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WD 2006/ 028896 PCT/ US2005/ 031098 1 CHEM CAL COVPOUNDS
Field of the Invention The present invention provides

waewejo2gsenpounds that denpnstrate protective PBET@81085/031098

on target cells fromHV infection in a manner as to
bi nd specifically to the 5 thenoki ne receptor, and
whi ch affect the binding of the natural |igand or

chenokine to are 4 and/ or CCR5 of
a target cell. Bac%mhﬁimiﬁuﬁﬁ ention H V gains
entry i nt o host cel | Bielwyofiteaimsentiort he CD4 receptor and
at

R e e S L e
?ffﬁsitswﬁ\éﬁﬁsﬁ'i Geds frem &fhY tﬁ‘fecﬁSQERB a mifapeassto Pindispexificali todhens
effentdkivie "@debloy, a8 Wh@i@ﬁ"éct% tﬁrﬂ%gc‘d?trfe%ﬁ}i’él%and%r\fhemokme

h - bl
PR #oCaRt BT RETHE et Vi ral envel ope

protein gpl20. Bi rB;hchgrouoﬂ offhe2iventibh CD4 and the
appr OI@IR/ g%Fn@ eﬁﬁ)é(nﬁocr%@{ &iis B)?r%%r‘s of ltr'[é (ﬂ)fr%@ép%%%'a?@% one

chang
ﬁfrtﬂcewtﬁr exareseryl gpiae SU”H@@ Obthep@!i mem@aww-t@gbﬁqm af Iy

Uitk frREhem¥kihdreb&ifor st s, %Er’ea?‘?%blegﬁalﬁ@w W/ infHhly Gse
envel o he cel |l . Subsequent

f the r
CHERERe e s Teranlar Bl Grireenibr5harlatonl dBRangS onGYPHao:
carlableadionesof therva Ihep locatéd oruiat vieal endeloperpadtein gpi 20C Hindiy

J@OCI attﬁeagbh gp%% aEBr%Fmé:tg l:$ F‘eceeﬁ’brI J&smﬂ'ts% .J:J gortl’c?rﬁ%#%l

¢haage ped ermapking oha sgconeh wirat emw&py pmﬁmp@k@d op4 B mtem
@@%bsé&@éntly@rﬂgragt@ WA thedRsteel RrnimRsRl r@QJItFﬁ?lm fa,g.@nbf fhbat
d|nh|b|t the interaction of ei t her
RS elsR P Ut Pebssaan et VL @ pte ¥malan TP dha
hdut célr alabsrtnn theadontinuatibnsd aisat repllcation dEtius itfection Bhdst 0€lls

\%Wﬁﬂﬁg ﬁgdaﬁg gsé%%flalegf\nﬁt’mﬂean%é Qip%/%e or oﬁheocrellT ttr1 opl ¢

nat i on
torfeat@pyaf thard@rM@emplhapf GLRIRG o GXGR, CHM, afd gp128@| ecti ve

CXCRé4a Bﬁﬂrﬁgaf%@al S&uAt Maf s lhhlblnthe aﬁeraaloﬁfof‘ §5120\th either

E omin vitro studies have
GERBAY S EXERACIY bl b3 D HSergiraangaicis sl aimenser 4 o
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SRt reS byl i Bl Bt o rPBlon ot T cxoma
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 AIDS-related dementia via

induction of neuronal cell apoptosis.



ant agoni st AMD- 3100, have denonstrated that such
conpounds can significantly reduce T-tropic HV viral
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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 Pnesignal PERvided hyn@lPt 1 onkinding taderSERA Mayralsrlan AR
n%‘p%l'tlantarﬁfénh AFhér- cewgaa.g&%&m lﬁi%rir&?&@%geﬁés@&sso&ated

nal provid y SDF-1 onh bindin

Wil %n%lgawanthe KAPYR eAGIPIPNiE gromth tagians Vg@r'f and bFGF UpY

reglRtd |taeé|§bf encaadn eREBthétal wls%fnd@nﬂﬂ PashRYLSe _
associ at ed th tunor growth; the known angi ogenic

5 nefwawlarfzaa%wwe@ pdifien. tedemincells dbaliexpess SR migrate
artdéditeré b IPRERNB&d ald B rﬁaﬁm st&E?EalJceﬂélmat eﬁbiéfs SDF-1.

neovascul ari zation in Vvivo addi tion, |eukem a

cel | §he piading ohPRE @)@%&Rﬁf@? als@ begm rRligaeAan 1S | ynph

pét%d;@ﬁe@@%f B sARFISHVréiial aNYraft Rldcion Bsthrdidefsrgic airway
The bindin f SDF-1 to CXCR4 has al so been

'”?‘?‘fﬁ!’\aﬁ% atehetmenidizpasg ogh@ii¥sof  at her oscl erosi s,

10 r ena’rh@bde@grﬁtamenn@m RGire@Rda6 toipoutad tidtlcan gbpasaége\wmat
fl ammat i mer.' s _di sease, and arthritis.

Z
m?ﬂ‘éatﬁrfé‘gm‘??'”ﬁﬁ%ﬁﬁ’tqf@ﬁ“Y'@ Srehchesmpking '86?—&5@&%%”% Qt't are not
lirfiédd tdCCCRY, 80RR! SCRBACCRAPATCR3! ECRBECTR7NECRBCERTR,

Y Sych _che receptors include, but are
ngkz *’%ﬁ@ §XE54 6@@ CCR3, CCR4, CCR5, CCRS,
%R?Thmgﬁntmﬁon pfoidee nog@@%po@é@ﬂﬁl at dislmbdr@@Bt fptrotective
resen ven rOVI es nove unds. t ha
15 offabi L Eram ol TR ELY NECHR8 it el oo RRecigp the
cﬁdnﬁl{kldd r\?!cdsz)re ahd @Richraffact e amamg\s/% _trcehrkut??| @t@ata lﬁf cBéthbRine
to the | ece n [ ec e
to VoG RIG" SHO R CRGRA A RO R a6k ne. (o o
receptor such as G¢nhasnel the InkeRtionf a target cell.
of the |Ipventjqgn The resen i nvention
oo T e ehReT Belulds fieb s o loapla D!
(R,

20

including salts, solvates, and physiologically functional derivatives thereof, wherein:
tis0,1,0r2;
each R independently is H, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, -R?Ay,

25 -R°OR', or -R*S(0O)R"";
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J)t t N( RNR2 RNR3I NyPpa 20 (R)m(I)
i ncluding salts, solvates, and physiologically

wo mvetegspal deri vati ves thereof, wherei n: t iBCOUSHN5/031098

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

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

-RaS(O) gR O WD 2006/ 0288963 PCT/ US2005/ 031098 3 each

R independently is hal ogen, hal oal kyl, alkyl,

al kenyl , al kynyl, cycloal kyl, cycl oal kenyl -A
eacliRAjndepppdently ig-haiegen. trloakyl, alky; alk@%talkynﬂamlkyl NR

cy@lgglés%yl R%VRN@?) NRGCII\@@E? RG( SN AR epO,z%ng NR°R,
R?PS;B%BE 0002@(’ OMQQ;RW @ Nﬁﬁﬂ r 6Oy,
cgéjost I-S?OENRSR()LS(@))%M 8;‘]0)5% t&yémhtﬂf‘ oFdzid®y be

tuted throu
n isék i a@fydi suefuthaban emay hg: SURQl'tP@dé'@Pé@h%ﬂ”ferdﬁmCéecbr oup

tefr b 'irfbﬂn&ﬁnd" al kyl , hal oal kyl, cycl oal kyl,
oal kyl al kenyl al kynyl , -RaAy, - Ra(PS or

R% 'RQQ%QGBFQFQQ%GWPNOF@SW@ af bt aliyb betoalsyleayolgaliy!, -Biayelealkyl,

ly nj 1Rad3s | a
allgﬁ'ngﬁolgrY(k);l,' R‘ag kgnd)s/ﬁ or - FE*’ySr(S} Ky l_/vheré"i’r! Ro‘rsm susb(s(tsguéeéiswnh

araige Br AkylMinependent |y i s hal ogen, hal oal kyl, al kyl,
RBS 'Fﬁ%hkk/b hélblsn(ﬂmcldéu&l afklehw alk rFyY Ch@%} b?fnﬂb(%ﬁéf
eacmp% mdepenMWlog%@@IMIoalkyI@I@m@Ikyﬂ@%@lkyﬁ
_ &%,RL RANHHE&H %ﬁy’ -OAﬂ@iE‘?tRaORw NR6R7
Sq&d%, C(O JR, é(&)%QRlOCOZR&) gcA: 2R1%y C(O)NFr{uRt' —C(O)Ay,
-C(O)Het, -S(0),NR°R’, -S(O)4R"®, -S(0),Ay, cyano, nitro, or azido;
mis 0, 1, 0or 2;
each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
pisOorf,
Y is -NR"-, -O-, -C(O)NR"-, -NR'°C(0)-, -C(O)-, -C(O)0O-, -NR"’C(O)N(R®)-, -S(O),-
, -S(0){NR™-, or -NRS(0),-;
X is =N(R'),, —R®N(R?),, -AyN(R"%),, -R?AyN(R),, -AyR*N(R°),, -R?AyR*N(R"),,
-Het, -R®Het, -HetN(R™),, -R®HetN(R),, -HetR®N(R®),, -R®HetR®N(R'?),, -HetRAy,
or -HetR?Het;
each R® independently is an optionally substituted alkylene, cycloalkylene,
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?0OR®, -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 q independently is O, 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.
In one embodiment tis 1 or 2. Preferably tis 1. In one embodimenttis 2.
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15 mis 0, 1, or 2; each R5 independently is H, alkyl,
al kenyl, al kynyl, cycloalkyl, or -Ay; pis Oor 1; Y
WO 200688806 , -0-, -C(O) NRLO-, -NR 0C(O -, -C(O) PCT/US2005/031098
-C(OO0, -NRIOCCONRLO)-, -S(Oqg- , -S(OgNR1O-, or
-NR10S(O q; 20 X is -N(R10)2, -RaN(R10)2, -AyN(R10)2,
- RaAyN(R10) 2, - AyRaN(R 0) 2, 4-RaAyRaN(R 0)2, - Het,
- RaHet, - Het N(R10) 2, RaHet N( RlO) 2 Het RaN( R10) 2,
- RaHet RaN( R10) 2, -HetRa or - Het; each Ra
i ndedpé&naentogiment Ris b'pﬂkwlnayqlqa"g/u@e&%ted al kyl ene,

cycllﬁaﬂnbséh%e.mer@h@%redw ﬁbé?ér@é\%'ﬂ%ﬂ ene, or
al kynyl ene; 25 each R10 1 ndependently is H alkyl,

cycllB@nr@gmbodimest piis 0.al kynyl , cycl oal kenyl ,
- Raqwne%h'@bh.men?ﬂ% anmalodﬁ'\'ﬁ@%kyl%lkyl ReRet Nﬁaﬁh

7 1 ndependently are selected fromH, alkyl,
CQ#&erﬁfPNRaﬁz k§hS¥ano. cycl oal kyl, cycl oal kenyl ,

- Raqwne@rﬂﬁbhlmen?ﬂ@ew Mloa RS ealkyi\ypreféﬂab%R? is
RaHet, or -S(OGR 5; eac
a'*%d%@”ﬂéﬂpyﬁ%ﬁ"@ lsel ect ed from H or alkyl; each g
i ndepRnd@ftdodinként R? |s]H Akyl a\au&awn oeezuoample@ene@m i another

represents ap_optignal 'Iq)( substituted ar lzgroup and
erphrdimegt 'ﬁ&e@e%“ q:xcgp @br'@@ﬁ@@b&ﬁﬁwﬁ Fraly %Jky' or

cysleBkyil tF%@?’ab‘ﬂsz -a|kgp 6- menber ed heterocyclyl or
In one enbodiment t is

het er oar yl
Pr ef! BPQSIW‘QO"I’%&)’E R isH oyl JMYW?lo?IkY'Sa|§e”WABr a'kyny'
Pr%fé@ﬁdl@%?s% ey, /Helﬁ%(il@ﬁ/o%ﬂcﬂ&ﬁ( I4MbFe sreferaunP R is'm BF alkyl.
al k)y cl oal kyl or I n one enbodi nent
M@feupgefﬁfqﬂ' B} ﬁﬁ/ Preferably R is H. I n one enbodi nent

n i Sin@nelembdapneéitaodiorent n is 1 and RL i s hal ogen,

Cyarld onby e e 56 2. RSlekety M Ryl hal oal kyl , or

cyclwabkky is nBt @R mbleyabiRZisiohe or more of halogen, haloalkyl, alkyl,
OR'™, NR°R’, CO;R'™, CONR®R’, or cyano.

In one embodiment, R? is alkylene or cycloalkylene and is substituted with
one or more of alkyl, oxo or hydroxyl.

In one embodiment p is 0 and X is -R*®N(R'%),, -AyR®N(R'°),, -R?AyR®N(R®),,
-Het, -R®Het, -HetN(R"°),, -R*HetN(R'"),, or -HetR*N(R'"),. Preferably X is -
R®N(R'),, -Het, -R?Het, -HetN(R®),, -R®HetN(R'?),, or -HetR*N(R"),. More
preferably X is R:N(R™),, -Het, -R°Het, or -HetN(R'),. In one embodiment X is Het
or HetN(R"%),. In one embodiment X is -HetN(R'™), and R'® is H or alkyl.

In one embodiment 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™),, -AyR?N(R'),, -R°AyR®N(R'),, -Het, -R°Het,
-HetN(R'"),, -R®HetN(R™),, or -HetR®N(R™),. Preferably Y is -N(R')-, -O-,
-C(O)NR™-, -NR™C(O)- and X is -R®N(R™),, -Het, -R®Het, or -HetN(R™),. In one
embodiment Y is -N(R')-, or -O- and X is Het, -HetN(R"),, -R*N(R"),, or-R®Het. In
one embodiment, p is 1, Y is -N(R')- and X is Het, unsubstituted or substituted with
C1-Cs alkyl or C5-Cg cycloalkyl. In one embodiment p is 0 and X is -HetN(R'),. In
one embodiment when X is -HetN(R'%),, R is H or alkyl.

In one embodiment tis 1 or 2; R is H or alkyl; R? is H, alkyl, or cycloalkyl; R®
is H, alkyl, haloalkyl, or cycloalkyl; nis 0; and mis 0. In one embodiment tis 1 or 2;
R is H or alkyl; R%is H, alkyl, or cycloalkyl; R® is H, alkyl, haloalkyl, or cycloalkyl; n is



al kyl

hal oal kyl ,
is H alkyl,

or cycl oal kyl .
hal oal kyl ,

cycl oal kyl, or

In one enbodi nent R2
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wW@r@blozss9e enbodi nent R2 is RaAy or -Racycl oal kpeT/Ub2005/031098
one enbodinment R2 is H alkyl or 10 cycl oal kyl .
Preferably R2 is alkyl. In one enbodinment R3 is H,
al kyl', hal oal kyl, cycloalky5 al kenyl, or al kynyl .
Pr ef er abl y R3 is H, alkyl, haI oaI kyl, or cycl oal kyl .
More preferably R3 is HoO 0I\/bre preferably R3
0: FiSil; PO difsbiat HehtetiR' S @ndf% i ortlodapdliehént m

unlsabslltlﬂéd 8r sUbslRicaathycT] §|kg+ or‘(!gfm dyblb§|k Olin Qne Ehbodiment t

re era yIS ong or nore o ,
is ém?l Ris byt glkylhR6 87, ade@t@yc'@mﬂagﬁ S %@Iwyaﬁ%alkvanbne
cyBIBBR lm m [30; 'pSs al ¥yd MIR"Q - %/Qi@ﬁh'@y'd?nﬁR@C@ -i % is -Het

subst | f,ut ed with one or nore o

OFhVa"M'%sz anthHets yRRHEsHivRA Frsivbstiuted Wih GreCoaliog or Cs-Cs

0
cyclBéIEﬁlerQ)l& anoﬂ%Réﬁ%B’éiﬂ)e%t Y'leREhgliQo R3NrRBHO XA H)e(tls Hagt,

pr oflB0AS pglbgd nf 2 |§§N(r|315{)|§ orﬁé}fyl Rzgéﬁeglkyl orl\cl:(y%g?kil R®
is HHarkM( ﬁ\’él@élﬁyl or%?b@blMlRl@@ m ®0; phletl BaBI(\R%ONéR“’)NbOe

r abl o -
%@Rﬁ( RIolNB. C((s)n Flg,l,ﬁbﬁeﬁlg& ®)x qng Hqéfs qu,pbstltuted or
subeﬁtm@atmm; ¢Jhlmeregnbgdyémkylx i's -Het N(RL0O)2 and R10

r@{eraabllf %et is p@engln%?%%gglgg | a@%ﬂ@g&@y@yﬂdm%ﬁmldamle
pyr |$(1@) GIRhE fike. AN dnﬁbodﬁﬁéﬂ(tlﬂb@)s%l eridyH8a plpBAdindi or pyrrolidine.

N
In Rk meiw? bt rp'pqquQaNP‘Pifé'j‘E or pvr&? ernskﬁuysweg with C:-Ce
aIky’N( R10) - 0- » -C(O NR10-, -NR10C(O)- and X | s

glé ﬁ{andlir%eni Rk—l%e)opflorally sgb?sng&%l with at Ip@ﬁt one of alkyl,
aIkdﬂ?trN(dRi;@) BalogEiaMaREYE cy€lbalikka H8icloalkbxyd @y amide, amino, or

aIRnRe: T et A e PRI Fussaiewly fljbass one of

m amaxgzymjd&adykhblogém harzlikgTiepclbanynt cyploatkoky, @pghoXahtide,
%Iﬁlp%} In one enbodi nent _ when X | s - Het N( RlO)_2
a"ﬂﬂ%‘?r K¥EGINY| kyl . In one enbodinent t is 1 or 2: Ris
HI Orin @hﬁ)ernbo%erﬁpht 0 ah&xl is —Het. BrefetadkyHet igiansdtstitlgted or
: 0 ;and mis
Bl il e £ St GCioyonlyla o1 Blkyl - o
i s Hereferdtly theaubstitaéraalykX is IdédtedsonHhe akgigled uhldaa@t)kmlne

rin%ras |X Arr%%‘a (¥$ nits

Compounds of the present invention include:
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WD 2006/ 028896 PCT/ US2005/031098 5 0; mis 0; p is O,
and X is -Het or -HetN(R10)2, and R10 is H or alkyl
wW@naoMessoé s  unsubstituted or substituted w t hr@luE®05/031098
al kyl or C3-C8 cycloalkyl. In one enmbodinent t is 1
or 2; Ris Hor alkyl; R2is H alkyl, or cycloalkyl;
R3 is H alkyl, haloalkyl, 8 cycl oaI kyl; nis 0; m
isO pisl Yis-N(RlO) -0-, -CONRLO-, or
or - Het N(R10) 2, and Het
uns u’MMqﬂmdr’\éﬁ - "Ledwhwnﬂreanmlmﬁaeqﬂ eeleyridn- Zwﬂme@wms

59)77(3 Eéﬂjak re 8|-dhmﬁﬁharﬂﬂm@t her enbodinent Y is -N( RlO) or
In one enbodi nent i S or 2; i's

H orN'éi5R(§TEth¥@ plgergzmy ipydazoldy2- e}wm%ﬁw}metw N-,ngetlpyl-

5?|7k84etrahﬁir©-%|- tolindingycl oal kyl ; nis 0; mis 0 p I's
| S -

X i sN-Meghyldf-({2 %1%«fmfvjeéhy'hhe'ppazmﬂ'"u‘i'é)z{?bh%walnyf ig- 2or
yu}ll%tﬁwmswtslt&@hwrbfa &mnérﬁaﬁi.r{eyl or C3-C8 cycl oal kyl.

Preferably erazi ne, azeti di ne,
Pyt 1 IR AR B aTEy s .8y Gt GHEoT R TINGh

m@(h?l}uﬁfﬂ&@ﬁ@ﬁ}pyh@h -5Ly8)- ﬂp%FézﬁHe&QrboWl%r azine or
pyrroli

pi pel: é‘i*?twé e 13 Pwsrqzmnﬁmgwa ?15'fav@em- -Y'ﬁ"%ﬁylbé 6,7,8-
te@hhydro-8- quﬁ1d||ﬁarﬂi’ﬁ|§ enbodi ment - is optionally

B by T s b Pl vty
methgiithid 6] 102 a] p3AdinG-yI P1, 2- e%théﬂehmm. I n one enbodi nent
R IO TN R TR RL Y SR i v
5,6 7¢8-@trakydro-scytehaliabieiey, cyano, amide, am no or
pr of MR- A S ORelbE T s erBimBacns Tl 24 ¢
yipiehy@)-5,617 & tebhh o 8- dﬂyr!\ohﬂém%‘ C8cycl oal kyl . Preferably
e BRI s b CE B P S St Phcl e
yllhdthyR25,6,7,8-tetrahydro-8-quinolinamine;
N-(1-Methylethyi)-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-
2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-(2,2,2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-({5-[4-(1-Methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-
(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-[(5-{4-[(Dimethylamino)methyl]phenyl}imidazo[1,2-a]pyridin-2-yl)methyl]-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine; and
N-Methyl-N-{[5-(4-pyridinyl)imidazo[1,2-a]pyridin-2-yljmethyi}-5,6,7,8-
tetrahydro-8-quinolinamine.
Preferred compounds of the present invention include:
N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a)pyridin-2-yljmethyl}-N-methy!-
5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
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i nvention include: WO 2006/ 028896 PCT/ US2005/031098 6
woRMeE8be N- { [ 5- (4- met hyl - 1- pi per azi nyl )i m daze{L/pR2083/@31098

yridin-2-yl]nethyl}-

5,6, 7, 8-t etrahydro- 8- qui nol i nam ne; ‘

N-{[ 5- (4-Et hyl - 1-pi perazi nyf)i nmi dazo[ 1, 2-a] pyri di n-2-y

I]rrethyl} N- net hyl -

8-t et r ahydr o- 8- qui nol i nam ne

N- NelilMﬂthW\( {[%(t aiperazingifmyjdazokl? )alpynﬁmp%ylhmtw} $.Prfi&taz
tef?%ﬂyd?d qui})hrolu‘i’érﬁm@
8- tetrah)édro qui nol i nam ne;

1 1 t'g{ym;hy\w (2-{[methyl(5,6,7,8- tetrahydro -8-quinolinyl)amino]
ménfgg/lﬁnidarﬁﬁ@bﬁafncﬁn?: 12%@3%%%% qw nol i nyl)am no]

i mdazo 2-alpyridin-5-y erazi necar bOXY
| at e’}; {[5-(3,5-Dimethyl-1 plpera2|nyl)|m|dazo[1 2 a]pyn n-2-yllmethyl}-N-methyl-

SNY%Bﬁh){d}th r(ohn&hfh@f azinyl )i mdazo[1, 2-a] pyri di n- 2-
'yl ] met hy 10 t et rahy droSaumoIlnamne

X\ N VB AT B p b R R ITIgeRcb L ARHB-S-
yI]\ﬂHé’thl}'—S‘B'?)Sif&rBﬁﬂrdro 8- jumohnamlne

-5-yl)-1, 2-et hanedi anm ne;
N- { ['édﬁ"@%%ékﬂ;iﬁ i fﬂ?tbé'rhE'PﬁsﬁZWm%[h?ﬁPé{j W01 di

yl]ﬁT&h)%}Lﬂ Wd%éltr}ah%%tdlh(ﬂdmamme

N- Ne’t’ﬁw\"%yﬁ@'w ({15 féq(ﬂ r’T‘?FBY'ﬁW'H %P%é%'ﬁﬂ]'ﬁ@?}?[ﬂnzoad%[d'"'

2- }Ifrﬁeﬁh}lﬂ‘.ﬁre 18 RetPahydro-8- qumollnamlne and
] net

tetrah droﬁq inolin
X ( 1N1{/éf{ﬁ;11%ﬁ§nv5a"wq>r@tmﬁ hROY R dazoﬂ%émwﬁﬂ yiretagkN-
m@t[h I-%,6 I PietriaBydio-8-quinolinamine.

thI tetr dr o- ui nol i nam ne;
N- ( riﬁ éfleéf?ﬁﬁPTpRPQd{s rfs?fﬁﬂﬁ’ﬁf“é?rh‘?g}‘dﬂ pi perazin

yl ] INJME!ﬁﬂ-[I\ﬂ-{[Q’-(@hﬁ&HyII dlprper JI)|m|dazo[1 2 a]pyrldln 2-ylJmethyl}-
t etrahydr qui nol i nam ne;

5§\L7{ %"em%@rﬂ}{m%“@?‘b‘sr azinyl )i mdazo[ 1, 2-a] pyri di n- 2-
yl 1 megmyliEthNI{(12pigeradzinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-N-methyl-

5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-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-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine; and
N-(1-Methylethyl)-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a)pyridin-
2-ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine.
Compounds of the present ivention include:
N-Methyl-N-{[5-(4-methyl-1 -piperazinyl)imidazo[1 ,2-a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Ethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
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trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinam ne;
N-({5-[4-(1-Methyl ethyl)-1-piperazinyl]imdazo[l,2-a]p

wq eoodiozss? yl } net hyl ) - N PCT/US2005/031098

(2,2,2-trifluoroethyl)-5, 6,7, 8-tetrahydro-8-quinolinam
ine; 25

N-[ (5-{4-[ (D net hyl am no) neBhyl ] phenyl }i mi dazo[ 1, 2-a] p
yridin- 2 yI)rrethyI] N-

net hyl - 7, 8-tetrahydro- 8- qui nol i nam ne; and

N- NE’i’MﬂthMﬂ@l"( 4. Wﬁymwr» pinpeainylimidazall3 alpyiidin2- |
yl}b‘r@?ﬂyé b.7B- {étrZh)%rolge%{;ﬁ&.ﬁ%&eS qui nol i nam ne.

erred ng)oun resent invention include:
30 N-Methyl-N-{[5-(1- plperazmyl)lmldazo[1 2-a)pyridin-2-yllmethyl}-5,6,7,8-

te%%?@g'équl}#oﬁrﬁaﬁmﬁét met hyl - 1- pi perazi nyl )i m dazo[ 1, 2-a] p
yridin

R Cird ot R-G-BmethyHE 6 Tesetrobyclo--quinolinyamin)
m&hf/lilﬁncfaéoﬁtiw leduﬁ”SWﬁélean)aHWO[l 2-a] pyridin-2-y

5. 6 N &érmlwm)( -d-rinegerimdimidazalhe-alpyridin-2-yllmethyl)-N-methyl-

55‘[7%&%%“,&{? @{q@ ,{oﬁng,g,mget hyl et hyl ) - 1- pi perazi nyl ]i ni daz
id
1} MR Nl (3 8-re i ainsraznybimigaaokbaelRyrcings

yl]%%@ﬁh}@é&%teﬁ%%de@%%dﬂﬁ%% 7
N- Met'h N-{ E) erazi nyl )i m dazo[ n@l ridin-2-
11 b ety - Gt By P BBz e AlByricin 2
ylIMethyMt5T6 i7reRielithydvb-82uiddiRaMmine( 5. 6, 7, 8-t et rahydr o- 8- qui

I |
et HY Mﬁtfaépz%»[lwisawgrm@hwe@ym1)waerezl@xlmweaqlamaeyndm-
2- ﬁ}rﬁbﬂw&l?ﬁ(@l 51@?&11'\?8@18-qémolmamme

p| "N r[(gz{!%T%Jlmg?\y@ﬁyraﬁ)@e@yaghwi}l%gﬁﬁ%h& a]pyndm-g-yl)methyl] N-

méthgfbmylmutr{aﬁﬁjr&% ~fhiriihahimet hyl - 1- pi perazi nyl )i m dazo|

yl] rhh(ﬂig/le}h%et%vlbNél%@rR'%%mdl'@damlﬁ@r@lmﬁnﬁ'ma Wimethys-
5,6 Wt@ﬁb@}dﬁdh)mﬂroﬁuhénhé net hyl -

Mk atelct 59@nme@wlagvm@hy&frwlls'nalummzpma?rﬁlﬁwdm 2
|}N|1e(tﬁy1)MgIrﬁathﬁHw’rb téhétgfard -8quikoliiriiéet hyl ) - 1- pi perazin
L) I EtreR - B g mgendigiserelt Ry ie 2ang
ylihdtt 85) -Ki4ndth 5mev aytbranyar-sguvlidgmieay| } i mi dazo[ 1, 2-a] p
YT O s RS 4 W eliaiNyimidazo[1, 2-alpyridin-2-ylJmethyl)-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
N-({5-[(3R)-3-Amino-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-({5-[methyl(1-methyl-3-pyrrolidinyl)amino]imidazo[1,2-a]pyridin-2-
yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(Hexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-yllmethyi}-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-{[5-(4-rﬁethyIhexahydro-1 H-1,4-diazepin-1-yl)imidazo[1,2-
alpyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
N-Methyl-N-[(5-{4-[2-(methyloxy)ethyl]-1-piperazinyl}imidazo[1,2-a]pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8-quinolinamine;
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nmet hyl -5, 6, 7, 8-t etrahydr o- 8- qui nol i nam ne. 15 More

preferred conpounds of the present invention include:
woRdMeOEBgbe N- { [ 5- (4- et hyl - 1- pi perazi nyl ) i m daze§pR2083/031098

yridin-2-yl]nethyl}-

5,6,7,8-tetrahydro-8-quinolinamne; N{[5-(4-Ethyl-1

-pi perazinyl )imdazo[1,2-aPpyrid i n-2-yl]

nmet hyl } - N-nmet hyl - 5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;

