyl) - 2-

acet al dehyde (8.3 L,
(6.3 L, 0.11 nmol ), an ri acet oxybor ohydri de
(24 ng, 0.11 mmol ) and stirred—= 25 roomtenperature
for 15 hours. The reaction was diNuted with

di chl or onet hane and washed with /saturated aqueous
sodi um car bonate. The organic | ayer was separated WO

(25)06/ B B0 B-@INetigRbe) 0B A adidingllimidetof ha alpytidiodsylimethyl)-
NIRRT BT P ad PRy IFLE-
flporemdazd[ve aﬂxﬁmdma:t—ylgma’mw-l\( DethPPb,6 ArBrimtiatipdrby8dquindliamine
a[ué (%Fg) Egrt{ir%lgt!g?)agu%o Iedlne V|g%1e(1'r§1%?/&|¥placer)1ent in a similar
Meemea@desmfusedé hérmeinl to rgwe] aayellow}oilg(m%l y)eel>5)- (4 Nt WJOI\lile
BEAREAN, T B (8 i) egellay § o B8 (8 Py, v
848 Uz, 1), 71)5E6 98 (m34 HY,.6267 (ayv -2743i)-lz 7 H)64 Goyml1 H), 3.67 88, 2
rhefsa gt (i 5421ch R e i S St 2 73 34573 0.
Hb, ﬂ%fﬂ% 236 (h, 6 HY42.97-240, (m, 2H), 1@8898@(&5%9%1 82 {h,. 1 H);

Nﬁ‘@’éﬂgf}\% 3.18 (m 1 H), 3.00-2.88 (m

*Ym 2 H), 2.65-2.56 (m 2 H), 2.51-2.45 (m
240(3 3 H), 2.38-2.33 (m 210 H), 1.97 (m 1

i r|_r|2JIidin1 1

tetrahydro-8-quinolinyllaminotmethylimidazo[1,2-alpyridin-3-yllmethanol

gl aci al acetic acid




10

15

(Mrl). Alternatively,
[2-({Ethyl[(8S)-5,6,7,8-tetrahydro-8-q

waQi2oléns ] anmi no} net hyl ) - 5- PCT/US2005/031099

(4- et hyl - 1- pi perazi nyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol may be made froma conpound of Exanple 31,
(8S)-N-Ethyl -N-{[5-(4-net hylg21- pi perazinyl )i m dazo[1, 2
15

a] pyridin-2-yl]methyl }-5,6, 7, 8-tetrahydro-8-qui noli nam
i ne by hydroxynet hyl atiQn. anpl e 33:

(8S)- N-(1-Met hyl et hyl
m dazo[ 1, 2- al pyri di

\E(Ti Intermediate) N N 20
(8S)-N-(1-Methylethyl)-N{[5-(4-nethyl-1-piperazinyl)i
m dazo[ 1, 2- a] pyri di n- 2- N
yl]methyl}-5,6,7,8-tetra
prepared from (8S)-N
(et hyl oxy) phenyl ] eth - (4- met hyl - 1- pi per azi nyl
)i mdazo[ 1, 2-a] pyri di OH

ylJmethyl }-5, 6, 7, 8-t ¢t rahydr o- 8- qui nol i nanmi ne and

' reductive am nation in a
erefn to give a pale

dr o- 8- qui nol i nam ne was
S)-1-[4-

simlar manner as destTm

yellow oil 25 (50%vyield, 2 s .1 HNW (400 WHz,
CDCI3) 8 8.44 (d, J = 4.5 Hz, 1 —7.64 (s, 1 H),
7.24-7.18 (m 2 H), 7.06-7.02 (m/ 1 H), 6.96 (dd, J =
7.6, 4.7 Hz, 1 H, 6.17 (d, J = WD 2006/ 026703
[FREIRYSDMtFADNS )-1 3 rrdlidinyz2-({inethyl[(85) 526, 18- tettalf)dro-8-

i By s 5 lymolyhi ek bd s
I\E({é—l(BR;—,S—(Binh@t%l&n&?é—l—.p@&ciﬁd’lm%l]&niﬂbzo[|1,2€é3;23(ridin—2.-yl}h1,eth1(l)-1\2-

; Z . . . e L. . .
iyt peE gty pokiine g7 BB fetitiaten e simigpenner
aByshbwAhaaMRE §ivd A tan solid (28% yield). 'H NMR (400 MHz, CDCl;) § 8.40 (d,
S 5y < Bl PRr 98l VL), 4a28l 1o g LRV 1! be%s ¥b (o 2
H),Zels.]@é Q:;,-J\fv.fmﬁglh ), 5[12&&) t251)i64.?78-.955(m,emm BBORbA Ui HPBI43

n am nor ne - o= - e -
(B BeDas R 1 I OB AT e 2ol s 1) AE5 b HINRES . 6
Hr 2parezh (s, @), 2:16{¢(dH$B)2.d2-189(m, 3 H), 1.67 (m, 1 H); MS m/z 435
(M+1).

Example 47: (8S)-N-{[5-(Hexahydro-1H-1 4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-
[Imethyl}-N-methyl-5.6,7 .8-tetrahydro-8-quinolinamine (Intermediate

N

| Z
N z

Zm

~

N
N

\ N/\\NH
g,
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10
(et hyl oxy) phenyl ] et hyl }[ (8S) -5, 6, 7, 8-t etrahydro- 8- qui
waabierogéfanm no} nmet hyl ) - 5- (4- PCT/US2005/031099
met hyl - | - pi perazi nyl )i m dazo[ 1, 2- a] pyri di n-3-yl ] met han
ol and acetone via deprotection and reductive
amnation in a simlar manng3 as shown herein to give
a white solid (39%yield). 1H NWR (400 WHz, CDCI 3) 8
8.31 (s, 1 H, 7.31-7.25 (m 2 H), 7.05 (m 1 H),
(83) 96{[§iHextahiiro- 6H-4 01-didzepin-+-yHindiddim[ 1,2-difyridB1-B il raethyl}-N=

méﬁ‘fyeﬁ,%g&%tg)pygr#?&iunpﬁhnagnrgs %g e@p?e_ﬁd f‘éyﬁ&ﬁﬁﬁ(ﬁg m 1
fidorbimidaxopPrl2-alpyridinkd-yl)rdetByal- R-rB&hy1FH,6,Z &-t)etraﬁycﬁd-BmuTrQJh(wmlne
ouibipipety ik et Sy iy ety
héreihgtosjﬂ ||U)N 0|I yieldd 9H NMIRL J400AUHEr CRCLVEBWE (d, J = 4.2
H[aﬁ1 L e b % ?ﬁé hé-? ? g—?z( 97 @?é,rfg%%rﬁi 8 ) 7.06-7.02
(mp1 H?VGGQQ @MI )/l=m slagpHz, PHRlen (ddie-33 Hel 1 methengh, ey, 3.89

(5 B4)- AT DA Hh AAB2 B (st 1 3k figy 1 1) 262(m, 11,2335,

3M)P2ORLNY H)j 11D0la 0] (h, 2-H)] PBBIGI N5 MB]met3ey|([H+9).6, 7, 8
-tetrahydro-8-qui noli nam ne by hydroxynethyl ati on. 25
Exanpl e 35:

E((iﬁ%leM'S{ [ﬁqé@r@rww 11,4@@%@21 -Ay-RY({rhéttAne1L5 B 7a8-mirahddro-

In-2-y rret

8 1 | . in=3:yl

(Interrredl ate) WO 2006/Q26703 PCT/ US2005/ 031099 83 N

\ / NN, N

(88) N-{[5-(4-Met hyl -|L- pi_p
2-yl ] met hyl } - N- pr opy~

5 6 7, 8-tetrahydro- 8- qui nol iZnam ne was prepared from
(8S)-N-{(1 9-1 -[4-

nyl )i m dazo[ 1, 2-a] pyrid

(et hyl oxy) phenyl ] et hyl } - {[5 (4- rret hyI
- pi perazinyl)imdazo[ 1, ] pyrl
yl]methyl }-5, 6, 7, 8-t et'fah - -(ﬁ]l nol i nam ne and

propi onal dehyde vi a de ection and reductive
amnation in a sim|l ner as described herein to

give a pale yell ow % m 2 steps) 1H NWR
(400 MHz, CDCI3) 5 8. d, M,ﬁz H) 7.67
(s 1 H, 7.28 (d, J =7.6 1 7.24-7.22 (m 1
,708704(m1 H)y, 6.99 =7.6, 4.7 Hz, 1
[q%xabygo@% B4 Gazepin-1-90-2 ety lieSPs 8, 8- detdhyad-81*

quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-ylJmethanol was prepared from (8S)-
N-{[5-(hexahydro-1H-1,4-diazepin-1-yl}imidazo[1,2-a]pyridin-2-yljmethyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine via hydroxymethylation in a similar manner as
shown herein to give a clear ail (13% yield). '"H NMR (400 MHz, CDCl5) 8 8.43 (s, 1
H), 7.34-7.31 (m, 2 H), 7.10-7.01 (m, 2 H), 6.51 (d, J = 7.0 Hz, 1 H), 5.34-5.22 (m, 2
H), 4.08-3.97 (m, 3 H), 3.62-3.43 (m, 2 H), 3.25-3.16 (m, 3 H), 3.08-3.02 (m, 3 H),
2.78 (m, 1 H), 2.67 (m, 1 H), 2.17-2.14 (m, 5 H), 2.05-1.89 (m, 3 H), 1.68 (M, 1 H);
MS m/z 421 (M+1).
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10 Hz, 2 H), 3.12 (s, 4 H), 2.77-2.60 (m 8 H), 2.39
(s, 3H, 2.11 (m 1 H, 1.99-1.86 (m 2 H), 1.47 (m

wa 2b96/0247062 (m 1 H), 0.81 (t, J = 7.3 Hz, 3 HpCTNS2005/031099

419 (Mtl). Exanple 36:
f5-(4-Methyl -1 -piperazinyl)-2-({propyl f(8S)-5,6,7,8-te
t rahydro-8- gui nolinyllam n@net hyl )i m dazof
1,2-alpyridin-3-yllmethanol MN NOCH N 15
[ 5-(4- Met hyl - 1- pi perazinyl)-2-({propyl[(8S)-5,6,7,8-te
ExaeplectD {&S)-N-Methyl- N-{[5 (4- methvlhexahvdro-1 H-1.4-diazepin-1-

_'-'a cl)l%la%lne yl]met

(Iﬁ(éﬁ/n @5/ 031099 84 ({{(1
S)-1-[4-(met hyl oxy) phenyl Jet hyl }[(8S)-5,6,7,8-tetrahyd
ro- 8- X
qui nol i nyl ] am no} et fayl ) - nmet hyl - 1- pi perazinyl)im
dazo[ 1, 2-a] pyri di n- 3>\ yt¥~et henol and propi onal dehyde
via deprotection and r€ductive amnation in a simlar
manner as shown herein to gyve a white solid (64%

yi el d). 1HNI\/R(4OOI\/Hz CDeI3) 8 8.36 (d, J = 4.5
Hz, 1 H), 7.32-7.26 (m H, 7.06 (dd, J =8.7, 7.2
Hz, 1 H), 698(dd M= 7, 4.7 Hz, 1 H), 6.41 (d, J
=7.1 Hz, 1 H, 552 12.9 Hz, 1 H), 5.17 (d,
J = 13.0 Hz, 1 H), J =13.4 Hz, 1 H), 3.90

(d, J = 13.5 Hz, 1 )(/m\\iH), 3.77 (m 1 H),
3.17 (m 1 H, 2.98 2. 9¢ ( 2 H, 2.77 (m
2 H, 2.62(m 2H, 2.49 (Im 1 _241(3, 3 H,

2.35 (m 2 H, 2220 (m 1 H), 8 (m 1H, 10 1.81

(m 1 H, 1.64-1.56 (m 3 H, 0.78 (t, J =7.3 Hz, 3
(88) =NV ting-V- 304 -(retiyihexadydrerTihat  Avdid2gpin-1-yl)imidazo[1, 2. a]pyrldln-

el NES B B B2 harirc RS BYbAre8 BorP (e s ©
flqunormlﬂazqﬂ ]Zaijpynldmyl)ly\bwml\ﬂmztk[y[kf: B; 768 -mirahydn-8qyihdlimatmine

R Rp RS 1 Mhmel dspirsryentina sipier mameas ¢

dieseribeyl IHeraht toydive alypmpyul €71% yield). "H NMR (400 MHz, CDCl3) & 8.49

b B S 2B P Tl 15 %8R 1), 7.21 (0, u = 8.9 1z, 1 1)

7(0BS).00K(r0 Y en) @2y Uret.Hz) 41 I){4.69 (4; en,8.92 (s, RiH)EB.38i31B4

oy A4 SBE 55 a6 ) 268 (6 3 BT Q8. L A83 hER ™.
4i e 1 B6riive N RdiNSta) 405 (M+1).

Example 50: [5-(4-Methylhexahydro-1H-1.4-diazepin-1-y1)-2-({methvyI[(8 S)-5,6,7 8-
tetrahydro-8-quinolinyllJaminoYmethyimidazo[1,2-alpyridin-3-yllmethanol




10

N bN N~ N

(8S)-N-(Cycl opropyl nethyl)-N-{[5-(4-nmethyl-1
woepbaensnyl )i m dazo[ 1, 2-a] pyridin-2 20 PCT/US2005/031099

yl ]met hyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was

prepared from (8S)-N-{(1 S)-1-[4-

(et hyl oxy) phenyl ] et hyl } - N- 86 5- ( 4- net hyl - 1- pi per azi nyl

)i mdazo[ 1, 2-a] pyridin-2-

yl ]methyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne and

cycl opropane car boxal d de~via deprotection and
ar manner as descri bed

reductive am nation

herein to give a pa g oil (14%yield, 2
steps). 1H NMR (400 77 CRer3) 8 8.47 (d, J = 4.5 25
Hz, 1 H), 7.72 (s, 1 H, 7.80-7.26 (m 2 H), 7.08 (dd,
J =8.9, 7.2 H, 1 H, 7. dd, J =7.5 4.7 Hz, 1
H, 6.22 (d, J =7.2 1H, 436 (m 1H),
4.17-3.94 (m 2 H), WO 20pf4 026703

PCT/ US2005/ 031099 8 (s , 2.81-2.74 (m 2 H),
2.67 (s, 4 H, 2.57- ]N(m 2 H, 2.40 (s, 3 H, 2.18
(m 1H), 2.00-1.8% (my2 H, 1.65 (m 1 H), 0.95 (m
1 H), 0.44-0.37 (m \? Nm.\os (m 2 H:; MSniz

431 (Mrl). 5 Exanple / N—
[2- ({(Cycl opropyl methyl)[(8S)- 7, 8tetrahydro 8-
gui nol i nyl | am no} nmet hyI ) 5- ( hyI -pi perazinyl)im

[SEﬁ_gl\?iét?ﬁy)%e r&& ?I'—Iq /F’ dia¥ epln y 9@-& e%yw(Sé)% é\l7 g_{etréhydro 8-

qlljlﬁlel(n{yﬂéiylmbpmtbwymnmzhm | 2-8108B)in-Bydmetiarobwvas hrepaedSrami (8S)-
no

Nk B R DA 13 rdecemi fDimisveckt grfmueeing
ylphethﬂ}“rmﬁrka&tmﬂ\yﬂwoe%rq{uﬂehr(a{r{nﬁdwa hydroxymethylation in a similar
m,a%,n1 g SHoMR YA XY 408 8k 86 ol L) 1 PnBireaBo MiSE, @D,
8 q2|(§101 HN Y. 34@npo thnzl-i)w 08-3-004rmyetHy 6 39@ Jpesazinyil By, 5i32-
503 B 2 DL RGAIOAT PPt s O S+ Shar (e 2P £67-2.64

(m, 6 H), 2.45 (s, 3 H), 2.23-2.18 (m, 2 H), 2.15 (s, 3 H), 2.04-1.91 (m, 3 H), 1.67 (m,
1 H): MS m/z 435 (M+1).

Example 51: (8S)-N-Methyi-N-({5-[methyl(1-methyl-3-pyrrolidiny)amino]imidazo[1,2-
alpyridin-2-ylimethyl)-5.6,7,8-tetrahydro-8-quinolinamine (Intermediate)

X
|/
N %
N\
Nl\
N
\/N/
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amnation in a simlar manner as shown herein to give

a white solid (69%yi eld). 1H 15 NWMR (400 MHz, CDCl 3)
wo 28063267081, J = 4.6 Hz, 1 H), 7.33-7.26 (m 2 PET/UR2®3/031099
(dd, J = 87 7.3 Hz, 1 H), 6.99 (dd, J = 7.5, 4.7

Hz, 1 H, 6.42 (d, J =6.9 Hz, 1 H), 554 (d, J =

13.0 Hz, 1 H), 5.31 (d, J =983.1 Hz, 1 H, 4.47 (d, J

= 14.0 Hz, 1 H, 3.92-3.89 (m 2 H, 3.78 (m 1 H),

3.18 (m 1 H, 3.01-2.89 (m 3 H, 2.83-2.71 (m 2 H),
(85)AMtHYBN(((B-[methyi) 1-methyB3-pyrrolitiinyl))amiofithidezo[ 132-Elpyridin-2-

il 581 hifsryto-g auaSirin wed brebaied o JeHE: S5
ﬂlﬁdi‘binﬂdézlﬁy ,ﬁzﬁ?ridiﬁNfiﬂl)rhﬁthylelﬂetbyn&G,I,8H)3tral®,zd&$8(qujnolinamine
- . LAt t . o
gt} Cieus apyehetsisiie o prstiRpiaeemey ing imjegmanner
aﬂﬂésftﬁbé@hé%em%@}d@i dngh ? ﬁ% (%%Flmyml PgMRF(&O@Msz tpion) &
a
084 AE F AT T BT e Ny Rt B A sy 170% gt .24 @,
—I@lt ngltef «';IIEHW |06 @“ﬂ?ﬁé?[fl g? H%] EMFI) dior-@dyJ ¥ reg, Izy;* Mz B), 6.2 (d,
I3 ok tod BRI BB G 0T G99, 588 o EHats . 275 (m 2 ),
2@8?& d\H)’,fz%sczlzté/l(ﬂrhh&I-b sz ReBapi Apb \d, Wi €83 2¢Hz, 3 H), 2.13-1.95
al pvrijdin-2-yll e Ms
(npghhy eyt ')'Lé 68, (‘?" é "%()e AAAS- Wi nol i nani ne

(Intermsdlate) 1-5 NN/_N\ N- - 5_

te&@h@dmlmu:huin)/ﬁéimﬁoﬂne%h\tlmwdaiwrzcwa1§vrmm BllineaEhBE Was
prepared from (8S)-N-{(1

1-[ 4- (et hyl oxy) phenyl L {[ 5- (4- net hyl - 1- pi pera
zinyl)imdazo[1, 2-a]p |d|
yl]methyl }-5, 6, 7, 8-t et'kahyHd qui nol i nam ne and

benzal dehyde vi a deprot &8t i or and reductive am nation
in a simlar manner as descrigped herein to give an
orange oil 10 (88%yield, steps). 1H NMVR (400 MHz,

CDCI3)68.51(d,J—44 , 1.73 (s, | H) ,
7.52-7.50 (m 2 H, 7.2§ HH, 714 (m 1 H,
7.08-7.04 (m 1 H, 7.0 J =7.7, 4.7 Hz, 1 H),
6.18 (d, J = 7.4 Hz, 1 N4 16(m 1 H, 4.11-3.77
\/ N
<5N
N

[5-[Methyl(1-methyl-3-pyrrolidinyl)amino]-2-({methyl[(85)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol was prepared from (8S)-
N-methyl-N-({5-[methyl(1-methyl-3-pyrrolidinyl)aminolimidazo[1,2-a]pyridin-2-
ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine via hydroxymethylation in a similar
manner as shown herein to give a yellow oil (52% yield). '"H NMR (400 MHz, DMSO-
d) 58.35(d, J=4.5Hz,1H),7.48 (d,J=7.6 Hz, 1 H), 7.27 (d, /= 8.9 Hz, 1 H),
7.16-7.13 (m, 2 H), 6.65-6.59 (m, 1 H), 5.74 (br, 1 H), 5.08-5.01 (m, 1 H), 4.93-4.84
(m, 1 H), 3.92-3.79 (m, 6 H), 2.79-2.71 (m, 2 H), 2.64-2.61 (m, 2 H), 2.48 (s, 6 H),
2.37-2.23 (m, 2 H), 2.06 (s, 3 H), 1.99-1.90 (m, 4 H); MS m/z 457 (M+Na)".
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3.10 (s, 4 H, 2.80-2.72 (m 2 H, 2.66 (s, 4 H, 2.42

(s, 3H, 2.15 (m 1 H), 2.00-1.91 (m 2 H), 1.62 (m
wa 2696702683 M z 467 (M+1l). 15 Exanpl e 40: PCT/US2005/031099
f5- (4- Met hyl - 1- pi perazi nyl ) -2-({(phenyl net hyl )f(8S) -5,

6, 7, 8-tetrahvdro-8- auinolinyllam no}nethyl)im dazof

1, 2-al pvridin-3-yllnmethanol97WD 2006/ 026703

PCT/ US2005/031099 87 NN N\ OH N\ / \-~ N-

[ 5- (4- Met hyl - 1- pi perazi nyl ) -2-({(phenyl net hyl )[ (8S) - 5,
Example 3: E&S)Flﬂﬁ[{édnﬁEthl 1- Dlperazmvl)lmldaon 2-alpyridin-2-yljmethyl}-N-

/ . ; %'a pyridin-3-yl ] nmet

N-{[5 (4 mathyl 1 pi
yl ] met hyl } - N- (phenyl
5,6,7,8-tetrahydro-8tquin m ne via

hydr oxynet hyl ation i n~§”si hiAar manner as shown
herein to give an off-whiteZsolid (42%yield). 1H NMR
(400 MHz, CDCI3) 6 8.51 (edN<J = 4.5 Hz, 1 H), 7.53

(d, J =7.3 H, 2 H, 7.97-7.29 (m 3 H), 7.27-7.23
(m 1 H J=7.2 H, 1
5. J = 13.2 Hz,
3.90 (m 1 H), 3.82

, 3.56 (d, J =

1 H, 3.03 (m 1
7 2. . 3 H), 2.66-2.57

'2.48-2.44 (m 2 H). 3 H),
2.02-1.94 (m 2 H, 1.61 (m 1 H): Mz 497 (M),

(gxﬁ)gﬁlmfli@({‘f%m('ﬁ -Ripemeginyhimidasel 2 AlRyriginrdlmedyl}-N-methyl-5,6,7,8-
ttradryators. hUiﬁblﬂra%lb{é Wﬁ?b a}ed\fronl%S) N- £(5—ﬂuor0|m|dazo[1h aprndm-

{@%%M{rﬁjéhf% (%ﬁﬁ@@% lg{@;nh}/rparpme and 'N- etthsltplrpaerazme via

thermal displacement in a similar manner as described herein to give a yellow oil
(87% yield). "H NMR (400 MHz, CDCls) 5 8.49 (d, J = 4.4 Hz, 1 H), 7.67 (s, 1 H), 7.30
(d, J=7.6 Hz, 1 H), 7.26-7.24 (m, 1 H), 7.07 (m, 1 H), 7.01 (m, 1 H), 6.20 (d, J=7.2
Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2 H), 3.11 (s, 4 H), 2.78 (m, 2 H), 2.66 (s, 4 H), 2.51
(9, J=7.2Hz, 2H), 2.35 (s, 3 H), 2.11 (m, 1 H), 2.00-1.92 (m, 2 H), 1.64 (m, 1 H),
1.12 (t, J = 7.0 Hz, 3 H); MS m/z 405 (M+1).

4-Ethyl-1-piperazinyl -5,6,7,8-tetrahydro-8-

uinolinyllaminoYmethylimidazol1,2-alpyridin-3-yllmethanol
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F NIN\ N N W 2006/026703 PCT/US2005/ 031099 88
(8S)-N-{[5-(4-Methyl -1-piperazinyl)imdazo[1, 2-a]pyrid
wone@/ogéjset hyl } - N-{[ 4- PCT/US2005/031099
(trifluoromethyl)phenyl]nmethyl}-5, 6,7, 8-tetrahydro-8-q
ui nol i nam ne was prepared from (8S)-N{(1
S) - 1-[ 4- (net hyl oxy) phenyl ] edByl } - N-{[ 5- (4- et hyl -1
- pi perazi nyl )i m dazo[ 1, 2-
a] pyridin-2-yl]methyl}-5,6,7, 8-tetrahydro-8-quinolinam
[5 -(AcEfpIc énpér&tnm)izL(t{mémmBB)Lb)d;izaaz@tlralgbmd& vi a
ectl Ve a ation in a simd]l
anaRiahSE o BBy iRl v oot A A Breserod fem oS
I\b’{|[5’—t4iethﬂl BhippakzinyliniddyB] 1( 2 afbyritihiz-yI[oa¥th3)-Nem&hplis, 8,745

tegrngx&r?@l@uﬁ? ﬁ‘gn%wq%gla &%rggyr@tgggﬁcﬁﬁh;a’ é&ilérﬁhﬁneg)aigh?w
héreld 130 g4velé?n 4-Qrhitd Bolidd 56 y:éldeH :Nm (400 MQIZ ¢1))Cl3§36 842 (d,J=

45N, 1 1), 2857 Sartmea tn ge-7 03z 16, {91 &.0275 83500,
64\ (d2J L=|)714 |J|z 614Hi, mzskg;? rl;lyl\ﬁomms?(gg 3(r§l+3)53 (X)) $46 2n, 1

Hy 336%(;1 G h@,ﬁg P RS 284 DB 2 2 B S b Tl Y Y se-
2(4I3r(h1‘ layoyr th(ﬁuyh )-ghzmy ksi r:;ﬂimszlo}zamgle% mEthll Ly m. dIaHPﬁ 14 (t,

algé hanol

J{=57@ t"HyMSIU/|5|4§ KM?“nyl) 2 [((8S) 5 6 7, 8 tetrahydr
0- 8- qui nol i nyl {[ 4-

(trlfluoronet

algyRiinlS-YilrReth
I N-2- Y1 i thy

(8S)-N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyl]imidazo[1,2-a]pyridin-2-
ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
and 1-isopropylpiperazine via thermal displacement in a similar manner as described
herein to give an off-white solid (76% yield). '"H NMR (400 MHz, CDCls) § 8.49 (d, J =
45Hz, 1H),7.68 (s, 1H),7.30(d, J=7.6 Hz, 1 H), 7.25-7.23 (m, 1 H), 7.07 (m, 1
H), 7.00 (m, 1 H), 6.19 (d, J=7.0 Hz, 1 H), 4.10 (m, 1 H), 3.94 (s, 2 H), 3.10 (s, 4 H),
2.79-2.62 (m, 7 H), 2.34 (s, 3 H), 2.11 (m, 1 H), 2.01-1.91 (m, 2 H), 1.64 (m, 1 H),
1.09 (d, J = 6.7 Hz, 6 H); MS m/z 419 (M+1).
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15

N-{[4-(trifluoronethyl)phenyl]nethyl}-5,6,7, 8-tetrahyd

ro-8-qui nolinamne via hydroxynethylation in a
wei2znicliaé7osranner as shown herein to give an of f PGRIUS2005/031099

solid 20 (85%yield). 1H NVR (400 MHz, CDCI 3) 8 8.50

(d, J = 4.7 Hz, 1 H, 7.65(d, J =7.8 Hz, 2 H, 7.58

(d, J =7.9 Hz, 2 H, 7.32-9928 (m 2 H), 7.07-7.01

(m 2 H), 6.87 (s, 1 H, 6.40 (d, J =7.2 Hz, 1 H),

5.3 (m 1 H, 4.69 (d, J = 13.0 Hz, 1 H, 3.96-3.83
hylR8S 8-tbtrahydro-8-

Ekampl@ 5615-[43(1 Methdethd!) =1 -pifer8zihig]-2- t
3. .1 . 4 N

3.03 (m 1
(m 3 H,
43 (m 2 H, 2.41 (s, 3
m 1 H; M5 mz 565

2.66-2.54 (m 2 H),
H, 2.01-1.90 (m 2
(M+1l) . WD 2006/ 0267(
43: (8S)- N-{f5-( Hexahy _
H) -yl )i m dazof 1, 2- z
al pyridin-2-yllnethyl}-N
ui nol i nam ne (I nternedi
(8S) - N-{[5-(Hexahydr
H) -yl )i mdazo[ 1, 2-a]
yl ] met hyl } - N- et hyl -
was prepared from (&S
[ (5-fluoroi mdazo] 1,\2
5,6,7,8-tetrahydro- 8= m% ne

1, 4-di azabi cycl o[ 4. 3. 0] nonane.yra t ernal di spl acenment
ina simlar manner as described harein to give a

yellow oil (82%yield). 1H NI\/Ré4OO VHz, CDCl 3
[58[44(71 Methytetin));1- mp@@zwl] 23{raethylKS$¥5.617 $=|}etra’rly@9- -d J =

o} rngllrj:?ﬂ G;Dngt{\%élag% Fn(éj T]p‘}/ idfin - )a]lnligtgaﬁ'ol \T\Das §)Fedg?ed7 fr&H _(88)-
N-methylg d{ﬁ @nf1 r_nLeWIethyl)ggplpgaZIle]Jmldago[A72 g]@yr@ne yj}meghyl)-

5%7 S*etg%wygﬁbig-%zjﬁwghr&a}m e Jr% r%g}'c%ymétr?)atlon % }_é% n?ilapﬁwﬁﬂér a%

shiwn herzdh . ghe an off-whiteolid(50% x(ehi) HIgVR 24cammmz9QD(:m ;
7

%ﬂ@) : ‘15§E>%app' 2&444 2?%‘”“( %lel_ﬁ 3?‘? ol Qg(‘m §=78/47Hz,
1HR6 41 gty b= 72 b e, ), 5,29 (622 K, M&?J%((BS}S-I-B, 8.5% (8, 1 H), 3.41

7R 41 ), 89)(6.2 o(85)
(r‘fi"@,{%gé o, 044 gﬂz:‘rg}ha%‘g}ﬁ%r{ﬁ% By, LBERER(m, 2 H), 2.69-2.62
(m. 3H), 2.21 (m, 1 H), 2.13 (s, 3 H), 2.02-1.88 (m, 2 H), 1.68 (m, 1 H), 1.13 (d, J =
6.4 Hz, 6 H); MS m/z 449 (M+1).