20

N- MYy FlORFopyIsVile-(¢ToetpylHiypiaenaginy Dimidazeld r2a2lPHidin2ni daz

yljRlethyf %P ﬂeﬁlaﬁ'y7 0-8- quunollnamlne
yl } et h

t et r ahydr o- 8- qui nol i nani ne
N- VeV h)ﬁ!\{- {@14( ﬁn?}hngmg@/ﬂ;ﬂ qum%{gl%cgaz 1 “alpyridin-2-

l}%‘l@ﬂﬂ% Yed Hltel’raMMrﬂ%tdWﬂl&ImEmﬁnJ 8-
tetr ah[¥dr 0- 8- qui nol

N, N, Nl ﬁf‘??é‘i“ﬂ?‘ﬂ W?@ "{Y[)W@f’?%ﬂ[k 2-alpyrdig-Z-girpethyliNgrethy-
5, G'V@ﬂetr& cﬂ'@-md"dﬂiollngrﬁme

d h
N By Dty 3 i - SRed b ezl BBy AO BN T
m@ti\ §6 a]aofé[rbﬁ}dﬂo-@ qumollnamlne

R B AT B b e ol AL I
teh‘éﬂydi’ﬂ g ﬁ{oﬁnrﬂnlﬂbpy“ di n-

& Memﬁy@% SIS AP SUROTBRT e an-25mthy-6.7-

Mdk%EHYdyclﬂpéyﬁtquwnamthydmnb- pi perazinyl)inidazo[1,2-a]p
yridj

5 6, Iy-lvgezte)éll\l gﬁ&%ﬁw@l@ll lﬂlq%?%lw&wlﬁgzo['] 2-a)pyridin-2-yljmethyl}-
6,Ns{d- étréﬁycfbisﬂcybbhéﬂ@[mynﬂwé amimdazo[ 1, 2-a] pyridin-2-y

5! 5. BSR4 oety o PRraRPHIT AP D G BPY R 3o
vl H@TWI}S?@O@ 68 2P@Bo-88quinolinamine;

gli ye(g%%%%&?ﬂl{é-&}mggﬁ§l plgterg% nZ/I_)irlrﬁJ)a\IngI jpyyd LI m daz
yI]YridﬂﬁW}t-&B.l?m fetrBhydr8-stqlincing@ine; 8- qui nol i nami ne;
VO L Gt PR DR 25 Sh ) i e
méthNpMp¥nisne T Bytetrathydta2sgumetityrhiae, 6, 7, 8-t et r ahydr o- 8- g
ui no
et Y A BB &gt ipsegnyiiTiceeell & ARWsn 2afimely
5, 6 7,8-tetrahydro-8-quinolinamine;
(8S)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-N-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(88)-N-(Cyclopropylmethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
alpyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Butyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethy!}-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-
(phenylmethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-[(2-Fluorophenyl)methyl]-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a)pyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
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N-{[5-(3,5-D net hyl -1-pi perazinyl )i mdazo[ 1, 2-a] pyri di
n-2-yl ] met hyl } - N- et hyl -

W 206/02889¢ et r ahydr o- 8- qui nol i nam ne; PCT/US2005/031098
N-Met hyl - N-{[5-(3,4,5-trinmethyl-1-pi perazinyl)im dazo]
1,2-a] pyridin-2- 10
yl ] met hyl }-5, 6, 7, 8-t et r ahydt®- 8- qui nol i nani ne;

N-(l Met hyl et hyl ) - N-{[ 5- (4- net hyl - 1- pi perazi nyl )i m daz

din-2
o1 BRI Eivaiophenymetasiy(is-(8-meihvicl-piRgizigimidazol1 2-
a]BHdkMgt] rﬁh@é?a%&%@dﬁo“a%mﬁﬁﬁm gthyl) - 1- pi perazin
I m

2- yI(PﬁirN{ Flugrop ¢n36)fmeéwllaﬂyil§r(6 rgethvir eipeidaRY igidags(1,2-

o2 4fmelrh 5% P GERRIBIlRRY] } 1 m dazol 1, 2- 2] p
et HS) e/ [Zﬁ b anbend eyt (uiérioe o lrpigrazinylimidazol1,2-

a]HZrlfdln I}szé )8%&5%(&8&\1%n%m 1)imdazo[1,2-a]p
% 6, (B: %Nr ng)rm}hy{b{\lr{[ﬁaﬂrmgthyl -1-piperazinyl)imidazo[1,2-
a]b&r(oﬁrﬁzly(]ﬁ%@hy 5(@7 %ﬁéthaﬁyem %Lmémﬁam.hel id

i mdazo

RPN R R R N P ——ry

a]Rxndm -2- methy% -5,6,7,8- tetrahydro -8- umollnamlne
K# (Dimet hyl'a qz pyrrolidinyl]imdazo[1
| 2- a(]B Megwylphenyl)methyl] -N-{[5- (4 methyl-1-piperazinyl)imidazo[1,2-

a]w/r}d'fﬁtly}]h)ettiyr}lyﬁé 8ltetPatydro-8umblimdife0- 8- qui nol i nam ne

N-{ [@3 -é’ [rMegiphgpimeth il Ml si4amethyh 1-pipsrasi iidazel 1,2-
albg’@rﬂ S/Nd{[[ rggidw’vs tBtréhylrd8igBinoaming- 8- qui nol i nani ne;

LS Ve e peisEnyAirmigerol] eyt gty
(tmbmhhetﬁylﬁmznﬁpﬁ&ﬁwms I Otetrafpdro B quiddlinaRine;

BNl {4 Vst Ri-mpetarnvhisp dRral bR ridng-py ety A4
(tﬂu%;l[fa?ﬁétu)mphénﬁ bty &6 I7aetHaRy dro BHgUIsdlinadiRene;
| BsEEE Neblopnpheny sty S BEtA: 2- y1 ] et hyl
plpérlazﬁgg' &%Mh 25a]§yr7du$2tyﬂhfeﬂwcﬁ 67 $-etthin@iro-8ajtiindRnamine;
A

SihyopFhe iR ﬁ?ﬁ%’/\gf[&(}-methypv

pipérayinyIfinittaZolyt | J- a8y riin-R-ylmethi1) &, 6,7 18- tizitldeo-8-quiHolifdrhinam

N NEERITE - fethylgapphenymet BNAS4ISYE i per azi nyl } i

pipérdgingididaza[l1 (R alpgidin-2-ylimethyl}-5,6,7 8-tetrahydro -8- qumollnamlne
L SAL T olie s BT T R VO

piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyi}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-(4-Biphenylylmethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-

alpyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-alpyridin-2-ylJmethyl}-N-{[4-(2-

methylpropyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine;
2-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}[(8S)-5,6,7,8-

tetrahydro-8-quinaolinylJamino}ethanol;
3-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}{(8S)-5,6,7,8-

tetrahydro-8-quinolinyllJamino}-1-propanol;
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9

N- Cycl opropyl - N-{[ 5- (4- et hyl - 1- pi perazi nyl )i m dazo[ 1,
WQ@2@py880€li n- 2- PCT/US2005/031098

yl ] et hyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;

N- Met hyl - N- ({5-[ 4- (net hyl amt no) - 1- pi peri di nyl ]i m dazo|

1,2-a]lpyridin-2 11

yl } et hyl) - 5678tetrahydro8qU|noI|namne 5

N-{[5-(4- Am no- 1- pi peri dinyl)imdazo[1, 2-a !orldin-z-%/

] rTE(Bﬁ)fN}{[a\(Ar@mmyf1.-p|per|d|nyl)|m|dazo[1 2-a]pyridin-2-yljmethyf}-N-methyl-

7 G, ui nol i nam ne;
5,??{%{%??}14)&1?%5%@?%‘"%&@“ %o -pi peridinyl]imdazo[1,2-a]p
yri dv.h,/¢- 'lgrln}q’qlml-ﬁi‘j-[g ({methyl[(BS) 5,6,7 8-tetrahydro-8-

afffitlerihgmérfph by Snaris oot A Riamine; |
yl] rfﬁShM{}ﬁ @"963WCBOPYI@QH;?T&&{PW@W@%U'QM)WWM redpyridin-2-
yl]hll'ew é%h)ik%ﬁé'tf‘?étﬂﬁh -8-q0hBfAfAdY | ) I m dazo[ 1, 2-a] p

i h%&SbNﬁﬁ 33)- %ﬁélmeéﬂ)'dﬁfww) Howrglidinyilimidazo[1,2-alpyridin-2-
yn}hké}@ﬁ)glv et Is%ﬁﬁ-tgl?éﬂw - §40inBfiAfhaY! ) i m dazo[ 1, 2-a] p

6 7,(89BM ytnrdSO*sHbfr@l'a?ﬁ@pthylhqn&@md»Zwalgy%dw-ﬁe
yl]i(lréttsyl} N-mettrF]yI I5 6,7, i—tetrahxdro 8 q¥|;|nohnam|rr1)er azi nyl % i i dazo[ 1
2-a] (§§)—NCM 9l-N-{[5-(4-methylhexa ydro-1H—1 4-diazepin-1-yl)imidazo 1,2-

a]y)lridﬁmizlg}mbm@ B, 677[§ t&t%r{yalf&lﬂ-hehérr%ﬂun@l i nam ne;

('8R) s %/ I perazinyl )i m dazo[ 1,
2 a](§§HVCM wi=N-({5-[me hyI(1 met yl- 3 pyrrohdlnyl)amlno imidazo[1,2-

a]WridmeJQp rrZ l'% 677% t&@éﬁyarw%gm%nrmﬂh.ﬂgl i nani ne;
rd

I perazinyl )i m dazo rid
in 2(8§) y,lrl}l ({ﬁ_[(ngihyg@) -methyl-4- plpend|nyI)am|no[J|m|dazo} 3/

a]ﬂﬁrfdmlbm ﬂemyb)*:ﬁe{ ﬁ87tel$aﬂy@f=d @ammb%a%mﬁéu nol i nami ne;

89) - [5 F erazinyl)imdazo[1, 2
a] g$el- ﬁfr{[g -{- §t|h}llnﬂe-p|99[ajzmyl)lm|dazo 1,2-a)pyridin-2-yl]methyl}-N-methyl
5 §7€B-tztr§h)‘o%J8 Lb’rﬂihﬁarﬁmaw nol i nam ne;

(8S et hyl {][5 (4- et hyl - 1- pi perazi nyl)i

m da\(§§[‘ -Metg}llﬁiﬁdﬂﬁ]gmethy ethyl)-1-piperaZinyllimidazo[1,2-a]pyridin-2-

y|}YﬂdtﬁW)t5‘B|7g8-é{r§iﬂgdr§'8tcﬁ}|rﬁcfﬁh¥ﬂfr@ 8- qui nol i nam ne; 25
pi perazi nyl )i m dazo 2-al pyrid

i n- 2(8§p Hér- 6(9{3}-31(@ megmqmmo) 1-pyrrolidi nyl]lmldazoh 2-apyridin-2-
ylﬁneﬁhﬂ)-ﬁﬁéﬁ iS"B’V“BQe@aI’Wdfd’J@J umlidiine; _
erazj n

y| ) Aﬁ,S&&%.’{ 5{ 3- Amlno 1 pyr)ohdm}il]gmldgzoﬁ 2- a]gyrldln 5) yIDmethyl) N-
mé\t}xplyﬁ6¢|81te8'awdr&@tdwddhn5mﬁe7 8-t etrahydro- 8- qui nol i nam
(88) N-({5-[(3R)-3-(Diethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-
yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-
yl}methyl)-N-ethyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-
yl}methyl)-N-propyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-
yl}methyl)-N-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(88)-N-(Cyclopropylmethyl)-N-({5-[(3R)-3-(dimethylamino)-1-
pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine; and
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(8S)-N-Butyl -N-{[5-(4-nethyl-1-piperazinyl)imdazo[|
, 2-a] pyridin-2-yl]nmethyl}- 30

W 206/02889¢ et r ahydr o- 8- qui nol i nam ne; PCT/US2005/031098
(8S)-N-{[5-(4-Methyl -1-pi perazinyl)imdazo[1, 2-a] pyrid
in-2-yl]lmethyl }-N
(phenyl net hyl ) -5, 6, 7, 8-t et i@hydr o- 8- qui nol i nam ne;
(8S)- N-[(2 FI uor ophenyl ) net hyl ] - N-{[ 5- (4- net hyl - 1- pi pe
razi ngbl i m dazo

al p3(8 Methylty- E’éﬁ'(ﬂl'l}\etbyléﬂ mper/atzevlr)lmpﬁ -Bapyiidiniz nam
05/ 031098 10
yl] t@ 5 $§Q&%I'\C}a§>8g Qwﬁgﬁ

aor o -N-{[5-(4-net hyl -1- pi pe
razﬂ‘v‘:M |m¢trwahl'o[21 rzlethyl[(SS) 5 6 7 -tetrahydro-8-

qu%ﬁﬂ{l]bmlﬁb}%eWy])mﬁ&M[‘} 2:218yridin&-YIR1 baWNSHRififes nol i nam
( 8S)(8$¢ N(Metpﬂd\bf(éﬂﬁe(ﬁ yAvyretdingllethylamirelimidazet! 3y elpyidinge

yl)ﬁﬁ%ﬂyﬂlﬁ di'n-2- %S 3(1u|nohnam|7 8-t et r ahydr o- 8- qui nol i nam

i ne;(8SBN- Methyl N [(56- {[2 (1- plpend|nyI)ethyl]amlno}lmldazo[1 -a]pyridin-2-

yl)‘h%I a éﬁ%t@f@w&lﬁfh\dr)oﬂﬁérhmb N-{[ 5- (4- et hyl - 1- pi per

da
2] py Shsoa DTt marinestyfopHimidazabRiFlsy Bz s tidh-

métﬂ% +5,6,7,8- tetrahydro -8- qumollnamme
rom) ) met hy N-{[5-(4-net hy 1p|£oer
azi r@-ﬁ)' Qiﬁt'tﬂ’ i( pyrrolldlnyl)]ethyl]oxy}lmldazo[1 2- a]pyrldln

yl)ﬁ']emﬂ]l% ﬁg&eygﬁy}% b;qu},foﬁngmﬁeS t et r ahydr o- 8- qui nol i nam

- ( 85)(&13‘@L Ndetd (B dizedsrinaridinyPethylieylimidazolte #lpyridin-gi pe

yl)ﬁié@ﬂw]}é ¢ V@-t@ﬁéﬁ&dl@-@ ollnamme or pharmaceutlcallg acceptable salts or
le di'n- ]'met hyl } , 8-tetrahydro- 8- qui nol i nam
equ@ hereof.

(8S)cd}h;£&:%u§/%m%l.mnaﬁ 288 dadb: N-{ [ 5- (4- net hyl - 1- pi pe

razinyl)im azoz{-rae
a] py¥ X’lﬂa tyl-pEYe-{ eyl Pﬁ)eeazwwméﬁ%h?dﬂFtVf'qu%v'ﬂmﬂhw&m

56 Pk AR OBl ARy ) et hyl N {[5- (4- et hy -
erazli n
2] pyVALE: o) Rt ag g cazai1 8- AR BB RSt Yham

56 ‘?%rtetrér@d('@@q‘uhlroilﬁaﬁnihé' Vet hyl 1- pl pe
razin i mdazo in-2-y methIEgN-{[S
t

(t riN-MESEALEH 1p'ﬁ‘8ﬂ‘yf%¥*‘r¥8t1h9'P?raS'"t$'l"7"d@ZP T aRyigie2g. g
yI}H’Iéﬂﬁ}I)@@mSﬂ@irah dro 8 qumollnamlne _ _

| n- )j\l-&l-eHyé‘(\é% p Np%l[a;mylplmp degzg[Z‘IIZn g]p%cﬂ‘n d2§zl]?'r£e%ﬁy2|}_ 5a 13 F}y“ d
tetééﬂydfd gouPBRIdNihe;phenyl [ methyl } -5, 6, 7, 8-t et rahydro- 8- ¢

ui nolin

( 83)’\"&1 “Pety el (54 Pt - PiRereRpY Yimigazet. 2-Alonadingr - 1

I]m }-5,6,7,8-tetrahydro-8-quinolinamine,
plt gfl{l Z‘ﬁb@}l@% ﬂﬁﬁ&[ L}lrérwt%{&ylétlh)ql q plpe¥a4|rr1ml nqpc/ia%o[? 2- a]pyrldln

2-{Ifrsethii-5[637, ewtdmyh@wa;mhammmet hyl } - N-{[ 5- (4- met hyl -
N-(1-Methylethyl)-N-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-

5,6,7,8-tetrahydro-8-quinolinamine;
N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-

yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(3-Amino-1-azetidinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-methyl-

5,6,7,8-tetrahydro-8-quinolinamine;
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pi perazinyl)imdazo[1, 2-a] pyridin-2-yl]methyl}-5,6,7,8
-t et rahydr o- 8- qui nol i nam ne;
W@ 3851028806 4- ( Met hyl oxy) phenyl ] met hyl } - N-{[ 5- ( 4Pe@BUR3005/131098

pi perazinyl)imdazo[1, 2-a] pyridin-2-yl]nmethyl}-5,6,7,8
-t et rahydr o- 8- qui nol i nani net3 25

(8S)-N-{[4-(1-Methyl ethyl)phenyl]nethyl}-N{[5-(4-meth
yl-1-

pi peV-4EH BTN bprratidayfiidazioH- 2 alpyidie2rimetnyeN7 | 8

m tigg;f{ﬁl??d&g? ﬁb:@fdﬁﬁﬁhﬁg $4 met hyl - 1- pi per azi

nyl )N-Meshy-oF 5-ﬁmethyl(1 methyl-3- pyrroludlny )amlno]lmldazo[1 2-a)pyridin-2-
yl}ﬁ']e‘?rWl)' Qeﬁazfeyrgﬂ,);@& 'BydL}no'ﬁan%es t et r ahydr o- 8- qui nol i nam

( 8S)N'N5{(f|§X€(|Wd|‘ﬂaiWI4 diagerie aPirpigazal e pyeid n-2yiEpethy -8/
métﬂ¥l25 ? '7]8”@&5}3()1&0 bl-‘q{uirﬁl&e?mlngo _
methyl }-5,6,7,8-tetrah dr o- 8- qui no
| nd%l/nl\feéh I-N- 2[;(4 methylhexahy ro-1H-1 4 diazepin-1-yl)i mldazo[1%
a]3yr{d{r{§yﬁr4|e 2 é?é-t@tk&ﬁlﬁﬂiwﬁinbhr{ﬁrﬂﬁéo[ 1,2-a] pyridin-2

t et r/‘é'Mﬁ?F)ﬂr Ro(jmqﬁlwlqwbﬁthﬂ]}-b—prpgrﬁ;pnyl}lmldazoﬁ 2-alpyridin-2-
yl)%‘iétl{ 5,64 dﬁﬁtrEWdré-a [URRJiiAghiRg! ) I m dazo[ |

d
tetr iy relbeéogqu%{ﬁdmmsﬁ%ylaﬂnmﬁ@?azmylpw#aﬁﬁLZ -a)pysidin-2-

11
yI](?r%%?ﬂ}%?@&%tePQﬂVdﬁ@%%oﬂﬁ%ﬂ%

ri difMd e}'gﬁh’\é(é%‘t @%DH?TW\OD diireridiny|limidazelt 2-RIRYEAIRYA- -

t am ne; N,
yl}%&hﬁ#?ﬁeﬁfeﬁawﬁa lﬁ’rwhﬁgrlnlnréSS 5, tetrah

qui rétiPrg ﬁnan?ﬂdamﬁs\dwwmﬁ? b%ﬁlpyzd'a]?pyllm%thﬂl ry?tp¥'1

5@7@—1’%&8 r@mdﬂuﬂmnnémne
Hexhdro yrrol of ﬁraz

W—X{S dgmﬂiylgn@?b TpilRﬁrlﬁanﬂlmldaZO 2 a]pyrldln(z -yl}methyl)-N-
m¥t|hlllf596 7 ¥8-tetrbhydRs-BYuineiifaniing; t €t r ahydr o- 8- qui nol i nam ne
( 85)VUIS((#AgthdryRieerpEnRiTYAREal HvdlpyridigiEethyr 8. 8ni

te@atq{dloa ri@mﬁarﬁliha 2
thyl)-N-neth et rahydr o- y(ilum I nam ne

WQ{P){'T’\@{[? (:ﬂggpgﬂyaﬂ (plpfrazmyl)tmldazoﬁ 2-a)pyridin-2-yljmethyl}-6,7-
d.ﬁjrdlo S%y@léﬁé’rhta['b]pyyl himasmeo[ 1, 2-a] pyri din-2- 10

yi] mst W’%ﬁ?ﬁ b f@fp ér%%ﬂgﬁ@ﬁgﬂ#nﬂ? Limaim e
6, Halg tétrdhﬁﬁ@s%y&rohbbtb slaiamld-amine; _

,""]ngy(%s‘)j'NnMezth?/'l ALY mﬂﬁ Csidesamiiman o % S ddimg! | nam
yleByN, 87t dngtrabydrd B-duiiinaming; met hyl - 3- pyrrol i di nyl ) am

L) YRSty i st epiperg2 U RFaH 2 BPYHINGT | nam

ylinieghyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-N-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Ethyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
ylJmethy!}-5,6,7,8-tetrahydro-8-quinolinamine;
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15

(8S)-N-Met hyl - N- ({5-[ nmet hyl (1- et hyl - 4- pi peri di nyl )am
waoojosmessazof 1, 2- PCT/US2005/031098

a] pyridin-2-yl }methyl)-5, 6,7, 8-tetrahydro-8-qui noli nam

ine; (8S)-N{[5-(4-Ethyl-

1- pi perazinyl )i mdazo[ 1, 2-al4yri di n-2-yl ] met hyl } - N- et

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

(8S) - N-Met h [4-(1-nmethyl ethyl)-1-piperazinyl]i

m da@gy N-{{b- é]-l}dyﬁhylcﬂ -piperazinyl)imidazo[1,2-a)pyridin-2-ylJmethyl}-N-propyl-

rahydr o- 8- qui nol i nam ne;
@{rgw&og(@‘@l%%@amt hyl am no) - 1-pyrrolidinyl]imd
azo[(ﬁS)Z

a(pygﬁppr@py]lr@ hyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
a]Wr}o‘Tﬁﬁ Biind 588, Nltetratfdro-8qLmbliddmiAE0- 8- qui nol i nami ne

(85)BR-(VBuy (S HF-(&mathyrd-pipgrzinglimisiangl’2-AiPwiginp v Imetyl-
5 @,W e Q'trar%ﬁfrwa} MAhink:

etrah dro- 8 gui nol i nam n

oo e oy pu;e(aanaolmmhzr)alpynwrmmqimms]soﬁ@d%s
teﬁfélﬁykrc?-tsii‘hmbhh)ﬁﬁbﬁﬂn%‘}ethanol

yl'} hyl'-5,6, 7, 8-tetrahydro-8

: 3- {{[5y -(4-Methyl-1 plperazmyf)lmldazo[1 2-a)pyridin- 2-y|]methy|}[(88) 5 6 7 ,8-
teﬁ&%)drdﬂs(q{;ﬁroiuﬁy'#’]a)mr%;(@raséml am no) - 1-pyrrolidinyl]imnd

o LB A € speAnITideral Bty
5,699 thokicho b(tRhREet hyl am no) -1-pyrrol i i nyl i m d

1,
AT et - (oo H (BSH .7 Srip AR i ol § nami ne

qU|nollnylhmmogmettgl:glmldazo 1,2- a]pyrldln -5- yI] 1 2- ethanedlamlne
2y pyrrolidinyl]ind
azo[@si afﬁj q)@?'uyprg yrrolo[1 ]pyrazm 2(1H) yl)imidazo[1,2-a] yrldln -2-

ymﬂe}tw/mathﬁts(eh grbiuHyatd g lgumelifanding:- t et r ahydr o- 8- qui n
( 88) C8§J (chﬁ% (@R SpYimataigminokd pysoldirytimidazal] . dxlnyidiam-n

l}h)etﬂyl)l Ndmeth -5,6,7, g tetrahlydro -8- qumohnamlne t 67
pyrrolidinyl]imdazo e
SRR TS A il TR R
yIﬁ@fﬁW@%ﬁﬁ@@ﬁ%—teﬂéﬁydro 8-quinolinamine;

(18? @%I;)?\}/E I{AQ%MI IQ—_{[{S -(4- met"nylhexa&mygro-ﬁ-l q|4p§ gzaezpllnn ?)lmldgz% 10£
a]w’r]cﬁﬁ IZ-)yllﬂmﬁ\y@ 506, B;8ttelrarddysl8 quitofintiniingi namni ne;

qui i @ﬁm@?@m%%e@ s A Gt e

a)gyredimasyh fhettyi) 56,7 8&etrahydro 8- qumollnamlne

|( gg)z@g-i II\@VIE% Vpk(g}([%egy%m (r%etR?//Irt{ ;())llpclar%i mor]Xn Jiaznhn 8 Him

alpyridiveymetty)%,6,7 8- tbﬁéhi)&*’(}tdrq@nr&hnammi i nam ne;
((jg?) ({8%1_) yg @%1 EA{/F{\B f] p?{s azmg/i]) ng) dgzo 9 'aﬂ%né.‘?\tﬂ“ %]rlgtmmgl} mg}myl

5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyl]imidazo[1,2-a]pyridin-2-

yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-

yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinémine;
(88S)-N-({5-[(3R)-3-Amino-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-yl}methyl)-N-

methyl-5,6,7,8-tetrahydro-8-quinolinamine;
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yl)methyl]-5, 6, 7, 8-tetrahydro-8-qui nol i nam ne;

(8S)-N-[(5-{[2-(D net hyl am no) et hyl ] oxy}i m dazo[ 1, 2- a]
WEY006/d28892- y| ) met hyl ] - N 10 PCT/US2005/031098

nmet hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;