Nayl -5, 6, 7, 8-tetrahvdro-8-q
e) MNNN
rol o[l pr- a] pyrazin-2(1
Nin.7 5
, 8-t etrahydro- 8- qui nol i nam ne

I n2y|)rrethy|] N- net hyl -

2-yltmethyl)-N-methyl-5.6,7,8-tetrahydro-8-quinolinamine (Intermediate)



10

WD 2006/ 026703 PCT/ US2005/ 031099 90 MN-: N OH N

[ 5- (Hexahyd ropyrrolo[ 1,2-a] pyrazi n-2(1
welpeoslope7d3 ({ net hyl [(8S)-5,6, 7, 8-tetrahyd roP8T/US2005/031099
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared from (8S)-

N-{[ 5- (hexahydropyrrol o[ 1, 24@Q pyrazi n-2(1
H)-yl)imdazo[ 1, 2-a] pyridin-2-yl]nmethyl}-N 5

nmet hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne vi a

hydr oxynet hyl ati on i n_axsi prhkar manner as shown
herein to give a yell 38% yield). 1H NWR (400
MHz, CDCl3) 6 8.42 Hz, 1 H, 7.32 (m 2
H, 7.07 (m 1 H, 7.0N(dd&YyJ =7.5, 4.7 H, 1 H),
6.43 (d, J =7.2 Hz, 1 H), 35.36-5.20 (m 2 H),
4.08-3.95 (m 3 H), 3.70- .ml\(m 2 H, 3.18- 3.13 (m
2 H, 2290 (m 1 H), (m 1 H, 2.69-2.62 (m 2
H, 2.58 (m 1 H), 2. O(m 1 H, 2.30(m 1 H),
2.21 (m 1 H), 2.15 ( , 2.03-1.98 (m 2 H),
1.94-1.87 (m 2 H), } 1.65 (m 2 H, 1.46 (m 1

M5 mlz 447 (MF1) ( Ex | e 45:

l(_DS;S)-I\I-({S-[(BR)-B-( i ey, ,@)-1-pyrrolidi nyl |imid

azo[ 1, 2- al pyri di n-

2-yl)met hyl)-N-nmet hyl -5, 6, 7, 8=tet r ahydr o- 8- gui nol i nam

ne (Internedi ate) WO 2006/ 026703 RET/ US2005/ 031099 91
M-: N N N (8S)-N({5-[(3R)-3-(/Di nethyl armi no)-1
é@Ey”o' i di nyl ]imdazo[1, 2-a] pyridin-2-yl}nmethyl)-
(3 {ayl(3.9;36(Dimethylermind)yidpysrdidiguilimidazoHra-alpyrdis-2-ylimethyl)-

NBIRERRES .7, Bah iR Fhdihdinaming wes breparorom (AN 6
flgorginmidazofh -l yrigineR+yiroethyplhid-methyl-3A,8-tetrahydro-8-quinolinamine
- di ; i [ L di . Vi er.mal . .
ok B e S TR A AT AR o 5 bR o oo
as deggiribed heseint toayivena red GIBG Y4 wikld). ."H' NMRINADQ KMIBR, OBZI;) § 8.47
(d,J=4.5Hz, 1H),7.72(s, 1 H), 7.30 (d,J=7.7Hz,1H),7.15(d, J=8.7 Hz, 1 H),
7.06-6.99 (m, 2 H), 6.08 (d, J=7.2 Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2 H), 3.55 (m, 1
H), 3.43 (m, 1 H), 3.29-3.23 (m, 2 H), 2.87-2.75 (m, 2 H), 2.64 (m, 1 H), 2.34 (s, 3 H),
2.25 (s, 6 H), 2.19-2.05 (m, 2 H), 1.98-1.86 (m, 3 H), 1.64 (m, 1 H); MS m/z 405
(M+1).

Example 58: [5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5.6.7..8-
tetrahydro-8-quinolinyllamino}methyl)imidazo[ 1,2-alpyridin-3-yllmethanol
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CDCI3) 6 8.46 (d, J =4.4 Hz, 1 H, 7.76 (s, 1 H,
7.30 (d, J =7.6 Hz, 1 H, 7.13 (d, J = 8.8 Hz, 1 H),

w6 20m/086098 (m 2 H), 6.07 (d, J = 7.3 Hz, 1 H)PC#/Us005/031099
(m 1 H, 33.997(m 2 H, 3.54(m 1H, 3.42 (m 1

H, 3.30-3.22 (m 2 H, 2.87-2.73 (m 2 H), 2.62 (m 1
10 H, 2.35 (s, 3 H, 2.2610n 6 H, 2.17-2.10 (m 2

H, 1.98-1.86 (m 3 H), 1.62 (m 1 H; M nfz 405

(Mrl) . Exanpl e 46:

f5-f(3R)-3-(Di rrethyla') yrrolidinyll-2-({methylf
(8S)-5, 6,7, 8-
t et rahvdr o- 8- aui nol i nmet hyl )i m dazof

1, 2-a] pyridin-3-yl | neti ~ND 2006/ 026703

PCT/ US2005/ 031099 92 N IV¥ N OH N N

[5-[(3R)-3- (D net hyl am no Ifﬂ«pyrrolldl nyl]-2-({methyl [

qui nol i nyl ] am no} et h M dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared fr -

N-({5-[(3R)-3-(di meth { no) - Hpyrrolidinyl]imdazo[1
,nethyl-5,6,7,8-tetra dr 9 i nam ne via

0 Y0
hydr oxynmet hyl ati on in ' Q anner as shown
herein to give a tan solid ( 89%°yi el d). 1H NVR (400

Mz, CDCI3) 8 8.40 (d, J = 4.2 Hl—1 H), 7.32 (d, J =
7.6 Hz, 1 H, 7.27 (d, J = 89Hz/,1|—|),706-699(m
2 H), 6.42 (d, J =7.0H, 1 H), 516 (m 2 H),

[3H(88)-3(DiEnettiplarBind)-1-pSrr6lBliriyllr2-(thetHy|[(85) 63,7, 6etyalydte.5-

aindi ot hyahtof 2 kb sk b o o5
%{54'5(36$3-(ﬁrr\‘é)hyléénxiﬁﬁ)-}-Wlit;l(dmyll&)1Id’ézo[ﬂZ@]’pwidin-&sélmethNEN-

e . -
m@t@l-%ﬁ?,ﬁ%%%ﬁ@@_—@ﬁ?‘nm inamin % Xlai”lygli’(%(& (Wﬁa)ﬂglt?}/n 4 gln‘}nar manner
a¥lshowh Agte)n t-gikt d3dn-Solié (47958 yickt)r %unm%e M) @D C113i $188 (d,

MISGRh 88 MY S Nz 1 1), 7.25 (@, J = 8.4 Hz, 1 H), 7.04-6.97 (m, 2
H), 6.41 (d, J = 7.0 Hz, 1 H), 5.18-5.10 (m, 2 H), 4.05-3.93 (m, 3 H), 3.52 (br, 2 H),
3.17 (br, 1 H), 3.00-2.95 (m, 2 H), 2.75 (m, 1 H), 2.63 (m, 1 H), 2.26 (s, 6 H), 2.21-
2.16 (m, 2 H), 2.11 (s, 3 H), 1.99-1.86 (m, 3 H), 1.65 (m, 1 H); MS m/z 435 (M+1).

Example 59: (8 S)-N-({5-[(3R)-3-Amino-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-
vlimethyl)-N-methyl-5.6.7 ,8-tetrahydro-8-quinolinamine (Intermediate)
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\' 6N N~ ~NH 15 WO 2006/ 026703 PCT/ US2005/ 031099 93
(8S)- N-{[5-(Hexahydro-1
weoékMed2dioazepi n- 1-yl )i m dazo[ 1, 2- a] pyri di n- 2- y PCTISEOpEH31099
-N- nethyl -5,6,7, 8tetrahydro-8-qui noli nam ne was
prepared from (8S)-N-[(5-
fl uoroi mdazo[ 1, 2-a] pyridi mo2yl ) net hyl ] - N-net hyl -
7, 8-tetrahydro-8-qui nolinam ne and honopi perazine via
thermal displacenment in a simlar manner as descri bed
5 herein to give a yell ow. oil (70%yield). 1H NVR (400
A 4 7.64 (s, 1
: 0%8.9 Hz, 1
MMMM&MMM 1

1imstifethd a3 Btndtvdsrb e dllahiion 1577,
quirdlinyljdhinogn@RylfimidaZot)2-aldydBn-Esyl]-3- Byr_i‘d)lldlngl}éb?bématelNas
pl‘?g@lﬁ% o1 @%\%Eﬁluérgmﬂ’pgzlc?[gé;éﬁ]v@}rb%l)ﬂw%ymﬁm?é%lylé 6,7.8-
te4rady@caealuq Lﬂndlmwn)ne2ar(d{ (BRt)-hMl-:f-(té%)Jto&yé“arB’or&%Eirfcmhlyolrdme via

ol i n m na

thfrrgal ?ﬂﬁq entip %,gHE éﬂ%qr %lﬁféscn%d I'ﬁr%ﬂ'l'tcl\plve ﬁl—?n solid
(4455 (k. ARMUVR-(A00 MHz, CDCI3) §8.52 (d, J 4 6 Hz, 1 H), 7.86 (br, 1 H),
73tk S TSR Ty 0% CeBEY] L 8906 9,08 Bih A e Y= 7.
HQU1 14, QWtrih annm}sm(hhw 9|)( gg@a(zro[m%s?}smyrzhldb 13: 73}1(yﬂ ,Hree
ar fro X ro-
3RPAT 143 AR 1 FH 1 O et B2 8 &l Hioch G Do 2 Rypy H).
zswém%h )l 2.15 (@, 7 H5-2.64-n Ty, G-19); 4671, HHM AR (3,i93H); MS m/z
roxynmethylation in a simlar manner as shown

Z (Mih-to give a clear oil (13%yield). 1H NVR (400
MHz, CDCI3) 8 8.43 (s, 1

B) (8 S)-N-({5-[(3R)-3-Amino-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine:
(8S)-N-({5-[(3R)-3-Amino-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-yl}methyl)-N-methyl-
5,6,7 ,8-tetrahydro-8-quinolinamine was prepared from 1,1-dimethylethyl {(3R)-1-[2-

({methyl[(88)-5,6,7,8;tetrahydro-8-quinolinyl]amino}methyl)imidazo[1 ,2-alpyridin-5-
yl]-3-pyrrolidinyl}carbamate via trifluoroacetic acid deprotection in a similar manner
as described herein to give a pink oil (68% yield). "H NMR (400 MHz, CDCl;) & 8.48
(d,J=4.2Hz,1H),7.76 (s, 1 H), 7.31 (d, J=7.5Hz, 1 H), 7.14 (d, J = 8.8 Hz, 1 H),
7.06-6.99 (m, 2 H), 6.07 (d, J=7.2 Hz, 1 H), 4.09 (m, 1 H), 3.91 (s, 2H), 3.71 (m, 1
H), 3.57-3.49 (m, 2 H), 3.32 (m, 1 H), 3.10 (m, 1 H), 2.78 (m, 1 H), 2.64 (m, 1 H),
2.34 (s, 3 H), 2.26 (m, 1 H), 2.08 (m, 1 H), 2.01-1.92 (m, 2 H), 1.76 (m, 1 H), 1.64 (m,
1 H); MS m/z 377 (M+1).

Example 60: [5-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methvl[(8 S)-5,6,7,8-tetrahydro-8-
uinolinyllaminolmethyl)imidazo[1,2-alpyridin-3-yllmethanol
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34-7.31 (m 2 H, 7.10-7.01 (m 2 H), 6.51 (d, J
Hz, 1 H, 5.34-5.22 (m 2 20 H), 4.08-3.97 (m 3
26833.43 (m 2 H), 3.25-3.16 (m 3 H), 3P0BAR212/031099
A

~-
» O

, 2.78 (m 1 H, 2.67 (m 1 H, 2.17-2.14 (m

-

05-1.89 (m 3 H), 1.68 (m 1 H: M nz 421

1). WD 2006/ 026703 PCT/ USB005/ 031099 94 Exanpl e

oz

1 N— .-
LL=F

)

(8S) - N- Met hyl - N-{[ 5- (4- et hyl hexahydro- 1
4-di azepin-1 -

m dazo[ 1, 2- al pyri di
-qui nol i nam ne (I
-N-Met hyl - N-{[ 5-
4-di azepin-1-yl)i mN .
]methyl}-5,6,7,8-tet rah%jdr 0- 8- qui nol i nam ne was
pared from (8S)-N[(5- ~

uor oi m dazo[ 1, 2-a] pyridli n-2-yl)net hyl]-N-net hyl -5, 6,
7, 8-tetrahydro-8-qui nqglidam ne and 1-nethyl

honopi perazine via th Lspl acenent in a simlar
manner as descri bed fve a yellow oil (71%

T

e) WW: N NN 5
pxahydro- 1

;E/'\ﬁ\<
D< P

r
I

2
p
f

yield). 1H NVR (400 8.49 10 (d, J = 4.1
Hz, 1°H), 7.64 (s, 1 J=7.5H, 1H,
7.21 (d, J = 8.9 Hz, , £.08/7.00 (m 2 H), 6.23
(d, J =7.1 Hz, 1 H, 4.09 ( H, 3.92 (s, 2 H

3.38-3.34 (m 4 H), 2.85-2.63 (MNH, H), 2.42 (s, 3
H, 2.36 (s, 3 H, 2.10 (m 1 H, 2.03-1.95 (m 4 H),

1,1 -Bitneftiylethyl KIBR)NE3RhydrdQmetMiL2-({nisih X 8Ss, 8, 7i83tetrahydro-8-
q{m?gl&\g/ﬂ%r/bﬁ%%%gtﬁ%%md%%ﬁ %}%yr‘llciirq—|5§y%]?£lp{/]r_rgli_d}/nly}}c_:azrbér{ngetétv@/sl
plephreai Ty a; 18digiethy@tihy JBRAMTHR Gt NS 3)-816 (et efrbhytiraigpy r
q@gblpﬁyﬁé%lnhﬁgtn%ﬂ%ida\ég1?gg]%é/r?&r?-?sgyﬁ-gglﬂ/ro| %98§ér8a3r%9t%9via
hydroxymethylation in a similar manner as shown herein to give a crude red oil (50%
yield). [5-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol was prepared from 1,1-
dimethylethyl {(3R)-1-[3-(hydroxymethyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllJamino}methyl)imidazo[1,2-a]pyridin-5-yl]-3-pyrrolidinyl}carbamate via
trifluoroacetic acid deprotection in a similar manner as shown herein'to give a pale
yellow oil (24% yield). '"H NMR (400 MHz, CDCl;) § 8.42 (d, J = 4.4 Hz, 1 H), 7.34-
7.27 (m, 2 H), 7.07-7.00 (m, 2 H), 6.42 (d, J= 7.1 Hz, 1 H), 5.21-5.12 (m, 2 H), 4.06-
3.94 (m, 3 H), 3.78 (m, 1 H), 3.45 (br, 2 H), 3.06 (br, 2 H), 2.77 (m, 1 H), 2.66 (m, 1
H), 2.45-2.36 (m, 2 H), 2.22-2.17 (m, 2 H), 2.13 (s, 3 H), 2.03-1.89 (m, 2 H), 1.77-
1.63 (m, 2 H); MS m/z 407 (M+1).

Example 61: 1,1-Dimethylethyl methyl{(3R)-1-[2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methylimidazo{1,2-alpyridin-5-yll-3-pyrrolidinyl}carbamate

(Intermediate)
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NOH N\/~ ~ N -~ |

. [ 5- (4- Met hyl hexahydr o-1
H 1, 4-di azepi n- 1-yl ) - 2- ({

nmet hyl [ (8S) -5, 6, 7, 8-tetrahydr

WO0-2806/026703 PCT/US2005/031099

qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared from (8S)-

N- net hyl - N-{[ 5- (4- net hyl hextd#ydr o- 1

H 1, 4-di azepin-1-yl)imdazo[1, 2-a]pyridin-2 5

yl ] methyl }-5,6, 7, 8- tetrahydro 8- qui nol i nam ne vi a

hydr oxynet hyl ation i mlar manner as shown
herein to give a (31%y|eld). "H NWVR (400
MHz, CDCI3) 8 8. ,734729(m2H),
7.08-7.00 (m 2 H)SN®. J 6.9 Hz, 1 H), 5.32-
5.21 (m 2 H), 4.08-3.96 (m 3H) 3633.43(m 2 H,
3.33-3.17 (m 2 H, 2. N{64 (m 6 H, 2.45 (s, 3
H, 2.23-2.18 (m 2 2.15 (s, 3 H, 2.04-12.91 (m 3
H, 1.67 (m 10 M5 mlz 435 (M+l). Exanple 51:
(8S) - N- Met hyl - N- ({'B- [ Bgt hyl (I

-met hyl - 3- pyrrol i am nol i m dazo[ 1, 2-

al pyridin-2-yl}ng 5 6, 7, 8-t etrahydr o- 8- qui nol i nam
ine (Internedi at ; NN NZ N WO 2006/ 026703

PCT/ US2005/ 031099~g6 '\

(8S)-N-Methyl -N-({5-[neth - met/nyl - 3- pyrrolidi nyl)am
i no]imdazo[1, 2-a]pyridin-2- N

yl }methyl ) -5, 6, 7, 8-t et r ahydr of 8- quprefinani ne was

prepared from (8S)-N-[(5-
fluoroi mdazo[ 1, 2-a] pyridin-2-yl)nethyl]-N nethyl -
1 A-Bmiefhylsth dﬁahﬁ{(aRp NP {rhy1e8 S)e6)6l 7,8-tetrahydro-8-

A e S R e e R A
ptdpagidd/foran, 10di leﬁhyl {(GR%[2i(Erhethyl[(8 8)-HBR , &-td@hirio-8-

qpgo @A]gbnmogmg% élawldq]zo[g %?]A)byﬁgih-%ylﬁ%-:pyr-;{nlgi}yz}g?rb%mgted'én%
methyl iodide via sodium hydride alkylation in a similar manner as described herein
to give a yellow oil (79% yield). '"H NMR (400 MHz, CDCls) § 8.46 (d, J = 4.3 Hz, 1
H), 7.72 (s, 1 H), 7.30 (d, J = 7.5 Hz, 1 H), 7.18 (d, J= 8.8 Hz, 1 H), 7.07-6.99 (m, 2
H), 6.10 (d, J = 7.3 Hz, 1 H), 4.90 (br, 1 H), 4.09 (m, 1 H), 3.94 (s, 2 H), 3.48 (m, 1
H), 3.35-3.31 (m, 2 H), 3.19 (m, 1 H), 2.89 (s, 3 H), 2.77 (m, 1 H), 2.63 (m, 1 H), 2.35
(s, 3 H), 2.23 (m, 1 H), 2.09-1.94 (m, 4 H), 1.63 (m, 1 H), 1.45 (s, 9 H); MS m/z 491
(M+1).

Example 62: 1,1-Dimethylethyl {(3R)-1-[3-(hydroxymethy)-2-({methyl[(85)-5,6.7.8-
tetrahydro-8-quinolinyllamino}methylimidazo[ 1,2-alpyridin-5-vi]-3-

pyrrolidinylimethylcarbamate (Intermediate)
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=8.7H, 1 H, 7.06 (dd, J =8.7, 7.3 Hz, 1 H), 7.01
(dd, J =7.6, 4.7 Hz, 1 H, 6.22 (d, J =7.2 Hz, 1
weoeoed20@3(m 1 H), 3.97 (m | H), 3.90 (d, J 2CHUS2042/031099
2 H, 278(m 2 H, 2.71 (s, 3H), 2.63-2.48 (m 4

H, 2.33 (s, 3 H, 2.30 (d, J 3.2 Hz, 3 H),

2
2.13-1.95 10 (m 4 H), 1. 841@571 1H, 1.66 (m 1H,;
M5 mz 405 (M+l). Exanple 52:
[ 5-[ Met hyl (I -ret hyl - 3-pyrrolidinyl)amnol-2-({nmethyl[(
8S)-5,6,7, 8-
t et rahydr o- 8- gui
i di
[
8

no} nmet hyl )i m dazo[ 1, 2- al pyr
11 NN N 15

Met hyl (1- et hy NM 4
S)-5,6,7,8-tetrahydro- 8
gui nol i nyl ] am no} net hy N‘FC[ dazo[ 1, 2-a] pyri di n-3-yl ] net
hanol was prepared frpm (8S)-
I\I-nethyl-l\l—({5-[mg‘{l (1- et hyl - 3-pyrrolidinyl)am no]i
m dazo[ 1, 2- a] pyri di P
yl}methyl)-5,6,7,8 r ahyd@H 8- qui nol i nami ne vi a
hydr oxynmet hyl at i inya simlar mnner as shown
herein to give a 52%y| eld). 1H NWR (400
MHz, DMSO 20 d6) .35%a Hz, 1 H), 7.48 (d,
J =7.6 Hz, 1 H, 7.27 (d, M Hz, 1 H,
7.16-7.13 (m 2 H), 665659M 1 H/ 574 (br, 1
H, 5.08-5.01 (m | H), 4.93-4.84 0 H, 3.92-3.79
(m 6 H, 2.79-2.71 (m 2 H), 2.64-2.61 (m 2 H), 2.48
(s, 6 H, 2.37-2.23 (m 2 H, 2.06 (s, 3 H,
111 Bﬁnéthﬁ@thylrmRb-FD&-(hWoujlmet«ﬂaW 2((mdthayli8 SYARD6 208 &t P G0 3B-

2005/ 03 1
DA R Al T2 ST Hp R P MR G ahate
wastdng;baréd from, 181-dmtethyisttylon8thgl{(BRpH1 +[ze(x{mneileyl[(88) -5,6,7,8-

Internediate) .N N . b . .

) S SR bie ey dazolt AP SN Y52 o) pyr i o
pyrrdidmyjjeatbhrale Wil impdidoyyméthGlatorBin ebsimilar manner as shown herein to
t et rahydr (é ‘% eg&l i nam ne was prepared from

V§§Y (q:ﬂ 11 m dazo[ 1, 2-a] pyri din
"H NMR (400 MHz, CDCls) 6 8.39 (d, J = 4.1 Hz, 1 H), 7.32-7.24 (m, 2 H), 7.05-6.98
(m, 2 H), 6.39 (d, J = 7.0 Hz, 1 H), 5.16 (s, 2 H), 5.13 (br, 1 H), 4.08-3.94 (m, 3 H),
3.44 (br, 1 H), 3.12 (br, 1 H), 2.90 (s, 3 H), 2.79-2.72 (m, 2 H), 2.64 (m, 1 H), 2.30 (m,
1 H), 2.19 (m, 1 H), 2.12 (s, 3 H), 2.07-1.96 (m, 3 H), 1.88 (m, 1 H), 1.66 (m, 1 H),
1.45 (s, 9 H); MS m/z 521 (M+1).

etr
i di n-3-yl | met hana
5-

Example 63: [5-[(3R)-3-(Methylamino)-1-pyrrolidinyl]-2-({methyl[(8 S)-5,6,7.8-
tetrahydro-8-quinolinyllaminotmethyl)imidazo[1,2-alpyridin-3-ylimethanol




2-yl)methyl]-Nnethyl -5,6,7, 8tetrahydro-8-qui nol i nam

ne and N-ethyl pi perazine via thermal displacenent in
wa 28i6ré7@8 manner as described herein to gi ve BCYRISk@®#/031099
oil (87%yield). "HNW (400 MHz, CDCI3) b 8.49 (d, J
=4.4 H, 1 H, 7.67 (s, 1 H, 7.30 (d, J =7.6 H, 1
H, 7.26-7.24 (m 1 H, 7.0706m 1 H, 7.01 (m 1 H),
6.20 (d, J =7.2 10 Hz, 1 H, 409 (m 1H), 3.93 (s,

2 H, 3.11 (s, 4 H, 2.78 (m 2 H, 2.66 (s, 4 H),

2.51 (q, J =7.2 Hz, 35 (s, 3 H, 2211 (m 1
H, 2.00-1.92 (m 2 1H, 1.12 (t, J
7.0 Hz, 3 H; MsSmz Exanpl e 54:

[ 5- (4- Et hyl - 1- pi per azi A{methvl [(8S)-5,6,7,8-tet
rahvdro-8- 15 :

gui nol i nyl | am no}net hyl )i m qu[l 2-al pyridin-3-yll net
hanol MN\: N~11 N OH N V\02006/026703

PCT/ US2005/ 031099 98

- pi per azi nyl ) - 2- ({ met h w 678tetrahydr08q
]

ui nol i nyl ] am no} net hyl dazo[ OEI- al pyridin-3-yl]
nmet hanol was prepared h (8S) -
N-{[5-(4-ethyl- 1pipe 7% zo[12a]pyr|d|n2y

I']met hyl } - N-nmet hyl -5, 67°778- t &t rahydro-8-qui nol i nan ne
vi a hydroxynmet hyl atl on |n a si r manner as shown 5
herein to give an off-white solid Bb% yield). 'H NWR
(400 MHz, CDCI3) 8 8.42 (d, J = 4.6 Hz, 1 H),
7.33-7.29 (m 2 H, 7.08-7.04 (m 1 H), 7.01 (dd, J =
[9-[(BR)-3-(BleHiyJaniindj) 1-pyréolidity(-@-({hethyl[(88)-66,7 ,8-tdthahybra2B

oyt ety e 1.1
dandtiyletinl {3R)1-[2(HEromethyhi: (e BEH(82)57, T, 8tetdahiyhizo-8-
s bty et s Y oo
v{dwifloro&oadinpaiciel deprotection in a similar manner as shown herein to glve an
ﬁqr@;zc%w W¥diat ik Gdo B EBERS &8 lah i RS 351 ) 2
H)| PY6ITHND -2}, mf(w J =%.5H7Z, BHY, & 1865 0 119; BH)UW.08Bigagm, 3
"5 45 @SB3R 2 1Y Mg (m, 1 H), 2.66 (m, 1 H), 2.45 (s, 3 H), 2.35 (m,
10 1 H),2.20 (m, 1 H), 2.15 (s, 3 H), 2.02-1.89 (m, 2 H), 1.80 (m, 1 H), 1.68 (m, 1 H);
MS m/z 443 (M+Na)".

Example 64: (8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-alpyridin-
2-yltmethyD-N-{(1S)-1-[4-(methyloxy)phenyllethyl}-5.6.7 ,8-tetrahydro-8-guinolinamine
15  (Intermediate)
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6N N V__~N 15
(8S)-N-Methyl -N-({5-[4-(1-nethylethyl)-1-piperazinyl]i

wai20s2e6703 2- a] pyri di n- 2 PCT/US2005/031099

yl }et hyl ) -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was
prepared from (8S)-N-[(5-

fl uoroi m dazo[ 1, 2-a] pyri di n487yl ) net hyl ] - N- et hyl -

7, 8-tetrahydro-8-qui nolinam ne and

1-i sopropyl pi perazine via thermal displacenment in a
simlar manner as de herein to give an
off-white solid ( 1H NVR (400 MHz, CDCI 3) 8
8.49 (d, J = 20 4. , 7.88 (. 1 H, 7.30 (d,
J=7.6H, 1H, "N A A, ~07 (m 1 H),
7.00 (m 1 H), 6.19 (d, 1 H, 410 (m 1
H, 3.94 (s, 2 H, 3.10 , \ 2.79-2.62 (m 7 H),
2.34 (s, 3 H, 2.11 ( 1 Hj, 2.01-1.91 (m 2 H), 1.64
(m 1 H, 1.09 (d, < 6.7°Hz, 6 H; M5 mz 419
(Mr1l) . WO 2006/ 0267¢3 RECT/ US2005/ 031099 99 Exanpl e

- pi pera2| nyll-2-({methyl f(8S)-5

| I am no} et hyl )i m dazof

56:

f5-f4-(1-Met hyl et
,6,7,8-tetrahvdro-
1 al

[

, 2-al pyridin-3-yl hano| : N NOH NN V,_/N
5-14-(1- Met hyl et hyl) - 1- pi zinyl]-2-({methyl[(8S)-5
,6,7,8-tetrahydro-8 5 -

N
qui nol i nyl ] am no} met hyl )i mi dazgf[ 1, 2- a] pyri di n- 3-yl ] net
hanol was prepared from (8S)-
(Bshm(tﬁfﬂ(iiﬂ%)-ﬂé{ﬁlﬂ{etﬂhwaiﬂIﬁé)t-hwrefbllmvﬁy)]mﬁdaﬁdm%myﬁuin}Z-W'}rdéthyl)-

112 U BB i aucinamine v
pingfstireck fromit(B§)-At[{Sofludraimidagiof i, 2-alpy ridinizey)nasihy SRGS)-1-[4-
Ry e S M S TS o 1L
dim&fyldmBpgnvlidinddia ther@al displadentdnt infa @Emléd fhanderas/deBcribed
rejein 1 gue 8 pi QrgpSs VS s i frod iy, Gl 87 %072 42 e
1H),7.91(s,1H),7.55(d, J=8.5Hz,2H),7.20(d, J= 7.4 Hz, 1 H), 7.08-7.00 (m, 2
H), 6.95 (dd, J=7.6, 4.7 Hz, 1 H), 6.82-6.80 (m, 2 H), 6.05 (d, J = 6.7 Hz, 1 H), 4.04
(m, 1 H), 4.87 (m, 1 H), 3.86 (m, 2 H), 3.75 (s, 3 H), 3.58-3.51 (m, 2 H), 3.45 (m, 1
H), 3.34 (m, 1 H), 2.91 (m, 1 H), 2.63 (m, 1 H), 2.52 (m, 1 H), 2.34 (s, 6 H), 2.26 (m, 1
H), 2.06-1.98 (m, 2 H), 1.84-1.77 (m, 2 H), 1.48 (m, 1 H), 1.29 (d, J = 7.1 Hz, 3 H);
MS m/z 525 (M+1).

2-ylimethyl)-N-ethyl-5,6.7.8-tetrahydro-8-guinolinamine (Intermediate)
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wa 2b06/02@2033 (s, 3 H), 2.02-1.88

H, 2.93-2.86 (m 2

( 3 H, 2.21 (m

2 H, 1.68PCmMUS1005/031099
H, 1.13 (d, J = 6.4 Hz, 6 H; Ms mz 449 (MW1l). 15
Exanpl e 57:

(8S)-N-({5-[(3S)-3-(Di net hyl@dn no)-1-pyrrolidinyllimd
azofl, 2-al pyri di n-

2-yl }met hyl ) - N-nret hyl -5, 6, 7, 8-t et rahvdr o- 8- aui nol i nam

ne (Internediate) WO / Q703 PCT/ US2005/ 031099

100 N N-11 NN
(8S)-N-({5-[(39)-3- (WL mey
azo[ 1, 2-a] pyri di n- 2- yITNTet Ny

N- et hyl -5, 6, 7, 8-t et r ahydr 0<8- qw nol i nam ne was

pr epar ed from(88) N[ (5- N\/

fl uoroi m dazo[ 1, 2-a] pyri di n-2-yl ) net hyl ] - N- et hyl -

7, 8-tetrahydro- 8- qui nqliAam ne 5 and

(3S)-(-)-3-di methyl am |op rolidine via thernal

di spl acenent in a sim manner as described herein

to give ared oil (8¢%yield). 1H NVR (400 MHz, CDCl 3)

S 847 (d, J =4.5 N2 (s, 1 H, 7.30 (d,
J=7.7Hz, 1 H, 7.1 dj‘q:87l—|z,1H),
706699(m2|—|) 6.08 (d, =\7.-2 Hz, 1 H, 4.09

(m 1 H, 3.93 (s, 2 H, 3.5 (mMmNt+—H), 3.43 (m 1

H), 3.29-3.23 (m 2 H), 2.87-2.79 (m 2 H, 2.64 (m 1
H, 2.34 (s, 3 H, 10 2.25 (s, 6 H, 2.19-2.05 (m 2
(88)-N1{598R)-B DilnethyBantino)- I-pefolidmylfitniddzol V5 afpyrdi&sylimethyl)-

s 6 2R Bl munngngyine R raPRTER o CSNYIRIPR)P
(QlicraE)ydenibo)#1-Byrrolidinyl]limidazo[1,2- a]pyrldln -2-ylimethyl)-N-{(1S)-1-[4-

(S BY RS JEIoR PRI A S teobacie v
depibtedtian ahd 0LRHS: arhbhtiodMN-a siMdil@Hnamhdias described herein to give
a yellow oil (48% yield). "H NMR (400 MHz, CDCls) § 8.46 (d, J = 4.2 Hz, 1 H), 7.72
(s,1H),7.29 (d, J=7.4Hz, 1H), 7.14 (d, J = 8.8 Hz, 1 H), 7.06-6.98 (m, 2 H), 6.09
(d, J=7.1Hz, 1H),4.17 (m, 1 H), 3.88 (dd, J = 64.6, 15.1 Hz, 2 H), 3.57 (m, 1 H),
3.42 (m, 1 H), 3.34-3.27 (m, 2 H), 2.89-2.61 (m, 5 H), 2.29 (s, 6 H), 2.22 (m, 1 H),
2.10 (m, 1 H), 1.98-1.85 (m, 3 H), 1.62 (m, 1 H), 1.05 (t, J=7.0 Hz, 3 H); MS m/z 419
(M+1).

(m 1 H, 2.98 (d, J = 11.2 Hz,
2.

2
H, 2.80-2.74 (m 2 H), 2.69-2.62
(m

no)-1-pyrrolidinyl]imd

Example 66: [5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({ethyl[(8S)-5.6,7.8-
fetrahydro-8-quinolinyllaminotmethylimidazo[1,2-alpyridin-3-ylimethanol
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[5-[(3S)-3-(D net hyl ami no) - 1- pyrrolidinyl]-2-({methyl|
(8S)-5,6,7,8-tetrahydro- 8-

wqubesokényl | am no} et hyl )i m dazo[ 1, 2- a] pyri di nPBTAISRIwEN31099

hanol was prepared from (8S)-

N-({5-[(3S)-3-(di methyl am no)-1-pyrrolidinyl]imdazo[1l
,2-a] pyridin-2-yl}methyl)-N6o

met hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nami ne vi a
hydroxynethylation in a simlar manner as shown
herein to give a tan 7% yield). 1H NVR (400
MHz, CDCI3) b 8.38 (¢, 3 , I H, 7.29 (d, J =
7.7 Hz, 1 H, 7.25(,J , 1 H, 7.04-6.97 (m
2 H, 6.41 (d, J = , 5.18-5.10 (m 2 H),
4.05-3.93 (m 3 H), , 3.17 (br, 1 H),
3.00-2.95 (m 2 H), N H, 263 (m 1 H, 2. .26
(s, 6 H, 22110216( 2 H, 2.11 (s, 3 H,
1.99-1.86 (m 3 H), m 10H; M5 mz 435 (Ml).
Exanpl e 59:
(8S)-N(f5-[(3R)-3-Am
pyridin-2-
yl } met hyl ) - N- et hyl - S hydr o- 8- gui nol i nam ne
(Internmediate) N M: \ 'gN NH2 WO 2006/ 026703
PCT/ US2005/ 031099 102 A) 1 1-bryet hyl et hyl
{(3R)-1-f2-({nmethyl f(8S)-5, 6,7, 8 Nettahvdr o- 8-

gui nol i nyl | ami no} net hyl )i m dazof /

1, 2-al pvridin-5-yll-3-pyrrolidinyl}carbamate:
[3-[(BRDB+(Binisthyarmino)-1-pyrrolidinyl]-2- ({ethyl[(SS) 5 6 7,8-tetrahydro-8-

rRIERY IR RD e R Bt SRRy e feres o (e

N3Y64@IR)-B-(dirhgtioarmoRt qaywaﬂadmyp]imlpazcﬁd 2f-ar]p>,rridln 2-yl}methyl) -N-
ki -8 e Ealpaitiante o Ry el LMl mBnner
ds¥Rpwh hpren (Ve a panmyc@ey@ww) AR NTORYUOOAiE] GBOK) 8 8 34
(eF B0 1o o & 251 aor Py Phlase , TERT o8y RiRe. @oge. 1 1)

eMEz(d, TBA.3Hz61 8l) E&zqe,zslrrrﬂ—l 65 .185.15 (h,.1 H) 8618((er 13.2 Hz,

1%9]8%73 3. G by 016133% 3, Hy 2798 51 T2 Py 58 . 1

H; 247((.4?41 1 H)Fﬂ 40-2.339nd, mH)1 21B (s,% AN 2(28-2.119 kih, 2 B1),9894-9.92 (m,
32H) 179(m 1|-§)m| 5%( .1 H), 1.13 (t, J = 7.0 Hz, 3 H); MS m/z 449 (M+1).

-pyrrolidinyllimdazo[1, 2-al

Example 67: (8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-

2-ylimethyl)-N-propyl-5,6,7,8-tetrahydro-8-quinolinamine (Intermediate)
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3.52 (m 1 H, 3.24 (m 1 H, 3.10(m 1 H), 2.82 (m
1H, 2268 (m 1 H, 2.42 (s, 3 H, 2.3 (m 1H)),

wa.2006/06em031 H), 2.04-1.94 (m 3 H), 1.67 (m 1PE/US1004/631099

(s, 9 H; MSnlz 477 (M:l). 15 B)
(8S)-N-({5-[(3R)-3-Am no-1 -pyrrolidinyllimdazof
1, 2-al pvridin-2-yl}nmethyl)-No
net hyl -5, 6, 7, 8-t et rahvdr o- 8- qui nol i nam ne:
(8S)-N-({5-[(3R)-3-Am no-1-pyrrolidinyl]imdazo[1, 2-a]
pyridin-2-yl } met hyl ) - Nqet -
5,6,7,8-tetrahydro-8 qui\n
1, 1-di met hyl et hyl {( R)-/l
({methyl [ (8S)-5, 6, 7, 8>\t rakydr o- 8- qui nol i nyl ] am no} ne
thyl )i m dazo[ 1, 2- a] pyri di n- 5-
yl]1-3-pyrrolidinyl}carba NWi fluoroacetic acid
deprotection in a simlar/ manner as described herein
to give a pink oil (6?\'0/ ield). "HNW (400 Mz,

4.

|

m ne was prepared from

CDCI3) 6 8.48 (d, J Hz, 1 H, 7.76 (s, 1 H),
7.31 (d, J = 7.5 H,

. 7.14 (d, J = 8.8 Hz, 1 H
7.06-6.99 (m 2 H), g07d, J =7.2 Hz, 1 H), 4.09
(m 1 H, 3.91 (s, 2\H), 7 1 25 H), 3.57-3.49
(m 2H, 3.32 (m 1 3.1@1@, 2.7 (m 1 H),
2.64 (m 1 H, 2.34 (s, 3 H\ 26 (m 1 H), 2.08 (m
1H, 2.01-1.92 (m 2 H), 1.76 (nN-+ H), 1.64 (m 1
H; M5 mz 377 (Mrl). Exanple 60:/
f5-f(3R)-3-Am no-1-pyrrolidinyll-2-({nmethylf(8S)-5,6,7
s o T Ao oyl
Neso S0 B ot S I RP By pTR R Tom (BS)-N-(5-(3R)-3-
(dimtHyiamsibdiy] -eyifidinylfimidazo[1,2-a]pyridin-2-ylimethyl)-N-{(1S)-1-[4-
iRy rnphematyh B8 T8 B aAycfo-8loamih€ Sh Propicraliehyde via
depriobsdtibm phd esduetNe@hidgtion il a@0brimaniedr py idesdribed-hetdin & give
ayehow 'phrzéf% :yf@fq?;%aﬂﬁlkem\gg?wﬁ N5 BAE N = 42 Hz, 1 1), 7.78
&, (3, 727 @: § £7ed Ay 1 (1B I 1D6J 2 838 Het 1 ally,ma_)sl?.%ngm, 1 H), 6.98
qui nol i nyl ] am ng} neth I‘um dazo[ 1, 2- a] pyr.i di n- -%é] - 3~
() ol B 81 dAPLGRRLE (T &3 iy drOh ride(RY 1401 S 1l o = 68.5,
13%},@Hﬂ@m@qmaw§bgwnmm! 536328 (/€ 22H )5 R8I, 8H)OR I78-
2‘69 (n?, 2 H), 2.64-2.57 (m, 2 H), 2.29 (s, 6 H), 2.21 (m, 1 H), 2.09 (m, 1 H), 1.98-
1.84 (m, 3 H), 1.61 (m, 1 H), 1.49-1.42 (m, 2 H), 0.79 (t, J = 7.4 Hz, 3 H); MS m/z 433

(M+1).

Example 68: [5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl}-2-({propyl[(8S)-5.6,7,8-
tetrahydro-8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol
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WO &etemémbydr o- 8-

yield).

[5-[(3R)-3-Am no-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7
PCT/US2005/031099
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared from 1, 1- di net hyl et hyl
{(3R)-1-[3-(hydroxynet hyl ) -24({methyl [ (8S)-5,6, 7, 8-tet
rahydro-8 10

qui nol i nyl ] am no} met hyl )i m' dazo[ 1, 2- a] pyri di n-5-yl]-3-

pyrrolidinyl}carbanate rifluoroacetic acid
deprotection in a si I\ mannger as shovvn herein to
give a pale yellow g I/(,4%y eld). "H NWR (400 MHz,

CDCI3) 6 8.42 (d, J =47 1 H, 7.34- 7.27 (m 2
H, 7.07-7.00 (m 2 H), 642(d J=7.1H, 1H)),
5.21-5.12 (m 2 H), . 3 H, 378(m 1
H, 3.45 (br, 2 H, 2 H, 277 (m 1 H,
2.66 (m 1 15 H), 2.45- 6 (mORr H, 2.22-2.17 (m 2
H, 2.13 (s, 3 H, 2 ) m 2 H, 1.77- 1.63 (m
2 H; MSmz 407 (M1). anple 61: 1, 1-Di nethyl et hyl
nmet hyl { (3R)-1-12- ({ (8S)-5, 6, 7, 8-tetrahydro- 8-
gui nol i nyl | am no} net '
1, 2-al pyridin-5-yll-3= rol'ndi nyl } car bamat e 20

(I nternedi ate) WO 2006/ 026703 / US2005/ 031099 104

M- ITVY NNO 7 o 1,1-D nethyNethyl

met hyl {(3R)- 1-[2- ({met hyl [ (8S)-5,/6, 7, 8-t et r ahydr o- 8-

qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2- a] pyri di n-5-yl]- 3-
[EM(BR)JW(Bimr@th;}lalﬁh}ba}rrmy&om:wl]-z}({ﬁmwlﬁasﬁ—ﬁm ,8-tetrahydro-8-

1-di.net . .

appdfg R Bl bita7els alpvecin-ayimgthang e peergred from (@)

({5—![(6{'-?1)—85@ h&ﬁhylathay hlsdy)rbi‘dn@&imﬁézdﬁ a}a:_r%yridth Efyﬁmyé{h}/l-)&f-

[ e.via saq

oRRAT P R AT BB g 18 hhmvBr i Etsn B FueY hanner
aBshewn heﬁeﬁh 1) gl@ ayyRw @iwsav/J yuélap%mmk@oo MHZWBcgﬂ@@ 32
7= 4330 Q4. 33828 2 W, 744y ) 680 40 37 g Ha, 1 1),
6H)3(d7J977 (ﬁH991 Hons 27 5idn, (m61 1), 4. ds 5313=(n7 1314)H4 19](d|‘!)- 13.5 Hz,
14—1)98 98 .82 (lm'_BH) 3.24 (b$ 1 H), 3@6 (m, 1 H) &79 270H2m 2 H), 2éon2m 1
H), 2.43-2.32 (m, 2 H), 2.28 (s, 6 H), 2.22-2.15 (m, 3 H), 1.98-1.91 (m, 3 H), 1.80 (m,
1 H), 1.63-1.54 (m, 3 H), 0.77 (t, J = 7.3 Hz, 3 H); MS m/z 463 (M+1).

Example 69: (8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo{1,2-alpyridin-

2-ylimethyl)-N-(1-methylethyl)-5,6,7.8-tetrahydro-8-quinolinamine (Intermediate)
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15

10 H, 3.35-3.31 (m 2 H), 3.19 (m 1 H), 2.89 (s, 3
H, 2277 (m 1 H, 2.63(m 1H, 2.35 (s, 3 H, 2. 23

wOmpoe263 2.09-1.94 (m 4 H, 1.63 (m 1 H), BCTASE®3/031099

9 H; MSniz 491 (M+l). Exanple 62: 11-D nethyl et hyl

{(3R)-1-f3-(hydroxynet hyl)-2-({methyl f(8S)-5,6,7,8- 15
t et rahydro-8-q 112

ui nol i nyl | am no} net hyl )i m dazofl, 2-al pyridin-5-yl| - 3-

pyrrolidinyl}nmethyl carbamate (Internediate) WO

2006/ 026703 PCT/ US2005/Q31 105 MN-: fV= NOH N

O to 1,1-Dinethyle hyl\

{(3R)-1-[ 3- (hydroxy lthﬂ net hyl [ (8S)-5,6, 7, 8-tet
N

rahydro- 8
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n-5-yl ] - 3-

pyrrolidinyl}nmethyl carbang blwm prepared from
(85)-5,6,7,8 5

1, 1- di et hyl et hyl
met hyl {(3R) - 1-[ 2- ({ net

t et rahydr o- 8- qui nolin |] aNyy no} et hyl )i m dazo[ 1, 2- a] pyr
idin-5-yl]-3- pyrrolidh }carbamate via

hydr oxynet hyl ati on ip m | ar manner as shown herein
to give a yellow oil Yo yi€ldy). "H NVR (400 MHz,
CDClI3) 6 8.39 (d, J =% A1 , 1.32-7.24 (m 2

H, 7.05-6.98 (m 2 H), 6.39 J =7.0 H, 1 H),

5.16 (s, 2 H, 5.13 (br, 1 H, 4.883.94 (m 3 H, 10
3.44 (br, 1 H, 3.12 (br, 1 H, 2,90 (s, 3 H),

2.79-2.72 (m 2 H, 2.64 (m 1 H, 2.30(m 1 H,
(8SYLS-({5AY(3R)-FHADIMathyZaniso)- Bpyfrolidiylimidazapl , 2-a]pyadith2-y imé&Byl)-

I\{-{ﬂﬂn%’gh%hﬁ?@?g;ﬂ_etr%hy@rb-&q%irfb?mér%fne%va@5re;%§e%r%m5&§)—N—({5-
[B5)-B¢([@R)etRyigrivinbyparroldmyilimigszo] O Riafivymidin-2- e gt iN-{(f §B1-[4-
PRV BP S RPAA 7 Aera Fs AR TiRp 4ad geetone via
dépdtedtipy ahd retudtivg hmmbtianiola MilAG0&M{E2 @€ @3scribed herein to give
ayalion of U5 D2t 9% NMR (400 MHz, CDCls) 6 8.45 (d, J = 4.3 Hz, 1 H), 7.84
(s, 1 H), 7.24 (m, 1 H), 7.10-7.02 (m, 2 H), 7.00-6.95 (m, 1 H), 6.05 (d, J = 7.1 Hz, 1
H), 4.23 (m, 1 H), 3.89 (dd, J = 41.0, 16.5 Hz, 2 H), 3.55 (m, 1 H), 3.44-3.28 (m, 2 H),
3.14 (m, 1 H), 2.91-2.84 (m, 2 H), 2.76 (m, 1 H), 2.61 (m, 1 H), 2.30 (s, 6 H), 2.23 (m,
1 H), 2.03 (m, 1 H), 1.99-1.89 (m, 3 H), 1.61 (m, 1 H), 1.12-1.09 (m, 6 H); MS m/z

433 (M+1).

5,6,7,8-tetrahydro-8-quinolinyllaminotmethylimidazo[1,2-alpyridin-3-yllmethanol




106 MN-: OH N NH
[5-[(3R)-3-(Met hyl am no) - 1-pyrrolidinyl]-2-({nmethyl[(8
wWepedw/086703 8- t et r ahydr o- 8- PCT/US2005/031099
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared from 1, 1- di net hyl et hyl
{(3R)-1-[3-(hydroxynet hyl )-248{methyl [ (8S)-5, 6, 7, 8-tet
rahydro-8 5
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n-5-yl]-3-
pyrrolidinyl}nethyl carbauates via trifluoroacetic acid
deprotection in a si r as shown herein to
give an orange oil 1H NVMR (400 MHz,

CDCI3) 6 8.42 (m 1 HNN7.3%<7.27 (m 2 H), 7.06-7.00
(m 2°H), 6.43(d, J =7.2 &, 1 H, 5.18-5 10 (m 2
H), 4.05-3.94 (m 3 H), 3 3 H, 3.12 (br, 2

H, 2.78 (m 1 H), 2.66 (
(m 10 1 H, 2.20 (m
(m 2H, 1.80 (m 1
(M+Na) +. Exanpl e 64:
(8S) - N- ({5- [ (3R) - 3-(
azo[ 1, 2-al pyridin- 2
S)-1-[ 4- (et hyl oxy) ph | et'hyl } {5, 6,7, 8-tetrahydro- 8-
aui nolinamne 15 (Internedi a WO 2006/ 026703

PCT/ US2005/ 031099 107 N ~ N N NNN—=

(8S)-N ({5-[(3R) -3-(Di nethyl ani ngj-1-pyrrolidinyl]inid
azo[ 1, 2-a]pyridin-2-yl}methyl)- N{(1 §)-1

-[ 4- (et hyl oxy) phenyl ] ethyl)-5, 6,7, 8-tetrahydro-8-quin

P R Bt PP ARSI TE G et Gy R g rayero-

8t quindinyllamipé}ntethyl)imidazo[1,2-a]pyridin-3-yllmethanol was prepared from

( ﬁfé{-@/ ﬁﬁ%g@ m%ﬂt&leatgylll)(o)h pyrrdlldlnyl]lmléazoplyfl a]%yrldlﬁlﬁl-ﬁ}metﬂyl)

N-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine via hydroxymethylation in a

1 , 2.45 (s, 3 H, 2.35
2.15 (s, 3 H, 2.02-1.89
(m 1 H; M nlz 443

-1-pyrrolidinyllimd

similar manner as shown herein to give a yellow oil (32% yield). "H NMR (400 MHz,
CDCl3) 6 8.31 (m, 1 H), 7.29-7.27 (m, 2 H), 7.05 (m, 1 H), 6.97 (m, 1 H), 6.44 (m, 1
H), 5.31-5.28 (m, 1 H), 5.15-5.12 (m, 1 H), 4.18 (m, 1 H), 4.00 (m, 1 H), 3.85 (m, 1
H), 3.21 (br, 1 H), 3.10 (m, 1 H), 2.83-2.75 (m, 3 H), 2.62 (m, 1 H), 2.46 (m, 1 H),
2.30 (s, 6 H), 2.24-2.20 (m, 2 H), 2.01-1.93 (m, 3 H), 1.83 (m, 1 H), 1.58 (m, 1 H),
1.20 (m, 6 H); MS m/z 463 (M+1).

Example 71: (8S)-N-(CyclopropylmethyD-N-({5-[(3R)-3-(dimethylamino)-1-

uinolinamine

(Intermediate)



10

15

di met hyl am nopyrrolidine via thermal displacenent in a
simlar manner as described herein to give a pink oil
wo0aswogembd). 1H NVR (400 MHz, CDCI 3) 6 8.47 (#@CTAIS2005/031099
4.2 Hz, 1 H, 7.91 (s, 1 H, 7.55(d, J =8.5 Hz, 2
H, 7.20 (d, J =7.4 Hz, 1 H, 7.08-7.00 (m 2 H),

6.95 (dd, J =7.6, 4.7 Hz, 114, 6.82-6.80 (m 2 H),
6.05 (d, J =6.7 H, 1 H, 40410 (m 1H), 4.87 (m
1H, 3386 (m 2 H, 3.75 (s, 3 H, 3.58-3.51 (m 2
H, 3245 (m 1 H, 3.24 (1 H, 2.91 (m 1 H, 2.63
(m 1 H, 2.52 (m 1(H >R. (s, 6 H, 226 (m 1

H, 2.06-1.98 (m 2 : -4 77 (m 2 H, 1.48 (m 1
H, 1.29 (d, J = 7.1 M A, Ms mlz 525 (Mrl). 15
Exanpl e 65: :

8S) - N- (f5-[(3R) - 3- ( Di et hyNagi =1l-pyrrolidinyllimd

(
azo[ 1, 2- al pyri di n-

2-yl}methyl)-Net hyl -
e (Internediate) WO 28D6

7, 8-tetrahydro-8-qui nolinamn
6703 PCT/ US2005/ 031099 108
N Nom N NN
(8S) - N- ({5-[ (3R)-3-(
azo[ 1, 2-a] pyri di n- 2-
N-ethyl-5,6,7,8-tetr
prepared from (8S)-N ({5-
(di met hyl am no) - 1- pyrrol i
-yl}methyl)-N{(1 §)-1 -]
(et hyl oxy) phenyl ] et hyl }-5, 6, 7, 8-t et rahydr o- 8-qui nolin

(WM@Wr@&%@i@WQQ—[@R@—B (dmmmzll@rﬁmbpg pgnﬁnorm]uﬁﬁazw 2-
ner as escCri pe e

a@w@m P2 e Pyfio 51 et Ao O PRFGE o (8)--

R?;)s Rliethflabtho)i- pynfbnanmmudbzdr[h ;2-d|pyrdin-LSulymktty)-N-{(1S)-

1i4ﬁ@e&1y@gyWnﬁ]e%y %6 ag)-tetrahydjo-g-qplqphpﬁmmf q}x_qlé cygflogp?pane

céﬂﬁbxéldéﬁgdg&hag&p{réﬂctloh anoﬁéd @thvé %ninéﬂibn i aldimila? n’ﬁa?méﬂbs

dgzq;ﬁl;ll)bgd p)arelrztozg;vq 3 yeIQpV\HyII (7§°/<2§gel(j}n Hj\ll\aﬁ (46_32Mt@ @Qplsis 8 45
(cH)J 449r$z 3. |$;57(7"71(s3| h& 73 . @ZJ Em.s ﬂizH) H.Y T Pﬁ(d(tJ 87 Fiz, 1 H),
7f0§ [ @@Fw 3 5 %(dﬁiylfarﬁ %1) !['Zpiw & @ﬂFﬂhyH 1.3 Hz &Hy4-BQ (m,
188) 290%d,7 815.0 Hz, 1 H), 3.87 (d, J = 15.0 Hz, 1 H), 3.56 (m, 1 H), 3.41 (m, 1
H), 3.35-3.26 (m, 2 H), 2.86 (m, 1 H), 2.76-2.68 (m, 2 H), 2.61 (m, 1 H), 2.47 (m, 1
H), 2.28 (s, 6 H), 2.20 (m, 1 H), 2.11 (m, 1 H), 1.96-1.83 (m, 3 H), 1.61 (m, 1 H), 0.91
(m, 1 H), 0.39-0.33 (m, 2 H), 0.06-0.01 (m, 2 H); MS m/z 445 (M+1).

q ol i nam ne was

(
|

o-
[(3
din I]|rrNeIazo[1 2-a] pyridin-2
4 5

Example 72: {2-({(CyclopropylmethyDI(8S)-5,6,7,8-tetrahydro-8-
quinolinyllaminotmethyl)-5-[(3R)-3-(dimethylamino)-1-pyrrolidinyllimidazo[1,2-

alpyridin-3-ylimethanol
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15

15 tetra hydro-8-guinolinyllam no}nethyl)im dazof
1, 2-al pyridin-3-yl |l nmet hanol WO 2006/ 026703

WOCH6lu32085/ 031099 109 NOH \ / N N-- PCT/US2005/031099
[5-[(3R)-3- (D net hyl ami no) - 1- pyrrolidinyl]-2-({ethyl[(
8S)-5, 6,7, 8-tetrahydro- 8-
qui nol i nyl ] am no} et hyl )i m d&zo[ 1, 2-a] pyri di n- 3-yl ] net
hanol was prepared from (8S)-
N-({5-[(3R)-3-(di net hyl am no)-1-pyrrolidinyl]imdazo[1

, 2-a] pyridin-2-yl}net -

et hyl -5, 6, 7, 8-t et rahydr o=F ol i nam ne via
hydroxynet hyl ation inl a si manner as shown
herein to give a yell oywoi ™¢28% yield). 1H NVR (400

Mz, CDCI3) 6 8.34 (d, J =:4.4 1 H), 7.29-7.26
(m 2 H, 7.04 (m 1 H, 6 —) = 7.6, 4.7 H, 1
H, 6.42 (d, J =7.2 Hz,/1 H), 5.29-5.25 (m 1 H),
5.18-5.15 (m 1 H), 4. , JOH13.2 Hz, 1 H),
3.89-3.85 (m 2 H), 3. 1 H, 3.06 (m 1 H,
2.79-2.71 (m 2 H), 2 m 110 H, 2.47 (m 1 H,
2.40-2.32 (m 2 H), 2 . 6 H, 2.24-2.19 (m 2 H),
1.99-1.92 (m 3 H), , 1.59 (m 1 H),
1.13 (t, J = 7.0 Hz, 449 (Mrl). Exanpl e

67:
(8S)-N-({5-[(3R)-3-(Di net hyl am no
azo[ 1, 2- al pyri di n-

2-yl }met hyl ) - N-propel -5, 6, 7, 8-t etrahydr o- 8- gui nol i nam
{?e{é@ymiombmyausm,a,ocmve&am&smm&samh@mm-&[(sm-
TR iz R ARSeTR ARG S Y meltang] w3 preReEd
fimzo(85)-A-gcy clppiopyimeay) HHHSL[tBR))3- (dimethylamino)-1-
p&*p@lkﬁﬁ’;{]hﬁig?%ﬂ ,g%ﬁﬁr@%@rﬁu%@@%ﬁ,P,%'-té%?ﬁw%?&f’(‘{%usnolinamine via
Wdr:oimhb%\lylaﬂbm ma ﬁimil?nr mahrhediagwhbwmhéﬁa?tmto]gh?e anh psrwhite Bofd
GO N OB, 5C18 835 gm0 LY 907 FBSmg@itHoT 05 (m
1&*!);36&98_6(% 1m>99.i4tamat,lﬁelm<)dez,§4i r_én)l, 5@0NE .0t ﬁ«;,tzli.@m(ddand 1 362 Ialz, 1 H),
re lLve m n lon 1N a simjlar nanpner as escri pe
HELER o3 FVAD! (T LHIGHIBIT. { A G eraym, ZEONRAT (ODH)
2Md4z2.1806] 321 HE, 808t9.984m, 3 Hj, £.78 (thiz1 Hi, ’g&g Srﬁ,-_ Y8), 165 (i, 1 H),
0»:%? (n;j@ %._@1(?1(, %l—?)iép@'f-b@pgg b Hy; 18 Ay 475 A

=pyrrolidinyllimd

Example 73: (8S)-N-Methyl-N-{1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-alpyridin-2-
vllethyl}-5,6,7,8-tetrahydro-8-quinolinamine (Intermediate)

N

\ J N/\\
N~
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30

(dd, J = 7.6, 4.8 Hz, 1 H), 6.07 (d, J =7.3 Hz, 1 H),
4.14 (m 1 H), 3.91 (dd, J = 68.5, 10 15.3 Hz, 2 H),
G.28/0¢en031 H), 3.43 (m 1 H), 3.36-3.28 (m 2PEX/US2008/631099
(m 1 H, 2.78- 2.69 (m 2 H, 2.64-2.57 (m 2 H,

2.29 (s, 6 H, 2221 (m 1 H, 2.09 (m 1 H), 1.98-

1.84 (m 3 H, 1.61 (m 1 H161.49-1.42 (m 2 H, 0.79
(t, J =7.4 H, 3 H,; MSmz 433 (M1l) 15 Exanple 68:
[5-[(3R)-3- (D net hyl ami no) - 1- pyrrolidinyll-2-(fpropyl]|
(8S)-5,6,7,8- tetrahydro-8-ci

ui nol i nyl I am no} net hyl )i m dazo[ 1, 2-al pyridin-3-yl1
met hanol WD 2006/ 026703 PCT/ US2005/ 031099 111 M\-: N
54 Methyl-1-piperazinyl)imidazo[1,2-a [lethanone:

A

A%sg)ggt&)g ’F(%:5%%3%@%%é%%"@ﬂ@%iﬁm%’a%ﬁ LT aNE b A RORY (450

n::]gilbrﬁlul mmysl)]iratarango:jreyaﬁ (B ngi)chme@ Wad-tehfadrwith methyymagidsium
anol Wwas repare rom. - . . .

oS 43S B BB R RIS 18 hpyRsy JMedpRgiop RS lyisc i

dichtoPdrR¥thbRe, Wagh¥d Witk sBiukdtedNagueous sodium carbonate, separated, and

nam n

propyl -5, 6, 7, 8-tetrathro-_8- qui nol i, e via.
Cﬂw%’ﬁﬁﬂﬁ’@ SivedriSdA-methy-1spiperazinyiaydazel 1. 28l ryHEiRrE-yllethanol.
TRRMifefméBatBiveR dssoflel AVciblofdrid®enil)etrédted ith I}Mﬁ?@ﬂ@&é

MHz, CDCI3) 6 8.32 (d, J =43 Hz, 1 H), 7.28-7,26
d(q>ﬂdez(5;&g mgﬂid 4nr(nﬁp alndl_ﬁtl,rreg _f@'615(w,rs. jThe rp_a?t,loru\{vgs mge,reql
tHT'bu%h &elife3 rinSed Wit diéhBrdiethdndlcondentréted, 8dd piFificdl Byflash

5.16-5.13 (m_1 H, 4.19 (d, J = 13.5 Hz, 1 H)
chrogtatagrgphy (37 5% gmmanign hygroxide ipyacetgnigde) taygive 19 ma (50%

H 7 _ _ . . . . 2 1
% Rerf) 115G et B0 irbidhofe-alfyitin. 2 Agtaflne?
NHR (@WHHQDC@%-JO&%HA 789 (dnd =§%?, oHR7-24 (M, H), 6.35

. , : : 69;
oS5 TR I R G 2 (b, ZESPUEEU0 .3 i g
azof | ,2-al pyridin-

5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine and 1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllethanone via reductive amination in a similar manner as described herein to give
an orange oil (47% yield). "H NMR (400 MHz, CDs0D) & 8.40 (m, 1 H), 7.82 (d, J =
7.0Hz, 1H),7.45(d, J=7.7 Hz, 1 H), 7.27-7.21 (m, 2 H), 7.16-7.12 (m, 1 H), 6.43
(d, J=6.5Hz, 1H), 4.35-4.03 (m, 2 H), 3.14 (s, 4 H), 2.86-2.78 (m, 2 H), 2.70 (s, 4
H), 2.40 (d, J = 2.8 Hz, 3 H), 2.18-2.09 (m, 3 H), 2.01-1.92 (m, 3 H), 1.65 (m, 1 H),
1.53 (t, J = 7.0 Hz, 3 H); MS m/z 405 (M+1).