(8S)-N-Methyl -N-[(5-{[2-(21-pyrrolidinyl)ethyl]oxy}imd

azo[ 1, 2-a] pyri di n- 2- 15

[
yl)methyl]-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;
(8S)-N-Meth I-N—[é5-{[2-(1-pi peri di nyl )ethyl] oxy}im da
zo[ 1(,8§.)-aﬂ-({§§,-¥(389-ﬁ-_( iethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-

yl%#rr]égﬂﬁm%éthﬁ*é?s,7,,8&73&3%{@%?%%0 a&Hhao! i nami ne; or
Y

rmaceutical |y acce e salts or' 15 esters
t her@8)-N-(oitaBurkdBiregthyiaminond axerplisindlinigaalbpuridin-2-
Wil y 4 P . .
y%%ﬁ%%z?%ﬁ@rﬁéé%;o 9?62{52’1 DO 1 ] met h b
5, 6, (TBJS%MQ%/{(aR?raT(@maetaﬂarﬁ@p -haraldinyllimidazo[1,2-a]pyridin-2-
I ' &% hBEA [1,2-a] pyridin-2-y
y%éé[gﬁk/ﬁ&éliﬂﬁg,ﬁgﬁét%% Qkﬁhmblmaﬂﬁﬁé! " "
5. 6, (BSH d@H@RyarBiestadamisri-raralidinyllimidazo[1,2-alpyridin-2-
ylﬁhé\ﬁ%ﬁlﬂﬁJ}hétﬁy'flethgf)-(ihT@ﬁ&ﬁh@&@é—buiﬁblmaﬁﬁﬁé}z' nyl i m daz
o[ 1,2-a] pyri di n-2- ' _
1 } B SCySiopTopyimetian ) M HRER-limpbyBrUTRe:
y . ) ner i )4 @ Qi .
pﬂz}l’ogjahm{r:ngﬁﬁ&[g@ %]i@lﬁggﬁ%)%g?%-é@hkm 8 qunnt?hhamlne, and
t et r&%};&ﬂ&e@yh&ﬁ{ - (4A8ihyk1-piperazinyl)imidazo[1,2-ajpyridin-2-
ylfgfr(i/il}aﬁl\,g,}?,@yt&eﬁgwr%SWr{oﬁnérﬂmﬂ?érrﬁﬂanﬂa@uﬂ@él@@cﬁé’dtiﬂ)l@’isgl?szor
e%}‘?'?ﬁ'%ﬁ’ﬁ t}-5, 6,7, 8-tetrahydro-8-qui nolinan ne;
N- (lcdmpoirdetdie) inbértibR alstifcludget hyl et hyl ) - 1- pi per azi n
yI]|mdazo[1,2-aHSg(yr|d|n ) o o
2- y1 SR hMENYENEI54gnetaylr apiperaging)igidazsl i #ralpyridn-2-
ylfhelt _I}ﬁﬁbmé-%ttrﬁﬁtdml\&-ddir%liﬁémmeper azinyl)imdazo[1,2-a]p
yridjn-2- Ilmst th-,BO, o o
5, 6, SN {a-14iNptivh] Bingiazimhirvidackb2-aloyridin-2-yiimethyl-N-(2-
m&gg/lbﬁsdy();ﬁ(,}?,7,%Eté95ﬁ9ﬂ?6181q%moﬁﬁﬁmiﬂae;pyr rolidinyl]imdazo[1
, 2-al pyridin-2- . -
yl} M‘W‘Etﬁwwﬁh@rm%‘hﬂj179'Beftaé'f‘v'amﬁzeﬁ@-alw%m%ﬂm%'}-
5,&7{,8[-%3trahydro-_8-quinlolinam{n_e(;j_ i mi.d 1.2 a] i e 2oyl
- ( 3- no-1-azetidin i m dazo[ 1, 2-a] pyr.idin-2-
) ot G50 RMEEHGI -4 el e Bl GBROl rlmidn 2-
yItRAN0S 6 F28 haniird/d-RARKIDARNED 98 13
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-propyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-(Cyclopropylmethyl)-N-{[5-(4-methy!-1-piperazinyl)imidazo[1,2-
alpyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Butyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl[Jmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
2-{{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinylJamino}ethanol;
3-{{I5-(4-Methyl-1-piperazinyl)imidazo{1,2-a]pyridin-2-ylJmethyl}[(8S)-5,6,7,8-
tetrahydro-8-quinolinyllJamino}-1-propanol;
(8S)-N-{[5-(4-Amino-1-piperidinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
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N-({5-[(3R)-3-Am no 1-pyrrolidinyl]imdazo[1,2-a]pyrid
| } met hyl ) -

in-2-y hyl

WOredokphssss 6 7,8-te trahydro 8- qui nol i nam ne; PCT/US2005/031098
N-Met hyl - N ({5-[met hyl (1- et hyl - 3-pyrrolidinyl)anino]i
m dazo[ 1, 2- a] pyri di n- 2-

yl }net hyl )-5, 6, 7, 8-t et rahydt- 8- qui nol i nani ne; 5
N-{[5- (Hexahydro 1H 1, 4-di azepi n-1-yl )i m dazol[ 1, 2- a] py

di n- 2-
Het Ir@ﬁ) 9)’ {El %t&fpaﬂm[waaquraneﬁ(Hé)mlmldazoh 2-a]pyridin-2-
yI]%éWIA}hNJmé‘th){I{FJES 18- tgﬁéﬂym&l%ﬁl?%%é?mﬁe

di aze i m azo;r
a pyGSSb.an(@ %51&@&%03&@@0 1pyrrelidinyifeidezogl, glRYERinnm
yI}rﬁlﬁhyl%N -methyl 556 7,8 tetrahydro 8-quinolinamine;

m dad QI {,{35 Whyqipﬁ]-éﬁ%zegﬁ ‘? slt)lrmldazoﬁ f a]FrJ)srrldalr% I2nyI H

yWrﬁétﬁW}thﬁdthﬁ 566 7, aﬂe!‘réﬂ ﬁilwé;wubﬁnéiﬁih&o' i nam ne;
cl oprop&(1 ES[ ¥1 P per azi nyl ]I m dazo&
2 a] Eyr-NaMathyl-N-{ (4 methylhexa ydro-1H-1,4-diazepin-1-yl)imidazo[1,2-

al r]dFEDJWHet 55677 %-tte@éﬁy@rwdrq@m%nﬁéﬁunel i nam ne;
:2 er|d|nl]|mdazo[
1, 2- @FX—%M@; i Ii—({S [methyl(y methyl pyrrohdlnyl)amlno Imidazo[1,2-

a]Ktr}dh“—Q hDetr@I)ﬁs 6’ 7 3-teRhkyIRY. iRindtiferhingl | nam ne; 15

- pi p‘éns A ﬂlél ‘5 EWHEE@F@@M&W%@& #rainygdinrasy!nge thviVrraethy!-
5, ﬂ?(a{ %trﬁzyd(r%aﬁjtmaryﬂrn@ 8- qui nol i nami ne;
1B @1 Pt BT PSS ey s igarelt.2-alpyricin-2-
tﬁw 56 708- Fetr%hy&brsad;mﬁtmma&nrw nol i nam ne;

yl] [n‘gfts @E B3é xS '"%r%@%@w&g%ﬁ% %lwnﬂi{ﬁ#vﬂ@ethww

miines, ylewu{aa@rm qUidNibmikepi per azi nyl )i mi dazo[ 1, 2-a] p
yri

Rt L B b iRabing) 1-ayreldinyimigazolt 2-alpyriin-2-
yI}hhdY?lPMlmé‘ﬂwfl[% 0 8-taeitiydro-8-quirpehadiney| ) i m dazo[ 1, 2-a] p

SR GR YR vgEne kvt miTRRL b2 A 2
ylfA%ethyl)-N-ethyl-5,6,7,8- tetrahydro -8- qumohnamlne

(283 (ﬁ?L ?(Fa&gi/(él?;\lé{(lglme hylammo}/1 pyrrgllldp r?yﬁ]?n%ilcig%[? 5m]pyr|ém 21
yiyhdtig-Nyrdpyd-58, WS&ettath@WdﬂuFol&raﬂ'umdjol i nani ne;
o AL AR Pgpnimsct 2 apyion
yl}(irisdél)‘isel Ns(hh&hﬁatﬁyl%{ﬁe?t ,8-2dtpathiy roSB-quindlivlairivgyi ne;

4- Met - . .

o MBSk G PP PRS- MG RN B yRIARIY ) - v (2-
pyrrolidinyl]limidazo[1,2-a]pyridin-2-yl}methyl)-5,6,7,8-tetrahydro-8-quinolinamine; and
(8S)-N-Methyl-N-{1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-

yllethyl}-5,6,7,8-tetrahydro-8-quinolinamine; or pharmaceutically acceptable salts or

esters thereof.
Compounds of the invention also include:
(8S)-N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
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35

30 net hyl propyl )-5, 6, 7, 8-tetrahydro-8-qui nol i nam ne;

(8S)-N-Ethyl -N-{[5-(4-nethyl -1-pi perazinyl)imdazo[1,2
w0 a(]opmtiselé n-2-yl ] met hyl } - PCT/US2005/031098

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

(8S)- N-(l Met hyl et hyl ) - N-{[5 (4- et hyl - 1- pi perazi nyl)i

m dazo[ 1, 2- a] pyri di n- 2-

yl]methyl }-5, 6, 7, 8- tetrahydro 8- qui nol i nam ne; WO

2006/ 028896 PCT/ US2005/ 031098 14 o

( 8S)(BR-NEBhylAV-NEtrynetnyl-dipiesrazinyljmidereld Zzapuridn-giyiyethul}-

5, 6 ?'ﬁe%ﬁaﬂ%% Bﬁ]u}ﬁohhé}ﬁﬁ;\@yl

dr o- 8- qui nol i nam ne;

(88)(8§D N@d\ﬂqibylétbylo Br{A-metayl- [ Binesazip)inyinazal hRslevsidinee-
yl])ﬂe\ ﬂ é‘?‘l‘}[tétrghydroa umollnamlne

din-2-yl] yl'}-5,6, 7, 8-tetrahydro-8-qui nol'i nam
| ne (8SEN-{[{5-(4- Methyl 1 plpera2|nyl)|m|dazo[1 2-a)pyridin-2-yljmethyl}-N-propyl-

568%1@{}5,?&6(5 dm,{oﬁ,ﬁa,ﬁm,enet hyl - 1- pi perazi nyl )i m dazo[ 1, 2

5, 6 % SBNt(@wIawyavlmeylyacmﬁér(ﬂmmé -piperazinyl)imidazo[1,2-

a)Byridir- §-y rﬂeM?i}JS}ﬁ 7 ﬂi‘t@t'reﬂ'@dro 8 qumollnamlne
razmg i m azg % in-2-yl]methyl }[(8S)- 5]
6 L(BEFAHRYI A5G righ ?%rﬁ;'ﬁﬂ{r@t%ﬂ&Z—a]pyndm 23ty

5§7f3{'t[9§a|6 J}Z@Idgumm,,zl,a,ﬁ;ngeram nyl )i m dazo[ 1, 2- a] pyri di n-2
6,7,8

L R M e %ﬁbv'nbpapﬁmnamzom PrlpyisiB12yImethyl-N-methyl-
5 9P el béqpinanbop!per o ny1) | m dazof 1, 2-a]pyri
5. 6. (5Sh NIRRT B i T-PiRgFAZinyimigagol.2-alpyridin-2-

yI]Mh-{]I}JH'@’? B3tbtrathyldo- é-hﬁﬁ\bmérﬁlﬁgi)rﬁaﬁngoe&héﬂy b@é’é&é&e 8a|ts or
qui nol i nyl Jami no} met hyl )i m dazo[ 1, 2-a] pyri di n-5-ylI |-

esferatheseldi ani ne: ™ 15
( 88)0:% ddperct éﬁrﬂ@gb&émw&mb@Enklﬁealr@/é@zmnaé dubstantially as

)i mdazo
h??']‘%%’?‘i?ﬂ%ﬁ"?\ﬁ {‘Hﬂ‘ I"ﬁfF egc%tqary e §f AR BXBORE}ui nol i nani ne

One aspect of the present invention includes a pharmaceutical composition
% cgdmstr?/lamno- t|o3/rr%lld|nr}41|md
Tg? ]05 r@ F‘leE unds of the present’invention and a pharmaceutically
ad{;b tgsktmh)efl\l- nmet hyI 5,6, 7, 8-tetrahydro-8-qui nolinam ne
dro-1.
H1 5@?%&9&5&9 ?Pwmlsr chidgs G0 PRRre,comppunds of the
prgsdntaivBitign bk nﬁ&syén &tﬁe?h&apaltub&byﬁé@c& qun nol i nam ne
7 (8S)- N txl-l\l— S5- Ihexahdr-
H 1, A0gAspeShefihe pg;qs i '8’[‘ Tcﬁ:des one r more compounds of the
prasdht invehtionZol Ldemmtihe tréatmeht ar, Fopretax@yfdistalesiandedniditians
ne-
calusgd by inappropriate activity of CXCR4.

One aspect of the present invention includes one or more compounds of the
present invention for use in the treatment or prophylaxis of diseases and conditions
caused by inappropriate activity of CCR5.

One aspect of the present invention includes one or more compounds of the
present invention for use in the treatment or prophylaxis of HIV infection, diseases
associated with hematopoiesis, controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation, enhancing wound healing
and burn treatment, combating bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, allergic rhinitis, hypersensitivity lung
diseases, hypersensitivity pneumonitis, eosinophilic pneumonitis, delayed-type



10

15

20

25

30

35

(8S)-N-Met hyl - N- ({5-[ net hyl (1- net hyl - 3- pyrrolidinyl)am
i no]i m dazo[ 1, 2-

wW@lgoessvan- 2- yl } et hyl ) -5, 6, 7, 8-t et rahydr o- 8- qeeTIOB2005031098
i ne; 25
(8S)- N Met hyl - N- ({5- [ et hyl (1 met hyl - 4- pi peri di nyl ) am
nojim dazo[ 1, 2-

a] pyridin-2-yl}methyl)-5,86, 7, 8-t etrahydro- 8- qui nol i nam
lne, " . -~ . A .
hypgsensitiyifysinterstitiahiing dispassedlR), idjopathic plmenary Jibsqsis, systemic
Iu@.i@ér%ﬂh@ﬁ{a%éhg éﬁk%&lhﬁlsBondgllhtls S?ﬁtemlc sclerosis, Sjogren’s syndrome,

t et rahydr o-
pqwosms mstdﬁynatﬂmwsshq ayqtqmmﬂaymé@m Py bypepsepsitivity regipqrises,
dr[]’%) gﬁ@?{e§ |gsé£']t QW# Sliehsids, aﬁfélmmune diseases, rheumatoid arthritis,

8- t'ef rahydr o- 8- qui nol i nam ne;
pS(OGQ}C @FW{"&E[Y@@S)'C BipperREhematesHsn Byastepio gF s, diVﬁ?llq pnfiey

dlﬁgé?ésl g?on‘i’dr@%héﬂirms Zautoimmune throiditis, graft rejection, allograft rejection,
yl } e ¥1 hyl -5,6, 7, 8-t etrahydro- 8- qui nol’l nam ne
graft-versus ost dlsease inflammatory bowel diseases, Crohn’ s disease, ulcerative

coﬁnﬁ:% d;% glé irﬁm?c@aﬂ?fésﬁ@bl%d@rrﬁé( riselihglé, Médilmbalaea lpbodash,

Fmmplonys et ases clarkmfis: sczsroiatenis deimatts, i contact
de%@@?(nsoa(ﬂﬁgﬁa %l—édﬂﬁgq{é@f&i%ﬁﬁ%taﬂe%us hypersensntnvnty vascuht| da

&( R) - 3-(Di et hyl'am no) - 1- pyrrol i di ¥
ecpgnepbilignyotis @pﬁngphlllc fascu is, and brain, breast prostate, ung
haémidtBidatic tis Ve Banbers: Préferbbly-the tomdmtioh G-diseass mhl'\ﬂﬁi‘@bﬂﬁ‘\
rhegrgptod ritip (gHYro9akan, REEHYPPANI no) - 1- pyrrol idinyl]inid
azo[én@a Sieey bf tHe rﬁre%ent |nvent|on includes the use of one or more

}methyl)-N-eth 7, -tetracydro- - qui_nol i nam ne;
ccgnpounds of e presen |nvent|on in the manufacture of a med|cament for use in

thé §Shtrhrit bﬁp.[obﬁﬁéx.é% of Pcomlittn Hisease ArodMiated bych Bydnhdkified

n_ -
reyqa;}t%tlﬁyfe]}'amy Pieghpmoking recepiqrds CXMA4B-ERR1i nol i nani ne
; (BGme J(éc50{ the B)es%nl(@béfﬂbh%oﬂ!ﬂe@ @be bf one or more compounds
pyrrolidinyl |mdazo[h€ % ridin-2-
Of;ﬂl‘%/ H@Fﬁ?ftl 5“’%'%’1'”&8? f%ﬁH ota gedicament fop HRIiINghg Irg@fment
PHABXIECOf HIV infection, diseases assomated with hematopoiesis, controlling

thé)s%f eifggts o? ch mot%rlagsteh%la?ﬂcmg {he chge s) %_ogug Imrg?rtor\}syl amn
trmbraatandh NetHhbh&ihg a@abd h@alidl e lbdrmtré’atuiehne&rhwét)ng%a@te?.al

nfestsnsh KRS, JoTBTRTaon AT e oD or AlB S dssRtes ARMESo|

allk r c Aifs, ihgpérsensitivity lung diseases, hypersensmwty pneumonitis,

t
et ahe g, Sl b Sae g nBauaGing bresse 1L0)
idiopawp oﬁrghb@sisnyﬁtamuemp@b%eyth@ﬁétud@ amhkylosing spondylitis,

sy%?eg%u 5%,’%’%,%@}’ Logreﬂw[sssygwéro%eet, r;%,y;n%/bgitig 8 ezrlmra]l c; )Ilog]ltlsasys[erﬁlc
anaphylaxis or hypersensitivity responses, drug allergies, insect sting allergies,
autoimmune diseases, rheumatoid arthritis, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset diabetes, glomerulonephritis,
autoimmune throiditis, graft rejection, allograft rejection, graft-versus-host disease,
inflammatory bowel diseases, Crohn’ s disease, ulcerative colitus; spondylo-
arthropathies, scleroderma; psoriasis, T-cell-mediated psoriasis, inflammatory
dermatoses, dermatitis, eczema, atopic dermatitis, allergic contact dermatitis,

urticaria, vasculitis, necrotizing, cutaneous, hypersensitivity vasculitis, eoosinophilic
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yl ]methyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;

(8S)-N-{[5-(4-Methyl -1-piperazinyl)imdazo[1, 2-a]pyrid
WO 2e0aogdsparet hyl }- N- (2 PCT/US2005/031098

met hyl propyl ) -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;

(8S)-N-Ethyl -N-{[5-(4-nethyl -1-piperazinyl)imdazo[1, 2

-a] pyridin-2-yl]nethyl}- 2019

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

(8S)-N-(1-Methyl ethyl)-N-{[5-(4-nmethyl-1-piperazinyl)i
mynt@agqqlmmlllg]fwﬁmsjpnd prain, breast, prostate, lung, or haematopoetic

’iji'ﬂr?fe(faﬁ¥ ﬁlet&% r8ayed e:tg Za??]%ﬁh?nér{é g@o é\?the on)t}ntlor(}I or
d|$q1dg.|

eajPR rwqﬁmajgg |art ritis, mfIammatnon or cancer
5, 6,
5n<§a%§e’cf g@f‘g B@asﬁgﬁﬂ%{?ﬁbh %Pg@% 3 rgéh%d for the treatment or

(8S)- N - 1-pi perazin
prypt)wawsdqzq)copdglon or disease modulated by a chemoklne receptor comprising

the kBiridlidtor o¥ bd B ¥l compBurdSorlths hrIR¥AYiAvEttiaN] PRIABR

i ne;
th?SQmﬂkl%f%PW{s[@ﬁ@B‘-’fﬁépﬁﬁ& 1- pi per azi nyl )i mi dazo[ 1, 2

- a] RYhé géﬂbcgoﬁ/thlz BRIsBM ihvention includes a method for the treatment or
5, , 8-tetrahydro-8-qui nol i nam ne;

D"QP'{){'?’@ ‘?M‘ﬂwé’ﬁfﬁ?m”ldﬁ?ws@?ﬁwmﬂ H‘i'tb ggg[alopgjeé]spyqantmllmgghe
side/ bffdvRd &ydhb[‘r{oﬁ@ap@ @nﬂarf%’rng:‘iﬁe success of bone marrow

t et rahydr o- 8- qui nolin am no} et hanol
traglsppp@h()q, EN?@?H?PQ 1’%“%6@%‘2‘9 @VF’ )bPFﬂ @%ﬁé@?ﬂt QOTQ!P?N\Ql Recterial

infellidri¥ah Bikednid ﬁflaﬁmfbtlzn 8nflammatory or allergic diseases, asthma,
t et rahydr o- 8- qui nol i nyl ] am no} - I- pr opanol ;

allepgiy thm't{q @yreerswﬁltwsy Pﬂﬁl%aﬁ%ﬁ ﬁ‘ype)rﬁmwyﬂb preumenitiyr i di

ed%Tr%pWhJ: ﬂﬁéd?ﬁér}mé\"dﬂﬁgw Lbype hypersensntlwty mterstltlal Iur1298d|sease (ILD),
tetrah%rdro ui nol'1 nam ne; 20

[ pgqt}'\lgsmlmgqqmi §8is q;@temlc lupus erythematosus, ankonsmg spondylitis,
sy@%ﬁ)l? Bblél[o'érs S??%@éﬁ@ﬂnﬁ@'p@[g%ygslﬁg Bydedfiatorafobitis, systemic

a%ﬂpf‘)ﬁ'@%'lﬁ?f PB?HZQ??%ISWW i'Sgonses. 4rug Alergigs onsed stinmelleneifs ne

aut0|mmune diseases, rheumatoid arthrltls psoriatic arthritis, systemic lupus
(8S) - N-({5-[(3R 3-(Di met hyl'ami no) - 1-pyrrolidinyl |inid
er&t@gmtogyg]rﬁmt ig,gravis, juvenile onset di betes glomerulonephritis,

atlfbl}ﬂmir{éythhdmé"gf%;e@m&\ Eu@gréwté*&iwﬁrgraﬁvassu%bsma@,e
xXa

'"ﬂﬁfﬂmam@r é%‘ﬂ di?efg‘ia )qf?ﬁrbl az’&pm ulgergfive geliugs_spondylo-
amir&;mﬁ.byls}crel?bd&mayd;soﬁaéis 71- 8e|Lmba|atéwqu@russugumfmhm5tam ne

der[pétoggea,l dﬂrgt e cgﬂ%qsmg thI;]Se)éflel%IC contact dermatitis,
uréd4ng, whonht&,— Mé&rﬁﬁiﬂi@/lchtaae&;g hﬁpéreérfsahwd U85calitd, e BEdindphilic
m{,&%ﬂ eosinophilic fasciitis, and brain, breast, prostate, lung, or haematopoetic
tissue cancers comprising the administration of one or more compounds of the
present invention.
One aspect of the present invention includes a method for the treatment or
prophylaxis of HIV infection rheumatoid arthritis, inflammation, or cancer comprising
the administration of one or more compounds of the present invention.
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 “alkyl” refers to a straight or branched chain
hydrocarbon, preferably having from one to twelve carbon atoms. Examples of
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(8S)-N-Met hyl -N-({5-[ et hyl (1- et hyl - 3-pyrrolidinyl)am
i no]imdazo[1l,2 10
w@ppyniadhan- 2-yl et hyl ) -5, 6, 7, 8-t et rahydr o- 8- QRETIOS20NE0A1098

i ne;
(8S)-N-{[5-(4-Ethyl-1-piperazinyl)imdazo[1, 2-a] pyridi
n-2-yl ] nmethyl }-N-nethyl - 20

5,6,7, 8- tetrahydro 8- qui nol i nam ne;
(8S) - N- Met hyl - (éﬂS [4-(1-net hyl et hyl ) - 1- pi perazinyl]i
“alkyld ag opad eraindndlias, hupare not limited to, methyl, ethyl, propyl, isopropyl,

'Séﬂé‘gﬂﬁ B%tko teﬁpﬁjlg ,§o;§e${t);|a,h§gﬁt9|— 8- qui nol i nam ne; 15
- pyrASowseduth@utht ¢hig gquclf@ahc}rpyme prieferedyiumier piatpmis, such as

rﬁ Bm? @IIBegngrggérﬁ%/ 61{ Porks ﬁf%jltﬁl@%“ﬁ% CT éil ﬁl)‘/(yl] WhIC

@Qjﬂ%gqum as Qereln deflned contalnlng the specified number of carbon

atéfrlni.”@mbélr erMitSRIyXint apfly for Btre? LFALYEN RiBs GHd PRGSO AT WRER,

( 8S)Anugeddherein the tsrm (RikenyRyefers 19 streighy of blanehes,ehaimi d

allﬁﬁé’t[c]hy%rcﬁ‘:hﬂiﬂn' Dhiirta 59 393 or more carbon-to-carbon double bonds.
yl }met'hyl) - t hyl - 8-tetrah dro-8-qU|noI|namne

Emﬂa'eﬂ\sn@l{l@e [b@iaﬂ)e rmibrut%t%ylnwwﬂ%)a@ the ikl i di nyl ]imd

azo[As L?se%] HéYélh q‘\ente%n a|I((5yn_}/I refers to a stralght or branched chain
yl } met hyl) 8-t etrahydro- 8- qui nol i nam ne
aliphatic hydrocarbon con a|n|ng one or more carbon-to-carbon triple bonds.

Eiaﬁﬁheé\inél{xée BB rﬁ)} fiftadtd) etrhghyIb te e rol i dinyl Jim d

Ol aeral o haics bl lepe) tlers torarmoptisnalin g belacaoight

orQJrérft%@H BBain dRalent h drocarbon radlcal greferably having from one to ten
(8S) - (C}écl opr opy| e J % i met hyl am n
inatoms xamples 0 "aIkerne as use herem mclude ut are not limited to,

m@tﬁ%léﬁé Iéﬂhw\éﬂd hip &Wée{eln%uainw bﬁlcu thediki! PreEéhyd dubatiferdt

et rahydr o- 8 qui nol i nam'ne; ' and
gr?%m%’%?my‘l 0%Q 3nel MGl et hyl - 1- pi per azi nyl )i mi dazo[

1,2-19 @éérdl I@réln 2the term "alkenylene" refers to a straight or branched chain
yl]ethyl} 8-t etrahydro- 8- qui nol i nam ne;

divatent r'i‘é(%@ﬁ?"beﬁlfq‘iﬁa&dl’f%fﬁf kaving fram gpe t‘é@(‘éﬁéboﬂr?é?f@%f
co?\fbu ﬁ’élaldﬁao@‘ catrtﬁtﬁ‘u-lofbéﬁtﬁﬂri dHubﬂi Sshds NExbiMBles include, but are
Iy 4-met hyl - 1- pi perazi nyl )i m dazo[
Ilmtﬁ@}q MH"M epe, aIIerne r2- propenylene and the like.
yl ] &3 (sddthebeif, the %rhﬁbfk@hw&ﬁéh&eﬂdlﬂb@étfdbﬁﬂbﬂ&anched chain
di arlleré hyg%ag:@rlb%? |r§d|q@_| (pzeféraﬂ)ll t?arv?nzgl fp m)olntren tc‘>j tae%\% rlbon atgrﬁz rid

comeditibid A& BymbreScahoh-B=dapidnatipidiands. dBkataples mdiude; buf@re not
2006/ 028896 PCT/ %JSZOOS/ 031098 17

'56'("43 met hyl - 1- pi perazi nyl )i m dazo[ 1, 2
- a] Y uiglidhePeidl] the®riycycloalkyl” refers 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,
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5,6, 7, 8-tetrahydro-8-qui nol i nam ne;

(8S)-N-(1-Methyl ethyl)-N-{[5-(4-nethyl-1-piperazinyl)i
wore@anegsdq 2- a] pyri di n- 2- PCT/US2005/031098

yl Jmethyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne; 5

(8S)-N-{[5-(4-Met hyl -

- pi perazinyl )i mdazo[ 1, 2-al4dyri di n-2-yl ] met hyl } - N- pr op

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

(8S) - N-(Cycl opropyl met hyl) [ 5- (4- et hyl - 1- pi perazi n
alkpxy i fideray pglogen haloalkyl, cycloalky cycloalkoxy cyano amide, amino,

an@]Mdn‘ﬂh@ -yl]lmethyl}-5,6,7, 8-tetrahydro-8-quinoli nam
I ne;

( 8S)Asnusadthpreingthe termicyalaaanyH refersde apioryienalisyastisited pon-

arorﬁ]aﬁB’éycﬂé ﬂyd?oéﬂrﬂ;dl‘?ﬁrgyé&n‘talﬂngg one or more carbon-to-carbon double
tetrah ui nol T nam n

booéswhnh{omor(aﬂy Etomes Pnpﬂ"jdtqnﬁi'nh%tb’foﬁﬁﬂ whighthe cygloalkeny

m%f Be éﬂkédﬁﬁ& hEkémHaﬂP‘bWbalkenyl groups include, but are not limited to,
-tetra dr 0- 8- qui nol'i nam

cyeleg)opﬁpmyﬁ ¥'1C3[°51p@!lt%'t ﬁxAIQr@X9nsﬁewquﬁ5¢h$ﬁ>tﬁmdazo[

Préﬁe?realsﬂwétlt@riﬂg%ugs include alkyl, alkenyl, alkynyl, alkoxy, hydroxyl halogen,
tetrayro-8-qU|noI|namne or

h&x@a@'kﬂeﬁwﬂvaﬁe@eﬁvw @midg, @gning, and slkylaming

t herofsedPefeiRIRE ErmOt élémw&rﬁseéférslta\éemdm dpﬁehéwes
t he conpounds substantlall as hereinbefore fined

SURF‘!theF’é‘Peraé?fE%“%YC%ﬁw@/Ydé‘Pf@"Eﬂ" iNge Egs@gvpgﬂr@scycmgyggge@pups
m&udé L &@e@e%.témewddb%pyweumb@tm amgjéh
oun

OSI tion one nor e COITg[})

CYBIPB?s’é/ﬂﬁ”er ﬁ%ﬁiﬁ%ﬁp?{@ea Pﬁ?fﬁfrﬁ‘é\é\é‘?ﬁ‘ fueats 0“%'”"'“"9 a'ky'

hy@fQririd®. carrier. One aspect of the present
i nvention includes onexé%“rmre conmpounds of th

pr edehised rWPéEH'E"l B¢ tergy c kRnyleReHiEers &0 ?Hé’??ﬁéﬁﬁtl‘)@a"y

su@ythafea%ﬂ-arc%gw@/@ﬁxs:ﬁy@écdrm m’fgeé‘cﬁﬂtﬁmlh@bﬁ@bf mare carbon-to-
i ncl udes one or

oAU gs BEEmPAn RUSAIESTVIRgRT otaies PERe: butisee gt

lintlied @8 Sy BlopipeRPrl, i AdsuteferabidishedlenyRAB PEyRPhERIrlene,
aCtIVb%é of CXCR4. One aspect of the present invention

ar\_drFé/F'Q eeN€r nore conpounds of the present
| NVexy it HePdin, URE terin 'hbt@rddyelat mhéte&scyawﬁéwdsaes iaf opfionally

o ARty ol SRS osh S5saPiho BELE P KRB o
urisaﬁirat@ﬁsand%%octfontmmg 6wvmaté8henéro‘ai@m ?Rieil@frﬁe @Bteroatoms
|nI n%ae‘qt E%QJ/%S i ?@%ésom r ea g)Eldé)sr and d%x}al &x }Vl%reo f
preferably, the heteroatom is N.