Example 74: (8S)-N-{I5-(4-Amino-1-piperidinyl)imidazo[1,2-alpyridin-2-ylimethyl}-N-
methyl-5.6,7,8-tefrahydro-8-quinolinamine (Intermediate)
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N NN -

(8S)-N-({5-[(3R)-3-(Di nethyl am no)-1-pyrrolidinyl]imd
weazaj6h2&70a] pyri di n- 2-yl }met hyl ) - PCT/US2005/031099

N-(1-net hyl ethyl)-5, 6, 7, 8-tetrahydro- 8- qui nol i nam ne

was prepared from (8S)-N ({5-

[ (3R) -3-(di net hyl am no) - 1-pynrolidinyl]imdazo[1,2-a]p

yridin-2-yl}methyl)-N{(1 S)-l-[4- 5

(met hyl oxy) phenyl Jethyl }-5, 6, 7, 8-t etrahydr o- 8- qui nolin

am ne and acetone via dgpre ect| on and reductive

amnation in a sim/| ; as described herein to

give a yellow oil (9% . 1H NWR (400 MHz,

CDCI3) 5 8.45 (d, J ,1H) 7.84 (s, 1 H),
7.24 (m 1 H, 7.10-7 2(?31 , 7.00-6.95 (m 1 H,
6.05 (d, J = 7.1 Hz, 1 ~4\23 (m 1 H, 3.89 (dd, J
=41.0, 16.5 Hz, 2 H), 3 55 (m 1 H, 3.44-3.28 (m 2
m A91-2.84 (m 2 H, 2.76 (m 1

, 6 H, 223 (m 1H, 203

(m 1 H, 1.99-1.89 H, 1.61 (m 1 H), 1.12-1.09
(m 6 H; MMz 4 1). anpl e 70:

[5-T(3R) - 3(D|msthyl\am lqlpyr olidinyll-2-({(1-nmeth
ylethyl)[(8S)- 15

5,6, 7,8-tetrahydro- 8- gui nol i am Wd}met hyl )i m dazo[ 1
, 2-al pyridin-3-yll methanol WO 2006/ 026703

({(1-meth

m@mlgmm' g imEpyridin-3-yl]m
AN ) - 3-(d
@:?2?\{:8 g}r%ﬁﬁ%?&’%%‘;?gﬂf’?%? >§) # 5g(lijﬁapyr idin-2-y
(methytoxylphenyllethyl}-5,6,7,8-tetrahydro-8- qumollnamlne was prepared from (8S)-
{

A8, PR DAL BN bty I8 S0 S AT
flueroinidazal 1 graleyringed-carhaldiehydeadasedustiv) aminetioiR g loidar

. - . . 5
rfirop af fEacibgd nfreftpdio d ilspid (6% (ieff. LR gy
CDGR),6 41 %, 5.2123(Hn, 1H)H].804s,118H), H531dHY = 84 BB, I H), 7128-7.24
) 1 13; P30 (d" 7.5 Hz, 1 H), 7.09 (m, 1 H), 6.96 (dd, J = 7.6, 4.6 Hz, 1 H), 6.85
(d, J=8.6 Hz, 2 H), 6.38 (dd, J = 7.3, 4.8 Hz, 1 H), 4.95 (m, 1 H), 4.05-3.95 (m, 2 H),
3.78 (s, 4 H), 2.67-2.52 (m, 2 H), 2.05 (m, 1 H), 1.87-1.73 (m, 2 H), 1.51 (m, 1 H),
1.28 (d, J = 6.6 Hz, 3 H); MS m/z 431 (M+1).

B) (8S)-N-[(5-Fluoroimidazo[1,2-alpyridin-2-yl)methyl]-N-methyl-5,6,7.8-tetrahydro-8-
quinolinamine:
(8S)-N-[(5-Fluoroimidazo[1,2-a]lpyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-
quinolinamine was prepared from (8S)-N-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-
N-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine and
formaldehyde via deprotection and reductive amination in a similar manner as
described herein to give a yellow oil (88% vyield, 2 steps). '"H NMR (400 MHz, CDCl5)
68.52(d,J=4.3Hz,1H),7.79 (s, 1 H), 7.36 (m, 2 H), 7.13 (m, 1 H), 7.05 (dd, J =
7.7,4.7Hz, 1 H),6.39 (dd, J=7.3, 4.9 Hz, 1 H), 4.07 (m, 1 H), 3.92 (s, 2 H), 2.76 (m,
2H), 243 (s, 3H), 2.02 (m, 3 H), 1.70 (m, 1 H); MS m/z 311 (M+1).
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10 H, 3.21 (br, 1 H, 3.10 (m 1 H, 2.83-2.75 (m 3

H, 2262 (m 1 H, 2.46 (m 1 H, 2.30 (s, 6 H,
wa.2006/026788 (m 2 H), 2.01-1.93 (m 3 H), 1.83 paw/us2ddp/31099

1.58 (m 1 H, 1.20(m 6 H; MS mz 463 (Mtl).

Exanpl e 71:

(8S)-N-(Cycl opropyl nethyl )-M4g{5-f(3R)-3-(d
i met hyl am no)-1 15 pyrrolidi nyI I i m dazof
1, 2-al pyridin-2-yl}nmethyl)-5,6,7, 8-tetrahydro- 8- aui nol

¢)N38)-Ne[5-(4-AintriorB dipatidginy| MR dA06] 6[29@@7@:% 2-ylImethyl}-N-methyl-
/ 83005 0 1099I 114 N (1TQNF N N

LRI OO LANNAIDAING | ) - N- ({5- [ (3R) - 3- (di net hyl ami n
Aoéolﬂ,thdifr(sS) M[(syﬂlddrcmndmom;lz a]pyndln 2-yl)methyl]- N-methyl 5,6,7,8-

tg&] o d ?%413”?8%?0 Iqimol In acepc}ﬁc{ I% (? mq_Lf was trea?ed with
A- ({l\BBDCsﬁihrrﬁ)pﬁ@brmﬂ'td&D@mgl @)G(Olﬂmszﬂ’) aad ihdhteylal 650G 05 hodrs
i di

A i) TR mor et e i dctiorqriyenes vgstg it
sa&lraﬂequneomdm b%:’bb?eﬁé,r&pafmé? @oAtalriayate and ﬁunfled by flash

t ect uct i ani nation
Pimrapaehy DT e omLonfeRsegh 6anfd 8 e 17 e o
yiel®)l 1) -dindéth ARy {4 qO-(rstiny [(BXN 535, 7:8-BoirdRydro@- J = 4. 4
dipiylghinelmelhitigazof efoyRdingE i hpoerinyhSapamaleis te
protdcted imtermdmliaté. $h|b|2nter1'néd)ate al didsdived irrdichiBromathaneHfll ,mL),
t[jeaf'e \&%trlﬁﬂoroié_g_": ac@ @@ )]Tﬁcli_&}t?ri’egq %ﬁb?r#tg%ber%u’srg fog'%’
hduRh - The2eattion v?aé'boncént&ﬁed rdilutked H)lth &cﬂ&o&e&&néf@nwﬂhed
V\ifhl_ﬁatlgrgleff\qp%?uslsq%urﬁ n!ar@enateg g’ hfe r(P]rgaf)n q_bayerlw}_%sllsélﬁ%%g (m
dzdhcerﬂra%d r?{hmpuﬁflséd% by ﬂbst %hg)rﬁéioglﬁphyz(?déﬂ 0% @nidorfiurd hydrdxide in

. .Z . . . ..
Eabige) s (hratt i ias] aslatiect payupaimoszon 2
ypiriaiv-2-gNbigi-nNemetiyhy B) 7 &te[tr(aﬁ?ﬂr‘_o%—ﬁlﬁihmtahw@é@ a9aloly ¢il. 'H
N bssChEr Betsa) o3 2bbe. ins 759 (s, TH), 787 (@, /2 7.7 1z
1H),7.24(d,J=8.5Hz,1H),7.06 (m,1H),7.01 (m,1H),6.18(d, J=7.4 HZ, 1H),
4.09 (m, 1 H), 3.92 (s, 2 H), 3.40 (d, J=11.1 Hz, 2 H), 2.90 (m, 1 H), 2.81-2.63 ‘(m, 4
H), 2.34 (s, 3 H), 2.10 (m, 1 H), 2.02-1.93 (m, 4 H), 1.68-1.57 (m, 3 H); MS m/z 391
(M+1).

Example 75: 1,1-Dimethylethyl {1-[2-({methyI[(8S)-5,6,7,8-tetrahydro-8-
uinolinyllJamino}tmethylimidazo[1,2-a

(Intermediate)

-4-piperidinyl}carbamate
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NNOH )L-NN
{2-({(Cycl opropyl nethyl )[(8S)-5, 6,7, 8-tetrahydro-8-qui
waabaieregéFoanm no} net hyI )-5-[(3R)- PCT/US2005/031099
3- (di met hyl am no) - 1- pyrrolidinyl]imdazo[1, 2-a] pyridin

- 3-yl } met hanol was prepared from

(8S)-N-(cycl opropyl nethyl)-Ng {5-[ (3R) - 3-(di net hyl am n
0)-15
pyrrolidinyl]imdazo[1,2-a]pyridin-2-yl}nmethyl)-5,6,7,

8-t etrahydro- 8- qui ng ne via hydroxynethylation

in a simlar manng herein to give an

off-white solid . 1H NWR (400 MHz, CDCl 3)

8 835 (m 1 H), 7.3 &“(m 2 H, 7.05 (m 1 H),
6.98 (m 1 H), 6.44 (d, £— 7.0 Hz, 1 H, 5.29 (s, 2

H, 4.47 (d, J = 13.2 \LH) 394-3.88(m 3 H,

3.27 (br, 1 H, 3.07 ( , 2.83-2.70 (m 2 H),

2.6l (m 1 H, 10 2.34-2.13 (m 11 H), 1.98-1.93 (m 2
H, 1.76 (m 1 H), (m 1H, 1.5 (m 1 H), 0.57
(m 1 H, 0.38 (m 0.12--0.00 (m 2 H); Ms mz

475 (Mtl). Exanpl ¢ 73:
(8S) - N- Met hyl - N-{ \[5-

- |
- pi perazinyl )i m da n 2-
yl lethyl}-5,86,7, 8- tetrahy q-8- giiHol i nami ne
(Intermediate) M N N 15 WO 2006/ 026703
PCT/ US2005/ 031099 116 A) 1-f5- (<% Mebh yI 1- pi pe
razi nyl )i m dazof 1,2-al pvridin- t hanone: A
soI ution of

| - a dazol 1, 2-a] pyri di ne-2-car
b1 \SE'%EHE 'f%‘(ﬁfé{?’?ﬁﬁh %@%f? %tftz?'n[)y B ahydr of uran (3
qu‘lnbllri;ll]al@n(ﬁd}vaéthyl)lﬁ&dazd[m b]pyﬁﬁh@?l]-@ﬂﬁﬁdih;‘l}ﬁar!h&rﬁétb Aeis

ofebfed o (GO AR luofo N RrOt e Ry Bl RSBk 56,7 8-

te'ttdhlyd @aa-qumableﬁnﬁuwaw&(m@bmmw)hpam@e viaeparal eidplacement
concent r at

8 P B TEE A g e S oiveiedan spIE $2% Yigh)- dr NMR 400

MHzeUmglsszw Sdmgﬁzmm)aisowa I-‘P)l $$3ql(aed- 7Y Hz, 1 H), 7.25-
chl orof orm g 2 ted wit g6

7.23 (m, 1 H), 7.08-7.04 (m, 1H) & (dd, J 75 4% Hz, 1H) 6.18 (d, J = 7.3 Hz,
1 H), 4.57 (s, 1 H), 4.09 (m, 1 H), 3.92 (s, 2 H), 3.67 (s, 1 H), 3.39-3.36 (m, 2 H),

2.83-2.74 (m, 3 H), 2.65 (m, 1 H), 2.35 (s, 3 H), 2.12-1.95 (m, 5 H), 1.70-1.61 (m, 3

H), 1.44 (s, 9 H); MS m/z 491 (M+1).

Example 76: [5-(4-Amino-1-piperidinyl)-2-({methvyl[(8 S)-5,6,7,8-tetrahydro-8-

quinolinyllaminotmethyimidazo[1,2-alpyridin-3-yljmethanol
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15

10 dioxide (530 ng, 6.1 nmml), and stirred for 15
hours. The reaction was filtered through celite,

woioasademmst h di chl or onmet hane, concentrat ed, an#8CT/US2005/031099

purified by flash chromatography (0-7.5% amoni um
hydroxi de in acetonitrile) to give 79 ng (50% vyield,
2 steps) 120

1-[5-(4-met hyl - 1- pi perazinyl )i m dazo[ 1, 2-a] pyri di n-2-y
| ]ethanone. 1 NWR (400 MHz, CDCI3) 8 8.10 (s, 1 H),
7.40 (d, J = 9.1 Hz, 24 (m 1 H), 6.35 15 (d,
J =7.1Hz, 1 H), S.rl 2.71 (s, 3 H, 2.66
(s, 4 H, 2.40 (s, 3

(8S)-N- Met hyl - N-{1-f )
1,2-alpvridin-2-yllethyl}-

5,6, 7,8-tetrahvdro-8-quin N~n\am’ ne: (8S)-N Methyl-N-{l
-[ 5- (4- met hyl - 1- pi perazi pyl )i m dazo[ 1, 2- a] pyri di n- 2-yl
]ethyl}- 20 5,6,7, 8-t hydr Ogﬁ'lqu nol i nam ne was
prepared from (8S)-N = , 7, 8-

t et rahydr o- 8- qui nol i
1-[5-(4-methyl - 1- pi pera
yl ] et hanone via red \pti
manner as descri bed e an orange oil (47%
yield). 1H NWR (400 MHz, Ndp (m 1 H), 7.82
(d, J = 7.0Hz, 1 H, 7.45(d, J =7.7 Hz, 1 H),
[F+(LAri@2 1-plperidiBy HR;({reth @i BS)2.6 (G-tetrakydro®-43 25 (d, J

BBty aaiot 2 fimetdar weg prépatba rgm 1.1-
diszeth@etHyl {142 Breth8 $K9,6.F ,8detrallydda-8t. 92 (m 3 H), 1.65
bl tp oz g B codfia
vip hpdrokynethyiplion (@4 Zofield) anthdepmpﬁedﬁiqn (za_g/d yiehd) inyd $imiar rB@nner
B ehokp pesi o448 SBEID 365 M nlir (RBOUBF (oRgye o740, -
ANB\HZ, NH),\7.3207.27 (W, AHR, 7.06-6.99 (m, 2 H), 6.35 (d, J=7.2 Hz, 1 H), 5.23 (s,
2%1%?@)'?%%2{@ 47,9 47 (320l a2k PY b 3% ¥ (i Y D 6d 62
(B thy2. 0% yhphenyd. A 2eshgIH); 206100, et Hahyrdr 63 rgus AnINS m/z
4?5@9&@[5( 5- Fl uoroi m dazo[ 1, 2-a] pyridi n-2-yl ) nmet hyl ] - N
{(1 S-1-[4-
Example 77: (8S)-N-[(5-{[2-(Dimethylamino)ethylloxylimidazo[1,2-alpyridin-2-
Nmethyll-N-methyl-5.6.7.8-tetrahydro-8-quinolinamine (Intermediate

yl - 1- pi perazi nyl )i m dazof

e and
nyl)im dazo[ 1, 2-a] pyri din-2
'na_'on in asimlar

A
| s,
N™
Iil\
“1{ \
N /\/N\
\ /0

To a solution of 2-(dimethylamino)ethanol (64 pL, 0.64 mmol) in tetrahydrofuran (3.2
mL) at 0°C was added sodium hydride (60% in oil, 43 mg, 0.64 mmol). The reaction
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(et hyl oxy) phenyl ] ethyl }-5, 6, 7, 8-tetrahydro-8-qui nolin
am ne was prepared from (8S)- N{(1 S§)-1

woRdos(oaetbyl oxy) phenyl ] et hyl }-5, 6, 7, 8-t et r ahy dPOT@S2005/031099
ol i nam ne and 5-
fl uoroi m dazo[ 1, 2-a] pyri di ne- 2-car bal dehyde vi a
reductive amnation in a simfar nmanner as descri bed
herein to give a tan solid (98%yield). 1H NVR (400
MHz, 10 CDCI3) 6 8.47 (d, J = 4.3 Hz, 1 H), 7.80 (s, 1

,stl&e@ﬁ)r (30, midutes Srehtddzwitt? (8$)1N F(52I80r?>4rﬁ|€|azc([ﬂf12-a]p)lﬂ)dm 2-

y&mg&g mgt%g 657 Zﬂfetraéy@g 8- wnol y(aml%e @Hbéng(s 99.'% rgm'@l)s%nd

sfigiel at]roémﬁer%perétdie Hig hoﬂlrsl'DThe4fe9&|ohrWas]qdd)1che‘h With Satfated

a%ﬂ%u’zs s?dw gargg%agt%] exg'agge’d iri[p %{Hyf!ﬁ:?e%atg%qdz cc{?c@@t??tgé ﬁﬂé

résidueas purlfied byBasd ehrédhvhtdgriphy. (0-49%8B3mmonium hydroxide in

8 5- Fl - al i di n-2-yl hyl | - N-
ahRITELO give SIS (Tah TRl asr Rl ot ) T
(du&S)hymuﬁ&)emyq@rygnmaiami é]pgzn@ihwyl)n@btnyllzNyhe)tﬁﬁIMV]s N-

8-tetrahydro-8 ﬂUI nal i nam ne
teﬁ;a@yér,o&jqu%lmamme as ayellow 0|I NMR (400 MHz, CDCI3) 6845, J=

489, 1N=|i 675r1f(|sU13H§>lmsi@1Z 0[=17.2+81 P! A 8:721Y(m, My lob=7.02 (m,

1 "ﬂ)46(9%\g9‘l’1y1 D% P) pdHy 110k BPE)ds) B 7 e tellh 4P b 2d)gfhi0f (M,
1Q-IQ| Bgtm(glgz Ig)"‘i_i> éOC(( '1134 Q%h-}'sz Pf)‘ Q 7d€(ﬁf Qtl-ﬁfi 62'('!113221(): 2. 33 (s 3
ductiv
Hiet-e¢ 5. 6d1)g?-08 ('5‘ ;1/451)1 %\(Rp'dlqg ((788"0)6')y|1 ézdm 2 W M§5'77/23Pﬂ (M+1).
vaR(400|sz, CDCI3) 6852(d J=4.3H, 1H,
79 (s, 1 H) (m 1 7.05 (dd
_;ample7787 [5- {/{Zﬂébmeth\Aammo)eih 7.g-telgah

gzh%ollrﬂfﬂgr?nr{dﬁhetlw“ﬂhnda%OEIZZ @ﬁwn@m@-vl]n?etﬁ&&m 25 2 H),
43 (s, 3 B ,202(m SH, I.L/0(m 1H; MSmz
311 (M+l). WO 2006/ 0263 PTI US2005/ 031099 118 O
(8S)-N-{f5-(4-Am no- [ nyl )i m dazof

1.2-al pvridin-2-yll mat hy et hyl -

5, 6, 7, 8-t etrahvdr o- 8- dNi nolYnami ne: A sol ution of
(8S)-N-[(5-fluoroimdazo[1,g2-a]pyridin-2-yl)nmethyl]-N
nmet hyl -5, 6, 7, 8- tetrahydrog-38>qui nol i nam ne (94 ng,
0.30 mmol ) in acetonitrifJe (1 nL) was treated with 5
4- (N- BOC- ami no) pi per i gt , 1.50 mml ) and
heated at 50C for 15 d 70C for 24 hours. The

reaction was diluted di chl or \thane, washed w th
sat urated aqueous sddi um\carb , Separated,
concentrated, and pugpifjed~py fl ash

[5-{[2-(Dimethylamino)ethylloxy}-2-({methyl[(8 S)-5,6,7,8-tetrahydro-8-
quinolinyllJamino}methyl)imidazo[1,2-a]pyridin-3-ylJmethanol was prepared from (8S)-
N-[(5-{[2-(dimethylamino)ethylJoxy}imidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine via hydroxymethylation in a similar manner as
shown herein to give a yellow oil (52% yield). '"H NMR (400 MHz, CDCl;) 6 8.40 (d, J
=45Hz,1H),7.28 (d, J=7.6 Hz, 1 H), 7.13-7.11 (m, 1 H), 7.03-6.96 (m, 2 H), 5.93
(d, J=7.4Hz, 1H),5.08 (m, 2 H), 4.24-4.21 (m, 2 H), 3.96-3.92 (m, 3 H), 2.89 (m, 1
H), 2.83-2.71 (m, 2 H), 2.61 (m, 1 H), 2.31 (s, 6 H), 2.18 (s, 3 H), 2.11 (m, 1 H), 1.98-
1.89 (m, 2 H), 1.61 (m, 1 H); MS m/z 410 (M+1).
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15

chr omat ogr aphy (0-10% amoni um hydroxi de in
acetonitrile) to give 117 ng (80% vyield)
wa 20062608 hy| et hyl PCT/US2005/031099
{1-[2-({methyl [(8S)-5,6,7,8-tetrahydro-8 10
qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n-5-yl ] -4-
pi peridi nyl}carbamate as the22protected internediate.
This internedi ate was dissolved in dichloronethane (1
m.), treated with trifluoroacetic acid (0.50 nL,) and

ES(iah@eEIb gssmmnethg@g Aleun ytrelidiayl bfylimitgzof E2elpyabin-2-
W Ih Ei chl argget hane, and

A i rbonate. The

organic layer was isg te 15 concentrated, and

purified by flash c \r o}aphy (0-10% ammoni um

hydroxide in aceto itrl ' '

(8S)-N-{[5-(4-am no- p
a] pyridin-2-yl]methyl}- N—mathyl 5,6,7, 8- tetrahydro 8-¢
ui nol i nani ne as a yel | ow oNK_ 1H NI\/R(4OO MHz, CDCl 3)
6 849 (d, J = 3.5 H, 1/ H), 7.59 (s, 1 H), 7.31 (d, J

=7.7 H, 1H, 7.24 , J =85Hz, 1 H, 7.06 (m 1
, 7.01 (m 1 H, , ) =7 , 1 H), 20 4.09
( 1 H, 3.92 (s, .40 (d,\J =/11.1 Hz, 2 H),
2.90 (m 1 H), 2.8172.6 m 4 —2.34 (s, 3 H,
2.10 (m 1 H), 2.02\1.9 %4 , 1.68-1.57 (m 3 H);
M5 nmlz 391 (I\/H) e ; 11Dimsthy|ethy| f

f2 (8S)-5 7, 8-t etrahvdro-8

Gk N ﬁﬁmo(p TR eyl midazoR], 2-alpyridin-2-ymethyl)-
T st e R peabeni oot e b >
aéwrldm—z-amnet@yl]-d ethyiep.feihigtrahydrp-8-quinolinamine and
pyArolidindetimBtionVib bi§RtioR ifa finfal AlahASYAY ®ssBribed herein to give a
pink oil (80% yield). '"H NMR (400 MHz, CDCl5) § 8.51 (d, J = 4.5 Hz, 1 H), 7.77 (s, 1
H), 7.33(d, J=7.6 Hz, 1 H), 7.17-7.15 (m, 1 H), 7.11-7.07 (m, 1 H), 7.03 (dd, J= 7.6,
4.6 Hz, 1 H),5.98 (d, J=7.2Hz, 1 H), 4.33 (t, J= 5.8 Hz, 2 H), 4.09 (m, 1 H), 3.91
(d, J=4.4 Hz, 2H), 3.01 (, J=5.9 Hz, 2 H), 2.82 (m, 1 H), 2.71-2.64 (m, 4 H), 2.57
(m, 1 H), 2.40 (s, 3 H), 2.13 (m, 1 H), 2.06-1.97 (m, 2 H), 1.82-1.77 (m, 4 H), 1.67 (m,
1 H); MS m/z 406 (M+1).

Example 80: (2-({Methvyl[(8S)-5,6,7,8-tetrahydro-8-quinolinyllaminoY¥methy)-5-{[2-(1-
pyrrolidinyl)ethylloxylimidazo[1,2-alpyridin-3-yl)methanol
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qui nol i nyl ] am no} net hyl )i m dazo[ 1, 2-a] pyri di n-5-yl ] - 4-
pi peridinyl }carbamate was prepared from (8S)-N-[(5-fl

waanwio2eriosl azo[ 1, 2-a] pyrid i PCT/US2005/031099

n-2-yl)methyl]-N-methyl -5,6,7,8 5

t et r ahydr o- 8- qui nol i nam ne and

4- (N- BOC- am no) pi peri di ne viia3t hermal di spl acenent in
a simlar manner as described herein to give a tan
solid (32%yield). 1H NWR (400 MHiz, CDCI3) b 8.47 (d,

(2-(fmedhyB (88)-5,8, 718-tetrahifo-Bsquirolitjamin@mnetieh)-8- {{2-(T- 7 Hz,
bRy 9l A bt U rbigd 198 051
nidthyl4V-R3-{[e(1 pl/rrH)ldlny‘l)eﬂﬂ/l]bm}midd?Boﬁ Snaﬁ)'%lnﬂﬁser A)ridthyB58/7,8-
téréé‘g% P:;g-h lilngﬁ'nanﬁn% ¥ia (I’S/]i r%yrﬁlgathyéglti@ iva gélléﬁﬁﬂggnq_ﬁas%
h&re?r@tolglﬁéla §/€IIOV30|I [85% dieldd "HNMR (Do MM2, ebT148B.4Mul)y = 4.4

{2t (- R b 1= BT 0 1130 ek g T 8)04e0.67 2 5.3
(d&MdMQ-Izg“I H), 5.08 (d, J = 57Hz 2H), 431-422(m 2H) 399391 (m 3H)

| am no} net 7% i m dazo p5y :¥

G VB, 26083 Po5 ey Dehostr 850y > b8 1oaLd HN 22 (m
1 1I§9NLQ1 (m, 2 H), 1.81-1.76 (m, 4H) 1.63 (m, 1Hz MS m/z436 (M+1).

[ (4 Amnolplperldlnyl) ({methyl[ 8S) - , 8-tet

rahydro- 8-

qui nol i nyI ] am no} rret
pi peridinyl } car bamag’ 5 hyr_oxymat hyl ation (81 %

manner as shown herejitf i ve an of f-white solid. 1H
NVR (400 MHz, CDCl 3) 8.42(d J = 4.3 Hz, 1 H),
7.32-7.27 (m 2H) 7. 06- %) m 2 H), 6.35 (d, J =
7.2 Hz, 1 H, 3 (s, H, 4.05-3.92 (m 3 H), 3.51
(mll—|),341( 1 2.83-2.73(m 2 H), 2.69-2.62
10 (m 3 H), 218(ni\l , 2.12 As, Hy, 2.01-1.90
(m 4 H, 1.77-1.62 |m M WSz a2l (W),
Exanple 77:

(8S)-N-f(5-{[2-(Di thy v/Tet/hyIony}|mdazo[12aI
pyridin-2-

(8S)-N-Methyl-N-[(5-{[2-(1-piperidinyl)ethylloxy}imidazo[1,2-a]pyridin-2-yl)methyl]-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-[(5-fluoroimidazo[1,2-
alpyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 1-piperidine
ethanol via alkylation in a similar manner as described herein to give a yellow oil
(76% yield). "H NMR (400 MHz, CDCl;) & 8.50 (d, J = 4.3 Hz, 1 H), 7.75 (s, 1 H), 7.32
(d, J=7.6 Hz, 1 H), 7.16-7.14 (m, 1 H), 7.09-7.05 (m, 1 H), 7.02 (dd, J = 7.5, 4.7 Hz,
1H), 5.96 (d, J=7.4 Hz, 1 H), 4.30 (t, J = 5.9 Hz, 2 H), 4.08 (m, 1 H), 3.90 (s, 2 H),
2.87 (t, J=5.9Hz, 2 H),2.79 (m, 1 H), 2.66 (m, 1 H), 2.54-2.49 (m, 4 H), 2.37 (s, 3
H), 2.11 (m, 1 H), 2.03-1.94 (m, 2 H), 1.66 (m, 1 H), 1.59-1.54 (m, 4 H), 1.45-1.40 (m,
2 H); MS m/z 420 (M+1).

piperidinyDethylloxylimidazof1,2-a]lpyridin-3-ylYmethanol
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yl)met hyl | - N-net hyl -5, 6, 7, 8-t et rahydr o- 8- aui nol i nam ne
(Internmediate) MN. N N \ NA~N, O15 To a
weabaestoeemn3s of 2- (di met hyl am no) et hanol (64 L, OP6%/usmmb)31099
in tetrahydrofuran (3.2 nlL) at 0C was added sodi um
hydri de (60%in oil, 43 ng, 0.64 nmol). The reaction
WD 2006/ 026703 PCT/ US2005/ 032099 121 was stirred for
30 minutes, treated with
(8S)-N-[(5-fluoroim dazo[l 2-a] pyridin-2-
yl) met hyl ] - N- et hyl - et r ahydr o- 8- qui nol i nam ne
(100 ng, 0.32 mol) rred at room tenperature
15 hours. The react enched with saturated

acetate, and concentrated.:The 5 residue was purified

by flash chromat ography 40% amoni um hydroxi de in

acetonitrile) to give 93 ng (79% yi el d)

(8S) - N-[ (5-{[ 2-

(di et hyl am no) et hyl ]\l X

thyl]-N-nethyl-5,6,7

ayellowoil. 1HN

4.4Hz,1H) 7.71 J =7.7 H, 1
H, 7.13-7.11 (m 1 76702(m101 ,698

G e mnessgp bRy o gy antigoireny a2 % g0 (1
pqosndﬁylsethwoxgz}érlzwwazci{1 é?%]pmdnrlgigl))me&xaﬁal w48 prbpgﬁef fébgB S)-N-
. S . . . - 4.

iy A5 ey oy fmdaadll ey Zamedivies 6.7
t@tﬁaﬁyﬁ?-z{ ﬁiJlﬁeNﬁmgrhimWiamyetdxyﬂnéWM}iori in(d siEilalymBOSSr)asBhBwe

r.a I o- . . 1
P G & DR TR0 i MM (A00ME LGPk A B (E) izt 3
Hxandl), 7.50¥d, v N7 4N 19), W14 14, N= 9.0 Hz, 1 H), 7.03-6.97 (m, 2 H), 5.92
(d, J=7.2Hz, 1 H),5.07 (d, J=4.2 Hz, 2 H), 4.24 (t, J = 5.5 Hz, 2 H), 3.97 (m, 1 H),
3.93 (s, 2 H), 2.92-2.71 (m, 3 H), 2.61 (m, 1 H), 2.48 (s, 4 H), 2.18 (s, 3 H), 2.11 (m, 1

H), 1.98-1.89 (m, 2 H), 1.64-1.55 (m, 5 H), 1.43-1.38 (m, 2 H); MS m/z 450 (M+1).

b 8.45 (d, J =

Example 83: 5-(4-Methyl-1-piperazinyl)-2-({methyl[(8S)-5.6,7 .8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridine-3-carbaldehyde (Intermediate)

S
7,
Ny
N\
NN

N
Y N/\\
\\/N\
A solution of [5-(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7 ,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol (572 mg, 1.36 mmol) in
dichloromethane (7 mL) was treated with IBX polystyrene (2 g, 2.8 mmol,
Novabiochem), stirred at room temperature for 15 hours, treated with additional IBX
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\ / O[5-{[2-(D i nethylam no)ethyl]oxy}-2-({nmethyl
[(8 S)-5,6, 7,8-tetra hyd ro- 8-

wqubesokényl | am no} et hyl )i m dazo[ 1, 2- a] pyri di nPBTAISRIwEN31099
hanol was prepared from (8S)-
N-[(5-{[2-(di et hyl am no) et hyl ] oxy}i m dazo[ 1, 2-a] pyrid
in-2-yl)nmethyl]-Nnmethyl 20125
5,6,7,8-tetrahydro-8-quinolinamne via
hydroxynethylation in a siml|ar manner as shown
putyseirend @ g idvemendy,eNdvanioehémy, adtsyiiréd 8 roomtemetafute @4

K5 5yt S deBp it o P

Hea®sd at(49°C ford Shoﬂlré-MIteréd,l'bonCSnt&ﬁed randputitied By f4bhd. 21

SRimAgtghy [Tt g hyftoxideip acaiOhiele)dd biye g0 ma g%
yiedd) &F SH{-methiid1 ()lﬁEraizlnly[))Q AmethyI[@S)-5,63884¢trahydid)s- 1. 61

9(5@?/' D)é%ﬂ%&@@%égﬂléﬁ@)&%@md@e%carba%ehyd% as an orange oil. 'H-

Mraa%qum 86\|(sf (151) {g.27 (dL1py, 7ot {odh Ay, 17)38 (| 20 Xy bkt End1H),
azo alpvrid
55 1k R5714755 5, 25 2128, (D HIBUB AR P ARA han, 4H), 271267
(6, 2He r5l{sa B A), 2M mlszg 2.3N(s, 3H), 2.19 (m, 1H), 2.08 (m, 2H), 1.71 (m,
S) - N- Met hyl - (1- pyrrol|d|nyl)ethyl]oxy}|md
o[ 1, 2- a]pyrldl n 2 yI)rrethyI] 5
5,6, 7, 8-tetrahydro-8-quinolinanm ne was prepared from
fluor0|lm dazo 1 2

uuuuu

.rmnhl Aihdlm imiBA obl ARt haﬁﬁla al kyl ation in
a simlar manner as describe erein to give a pink

oil (80%vyield). 'H
= 4.5 H, 1H, 7.77

, CDCI3) 8 8.51 (d, J
7.33(d, J =7.6 H, 1

H, 7.17-7.15 (m 1 07 (m 1 H), 7.03 (dd
J =7.6, 10 4.6 Hz, d J=7.2 H, 1H,
4.33 (t, J = 5.8 Hz, (m 1H, 3.91 (d, J
= 4.4 H, 2 H, 3.01 9 Hz, 2 H, 2.82 (m 1
H) , 271264(m 4 m 1 H), 2.40 (s, 3 H),
2.13 (m 1 H), 2.06-1. H, 1.82-1.77 (m 4 H),
1.67 (m 1 H); Msnlz 15 Exanpl e 80:
(2-({Methyl f(8S)-5,6, 7/8-\jetrahvdro-8-Q

ui nol i nyl | am no} net h -

A solution of 5-(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridine-3-carbaldehyde (51 mg, 0.12 mmol)
in tetrahydrofuran (0.50 mL) at 0°C was treated with methyl magnesium bromide (80
pL, 0.24 mmol), brought to room temperature, and stirred for 15 hours. The reaction
was diluted with dichloromethane, washed with saturated aqueous sodium
carbonate, separated, concentrated, and purified by flash chromatography (0-10%
ammonium hydroxide in acetonitrile) to give 29 mg (56% yield) of 1-[5-(4-methyl-1-
piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyljamino}methyl)imidazo[1,2-a]pyridin-3-yiJethanol as a yellow solid. '"H NMR
(400 MHz, CDCI;) 6 8.49-8.45 (m, 1 H), 7.36-7.33 (m, 1 H), 7.31-7.29 (m, 1 H), 7.06-
7.01 (m, 2H),6.41 (d, J=6.9 Hz, 1 H), 6.12-6.07 (m, 1 H), 4.37 (m, 1 H), 4.23-4.04
(m, 2 H), 3.34 (m, 1 H), 3.12-3.02 (m, 2 H), 2.90-2.79 (m, 3 H), 2.74-2.64 (m, 2 H),
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pyrrolidinyl)ethvlloxy}imdazof
1,2-alpvridin-3-yl)methanol cc N NOH N/~/N/ OW)

waQos/eee303 PCT/ US2005/ 031099 123 PCT/US2005/031099

(2-({Methyl[(8S)-5,6,7,8-tetrahydro-8-q
ui nol i nyl ] am no} net hyl ) -5-{[2-(1-
pyrrolidinyl)ethyl]oxy}imdaze[1l, 2-a] pyridin-3-yl)neth
anol was prepared from (8S)-N
met hyl -N-[ (5-{[2-(2-pyrrolidinyl)ethyl]oxy}imdazo[1, 2
2.5 (myr1 H),2-30-2.83 l(ralt:!nH),]z_‘.ﬁo-G.QB,(ﬁrr,] 6dH), 1.71 (mh1 IH), 1.59-1.46 (m, 3

e i nol i nam ne via hydroxymethylation in a
@iMﬁ ‘{?gn(ﬁﬂeqyas shown 5 herein to give a yellow oil
(55%yield). 1H NWR (400 I\/Hz CDCI3) 8 8.42 (d, J =

d . d

-Xan ethy) : ‘ "
;_d;lmollﬂylhmln@nﬁ&ﬂ)dn, ddzgﬂ,E—a[ng_ﬂm I?.ylﬁﬂygrﬁg +4 22 (m 2

399391(m 3H, 3.08(m1H, 298 (m 1H),

6 (m 1 H, 2 65- H, 2.18 (s, 3 H, 2.12
(m 1 H), 1.99-1.91km 1.81-1.76 (m 4 H),
16(m 1 H,; M . 10 Exanpl e 81:
(8S)-N-Met hyl - N-[ (5- {[i\J(l @ peridinyl)ethylloxy}imda
zo[ 1, 2- al pyri din-2- N
yl)methyll-5,6,7,8-tetr r 0>8- gui nol i nami ne
(Internmediate) M N N
(8S)-N-Methyl - N-[ (5-{ eridinyl)ethyl]oxy}imda
zo[ 1, 2-a] pyri din-2-yl
5,6, 7, 8-tetrahydro- 8- i nam ne was prepared from

(8S)-N-[(5-fluoroim
a] pyri di n-2-yl ) et hyl Myl -516, 7, 8-tetrahydro-8-q
ui nol i nam ne and 1-piperidin et.Narol via al kyl ati on
in a simlar manner as describ herein to give a

UL oS DogHE BB P

quinpligyJaninatmeghyl)imidagzol., 2-4]pyrifin13- yl] 1 p?op%:ol?w%pl(epareiﬂ from 5-
(hetyi 4 %iddGzingl)-Z-(netnyiffs $)-4 8 7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridine-3-carbaldehyde and ethyl magnesium
bromide via a Grignard reaction in a similar manner as shown herein to give a tan
solid (57% yield). "H NMR (400 MHz, CDCl5) 6 8.48 (m, 1 H), 7.38-7.34 (m, 1 H),
7.33-7.31 (m, 1 H), 7.08-7.02 (m, 2 H), 6.42 (d, J= 7.1 Hz, 1 H), 5.82 (m, 1 H), 4.45-
4.00 (m, 3 H), 3.43 (m, 1 H), 3.20-3.11 (m, 2 H), 2.94-2.83 (m, 2 H), 2.75-2.54 (m, 3
H), 2.39 (s, 3 H), 2.37-2.34 (m, 2 H), 2.14-2.00 (m, 5 H), 1.93-1.83 (m, 2 H), 1.74-
1.65 (m, 2 H), 1.00-0.84 (m, 3 H); MS m/z 449 (M+1).

Example 86: (8S)-N-Methyl-N-{I3-[(methyloxy)methyi]-5-(4-methyl-1-
piperazinylimidazo[1,2-alpyridin-2-yllmethyl}-5.6.7 .8-tetrahydro-8-quinolinamine
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201 H, 596 (d, J =7.4 Hz, 1 H, 4.30 (t, J =5.9
Hz, 2 H, 408 (m 1 H, 3.90 (s, 2 H, 2.87 (t, J =
w6 2806k26702 H), 2.79 (m 1 H), 2.66 (m 1 H), 2P62AR2009/031099
(m 4H, 2.37 (s, 3 H, 2.11 (m 1 H), 2.03-1.94 (m

2H, 1.e6 (m 1 H, 1.59-1.54 (m 4 H), 1.45-1.40 (m
2 H; Msnlz 420 (M1l). 25 Exanple 82:
(2-({Methyl[(89)-5,6,7,8-tetrahydro-8-g

ui nol i nyl'l am no} met hyl ) - 5- {[2-(1-
Pi peri di nyl)ethyl | oxy}igd , 2-al pyridin-3-yl)nmetha
nol WO 2006/ 026703 P/ 031099 124 cc IVY N OH
Il (DNN / O
(2-({Methyl [(8S)-5, 6,
}ethyl)-5-{[2-(1-
pi peridinyl)ethyl]oxy}imd i\b[\l 2-a] pyridin-3-yl)netha
nol was prepared from (8Y)-

met hyl - N-[ (5-{[ 2- (1- pi { di
a] pyridin-2-yl) et hyl ]
t et rahydr o-8-qui nolin

via hydroxynethylation in a
simlar manner as sh [ [ [
(67%yield). 'H NVR (%00

erein to give a yellow oil
3) 6 8 41 (d, J =
4.3 M, 1 H, 7.29 ( XHV ,711(d,J=
9.0 Hz, 1H),703697(m '5\92 = 7.2

Hle),507(dJ 4.2 Hz, 2H),424(t,J-55
A-golutnigf [5-Gt-grethyhl-piperhzinyl)3R- ame(hw[(%)@ﬁ 7 B-tealydrd-8({ m

Gt i) S5 oo S e

tefyahydrafigan (34 nflhat 0°GHyvas sated With30diUmHydride E4&mgl 8.783nmol,
6@"/{ g’ ? %Bﬁ i &BD'THS r84d:iBY lv\)as %In{rém E%lnﬁ ﬁu@@s treabed with methyl

iafiden(@3i ull.y DIS@rmmo}) niwbhght o raodateojpbratus, pyd siitretioB1 S holra.
ThaF0Y 38N Wl R AV Sdurat aNquegus' 58iurhy c/arbl?nvnate, extracted into

ethyl acetate, dried over magnesium sulfate, filtered, concentrated, and purified by

hyl ] oxy}i m dazol[ 1, 2-

preparative chromatography (0-60% acetonitrile-water; 0.1% trifluoroacetic acid) and
then diluted with dichloromethane, washed with saturated aqueous sodium
carbonate, and dried with magnesium sulfate to give 13 mg (13% yield) of an orange
solid. "H NMR (400 MHz, CDCl) § 8.32 (d, J = 4.3 Hz, 1 H), 7.38-7.34 (m, 2 H), 7.11-
7.03(m,2H),6.66 (d, J=7.3Hz, 1H),5.18 (dd, J = 28.7, 13.2 Hz, 2 H), 4.10-3.83
(m, 6 H), 3.78-3.72 (m, 2 H), 3.56-3.52 (m, 8 H), 3.28 (m, 1 H), 2.81-2.63 (m, 2 H),
2.17 (s, 3 H), 2.02-1.86 (m, 3 H), 1.66 (m, 1 H); MS m/z 435 (M+1).

Example 87: (8 S)-N-{[3-[(Ethyloxy)methyl]-5-(4-methyl-1-piperazinyl)imidazo[1,2-

alpyridin-2-ylimethyl}-N-methyl-5,6,7,8-tetrahydro-8-guinolinamine
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VI-/N 15 A solution of
[ 5-(4- et hyl - 1- pi perazinyl)-2-({nmethyl[(8S)-5,6,7,8-te

WO netsydé 03 8 PCT/US2005/031099

qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol (572 ng, 1.36 mol) in dichloronmethane (7 nli)
was treated with I BX pol ystypgne (2 g, 2.8 nmol,
Novabi ochem), stirred at roomtenperature for 15
hours, treated with additional |1BX WD 2006/ 026703

PCT/ US2005/ 031099 125 Iy| rene (3 g, 4.2 mol,

Novabi ochem), and sti pom tenperature 24
hours. The resin was rinsed with

di chl or onet hane, di ssoty A et hanol, heated at 40C
for 15 hours, filtered, concentrated, and purified by
flash chromat ography (0-210%amoni um hydroxi de in
acetonitrile) to give 330/nmg (58%5 yield) of

5- (4- et hyl - 1- pi perazi'{] \-2-(QT€l\hyI [(8S)-5,6,7,8-tet

r ahydr o- 8- |
gui nol i nyl ] am no} net hy}).i.m dazo[ 1, 2- a] pyri di ne- 3-car ba

| dehyde as an orange il N1H NWR (CDCI3): 6 10.86 (s,
1H, 8.47 (d, 1 H, \.47 , 7.36 (m 2H), 7.04

1
(m 1H, 6.61 (dd 29 (R_2H), 4.23 (m 1
). 3.35 (m 2H), 2 94-2 81 (m AN 2 71-2.67 (m
oH), 2.50 (s, 3H), 2.40 (m 2H), 2.37 (s, 3H), 2.19

(B8} NA[HEthgtoRgmethy 1 EHH mathyl1-pipprazingl)imiyazok aralyeip -

Dl ARG bl ) B Bl [
rigtyldll-piperadinp)-3-({rhetbyli(@Ap5,6M, dtekrahydet8-N / ~ / N\ \-~
Wi lan et Bisenstt ergdratimsharaad sy odendy
alhﬂgtidn m 8similar manner as sho.wn. herein to give a yeIIovy o?l (45% yield). 'H
I OELEREEPh I AL AR B 2 R 280 SR o
ZTPI;), 6a18 (AL WEZO He.ebHy &.0% Q.‘dh,h.rfre:mr, 3 mg?zesa' Hl),TAb)S;:(tﬁJ@?A Hz, 1
452 ol /% 40TB b DSA9DL 018 (ROTY SEL B 14 10
10 Blas-Da@ (rhahBl), 2086 (nedl W), 2 B284(raf & Hi),a2U@a10R (89 diH) .70
(m, 1 H), 1.04 (t, J = 7.1 Hz, 3 H); MS m/z 449 (M+1).

Example 88: [5-(4-Methyl-1-piperazinyl)-2-(1-{methyl[(8S)-5,6,7.8-tetrahydro-8-
uinolinyllaminolethyl)imidazo[1,2-alpyridin-3-yllmethanol

[5-(4-Methyl-1-piperazinyl)-2-(1-{methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}ethyl)imidazo[1,2-a]pyridin-3-yllmethanol was prepared from (8S)-N-
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20 carbonate, separated, concentrated, and purified by
flash chromat ography (0-10% ammoni um hydroxide in
weaceatconéetsi | e) to give 29 ng (56% vyield) of PCT/US2005/031099
1-[5-(4-methyl -1- piperazinyl)-2-({methyl[(8S)-5,6,7,
8-tetrahydro-8
qui nol i nyl ] am no} et hyl )i m dago[ 1, 2-a] pyridi n-3-yl ]Jeth
anol as a yellow solid. 1H NMR (400 MHz, CDClI3) 8
8.49-8.45 (m 1 H), 7.36-7.33 (m 1 H), 7.31-7.29 (m

rﬂeth&l;N—Y1-[E(~4-rﬁ5th7l.—ﬂ?ip(efazin?ll)ié'@daﬁ){ﬂ%-aﬁrdﬁidii\-zz:)élfeiﬁycl)}zaés,ﬂs-z
. 12-6. 07 . . 1 H),. 4 23-4,
e opigpingitpe Vg Tysroxyiétryfiion i Smiaggepneias o
Hé}éa_li_n o) &g% a)vﬁgti(smid (23141%6 yigwgémmahclzngﬂ MHZZ, ggDC2I3) g 3z’3.3(9 (m, 41 H),
1467 3715 3 Hoe ORyT 08 @)1 H): 704000 e Hi- B8l o5 1T, 741 H,
1Hy, 5M§215rtz t(rﬁS,’lngMﬂé (m,EN_a;mJl.ﬂz @5,:1 H), t3#9I (m, 1 H), 3.41-3.31 (m, 1
eaoe a8 .ot ke 2 G D268 63 (hTH) 2 42 6, 3 1), 2.10-2.08 (m,
304), 20 1-NYR (rAN3 FYHNE8-hH )iy dpzRE m/z 435 WH?\.I \

. cC—

1,2-al pvridin-3-yll-1-propanol WM-: |
1-[5-(4-Met hyl - 1- pi perazinyl)-2-({nmethyl [ (8S)-5,6,7, 8-

dazof 1, 2-af pyridin-os- -1-
Himidazol142-alo Ip}/ llethanol Y

85)\-5,6,7,8-tetrahydro-8 10
| dehyde and et hyl mag|

' o[ 1, 2- a] pyri di ne- 3-car ba
omde via a Gignard
reaction in a simlar ngrinex4ds shown herein to give a

tan solid (57%yield). 1H NVR (400 MHz, CDClI3) 5 8.48
(m 1 H, 7.38-7.34 (m 1 ~ 7:.33-7.31 (m 1 H),
7.08-7.02 (m 2 H), 6. JsF7.1 Hz, 1 H), 5.82
(m 1 H, 4.45- 4.00 ( 43 (m 1 H),
3.20-3.11 (m 2 H), 2. (mF2 H, 2.75-2.54 (m
315 H, 2.39 (s, 3 H .ﬁ(m 2 H, 2.14-2.00
(m 5 H), 1.93-1.83 OH4- 1.65 (m 2 H),
1.00-0.84 (m 3 H); 1). Exanpl e 86:
(8S)-N Met hyl - N-{f 3-f xy)nmgt hyl | -5- (4-met hyl -1
- piperazinyl)imn dazofl —~
,2-al pvridin-2-ylInmethyl}-5,6,7, 8-tetrahydro-8-aui nol i
Ansotution of 5-(4-methyl-1-piperazinyl)-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-

quinolinyllamino}methyl)imidazo[1,2-a]pyridine-3-carbaldehyde (100 mg, 0.24 mmol)

- pi per azi I )-2-({nnet
qui nol i nyl ] am no} net

hyl

in tetrahydrofuran (1.7 mL) was treated with trimethyl(trifluoromethyl)silane (85 pL,
0.57 mmol) and cooled to 0°C. Tetrabutylammonium fluoride (3.6 uL, 0.0036 mmol,
1 M in tetrahydrofuran) was added, the reaction brought to room temperature and
stirred for 15 hours. Additional trimethyl(trifluoromethyl)silane (170 uL, 1.14 mmol)
and tetrabutylammonium fluoride (7.2 pL, 0.0072 mmol, 1 M in tetrahydrofuran) were
added and the reaction stirred for 15 hours. Tetrabutylammonium fluoride (240 pL,
0.24 mmol, 1 M in tetrahydrofuran) was added and the reaction stirred for 2 hours.
The reaction was concentrated and purified by preparative chromatography (0-60%
acetonitrile-water; 0.1% frifluoroacetic acid) which allowed for the separation of the
two diastereomers. Each isomer was concentrated, diluted with dichloromethane,
washed with saturated aqueous sodium carbonate, and dried with magnesium sulfate
to give a total of 31 mg (26% yield) 2,2,2-trifluoro-1-(5-(4-methyl-1-piperazinyl)-2-



WD 2006/ 026703 PCT/ US2005/ 031099 127 ~I1J O N N WVI-Z
N-, A solution of
wO3eqed26m8 hyl - 1- pi perazi nyl ) -2- ({met hyl [ (8S) - 5P6T/TSB05/031099
t rahydr o- 8-
qui nol i nyl ] am no} nmet hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol (100 ng, 0.24 mmol) in3ptetrahydrofuran (2.4 nlL)
at 0C was treated with sodi um hydride (48 ng, 0.72
mmol, 5 60% di spersion in oil). The reaction was

{Eﬁﬁéthyl(ﬂlb ?‘Bﬁteﬁ%m@ﬂq@ﬁxol|ﬁy1)%ﬁtlrﬁ$]thHy|}mﬂEé£bY1 2-al| YAt AE3-
g% fgnﬁ‘% brought to room tenperature, and
243 ?P%'dasf%\ro €.  The reaction was treated with
sat urat ed aqueous SOdI um carbonate, extracted into
ethyl acetate, driged over rrawa_?es umsulfate filtere

A Eirebinomat &colume: SLNMR @80 Mz GG s 40, J = 4.3 Hz, 1 W,
5 el @"‘QEQQB ahy H)Or. 5@?{9 @C:e? Qert HiH)e7 waizers (n@ 1]H)/°7 08-7.05 (m,

[ uor oacetic acid) 0 then' dilTute

Tdik: RIS Eete! AidR&, 7Rdds éd"Mﬁ@ﬁ (daf ardt d8 1a'd)1 ée?@s(bédd'*h th50

(52H tﬁ)n@t@ (bra"‘i q‘-l)dﬁ 6B 2 () m)gggla: (M 3%' babe 8@%\9'2’!@) $30-

5 0 5 g M 343 8 ., 6 ) 3 125 0 et 5 (21 1)

1#’04%171144)%\/739%48’9(%19*) 6.66 (d, J =7.3 H, 1H),
5.18 (dd, J = 28 2 Hz, 2 H, 4.10-3.83 (m 6
0 H, 3.78-3.72 (m 2 H), 3.56-3.52 (m 8 H), 3.28 (m 1

Blﬂ)Secgnca%o?neﬁ%ﬁ G?;rr% H) F&\lwﬁﬁl\/sﬁoﬂHi SCDc?l H ? 58 gg%ia, %q% 1 H),

7(‘8‘87 3KI-(l{ﬂf 3-H)(ERhy 1 aXy), i y10 (&, (1 H)neir Bydid, 1- =p1‘b§rb§ iHzy 1 H),

600 (8 IS0k M0 for \F& 18 fore 30921 m 2341 gm0

H)i 851%%@2 MID2 708,79 8),PE3I (052005 20421298 (m;LQSi), 2.04 (m,
15 SN 4. 74NNl NV Yz 48Y (M+1).

Example 90: [5-(4-Methyl-1-piperazinyl)-2-({methvl[(8 R)-5.6,7 ,8-tetrahydro-8-
uinolinylJamino}methyhimidazo[1,2-a]pyridin-3-yllmethanol

20
A) 2-(Chloromethyl)-5-fluoroimidazo[1,2-a]pyridine:

A solution of 6-fluoro-2-pyridinamine (6.7 g, 60 mmol) in ethyl acetate (30 mL) was
treated with 1,3-dichloroacetone (15 g, 120 mmol) dissolved in ethyl acetate (15 mL)
and heated at 65°C for 15 hours. The reaction was cooled to room temperature and
25 the precipitate filtered, rinsed with acetone and ether, and dried to yield a tan solid.
This intermediate was dissolved in water and treated with saturated aqueous sodium
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(8S)-N-{[3-[(Ethyl oxy) net hyl]-5-(4-nethyl - 1-pi perazi ny
woObesiodenms| 1, 2- a] pyri di n- 2- PCT/US2005/031099

yl ] met hyl } - N-net hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne

was prepared from|[5-(4- nethyl-

-pi perazinyl)-2-({nmethyl [ (8%3t5,6,7,8-tetrahydro-8 5

qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2- a] pyri di n- 3-yl ] net

hanol and ethyl iodide via alklyationin a simlar

bisassHateasnts tHevyH Ben efihe ﬁr@ciﬁiaﬂ@w@s yeldcd 9} filtrétm%nd dried to

lF 2 Lrigrometryly s Nppo ezl clpyhidige 1185 { fd Vel 48  tan solic
'6- M@R((dDoils) 3 776?(é"ZIH) vy gj 5H@57 pliile 20]%m- 1443 @47%&1 5H) 4.76

@?Hﬁ 129Hz 2 H, 341333(m2|—|) 323317(m
2 H, 297(m101H),288280(m4H),2.68(m1
3 .

)a)‘}’?t 1??)818[4 (Methyloxy)phenyl]ethyl} 5,6, 7 ,8~ tetrahydro -8- unnollnamlne was
razin {met hyl f

prm%@mmd%@ 1gﬁr<?nﬁthwﬁ>qy¥pmnws§@ﬂ}ﬁmm UTCORCA NS

q#Ln{&ﬁrgdnrfg?fh Iaagmmlrﬁédh\ék )aé abgt%@a he.%wador@{\ré SlbarRysthid (54% yield).

"IN (QBQ‘B}I&&%i(fpe‘r'é)z 7801, BH) 7-G5E0 )] 6 8(02H, 408.m
t
qwéﬁéoljlj e T AP TPk oA P72 4 T T R

d, 3} prepared from (8S)-N WO 2006/ 026703
PCT/ US2005/ 031099 129 nethyl-N-{1 -[5-(4-nethyl -
-p|era2|nyl)|mdazo12apr|d|n2 I]ethyl}5678
C) (8R2)y-N4 roanigdaz ol h2raipyriadme i iHRA ati on i n

. e a white
o‘in‘? Hé) 8 8 30 (m

Tp gfolutiop, qj R)- bj]{(1(FﬁT1 -4- (m)ethyk)x@mh¢nyj]§tl'(%5 0, 7;-%—tetrahydro -8~
q&n%ﬂga?rq@@ éﬁ g% 918 2y énrﬁglf'ﬁ)’\ éc%gm tr]le‘(ié- @é WZ?Z égd%@ N /?

dgsapgoqyﬁqthﬂam)ne (Q 151mig 1811 l(nmol);LZ (chloromethyl)- 5-f|uor0|m|dazo[1 2-
alpyridine (1.67 g, 9.05 mmol), and potassium iodide (1.50 g, 9.05 mmol). The

reaction was stirred at room temperature for 15 hours, diluted with ethyl acetate, and
washed with saturated aqueous sodium bicarbonate. The organic layer was
separated and the aqueous extracted with additional ethyl acetate. The organic
layers were combined, dried over magnesium sulfate, filtered, concentrated, and
purified by flash chromatography (0-5% ammonium hydroxide in acetonitrile) to give
2.12 g (60% vyield) (8R)-N-[(5-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-{(1R)-1-[4-
(methyloxy)phenyllethyl}-5,6,7,8-tetrahydro-8-quinolinamine as an off-white solid. "H
NMR (400 MHz, CDCl;3) 6 8.47 (d, J=4.5Hz, 1 H), 7.80 (s, 1 H), 7.54-7.52 (m, 2 H),
7.26 (d,J=89Hz, 1H),7.20(d, J=7.6 Hz, 1 H), 7.12-7.07 (m, 1 H), 6.96 (dd, J =
7.6,4.7 Hz, 1 H), 6.86-6.84 (m, 2 H), 6.38 (dd, J=7.4, 5.0 Hz, 1 H), 4.95 (m, 1),
4.05-3.95 (m, 2 H), 3.79-3.75 (m, 4 H), 2.68-2.52 (m, 2 H), 2.05 (m, 1 H), 1.86-1.73
(m, 2 H), 1.51 (m, 1 H), 1.28 (d, J = 6.7 Hz, 3 H); MS m/z 431 (M+1).