Preferably the heterocyclyl ring is three to twelve-membered and is either fully
saturated or has one or more degrees of unsaturation. Such rings may be optionally
fused to one or more of another “heterocyclic” ring(s) or cycloalkyl ring(s). Examples
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
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associ ated wi th hemat opoi esis, controlling the side

ef fects of chenot herapy, enhancing the success of bone
WwWOoreo60288b¢ anspl ant ati on, enhanci ng wound heal | PQI/US2005/031098

burn treatnent, conbating bacterial infections in

| eukem a, inflammation, inflammtory or allergic

di seases, asthm, aIIerglc 4ninitis, hypersensitivity

| ung 35 di seases, hypersensitivity pneunonitis,

eosi nophi l'ic pneunonitis, delayed-type WO 2006/ 028896
arpv RIIR0S/ B0 8-napbinky Aed Sebiyh rgleTPASEPSIyaNt aroups
unélwwalﬂylsﬁfé&ﬁn GlyRY, alkSLlyOH%erﬁ Md&nﬁélbfalwl béy%'a&yl

stem c upus er yt hermat osus, | osi ng spondylitis,

cy§ ke @y%r%,q amifs, 3mirg), gp¢ éwv@nwgmdr ome, polynyositis

or g JBHdHBIAR the SermSNElePEH” RSB Y b piforally substltuted
hypersensitivity responses, drug allergies, insect

mefqoyglicdVede 57 e MembelerRTRAts rigagee anJnigRally Substituted
fused BiEYdit arontatRTRG IsPtem @highsingitho o ¥SdheArbmatid!ls. These

eryt hemat osus, nyaSteni a gravis, juvenile onset
hegerapy @gs fgj’l”é?r'ﬁe?fl‘ﬁ Srfepiernivegen, %HJEUblarhﬁ’{ﬂﬁ EXYFAtee, where N-

oxitled! sufuPbRBéd, ARd dithx|degard bems@&é héf@roatom substitutions.
graft-versus-host di sease, inflammtory bowel

Pr&feé%%%ége heteraatem is N sease, ul cerative colitus;

S pOrEhdmbidy dfitheBrfaRjIefrouShRITRERSIATHcIUBRObUtahbEId not be
T-cel |l -medi ated psoriasis, inflammatory dermatoses,

limpjted et fueans thiopRgeerpy raleo Fhidazols. pyEazpiestr 'aé‘P'FetPj?%O'e thiazole,

0X2981k AisbxakBled6xdtdzole], fhladﬁidlé #ottRazol pyHdihé, gyridazine,
necrotizi Ng, cutaneous ¥| ersensitivity vasculitis

PYERAS: ﬁ%%’ﬁ|d?ﬂech'98'tﬂes'S°%H§ phenzolran, & F?th@ph%ﬂ?d'”do'e

m&ﬁz@lé’l beRFi@Rfolyl, Dmﬁﬁtz@éﬁldldyu 'ﬁ) raz6lopyritiv§/Ena Y RiZopyrimidinyl.
e condition or disea

ti ssue cancers e
Piplepefh BN 3ques LR aﬁywmnwb Allynyl Alkciombydran. Pglogen,
har@mroyclebleyla@,&mtkow dybﬁb rarnﬂwramm@\ématau@ramln@l udes
t he use of one or sent

h
| A s henein 55 SR algden SBe 1 Treriios GHGTAS. PEmDe T

jodire. the treatnent or prophylaxis of a condition or

e A ERIEHE B ohelFalOelers b TR e =8 Gp R Rsfen

wmaﬁswuammted lm@ﬁteaenonmﬁélag&s Ex@enpids dﬂbzar@hedfﬁf Straight
i nvention. in

CHGaR G KW P REPT Lee I8 e prosea i @Blignneiudey Gubate hot fted
topmemigy ey, prapyl, Ho]drdp@f ammyvranddttﬁm,aseﬁstme@muapadjemly With

o TR BG5S rbalor e ghiEFR: tieibe car oo » i el haisptir
sHoURINspihRtratedad inchidb anch Bgbstituents ésqsdﬂlmoaikw ghouipbs and the

Iktreat ment, conbating bacteri al

As used herein the 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 “alkoxycarbonyl” refers to groups such as:

‘KQJ\O/R'

where the R’ represents an alkyl group as herein defined.
As used herein the term “aryloxycarbonyl” refers to groups such as:
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infections in | eukema, inflammtion, inflamuatory or

al l ergic diseases, asthma, allergic rhinitis,
whywenssnsi tivity | ung di seases, hypersensiti vPCTUS2005/031098

pneunonitis, 25 eosinophilic pneunonitis, delayed-type

hypersensitivity, interstitial |ung disease (ILD),

i di opat hic pul monary fibros?¥, systemic |upus

eryt hemat osus, ankyl osi ng spondylitis, systemc

sclerosis, S ogren's syndrone, polymyositis or

der mat omyositis, system c panaphyl axis or

hypersensitivity respon 8La| all ergies, insect

sting allergies, autoi di seases, rheunatoid

[ h thr| m c | upus 30

Wi i Ak Tepe B B e ok éefe;n 85 1 onset

di ab&s esgd r@ﬁrelnﬂlnejtemmépltm’r tefegs to agtaniprre throiditi s,

gr af agraft
gr af '%‘s g%ogﬁésfé' Eaea'ln a% ref?%?? él%ﬁ{po |cy bowel
d| seds ased I@Telhrthe terrm“aaatsi’erefem e gibup eNgol it us;

S ponﬂ% (i9sd dl‘?ér{aln éﬁ@?etrrwa%no Ise%rg ftﬁ? g%ﬂ%&r RE ﬁﬁér? & gnd R”

Sori asi s, der ma
indepandentty rspreseme‘ﬁaalkyduaﬂmw dkymwdycrpau(ylaheterogycjyl aryl, or

héi&%% S‘Ptﬁl%ﬂ?tth% betm ¢ §I§ylgﬁl Hoc ﬂ{c\ﬁies fvaﬁsaﬁik}leng I|ﬁker through which

necr 1zl n aneous persensi
the @m;mmgq@hp Ils @ttamecz ossarmzes %‘ am@ahwsz@rsaz/see new inglode

grUed %Ech agos(bp, H% l“&]g réfefabﬁ?o brain, breast,

prostate, [*un I SSUue cancers.
Pr ef A% a&ﬂd)/herhle tluss@rmeamto@s retfersao agdduparNRIRE T wheretRiend

hl . q . .
RERHb Byl ! vty LeSlnd L LB, . o
heleregevht Exampies plamidel [ag dised herneist inddde groups euth FatGENNH,
‘ﬁb”‘ﬁ*@@ﬁoﬁ%@ggé ﬁa%@ﬁké' on or di sease nodul at ed

ptor conprising the adm nistration
of ofveusgad haseis tronghaw the presentsperification, theypknase taptionally

s%ﬁﬁﬁj@dag \Yana? Bﬁ%ﬁ@%‘?héﬁkﬁe Eﬁ% R su&tn@é&?‘*naﬂdnﬁﬁﬁgﬁle

e aspect 0 e present I nv ntlon I ncl ude
deggrees of substidatiomewith one opmershsubstitugnicgroyn. \VThenphraseé sirpuld not

béjfﬂfé?eégéﬂ s%éa%%f tn% ré’?ﬁs%tbrlagﬁgaﬁgg@b&ltu an%éltfélrrké I'E@ein

desgtiedser dﬂplqﬁaﬂ@eﬁml{w\/ Fiat@mstblpaﬁpfa@rd@ﬁry s!qﬂharﬂaﬂ argwill
J?&Eie ef&%'tﬁé‘&wr? t?HéuﬁhetdftSﬁcW?dH for Bm%t r#@(gﬂ&?l%?rvhﬁérh are

ctions I n ewna ammat i1 on, nmat or’
erworrmagw \Mlifsreﬁwopggt the@ppendedalaime. r hi ni t s,

hy pefiedsthpduns ¥ oHﬂglﬁgkl g%ﬁystﬂﬁ@% ﬁ‘l%?éh'{ah\ﬁn Yorm, a

pneunnnltls eosl| neunoniti s ype

chayasterislia Spowry ps 90|Ymﬁtpé¥$§! |alnidz§ucm gwgmarm;af@@nq (“‘p@lymorphs”)

are within the scope of formula (l). 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 stereocisomers 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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15 idiopathic pulnmonary fibrosis, system c |upus

eryt hemat osus, ankyl osi ng spondylitis, systemc
waedoenzssdes, Sjogren' s syndrone, pol ynyositis. BET/US2005/031098

der mat omyositis, system c anaphyl axis or

hypersen3|t|V|ty responses, drug allergies, insect

sting allergies, autoi rmun%é‘ di seases, rheumatoid

arthritis, psori atic arthritis, systemc |upus

eryt hemat osus, nyastenia gravis, juvenile onset
cqanmeﬂésepr@qeat?@rhm efmaLi ). @savell s anyvbiotyraneartially equilibrated

mtxmreé fhiekdof. TS arfetsemt%@ﬁt.b@also @Aalde@& ffﬁé .naﬁidaslt.s&ﬂers of the
graft-versus-host disease, i1nflamuatory bowel

cafrosadeEePresentad bYéh%if%’é‘&?é abgye as Atixtyres withiigaeers thereof in

wiSiBPBRY bomof dhithPdtmtdis b indértef, 0der ma;  psori asi s,
T-cell -nedi ated psoriasis, inflanmatory dernatoses,

der nEPIGEIS DUbBOIARROIUIAN, (762810 e Rresent invPRieR are

pHaPRbasiticAR a8eEpthble ,saltéJVSélfsaéricamp)ﬁé’s%‘él%ltrﬁd the term
necrot|2|ng, cutaneous ypersen3|t|V|%% VaSCU|ItIS

“PERFRAcRUiARIY Aeceptablg sAlissrefddQ NABANIG $altsoh e GamRoundsgf this
infrdibA. SBRE€athe cHBMPSHRT®F tﬂémeserﬁﬁnveaﬁfmhap@&hpﬁse acid

tj.ssue cancers conprisjin e adm nistratign one or

addifion salism 8%96%596?“‘(?1%a'tsﬂ'?‘“é‘é%?thﬁ‘ﬁet?ﬁ’?%'i‘?s“tfﬂ’éat%sq?@é?ate

bi€drbbrie g HaRt bitamfét@t bérate, BSILUAESIctatEBddnaiatd lcatddRate,
nment or pr.oph IaX|s of HV infectjon rheunatoid

C'%\‘f“fﬁﬂaf"t icérate, diydeachiorids, edisylate, geilate. sisylates figaraty t he

glasEptaie Sdlu@inbténg@fanﬁé’t@ Mcoﬂﬂé@aﬁn@@%ﬂﬂ%s@f&r{a‘f@ hytRBaMine,
i nventjon. ed Desc B{)I on I nventi on Terns

hygrebromidg. W‘{"Pﬁ*\'f’rtdﬁe'i“{dr%?&’@@ tBﬂatﬁéﬁﬂ'Pﬁd§eth"PH%tef Brtatsai ng

|ad@6|bﬁatbl I@Ol%téihﬁalatéﬁﬁalbaieonﬁhéélblfeymebwbtenﬁ’fetﬂylsmféte t he

ter defined. As used herein the term kyl" refers
pGPARRSSE] GRIEalsh MiCaIee APy A s, NG, oxclate,

paiEdte (enibonated vipangitdte qsarﬂxstﬁeﬁame tmhmt@/ar h@ﬁ‘ph@té)mo‘
ampl es of 2006/ 0 sizqi /' US2005/ 031098
polygajacfurongte, Siye} SPHFYiate sedwm. Etﬁafaa‘?esq'?aﬁetﬁﬁen?‘ﬂ%‘ate

sulfate, anhhte! tarl%tbytbocl@téO@WIatel ﬁi@ﬂf SUE, tnmétﬁﬂbhhhﬂdmum and
| SO

Vﬁq{?@éhﬁyu{)ﬁ}% =314 Yloniare Bot Ritaragk ey acee ARb . gk pe ypeful

in &tﬁ@mpa@tl@hoﬁfompbahbﬂﬁf tAisamntionh bhd Bese epsBs B8 totkidited to
Cx-Cy al kyl,"™ which 5 refers

for .exanp
fof'Baa{H”‘hq Pé‘ﬁpgﬁﬁ mvgg?%rel n defined, containing the
speCAsf ussdl henginethe tdrmc'3bivate” reférend a c&ﬂmdxaif va®ibe nol ogy

st%hlpmepny lfc}llfmeg by %tsho?ute Pn ﬁilse {n(/gn lotneg rcrgm%ggnJ g‘fﬁ‘%rmula 51 or a sait
or physiologically functional derivative thereof) and a solvent. Such solvents, for 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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As used herein the term"al kenyl" refers to a straight

or branched chain aliphatic hydrocarbon containing one
W@erooaes89€ ar bon-t o- car bon doubl e bonds. ExanpP@BUS2005/031098

i nclude, but are not limted to, vinyl, aIIyI, and the

like. 10 As used herein the term"al kynyl refers to a

strai ght or branched chain 23| i phati c hydrocarbon

cont ai ni ng one or nore carbon-to-carbon triple bonds.

Exanpl es include, but are not limted to, ethy and

exprementeEon. \RefgEenGe aYdemadeto the teaching o Burger's eq"?/

Chémidity ARY D?ur@bfs}éo@r'ﬁ i Edﬂo‘?udvélt 1: @"rﬂﬁbles Qhd Wrﬁ&fé@ Sfhich is

chai n di val ent hydrocarbon fadical, preferably having
ingqraeratadderen by reference i theextanbinat it B@&Hﬁff pysigfogically
fun@lokyl ®rieatives. used herein include, but are not |imted

to, net hyI ene, ethylene, n-propylene, butyl ene, and

 he A5 ¥s84 Nsrein ohe SR gfaetive @atunt gv%rﬁéh@tﬁémqméofaﬁ dryg or

pH¥RadsilicAdentmbt wiklidishe bhﬁfg‘ﬁéaﬂor B&ichI9EsPonse of a tissue,
‘al kenyl ene" refers to a stralgt or branched chain
P

Syl ABIRal LY ITER DaHS Paifls SAINtJPEINEIRRER PYIRISHeR Char GHn

clifieRint qth@mC‘Qﬁé?Qﬁetﬁkﬁlﬁﬁeﬁe%@veCé]ﬁblﬂit nﬂn@ﬁné’é\@ SholiWhich, as
car bon-t o-car bon do bonds. | es include, but

cog;qgre%@ta yqrfﬁsp@ra)dlrt\g)suqﬁqgwhgﬁ@s ng} l[eﬂalgﬁté sg)qh amount, results in

imprdved prRBhE M thealingl dréntio @r afVeliotaBh 6fd SisBasel BRoldeF, Br
SI%%@/nyl ene" refers to a straight or. branched chajn

i afpgressa ibibg ratedf advancemepkef afiseassar digordesnt he

teﬁﬁl ﬁlsb%dhﬁiés@ﬂlhbﬁfs SdopaBmMouRHfattiVend eARgncR ndMmBE
P fo carbon triple bonds. Exanples include, but
pr%(F'Q el 'up

89 nited to, ethynylene and the like. As
us edTHestefh PmodlStob2 BEUSEY Béreml ik Hténdedte éﬁcdrﬁpa's@ antagomst

o SRR RS o Sy o2E BT figpan scvaors
Inione Ipvsierred einbadimeRDsf the pmsémdmietmuomtﬁé ednPEUHds demonstrate
o RSO aciret PR B Y B BB e S gzc%gwfne
re6gtbrasiehlag GutrR4 hhwb.eccksss:ed teﬂgétycséy CTHeCindéhtioy tioherRE BN
m3Gpg L Frmprises cRBlasisd e trbehealdulan amoviter e rompoues
theffis Bffective ramlrmtuutw@ tﬂ@mhbnag o thésirué € theekhampkife Wsbeora

S AU 3 ROk b Fany FNERBRRSH Hscepior
clwmsmoebdwnmertfatéd iNG) witle vawatyof dis¢asex ATMISECXCR4 oups
mgﬁ%}gs rg?ﬂglggl av %ﬁ%éﬁre% wq%bg{)lé% gég{%%rt %P gigealsréglag(sjoeciated
w1ﬂm'dmﬁaﬁ@5élﬁ3dﬂl%ng 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 to 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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21 al koxy, hydroxyl, hal ogen, hal oal kyl, cycl oal kyl,

cycl oal koxy, cyano, am de, am no, and al kyl am no. As
waised/otsssei n, the term "cycl oal kenyl " refers tBCHIS2005/031098

optionally substituted non- aromatic cyclic

hydr ocar bon ring contai ning one or nore

car bon-to-carbon doubl e 5 b&hds which optionally

i ncl udes an al kyl ene |inker through which the

cl oal kenyl may be attached. Exenpl ar

eW%‘?WB’éPR énxﬁster‘ga IRy, ﬁUM%rr"edD@semﬁbeé% gﬁmewlpn‘?%@lsx 0,

autl Hnﬂ%QﬁWﬁs gﬁa‘!tcrleﬁgﬁﬂr? %udlr@?/éilbs % Et}ﬂn or graft-versus-host
cycl ohexenyl, and cl ohe Prefeerred

disqasst inflaramatasy B%@ ISeaperd éu‘éh R%/thé.‘f % digppse dylesrative

co?'”l{déoé(ﬁbndpmgftﬁ’réﬁéthlegaédi@@tﬁhrmahBéd?@l%@dnclu@kﬁ@|T°§éllkr)iédlated
cl oal k cyano, am de, am no, kyl am no. 10

psmgaﬂg)e@dde aéwnat%%erﬂ@m@s SYeh @ﬁa@w}a@% ecr-%f\@raéom% a

defind s @ﬁergfé%h@@%érmatlﬁél *a&tcbhaltv%gcmm@(@g QigRtdtingY &lthfeous,
hydr ocarbon ri ng pédlcc ycl oal kyl ene" groups

and-ypgERensifyjty V&F%U"H%)t eP‘Psrﬁ‘Q WOt'éﬁqslﬁ“QPB'b‘yfaéﬁ'é's and
can¥éisobut yl ene, cycl opentyl ene, cycl ohexyl ene, and
cycl oheptyl ene. Preferred substituents groups include

al kyfror uspynithesany. tstppsytically sfiective ameuRisral rromprEnd ef m

fornena (19 alskpsydsedits, SohfabdsS ah@ pﬂys‘iﬂldg’l&eﬂ Rinc@&rdl @BAdtives thereof,
substituted non-aromatic %C| I C drocar bon rin

maYRe AAMINRICTEA @S dhe rat ehegni¢ oﬁ‘df"Bo Ayr1h8 ﬁcﬁ‘tﬁjﬁg@g%h’&?@y be

er%&pﬁﬁM@éd@ﬂild@B&hﬁébﬁtlon@]r oups I ncl ude, but are
not limted to, cl o & ?}l ene, cl obut enyl eng,

cyc|%‘§‘€fﬂ %Q{X,HE\%@VG W' cg=1§€p ar ageutical compositions that

in€lli@d BBl BHoaNE of a&nﬁé}ud&%ﬂtﬁﬁbﬁhlﬂa (15 Bed Eeﬁfsmsolvates and
hefero refers to a

phygielogieal 1 closgbderatiesdhiren ang PN 8 PeGRAhaEmapsgically
ac&ysfsfaam déﬂf&rglcnuékﬁs Qdt@ex6ipieAR! erhd%@hﬁ)@ands‘ of foraad (Y ahd Sdlts,

s s 5 e e P e 0SB
THe @tnaﬁ,‘; dmhtf(s)ror @thdléﬁt(s)aﬁﬁ’st (1Y @ét@tﬁ@ble l‘vﬁlrﬁe sense of being

Ruesblbt e offen oy Sy SLine JoHelion SHEABLISEICUSHF pdne
reelptehem tﬁulpharma‘c@nwaat@ﬁpwndnas one or rmr e degrees of

B U PRy e AP P R e o
proyedsdad thiy |prépaﬁﬂ(oﬂ)of aaaaﬂﬁémtucavfomhauem mmingcadngmgl as
colrgr?p?oI f eith&%rmula (I?or salts sotlva?es ahd pﬁysm o} I?uncslonél
derivatlves 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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di oxane, 1, 3-di oxane, piperidine, piperazine,
pyrrolidine, norpholine, 30 tetrahydrothiopyran,

w@zoociogispe, azeti di ne and tetrahydr ot hi ophene. PCT/US2005/031098

Preferred substituent groups include alkyl, alkenyl,

al kynyl , al koxy, hydroxyl, hal ogen, hal oal kyl,

cycl oal kyl, cycl oal koxy, cyaho, am de, am no, and

al kyl am no. As used herein, the term"aryl" refers to

an optionally substituted benzene ring or to an
usxqatly befipy7 toutPOtg.uTleidl amesistimby he given in aginglegtosempef day or
e‘? éﬁl&hlysélﬁgnlﬁrﬁe forir F%R/s aj}f\&%gg@subocfosgé %%E}J %J&ﬁ that

r| ng Foups 1 nc
thmtamwy nggﬁhQWQSAO@ﬂﬁammunmf asat, golvatei o t ed

pt@@g)lo%&%ﬂ)}’ funclorRBEt/Ax e h% firpﬁ&??@&gﬁlé ITIII"I ? g§ grprrﬁ%rﬁlon of

tuent groups |nc

thglefestive amyainbithe cn@p@wmof foranuden(Ikger, sec@mwldo;zages should
b&X&d ﬂ*zﬁé’?&\‘ ’treﬁ of A8 dier BRI s r@fé feﬁltg%r%m no. As

use erein erm "het er oar ers to an
opt i Blmmaye@w;abfprmulawsanambﬁmwented i wnit dasedenmscontaining

n
Eﬁe@?ﬁrtﬁﬁ\teg gﬂ{@lhg gf dﬁc'g?fg mgrélrd(l:éng P@lnurﬁtFHdse %lu@( a un|t may contain,

omatic ring s
agd RpMiviting exampler 05 tait 8@haicemppyrgsof tfrthéx@ula (I) depending

omﬂe%ﬁﬁﬁdﬁ bélh@%a@@%@'r&t@%?a%mlgg‘aﬁom 'aﬁfi YEEAhe, ?\%Hhk‘ and

/or oxygen atons, where oXI fur ox

cqmdloa iobiiecatient dPrferrad sisit Bpsagedewnuiationmas these contaiping.a
daﬂz QibsE aszOb-désléeaQ RERIPAIRE e orkdh W%\Setsfrék{tligﬂ IthCFreof, of

et eroara/ roups used herein I nclude
amastivpéngredient; swych pharmacghtical farpplatiens mpy be grepared by any of

thk MelRGR el KNOWAZR R pﬁdrﬂnﬁéyoé@ tetrazole, thiazole,
oxazol e, isoxazol e, oxadi dzol e, thiadi azol e,

i sot 'ﬁhaazr@p@uticpyfprruwa@nsgpax bRngdapied fopdministiation by any
awes;srratéimee f&taxamplert?y arl é@ﬂ@ﬂélﬁnﬁd‘@ucc@le&%%hﬂg%ﬁb) rectal,

benzot hi ophene, | nd i ndazol €, benzi m di Zol

ngsgy, mypqzlgqhﬁg,puc% rsaélg]ggglyqr,t@nﬁgqrmagnbaglnal or parenteral

(|M&@‘%&@Mtbh%d¥ Wﬂamu?séulg’fr ﬁftr%bér%s%ﬂhﬁﬁa‘db#ﬂﬁél} roﬁfeo%lﬁ:h
i ncl ude al k r oxy

foraylatirns, mam%# er&pﬁgﬂd byarty|r6%t¥9<¥knowfy'alt%ar& @{warwahéor
e)ém&@by smgr’hgq |nﬁf‘£’sséblbﬁérﬁﬁb%tlve°iﬁ?|‘é§%ﬂt Wik ﬁierbatrrh;'ﬁ"(st) %F m

hal o ers to fluorine ori ne, brom ne,
eﬁcmrwg) By way efiexasmrie.Andmot means tofimitdhe inypntiqne vith §eg%d to

ceMairfédnditioss and dlsaﬁje?’éi‘ffof ARh e &rfpoundd oNF\def'eée‘ht invention
substituted with at | east one hal ogen. Exanpl es of

arg bghisved Hsgful cerfain @:ﬁ{tes 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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chai ned "hal oal kyl" groups useful in the present

i nvention include, but are not limted to, nethyl,
we@bdvglo288pé opyl , isopropyl, n-butyl, and t-butyPCT/US2005/031098

substituted i ndependently with one or nore hal ogens,

e.g., fluoro, chloro, brono, and iodo. The term

"hal oal kyl" should be inted®reted to i nclude such

substituents as perfluoroal kyl groups and the 25

like. As used herein the term "al koxy" refers to a

gr oUgAPSaRs argyegde brpreparing lay:lowasr ligeifli erestispensiansaisture and

eﬂ%ﬁﬁﬁllﬁhbqﬁthtg‘éﬁﬂbl oafa.'ne%t id ne%rs?mgg%gzer%f ogiyantdand

used erein
lubricantseaugh 'aalcnumiai aied ﬁ@c"mameém sleapte gpisiusgtRargte, or golid

oyt Fient R Lo FouddaRs SEAe ek Ho SHeaHRIABNAY €l 1

I'ne As used herei n e term "aryl oxycarbony
disintegrating er sglehilzingsagsnt a@,ch mg@@@eﬁozels@m carbonate or sodium

caﬁgf R4 D8d 93¢ d t%%n&o% tl’{@&faﬁaﬁ hz ﬁefrﬁ@dué‘aﬁﬁéﬁt%‘éﬂ the

group as herein defined rein the term
Capﬁﬂ'@ﬂ%fngeﬁﬁ‘ér Motesver, yhen SeS'r@ZOf negess@nh sHitahie binderser m

Iubrﬁ‘)éﬁféod|sfnfég‘?étﬁ’19té§eﬁtsgéﬁw&lo% ageﬁtf@an%‘?&fjbé‘ ﬁl(:@f'parattetbemto

term"azido' refers roup - N3. used herein th
the arxuegni E’]@”Tp@sé?f:?mﬁ@l%b'gf’@éﬁ‘dm Wmhvﬂﬁéﬁ't@ Rretuggh gugars
such %@ @%@?@B}' Yeth %c?s‘éeéﬁrn 'éwe@!elﬁ&s’ né‘thl‘a? B syrﬁhéﬁb&@ﬁ'ms such

cycl oal kyl, heterocycl ? , het er oar yl
asgiqaciagiragacaniheof %}dﬂﬁm a gwﬁ%ﬁﬁmxymﬁt@vlealbéosgn Palyetyylene

gl%xoﬂ Kiixe$, an@tta@ Ilk'é“ Glbricaris useruing tﬁs@%sé@e @Frﬁ@ﬁ'\'&ﬁn@e for

| es of "al | am no" as used herein include
ex@f"t?tﬁa§°§'H6"fP'%3§e’-5(°€IH2) SiRpAte, WRRGNESIYM %e%' Ales é?%‘!ipybemzqaée

so@mrrﬁ§cé!§l€dscﬂﬁfrﬁ '(:F‘?loﬁ(l]'tE a‘h@ 8 [ikT 5]8integ Rt6rs Indiiedwlh@UH P
wher e and R" i ndependent|y represent

lmvﬁlam karch, a[PTktBHW"U'%?e@E?ﬂ be@?B'F%éPR‘?Pn Ot bgdikg |

ar yl fagits ambﬁmat@w for EXGHRE 5y &Eparﬁ‘ié‘aéjﬁowd%‘ﬁ MiRefe,

herei n i nclude groups such as -C(O N
granulating or slugging, adding a lubricant and disintegrant, and pressing into tablets.
A powder mixture may be prepared by mixing the compound, suitably comminuted,
with a diluent or base as described above. Optional ingredients include binders such
as carboxymethylcellulose, aliginates, gelatins, or polyvinyl pyrrolidone, solution
retardants such as paraffin, resorption accelerators such as a quaternary salt, and/or
absorption agents such as bentonite, kaolin, or dicalcium phosphate. The powder
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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-C(ONH(CH3), -C(ONCH3)2, and the |ike. 15 As used
herei n throughout the present specification, the
w@booasessopt i onal |y substituted” or vari ati onBCT/082088631098
denote an optional substitution, including nultiple
degrees of substitution, with one or nore substituent
group. The phrase should nd29 be interpreted so as to
be inprecise or duplicative of substitution patterns
herein described or depicted specifically. Rather,
t hos@rabfiuids siahaasysoliiions, syrupshandaelixirsicam be prepgpddoidgsage
. r s t
o35 O BaP R b ELARE o el HiER by [ Bmpouna.
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[
B o A& rs ST pspen BiBlighe usg of a non-toxc
aleadiolierveicie.c Suspansions gan Pederpiwated genesally hyidispersieg theope
cdiipdufl 4 ﬁoﬁ wa \E Iicfl’é%&bbnﬁi@r&@ﬁ@éﬁb'sﬁe%cﬂ %@%‘ih(ﬁ?la%d

response anges |1 n tenperature, pressure,
iseriearyl ahmhpmmomxt gihylens sorhitel athers; preservalivest flayas i n

RS SIS & hdriRihRloiP bP ASRRI sWELMSHRIS P ch&h, BRother artificial
2PFE flets

I st ngui shed by vari ous ysi cal characteristics

sviaetaners: mnd ke likercag alge %%adéﬁaday diffraction patterns,
SO' Wby tébgropﬁﬁga %Eéde%ltﬁgﬂn‘imatloﬁ?rfér%ré\ a‘aﬁwlﬁlﬁ%tlolqlcan be

onpoundas escrib herein contain one or nore c
m@m%\éawse#aed oThQTf@V“!é'ﬁF@T cansaisgbe preparaddo proleng etsustpinithe