D) (8R)-N-{(1R)-1-[4-(Methyloxy)phenvllethyl}-N-{[5-(4-methyl-1-
ridin-2-yllmethyl}-5,6,7 ,8-tetrahydro-8-

iperazinyl)imidazo[1,2-a
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H, 2.95-2.88 (m 4 H, 2.77 (m | H, 2.68-2.53 (m 3
H, 2.42 (s, 3 H, 2.10-2.06 (m 3 H, 2.01-1.92 (m

Wa@ 2b96/0247066- 1. 61 (m 4 H); M5 miz 435 (M+1l). Erampise008831099

A and B:
2,2,2-Trifluoro-1-(5-(4-nmethyl-1-piperazinyl)-2-{[meth
yl (5,6,7,8- 10 132

t et rahydr o- 8- gui nol i nyl ) am nol net hyl }i mi dazo[ 1, 2- al pyr
idin-3-yl)ethanol (NN" F FF NOHN A solution of
osdidtioredt IgR)-A-{ G-k E@idazb); 2alpiidmh-2WNHMeEIQIA-{0.R5. 1541 et
ra I O- O- . . . .
(RSP PP RIS W 5187 iy PR B NI 55 & 6 232 e T
rhétayigiderazihdq10enL) Wag hebtsalat 100%: for#18 ABYE! Theresction was
it A S iR A el SO ol "
blcirissHats. y’mmas\?amu nayel was Bd&lré@d@mb thda§ibdos B@hcted Wit
tetr dro sad thereactlo G&ﬁgu ht to

AR A G an N The SrPIcdars hereqiaiped onal
rhdigrigeiufysfate, hlter@a advRcenttatsd, lanb utifletdoy-flash. ohﬂorﬁatabaaphy (0-

d t et r abyt f
AR AR T T S  Fudend 4 TR of e
{(3ltR)f1f-FC(nfeﬂfylol@)dh@blffl'fbthyT}eNf{ﬁh(utmétaﬂmﬁupémzfnlylymwrd&@[1(,2.40

AP reRes o detayes-haheinarire o axeleb Al Ik

(GOORBRL CBUB%@WJ (auy 4, @ﬂzWHpWem(saﬁ IH§e7 62- 7 60 %m 2 H), 7.24-

chromat o 0% acetonitril e-
1 P b g B e 2 B, e ) BOdar Gr 71 d T Hh Be6-

684 thhe HY, wwkuam:eﬂcmﬂe’r ﬂ% lﬁnﬁ&fomﬁ? 1 H) 3.91(dd, J =
concent r at ed | ut ed di chl or onet hane, shed

& A7 iz 2t 8- 7§c£§e%b|§ :%%H?’ﬂﬂw(@af’f bBrr @ (5. 4rfd). 8r6i8e7d54 (m, 2
HY. 8 @WEQW(WWIW .88l © HY! ¥.64 2m! PH9) 1.95 (BY 989 Hz, 3 H);

26%¥| el
/251t (Mt Nor o- 1- (5- (4- met hyl - 1- pi perazinyl )-2 WO

2006/ 026703 PCT/ US2005/ 031099 130
[msth I (t5 6, 7, 8- tetrahydro 8 UI nol i nyI )am noj m?t hyI}

B L AMathyl-Nefl5+4 =PIPg LUV d.48 :

-N- {(‘55 d%illfﬁet@mgpﬂ E/FE -
m@eraz_{nm},mldazcg@; (quyr yln-2-7l]r@emyl'} SZ?Z)B—tetyawgror ﬁur\om_amme was
pr8pardd R8mM(8RRNLMAR)-1-[4-(methyloxy)phenyllethyl}-5,6,7,8-tetrahydro-8-

quinolinamine and formaldehyde via deprotection and reductive amination in a similar

manner as described herein to give a pale yellow oil (53% yield, 2 steps). '"H NMR
(400 MHz, CDCl3) 6 8.52 (d, 1 H), 7.68 (s, 1 H), 7.33 (d, 1 H), 7.28 (d, 1 H), 7.10 (dd,
1 H), 7.04 (dd, 1 H), 6.23 (dd, 1 H), 4.12 (m, 1 H), 3.96 (s, 2 H), 3.13 (m, 4 H), 2.85-
2.77 (m, 2 H), 2.70-2.65 (m, 4 H), 2.39 (s, 3 H), 2.37 (s, 3 H), 2.14 (m, 1 H), 2.05-
1.96 (m, 2 H), 1.68 (m, 1 H); MS m/z 391 (M+1).

F): [5-(4-Methyl-1-piperazinyl)-2-({methyl[(8R)-5,6,7 .8-tetrahydro-8-
quinolinyllamino}methyllimidazo[1,2-a]pyridin-3-yllmethanol: [5-(4-Methyl-1-
piperazinyl)-2-({methyl[(8R)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol was prepared from (8R)-
N-methyl-N-{[5-(4-methyl-1-piperazinyl}imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine via hydroxymethylation in a similar manner as shown
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1 H, 6.80 (dd, J =15.0, 7.5 Hz, 1 H), 6.59 (d, J =

7.1 Hz, 1 H, 4.78 (br, 1 H, 4.50 (br, 1 H, 4.19
woOhoee/026p, 3.26-3.20 (m 2 H), 3.14 (m 1 H), PCT/US2005/031099
2.96-2.86 (m 2 H, 2.80- 2.66 (m 3 H, 2.52 (m 1

H, 2.43-2.34 (m 6 H), 2.12-2.02 (m 4 H, 1.92 (m 1
H, 1.74 (m 1 H; MSmz 489 (Mrl). 10 B) Second

i somer off columm: 1H NMR (400 WMHz, CDCI3) 6 8.50 (d,
J=45H, 1 H, 7.41-7.37 (m 2 H, 7.21-7.17 (m 1

h@)em ?o &9«3 é%uobv bl) 226, ;7.81 o] = NMR:(CD@IJ 5 .43 (dl'|Z1 H(gl? B (m, 2H)

7846 5. B0B4rn ). B:405(e, Hn §:2Brkm. 2104501 v G328 68 (o .
3233\371 1%1)8239@(%04%)'12 73 (1) ,1H§€ §@7 (rmM)H)iz!)sz (; é@) %4%)2(3(3111)

mgx%( % 3@@, 1.86 (M, 2H), 169, 18); NS miz 431 R

f5 (4 Met hyl - 1- pi per azi nyl) - 2- ({rrethylf(8R) 5,6,7,8-te
trahydro-8- guinolinyllamno math 3|mdazof
1, 2-al pyri di n-3-yl | nBIHLSICAL BECTION; N1 NOH N 20

FsION(AseAyonet hyl ) - 5-f | uor oi m dazof |, 2-al pyridi ne: A
soI uti on of 6-fluoro-2-pyridinam ne (6 7 g, 60 mmol)

Rlasmid{Genefatient e (30 nl) was treated with

1, 3- d1h§hb&h9|é€ee'i:9<m n%(sie'auence&@)f MAoLY) tali B4RE Aecessmn No.
eth acet ate and heated at 65C for 15 hour

Xﬁﬁégi)ear& r¥h (‘amB% eeeseign o nMB&RsHrwerar @onatd ints ppﬁblA?» 1

RbRE&iBh vt sfédn&eﬁﬁﬁ GA18NERIChyr Sy e Rispidncangtngt h t
© bd dlrl ed t c yi e d] g tanrh?g1 |yglr rhyr |nter%d| at%gae/a%wely

The semRieig qq#lr\ﬂamuea?ﬁwf F'@aﬁé\&1vm>?52saffaw)a9rélﬁ0aarm\@dﬂp§ gene
(ﬁf@édﬂlﬁé\@sgg)gﬁé@@w@& @@EBE@@Q\Q&&%OIQQ Kd3465) was cloned into

bi carbonate unti |l H= 7. The preci pltate was
piasMiIe RGRI-HPPO. | Thestiieh HiYa canesdvaro addenaly. inserted into the

b&c&l@hh@rQm&téwéatoﬁp?bét%enaahﬂaéﬁ&ér t%eat}énébmsiioﬂa &éhtl%l of the
C%,477%y|eld as a tan solid MR ( CDCl

Rropjotery /Ay ocqngtrugtiony) of 7th§6pl7ll\/2b L(T,lﬁ cpntzvmn@ mqta{qgﬂd NFkB
séqiidnced - Iffked to the luciferase reporter gene was prepared by digesting
pcDNA3.1, containing the G418 resistance gene, with Nru | and Bam HI to remove
the CMV promoter. LTR-luc was then cloned into the Nru I/Bam HI sites of the
plasmid vector. Plasmid preparations were performed after the plasmids were
amplified in Escherichia coli strain DH5-alpha. The fidelity of the inserted sequences
was confirmed by double-strand nucleotide sequencing using an ABI Prism Model
377 automated sequencer.

BacMam Baculovirus Generation

Recombinant BacMam baculoviruses were constructed from pFastBacMam
shuttle plasmids by using the bacterial cell-based Bac-to-Bac system. Viruses were
propagated in Sf9 (Spodoptera frugiperda) cells cultured in Hink’'s TNM-FH Insect
media supplemented with 10% (v/v) fetal bovine serum and 0.1% (v/v) pluronic F-68
according to established protocols.

Cell Culture

Human osteosarcoma (HOS) cells that naturally express human CXCR4 were
transfected with human CCRS5, human CD4 and the pHIV-LTR-luciferase plasmid
using FUGENE 6 transfection reagent. Single cells were isolated and grown under
selection condition in order to generate a stable HOS (hCXCR4/hCCR5/hCD4/pHIV-
LTR-luciferase) clonal cell line. The cells were maintained in Dulbeccos modified
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(s, 2H. 5 B) (8R-N{(1

R) - 1- f 4- (Met hyl oxy) phenyl J et hyl }-5, 6, 7, 8-t et r ahvdr o- 8-
wqubesgkénam ne:  (8R)-N-{(1 PCT/US2005/031099

R) - 1- [ 4- (Met hyl oxy) phenyl Jethyl }-5, 6, 7, 8-t et rahydr o- 8-

qui nol i nam ne was prepared from{(1 R -1

-[ 4- (et hyl oxy) phenyl ] et hyl ¥3yn ne and

6, 7- di hydro-8(5H) - quinolinone in a sinmlar manner as

descri bed herein to give clear crystals (54%yield).

EbQles HmBWR édﬁlﬁ@n@meoﬁ with410% rfetal Idhif sérdd (FGS) 36h18 7(4@®g/m|)

p;(ﬂgbmyc;? %éugﬁngé mco’é%nohci gg&(ﬁﬁtOL@/rEg} )@n E(WZZSQU%N) and

h¥pdxanthine 2t3)5ug/rhl)44 nidlntadb .sefektion pressure for cells expressmg the
L%‘%%gé\k rals<ei,5 Fé#gé ng] hdc?[gf respectll/gl\_ér IH%Im%nZe%uyomc I¥dney (HEK-
208t lsetyy @émlfedtécﬁt&éédp}eé the Rudrah ehdcabpHige s8aviigvgl reBeptor

GRSI%, g o Gk e N roiG152). avere graintainah JuPMEAF-12
nw:anql 1)%Bblaﬁ1eﬁ%d%thg10°,8 FZ3 anwol. 5ug{/fhl p@@ int Thé exdré&sion of

tl'i% _race@?%ﬁ’y’ '('}IEEP@SO o%%gx:ge%ﬁ F‘ﬁl’ir llm &pafgc[]kltoztlssue culture

trahfedplabtio@ael. 67 g, 9.05 mmol ), and pot assi um i odi de

1.5 , 9. The 20 reaction was stirred at
Fﬂ?ﬁﬂoutcgﬂﬂéﬂfm# %J?"*"CLS hours, diluted wth ethyl
ac et &IbEQC-Z?mdeIIsW@ﬁdrv‘%f'eb l@ﬁb@ﬁ?@@-f@@%ﬂ@%sgﬂﬁﬂldﬂbuﬁer The

car ponat e e or arat e a

Bl BB oS pendRian DRI MIE IR e Surrhenias e 0% HECS and
1(5u|@?ﬁllt &nd Jf:caml t & vg@mcmcﬁ@rmowtfv@@tiperwm@d tq/v@ifectr&amﬁém @fMBacMam
Su al e, | ere entrate n pur |
RO U OSIRINB 0 GaD - B6ian ot B TheUPE| WS fmultaneously
traagduesd twith 8hcamgbacii’frug .- &3@%@%1 Qétd)Hlv-1 rev and HIV-1

g%%fga @%ﬂ& tle4H;(g8r \I/rgtrgl% oFgolut%el?/]Aony I(/IO?I of 10 o¥ e?ach vm}é \Aras added

td metrhydu@watame?mhé eélly Izﬂm/ﬁblﬁyﬂc Scidl alak %Pa\bdic@!e& télthertlis Bt this
an white solid. 1H K NWR (

g 5o “fohsS Loiplgh | Sx5reseipn i grneducep gele.s o, el were

s(l!b@eqaet*ﬂ)y mlxéd%ﬁ\d(gbedéd it .aOfiddk, at]30'9nilllo71 eéhs (pér szzs '7h650ells
A nlcqq)atedG aéé?GC,g g"/(( pﬁo@ 5;)__%% Igurglglt)? Cfar Zjh_to7 aurow 5fob proteln

k,zresg;orlrl) 4.95 (m 1) 30 4.05-3.95 (m 2 H),

caugirfudion'agoy somjat 1 51 (m 1 K. 128 (d. - 6.7

HZ BIEH) andMBOB cellé &drd Mirkdsteddhn [()I&B)\M#\H{Z(rﬁedla contalnlng 2% FCS

ap lp')i{"%)\j rqgé\;/f %ﬁlmtgl)év gl/e rIl-')élsI ?éshp%c}lvely ulth no selectlox agents added.
Cbmipoahywe flatéd wbhmeédbyé -0 BMSO 6 hABUMHIC HwuftaYlates.
HOK Ceils (50ul) were added first to the wells, followed immediately by the HEK cells
(50ul). The final concentration of each cell type was 20,000 cells per well. Following
these additions, the cells were returned to a tissue culture incubator (37°C;
5%C0,/95% air) for an additional 24h.

Measurement of Luciférase Production

Following the 24h incubation, total cellular luciferase activity was measured using the
LuclLite Plus assay kit (Packard, Meridien, CT). In brief, 100ul of this reagent was
added to each well. The plates were sealed and mixed. The plates were dark
adapted for approximately 10min prior to the luminescence being read on a Packard
TopCount.
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WD 2006/ 026703 PCT/ US2005/ 031099 132 A sol ution of
(8R)-N-[(5-fluoroimdazo[1l, 2-a] pyridin-2-yl)nmethyl]-

WO (204-)02470B 4 - PCT/US2005/031099
(et hyl oxy) phenyl ] ethyl }-5, 6, 7, 8-t et rahydro-8-qui nolin
amne (1.0 g, 2.32 mmol ) in 1- nethyl pi perazine (10
nm.) was heated at 100C for 48shours. The reaction was
diluted with dichl oronet hane and washed with saturated
aqueous sodium 5 bi carbonate. The organic | ayer was

RUNCGTIONAL A88AYhe aqueous extracted with additional
(g‘?J QI gromet hane. The organic | ayers were conbi ned,
f magnesi um sul fate, filtered, concentrated,

and rHumén érdbb'ymfd kidiley GHERFIRBP géIRPIre (PainBifcaiHaMdi8sted as
%rll oze ngg\%?@%g@art%\é er%?érwp?ﬁ; bY ck clgér%%'itortnat;)é)ly?y3|ne coated
piaités éf@t:dsndemtaﬂdi'gtﬁmﬂ)l,dwtcfwé beMNvéll ip-d #haleslbile-of 100ul containing
m
uFORERT B PR 29 00 el Becham QL 5128 ddeiclaere
mcmmm 3y, |5%N0032] 950/1 HuMMRy férdam tyiERow W@r@t)alntb)@réglon
A‘_QR% H, 7.78 (s, 1 H, 7.62-7.60 (m 2
F‘#ﬂ“‘“?“?‘f' S 2 H), 7.08 (dd, J =8.9, 7.2 Hz, 1
H), GAfR8 tréeddaquﬂrgé ifcubatidh #mbizthe kel wefe SBshéd 8dcd With B0ul of
fr?e) pbs%h%’nl—g%d’(EHﬂEl\_Aﬁj IZOmE%i’ag:%nQ;ﬁilﬁ PEO%GE'@% 150§P éfgély'(egs?oll(girgn was
thdn addéd 13.thd delis (Cakum RIS Assay KitHDye? I\,ﬁﬁeo?.uleﬁ“DéMes? was
dissg&%? II.H Z(i(?rpb of’ the gE%Yqurogemga}Egﬁs]A_Egntgmpp mé%aﬁp;zcyﬁted for
1OMEL)I . pldtps were transferred to a Fluorometnc Imaging Plate Reader (FLIPR)
L&)S R%éﬁ%%ﬁ@ﬁﬁéﬁ:% ﬁ\@eqqmggscﬁjﬂgslz on trPe gh%rn%él"r]] YCQ 1i wasaéfamlned to
deteimineSif tied rcahwdu@dﬁwqw agd)mg’térﬁr%tagomsts (ability to block SDF-1

A o 8 rSctaltE vk e yerminggiand sl volugs are

catcelat@hu@ih@ -tBe dusfnahd DRUgAR e4@stiorPriepar B, fr@m + ( [agonist] /

E@%M LR poIG Bribaksfiaehhy fhesariagenist capeestptiensiegponse

cher[aga)mamsrtae mqo f:@{cﬁﬁfréllﬁiw&f%gbh%t dedy BLGCi iteut o@ﬂﬁed by the
mnation in a s manner as descrl

GRS FONEN AR TESpaIsE GRYS buisdhe i her sgont dopsration-
rdspodécuryd00 MHz, CDCI3) 8 8.52 (d, 1 H), 7.68 (s, 1

Bephpdinkonrinstaly o 41, 1,10 (00 25 10,
HIY VidistBrepdratidn(m 4 H), 2.85- 2.77 (m 2 H,
2. 7O§ogjpou§3%gverg pjgﬁ?c?nag%mgs tswqt l-g\é 1( Mruslst%,_ﬂhe E&’[rﬁﬂug (CCR5
uﬁ&lnd) Bl strﬁh and the T-tropic }CXCR4 utilizing) 1B strain. Both viruses were
{'qu&g@h/e |n8r¥uman peri gﬁeal%ll Qloo& ly 640%%2 IC,[ompounCSis (?NeZe 8[ested for
there ability to block infection of the HOS «cell 'line (expressing
hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) by either HIV-1 Ba-L or HIV-1 IIIB.
Compound cytotoxicity was also examined in the absence of virus addition.
HOS HIV-1 infectivity assay format

HOS cells (expressing hCXCR4/hCCR5/hCD4/pHIV-LTR-luciferase) were
harvested and diluted in Dulbeccos modified Eagles media supplemented with 2%
FCS and non-essential amino acid to a concentration of 60,000 cells/ml. The cells
were plated into 96-well plates (100ul per well) and the plates were placed in a tissue
culture incubator (37°C; 5%C0,/95% air) for a period of 24h.



10

30 gui nolinyl | am no} net hyl )i m dazof

1, 2-al pyridin-3-yllnethanol: [5-(4-Methyl-1-
woizpwriagionyl ) - 2- ({methyl [(8R)-5, 6, 7, 8-tetr aCingd2005/031099

r o- 8-

qui nol i nyl ] am no} nmet hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net

hanol was prepared from (8R)36

N-net hyl - N-{[ 5- (4- net hyl - 1- pi perazi nyl )i m dazo[ 1, 2-a] p

yridin-2-yl]nethyl}-5,6,7,8-
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F 8B B NFFN LLNTh N, *"A" indicates an

activity level of less than 100nMin the HOS HV anti -
wonbwmeéwsty assay. "B" indicates an activity PevaiS2@5/031099

bet ween 100nM to 500nMin the HOS H V

anti-infectivity assay. 5 "C' indicates an activity

| evel of between 500nM and 18pMin the HOS H V

anti-infectivity assay. Conmpounds of the present

i nvention denonstrate anti-H V activity in the range

of IC50 of abput 1 n pout 50pM I n ornle aspect o

the {nvention conp 1he present ijnvention

have|anti-H V| activifty i range of up [to about 10

100nM I n anof her aspsgg e invention,| conpounds

of the presenf invention have anti-HYV adtivity in

the range of from about 1 to about 500 nM In

anot her aspept of the i i off, conpounds of the

present 89Aventi on have activity ifjn the range

of from about| 500nM t anot her gspect of the

i nvenption, cpnpounds [-~-H 'V activifty in the

range of from about to ut 50pM WO

2006/ 026703 PCT/ US2 b5/0 O& 2 Conpounlds of the
tratie degjred potgncy.

present invenfion de
Antiviral acfivity is separateg from cytdtoxicity.
Mor epver, conpounds of the present inventijon are
bel i eved to provide adesired pharancokingtic profil
Al so] conpounds of t e ifesent invention lare believy
to provide a fdesired) secg bi ol ogi cal [profile. O
5 aspect of the inventyon | udes conpounds of the
present invenfion possessing desired physicochem ca
properties (el g. desireableNsolid state prjoperties).
Test cogggunds wer e enpl pyed i Firee or sdlt f%én1

S0
Do Q-

**A” indicates an activity level of less than 100nM in the HOS HIV anti-

infectivity assay.

“B” indicates an activity level of between 100nM to 500nM in the HOS HIV

anti-infectivity assay.

“C” indicates an activity level of between 500nM and 10uM in the HOS HIV

anti-infectivity assay.

Compounds of the present invention demonstrate anti-HIV activity in the
range of ICsp of about 1 nM to about 50uM. In one aspect of the invention,
compounds of the present invention have anti-HIV activity in the range of up to about
100nM. In another aspect of the invention, compounds of the present invention have
anti-HIV activity in the range of from about 100nM to about 500 nM. In another
aspect of the invention, compounds of the present invention have anti-HIV activity in
the range of from about 500nM to 10uM. In another aspect of the invention,
compounds have anti-HIV activity in the range of from about 10uM to about 50uM.
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Al'l research conplied with the principles of
| aboratory animal care (NIH publication No. 85-23,

woeunicded01985) and d axoSmit hKline policy on aRCmaiS2005/031099

use. 10 Al though specific enbodi nents of the present
invention are herein illustrated and described in
detail, the invention is not52imted thereto. The
above detailed descriptions are provided as exenplary
of the present invention and should not be construed

as C@mpduutii; pothapyedentinvaitionrtieddonsngteidegiead pstency. Antiviral
i cation

il . [ to th kil.led in . the .
gty i, SEPaea o vl R TehRaySGeootungR Shine Fressht igntion
awbellet/e@to prioeidé a desiret pharamaolkinétit profiled Also, bempaaids dethe
S DB ol S PR s g SRR one
aspml@ﬂflﬁ invention inclusieé codpounds dRiNenpiserR ilNeRfon pbdYeiéing
cgSee phvEichelehibaFpor o BeRAebie gt Runte pinelsf

hal oﬂeka:omMH@&dek@/émplo% freed?&@ﬂ&m or

o odmzgrearcy egfhmewibF BRAREH of ab&slty e care ik
puplidatioh Kengs-23; ryised Nb#S),and llaxoSnhittiHdine polidyldh, aniéiyuse.

O RO NIORT, o FANRORL  PoQL) B0t
an@(dS}dibied in Eﬁé@ ZNRﬁR%tlonSé @boiRdited th&e6d. qme atyveietailed

C

oirip brstp e g prepladiof e Sharneylcn St Foud g oe
cahdteueyll as constituting any limitation of the invention. Modlflcatlons will be obvious
to those skilled in the art, and all modifications that do not depart from the spirit of the
invention are intended to be included with the scope of the appended claims.



al kynyl, -RaAy, -RaOR5, -RaS(O gR5, or -Racycl oal kyl,
and wherein R2 is not substituted with am ne or
wabbosloaeione; each R4 i ndependently is hal ogen, PCT/US2005/031099

hal oal kyl, al kyl, al kenyl, al kynyl, cycl oal kyl,
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- O-, -0)0-, -NRLO(O N(RLO)- -S(Oq-,

-S(O gNR10-, or -NRIRS(Qq ; X is -N(RL0)2, -RaN(R1) 2,

-AYN(R 0) 2, -RaAYN(R N(R o) 2,

- RaAyRaN( R10) 2, - Het - Het N( R10) 2,

- RaHet N(R10) 2, - HetRa RaHet RaN( R 0) 2,

- Het RaAy, or -HetRaHet,  each Ra i ndependently is

al kyl ene optionally subdtjtutedawith one or nore of

al kyl, oxo or hydroxylg cl oal kyl ene optionally

substituted wth one or re of al kyl, oxo or

hydr oxyl , al kenyl ene, ¢ g{ZyWe, or al kynyl ene;

each R10 independently 1§ H/ al kyl, cycl oal kyl ,

al kenyl , al kynyl, cyclo WwlY—acycl oal kyl, - RaOH,

-RaOR5, - RaNR6R7, or - Ré pach of R6 and R7

i ndependently are sel ectl m,H, al kyl, al kenyl,

al kynyl, cycloal kyl, cycl oal kKBny] , -%&ycl oal kyl ,

_RaOH, -RaOR5, -RaNR8R9, -Ay, -Het, < _ RaHet, or

-S(O) gR5; each of R8 and R9 independently are sel ected

fromH or alkyl; each q independently is 0, 1, or 2;

V‘@‘ﬁE‘HnAy i ndependently represents an optionally

substituted aryl group; and each Het independently

trise(5)r1e%<r99_ts an optionally substituted heterocyclyl or

each R independently is H, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, -R*Ay,
-R°0R'®, or -R*S(0),R"®;

each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'®, -OAy, -OHet, -R?°0OR", -NR°R’,
-R®NR°R’, -R®C(0O)R'®, -C(O)R", -CO,R™, -R*CO,R"’, -C(O)NR®R’, -C(O)Ay,
-C(O)Het, -S(0),NR°R’, -S(0O)4R"°, -S(0).Ay, cyano, nitro, or azido;

nis0,1,or2;
R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R°Ay, -R*OR®, -R*S(0),R°, or —R’cycloalkyl, and wherein R? is not

substituted with amine or alkylamine;

each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'’, -OAy, -OHet, -R*0OR", -NR°R’,



heteroaryl group; or pharmaceutically acceptable salts

or esters thereof. WO 2006/ 026703 PCT/ US2005/ 031099
wQ360622670Be conpound of claim 1 wherein -Het i BCT/US2005/031099

optionally substituted with at | east one of alkyl,

al koxy, hydroxyl, hal ogen, hal oal kyl, cycl oal kyl,

cycl oal koxy, cyano, am de, 18 no, or al kyl am no. 3.

The conpound of claim1 wherein -Ay is optionally

substituted with at |east one of alkyl, alkoxy,

-RINRBX y-R*C@IRIY e0(O)me?, coOKR™, - lReaoLRf&I bde)TNthW | mbwéy,
1 r am no cO oun
£RORRy -SRTNR R e ORS00y, B s st el ai m 1

vvherel n t is 2. 6. The conpound of claim1l wherein R
y yl, cycloal kyl, or RaOR10. 7. The conpound

nbfs Ia? 1 wherein Ris Hor alkyl. 8 The conpound of

claim1l wherein Ris H 9. The corrpound of claiml

wherein n i ..10. The co nd  of im1l wherein n
oG R rhaPeadendy il Vb KKy Crsloaliyl of i
NR6R , CO2R10, CONR6R7 or cyano. 11. The conpound of
m 1l wherein R2 is H, alkyl, haloal kyl, RaOR5 or
@féﬂoal kyl . 12. The conpound of claim 1 wherein R2
is H alkyl or Racycloal kyl. 13. The conpound of

N R el A e o B (W SR G S

-8f0)¢! éB(m)qNRﬂheb.eJNRWQ(o)qs al kyI ene optionally
substituted with Cl-Coalkyl and R5 is H, alkyl or
cycl oal kyl . WD 2006/ 026703 PCT/ US2005/ 031099 156 16.

XTis e-NERIPOURTN(RI®).C LAYNIRT ) irang NIR Rg, JPSR'WW%E SREA RaN(Rm)z,

iaCHEHgt Bpt “@ﬁ%ﬁ&%ﬂﬁﬁ“m el Qo il @?ﬁ“’a” FelRay,

onhtegtRPHetRa is met hyl ene (-CH2-) and R5 is H

each R® independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or
hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Recycloalkyl, -R?0OH, -R?0OR’, -R®NR°R’, or -R®Het

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Recycloalkyl, -R?0OH, -R?°0OR®, -R®NR®R?, -Ay, -Het, -R°Ay, -
R?Het, or -S(0){R%;

each of R® and R® independently are selected from H or alkyl;

each q independently is O, 1, or 2;

each Ay independently represents an optionally substituted aryl group; and

each Het independently represents an optionally substituted heterocyclyl or
heteroary! group; or pharmaceutically acceptable salts or esters thereof.



18. The conmpound of claim 1l wherein mis 0. 19. The

conpound of claim1 wherein mis 1 or 2. 20. The
woaopaaem3of claiml1l wherein mis 1. 21. The ceapwsSzm®s/031099

of claim20 wherein R4 is hal ogen, hal oal kyl, alkyl,

OR10, NR6R , CO2R10, CONR6R or cyano. 22. The

conpound of claim1l whereinigsis 0 and X is

-RaN( R10) 2, - AyRaN(R10) 2, -RaAyRaN(R10)2, -Het,

-RaHet, -Het N(R10)2, -RaHet N(R10)2, or -HetRaN(R10)2

23 The conpound of claim 22 wherein X is -RaN(R10) 2,

RaHet

N 0)2,. -RgHet N(R10) 2 .
2. et E?rgﬁl(cﬁﬂf'@?%"dzg}eﬁﬁ'{ﬁﬂl\ﬁ’%?fﬁ%ﬂ'?& %&F’& %ﬁbsﬁﬁ‘@de‘{‘”w gt least
ohé of SRN( #EKy2 hydrbiafl,, haldgriiehaloglkyl, cydRaldyREIEalkéxy, 6’)}@0
250 ound of\ﬂ%lalml wherein pisl; Yis -NRLO)-, -
YaMINNR10C(0) -, or -S(O) gNRLO-; and X |s

-RaN(RlO)Z _ AyRaN(R10) 2, - RaAyRaN(R10)2, - Het,

B6 ThE cRBRBUI S %G%W%E?Paﬁyﬁgﬁkﬁ(?&&%o fast

on@of alkyd{ 4kdy] Bydrodyl, haNigedhébalkyl ady@loakyl, SyclRakixyl)ado,
Het N(R10) 2 WD 2006/ 026703

AR BEUBO S SBBNI0 157 57 The conpound of claim 1
whereint is 1 or 2; Ris Hor alkyl; R2is H alkyl,

cy oa clo nis O; mlsO and

wher gjlhﬁ CW'%H rllcggfc wahgﬁm1 Ra is alkyl ene
optlonally substltuted with Cl-C6al kyl and R5 is H,
aI kyl C oal kyl.. 28 The .cqnpound of claim 27
Saher |hﬁ°B”ﬁ¥’ reﬂa%f}r%a'% wWhergilytis P - Pt N(R10)2, R10 is H
or aI kyl and -Het is unsubstituted or substituted with

61 a1 18 FONRETE O Sl BRee 8y Ay RS BRARIR S !

cIa|m27 wherein pis 1; Yis -NRLO)-, -0-, -CONR1O-,
Tal kylﬁlﬁﬁﬂm%i'“‘i(g# ‘ﬁﬁ‘i%}t@’f‘?ﬁem%% %Sﬁr aﬁ)(g,,_zl an s H or

8. The compound of claim 1 wherein R is H.
9. The compound of claim 1 wherein n is 0.

10. The compound of claim 1 wherein n is 1 and R' is halogen, haloalkyl, alkyl,
OR'®, NR°R’, CO,R", CONR®R’ or cyano.

11. The compound of claim 1 wherein R? is H, alkyl, haloalkyl, R*OR® or
R®cycloalkyl.

12. The compound of claim 1 wherein R? is H, alkyl or R%cycloalkyl!.
13.  The compound of claim 7 wherein R? is alkyl.
14.  The compound of claim 1 wherein R? is R®%Ay or Récycloalkyl.