* refBaké bRk e%ﬁlb% & or dieddi ARt Qliatt RfatdHf ﬁ\eﬁHlymers

invention includes mxtures of stereoi somers as wel
waxsordhe iik§-ed enanti oners or enantionerically and/ or

di astiy &PRIUNA&bE ﬁbrrﬁt‘]\é I(I‘§ BRE At ASs, ﬂd%ysnbﬁ@lcﬁﬁﬁﬁctlonal

within the scope of the invention are the individ
deriyaties sheseol pan alep 29@67’1‘3‘2%8@9 inthe/forp GUWQQTGQS"V%

sﬁfé‘ﬁp@ QG&?‘aé’ ﬁﬁé@&ﬁlﬁhﬁﬂa@ésfc@'smé}g% rlithmefsr VBiclesagndfny
mqﬂﬁ@rrﬁ/l partially equilibrated m xtures thereof

érs@stc'qsmmsp@ﬁs &PR Be foraed des a Naviaty, ef Rhagaholipids,

sdcﬁ%@%ﬁle@lferdl @ea&lgmﬁﬂﬁhdﬁﬁémb%sby the fornul as
above as m xtures with isomers thereof in which one

or nbecAmRquads etefﬁfrevlg (BpBd saise poluates sandylveiglopiFall ut
fuﬁ&bnamé?haﬁ@%Xherbmnﬁpé|&§ b@UeN'é?eoOlByeﬁ\@ﬂIse loPfBAbEIGRAI AT €

har maceutically acceptable salts. Salts enconpassed

a’WibPWP?I ag H'é"“l'délah?a""%é? wRicB e E%P?J”gd'@%lﬁ?‘ﬂ%? Fegpupled.
r ef erhd onmstimbi®iiay afd) BeScatblddVatnesyIbr! pélgmeds dshbgetable

drug carriers. Such polymers can include polyvinylpyrrolidone (PVP), pyran
copolymer, polyhydroxypropylmethacrylamide—phenol, polyhydroxyethyl-
aspartamidephenol, or polyethyleneoxidepolylysine substituted with 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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invention. Salts of the conmpounds of the present
i nvention may conprise acid addition salts.

woRREeo3sne at i ve salts include acetate, PCT/US2005/031098
benzenesul f onate, benzoate, 10 bicarbonate, bisulfate,
bitartrate, borate, calcium edetate, cansyl ate,
carbonate, clavul anate, cid0rate, dihydrochloride,
edi syl ate, estolate, esylate, fumarate, gl uceptate,

uconat e, ut anat e I ycol |l yl arsanil ate,
i FERgTACEY e At G0 13/ SBAAORE], maagRsralBR DRfeby reference as

reBYéﬂf"te%Ul:P&él%ry sjg,gfg}q-ﬁgy(ynapht hoate, i odide, isethionate,
l'actate, |actobionate, |aurate, malate, nmaleate,

mandd1agnaceytisalformulations argpted farderical agministeation mayitem

for'?ﬁﬂl&@& @s ofHREAts,; cré‘éfﬁ§)’§u§{)&1$|dﬂst lo86%, powders, solutions, pastes,
N- et hyl gl ucam ne, oxal ate panpat e (enbonat e),

Qedﬁalsﬁ'iab@t‘?@rosﬂbﬁwpb?'henat e, phosphat e/ di phosphat e,

pol YgrkRatnhER8  the ePObASIHEMRterpal tisSYe F& exaPBietfidbuth and
stearate, subacetate, succinate, sulfate, tannate,

skina the fafraulagions enay ke aqqygg} P& PdOPiElioitMeRLArgEeam. When'

fo.trﬁaléiea l‘wéramﬁw Nthe aBtle iNgreBleAt Mayp Bb efnpidyed W‘th%ﬁhérsa
whi ch are not pharnaceutically acceptable

be
paafEnig er 2 watey-rpigeiblg ciiRERt hass: (ﬁ'teﬁ‘@ﬁ‘&%ﬁﬁ% agf"et"l‘ﬁ@d'e”t may

be foMRNAIcah 8R_fbaMRHCas BIH-Walef cRaRth AR S waler-ihdilhade.
further aspect of the invention. As used herein

t he
t er MEBAGRHIEA! fopulations Gdapted fy|tepic pdinifistzatipes to the eye

m@&dlé &Yt GOps wueffeﬂftne@cmzé iAgredlevt © didsbive obsiigpeRddd Bh  a
npound of Faorpula |, or a salt or physiologically

s”ﬁﬁ'?\'@t"?ﬁﬁélesa%‘?'?'{)’aﬁ'\ WGPH%?@W’)t and a sol vent. Such
sol vEHHr;acé ficaltfBenstiops apasted ®dr topi€aliadifmiiétizAn irsthe whaelith

. not interfere with the hio i cal act|V|ty of the
'”@B‘ﬁ%‘f’éengeﬁlo??qt'l‘?ﬁ ?Pﬂﬂ“’é’ﬁyﬁﬁﬁg§ of suitable solvents
I ncl prRmabslticalrferniitions Bdbstdd f&r naghieidminisiitiban@here the

et hanol , and acetic acid. Preferabl he sol vent use
caier s DRAKCLOE AP poa@&ébe\élmapéﬁﬁﬁeﬁﬁ for example in the

rah§e20 tdl’I)GO mrmsarrrhbemmér .swdhﬁmlsterd@hmﬂmﬂ@nﬁerwwmh snuff is
vents i et hanol

acce e i ncl ude ter,
taig o DREARE IRBEIO P BRAS hat Bosiaos R g coniangr ofdoe
poiiRfe held/esfosui@do Ry ®ise. Sultgble edrmuldlibys Wheedi ®alchitier is a

fun nal. r ivative" refers to a g)har ceuti caII
il s RSP 98 pinpRalPraY 2 i BEAIORS g Enys o
solulioAs bf BB actvad ingredigdt) admi ni stration to a manmal, is

ca | e of rov I di i rect i.ndj rect

o roer MeRkomn e =aser oS e oy dngton inciude

fméqiaatimﬁ dlists bmrsfyaﬁvhlcﬁuﬁy skegénsrated ®9 medis b varia typles of
c? and am.de \%ggcl ear to those skilled in

PS8 R HUERD AR RBP 46, s sauaters
PCT/ RIGR M0 10134108Bnulations 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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teaching of Burger's Medicinal Chem stry And Drug
whe®enrssre/, Sth Edition, Vol 1: Principles andPCT/US2005/031098

Practice, which is incorporated herein by reference

to the extent that it teaches physiologically

functional derivatives. 5 A used herein, the term

"effective anount” nmeans that anount of a drug or

pharmaceutical agent that will elicit the biol ogical
presentetiin cmit-doee pomeilti-defse Lonlagers for expsiplengealadi arapylespand

j fon . nst
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to} 88 ERBERARCN PrbciPL btork i ESnditlont 9 Arreated fom
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mayjioaiude flavqmeros_eol_agmagents partial agoni st or parti al

ant AR Moo B0bAhG BFsseAfflvéttbh bk Mieir saltk Necifes, and

preferred’e resent invention,
prty@m@gtmﬁtsfuaemﬁbdera@évesﬁh@neegmay@eeemré@yes,i %lg@ﬁ ersm H Vv

d

c o A B o eI R AT e
otierephiaripacautionllyiaciye agent(s) maw br @dministeregddagatheras separately
arfO Whaf Bglﬂg‘nﬁt&%d ‘é@ﬁ%fe V% %lﬂhrﬁ\&tHﬂoﬁ%aﬁ'&HﬂFsuﬂﬁltir{é%usly or

compoun IS effective at
seguaRfiatly, inany peleyi rThe wmﬁeofém@mmwd@@é%mula (iand the

otﬁé’tddﬁahﬁé‘céugﬁélg%cﬁ %&ﬁ‘@m he rﬁlgﬁ\feoﬁﬁrﬁlhﬁ%g* &mihitrihor will

I nfection t cl ass
bg mﬂqt%mézﬁderﬁo QCW%th@&eﬁﬁwcmb'm%@Gé@@Uthﬁf@t Clera

adﬁ‘ﬂﬁu’sﬂré‘ﬁdﬁﬁﬁ c?ﬁﬁlnéll&PoFE"é’cﬁnéanB%'f ?HPﬁ\HFa' (i) sfaﬁé %oiv%téshSr

tr eat nent di seases associ at ed erra opol eSI S,
physislogisaliyfupgtionsbderivatiyasdbierest W%fbﬁ'hﬁblmatﬁlgnt@ﬁ?n& may be in

co%tflﬁ%ﬁﬁ)ﬁ b9fadﬁ'ﬁ1|§ch%69tcBﬁécﬁméntl§ ) Egca' GHitahy Pharge&tiealOf

bone marrfow transpl antation, ncin wound heal i ng

comRPsitign including trath compaungs| er @?sSQR@lﬁQiQtP Agnasgetieal cempositions

edcﬂfu?&ﬁdlﬁtﬂéné & thé BSHMBGIrRs. Meﬁﬂmély FRe c&ABRAMHIIRa
al so have a therapeutic role in diseases associated

adppipigteres separely dha searantal ’ﬁ@“"tﬁﬂ”hﬁfﬂ'” phg{reatmephagent is
adrihisRPEERHirR! dhdthe dtHeB58Edhd or vice versa. Such sequential administration
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:



10

15

20

25

30

35

di seases such as asthma, allergic rhinitis,
hypersensitivity lung di seases, 30 hypersensitivity

w@o@anoessdd | S, eosi nophilic pneunonitis, del ayeRPET/ypmo5/031098

hypersensitivity, interstitial |lung disease (ILD)
(e.g. idiopathic pulnmonary fibrosis, or |ILD associ ated
with rheumatoid arthritis, ystemc | upus

eryt hemat osus, ankyl osing spondylitis, systenic
sclerosis, S ogren's syndrone, polymyositis or

der rfatqtﬁﬂ}nd% revesse tr%qsﬁtuetme:mh@nqubfaaas gidgyudine, didanosine,

|aMNB&F1ée%$dut*ab%bt 4bdcBvP YR ffine, %gy%v.ﬁléd%f&hr% danrss.t,ud.ne
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di sdetease nhiitosssuch @k Faqeinayit ét&’é‘éV'arh@ﬂ"ﬁﬁVd!eﬂ%lf'"Q)f@,
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|nc ud I.ng T- | - medi at ed sor|a5|s

| nf |l%lﬂwanlabl§oraév%@fo§@9 Elemd, d’ﬁ%ﬁﬁa‘? @r1§0 ER%eieR; BMS-

80dt SiMehix aA§ sidfal hieénts;al I ergl c contact dermatitis,
urticaria, vasculiti's ?ﬂP necrotizing, cutaneous,

and IRipgeasednubitors pyap alﬁa‘sé 18G and siEvasadestshi | i c

WOtBlﬁidlr%QﬁhlﬁﬁmB sbétead aﬁﬁmtdna Ppaw aﬁé@ﬁﬁfa‘i ag&qs aiﬂe
In theragngf erapeutlca ctlve ano

congoae @ndigar 4R 'ph'jo'toras%umms Sghr Cs§|°hs° TAK779 UK
427@5\7%&&44@%@ vFé%%' tﬁ&é&du&ﬁ&seﬁuﬁl W@ gmhmbe TPO"IaUSM@/QQGM

t her
PC‘AHHISP?&QQYEP ﬁcp H§0§/§9§1/9e P(}T&J\%Qﬁ/é%1 %ﬁWﬂéSO%?%@Qn?%

PEHUSOBI37 9B G dirfifdr sgemBOsi tion. Accordingly, the
i nvention further provides pharmaceutijcal conpositions

t hat The $¢P8 @EcImbipgtians ©f aerpbeines of thiiRpitiea Wi HIViRgents is
not fmited & thbse ﬁ\@ﬁtl&fé’dtabové QJuY ﬁ‘k%&es ﬁ\i(}ﬁlnc%fe W@nﬂinﬁ%ﬂlbﬁ alith

functional derivatives thereof
af]der&‘PFFﬁ%%ﬁWF‘?! &PF‘PO%%B?%‘HJI@ tE%FrP?‘éTfeé‘t ofgi 'IVue‘?‘ﬁ @Pte%r'" such

coPfihdlioRs tre coﬁﬁ'b%uﬁ@é’f'@ﬂﬁ@ @eseht ih@drih and biher Pl 8gé1its may be
sol vat es, and physi ol ogi cal ||¥ functional derivatives

adnpigistessd S%Haéatﬁlg OR Bt GPHINGH: 17 BdAition. phe ageftymay hesgrior to,

cotlirdgrttd, o sAbseRXEAtRD B AdhinidtSfionost oteet @8 bﬁtbé)e in the
sense of bei nafpg"% npati ble with the ot her 8‘{ edj e

ts
of tHE FUPRAWN ISIPYENHBR M |PERAdERNE VY '% '?9‘“033'
in€l6dihgwelHkn&Wn blaAdaMaayAhets netdlds C NIBIEstve igeferal 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 gfoups 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).



10

15

20

25

30

35

I n accordance with another aspect of the invention

there is also provided a process for the preparation
w@booa/opesas maceut i cal fornul ati on includi ng admP®i/Ng2085/031098

conmpound of the forrmula (1) or salts, solvates, and

physi ol ogi cal functional derivatives thereof, wth

one or nore pharmaceutical I38 acceptable carriers,

diluents 25 or excipients. A therapeutically

effective anount of a conpound of the present
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fective amount a canpound formula (1) for the
art r%%ol%'ﬁﬂ Oiﬁ‘eﬁlﬁ‘ﬁbf?fgdl&ﬁfqrb'meiﬁf@e‘ﬁ'?@np'f 7 slarting majerialmav ke
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V\D 2006/ 028896 PCTEKB‘EBU%EN%‘@%CT@Nusual ly be from7
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fivehs ge rﬂ?lr%ﬁ‘ t'l?fSy@@&lso%?e%o"kf%?t'oa'éy's%Eﬁh???a?rocﬁsﬁés
scheﬁnaé afdekamgles gre &m&i@@nsﬁme tho8B uséd Rthé ¥entamBbifdry Sdierftific
sol vate, or rh%SI ol %al |y functl onal
"WéWQ/é?’i%”W?@F%*OU’ ¢t the ricARiGhennicad QC'BW&M’P%'%”G"

of@olé:gléé'l @h@fn‘sﬂﬁ/t |Sb@cnﬂ@lynﬁ1e%lld/\hﬁ1 SEHTORAtIYHSs Playf By 8elan the

r se. Si ar dosages d be appropriate for

e"%mﬁsr?éﬁtth@f‘g'i‘%“&?{’&c' fiEdiAM ti ons referred to herein.
g(g,ﬁ:@ﬁgaceutl cal fornul at |rﬁ@§nm§ya,ﬁ9 presented in unit

ose fornms containing a h ned anount of active
L {ii5%)edi ent per unit dos ©Slunit may contain, as
i migBlitefsyi ti ng exanpl e, &a §poo’gd§ persqgarfingn)conpound of

e formula (1), dependid_ﬁgI P‘é‘o on the condition being
Mt(’F”@'éfed the route of adAVdMmMgENon, and the age,
Hx@legf2y;, and condition ofMHPemegdHesta);. Preferred unit

%osa e fornul ations are thog .gon agni ng a daily dose
)dose as herein dBOOEMIEDOESY  or an

RRBEBo®AEMpé@tdréACt | on t hat @lis);of

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); CD;OD (deuterated methanol);
CDCI; (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; (cesium carbonate); EtOH (ethanol);
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an active ingredient. Such pharmaceutical fornulations
may be prepared by any of the nethods well known in
WO bmoptsaoseracy art. 15 Pharmaceutical fornul at i BEIBUREYS/031098
be adapted for admi nistration by any appropriate
route, for exanple by an oral (including buccal or
sublingual), rectal, nasal34topical (including
buccal , sublingual or transdermal), vaginal, or
parenteral (i ncl udi ng subcut aneous, intranuscul ar,
Et(gthyBivenous or i nt r ader nM)(tertdutd); Such formul ations
MEBH @%u%@pared by “any r@trbeg M&M‘éhésﬂlf&ﬁi@aé’r&)t of

ar nac or 20 exanp ngli ng I nto associ ation

MPHQEbtobsTangresn dRUnd PauvaleR! of arTSH e Ajgonaut

{dﬁﬁbl%fé@}(s) By way of exanple, and not neant to
mt~ the invention, with regard to certain

condinlpsmethemdsedndisatedr all tempeugtires atehexpeeaspd ims (dsorees
C%@@{%@.\?ﬁrfedggc‘fr%?%dpgpggﬁré?m%ﬁ{ feﬁlgégatt?%‘?fn\gss %ﬂ{e‘f\ﬁi’sg foted.

e to ot har naceut | cal
f or nii-MMRospectia meretechisiedon Varian WKRBPAL @ Yariamlnibe300, a

Vi nrwrﬁ@%q Ritnel 7 2Eb én &'éléctﬁ&@ﬁﬁ% CHRPMES ShiRS are
ablets; po r

emm@edm' arts, pezglehgv;\(n%l:!\agg}u'z;pﬁmlm@ngr;im@ag ihiugits ofhertz

55, BRRAEAIB L st Sonfln Sl PUAE b ald Miglen o

(S|rlgi§1t)ad¢®ubld’tbt(toplal) mdxmiartététmzémllktjplet)nortHIébrbed)n of a
tab'ﬁss £pe%ﬁg%dé'reeobt%[38d%ﬁtm. r%nsjafswla‘i%%%'? {\‘/ﬁ) %Fsg be

conbi non- pharnmaceu
smtrem)etebs ommicromass Ltcb,rAItB(Oh@ucuKatssm ¢itheo Atmegppess ol

C%@Eféélg?ﬁ%ﬁwﬁgb W Ele%‘ﬁ%@ﬁr%g'@’mza‘i%B 26, 2re prepar ed

oun 0 a sul le fine size
and Amalyticgl Mmlaquhmmtograplw was pmtna/ee(ytth@ puritgaf ri er

|nﬁaVr?1Qd|ﬁT<ég§s}r\3vh‘F&' &Jufd ﬁcﬂrbngé{ééhﬁwh@ﬁ weré’ foo Q?@{B%lleefor full

eserva
chiiragienizationyasiyethas o falielv thel pmi;wgs ag@ac@%%)n al so be

o e300 200R0RABAG: EXTLNRAORAAZLA%, opRo s oo

or suspensi on
Vlbratrpualé_hm@r Dmﬁgn &V@DD BgershomlTata expenmgotabVGDﬁeectra
p{gﬂﬁﬁé@ﬁ\?ﬁ@leh%m %rrﬁa'll'l Chflgal' KAV b ctrbiRler %?Qltaﬁng
as col I Ca, magnesi um st ear

beiwe@m 20RGansh3Ch e oTh% aaueslarp% %Eehyﬂ eompuitippall pregramsavas
%%48 AalcQiatd RoIXicH g;f&?rtxﬁ\%e Thg%te‘?é‘&"l‘\gﬁhgﬁﬁéé?&\méﬁtéwere

I'sintegrating or solubilizing agent suc
made by sgaparingdhisiexaeiaemalrpestran te e EP spectrum calculated for a

model structure with (R)- or (S)-configuration. Incorporated by reference with regard
to such spectroscopy are: J.R. Chesseman, M.J. Frisch, F.J. Devlin and P.J.
Stephens, Chem. Phys. Lett. 252 (1996) 211, P.J. Stephens and F.J. Devlin, Chirality
12 (2000) 172; and Gaussian 98, Revision A.11.4, M.J. Frisch et al., Gaussian, Inc.,
Pittsburgh PA, 2002.

Compounds of formula (I) wherein 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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carbonate can al so be added to inprove the
availability of the nedicanent when the capsule is
WO pgestssde Moreover, when desired or necessaryPCT/US2005/031098
suitabl e binders, [lubricants, disintegrating agents,
and col oring agents can al so be incorporated into the
m xture. Exanples of suitabd% binders include starch,
gelatin, natural sugars 10 such as gl ucose or
bet a-l act ose, corn sweeteners, natural and synthetic
gunms such as acaci gzNtm?agacanth, or sodium al gi nate,
qarboxynethylcellul pol yet hyl ene gl ycol, waxes,
(Ryag Lqu useful in these dosage forns
sodi um ol eat e, sodi um st ear at e,

Ines st ear at bumXbenz ﬁt’%“’e sodjrlin acet at e,
| oride, he |ike. nt egr at or" e,
Wi t hgﬁt ol5 limtat ) Rs)t avch, methyl™ cel | ul gpse, | agar,,

bentonite, xanthan gum @and the like. Tabl et )k
formul ated, for exanple, by preparing a powderg

m xture, granulating or slugging, adding a |

and di sintegrant, and pressing into tablets. ovvder
m xture nmay be prepared by m Xgr@gaitdr1e conmpoundy” X—R?

suitably comminuted, with a dihicesent 07 base as)\
Fg scri bed above. al ingredierts include pi Yg— X
20~as car boxyndt hyl cel | ul ese, aligi nates, \

gI ati or pol y\ rrolidone, solution (R)
re ) such as\\ in, resorption accelergfors

such asla gquaterngfy Y& %and/ or absorption agents
such asNp&ht onite, N\kadl i n, or dical cium phosphate. The
powdefy,, mM xture can be (mfat - anul ated with a binder

such as syrup, starch paste acadia nucil age or

sol uMererspeoifically| carhpminds of fopoula e mihereimRds Hadrgl, t imhdan be

| .
prgy%rgb %g tréJb‘i.R@‘ngﬂag% \/\ﬂdig{ fgﬁﬂfla @‘@ vith aa%&rﬁﬁr(gﬁltd t(ﬁ& ghgﬁerpﬁtlevely
reaethnlgeet carerchindeof fomotutaH#l) métb ntormrs)undpéfdrreutal () tdameetuctive
I T L es,:
oo e R R B AR U, R e R oo Y SR e SBmpound of
fornda (Ihyor fawih efcomphemadfdotmtdal (I¥) osf\Va dnr ar inedtisd|vent in the
o d
prééé?m%%?aﬁés ré&ucﬁrﬁ; ér%;@gg nTgEJ ééﬁségi CHe heamft éédeo@%f&
pesiorrped atj@rn@ﬁntth@ppia@senﬁuitah}%mlvwﬁs mh:daldmks@mb@ane
, a
SERIRLAe by ArdUAR, LR, W 5 kg 0 rcucs
agent suyphicali sogiuarkdrenydrige, cﬁodglnug\@nngorghnqme wdlll"ear or ’
t

tr@é@&tﬁoat o?mhg&ﬁ:fetab?{& thegfg(g dl)ﬁlgb W@'&é’%&&%{l%&g%&ﬁgmd pt8sence of
aqithtsueh a$ acetiecacis sl the likesoat i ng of wax can be provi ded.
Dyesé%ﬁ&lrﬁi@g)f F)?mﬁ%ctﬁpcérf)oe %@E%d%@%b&%dﬁﬁthe literature (J.

di st1 ngui s erent’ unit
Org. Chem 2002, 67, 2197-2205, herein mcorporated by reference with regard to

a

such synthesis). Compounds of formula (lll) can be prepared by reductive amination
of compounds of formula (Il) 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 (IV)
can be prepared from compounds of formula (V) via reductive amination using

processes known to those skilled in the art.
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WD 2006/ 028896 PCT/ US2005/031098 29 Oral fluids such

as solutions, syrups, and elixirs can be prepared in
walomagessounit form so that a given quantity cOPCHRURROH031098

predet erm ned anmount of the conmpound. Syrups can be

prepared, for exanple, by dissolving the conpound in a

suitably flavored aqueous $blution, while elixirs are

prepared through the use of a non-toxic 5 alcoholic

vehi cl e. Suspensions can be fornul ated generally by

di sph? i &Ygiengt@ onedgikled irutherariza eamnpquadiaccordingde éormula (1)
wiRgb iR I rﬂff‘i—ﬁ? [Frgblérégflﬂ §%§Y1I|§Pfé|§hi@ﬁ 2R lfKYd g\t §£jr]eme 1. Also

I Sost ear s an thyl ene sor
e\@d&ﬁét@ﬂﬁ}ﬁ*@@ém&ﬁ arkis; thatlcampun%muf@m(l)s\uwewé isOortis2
cé?ﬁ%o Bbr'éh u%'snml%F fé%ﬂfoHraglouﬁl‘ﬁ@mr?@@rLe?n? gaccharin, or

other artificial sweeteners; and t I ke can also be

added. 10 Where appropriate, dosage unit fornulations
for @Brﬁko@rﬁf@d?'f&%%t ('I)Qﬁhe?éﬁﬂ A8 H, Tt 9@&?@&%84 #reBles H€as
formulation can al so prepared to ong or sustain
defined in eanagstionawithy f@rm@ﬁ éhﬁaré ® prepaead mown%memg?
particul ate material in polymers, wax or the I|ike.
The conpounds of formula (1) and salts, solvates, and
| ogi cal functional 15 derivatives thereof, can

al so be adm nistered in the form of Iipqﬁgne dellvery

systens, such as small unilanellar vesic

uni l anel lar vesicles, and nultilanellar vegkiclles.

Li posonmes can be for froma variety of NZ

(Bhosphol i pi ds, such as chol esterol, stearyl ain n qr
pheSphat i dy| chol i RESXT corrpouﬁ@sens#wnf or mul, - Rnd
salts, at es, %izgg?yngiogieaFFy——%e functilona
deriNatryes theregf v &l so be delivered by Nh&

of nonoaiogal ant es as individual carri ! NLG_—x

whi ch t he conpound nol dBukes are coupl ed. Th
conpolfds may al so be,coupl ed with sol uble pON u%‘,as
targetable drug carriers. Such polyners can ingl

pol yvi nyl pyrrolidone (PVP), pyran copolyner,

polyhydroxy ropylnethacrylan1de-pheno

pol yay®P tahJarmpi (Revherein iR igdhiisnbran kg prepared by reacting a

cda%a(ﬁa*av#&mﬁmu%mﬁlav&wdmﬁd %m%uﬂal{vsqvh% Dv R24 raabmyo

resi dues. Furthernore, the conpounds may be coup
grauR (&8s halpaen. mepsylated éﬂaﬁy@te WW% I@%ﬁmdeinﬁatamhs Bipiaady
crfisd b Rlinh §Suitf €88 Gertopfordily th the Presdnad Bl asePEHInERE 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
described in the literature (Chem. Pharm. Bull. 2000, 48, 935; Tetrahedron, 1991, 47,
5173; Tetrahedron Lett. 1990, 31, 3013; J. Heterocyclic Chemistry, 1988, 25, 129;
Chemistry of Heterocyclic Compounds, 2002, 38, 590; each incorporated by
reference with regard to such synthesis).
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acid, polyepsilon caprol actone, pol yhydroxy butyric
aci d, polyorthoesters, polyacetals,
w@oelogaedsyalr opyr ans, pol ycyanoacryl ates, and  PCT/US2005/031098
cross-1linked or anphipathic 30 block copolynmers of
hydr ogel s. Pharnmaceutical fornulations adapted for
transdernal adninistration %y be presented as
di screte patches intended to remain in intinmte
contact with the epiderms of_the recipient for a

pr ol GergeeLnels/af sumyta (-Aiwhereit Reisdinaind all pffer yatiables are as

O R X o e BEPRR P G SR b emse
PCT/ US2005/ 031098 30 in Phar maceut i cal Research,

ScAidme 3318 (1986), incorporated herein by reference as

“rerated to such delivery systens. Phar rraceutl cal

formul ations gdapted for topical adm ni stréR) Qn._nay be
(F{)or mul at ed as|[oi rEnents, 4creams suspensi ons,

ders, past®sy gel s, sprays, B

NES F[ QEEa%nts of@fe 0r,C0t her exIN
t| , mout h the for mdh)atl,\;msz
Hﬁ*abee B 6*?‘{%3)&2@8}5&? opi ¢&l” 01 nt nent "Br cream Wherd

f or rub at ed in an ointnent, the ¥tive ingredie
be enployed with either a paraffinic or a

wat er - m sci bl e oi ntnent base. Alternatively, the
agtive ingredient may 10 be fornulated in a creamw th

edUCtIVX amination

) -water creamb F or a water-in-oil base.
Pha cal fornul at S«adapted for topical
admni ions to the ey. ce eye drops wherein

t he eN:tlv i ngr eqieRbpHis d a =- or suspended in a

sui tabl e xier, §peC| al Iy an laqueous sol vent.

Phar maceut i cal f ions a for topical

adm1ni rati,on i nHedte nout h 5 i nclude | ozenges,
pastifly e Rnd nout hwashes. mageut i cal

f or mul)ath ons adapt ed for nasal dm ni stration, where
the7 }ér is a solid, inc u a coarse povvder

haviHai }lcle S|zefor le in the range 20 to
500 mécr énS. '"The powder*Tsra (Rt)ered in the manner
in which snuff is taken, i.e., by rapld i nhal ati on

t hrough®™ he nasal passage frdia contai ner of the 20
powder held close up to the nose. Suitable
fornmul ati ons wherein the carrier is 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
(IX) and a compound of formula (lll) by reductive amination. Aldehydes of formula
(IX) can be prepared by methods similar to those described in the literature (e.g. J.
Heterocyclic Chemistry, 1992, 29, 691-697, incorporated by reference with regard to
such synthesis).