15.  The compound of claim 1 wherein R® is alkylene optionally substituted with
C4-Csalkyl and R® is H, alkyl or cycloalkyl.



substituted wth Cl1-C6 al kyl or C3-C8 cycloal kyl . 31.

The conmpound of claim30 wherein Y is -N(R10)- or -0-
wanweX26m3- Het . 32. The conpound of claim1l wheCeius25/031099

is 0; Xis -HetN(R10)2; and R10 is Hor alkyl. 33.

The conpound of claim1 wherein pis 1 and Y is

-N(R10) -, -0-, -C(ONR10-, m6 -NRLOC(O-; X is -Het

or -HetN(R10)2, and Het is unsubstituted or

substituted with Cl- C6 al kyl or C3-C8 cycl oal kyl . 34.

The conpound of claim1 wherein the substituent -Yp X

s | gcated on epi ct ed amda ridi rln s in
%or n&ﬁ%c?mp%")(}&%ﬁ"ﬂ 1I\YV'3‘3tre'nFé %eré ogﬂ AR
substitutéd with IC.-Clékyl 6086 /R0 26M0RAk R GT cYSEAIR/ 031099 158 35.
The conpound of claim1l wherein -Het is piperidine,
pi perazi ne, azetidine, pyrrolidine, imdazole, or
1Py i GheeomBbundldielahanpoturdind® is hedtimlce (Whids-pamd RSisH.
and X is -Het. 37. The conmpound of claim 1l wherein p
is 0 and X is -Het. 38. The conpound of claim 36

18her ghs corpbundsofloismbisihdraingd iod. substituted with one
or nore Cl-C6 al kyl or C3-C3 cycloal kyl. 39. A
compound sel ected fromthe group consisting of:

1%.5- ( Fhd/ebimpburid ¢f deamalzwinerein-rdig | se2.hyl (5, 6, 7, 8-t et r ahy
r o- 8-
qui nol i nyl ) am no] et hyl }i m dazo[ 1, 2- a] pyri di n- 3-yl ) net
2banolThe [c8mpbdiddlof claim 1 wherein m is 1.
S)-1-[4-(Met hyl oxy) phenyl Jethyl }[ (8S)-5, 6,7, 8tetrahyd
r o- 8-
21.  The compound of claim 20 wherein R* is halogen, haloalkyl, alkyl, OR,

NR®R’, CO;R"°, CONR®R’ or cyano.

22.  The compound of claim 1 wherein p is 0 and X is -R®N(R"),, -AyR*N(R"°)s,
-RPAYREN(R'),, -Het, -R®Het, -HetN(R""),, -R®HetN(R®),, or -HetR*N(R™),.

23.  The compound of claim 22 wherein X is -R*®N(R™),, -Het, -R®Het, -HetN(R'),,
-R®HetN(R"),, or -HetR°N(R™)..

24.  The compound of claim 23 wherein X is -R*N(R'),, -Het, -R®Het, or
-HetN(R™),.

25. The compound of claim 1 wherein

pis 1;

Y is -N(R')-, -O-, -S-, -C(O)NR"’-, -NR'°C(0)-, or —S(O),NR"’-; and

X is -R*N(R™)z, -AyR*N(R™);, -R°AYR®N(R™),, -Het, -R*Het, -HetN(R™®),,
-R?HetN(R"),, or -HetR*N(R),.

26. The compound of claim 25 wherein
Y is -N(R")-, -O-, -C(O)NR™-, or -NR'"C(O)-; and
X is -R®N(R™),, -Het, -R®Het, or -HetN(R""),.



qui nol i nyl ] am no} met hyl ) - 5- (4- net hyl - 1- pi perazinyl)im
dazo[ 1, 2-a] pyri di n-3- yl]net hanol;
wO3eqed26Mm8 hyl - 1- pi perazi nyl ) -2- ({met hyl [ (8S) - 5P6T/TSB05/031099
t rahydr o- 8-
qui nol i nyl ] am no} nmet hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol ; [5-[[2-(D nethyl am 187) et hyl ]
(et hyl )am no] -2- ({methyl [(8S)-5,6,7,8-tetrahydro
8- qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyridi n-3-yl]m
2et hampé comb&ur(d‘bﬂtﬁ‘nhyﬂwﬁerem tis 1 or 2; Ris H or alkyl; R%is H, alkyl,

R cRakafara pbaky ;W ' aht S AN B ReoR?, R s
aﬂkf?leﬁe phtichaiiynedusttumed \}mmt:@te:g@kw aAd JHony Hi giky1-oB cydipame.han
ol

[2’- ({Ethyl[(8S)-5, 6,7, 8-tetrahydro-8-quinolinyl]am no}
28et hyhe c&nbéurmedfhjehmlz? wherein p is 0 and X is -Het or -HetN(R"),, R is

Pl ettt deduti b AV G potophor

nyl]am no} et hyl)-5- (4 methyl -

258! PEhGapmpp S RS it PRI & b e
- pi perazinyl)-2-({propyl [(8S)-5,6,7,8-tetrahydro-8- q
(glngf)l'l'hg%l)rlng&nndogfn?alm 27whr2rg|%ZpO|L]1"$l ]I\P(¥{qd dl(g Césl\lkm-etg]r

NRYCOLOY ’l -plet onyemeRfY, b 85) isH 65 alkyd ahe Het Rjtisabsliteid or

S‘Eb?t'ﬁ'g%q&yah gnﬁﬁyg‘gﬁ%ﬁ?‘) YHRUYb] 1, 2- a] pyri di n-3-yl ] net

hanol ; [5-(4-Methyl -
3]1 gl g g %:Br?‘l\t;oandz of “rg%%n\%erem ljs)-ngRg@- brsl - a7n’d85i ?se—tl-ll’e?.hyd

gui nol i nyl ] am no} net hyl )i m dazo[ 1, 2- a] pyri di n- 3-yl ] net

32p1 pdha PRIPIISOAA B weergin 1. & AHANR i s R Hyr
4
alg(tglri f1 uoronet hyl ) phenyl ] net hyl } am no) net hyl ] i m dazo|[ 1,
2-a] pyridin-3-yl}nethanol ; WO 2006/ 026703
3BCT/ W&Q@%@Wla@ﬁ%herem pis 1andY is -N(R")-, -O-, -C(ONR"-, o

')[q?m&_s) él(qu{ E@Fﬁryﬁe %lo_) e(g?szunsugét]futed or substituted with C-

C} alkyPdHCIC5 &fcwalkppl i nyl] am no} met hyl )i mi dazo[ 1, 2- a] pyr
i di n-3-yl ] et hanol ;
[ 5- [(SR) 3-(Di rrethyl am no) - 1-pyrrolidinyl]-2-({nmethyl[
3489) lTﬁe @or?upSurﬁceéfro?dimdlrWh&em. the substituent —Y,-X is located on the
ui.nol i n

net h 2-a ri di n- 3-yl
IRIERA Bt R bt (o) 2 PY o
H 1, 4-di azepln 1- y@1 2-({methyl [(8S)-5,6,7,8-tetrahydr
o- 8-
qui nol i nyl ] am no} et h
hanol ; [5-(4-Methylh
H 1, 4-di azepin-1-yl) - 2-

dazol 1, 2-a] pyri di n- 3-yl ] met



t et rahydr o- 8- qui nol i nyl ] am no} net hyl )i m dazo[ 1, 2- a] pyr
i din-3-yl]nmethanol; [5-[Methyl (I
woneiclgé703- pyrrol i di nyl ) am no] - 2- ({ et hyl [ ( 8S) PETAISZ008431099
t et r ahydr o- 8-
qui nol i nyl ] am no} nmet hyl )i m dazo[ 1, 2-a] pyri di n- 3-yl ] net
hanol ; 158
[ 5-(4- Et hyl -1-pi perazinyl)-2-({nmethyl [(8S)-5,6,7, 8-tet
r ahydr o- 8-
3fui notenydnpmiting of ceinhy Whersinlaizef id pibeditipyf pipérazide yAZeh@ihe,

hanpl: . o
FIV%BFéA??’imWS?ﬂ'ﬁi ANIANE1 - bi per azi nyl |- 2- ({met hyl [(8S)-5
, 6,7, 8- tetrahydro 8

i noh{ nyl 4 8%} Bkl WhBldeEd i W Byg o n- 3 v1 1t

anol ;
[ 5- [(3S) 3- (Di net hyl am no) - 1- pyrrolidinyl]-2-({nmethyl[

quﬂﬁ‘& 405%%}}5&:0@?%8{ ﬁ@‘? QP 3804 %32 By i di n-3-yI 1 m

ethanol; [5-[(3R)-3-Am no-1
e rﬁ]'e' Sha 27 SETESOYLER, e ulaubstitubsd &SRty with

oneion oddre Y, {Garalkybdm@4-0y tydoslidazol 1, 2- a] pyri di n- 3-yl ] et
hanol ;

[5-[(3R)-3-(Methyl am no)-1-pyrrolidinyl]-2-({methyl[(8
39)-5 Mc&nﬁourﬂtsewmteﬂffmfﬁ the group consisting of:

qui nR% (Ex}le]thy% -pi eng;lR ; %—I{[rr%e(?ﬁﬁ&[fil*/% ‘Jrgwrdlrodbn_ 3-yl]met

hano

c[(ugg"ﬁﬁ)la)mﬁe](rﬁth‘mhh&émm Dapytidipy3-yiphewiant] ] - 2- ({ propyl [

o oS T e R sy BHES L5 87 et aMTe Ry | o

guanothyllamino}methyl)-5-(4- -methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-

5- [ (3R) - 3- (Di net hyl -1- lidinylT-2-({(1-meth
REURIE) [ (65) 5.6, 7, 6. Lot ramyirog

ui |tno|[*54(\?4\/]eml-rnq>}iprmiiwmzmﬁmasps,aywktrdhm&syI ]
nmet hanol . - -
q{'E‘°F?@&9E’P°3%‘FHH{)\“?+%?Zr%1 2 elryesling3-gimetgancly  ahydr o- 8- qui
nol i rﬁ&’-[[qugmmﬂay‘@hlmwbéth)ﬂ](methyl)amlno] -2- ({methyl[(%S) -5, ? I 82tetrje1hydro—
[ am no rro i mdazo a
e R ot ABeasd & B rioeopelenot i
pl p¢5~ﬂ4’- me Ddiferazinhy{lowHyi®, 08, @vt&fém}'ﬂfﬁwdr o- 8-
Iglpé)pti[ﬂﬁ)g % - QNﬁiqrﬁrne g%elhyﬂ]rr%ga Ocl[11 2%]§)Jn%¥1 yI met%axg)l] eth
- pi pPE2-HEW(8S)5.4, ?ﬂﬁéiﬂaﬁy[dfcﬁs)quﬁmoﬁnﬂ]aﬁmﬁcf}ﬁkﬂiwfbl@f rﬁethyl 1-
%ﬁl nol fﬁﬁdlazorpl Boe;]pyndlryé {If]met?]angl[ 1,2-a]pyridin-3-yl]-

( 83) 12k MesHyidthyl[(8S)-618:1, Béiétféfwklf@&huinbhr@l]élﬁnﬁ%@w/lﬁ

n?qtlgﬁr azw%g%@nrama [‘[1]2'[1%]'9.}/ h(gx 3 y?]lmnethzan%‘ Jmethyl
(89 St S amplr Qi t oot gor i v
q‘?‘?“%yﬂéﬂ’%’}'ﬁﬁﬁ‘ybi%ﬁ%@&bi%‘8%9%%#"12@%%@%06/ 026703
PCT/ [BZ0Omldp3diABethyf(BS)-5,6,7,8-tetrahydro-8-quinolinyljamino}methyl)-5-
(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-3-yllmethanol;
[5-(4-Methyl-1-piperazinyl)-2-({(phenylmethyl)[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
{5-(4-Methyl-1-piperazinyl)-2-[((8S)-5,6,7 ,8-tetrahydro-8-quinoliny{[4-
(trifluoromethyl)phenyllmethyl}amino)methyllimidazo[1,2-a]pyridin-3-yl}methanol;



[5-(4-Methyl -1 -piperazinyl)-2-(1-{nmethyl [(8S)-5,6,7, 8-
t et rahydr o- 8-
wqubesokéryl | am no} et hyl )i m dazo[ 1, 2- a] pyri di n- Beyiusamt/31099
anol; 2,2,2-Trifluoro-1-(5-(4-nethyl-1
- pi perazinyl)-2-{[nmethyl (5,6, 7, 8-tetrahydro-8
qui nol i nyl ) am no] net hyl }i m dégo[ 1, 2-a] pyridin-3-yl)eth
anol ; and pharnaceutically acceptable salts and
esters thereof. 40. A conmpound selected fromthe group

consi[S{HexgahgliropyrSle[142-bpytagin-2(1H)- yI) 2 -({methyl[(8S5)-5,6,7,8-

B Rl AT R BN banch ) e

hanol[5-{(3R)-3-(Dimethylamino)-1- pyrrohdlnyl]-z ({methyl[(8S)-5,6,7,8-tetrahydro-

z{-&%ﬁi&%&@%}%&ﬁ’&l)?r%{d%%é[ﬁ‘}é'-g]b%ioﬁ-%hméma%g@ "5,6,7,8-te

ﬂ uin l(@di-i(!ﬂgotdh&drionﬁ{v-rmt-dﬁytédim B2 ({thethyi{8S)45,8]7,8-t8traHyHroes-
anol ;- . - -

BT S Y nigazal b2l di RV ETNER ol | nyl ] ani no)

met hy$-Y4-Methdvextbhydre-t H-1,4-diazepin-1-yl)-2-({methyl[(85)-5,6,7,8-

PSR B PLAR R Pe Gu o oo PRk

ui noI[5{Méth9|(11 ety BHpyrpliding Y&mino]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
qélfno P[( XPCN)E\@M{) Xago[{rb-a pyrl[iln gyl%&%ancﬂ' n-3- yI ] met han
¢5-ﬂ¢ Ethyl- )W@MWPX’-‘(MMK@)Q 6,7 &-tetrhinyainy-8r 0- 8- q

I | nmqimgﬂ.syb ?%)ghg]m]pyném 31 -Yllmethanal;

Lgl (MW?WﬁWW’:Vﬁ -pipkidzn§BR-Gmethyl[(8S)-616; BB YatratyBrogs
Rl TR 2 eveciogAme5pR 1 di n- 3- 1] et
hanol[5 [(3S) 3- (Dlmethylamlno) 1-pyrrolidinyl]-2- ({methyl[(8S)-5,6,7,8—tetrahydro-
r%LH lpgl a@){lno}meghﬁ imi azch{ Z)a]pyrgd n- -yﬁ%l h "5, 6,7, 8-tet
ﬂg In nfﬁﬁ{(ﬂﬂb Bmlno}1nmtriwdilhyll¥2fdaﬂmwn(88)95,ems titrahyryglgl et
B pingRAERRIT 2 R WY TT O3 et hy1 [ (8S) - 5
6 7 [?{(BRD Bc’(med‘(yuana?%) -1-pyrrolidinyl]-2-({methyl[(8S)- gﬁ],g—tetlra]hydrto-&
o in ridin-3- me
eyt I]agﬁ-@}@%‘g}yﬁ%@ng%ﬁo&g@ﬁ%yng %ém%fﬁ%rggsal ts ory
est er[&[(BRquofmetﬁwaonmrmﬂurmnﬁp24e{ptdpsjl[¢8®ma,he-t@ra)1yaro 8-
qf’g‘of’(@ %}Wﬁ%m%@m 7GRy idig-yINetRARRN 1 - 2- ({met hy! [

(8S9) -[5[(6R73&Dtrﬁéthﬁbmdfo<))r1 pyrrolidinyl]-2-({(1-methylethyl)[(8S)-5,6,7,8-
t%t[agylﬂr&- qu%o nyﬁ]am r}o?r%etﬂyll)kcjgzoﬁzf g]})yrldlrall%p 9/ fmthan :IJ’ yI Im
[5-1 P{/E’({I(M'ddprﬁﬁ\ilﬂwihyﬁf(w)ﬂﬁ 6/7|8ietrghydroi8rqincling l{ameihytel y!)-5-
[é[}} I;?O(Mn?ﬁ}hyﬁ%\rmnﬂg ﬁ%{{rﬂ& wl]wlggécgﬂ f alpyridin-3-yl}methanol;
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2-yllmethyl}-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
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41. A compound selected from the group consisting of:
[5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-
8-quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yljmethanol;
[5-[Methyl(1-methyl-3-pyrrolidinylyamino]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinylJamino}methyl)imidazo[1,2-a]pyridin-3-ylimethanol;
[5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-
8-quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-yllmethanol;
[6-[(3R)-3-Amino-1-pyrrolidinyl]-2-({methyl[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-3-ylJmethanol;
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entry inhibitors such as T-20, T-1249, PRO 542,

PRO- 140, TNX- 355, BMsS-806, 5-Helix and simlar agents;
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ePBLand sqriiniel Bapeui Bains SSpRpR AL dJoup consisting of
nucleotide reverse transcriptase inhibitors such as zidovudine, didanosine,
lamivudine, zalcitabine, abacavir, stavidine, adefovir, adefovir dipivoxil, fozivudine,
todoxil, and similar agents; non-nucleotide reverse transcriptase inhibitors (including
an agent having anti-oxidation activity such as immunocal, oltipraz, etc.) such as
nevirapine, delavirdine, efavirenz, loviride, immunocal, oltipraz, and similar agents;
protease inhibitors such as saquinavir, ritonavir, indinavir, nelfinavir, aprenavir,
palinavir, lasinavir, and similar agents; entry inhibitors such as T-20, T-1249, PRO-
542, PRO-140, TNX-355, BMS-806, 5-Helix and similar agents; Integrase inhibitors
such as L-870,180 and similar agents; budding inhibitors such as PA-344 and PA-
457, and similar agents; and other CXCR4 and/or CCRS5 inhibitors such as Sch-C,
Sch-D, TAK779, UK 427,857, TAK449, and similar agents.
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arthritis, inflanmation, or cancer. 50. The conpound
of claim48 mherein the condition or disease is HV
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urticaria, vasculitis, necrotizing, cutaneous, hypersensitivity vasculitis, eoosinophilic
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tissue cancers.

49.  The compound of claim 48 wherein the condition or disease is HIV infection,
rheumatoid arthritis, inflammation, or cancer.

50. The compound of claim 48 wherein the condition or disease is HIV infection.
51. Use of a compound according to any one of claims 1 to 41 in the manufacture

of a medicament for use in the treatment or prophylaxis of a condition or disease
modulated by a chemokine receptor.
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infection, rheumatoid arthritis, inflammtion, or
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54. Use of a compound as in claim 53 wherein the condition or disorder is HIV
infection, rheumatoid arthritis, inflammation, or cancer.

55. Use of a compound as in claim 53 wherein the condition or disorder is HIV
infection.

56. A method for the treatment or prophylaxis of a condition or disease modulated
by a chemokine receptor comprising the administration of a compound of any one of

claims 1 to 41.

57. The method of claim 56 wherein the chemokine receptor is CXCR4



dermatitis, urticaria, vasculitis, necrotizing,

cut aneous, hypersensitivity vasculitis, eoosinophilic
waonRaieiig¢7020si nophilic fasciitis, and brain, breasts2005/031099

prostate, lung, or haematopoetic tissue cancers

conprising the adm ni stration of a conpound according

to any one of clainms 1 to 4164 59. A nethod for the

treatment or prophylaxis of HV infection rheumatoid

arthritis, inflanmation, or cancer conprising the

adm ni stration of a conpound according to any one of

| ai t 41]. 0. A th f t )
iy opiynap fashe freptienlEiar ot S ERie sesbes
a@efmjaﬁécs\tvmtahérz?to@t)ieeisicumot Eng ttﬁ:ﬁfm di'fftgs b?cmmotMap;of
Cl al 08 0 . i ne 0 reat ne or .
efdhiaii e sdesress of pang Ape S S, Rifkncasnainddisqig
aﬁ@lﬁhmtmd élﬁtgc%rﬁbamitgd)abteﬁalﬁnﬁcﬁmmn%Wbma , Orlapinh aion,g a
n accor ai 0 an
i RERTAY of I ks s, Bhmep Sl i oPertshaiy 0k
d%basem% ﬁﬂper%@tﬁltﬁpﬁ@]nﬁbrﬁﬂﬁeéaﬂmﬁhllm pr@anionitis, detdyedttgst
rom

S U1 S 2e 5SS o, i

Iurblud @mmﬁosmﬁﬁhmlmspmaylﬂlst @lstemlc salbaistsv Sfogren’s syndrome,
oSk fg F ?e qp( [ US2005/ 031099
gg@ygﬂ g 8(,??"’@ %NXPSQIﬁ Sysienye 9[}%9 ls[q{ Qgsena Vd y responses,

dﬁjgrr]alllgﬁjesag%@bﬁstmg @ﬂer@ﬂa@l as:tbnndamheameeases meamatud atraitie,
i nhi bitors (i a t avn anti - oxi
ot A 18, Skt T AR B e Rsn My R bl LBl Fhset
d_rae&ieea@b?erulfk@pamnsr dufmﬁnmeﬁaﬂ}rdﬁlaiﬁg” grhfovejedtida, allograft rejection,
| noc tipraz, and sim . agent s; .protease .
ofalass ot Qirere, Saahitod el i e Cior R sHhGRRE picerative
colpld, :spaNdiylo aﬁlﬁ)rbﬁalaiesr scléralr:i]eng&h{ psoridsis Tamiliniedigted psoriasis,
|m r agents: entr i nhi bitors su

aiibes. Bpislatle, SorRRes8EPIpET ATl SENig cpyec
délmﬁbtﬁlsmrh@dnaagﬁniﬁns, het¢regting eutanbols, hgpersensitivitg vasculitis,
L-870, 180 %d siml rl g%entts; Budd n% i, nhi k;ltt OIEJS such
98%3‘@29 i nygiis. eoRinpphllic Igniits, angt Biain, breast: PragiateAg,or
h&efaRbpasit/ t%u@@&!&érsﬂbdrb;bﬁsnfgsmé wdhirdstréboh d’la cosholhd
TAK779 UK 427b€$7. 24[ and simlar agents. 63.

%’B‘ﬁ

aq¢REding dp.aRsong a compound of formula (-0
R1) n

59. A method for the treatment or prophylaxis of HIV infection rheumatoid

arthritis, inflammation, or cancer comprising the administration of a compound

according to any one of claims 1 to 41.

60. A method for the treatment or prophylaxis of HIV infection comprising the
administration of a compound according to any one of claims 1 to 41.

61. A method of treatment or prevention of a viral infection in a human comprising
administering to said human a composition comprising a compound according to any
one of claims 1 to 41 and another therapeutic agent.

62. A method according to claim 61, wherein said therapeutic agent is selected
from the group consisting of nucleotide reverse transcriptase inhibitors such as
zidovudine, didanosine, lamivudine, zalcitabine, abacavir, stavidine, adefovir,
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whereintis 1; each Ris H;

each R’ independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR', -OAy, -OHet, -R°0OR'’, -NR°R’,
-R®NRPR’, -R*C(O)R'®, -C(O)R'®, -CO,R", -R?CO,R™, -C(O)NR°R’, -C(0)Ay,
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nis0,1,or 2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R®Ay, -R?0OR®, -R?S(0),R°® or R%cycloalkyl;



each Ra independently is alkylene optionally
substituted with one or nore of alkyl, oxo or
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n 6 100 , A eac Ll naependen
CROFREISRLARR S SonR . S5 Ghal Wi d it ST BERGe . | L

WD 2006/ 026703 PCT/ US2005/ 031099 167 each Het

rhggtd@p,egplg_nt ly represents an optionally substituted
etérocyclyl or heteroaryl group conprising the step

of reacting a conpound of formula (11) (Rn | -

f
w5k Eein d [,S._as defined wth
eré%ﬁeﬁ:@%%%@ﬁﬁ " ?lﬁéﬁ]‘wy{]ﬁﬁkga %ﬁ’@"ﬁ? O #/8% mul a
(IV) N- R NRa ORS NYp X (RA)m(1V) wherein R2,
pﬁgodﬁzll, R5, Y, X, p and mare as defined with respect
to foritula (1-G under reductive am nation conditions

to forma conmpound of formula (1-G. 64. The process
Vi RPN B)GRERRP Q). L BY., )09 -NrPcoNR™)-,
-S(0)qg-, S(O)NR"-, or -NR'°S(0),-;

X is =N(R™)z, —R*N(R™),, -AyN(R"),, -R°AyN(R®),, -AyREN(R"),, -R?AyR*N(R"),,
-Het, -R°Het, -HetN(R™),, -R*HetN(R"),, -HetRN(R'™®),, -R*HetRN(R?),, -HetR?Ay,
or -HetR?Het;

each R® independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or

hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R" independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-R%cycloalkyl, -R*0OH, -R*°0OR®, -R*NR°R’, or -R®Het

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -R°cycloalkyl, -R*0OH, -R°0R?, -R®NR®R®, -Ay, -Het, -R?Ay,
-R°Het, or -S(O)R5;

each of R® and R® independently are selected from H or alkyl;

each q independently is 0, 1, or 2;

each Ay independently represents an optionally substituted aryl group; and



(RN N()t RNRR RN-RaORS Ny Pp (RAYmM (I-GQ

whereint is 1; each Ris H WD 2006/ 026703
wWOCTIe32085/ 031099 168 each Rl i ndependent|y PET/US2005/031099

hal ogen, hal oal kyl, al kyl, al kenyl, al kynyl,

cycl oal kyl, cycl oal kenyl, -Ay, -NHAy, -Het, -NHHet,

-OR10, -QAy, -OHet, -RaOR10167NR6R7, -RaNR6R7,

-RaC( O R10, -C(O R10, -CO2R10, -RaCC2R10, -C(O NR6R7,

-QO Ay, -COHet, -S(O2NR6R7, -S(O)gRLO, -3(0) qAy,

eaghhlef indeperalently reprasgats an otiofallylsubetitutdd Helerosyclyl or

om a group consisting of H alkyl,
h%?%rggr&%f)ug cycl oal kyl, al kenyl, al kynyl, -RaAy,
- RaOR5, RaS(O)gRS or RaCyCl oal kyl ; each R4

COF'%?%E%G”#%%/ e Rt L A N Y

- NHHet , - OAy, -(%t , -RaOR10, -NR6R7,

- RaNR6R7, RaC( O R10, ,~02R10, -RaCO2R10,
-C(O NR6R7, -C(OAY, - 1O 2NR6R7,

-S(O gR10, -S(O gAy, cyand, ni or azido; mis O,
1, or 2; each R5 independenn y N H, al kyl, al kenyl,

al kynyl , cycl oal kyl, or -Ay; |s Oor 1; Yis
-NR10-, -0-, - ONRlO- -NR@QC( ) C(O) C(O)O,

w%@?%r?ﬁ&%’%%ﬁa% dﬁm&%rgspéciﬁf“ﬁmw 8] %&R%Séé

forAyiRafl(R10) 2, - RaAYRaN(R10)2, -Het, -
- Het N(R10) 2, - RaHet N(R10) 2, H%t RaN( RlO) 2|
OR"-

- RaHet RaN( R10) 2, - Het RaAy, Het RaHet :
N Ny—RZ-0R®
N Ys—X
\
R, V)

wherein R? R% R*, R®, Y, X, p and m are as defined with respect to formula (I-G)
under reductive amination conditions to form a compound of formula (I-G).