Alternatively, a compounds of formula (I-B) wherein and all variables are as

defined in connection with formula (I) can be prepared according to Scheme 4:



liquid, for admnistration as a nasal spray or as
nasal drops, include aqueous or oil solutions of the
w@edbeesspagr edi ent . Pharmaceut i cal fornul at i onBCEHUSI®E1098
for adm nistration by inhalation include fine
particle dusts or msts, which nay be generated by
means of various types of 385 netered dose pressurized
aerosol s, nebulizers, or insufflators. Pharmaceutica
fornulatlons adapted for rectal adm nistration may be
ted as suppositories or as enenas.
Fggarrmceutlcal formul ations adapted for vagina
( ation may be presented a
t affpond eans, gels, pastes, foans,
f odpul3 Js. Phar maceut i cal f or mul at long_ladapk ed for
par eNt er 3 adninistraHHdMOHgﬂude aquends gnd
non- aqueg %fsterlle i nj 8§ on sol utions mhqu\npy
I ant OX|dants bu fers, bacterio sR” and

sol uteg that render Iatlonisotoic with the
bl doq Rie intend § ent: and a gnd
non- aguebus sterile suspe S|ong whi ch 35\ma¥ i ncl ude
suspenhdi Rg. agents and t hi ckeni ng agents.

f o Yohs may be WD 2006/ 028896 PCT/ /031098
31HgY in unit-dose or nulti-deg '

for dka I(gd)g‘eal ed ampules and vials, and rrag/dqg’frss’

stored in a freeze-dried (lyophili zed) cqngli tion

requiri®g only the addition of the sterile |iquiks
|IIL9§i‘rraEéa%F1’Scf\gﬁwgf)%égﬁhﬁou‘%toﬂorﬁﬁra XFJ(%%?.B% gé?@glnb{i’?%%s aﬁééfnd

raneous I n
ofsfergp@@ﬁd wia areguplieg pfr equapasiad fof fommut (X) end B somoadt &f,

5 foﬁé@??@%ﬁ?)’a;ﬁggﬁ%ﬁ %;one do'l'E @%btbhm/ 59 d ﬁkl'c%gglﬁ'%' Eiher

e fornu
cauplingigacinnsde . gagulle) welt snowmtd tbase skilledtinéhesart ofhragarng

cﬁeﬁfgﬁ‘éﬂcatnoilgdqﬁe é’e?ie(o Qﬁakefé&ﬁg%}ﬁ&% Qf%.inﬁngkl%gt HfBse g&fphg%

ormulati ons suilt or ora mnistrati
regetions ace welkkmawn/orthege skilleddn thei athofageanicsynitesiEhe
compounds of the present invention and their salts,

sol vates, and physiologically functional derivatives
10 t her/ééﬁmpﬂmﬂ Wdoramia dyevhereinall yarigbles arg@sidetinedin wi t h

o?ﬁw?@tgarqyﬂﬁgﬂﬁlh{é (1 cA968 brepardiaceBratB Echémefs, f or mul a

Scheme 5

(R"),
» '
Z N/
N Pd catalyzed
N~R? coupling Reductlon
B(OH) 2
2 2 1 3 3 1
1NJ%37R3 N\\ R N\\ R®

N

\ N N
g\ NE 4 7 4
7 4 B N(R™); 4
Hal 5 5 (R4)m (Xt 5 (R), 6 5 (R),,
(X
X) (-C)
15 Optionally, as illustrated in Scheme 5, a compound of formula (X) can be

coupled with a compound of formula (XIIl) to form a compound of formula (XII).
Reduction of compound of formula (XIl) would give a compound of formula (I-C).



10

15

20

ot her pharmaceutically active agent(s) may be

adm ni stered together or separately and, when
w@wsnessber ed separately, admnistrati on may OBCIIUS2005/031098

si mul taneously or 15 sequentially, in any order. The

anmounts of the conmpound(s) of formula (1) and the

ot her pharnaceutically acti3®% agent(s) and the

relative timngs of administration will be selected

in order to achieve the desired combined therapeutic
ef f e(éQmpom@s ohtarmuladt-Pawheiein ™ isdhipiindt Y én-@O)aiH- (i.e.

ﬁ o ond, oR; ?m‘éha Prida §§Ha§% prﬁfélcf{ ?Hr a Carboxelhc acid,

ogi cal functiona erivati er eof w
ar@taileﬁherveaatHeﬁ@reaajectﬁf@e%ycqmectwnzmtmf@rrwlaéh) Fabeprepared
acd Irg, SldRkig®. concomtantly in: (1) a unitary

pha ceutical conposition including both conpounds;
or (2) separate pharmaceutical conpositions each

i nclg\didnse @ne of the conpounds. Alternatively, the
conbinatron may be adm nistered separately in a
sequential manner wherein one treatment agent is

adm ni stered first and the other second of Wi ce versa.

Such sequentl af administration 25 may be ct DG
t(RNe or r CGtinme. (Rhe conpounds of th

i nv on rray(hle ed int t e of a ;
of Wis rder ondi tion ' uch, the,, N
ProogpAdindd o ert??eca{?f’ 2 oot en i on fray be used i AR

conmbieation with a variety of 6W%her suitablgqy,ctive amination
therapeutic agents useful in the treatnent or
prophyl axi s of those disorders or conditions. The 30
cogpounds may be used in conpgpatlon wi th any ot her

pN ) ugigcal conposition  Whébe conbi ned

t her dpy be useful to nodul g pki ne receptor

acti W d thereby prevent ahg t inflammatory

and/ or i nor egul at ory di seases. Th esent

i nventi op-Wef bé RFBEECIR conbi nat i th one or nore

agents 2 seful bedh ﬁ prgvigat i on o treat ment of HIV.
ruch agen s pvc | ‘ude: 6/ 028896

PCT/ USZ /031098 32 Nucl eoti de Merse transcri ptase
| nh| bi {or sy guch as zi dovudi ne, dkdagpsi ne,
zal ci t abi ne, abac i) fyj di ne,

adef ovia, mffefovir di pivoxil, fozivudiné, todoxil,
and sim I ar agents; Non-nucl eot| dei-Dever se
transcri gtise i nhi bitors (including an agent having 5

ant i A @¥mgadindost f@ﬁtdla/ (IID’) coulbplsnailTheToeRdd fréth i dBRPdund of
forrF\ula (XVI‘SJCR c%rsnpr(;Sr\\/é E)fafgrmula (XVI) is deprotected, followed by coupling of
the resulting acid 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.

A compound of formula (I-E) wherein pis 1, Y is -NHC(O)- (i.e. Y is

NR'C(0)- and R is H) and all other variables are defined in connection with
formula (I) could optionally be formed from a compound of formula (XVIl) as outlined

in Scheme 7.



del avirdine, efavirenz, loviride, imunocal, oltipraz,
and simlar agents; Protease inhibitors such as

WG 2mpaiozsavé r, ritonavir, indinavir, nelfinavir,PCT/US2005/031098

aprenavir, palinavir, lasinavir, and simlar agents;

Entry inhibitors such as T-20, T-1249, PRO 542,

PRO 140, TNX-355, BMS- 10 86, 5-Helix and simlar

agents; Integrase inhibitors such as L-870,180 and

simlar agents; Budding inhibitors such as PA-344 and
Sehemg 7, and sinilar agents; and O her CXCR4 and/or

CCR5 inhibitors such as Sch-C, Sch-D, TAK779, UK

427,857, TAK449, as well as those disclosed in WO

02/ 74769, PCT/ US03/ 9644, 15 PCT/ US03/ 39975,

PCT/ USES)- 619 Cl / 396 1), PCT/USOS/3974gu|and
PCT/ USO3/f andY8i p¥ ar agep€="oe &fon
conbi nat | of FONRAURG LT T ht N ventl I_q)n vvlth H VvV

agents”lab NnotN Iimted to those’ ment | oned above, but

i ncl udes i ®¥Principl e any conbinati®i"with any

phar maceuti cal conposition useful for the treatnent of
H V. As noted, in such 20 conbi nati ons the conpounds
of t@y present |nvenB¢r@¢phm¢de-01tnher(RMV agents nmay be

admi ni separ at Bf PP i n conj un NIn Oxidation
addi ti ent fmay be ppior to, c rrent to,
or sum t 0Ot he admi ni str l—enN ot her anbnt(s).
The conpour@@PQ of this inventi oy my be nffe by a
variety of methods, i ncI udi ngy wel | - knovvny;t andard
synthetic nethods. 11 trative general s etic 25
met hO‘Bén t out ape™~t.hen specifi CL ds
of the i n are prbpaln the working _

Exanpl e | of the exanptes descri bed belNow,

protecting grloups for sensitiye.or , peagtive groupsy
are enpl (ﬂ%ed Nuiwér e necessar i ﬁR accor dance,_ dgér?}ce with

gener a syn t| Q chemistry. stry. Pr ctdsng
gr oups Rgr °'Vﬁgﬁlnﬁtﬁpat ed acB'Q to standard - i
nmet hods of organl c synthe sN(T W Geen and M
Wits (1991) Prot et |ng in Organi c Syn

John Wley & Sons, ora ak“)py refer endevmth (R)
regard to protecti n gr oups These groups are renoved
at a conveni ent sthage of t corrpound synt hesi®Ms; ng
net hods that are readily apparent to those skilled in

the art. The sel egk’)on of processes as well as the
reaction conditions a of their

XCOOH or
XCOCI

(-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
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35 execution shall be consistent with the preparation

of conpounds of formula (1). WO 2006/ 028896
wEROD6ASBOO5/ 031098 33 Those skilled in the areCcmki005/031098

recognize if a stereocenter exists in conpounds of

formula (1). Accordingly, the scope of the present

i nvention includes all poséﬂbl e stereoisoners and

i ncludes not only racem ¢ conmpounds but the individual

enantioners as well. Wen a conpound is desired as a
soyentgﬁ@r tbﬁdﬂ@@'@ﬁéﬁ'“@d@'ﬁe@e rasgtopdriledetiahysefagan, and the “ke

;?Jgﬁ@%?%?ﬂnﬁ!a“(ﬁ)’@éﬁ‘@ébﬁduzéé' td ﬁ?&b%‘;ﬁ;’d@%sﬁ»&g ér@%uft?“ &

or any conveni ent nt er nediat e

ox@lahmrmeti@ﬂe(gm MnRe imdelRioremethaneiandiihe lllfe)tfcﬂk@weabv reductive
anﬁ?ﬁ%ln%!h%n?ﬁouh@ Bf Ifo\'rﬂé‘lb (m‘) &fj@% a C@H\pbmcﬁéﬁ%ﬁﬁ@é I2Frnd

tarting materi al sui tabl e
reqlm:thy@gmmm cambe ﬁ@mgqa put eteeating ,thq;m@gt@d of formula (111} with

the‘%l@éﬁ%‘éhﬁ gh ?ﬁérf/sol\@cnt ﬂtﬁ Ngl'ééemﬂé@ﬁmﬁg afentLThéeb8tion

nder | Nt er sci ence,

mmveat¢dwtoo‘$0pb$%t<‘e@r wforr@% abam@ewi tempe@gafed Spigable solvents
lnéﬁd’er KBt dng. dlcﬁ&%gmawgwg%hy%ﬁ%rﬂa%&%ﬂlﬂé ﬁiluéh@sand

used herein the synbols and conventions used in

th? H@seﬂ}?rfééké%%%ge"t scipindly sedymeberabydsideggadivdnsi st ent

cy&hdd?)réfﬂ;@ﬁ&e S8k tﬂa&él@xylbeﬂih?&m ahy tI%?Iik%nbbflérféll§L§1e reaction
[iterature, for exarrpl Jour nal Aneri can

cape fiie K Presricec) agie, sush a§cﬂ9?%@°'d and medlkngxcgpiysw of the
beﬁ?&iﬁeﬁ&ﬁéﬁmﬁ@?@ld“s'a@rﬁﬁbun& Bﬁfohﬁhllaqmng S%héﬁl@ﬁ%&bly@i@s

e used in the exanples and throughout

cogg}g%nqr inelyde Baatment @frc&moun%f f@fmplﬁ(@(a,\fgty hydjochloric acid and
thé linel |ﬁraS§u-|taHb soREht, sudhta%rtéﬁrahy%%feﬂan(me@frﬁédtbeéﬁ)amlrrém
ounsfpers areln ml|inpolar);
cop@otnp.fépft Q5mul )ﬁ@ﬁ\aq{b@qlq ?h|0rl%qxq%p gggl errﬂﬁp(yply with an’
acldiXdo M) ifSne preEJndera%rauttsm@%@;slmg%)genne(dﬂ EBS)HOBEHBTY;

mn (mnutes); thin | ayer chromatography); np
BQ%@ID gqv%]aﬁgmgpynd @{Ijor(n,ug@glis @o‘gﬁggg 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.

A compound of formula (I-F) where where Z is C4-Cgq alkyl or C3-Cs cycloalkyl
and all other variables are as defined in connection with compound of formula () can

be synthesized in a chiral fashion as outlined in Scheme 8.

Scheme 8



10

Tr (retention tine);
(triethylam ne);

met hanol ) ;
(di met hyl sul f oxi de) ;
Et OAc (ethyl acetate);

TFA (trifluoroacetic acid);
THE (tetrahydrofuran);
W@ 20028806 oacet i ¢ anhydri de);
30 CDCI 3 (deuterated chloroform; DVSO
Si02 (silica);

CHCI4®2 (chl orof orm ;

TEA
TFAA
CD30OD (deut er at eRICT/US2005/031098

atm (at nosphere);
HCl

(hydrochloric acid); Ac (acetyl); DWMF

(N, N-di net hyl formanmi de); Me (nethyl); 35 Cs2CO3

(ceS| um carobonat e) ELOH A et hanol ) 2006/ 028896
'USZ Y098 ql (et,\lgg,g,Lc) %\@ tewt - butyl);
N( rret‘ﬂ'brml ) p- oluenesulfonic acid);

(pol ystyreﬁ'é reS| n bound equkwal ent of p-TsCOH

fro,m,,Ar gonaut Techn g| es) . Unl esp, ot hervvl se

i ndi cat ed elnat res afe 7%s}L-:éssed i n

( FeYrees ade)\—’AII rea ns coRdugt ed at room
t enper at ur ss otLRer wi se "H NVR spectra

wer e record@d on a Varian VXR 30
a Varian Uni &y 400 i nstrunent,
(E-300. Chemical shifts are efpressed in parts per
million (pp its). Cou constants are in

u f hem Splllt, patberns descri be
a&é%i mJItl &s and dfe? de(#at ed as s

(SI glet), d (doublet), t (tr g (quartet), m
r{Eﬁplpl et), aL_hL(_E&oad) N

a Varian Unity-300,
Nor xawﬁsener al Electric

S spectra were
ned on Maimagon! at f orjryor ZI\/D nass

speztronmeters from M cromass{Ly, Ni\\{ Ngrl cham UK, -

usi n§bei t her At rmspheric Chem ca oni zation (APCl)

or El ect rospni zation (ESI).xx45 Anal ytical thin

| ayer chromatography was used to verify the purity of

i nternmedi ate(s) ¥%hj ¢h could not be isolated or which
were—00 unstgb% for full characterization as well
Redvalto0 f Ol | ow tihg progress of reaction(s). The absol ute
TP irEon « @ands was assigned by Ab Initio

reductive amination
I-F

\/©/ Deprotection N
. L ~g?
S N\ N

A compound of formula (I-F) can be prepared from a compound of formula
XXXI
CO ~ >
| P
Then N
reductive amination
N
/‘\ N /\
QN\ N \ /"N N-z
Treatment of compound of formula (XXXI) with a stong acid in a suitable

solvent is an appropriate method for removing 4-(Methyloxy)phenyl]ethyl group.
Suitable acids include trifluoroacetic acid and the like. Suitable solvents include

dichloromethane, dichloroethane and the like. The reaction can optionally be heated.

Alternative methods for removing 4-(Methyloxy)phenyllethyl group include use of
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Vi brational Circular D chroism (VCD) Spectroscopy. The
experinmental VCD spectra 20 were acquired in CDCl 3
wagiongsaoBonmem Chiral RTM VCD spect romet er opepreER/Uszg05/031098

bet ween 2000 and 800 cmi . The Gaussian 98 Suite of
conmput ati onal prograns was used to cal cul ate nodel
VCD spectruns. The stereocH®n cal assignnents were
made by conparing this experinental spectrumto the
VCD spectrum cal cul ated for a nodel structure with
Legwi® acidsr (e(g5)BCdo MG lg RBa: arshthellike)r semaval of the nreteetingrareup

un@ﬁ? }%d[ﬁ%r&n&%oﬁé’@eﬁg o) o?%ﬁ‘%%o%e&r‘mbz "&F\gérFH - &fmosphere).

esseman
Thetrepuitingsamion deampaups. of fasmula Pbere RIS 1) gan thep b treated with

a §In§9 &itfer§ad uhdet- e il anrﬁﬂ?ﬁ%ﬁ&nt{anﬁt& g&llg%g%}n §? of

ussran 98, eV|S|on

formaiia QrFanThq w@uctlvemnnln%tmm@n be/xarmEgigRIt byepingis asfine with
thé Sfal c% ihlah |H\$}?§cﬁvé'ht R t'h§I gﬁﬁé 8f a-redilibingla geﬁ’tt PRE reaction

vari abl es are as erein can prepare
m@\tbﬁ)h%ﬁtﬁ@ tq 9P- m&@r aerfosm@ gtanmbigy tegperaizres Seitable solvents

|n Mé%@r%ﬁ{é&m9§.cm§%etﬂ\én82te§ ?L&Ofmﬁsa&tl}w@ tgluene and

uctive a am natl on
tth"N REhe RAveing 89ent és Q)(E'Rﬁ"YF@d' WQhYCBWel—ﬁ@'W (R-) P

cyghc%%r&%@l}lgé, dodium 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 (XXXI) can be prepared from a compound of formula
XXIX) and compound of formula (XXX).

N \)_/ \/©/ \/©
N
[Nj Reductive aminatio=n N\ N
| /_\\
Z QN\‘JN‘Z

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 incorporated by
reference with regard to such synthesis) by reductive amination.
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NNyp X (1) NR (IIl) (RA)m (V) Mre specifically,
conpounds of fornula (I) wherein Ris Hand t is 1 can
wheoospesspar ed by reacting a conmpound of formul BCT/UE3005/031098

with a conmpound (IV) or alternatively reacting a

compound of formula (I1l) wth a conmpound of formula

(V) under reductive 5 condi44 ons. The reductive

am nation can be carried out by treating the conpound

of formula (11) or &%III) with a conpound of fornula

(1 V)A epmpagnd af fermujan@p¢ X sesinkerprepared frem deeueeind afforgula
(XXW cing agent., The reaction may be heated to 50-150

Co performed at anbi ent tenperature. Suitable

sol vents include dichl oronethane, dichloroethane,

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

The reduci ng A0 _ggentoH s typical | 50 \"'§T1_b(8r ohydri de,
sodi um cyangborloh de, sodium K N/
triacet oxyb ride, &M9a4%Re |ikel Optionally the

reaction can e run in presence 01;( id, such as

N

acetic acidrang the |ike. Conpounds of formula (11)

can be prepared as described in theN‘iterature (J.

Org. Chem, 2H02,&f 2197-2205, hegein incorporated

by reference &%ith regard to 15 such syt hesis).

Conmpounds of fornul a (fl Il1) can be prepared by

r edfe¥ifationghcampr i fomuipeithdd) dyesaeempernd af foriyiang
(XRDOC RSBiRSbIBLiHatidhaMBthbe is tB@%at Sdrpdudd of orindR (XXWV1IBfwith

organi ¢ synt hesi s. _Conggunds of forml a%'_g]\/‘)h can be
M'ﬁ)@é'ﬂé’r%ﬂta V%?B’Fﬂb%'t%t?' plygnts gicludg sichiqiraetnape Fhiarofere.
di¢Hidreembineé and the liket erocyclic Chemistry, 1992, 29,
1- 697 i ncorporated by reference wth regar

69 dto
Seyvgra addilienal exidationspaihads Krovat torthose skilled inAhezpt arg sujtable for
thisforpiatigés from conpounds of formula (V) via reductive

am nation using processes known to those skilled in

the art. WD 2006/ 028896 PCT/ US2005/031098 36 As is

evi d«ee@mF@Jr@m‘f fériciuld @KV ddndbedirbpdre€ AERIESBELMAIA Fdtthula

Qlforrma(l) wherein Ris not H can be prepared in
(XXVY; i 1 'ar fashion as outlined in Scheme 1. Al so
evident to one skilled i)n__l'\he art i hgy capgounds of
formula (1) . wh eirbg‘ HE O QLzt is a pr epar ed
in a siml@r hi N as oul i ned i NXS 1.
Guil
XXVII
Hal [ j
XXV Vv
z

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 (XXVIII). 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 (XXVI) with such a salt in a suitable solvent, such as
tetrahydrofuran, can be used to form compound of formula (XXVIII). Compound of
formula (XXVI) can be prepared as outlined in Scheme 8 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).
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5 Compounds of formula (1) wherein Ris H t is 1 and
all other variables are as defined in connection with

wo eooabse9g | ) can be prepared according to ScheP@T/RS2005/031098

Schenme 2 ~R/)n LV )t N (Rn R ~Np NtkNy R3
Condensation RNR2Z p X NR3 NR2 (RNYp X (IIl) m
(M) (RA)m 10 (1) Conpound® of fornula (1) wherein R
is H t is 1 can be prepared by reacting a corrpound
of formula (I111) with a conpound of formulg (VI) where

LV iAcempasndahformylading) weergin Z lﬁaq?o@ealkylr@éﬁd(‘atcécloalkyl and
t I t [
A e e o AL of BTl B e
sypthesigetia ashitghtashiopgsiogHiapd in Hgheme heati ng. Suitabl e
sol vents include tetrahydrofuran, dioxane,
acetonitrile, nitronethane, N, N-dinethylformm de,
e like. Suitable bases include triethylam ne,

pyridi ne, dinethylam nopyridine, N O

N, N- di i sopr@ﬁé{ m ne,N pONﬂBSI u@;'fay nat e,
sodium carb iumc onat e a i ke. The
reacti on can 20 carrle rature or
optionally he'%t)s& to 30- 206)(2\%i Optl {g;j I 5)6?1?1

reaction can be carried out in a m crbwave.

catal yst, such as potassi um i odi de, Zert butyl anmoni um
i odide, or the like, can qptlonall be added to the
reaction e. CompolBHENBf f@r (VI) can be
prepar ed byyfeihodsysPri [-ar 1.0 t hogé~ des Yad in the
literature (Chgm arm Bull. 2000,_4gS8,

Tet rahedron, 1991, 47, 25 5173; Tetrahe&dron Lett.
1990, 31, 3Q43; J. Heterocyclic Chemstry, 1988, 25,

129; | = xXxXxii
o
N H
—~N
Removal of
4-(Methyloxy)phenyllethyl group XXX
A
Q\l/\/)_—/ | = N z
N z \Rz

N XXX —N
C) —

e

Reductive amination @\Nﬁ
4/ N N-z
I-F

Compound of formula (I-F) can be prepared from compounds of formula
(XXIX) and (XXXIII) via reductive amination.

XXIX

= /N /o X I =
N N\/)—J | P N H
N" Y ~N o2
N XXX —N R
() . NN
N \ N
J Reductive amination /\
z N\ /N N-7
\__/
XXIX

T
m
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Chem stry of Heterocyclic Conpounds, 2002, 38, 590;
each incorporated by reference with regard to such
wayeblessps) . WO 2006/ 028896 PCT/ US2005/ 031098 pGIUS2005/031098
Compounds of fornula (1-A) wherein R3 is H and all
ot her variables are as defined in connection with
formula (1) can be prepared@according to Schene 3:
Schemre 3 (RA)md,, ,C (R4) (viu) d N-~~0 NHal NN
then aq carbonate ~ N~/ H (111) NR2 Hal H (Vi) (IX
Redubhe reductive aatinasion carpa carierpuf 1 aLibespiHentdn theyresence

of 5—:@3&: @4%## althe]reii:h' nﬁeaNe F@hteg to4sd\|1 ?(}"‘ﬁ oﬁpéfo‘rﬁé& e

peci f1ca nmpounds of
am@emmerapenatu@ §u||ta sqiv%&mé@dwlwlome gn%\ dl@&mibme

teeéhqd%fméhaa&emn.fmet tbu?en%us.h@%h.ké eThd F&u%ﬁgcapbms %Tba

carri ed y treatin nmpoun or mu

Sogjun bgfobmftdﬁb$®'lﬁm@l/%'!ﬂ§’ﬁr grydrl%épdlumtrléﬁﬁt@tyha'lwwm and
thE hﬁ‘e Jﬁl%ﬁé‘lgvemgfea%ﬂorﬂ B& Be AR iM BRdsendd16f dRASLEREs HB3tickRid

heat e or erformed at anbi ent

andetfip ke TP QgHE i0b foam iR (mllr)@aetbpcwﬁmf;ﬂ fem@gomroynd of
foRHlia '(X‘X)@) bf‘ﬂe@ﬁ&W@\éﬁnna%m&m tﬁfdeprUtéB!l'oﬁ u‘sﬁ% cOARRR

prepare froma conpound formul a &
siiarge thageseserineghin gonnectign wh pelfree By SogmOHadS @ﬁormula
(x%«ﬁﬁfaéﬂ% .sﬁlat&@ bUded dsda §4ItFor Gééé &rhaRBE A CSInBUNds of

nmet hods simlar to those described in the |iterature |
f°_("é‘."§ (X¥1X) capbe perpead ip a@‘f@l’ﬁ@?ﬂl‘?“ asdgscribey inggRoeion with
SEHRARY WAk @cidEt th BhE SRIEEINWhé Brt iIROGhEr drantiomer can be made in

a similar fashion.

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

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 1,1,3-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 refluxed in ethyl alcohol (8 mL) for 4 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 2 hours, cooled to room temperature, and extracted with
dichloromethane. The organic layer was dried with magnesium sulfate and
concentrated to give 1.4 g (34% yield) 5-fluoroimidazo[1,2-a]pyridine-2-carbaldehyde
as a tan solid. "H-NMR (CDCl5): 6 10.16 (s, 1H), 8.22 (s, 1 H), 7.54 (d, 1H), 7.34 (m,
1H), 6.59 (m, 1H); TLC (10% 2 M ammonia in methy alcohol-ethy! acetate) R, = 0.60.
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such synthesis). Alternatively, a conpounds of fornula

(I-B) wherein and all variables are as defined in
w@eooeezdspon with forrmula (1) can be prepared aepCDUS100§031098

to Schenme 4: 20 WD 2006/ 028896 PCT/US2005/031098 38

Schene 4 (R),, (RRn N Het-B(OH2 NR2 (XI-B) NR2 2

3 3 Pd catalyzed NR 3 coupling reaction N\ R k x 7

4 Hal 6 5 (RA)M Het (R4)" X) (i B) As illustrated

in Schenme 4 a conpound of fornula (X) can be converted

to a conmpound of fornmula (1-B) via a coupling of

corrpound of forrrul a (X) and a conpound of 5 fornula

B i3 @yid-camiaidenyae bel ow i s a

Suzuki coupli ng, ot her coupligg reactions (e.g.

Stille) well known to those illed in the art of

organic chem stry can al so (be used to nmake conpounds

of forrmula (I-B). These upN ng reactions are well

known to those skilled inflthe art of organic

synthesis. 10 A conpoun ormula (1-C) wherein all

vari abl es are as define onnection with fornul a

(1) can be prepared acco '/g tBf schene 5. Schene 5 1

(R" (R)" N Pd catalyzed rN coupling NCR 2
T&Redoktiorof NamRiho-6-bromopyridine (10 g, 58 mmol) in ethylene glycol dimethyl

ether (66 mL) was added 1,1,3-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 (CDCl;): 5 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-5.6,7,8-tetrahydro-8-quinolinamine

X

=
N

HN__

To a solution of 6,7-dihydro-8(5H)-quinolinone (referenced in general processes
above) (1.5 g, 10 mmol) in dichloroethane (50 mL) was added methyl amine (2 M in
tetrahydrofuran, 10 mL, 20 mmol), glacial acetic acid (580 uL, 10 mmol), and sodium
triacetoxyborohydride (4.3 g, 20 mmol). The mixturé 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)
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NR2 B(OH2 2323 N23RIENRIINNR ' NN7N
4 CNNC7 4107 4 Hal 6 5 (RA)m(X111) \ / 6 5 (R4 m
WOeReWS® 5 (Rm (XI1) (X) (1-C 15 Opti onal PET/USE05/031098
illustrated in Schenme 5, a conpound of fornula (X) can
be coupled with a conpound of fornmula (XI1l) to form
a conpound of formula (Xl 1)48 Reduction of conpound of
formula (XII) would give a conmpound of forrmula (I-C).
WD 2006/ 028896 PCT/ US2005/ 031098 39 Conpounds of
Niraathy 11556, [ B-tetyahwdea-8daninRinangingias g vieiowt oil. YH-NMRACOM)-5 8.37

A sf 70 6L BITE B BER, 19y 1o B0 2 o St b

I ou a ca ot her

1H)aﬁ|9§ﬁneéHhr1e7Sa(§n e M§dn42r166<§hilmé):t| on with formul a
(1) can be prepared according to Scheme 6. 5 Schene 6
EO (R’)nN (R)mCICId (R4)mrN~ (VII ||) CI @] PrCII: N N

e o on (RDo (Rnm\ i\ NN NR L
MZSSZ. Coupling X-NH2 N R3

I\
N/
N
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 glacial 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-fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine as a tan solid. "H-NMR (CDCl,): & 8.53 (d, 1H), 7.80 (s,
1H), 7.36 (m, 2H), 7.13 (m, 1H), 7.06 (m, 1H), 6.40 (m, 1H), 4.10 (m, 1H), 3.94 (s,
2H), 2.75 (m, 2H), 2.43 (s, 3H), 2.03 (m, 3H), 1.70 (m, 1H); MS m/z 311 (M+1).

Example 5: N-[(5-Bromoimidazo[1,2-a]lpyridin-2-yl)methyl]-N-methyl-5.6,7.8-
tetrahydro-8-quinolinamine
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1 NR(xvu) NN 7 4 PrOOC6 5 (R4) X-YP (R4A)m (1-D)
(XVl) A conpound of forrmula (1-D) could optionally be

wo eooameBshé om a conmpound of 10 fornmula (XVI). PBCT/US2005/031098

compound of forrmula (XVI) is deprotected, followed by
coupling of the resulting acid with an am ne conpound
of formula (XVIl1). This cod#® ing 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; BOPCl ). The pewagtjoncan be carried out
with heating or at anbilpnt ature. Suitable

j e 15 acetonitrile,

A compound of fornula

t et rahydrof uran, and the N7 ke:

(I-E) whereinpis 1l Yis -NJ(O- (i.e. Yis

NR1OC(O - and R10 is H) and ~ot her variables are

defined in connection with/ formula (lI) could

optionally be fornmed fr conmpound of formula (XVII)

as outlined in Schene 7| 2 WD 2006/ 028896

PCT/ US2005/ 031098 40 C 70 (MMmdCC (R4A)mO

Reduction (ynl)C >~H\Then\aq carbonate NHal N N Hal

(XVIl) (XvU) (R4) Be imne (RA)mN Pd

cat al yst Oxi dation :
To a solution of N-methyl-5,6,7,8-tetrahydro-8-quinolinamine (500 mg, 3.1 mmol) and

5-bromoimidazo[1,2-a]pyridine-2-carbaldehyde (770 mg, 3.4 mmol) in dichloroethane
(17 mL) was added glacial acetic acid (180 uL, 3.1 mmol) and sodium
triacetoxyborohydride (2.0 g, 9.3 mmol). The mixture was stirred at room
temperature for 15 hours and then fiitered through a silica plug and rinsed with 10%
ammonium hydroxide-acetonitrile. The solvent was removed and the residue diluted
with dichloromethane, washed with saturated aqueous sodium bicarbonate, and
dried with magnesium sulfate to give 1.1 g (99% yield) of N-[(5-bromoimidazo[1,2-
a)pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as an orange oil.
'H-NMR (CDCls): & 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).

Example 6: N-Methyl-N-{[5-(4-methyl-1-piperazinylimidazo[1,2-a]lpyridin-2-ylimethyl}-
5,6,7,8-tetrahydro-8-quinolinamine
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N~ Ph N~ Hal OHOH (XIX) N (xx) Ph (R),, (R")n
(R)n NNN (Ill) HR2 NR2 Hydrolysis N R2

woe@aorssye am nation N N R3 N R3 x NN Ph N PE/A¥ImM05/031098
H2N (RA)m Ph (XXI) (XXI1) (R)n XCOOH or N XCOCl N-
R2 N\ RB N X-Yp (R4m (I-E) In nore detail a
conpound of formula (XVI11)50 s reduced, followed by Pd
5 catal yzed coupling with benzophenone inine to give a
conmpound of fornul a({’XX). This coupling can be

A gelutianeef Ns({B-flygioiipidaz b?i%ﬂwld@fz-wﬁﬂﬂeﬁ\dﬂ-ﬂgﬁnﬁ@ﬁkﬁﬁﬁt7s3'and

ek ARAEE quiBltertiRE s W€ il iy Pial Paffifjicradie 270 L

2.4 owoal) was suhjedied toamicrandive invadiation a4t 280CGigr 89 minutesybl ent

rebQRATHIRIUY fias ehideARARq YR PR LR PRk HreMaRGRHHY 8
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): 5 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-ylJmethyi}-5,6,7,8-
tetrahydro-8-quinolinamine can also be prepared by reductive amination. A solution
of N-methyl-5,6,7,8-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.

This racemic compound can also be separated by SFC to give the R and S isomers.
Racemic N-methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was separated into R and S isomers on a Berger
analytical SFC with an HP1100 diode array detector. The sample was monitored at
230 nm under the following conditions: 15% co-solvent (50/50 MeOH/CHCI; with
0.5% diisopropylethylamine v/v) in CO, with a total flow rate of 2 mL/minute at 1500
psi, 27°C on a Diacel AD-H column (Chiral Technologies), 4.6x250mm, 5um.
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solvents for this reaction include tol uene,
acetonitrile, tetrahydrofuran, and the |Iike. Conpound
wo@booboessmd a ( XX) can be oxidized to an al dehydeCT/E520095/031098
any suitable oxidation nethod (e.g. Mi02 in
di chl oronet hane and the like) foll owed by reductive
am nation with conpound of Sfornmula (I1I1l) to give a
compound of forrmula (XXI). The 5 reductive am nation
can be carrled ?ut by treatlng t he conpound of formula
A by in 19Rz %

5ﬁ5%@§9$2&§'§'§|§@ﬂ%&”m agent. The reactl on nmay be

or_performed at anbi ent
tenperature. Suitabl RS Iwvents include
di chl or onet hane, di¢hl or gne, tetrahydrofuran,
acetonitrile, tol uete, he i ke. The reducing
agent is typically sdﬂlun1-orohydride, sodi um 10
cyanobor ohydri de, sodium tfi acet oxyborohydride, and
the like. Optionally th %action can be run in
presence of acid, such as acetic acid and the |ike.
Hydrol ysis of the bg henone imne yields a
conmpound of formula (|XXI'?). Suitable hydrolysis
condi tions include ment of conpound of fornula
(XXI') with hydrochl{pric\aci d the like in a
sui tabl e sol vent, sWch/as-Netrakydrof uran. Treat nent

of an am ne 15 conpound of \forniN XXI'l') with an acid
chloride (XCOCl) or alternatively with an acid

O

tefraimyaiod-8-quinglinaoine wtais enapared fron N [(Sflgomfmidazaf 2 radpyridin-2-

o RERRAh  PH  ARRHShRE o o o v

migraysave drradjationas a simio mannenasdesdrioéd hereimib givela yellow onl

I GInaTNiAE (GBORE sTas Wl L Pion: 1. LR @R 1ok o TR,

1H)O MO8 mdl 1185, 7f03 (ny 11&d),(6.21 @hriH), et smmesis.zecas,uzwae.m (s, 4H),

2 0496896 (PCHT LR I065 BITDER = 200/20T . ) (EB(mhat). 112

(t,AH)QUS\mAX4B5 (MNIMI 11 Cl \ NGl NaOAc

Example 8: N-Methyl-N-({5-][4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
tmethy)-5.6,7 8-tetrahydro-8-quinolinamine

GO
<
Y% N/\\

D

\
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Hal / Hal Hal XXIV XXV XXIIl -1/ _N)__JOH HNN-Z \

N Oxi dation Reduction ) JOH XXVII CD Hal N XXvI Z
wWOQ0b02889N O N\ OO0 N\ N~ HNIT / N N = XXX/USN5/031098

Reductive amnation NZ\ / XXIX N V--/ NZ XXXI N

NMR2 -~ N Renoval of N 4-(Mthyloxy)phenyl]ethyl

Then \~ / NN-Z reductive é@ nation |-F A conpound of

formula (1-F) can be prepared froma conpound of

formula XXXI O N =\ Deprotection cc .
N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyl]imidazo[1,2-a)pyridin-2-yl}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 isopropyl
piperazine via microwave irradiation in a similar manner as described herein to give a
yellow solid (12% yield). "H-NMR (CDCl): & 8.53 (d, 1H), 7.74 (s, 1H), 7.35 (m, 1H),
7.28 (m, 1H), 7.11 (m, 1H), 7.05 (m, 1H), 6.23 (d, 1H), 4.16 (m, 1H), 4.00 (m, 2H),
3.14 (s, 4H), 2.78 (m, 7H), 2.40 (s, 3H), 2.01 (m, 3H), 1.67 (m, 1H), 1.12 (d, 6H); MS
m/z 419 (M+1).

Example 9: 1,1-Dimethylethyl 4-(2-{[methyl(5,6,7 8-tetrahydro-8-quinolinyl)amino]

methyllimidazo[1,2-alpyridin-5-y|)-1-piperazinecarboxylate (Intermediate

I ~N
N/
N\
N| N
U~
am\
"7

(@)
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-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl}-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
and N-tert-butoxycarbonyl piperazine via microwave irradiation in a similar manner as
described herein to give a tan solid (21% yield). "H-NMR (CDCl,): & 8.51 (d, 1H),
7.75 (s, 1H), 7.35 (m, 1H), 7.30 (m, 1H), 7.11 (m, 1H), 7.06 (m, 1H), 6.22 (dd, 1H),
4.17 (m, 1H), 4.02 (m, 2H), 3.66 (s, 4H), 3.04 (s, 4H), 2.81 (m, 2H), 2.39 (s, 3H), 2.03
(m, 3H), 1.69 (m, 1H), 1.49 (s, 9H); MS m/z 477 (M+1).

Example 10: N-Methyl-N-

tetrahydro-8-quinolinamine
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NI / Then N reductive amnation R2 NI NL NN ~/NZ
~NZ 5 XXXI |-F Treatnent of conpound of fornula
W@ 20450288 th a stong acid in a suitable sol vertT/S20851031098
appropriate nethod for renoving
4- ( Met hyl oxy) phenyl ] et hyl group. Suitable acids
include trifluoroacetic acid and the |ike. Suitable
sol vents include dichloronmethane, dichloroethane and
the like. The reaction can optionally be heated. 10
Al ternative nethods for

NS W _Ng
; group include use of WO
2006/ 028896 PCT/ US20d /0,3 43 Lewi s acids (e.g.
BCl 3, AIC13, BBr3 and iMie I Ke) or renoval of the

protecting group under redyctive conditions (e.g. Pd
on charcoal or Pt02 under A2at nosphere). The

can then be treated wpN N\ sui tabl e al dehyde under
reductive amination cojhdi t4 ons to give a conpound of 5
formula (I-F). The re f\N ve am nation can be carried
out by treating the ' i he al dehyde in an
inert solvent in the of reduci ng agent. The
reaction may be heate B or perforned at
anbi ent tenperature. Suitable | vents include
i t I ur an,
T3 SPLAESR LaRRILAD AREhORNE o ROy T
qt&gﬁnyl)ansnmlypirtyé}imlgagb[diaja]pyrttdimﬁw@H pipgragindtarhoxylate (20 mg,
o G BB KB Henn 6 Bt WaB BB ¥ RO Bt £ o80T
Ther rextune vas Stiraed at, roemdhmaeraacrefora faowirg) cancentrhted, dikged i 3:1

oG TRARnBrscp R ol ache Uin S BAER A6 G0 b P
bi¢axbofjate,aNd-dri®d MZh niagDesidmHifateNo 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: NN N-Trimethyl-N'-(2-{[methyl(5.6,7 .8-tetrahydro-8-quinoliny)amino]
methyl}imidazo[1,2-a]lpyridin-5-yl)-1,2-ethanediamine

AN
s,
N
N\
N
B \
N N—
\

N,N,N-Trimethyl-N'-(2-{[methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]
methyl}imidazo[1,2-a]pyridin-5-yi)-1,2-ethanediamine was prepared from N-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
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N XXX = N1 N Reductive amnation N\ N Z XXl X 15
XXXl  Reductive am nation of conpound of fornula
W@ 2046828896 t h a conmpound of fornmula (XXX) gi veBCT/US2005/031098
conmpounds of fornula (XXXI). The reductive am nation
can be carried out in an inert solvent in the
presence of a reducing agerfid The reaction may be
heated to 50-150 C or performed at anbi ent
tenperature. Suitable solvents 20 include
angi N, M rtemethyigHylengdiaming Ya mierawave istadiation)ind sifdar manner as

de%EﬁSéUHéréh't@gwé%Wé%Wonl ee@/ iehﬁ . f«ﬁgm( r).esﬂel.qsrc@ 1H),
agent ISO"&// I cal SOdI um b ro dri

725 e BTG s b 7 240 B 710848 ma@zdﬁwﬁm@m &hdH),
I e t r
4. 6@@91HIJ(§)€3 gmg Zilgaé Hd Q'g)s 2ac e{sl %q])ag%gr(nngé %2 @ zel-_i)' 2.32

(SCQ)‘ﬂl)pat?ﬁdS cﬁH) ?: 88 ! 34)( JoR%) (s 4 hl):HeS /e 882 éM*T)or m
(S)-(-)-1-(4-nmet hoxyphenyl)ethylamne and 6,7 25
Edl hydro 8 5 -UI nollnone (J Org. Chem 2002 67 |

méﬂ.\?h\; §¥rg gﬁ,gh':%o gygdr%qH%;nge ani nation. \\O 2006/ 028896
conpound of fornmula (XXl X) can
be prepared froma coppndof fornmula (XXV I 11).

Z XXVIl Z XXIX 5
Oxi dati on of conmpound of A4 a (XXVII1) gives a

N-{[5-(3,5-Dimethyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethy!}-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1,2-a]pyridin-2-
yh)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 2,6-dimethylpiperazine
via microwave irradiation in a similar manner as described herein to give a yellow oil
(64% vyield). "H-NMR (CDCls): 5 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-piperazinyllimidazo[1,2-alpyridin-2-
yllmethyl}-5.,6.7 8-tetrahydro-8-quinolinamine
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Mh02 in a suitable solvent. Suitable solvents include
di chl oronet hane, chloroform dichl oroethane and the
wo 2do6/02886/er al addi ti onal oxi dati on net hods knPemusm05/031098
those skilled in the art are suitable for 10 this

oxi dation. A conmpound of formula (XXVII1) can be
prepared froma conmpound ofS¥ornmula (XXVI). ~rNoH
HNG N-Z A\ XXVIT (N) Hal XXVI Z XXVII1 15 Treatnent of
compound of formula (XXVI) with piperazine of fornula

(XXVI'1) optionally iag suNabl e solvent optionally
' ¢ can be used to give
Al ternatively the

wWith heating or in a
conmpound of formula

pi per azi ne derlvatlveN can be treated with a
stong base, such as n-BuLi Qr LDA, to forma salt.
Treatnment of a conpound formula (XXVI) with such a
salt in a suitable solvent, such as 20
tetrahydrofuran, can j sed to form conpound of
formula (XXVI11). Co of formula (XXVI) can be

prepared as outlined chenme 8 by reduction of
' . des of formula (XXV)
Si fashion as described in

al dehyde of fornul
can be prepared in a
the literature (e.g. TetrahedronN2Q02, 58, 489). WO
2006/ 028896 PCT/ US2005/ 03109845 A conpound of
formula (1-F) wherein Z is Cl- al kyl or C3-C8
cycloal kyl and all other variables are as defined in
Taasolgtion ofriV-{iBH(B,Sedimphyhttpiperazinyhimidazo( 1), 2@fpyridie-2-yllmethyl}-

NS ey LR A, O R R

0°CNyasyadded spdivmhydrige (60% in oil, 10 mg, 0.15 mmol). The reaction was

stirred for 10 minutes, treated with methyl iodide (5 ulL, 0.50 mmol), and stirred at

room temperature 15 hours. 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% trifluoroacetic 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 (CDCl): & 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, 1H), 1.15 (d,
3H), 1.06 (d, 3H); MS m/z 419 (M+1).

Example 14: N-(1-Methylethy)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-alpyridin-2-

ylimethyl}-5,6,7 8-tetrahydro-8-quinolinamine




ductive amnation p p NNN xxx XXXII N ,N

Renmoval of 4-(Methyl oxy) phenyl]ethyl group XXXI1I CO0
woRM602882% CNJI \ XXXITIN R N N Reductive an P@l/iUsaw05/031098

[--\ NZ Z/ J xxix |I-F Conpound of forrmula (I-F)

can be prepared from conpounds of forrmula (XX X) and

(XXXI'I'l1) via reductive amrion. | N L ~ "O NN?2

(N NL XXXII'l -N R N~ k Reductive amnation NN Z\

[ INZ
@
/
N
N

AT
Qm
\\/N\

N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1,2-
a]pyridin-2-yl)methyl]-N-(1-methylethyl)-5,6,7,8-tetrahydro-8-quinolinamine and 1-

5 methylpiperazine via microwave irradiation in a similar manner as described herein to
give a yellow oil (39% yield). "H-NMR (CDCl,): & 8.44 (d, 1H), 7.64 (s, 1H), 7.22 (m,
1H), 7.19 (m, 1H), 7.05 (m, 1H), 6.95 (dd, 1H), 6.18 (d, 1H), 4.21 (m, 1H), 3.93 (dd,
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 (m, 6H); MS m/z 419 (M+1).

10

Example 15: N-(1-Methylethyl)-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-
alpyridin-2-yl}methyi)-5,6,7,8-tetrahydro-8-quinolinamine

I\/\tQ
I 7
N

T
-

N
\/N

e

N-(1-Methylethyl)-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
15  ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-[(5-
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10 xxix |I-F WO 2006/ 028896 PCT/ US2005/ 031098 46 The
reductive am nation can be carried out in an inert
w@eei0eee889¢ n t he presence of a reduci ng agent.Pdhes2005/031098
reacti on may be heated to 50-150 C or perforned at

anbi ent tenperature. Suitable solvents include

di chl or onet hane, dichl oroet8fane, tetrahydrofuran,

acetonitrile, toluene, and the Iike. The reducing

agent is typlcaII¥ 5 sodi um bor ohydri de, sodi um
Y

fluescimigiaeeld @yalpyrigin-2ybaethyll Y- (Tame thyleliybrohiy drtetrahydserd-
quidtfindrhitg- anﬁ*ﬂacﬁgﬂ H)Eerragﬂe RARItavedadifidnyR aI |Ja1£ manper

presence o ch as acetic aC|d and t
asgiespriadches¢in togive laa/eﬂovy(ml (43% yiald) L &l- rpMBp(@lD&ih)f& Bhf 4d, 1H),

7%@9&3%’( fﬁlf r{mx?%) 710% ﬁmeﬁ’Hgtd%ew"i‘”i‘l-gaéHfgbd 1H),

otec I'on u5|n ¢on
4.2 0sel H)e&@M(meZH) 3. 16dMmath),i 10 (&, #H), Schveime 581), mmmms

2'6){?’;‘04'{?? 348, I fiaain. QQH)ﬁs HIPUE] A ord 8%

(XXI'X) can be prepared in a S|mlar fashl on as

5 FI uor oi m dazo[ 1 2-al pyri di ne- 2- car baI dehyde O 6XN

F To a solution of
(Tetrahedron, 2002,
reference with regard ) (2.8 g, 25 mmol) in
et hyl ene glycol dinethyl ether (8 20 nlL) was added
1,1,3-trichloroacetone (7. NnL, /75 mol ). The m xture
was stirred at roomtenpera r 15 hours and the
resulting precipitate collgcted by filtration and
refluxed in ethyl al hoR (8 mL) for 4 hours. The
reaction m xture was koql/ed to roomtenperature,
concentrated, dissol n di chl or omet hane and washed
with saturated aqu dN m by car bonate. The
organic layer was is driegy wth 25 magnesium
sul fate, and concentrat ed. esul ting solid was
refluxed i n aqueous
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 via microwave irradiation in a similar manner
as described herein to give a yellow oil (48% yield). '"H-NMR (CDCls): § 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-Methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-yl}methyl)-
N-(2 .2 2-trifluoroethyl)-5.6,7 ,8-tetrahydro-8-quinolinamine
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cal ci um carbonate for 2 hours, cooled to room

tenperature, and extracted with dichloronethane. The
wo@e@an2ssd ayer was dried with magnesi um sul f at BCEIS2005/031098

concentrated to give 1.4 g (34%yield)

5-fluoroi m dazo[ 1, 2- a] pyri di ne- 2-car bal dehyde as a

tan solid. 1HNWR (CDC13): #10.16 (s, 1 H), 8.22 (s,

1H, 7.54 (d, 1 H, 7.3 (m 30 1H, 6.5 (m 1 H;

TLC (10% 2 M ammoni a in nethy al cohol -ethyl acetate)

Rf = 0.60. WO 2006/ ( 3CT/ US2005/ 031098 47

Exanpl e 2:

5- Bronoi m dazo(1, 2-& p

Br To a solution ofN2-a

58 mmol) in ethylene glycaql, dingthyl 5 ether (66 nli)

was added 1,1, 3-trichl oroa (18 nm., 173 mmol).

The mi xture was stirred/at 70C/foF 15 hours and the

resulting precipitatN col l'ected by filtration and

refluxed in ethyl al¢ohoy (50 nL) for 7 hours. The

reaction m xture wa ol ed to room tenperature,

concentrated, diss [ i or omet hane, and

washed with saturat ueblus s&di um bi car bonate. The

organi c |layer was isolated,\ 10 i wi th magnesi um

sul fate, and concentrated. T res ting solid was

refluxed in aqueous cal cium carbonate for 1.5 hours,

Ngmiﬁe(d I\héth)ﬂ@lﬂ?ﬂ) h@ﬁaﬁw@.dawd 2ea1wr@ﬁizs}|}me¢wh N-(2 2,2-

| or onet hane organi c er was dried wt
trifaRyAetiy i bs{ Pteifaby diodt- qelaﬂ'ﬂ@m'm%Wéﬂ prepagRd fEong Nd(fig (50%
flubr&ihribazep - Qjﬁwldmama{elh By r2Ltﬂf|mo&ny|s:sr6b;aMwah gro-8-

as an orange solid. VR
qgn@rpar(ng\e qmdpﬁoprg;yl plpggazmg vqmubrow%vezlga@mloqln@ s:myarl anner
as{ Héscgtbé'& herziﬁ% @ﬂ«@% mwwm%m&&xwwm&m@w 581416, 1H),
7.8 (o rIFAy 1 (0T RS A A0 @170, 7.04(my TH), 622 (4d, 1H)
4.26 (m, 1H), 4.22 (m, 1H), 3.96 (m, 2H), 3.31 (m, 1H), 3.14 (m, 4H), 2.78 (m, 7H),
2.20 (m, 1H), 1.95 (m, 1H), 1.78 (m, 2H), 1.13 (d, 6H); MS m/z 487 (M+1).

J- 2- car bal dehyde O tX N
no- 6-_br onopyri di ne (10 g,

Example 18: N-[(5-{4-[(Dimethylamino)methyllphenyl}imidazo[1,2-a]pyridin-2-

yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine

AN
~
N
N\
T
N
\ e

To a suspension of N-[(5-bromoimidazo[1,2-a]pyridin-2-yl)methyl]-N-methy!-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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FIN C 20 To a solution of
6, 7- di hydr o-8(5H) - qui nol i none (referenced in general
w@eweossses above) (1.5 g, 10 mmol) in di chl or pet/iisaves/031098
(50 nm.) was added nethyl amine (2 Min
tetrahydrofuran, 10 nmL, 20 nmol ), glacial acetic acid
(580 L, 10 mmol), and sodi WA triacet oxyborohydride
(4.3 g, 20 nmmol). The m xture was stirred at room
tenperature for 15 hours and then filtered through a
0.46 mnoel) iplaﬂylmecglmohéimtwl ethed (09 eniyoas addexb

PG IR OO T SRR )

Trmmentuqmwarg/rcaeéed 2803 derctdi haurs, eljluted withweater, exteactesiioto ethyl

2l Sonp et ofd P tyire i, dopriderdtiy (0.50%
aqfeérmlttjl#wter 0: 1% KiffRotogpeticacid) S The anle(dcproquqtlyvasrh%dlmed

7
ngh é’ﬁ\gl I%%e%ge (fJfSh%nd W}lth st ﬁ'—ﬂe %the]oug% ﬂ?m b’s?cérgb a%é'bafd%néa
wWBnaglzesitﬁe s(llm&q)o gige &Qmmqiié"/ﬂyleld) ofa yellow oil. 1H NMR (CDCI3) )

o014 3+ 58 BT tm ) PYBIE Tog 2080 [ s P L.

72F3)(ra H), G131 dm, aﬁ) 717(m 1H), 7.00 (m 1H), 667 (dd, 1H), 4.07 (m, 1H),

3.4 ey 3.5% o, 31525 (RO 2381910 % ASRTBAR, o Rfn. ), 1.90

(% -2H) ubBbImi tHz MSImA- 42618 ne- 2- car bal dehyde (344 ny,
2.1 mml) in dichloroethane 10 (10 nL) was added
gI aC| aI acetl c aC| d (120 L 2. 1 mml) and SOdI um

te anvd% b&{uﬁﬂ)hﬁém&@om tenper ature for2 hours and then
terea tnrougn a silica plug and rinsed with 10%

ammnl um hydr oxi de- acet o8 . The sol vent was
renoved and the resid d by flash

chr omat ogr aphy (0-10% hydr oxi de- acetonitrile)
to give 0.6 g 15 (93% yiNel d)
N-[ (5-fluoroi mdazo[ 1, 2-a] pypi di n-2-yl)net hyl ]-Nnethy
|-5,6,7, 8- tetrahydro-8-quifidN.nam ne as a tan solid.

'H NMR (CDCI3): S 8.53 (d/ 1 H), 7.80 (s,
NI\

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)methyl]-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine and pyridine-4-boronic acid via Suzuki
coupling in a similar manner as described herein to give a yellow oil (8% yield). 'H-
NMR (CDCl3): & 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).
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1H, 7.36 (m 2H), 7.13 (m 1 H, 7.06 (m 1 H), 6.40
(m 1 H, 410 (m 1 H, 3.94 (s, 2H), 2.75 (m 2H)),

wQ@2008/08896 3H), 2.03 (m 3H), 1.70 (m 1 H); MPe/ESB1L031098

(Mrl). 20 Exanple 5:

N-[ (5-Bronmoi m dazo[ 1, 2- al pyri di n-2-yl ) nethyl | - N-net hyl
-5.6.7,8- tetrahydro-8-qui rfl i nam ne WO 2006/ 028896
PCT/ US2005/ 031098 49 N \ 6N Br To a solution of

N- net hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne (500 ng,
3.1 nmmol) an

5.6 8-tetrahydrer8cquimmlinamm®e]1 mmol ) and sodi um 5
tri acet oxyborohydride (2, 9.3 mmol ). The m xture
was stirred at room genpey e for 15 hours and then
filtered through a si |i cap and rinsed with 10%

i The sol vent was
renoved and the residue dilufjed wth dichloronethane,
washed with saturated aquegull _sodi um bi carbonate, and
dried with magnesi um sul fdte £ give 1.1 g (99% yi el d)
of N-[(5-bronoi m dazo[ 1, 2{10
a] pyridin-2-yl)nmethyl]* thyl -5,6, 7, 8-tetrahydro-8-q
ui nol i nam ne as an ora il. 1HNWR (CDCI3): 8 8.50
(d, 1 H, 7.92 (s, 1 N.49 (d, 1 H, 7.32 (d, 1 H),
7.03 (m 2H), 6.96 ( 4. (m 1 H, 3.94 (s,
2H), 2.72 (m 2H), 2. S, 12 (m 1 H), 1.99
(m 2H), 1.68 (m 1 H; Ms nl (M+1l). 15 Exanple
6.

NANIeitRtHINA[5-Kd-(roBpHONRyimlaipizoll 2pdlpypicine 2ylinpthy) <5cfe 6 Bite arapo-8-
e s ARbatYa Hom Nimeli .67 deahyero-Rayjnofganing anc

5-(4-morpholinyl)imidazo[1,2-a]pyridine-2-carbaldehyde via reductive amination in a

similar manner as described herein to give a yellow oil (7% yield) isolated as the
trifluoroacetic acid sait. "H NMR (400 MHz, CDCl;) § 8.81 (d, J = 5.3 Hz, 1 H), 8.18
(s, 1H),8.00(d, J=8.2Hz, 1 H),7.75-7.71 (m, 1 H), 7.67-7.60 (m, 2 H), 6.73 (d, J =
7.4 Hz, 1 H), 4.41-4.36 (m, 2 H), 4.20 (d, J = 14.8 Hz, 1 H), 3.95 (m, 4 H), 3.20 (m, 4
H), 2.94 (m, 2 H), 2.41 (m, 1 H), 2.35 (s, 3 H), 2.20 (m, 1 H), 2.00-1.84 (m, 2 H); MS
m/z 378 (M+1).