64. The process of preparing a compound of formula (I-G)

R N=R2
R
N N\—R%0R’
\ N
Yp—'—X
\ 4
(R, (-G)

wherein tis 1; each R is H;



each Ra independently is alkylene optionally
substituted with one or nore of alkyl, oxo or
waypadiemzyio3 cycl oal kyl ene optional |y substitut edCwiuSE005/031099
one or nore of alkyl, oxo or hydroxyl, alkenyl ene,
cycl oal kenyl ene, or al kynyl ene; each R10 i ndependently
is H alkyl, cycloal kyl, alfesnyl, al kynyl,
cycl oal kenyl, -Racycl oal kyl, -RaCH, -RaOR5, -RaNR6R?7,
or -RaHet WD 2006/ 026703 PCT/ US2005/ 031099 169 each
e&dh RGna&skndéntiyis eargde tdioaliet, alkst latenhgidalkyomdycloakidy | |

cféﬁ%woﬁmbﬁﬂxy Rkt SRR R AR R R OR R R
R&AR’, -RARRahiRt?, -cqo )RS(- Q@RS -RA,R, m))mﬁﬁRPgC(O)Ay,

¢<ﬁ$€%@%§%ﬂ%ﬁ SR A oo ny Pr s ent |y

represents an optionally substituted aryl group; and
@ é i ndependently represents an optionally
st Of 6t ed het erocyclyl or heteroaryl group
conprising the step of reacting a conpound of fornula

|11 CN-! | -P N,.R2 II erein nd, n
R: kdeoteibiiarain fPreisipe ot £ g IS (ﬁv5@7'kﬁz ke,
alRPAYM ORAGY, ORCORYLRIB(9),R¥br RP&yci¥allyRa OR5 Ny P P R4)m

(@}W\/\herm n R R4, R5, Y, X p and mare as defined
with respect to fornula (1-G under reductive

eddH Rbihbepereientl} isinaltgeh chdieuikyl 2aliooraiengid alkinyi coyolobiliyl,
oycaeny” (M,g]ﬁABf PRESRHRet PISHRRT )Y, DIARELR Arer,
-R:NR°R’, -R°C(O)R™®, -C(O)R", -CO;R™, -R®CO,R"’, -C(O)NR°R’, -C(O)Ay,
-C(O)Het, -S(O)NR°R’, -S(0){R", -S(0)4Ay, cyano, nitro, or azido;

mis 0,1, or 2;
each R® independently is H, alkyl, alkenyl, alkynyl, cycloalky, or -Ay;
pisOori;

Y is -NR"-, -O-, -C(O)NR'"’-, -NR'"°C(Q)-, -C(O)-, -C(0)O-, -NR"C(O)N(R")-,
-S(0)q~ S(O);NR™-, or -NR™S(0),-;

X is -N(R™)z, -R®N(R™),, -AyN(R");, -R®AYN(R');, -AyR*N(R"),, -RPAYR*N(R™)z,
-Het, -R?Het, -HetN(R'?),, -R®HetN(R"°),, -HetR®N(R'"),, -R*HetR*®N(R™®),, -HetR%Ay,
or -HetR®Het;

each R? independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or
hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R'® independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Rcycloalkyl, -R?0H, -R*0OR?®, -R*NR°R’, or -R®Het



WD 2006/ 026703 PCT/ US2005/ 031099 170 (R >~ N)t R
NNRZ RNXRaORB NYPp (RY)r, (I-G whereint is
wa20aeé70R i s H, each Rl independently is hal ogemus2005/031099
hal oal kyl, al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl, -Ay, -NHAy, -Het, -NHHet, -OR10, -(QAy,
-OHet, -RaOR o, -NR6R7, -R@$R6R7, -RaC(OR o,
-C(OR o0, -CO02R10, -RaC®2R o, -C(ONR6R7, -C(O Ay, -
C(O Het, -S(O2NR6R7, -S(OgR o, -S(O gAy, cyano,
efitH 6fR® dnd mkuhdépenaéﬁt@ ére@é%cted%nh B, élei/leﬁlk@rq/l fanlqmiyla

COI’]SI | L L, cloal k a
gqlcp%bﬁwcycloa RY ,y-ﬁ cycggwl lﬁ¥ §8§ él&iég%s é{[ -R°Ay,
Ry & 034(}%{#{5,; each R4 independently is hal ogen,
haloalky , al kyl, alkenyl, alkynyl, cycloal kyl,
cycl oal kenyl, -Ay, -NHAy, -Het, -NHHet, -OR10, -(QAy,

eaéABAR® arfdar®Rn@epentiBeiy/are selBafddGidm H-drafly) R o,
-C(OR o0, -C02R10, -RaCO2R o, -C(O NR6R7, -C(O) Ay,
-C(O Het, -S(O 2NR6R7, -S(OgR o, -S(O gAy, cyano,
ea¢ndjmdepéncaam¢mo m, 0620, 1, or 2; each RS
i ndependently is H, alkyl, alkenyl, alkynyl,

cycl oal kyl, or -Ay; plsOor 1, Yls-NR'o- -0-,

eaéi &) Ndependen réifééa)n‘ts an &tidhally sdB(sﬁ)ln@d aryl group; and
-NROC(ONRO)-, -S(Og-, S(OgNR o0-, or
-NR 0S(O g-; WD 2006/ 026703 PCT/ U82005/ 031099 171 X

ehéh HAiFdéhendentiadp BN .an-op¥di 4Rl GLBstituta At &)y Por

-AYR aN(R 0) 2, -RaAyRaN(R 0) 2,
heteroaryl group ) y ( )

comprising the step of reacting a compound of formula (lll)

R"),

N\R2
(m
wherein R', R? and n are as defined with respect to formula (I-G) with compound of

formula (V)
H @)

N~ N—R&-0R’

\ N

\ Yp—‘X
RrY,

wherein R?, R*, R®, Y, X, p and m are as defined with respect to formula (I-G) under
reductive amination conditions to form a compound of formula (I-G).

65. The process of preparing a compound of formula (I-G)



-Het, -RaHet, -HetN(R10)2, -RaHetN(R10) 2,
- Het RaN( R10) 2, - RaHet RaN( R10) 2, - Het RaAy, or
wohkaicRaétes; each Ra i ndependently is al kyl ene PCT/US2005/031099
optionally substituted with one or nore of al kyl, oxo
or hydroxyl, cycloal kyl ene optionally substituted wth
one or nore of alkyl, oxo o170 hydroxyl, al kenyl ene,
cycl oal kenyl ene, or al kynyl ene; each R10 i ndependently
is H alkyl, cycloal kyl, alkenyl, alkynyl,
cycl oal kenyl , - cl oal kyl, -RaOH, -RaOR5, -RaNR6R?,
or -RaHet each of i fndependently are sel ected

fromH, alkyl, alken cycl oal kyl ,

cycl oal kenyl, -Racycl OH, -RaOR5, - RaNRSR9,
Ay, -Het, -RaAy, -Ramgf, o -S(0OgR5;, each of R8 and
RO independently are segectgd fromH or alkyl; each g

Negth Ay independently
ubstituted aryl group; and

esenfs ap optionally
B%éPBaryl group

[ a _gompound of formula
\%gl'ﬁére n RL, R2 and n are
ormula (I-G wth conmpound

i ndependently is 0, 1, o
represents an optional IR/
each Het independently r
substituted heterocycl yN, or
conprising the step of
(111) (RO)CN! 1 PN
as defined with respect\\to
of formula (VI) WO 200 PCT/ US2005/ 031099 172
LV M\ Ra OR5 NY PP (R4)m6§4‘)/1‘) wiesei n Ra, R4, RS,
and m.are as defined with respect to formula

whpre B 15000y

each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR™, -OAy, -OHet, -R°OR", -NR°R’,
-RENR®R’, -R?C(O)R™®, -C(O)R"®, -CO,R"™, -R*CO,R"’, -C(O)NR°R’, -C(O)Ay, -
C(O)Het, -S(0).NR°R’, -S(0){R", -S(0).Ay, cyano, nitro, or azido;

nis 0, 1, or 2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R°Ay, -R?°OR®, -R*S(0),R® or Rcycloalkyl;

each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyi, -Ay, -NHAy, -Het, -NHHet, -OR™, -OAy, -OHet, -R°OR", -NR°R’,
-R®NR°R’, -R°C(O)R"®, -C(O)R®, -CO,R", -R*CO,R", -C(O)NR°R’, -C(0)Ay,
-C(O)Het, -S(O)NR°R’, -S(0O)R"®, -S(O)¢Ay, cyano, nitro, or azido;

mis 0, 1, or 2;

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
pis0or1;

Y is -NR™-, -0-, -C(O)NR™-, -NR'°C(0)-, -C(O)-, -C(0)0-, -NR"°C(O)N(R™)-,
-S(0)q-, S(O)qNRw', or 'NRmS(O)q';



iIs a leaving group to form conmpound of fornula (1-G.
66. The process of preparing a conpound of fornula
wORe@02670R) N tN) NNRN O N X-Yr, (RA)m (I-E)PCTAR005/031099
wherein each Rl independently is hal ogen, hal oal kyl,
al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kenyl,
-Ay, -NHAy, -Het, -NHHet, -1R10, -QAy, -OHet, -RaOR10
-NR6R7, -RaNR6R7, -RaC(O R10, -C(O R10, -CO2R10,
-RaCO2R10, -C(ONRGR , -C(OAy, -C(O) Het,
X- lS(-@)(QNBﬁR?"N(RSbQ}@N )z, %Wm)zﬁp@’mf\l(mp)ﬁr BPAFREN(R™):,

5 el sl P oy B RS SRR RS ooy

obHesRAHet; al kynyl - R2Ay, -RaOR5, -RaS(O gR5 or
Racycl oal kyl ; WD 2006/ 026703 PCT/ US2005/ 031099 173
each R4 independently is hal ogen, hal oal kyl, al kyl,

eadkRhiteparldisiiyis alkylenleamplitiydlly substithiteditaonk or e of alkyl,

q\&%roxw %&@%’Q}e g@@@@&;&@%&d&oﬁ@e or&%rﬁfg alkyl, oxo or

hydrakh) ZKdhylenel &chdafkd8inylené(dDakynylend;( O Het

-S( 0O 2NR6R7, -S(O gR10, -S(O gAy, cyano, nitr o, or
azido; mis 0, 1, or 2; each R5 independently is H,
eaérkw ,mcwpbamﬂtly istHK3IRY| cyoiaatkdyh alkexyl, alkynyl, AycloalResdor 1;

Y, 00(0) -, -C(O)-,
-Rgy "t"ify' %\@i‘@%%\ﬂé;&}ﬁé °rs'34\| -,C(S%O)chRz(loz, or

-NRlOS(O)q, X is -N(RLO)2, -RaN(RL0)2, -AYN(RLO)?2,

20U a5 R LRIy FE eI ST 21 RARPRAREY
cy(ﬁ@ﬂqﬂ,%?blbm&)ﬁl -Rétyeidaidy, -R?OH, -R°OR®, -R*°NR°R?®, -Ay, -Het, -R°Ay,
-R?Het, or -S(O)R";

each of R® and R® independently are selected from H or alkyl;
each g independently is 0, 1, or 2;
each Ay independently represents an optionally substituted aryl group; and

each Het independently represents an optionally substituted heterocyclyl or
heteroaryl group

comprising the step of reacting a compound of formula (l1l)

R"),

N\R2
()

wherein R', R? and n are as defined with respect to formula (I-G) with compound of
formula (VI)



or -HetRaHet; each Ra independently is alkylene
optionally substituted with one or nore of alkyl, oxo

wonodeydéoxyl , cycl oal kyl ene optional ly substit BCEASM05/31099
one or nore of alkyl, oxo or hydroxyl, alkenyl ene,
cycl oal kenyl ene, or al kynyl ene; each R10 i ndependently
is H alkyl, cycloal kyl, al¥enyl, alkynyl,
cycl oal kenyl, -Racycl oal kyl, -RaCH, -RaOR5, -RaNR6R?7,
or -RaHet each of R6 and R7 independently are sel ected
fromH, alkyl, alkenyl, al yl, cycl oal kyl ,
cycl oal kenyl, -Racycloal Kyl, -RaOH, -R8OR5, -RaNRS8R9,
-Ay, -Het, -RBAy, -RaHef, or -S(O gR5; each of R8 and
RO i ndependently are sg (ﬂﬁﬁH or alkyl; each g
i ndependently is 0, 1, ; eac Ay i ndependently
represents an optionall +tuKed aryl group; and
WD 2006/ 026703 PCT/ US 16@9 174 each Het
i ndependent |y represen tionally substituted
het erocyclyl or heteroaryl @féHp conprising the step
of treating a conpound of formula (X-B) (Rn | -P
rN! NR2Z NN X-Yp (R4 YD (X-B) wherein R2, Rl, R4,

4Ppa

w grreﬁlu Ilii 4 I} I RE;W )(‘\X})t%hﬁ n? edéQ{ dé?ﬁg ‘gdlthﬁedéed;e%gf?ﬁ%rrﬁtﬂa (I-G) and LV
iscrplediing grasiptto faray ¢anaravipd GhtPron af(bﬁ)ml a (1-E). 67. The
process of preparing a conpound of formula (1-G (R)n

66. The process of preparing a compound of formula (I-E)

(R,
N
| s,
N
N\R2
N
\ O
X—=Y
P GYN
(I-E) (I-E)

wherein each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'®, -OAy, -OHet, -R°0OR",
-NR°R’, -R2NR®R’, -R*C(O)R™, -C(O)R®, -CO,R™, -R*CO,R", -C(O)NR°R’,
-C(O)Ay, -C(O)Het, -S(0).NR°R’, -S(0);R", -S(0).Ay, cyano, nitro, or azido;

nis0,1,or2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R%Ay, -R?°OR®, -R?S(0),R°® or Rcycloalkyl;



N(RNR RNRaAORB Ny Pp (RAYM(I-G wherein
t is 1; each Ris H -RaOR5 is -CH20H, each R1
wonadespesmant | y i s hal ogen, hal oal kyl, al kyl, aP&emgkq05/031099
al kynyl, cycloal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,
-NHHet, -OR10, -QAy, -01-RaOR10, -NR 6R, WO
2006/ 026703 PCT/ US2005/ 0310983 175 - RaNR6R7,
-RaC(O) R1O, -C(O R10, -C02R10, -RaCO2R 0, -C(O NR6R ,
(O, C(O Het, -S(0O 2NR6R7, -S(O gR10, -S(O)gAy,
e@y‘gﬁ% mc{@pgmc{entlws raaiqagm? haloalgyloalkyll alkeny?,;alkyPyli sycloalkyl,
[ . ng_9) k 410 67
@bﬁﬁé@ﬁ’ TL\K'QWF@\yg HP-NFRR) S {% A(;k“bH? Wy, NRR,

oal kyl

RO, FEOYR P,ogrﬂwbR*f’,ealc@)WR?l f(o)/?y’
. f“@i)@@ 6R7S en eny
g kynslng&?%%(%i k%}é wcy% dggdl‘ kgkéﬁd mf%}’/&%\?—ﬁy, - Het ,

-NHHet, -OR10, -QAy, -01-let, -RaOR10, - NRGRZ:,@R o

m B&NRGB-?;_; -RaC(O R1O -C(O RlO - C02R10, -Ra ,
-C(ONR6R7, -C(OQ Ay, -C(OHet, -S(0O 2NR6R7, _

-S(O gR10, -S(O gAy, cyano, ni t ro, or azido; mis O,

@,ﬂ)(élﬂ i i kenyl ,

oA AniroP SR ERTTR 1 HABEENGRIL syt oI br 48 o

-NR10-, -0-, -C(O)NRl?-5 -NRé?gO)N-R,lO-C(O)-, -0 G,
O N Rl -S( 0O g- g -, or

Ié\ngl%ggéogg( ;)<)| s -N(R10) 2, -RaN(R10)2, -AyN(R10)2,

- RaAyN(R10) 2, - AyRaN( R10) 2, - RaAyRalN( RlO) 2, -Het,

o, ok N 10
-Ra'ﬂﬁt - RS2 Rat] NP 2 YA,
ep%@é\sﬁlyoré\l%fﬁ@)ene optl onal |y substituted with
one or nore of alkyl,

Xis -N(R")z, -R°N(R"),, -AyN(R"),, -R*AyN(R™),, -AyRN(R™®),, -R°AYREN(R'),,
-Het, -R°Het, -HetN(R™),, -R°HetN(R™),, -HetREN(R™®),, -R®HetR®N(R™),, -HetR®Ay,
or -HetR®Het;

each R® independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or

hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R" independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-R®cycloalkyl, -R?0OH, -R?0OR?®, -R®*NR°R’, or -ReHet

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -R°cycloalkyl, -R*OH, -R%0R®, -R*NR®R®, -Ay, -Het, -R°Ay,
-R®Het, or -S(0);R>;

each of R® and R® independently are selected from H or alkyl;

each q independently is 0, 1, or 2;

each Ay independently represents an optionally substituted aryl group; and



oxo or hydroxyl, cycloal kyl ene optionally substituted
with one or nore of alkyl, oxo or hydroxyl,
wabkbwrgémae, cycl oal kenyl ene, or al kynyl ene; elCiVUR1®5/031099
i ndependently is H, alkyl, cycloal kyl, al kenyl,
al kynyl, cycl oal kenyl, -Racycloal kyl, -RaOH, -RaOR5,
- RaNR6R7, or -RaHet each of1Rb and R independently
are selected fromH, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, -Racycl oal kyl, -RaOH,
ea&laB@BbindegendBBrepreAgnts driedptiondty Ayibstituied Heteroeycly! or
he QO R5; WD 2006/ 026703 PCT/ US2005/ 031099 176 each
ge #RRo i ndependent |y are sel ected from H or
al kyl; each q independently is 0, 1, or 2; each Ay

I ndependent | epr.esent s an I onal | ubstit ut ed
CﬂWf'gﬁﬁl ,teé;ﬂf&r alind g cﬁg}pof‘ﬂggﬁgﬁal@ﬁt@(@r epresents an
optionally substitut %@)het erocyclyl or heteroaryl
group conprising the 'st’8paf_ forgyl ating a conpound of
formula (X-B) (RL)n | R2 NN X-YP (R4)m
(X-B) wherein Rl, R2, R4 p and mare as
defined with respect to foN ar(1-G followed by
reduction to forma conpound of forznula (1-G. 68. The
process of preparing a conpo oR*fornula (1-B) WO
2006/ 026703 PCT/ US2005/ 03109 177 (RL )n N R2

N
\
N
I ®),
(X-B)

wherein R%, R', R%, Y, X, n, p and m are as defined with respect to formula (I-E), with

formaldehyde under acidic conditions to form compound of formula (I-E).

67. The process of preparing a compound of formula (I-G)

R",
| AN
N/ O
RR R’
N\ Ny—R&-0R®
N _y—X
p
\
4
(R),, (-G)

wherein tis 1; each R is H; -R?0OR® is —CH,OH;

each R’ independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR', -OAy, -OHet, -R*°OR", -NR°R’,



N~ Ra OR5 N Het (R4)m (I1-B) wherein each Rl

i ndependently is hal ogen, hal oal kyl, al kyl, al kenyl,
wabboergé703 cycl oal kyl, cycl oal kenyl, -Ay, - NHAPCTAIS2105/031099

-NHHet, -OR10, -QAy, -OHet, -RaCR10, -NR6R7,

- RaNR6R7, -RaC(O) R10, -C(O R10, -CO02R 0, -RaCO2R10,

-C(ONRBR , -C(OAy, -C(OHet, -S(O 2NR6R7,

-S(O gR10, -S(O gAy, cyano, nitro, or azido;

nisO,1,or2; R2 is selected froma group consi sting of
RaNRaRkyRaC(mRBaJo@bR1°omzaé1 L@ﬁcoza ‘ke@(ﬂ)NRam k@ @)AY,

- cl aa ach R4
-q<5ﬁa%te-r§4§2aﬂ§§& 35@ Eﬁoﬁ@ 91 fifig, ‘?VEﬁzﬂdgm kenyl ,
al kynyl , cycl oal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,
Sggﬁe - Ay, -OHet, -RaOR10, -NR 6k7,
ni R@hg’ RaC(O)Rl _C(O R10, -COPR10, - RaCC2R O,
-C(ONR6R7, -C(O Ay, -C(O Het, -S(O)2NR6R7
5 (O 0, -S(O gA ano
R S o S Nons AR 9 SR8l o,
alryrigy, PRFAY, CREDRRRHRAB(0),BF oF Rityclealkhl; Ra i ndependently is
al kyl ene optionally substituted with one or nore of

al kyl, oxo or hydroxyl, cycl oal kyl ene optionally
édﬂh%‘t |htieﬂie&idlewi|3t i5 hatogen, haiaalley], afikyd lakienyl, atkgnybreycloalkyl,

dr 0X gnyl.en r N
2U50%) 96 IO PYBHE) oS Fraa oA TR RO R TR
-RaNEéRé lnmrdm”t Ti:(ﬂ)Rﬁl 100R %yleé}cmélﬂé&l -C(QINRERY - Cg)a)éFy{,S
n o 0 & cl oa
&%M@(O%\ﬁi %EZ&E%&?@%%%H‘& ékf% ?{c%g_'hdent Iy
meis @, sadrected fromH, al kyl, al kenyl, al kynyl,
cycl oal kyl, cycl oal kenyl, -Racycl oaI kyl, - Ra()—L
-R8OR5, -RaNR8R9, -Ay, -Het, -RaAy, -RaHet, or

eadH( R pBoperwiantly iefH, BkyhatkeRA, alkgrephaydealkylyordy; sel ect ed
fromH or alkyl; each q independently is 0, 1, or 2;

pisOor1;

Y is -NR'-, -O-, -C(O)NR-, -NR"°C(O)-, -C(O)-, -C(0)O-, -NR"®C(O)N(R")-,
-S(0)q-, S(O)NR"-, or -NR™S(0)¢-;

X is =N(R"™)z, -R*N(R™);, -AyN(R")z, -R°AyN(R"%)z, -AyR*N(R")2, -R?AYR*N(R™")z,
_Het, -R®Het, -HetN(R"°),, -R®HetN(R"°),, -HetR®N(R'?),, -R*HetR*N(R™),, -HetRAy,
or -HetR®Het;

each R? independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or
hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Rcycloalkyl, -R*0H, -R?°OR®, -R*°NR°R’, or -R°Het

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Recycloalkyl, -R*0OH, -R?OR®, -R*°NR°R’, -Ay, -Het, -R°Ay, -
R°Het, or -S(O),R%;



each Ay independently represents an optionally

substituted aryl group; and each Het independently
woemie@genss an optionally substituted heterocyeCylusemns/031099

het eroaryl group conprising the step of coupling a

compound of formula (X) (RL)O I i tNNR2 N Ra OR5

Hal (Ra)m (x) wherein Rl, 1R, Ra, R4, R5, n and mare

as defined with respect to formula (I1-B), with a

compound of formula (XI-B) Het-B(OH)2 (XI-B) in the

presence of catal yst to forma conmpound of formula

e OR fF é%%%v@?fgfecc%élr%c?%%é@%?’%%m 2 (1°G (R
N, R2 N Ra 0?5 N(R10)2 (RA)m (1-C) wherein each R1

nde en, hal oal kyl, al kyl, al kenyl,
aé’ﬁ ﬁ pen %’I'S?r k’y?ozgcycl oal kenyl, -Ay, -NHAy, -Het,

- NHHet - - Qdy, -OHet, - RaCRlO - NR6RY7,

eac% deRatgd(a eaﬁhts:aao%i% ly su%@%ﬁ%&%m :
-S(O gR10, -S(OgAy, cyano, nitro, or azido; nis O,
ealc’h I-?ert ir12dependently represents an optionally substituted heterocyclyl or

heteroaryl group

comprising the step of formylating a compound of formula (X-B)

(R"),
I AN
S
N
N-R?
N
\ N
X—Yp (R4)m
(X-B)

wherein R', R?, R%, Y, X, n, p and m are as defined with respect to formula (I-G)

followed by reduction to form a compound of formula (I-G).

68. The process of preparing a compound of formula (I-B)



R2 is selected froma group consisting of H alkyl,
hal oal kyl , cycl oal kyl, al kenyl, al kynyl, -RaAy,
WO Ra6RE6703 RaS( O) gR5 or Racycl oal kyl; each R4 PCT/US2005/031099
i ndependently is hal ogen, hal oal kyl, al kyl, alkenyl,
al kynyl, cycloal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,
-NHHet, - OR10, - QAy, - COHet,177RaCR10, - NR6R7,
- RaNR6R7, -RaC(O) R10, -C(O R10, -CO2R10, -RaCO2R10
-C(ONRBR , -C(OAY, -C(OHet, -S(O 2NR6R7,
-S(O gR10, -S(O qAyR! yano nitro, or azido; mis O
1, or 2; each R5 i de ) is H alkyl, alkenyl,
al kynyl, cycl oal kyl, o MD 2006/ 026703
ndependently is
al kyl ene optionally subsN’tu =d with one or nore of
al kyl, oxo or hydroxyl, cyclggal kyl ene optionally
substituted with one or mor Oof"Ril kyl , oxo or
hydr oxyl, al kenyl ene, cycl ofal kenyl ene, or al kynyl ene;
each R10 independently is al$¥l gycl oal kyl ,
al kenyl, al kynyl, cycl oalNcen RYycl oal kyl . - RaCH,
-RaOR5, -RaNR6R7, or -Ra 'Neach of R6 and R7
i ndependently are selected fromH, al kyl, al kenyl,
al kynyl , cycl oal kyl, cy enyl, - Racycl oal kyl ,
-RaCH, - RaGCRS, RaNR$H% , -RaAy, -RaHet, or
-S(O) gR5; each of R8 and R9 |néepéhdently are sel ect ed
fromH or alkyl; each q ip ngendentIy is 0, 1, or 2;
each Ay |ndependently represents an optionally
wheiedrt edohtR'dndependgntiyip hategen, hatnatkyHetkyl, atkepynalsyinl.y
e p b t et c I 10
cIARIFE PRy TR O REML R ibieh 20RTELOARERRCY ROR"

npri‘sin
-mﬁrﬁimmu%ﬁa f-l@?@f@)ﬁ“’( >Q(0)F@ge)1¢ozﬁ1°m‘«‘amag O)Na
—é(%ﬂ\y -ci 9Het, -S(O),NR°R’, -S(0);R", -S(0),Ay, cyano, nitro, or a2|do,

nis0, 1, or 2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R%Ay, -R?0R?, -R*S(0),R°® or R°cycloalkyl;

each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR"™, -OAy, -OHet, -R?°0OR", -NR°R’,
-R®NRPR’, -R*C(O)R", -C(O)R™®, -CO,R", -R*CO,R", -C(O)NR°R’, -C(O)Ay,
-C(O)Het, -S(0).NR°R’, -S(O)4R"?, -S(0)4Ay, cyano, nitro, or azido;

mis 0, 1, or 2;
each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
each R? independently is alkylene optionally substituted with one or more of alkyl,

oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or

hydroxyl, alkenylene, cycloalkenylene, or alkynylene;



wherein Rl, R2, Ra, R4, R5, n and mare as defined

Wth respect to formula (1-C) with a conpound of
woéanwskerog Xl 11) WO 2006/ 026703 PCT/ US2005/ 031090T1/U881D5/031099

B(OH)2 CN (XIIl) in the presence of a catalyst to

forma conmpound of formula (XIl) (Rn | --P rN!

NR2Z NRa OR5S NC\ \ (RAYIYB O (XIl) wherein Rl, R2,

Ra, R4, R5, n and mare as defined with respect to

formula (1-C) and following said coupling with
ed&WetddQﬁeMeMIblﬁs laoa‘lmwydloakylf alkamjl aalifyxiyl, cycloalkenym a

O‘(E-EB%“T”E ReoroRRE MR, ALRTRT B 0o T h

I''N JN—Z | -F wherein R2 is sel ected froma group

eaﬁn@ﬁj g%ﬁ{@/‘?ﬁﬂenge@ '%l;e see\ %'.jé%m %%%3'6@@‘ ’alkdn% i s

cycloalg|, ayéwdukenyl CREGYBlowiklIpRIOH, ; _R°OR®, -R°NR R9 -Ay, -Het, -R°Ay,
-R®Het, or -S(O){R%;

each of R® and R® independently are selected from H or alkyl;
each q independently is 0, 1, or 2;
each Ay independently represents an optionally substituted aryl group; and

each Het independently represents an optionally substituted heterocyclyl or
heteroaryl group

comprising the step of coupling a compound of formula (X)

R"),
| N
7
N
N” NN—RZ0R’
N
Hal 4

(R

)
wherein R', R%, R?, R*, R®, n and m are as defined with respect to formula (I-B), with
a compound of formula (XI-B)
Het-B(OH),
(XI-B)

in the presence of catalyst to form a compound of formula (I-B).



conprising the steps of treating a conmpound of formula
(XXXl -B) WD 2006/ 026703 PCT/ US2005/ 031099 182 cc 1R2
wOI2006/02600Z XXXI -B wherein R2 and Z are as def paeaSmos/31099
respect to formula (I1-F) with fornmal dehyde under
acidic conditions to forma conpound of fornmula (I-F).
71. The process of preparing9a conpound of fornula
(I-F) NM: NR2 NL OH N\ \ / NNz I-F wherein R2
is selected froma group consisting of H alkyl,
edhal oridoyrbecessyaf pospaking a coamipkemy bf foahldg fiyC) - RaAy,
-RaOR5, -RaS(OgR5; and Z is C -C6 al kyl or
C3- C8cycl oal kyl ; conptR39ixag_t he steps of fornyl ating
a conmpound of formula ( B O 2006/ 026703
PCT/ US2005/ 031099 183 N R2 N1 N\ \
CN-Z XXXI-B wherein R2 and gs defined with
respect to formula (I-F) fol by reduction to

N~g?
N\ N—RE0R’
N
N(R10)2 .

(I-C)
wherein each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR™, -OAy, -OHet, -R*OR’°,
NR°R’, -R®°NR°R’, -R°C(0)R"°, -C(O)R", -CO,R™, -R*CO,R"™, -C(O)NR°R’,
-C(O)Ay, -C(O)Het, -S(0);NR°R’, -S(0)qR"°, -S(O)4Ay, cyano, nitro, or azido;

nis 0,1, or2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, -R®Ay, -R?OR?, -R*S(0)4R°® or R®cycloalkyl;

each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'™, -OAy, -OHet, -R°OR", -NR°R’,
-R*’NR®R’, -R°C(O)R", -C(O)R’, -CO,R™, -R*CO,R", -C(O)NR°R’, -C(O)Ay,
-C(O)Het, -S(0),NR°R’, -S(0O)4R"’, -S(0)4Ay, cyano, nitro, or azido;

mis0,1,or2;

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;



forma conmpound of forrmula (I-F).

WO 2006/026703 PCT/US2005/031099
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each R® independently is alkylene optionally substituted with one or more of alkyl,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or

hydroxyl, alkenylene, cycloalkenylene, or alkynylene;

each R' independently is H, alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl,
-Récycloalkyl, -R*0H, -R°0R®, -R°NR°R’, or -R°Het;

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, -R%cycloalkyl, -R°OH, -R°OR®, -R*NR°R?, -Ay, -Het, -R°Ay,
-R%Het, or -S(0)4R%

each of R® and R® independently are selected from H or alkyl;

each q independently is 0, 1, or 2;

each Ay independently represents an optionally substituted aryl group; and

each Het independently represents an optionally substituted heterocyclyl or
heteroaryl group

comprising the steps of coupling a compound of formula (X)

R"),
| X
s,
N
N~g?
N\ N—RZ-0R’
N
Hal (R4)m
(X)

wherein R', R2, R?, R, R®, n and m are as defined with respect to formula (I-C) with a
compound of formula (XII1)
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B(OH),

G

(X
in the presence of a catalyst to form a compound of formula (XII)
(R,
N

© N N>—R>-0R’
&
)
wherein R', R%, R?, R*, R%, n and m are as defined with respect to formula (I-C) and

following said coupling with reduction of the compound of formula (XII) to form a
compound of formula (I-C).

70. The process of preparing a compound of formula (I-F)

_Z
1)

/
o A,
T

N
—
N -

I-F
wherein R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, -R®Ay, -R?OR?, -R®S(0)4R’ and Z is C4-Ce alkyl or Cs-Cgcycloalkyl;

comprising the steps of treating a compound of formula (XXXI-B)
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\ / \_ N-z

XXXI-B
wherein R? and Z are as defined with respect to formula (I-F) with formaldehyde

under acidic conditions to form a compound of formula (I-F).

71. The process of preparing a compound of formula (I-F)

N

I
/T
N -
\ \\/N 7

I-F
wherein R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, -R*Ay, -R?°OR?, -R*S(0)R%; and Z is C4-Cs alkyl or Cs-Cgcycloalkyl;

Z

comprising the steps of formylating a compound of formula (XXXI-B)
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/M
N\ /N N-z
\_/
XXXI-B
wherein R? and Z are as defined with respect to formula (I-F) followed by reduction to

form a compound of formula (I-F).