Example 21: N-(1-Methylethyl)-N-{[5-(1-piperazinyl)imidazo[1,2-a]pyridin-2-
yilmethyl}-5,6,7,8-tetrahydro-8-quinolinamine

~

N

T
5

\\/NH
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/" N\ ~N~ WO 2006/ 028896 PCT/ US2005/ 031098 50 A
sol ution of

woRGopd298baior oi m dazo[ 1, 2- a] pyri di n- 2-yl ) net hyl PeMUSBDHI§31098
| -5,6,7,8- tetrahydro-8-quinolinanm ne (150 ng, O0.48
mol ) in neat 1-nethyl piperazine (270 L, 2.4 mol)
was subjected to m crowave Gfradi ation at 200C for 20
m nutes. The reaction m xture was concentrated and

purified by preparative chromatography (0 5 30%
Nébé‘cemwlqtmyll K-{ Rl eniperazinyhonidaié[N Qaa]pﬂml 2o/llmethul}-56hd.8-
I
tefrg}%’ar&ib qgfn fhathih8 wak ?Y%Pa?%cﬂr%q\i (6 \f@g%ﬁﬁigg\%ﬁjrg (?]F\)kili”tdw 2-

sat’ur at eous So | car bonat e
yl)l‘i'%ﬂj'ﬂbé]slvﬂhmegl)‘l'qt%)ﬂ)e5 Bd . Gtejrahydre- &wmo@rn%rmeeansf) piRgrazine via
mif%a@@’y‘?écjlatl hik QIMEE i(aFhd i} Eé)ar assdécﬁﬁecf gerfﬂ'l t?"%lve a )@?IQWQ)%
(E5KAIgYH NIV (306, s @RGCHYD B9 (1 E6, 171 (5111, 7319628 (m, 2

H)(Z%ng%ggg (”g’rblﬁ)' g%&l(‘&lf%d (%é%g 0, 112% s(zr’s*n (ﬁgJ %DS/_.z ﬁ/g) tH), 4.26
(MBYHX #0DYd, J AT tlem il 8149:(m, 4 H), 311 (m, 4 H), 2.88-2.78 (m, 1 H),
23, i P P e QLU0 ol k.

HY MS mlsA50MB-1ui nol i nami ne can al so be prepared by
reducti ve am nation. A solution of

N-rrethyl 5, 6, 7 8- tetrahydro 8- qui nol i nam ne (44 ny,
: it a 2-a]pyridin-2-yljmethyl}-N-(2,2 2-

- - oy : di ne 2- car bal dehyde
{]%?gbaﬁglﬁ.gw: :é-lé @p?%%d%ﬁo@rlgmﬁé ' o (1.4 ) Wgs

treated with glacial 2 aci d (15 L, 0.27 mmol) and
'72 ng, 0.81 mml). The

d L nperature for 15 hours
and then filtered throWNjh aysilica plug and rinsed
with 10% 2M amonia in met Ranol -fet hyl acetate. The
reaction m xture was conceft Q/gé\and 20 purified by

0.1 %trifluoroacetic
et hyl acetate, washed
bi carbonate, and drie
9 mg (9% vyield) of ow ot This racemc
conpound can al so be Nd bW SFC to give the R
and S isoners. 25 Racemc NH

N-net hyl - N-{[5- (4- et hyl - 1- pi perazi nyl )i m dazo[ 1, 2-a] p

NXfL (1 Bip e adhy FTRIBYSP 2-alpyridin-2-yljmethyl)-N-(2,2,2-trifluoroethyl)-5,6,7,8-
tetrahydro-8-quinolinamine was prepared from N-[(5-fluoroimidazo[1,2-a]pyridin-2-

) andFthen diluted with
saturated aqueous sodi um
h magnesium sulfate to give

yl)methyl]-N-(2,2,2-trifluoroethyl)-5,6,7,8-tetrahydro-8-quinolinamine and piperazine
via microwave irradiation in a similar manner as described herein to give a white solid
(67% yield). '"H NMR (400 MHz, CDCl3) 5 8.41 (d, J = 4.7 Hz, 1 H), 7.62 (s, 1 H), 7.32
(d, J=7.7Hz, 1 H), 7.24-7.23 (m, 1 H), 7.13-7.09 (m, 1 H), 7.03 (dd, J = 7.6, 4.7 Hz,
1H),6.23(d,J=7.2Hz, 1H),4.28 (d, J=16.3 Hz, 1 H), 4.21 (dd, J=10.2, 5.8 Hz, 1
H), 4.00-3.89 (m, 2 H), 3.34-3.25 (m, 1 H), 3.16 (s, 6 H), 3.08 (m, 2 H), 2.78-2.66 (m,
2H),2.19 (m, 1 H), 1.94 (m, 1 H), 1.83-1.74 (m, 1 H), 1.71-1.65 (m, 1 H); MS m/z
445 (M+1).

Example 23: N-({5-](3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-alpyridin-2-
Imethyl)-N-methyl-5.,6,7 .8-tetrahydro-8-quinolinamine
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5,6,7,8-tetrahydro-8-qui nolinam ne was separated into
R and S isoners on a Berger analytical SFC with an
woiRbeA2396li ode array detector. The sanpl e was PONUSZIN®E1098
at 230 nmunder the follow ng conditions: 15%
co-sol vent (50/50 MeOH/ CHCI 3 with 0.5%
di i sopropyl ethylamne v/v) 62h CO2 with a total flow
rate of 2 nmb/mnute at 1500 30 psi, 27C on a Di acel
AD-H col um (Chiral Technol ogies), 4.6x250mm 5um WO
2006/ 028896 PCT/ US2005RE S 51 Exanple 7:
N-{[ 5- (4- Et hyl - 1- pi ger azi m dazo[ 1, 2- al pyridin-2-y
[ 1 met hyl } - N- et hyl - @t r ahydr o- 8- qui nol i nam ne
CNN N, \ N/ N~N
N-{[5-(4-Ethyl-1-piperazi n3f\||)i m dazo[ 1, 2-a] pyri di n-2-y
| Jmet hyl }- N-net hyl -5, 6, 7/8-"Q

N-[ (5-fluoroi mdazo[ 1N
yl) methyl ] - N-net hyl - 5||6,
and N-et hyl pi perazin i
simlar manner as d
oil (24%vyield). 1 : :
7.66 (s, 1 H, 7.32 (m 1 H\_7/27 (m 1 H
1H, 7203 (m 1 H, 6.21 (d, 1 :
394(s 2H), 3.12 (s, 4H), 10 279 (m 2H), 2.67 (s,
2.51 (gq, 2H), 2.33 (s, 3H,/2.01 (m 3H), 1.66

~&@mg%-w@ it RlstaubFulirgiafOh 4 Mok AR L,

methi/l-5 Q?aﬂ-&;rahyﬂru—BZ}umolinamine was prepared from N-[(5-

fluzél %ﬁe dta%/ )2 %p?r’ din % yﬁ)% 'ﬁ'ﬁa})ﬂyl\(l1 %th%ll g%‘ 'Pg-ltét%%%%% q21 Nolmg%ne

and (3R)-(+)-3-(dimethylamino)pyrrolidine via microwave irradiation in a similar

pyridin-2
8-tetrahydro-8-quinol i nam ne

manner as described herein to give an orange oil (53% yield). "H NMR (300 MHz,
CDCl;) 68.53(d, J=4.4Hz, 1H),7.79(m,1H),7.36 (d,J=7.6 Hz, 1 H),7.21 (d, J
= 8.8 Hz, 1 H), 7.10-7.04 (m, 2 H), 6.14 (d, J= 7.2 Hz, 1 H), 4.16 (m, 1 H), 4.01 (m, 2
H), 3.60 (m, 1 H), 3.49 (m, 1 H), 3.38-3.27 (m, 2 H), 2.94-2.79 (m, 2 H), 2.73-2.65 (m,
1 H), 2.41 (s, 3 H), 2.32 (d, J = 3.1 Hz, 6 H), 2.26-2.14 (m, 2 H), 2.07-1.92 (m, 3 H),
1.69 (m, 1 H); MS m/z 405 (M+1).

ylimethy)-N-methyl-5.6,7.8-tetrahydro-8-quinolinamine
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we@pdsAePPyri di n- 2-yl } net hyl ) -

15 WO 2006/ 028896 PCT/ US2005/ 031098 52
N-Met hyl - N- ({5-[4-(1-net hyl ethyl)-1-pi perazinyl]im daz

5,6, 7, 8-tetrahydro-8-qui nolinam ne was prepared from
N-[ (5-fluoroi mdazo[ 1, 2-

a] pyri di n-2-yl) met hyl ] - N mebyl -5, 6, 7, 8-t et rahydro- 8-q
ui nol i nam ne and i sopropyl piperazine via mcrowave
irradiation in a simlar manner as described herein to

give a 5 yellow sol i g 2% y.eld). 1HNW (CDCl 3): 8
8.53 (d, 1 H, 7.74 , 7.35(m 1 H, 7.28 (m
1H, 711 (m 1 H,{/. 1 H, 6.23 (d, 1 H),
4.16 (m 1 H, 4.00 (niN 2 3.14 (s, 4H), 2.78 (m
7H), 2.40 (s, 3H, 2.01 (mNSH), 1.67 (m 1 H, 1.12
(d, 6H); M5 nmlz 419 (M}~ N0 Exanple 9:

1, 1-Di et hyl et hyl 4-(2-{

met hyl (5, 6, 7, 8-t et r ahydr- 8- gui nol i nyl ) am nol

met hyl }i m dazof |

1, 2-al pvridin-5-yl)- ¥PptNper azi necar boxyl ate
(I ntermedi ate) NN N \\ / --\ NO

1, 1- Di et hyl et hyl ~/ N

4- (2-{[ et hyl (5, 6, 7, 8-tetrahydr p- 8- qui nol i nyl )am no] ne
thyl }i m dazo o

[1, 2-a] pyridin-5-yl)-1-piperazi n}tar boxyl at e was
prepared fromN[(5 15

1S A5 A AR o s
méthyie5, 67 f4tetralipdroBequiholipamimeazasyreparad frooT Ai@y e _
oSBTkl AR 3B AR
arggl B%)-(-0+3-(dif)ethyrardibo)pyrroliding via mi@bwave irﬂad?)ion h 36imiley 1
ey 55 4bst e heflin 'l ab Bands o ey 1 i fopg e
CDE),) 5 8.581d (s 45z, 12HBY. 78I, 3H)), 7.26 0& J 20.7(Hu, 134)) 7.21 (d, J
= %@ﬁ-?z,(ﬂll), 717041 A% b5 6. Bl o VB I3 M AR AW E 2
HINSNGSt (ry 1-HY; 8548-(¢n1 4 1) P& 88:3iay(Im), 2rH)2.00£217Pra M), i2di4re 85 (m,
1 ¥ IR 5502 82 (1086 1h & 5794979 51 B8 Y3 %8y, 1.70 (m, 1

H); MS m/z 405 (M+1).

Example 25: N-{[5-(3-Amino-1-azetidinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-methyl-

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

PCT/US2005/031098
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WD 2006/ 028896 PCT/ US2005/ 031098 53 NNII \ 6N N~
~NH To a solution of 1,1-dinethylethyl

wdad2qoanigseet hyl (5, 6, 7, 8-t et rahydr o- 8- PCT/US2005/031098
qui nol i nyl ) am no] et hyl }i m dazo
[1, 2-a] pyridin-5-yl)-1-pi perazi necar boxyl ate (20 ny,
0.04 mmol ) in dichloronethdfe (300 .iL) was added
trifluoroacetic acid (300 LL). 5 The m xture was
stirred at roomtenperature for 2 hours, concentrated,

A golutianeef N-{{S-Quqroirgidazal bR@imridinn2:yi)metby bpymetycah dl.8-

tellh ﬁ%%%ﬁ'ﬂé%"Fﬁga?‘?gﬁﬁﬁ?'iﬁ%@“&@’sﬁga i el
Wihy %Nc@oﬁfarwn@%ﬁf?tldlae 3¢ mg 1—|1$\|mm G IBate 03@ fgrdl5 hours.
TH@rea&ro?x‘*Néssdlluged'ﬂlth 17 1 %ﬁ:hfo‘f‘&m%h%“e |s§p|'ic>|?yl(éi’cohél %’Qd w{ rﬂ_a')% with

rg@d (aﬁpegﬁ) SOdBlnlglcelibpn@ﬁ) The omnlqja(%wagspgolatgdamle@g)ver
m%:ﬁesm?n Qﬂfa(énfllte?r@b cohcERrdt, plrifid byMtePhrtive éhroMbtography (0-

70% RPQ&PWF!'W?W{/I Q WMetfluoreasetiea¢id)s agd thep-dildteda¥ithdt b- 8- a
dléHl&BHegiélnle@éBpfngyl aIH&U‘WééhEB %ﬁ Qbturated aqueous bslc\)l'dlu{\nl-

- et hanedi am ne )
bigashgnate; and dried with magnesnum sulfate to give 51 mg (49% vyield) of 1,1-

duNeiNthl}li [1U@t{h?(éthwf(,@ 7 {BLER AR E-B-RinblifyI faftifGHMEtHy BmSa SN 1,2-

al%tdﬁy%/ y?)w%@&%'pxllozrtawz i dihigPertgeted intermediale 29 ragH k!

mitBH wak RRbREd il @BMIbtdethane (0. 50 mL) treated W|th trlfluoroacetlc acid
fl uoroi mdazo[1l, 2-a]p r|d|n thyl -5, 6,

(0:p0gk ) Rk BFERCAL ZORM) .t%wa%zfﬁ m%\mumd%mze@@e mixture was
coRESntidred) @Rited WAR 31 &éhl@ﬂﬁné%et|§¢ﬂf8|§ﬂﬁ|cﬁh6|)’ém§ér%@vﬂﬁm

via mcrowave jrradiation i.n a simjar manner. as
safralediaguaoyfeIasium pisapopateg TheorganiGiayer(vasisslated gjried over

madﬁ're@l% F&@Q@ $herea, éiwd“&n@gntral%ﬂo dycliela N5 (SigmgmH)( dd7 i?’
azg’|d|ng)|@ma(g1 21a]pynd|n 2'_q]methyl} -N-methyl-5,6,7 8-tetrahydro-8-
quinolinamine (35 mg, 88% yield) as a yellow oil. '"H NMR (300 MHz, CDCl;) 5 8.54
(d,J=45Hz,1H),7.64 (s, 1H),7.38(d, J=7.6 Hz, 1 H), 7.14-7.06 (m, 3 H), 5.84
(dd, J=6.4, 1.9 Hz, 1 H), 4.43 (m, 2 H), 4.15 (m, 1 H), 4.05 (m, 1 H), 3.97 (s, 2 H),
3.71(t, J=6.9Hz, 2H),2.85(m, 1 H), 2.71 (m, 1 H), 2.38 (s, 3 H), 2.15-1.98 (m, 3
H), 1.71 (m, 1 H); MS m/z 363 (M+1).

Example 26: N-({5-[3-(Dimethylamino)-1-azetidinyllimidazo[1,2-alpyridin-2-yl}methyl)-
N-methyl-5,6,7.8-tetrahydro-8-quinolinamine
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15

20

4.09 (m 1 H), 3.94 (s, 2H), 3.16 (t, 2H), 2.83 (s,
3H), 2.68 (m 2H), 2.52 (t, 2H), 2.32 5 (s, 3H), 2.20

W@ 3006028896 2. 08 (m 3H), 1.67 (m 1 H); M nlz BOBUS2005/031098

(Mrl) . Exanple 12:

N-{[5-(3,5-D nethyl -1-pi perazinyl )i mdazo[ 1, 2-al pyri di

n-2-yl I nethvl }- N 65

net hyl -5, 6, 7, 8-t etrahvdro-8-qui nolinam ne N N6N NH

10

N-{[5(35Dirrethy| diperazi nyl )i m dazo[ 1, 2- a] pyri di
' 8-

tetrahydro 8- qui nol i\Qarnis )
N-[ (5-fl uoroi mi dazo[ 1,8-a] pyri di n- 2-
yl)methyl]-N-nmet hyl -5, 6, 7, § tetrahydro- 8- qui nol i nam ne

and 2, 6-di net hyl pi per azi W a mcrowave irradiation
in a simlar nmanner as described herein to give a
yellow oil (64%vyielNHN\! HNW (CDClI3): 6 8.49 (d, 1
H, 7.68 (s, 1 H, 7.81 1H, 7.25 (m 15 1 H),

7.08 (m 1 H, 7.02
1 H, 3.96 (s, 2H),
(m 2H), 2.34 (s, 3

NL H, 6.20 (dd, 1 H), 4.12 (m
3. 28\ (m 2.73

2H), 3.18 (m 2H),
. @}%H)/ 2.04 (m 3H),
1.5 (m 1 H, 1.11 (d, 3H\1.0OM (d, 3H); M5 mz 405
(M+1l). Exanple 13:

N-Met hyl - N-{[5-(3,4.5-trimethyl-1-piperazinyl)imdazo]
1, 2-al pyridin-2- 20
To/a solgtionyofiN-f543-anma-bazelitint Javidazali 2alpyridin-2rglm@hyi}-N-

mﬁﬁgﬁeﬁ@%@%ﬁaﬁﬁé Q%%H@%Q%Q%& m320.08BrmoiNh dicHibrodthbnd
(Olﬂoirﬁlavea ﬁr?ed rfermiajdehyde{ 2eula Hi 26yrhinohidd %zio [Wiateh), adlanjal iadétic
R (iy P28 ) ang sediumiacs e bRIPRITSR 4R - 028 oD The

mﬂtui@wmmhr)ed ot rodin téri:pa‘a)urafor 16 Gowsssaracttied filssrdd through a
siIWédr i de (60%,i

Pl G TR i O i N Pl B e g reseton
mixtutke das @5nde,ntr@teHOd|m1'ed with ethgll exetate, achshtd witheaturated aqueous
SoL R S 08 sl BB i G0 S e
water] 0di% trlfluomeethﬁaw)l Fbpdesivdd mrbdudt elas isblated| diluteld with ethyl
acetate, washed with saturated aqueous sodium bicarbonate, and dried with
magnesium sulfate to give N-({5-[3-(dimethylamino)-1-azetidinyl]limidazo[1,2-
alpyridin-2-yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine (5 mg, 15% yield)
as a yellow oil. "H NMR (400 MHz, CDCl5) 6 8.51 (d, J = 4.4 Hz, 1 H), 7.74 (br, 1 H),
7.35(d, J=7.6 Hz, 1 H), 7.09-7.03 (m, 3 H), 5.81 (m, 1 H), 4.23 (m, 3 H), 4.05 (br, 2
H), 3.84 (dd, J=12.7, 6.0 Hz, 2 H), 3.24 (m, 1 H), 2.80 (m, 1 H), 2.67 (m, 1 H), 2.43
(s, 3 H), 2.20 (s, 6 H), 2.03-1.97 (m, 3 H), 1.67 (m, 1 H); MS m/z 391 (M+1).

Example 27: N-({5-[(3R)-3-Amino-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-ylimethyl)-N-
methyl-5,6.7 8-tetrahydro-8-quinolinamine




magnesi um sul fate, filtered, and concentrated. The
residue was purified by preparative chromatography

W@ 000402%89cetonitrile-water; 0.1% trifl uoroacetPCT/astod3/031098
and 10 then diluted with 3:1 dichl oronet hane: i sopr opyl
al cohol, washed with saturated aqueous sodi um
bi carbonate, and dried w t®6rmgnesi umsul fate to give
12 ng (29% vyield) of a yellowoil. 1HNVR (CDCI3): 8
8.52 (d, 1 H, 7.71 (s, 1H), 7.34 (m 1 H, 7.27 (m
1H, 7210 (m 1 H, # 1 H, 6.21 (dd, 1 H),
4.15 (m 1 H), 3.99 : .28 (m 2H), 2.62 (m
6H), 2.38 (s, 3H), 2L36 , 2.07 (m 3H), 1.66
(m 1H), 1.15 (d, 15 BH), Y 06 (d, 3H; M5 mz 419
(Mrl) . Exanple 14:
N-(1- Methyl ethyl)-N-ff5- IFha\t hyl - 1- pi perazi nyl )i m daz
of 1, 2- al pyri di n- 2-
yl Il methyl }-5, 6, 7. 8-t eNralydr o- 8- gui nol i nam ne WO
2006/ 028896 PCT/ US200%) 032098 56 N, 1XI, KNY 6N
nam ne was prepared f N-[(5-fluoroi mdazo[ 1, 2-

al pyridin-2-yl)met hyfh] - N-\( 1- hyl ethyl)-5,6,7,8-tetra
hydr o- 8- qui nol i nam n No net hyl pi perazi ne via
m crowave irradiation in a s m'Iar manner as descri bed

herein to giveayellowoil Iy||eld) 1 H NWR
(CDClS)8 .44 (d, 1 H), 764§\l H, 7.22 (m 1

[(%)I]ﬁ'z? A&Eﬂozill p{%{?lld[[\y&“n éagogéz %—%)Hng n%;}jl}(m%h)iéN%thyL 18

5, 6 7;EQte(rahyd4d>4B quiholibarqime m@sl)pre;ibré&’ from, N4(Bhfluodirditiags),2-

a]ﬁ;[%inzé-'gg%ﬂﬁgh-&%t%é% erﬁghydro 8—qum<§lma$nrne an@ (’3R§/?+) 3-

(td)#-lbl]te)hﬂbbl‘bﬁnglbhmio))py\*oﬁl{ilﬁe vid-thérmee tilsplaeemght) ant-deppatectionrin a
5'%1'15;}?‘?%]"’5 ag%’ﬁ?‘}rﬁﬁ? Rgien 8 givera yeliog 9LRI% S'S- ZRIeR®! iHhMR

(400 RIHZTEDON,) 5%6.48 (m, 1M, 7.72 (s, 1 H), 7.31 (0,J=7.7 Hz.1H), 714 d, J =
paintovin ERI TR
H)y Bi7agiy1B); 8.56 (m, 8+H).63.820%,0r ), & tRiinf Ol HY) 278N, Was$), 2.64 (m,
1 B &S PP S ), 2,07 (m, 1 H), 2.00-1.90 (m, 2 H), 1.82 (m, 1 H),
1.63 (m, 1 H); MS m/z 377 (M+1).

Example 28: N-Methyl-N-({5-[methyl(1-methyl-4-piperidinyl)aminolimidazo[1,2-
alpyridin-2-yl}methyl)-5,6,7, 8-tetrahydro-8-quinolinamine




10

WD 2006/ 028896 PCT/ US2005/ 031098 57
fluoroi mdazo[ 1, 2-a] pyridin-2-yl)nmethyl]-N (1-nethylet

W y005402888¢ 7, 8-t et rahydr o- 8- qui nol i nam ne and PEDPSWPYH31098
pi perazine via mcrowave irradiation in a simlar
manner as described herein to give a yellow oil (43%
yield). 1HNWVR (CDCI3): 6 &74 (d, 1 H, 7.65 (s, 1
H, 7722 (m 1 H, 719 (m 1 H, 7.05 (m 1 H), 6.96

m 1H, 6.17 (dd, 1 H, 5 4.22 (m 1 H), 3.94 (m

H, 3.16 (m 1 H), 3. € 4d), 2.77 (m 5H), 2.62
m 2H), 2.01 (m 3H) .
MS mz 447 (Mrl). Exanpl e

1H, 1.12 (m 12H);

N-{f5-(4-Methyl - 1- pi per adi nyhy1 m dazof
1, 2-al pvridin-2-yll methyl }-N-
(2,2.2-trifluoroethyl)-5,6 ,N}\tetrahvdro-S-quinolinam
ine CI PFMN-~F N%F/bN N 10
N-{[5- (4- Met hyl - 1- pi pergzi\gy! ) i m dazo[ 1, 2-a] pyri di n- 2-
ylTmethyl }-N-(2, 2, 2- |
trifluoroethyl)-5,6,7,
prepared from N[ (5- /
fluoroi mdazo[1, 2-a]p yl)methyl ]-N-(2,2,2-trif
| uoroethyl)-5, 6,7, 8 tetrahydra-8- quinolinam ne and
1- et hyl pi perazine via mcrowdvenirradiation in a
simlar manner 15 as describgd heYein to give a yell ow
oil (48%yield). 1H NVR (CDCl N 8 8.41 (d, 1 H),
7.61 (s, 1 H, 7.32 (m 1 H), 7.\23 (m 1 H, 7.10 (m

7.04 (m 1 H), 6.23 (dd, I'H), 4.27 (m 1 H),

1H,
S R LT AT IR ST
yl}omathyl)-555,7,8-te®-dhydrp-8iquifolindmine vas prépéred FBmmW4(5459
Rk RIS PaDm iy ot 8 TR A ingingrine
andr 1-thethyB4y(inpthglaming)piperidine via microwave irradiation in a similar manner
asgtliﬁ ﬁn‘é't?édzﬁetrcrailnftcla ge %ﬁtowrl\g)e_osll'(%‘%’ y?e_lctl)?ql-rl R E&O%Aﬁgléwélg)%
8.49 (m, 1 H), 7.61 (s, 1 H), 7.34 (d, J = 7.6 Hz, 1 H), 7.28-7.25 (m, 1 H), 7.11-7.02
(m, 2H),6.27 (d, J=7.1Hz, 1 H), 413 (m, 1 H), 3.98 (m, 2 H), 3.12 (m, 1 H), 2.89-
2.66 (m, 7 H), 2.37 (s, 3 H), 2.21 (s, 3 H), 2.13-1.97 (m, 4 H), 1.91-1.65 (m, 6 H); MS
m/z 419 (M+1).

/\NA

r ahydr o- 8- qui nol i nam ne was

Example 29: N-Methyl-N-({5-[methyl(1-methyl-3-pyrrolidinyl}aminolimidazo[1,2-
alpyridin-2-ylimethyl)-5.6,7 ,8-tetrahydro-8-quinolinamine '
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15

WD 2006/ 028896 PCT/ US2005/031098 58 )NIF NF N ~
F 6N

WOR{pH29896 ( 1- Met hyl et hyl ) - 1- pi perazi nyl ] i m daze¢L/pR2083/@31098
yridin-2-yl}nmethyl)-N (2,2, 2-
trifluoroethyl)-5,6,7,8-tetrahydro-8-qui nolinam ne was
prepared from N[ (5- or d@8m dazo[ 1, 2- a]

lu

pyridin-2-yl)methyl]-N(2,2,2-trifluoroethyl)-5,6,7,8-
tetrahydro-8 5 quinolinam ne and isopropyl piperazine
via mcrowave irradi ati a_Simlar manner as
descri bed herein to g||ve & ow oil (43%yield).

: : , .61 (s, 1 H, 7.32
(m 1 H, 7222 (m 1 HN7.T9(m 1 H, 7.04 (m 1H,
6.22 (dd, 1 H, 4.26 (m 14, 422 (m 1H, 3.96

(m 2H), 3.31 (m 1 H, 3. m 4H), 2.78 (m 7H),

220(m1H) 1.95 (m 1/H, 1.78 (m 2H), 1.13 (d,

6H); M5 mz 487 (Ml). N anple 18:

N-[(5-{4-[ (D et hyl am jo) mgt hyl | phenyl }i m dazo[ 1. 2-al p
i di

4-
- 2- N
I

5-
yridin
y) met hyl | - N- et hyl - - t et pahydr o- 8- qui nol i nam ne
(N NoN \ N Toasusen OnNof
N-[ (5-bronmoi m dazo[ 1, 2-a] pyridi n-2-yl ) net hyl ] - N- et hyl
-5,6,7,8- 15 tetrahydro- 8-quj i nam ne (75 ng, 0.20
nmol ), potassi um carbonat e (\40 , 1.02 mmol), and
4- (N, N-di et hyl am nonet hyl ) pheryl\ bor oni ¢ aci d pi nacol
ester (120 ng, WD 2006/ 028896 PCT/ US2005/031098 59
NSty gs-Tméthylet-metrgne-pgirgicmyamirdlimidaze [ 1ha &) plyAdiR-201 )

yl}\pr%hy%qgg,(;,8-tetrahydro-8-quino|inamine was prepared from N-[(5-
fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
and N,N’-dimethyl-3-aminopyrrolidine via microwave irradiation in a similar manner
as described herein to give an orange oil (29% yield). 'H NMR (400 MHz, CDCl;) &
8.51(d,J=4.6Hz,1H),7.71 (d, J=5.7Hz, 1 H), 7.35 (d, J = 7.7 Hz, 1 H), 7.29-
7.26 (m, 1 H), 7.11-7.03 (m, 2 H), 6.25 (d, J= 7.0 Hz, 1 H), 4.12 (m, 1 H), 4.01 (m, 1
H), 3.93 (m, 2 H), 2.87-2.77 (m, 2 H), 2.74 (s, 3 H), 2.64-2.51 (m, 4 H), 2.40 (s, 3 H),
2.34(d, J=3.1 Hz, 3H), 2.17-2.09 (m, 2 H), 2.05-1.99 (m, 2 H), 1.87 (m, 1 H), 1.69
(m, 1 H); MS m/z 405 (M+1).

Hexahydro-1H-1,4-diazepin-1-yllimidazo[1,2-a

yllmethyl}-N-methyl-5,6.7 .8-tetrahydro-8-quinolinamine
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20

25

tetraki s(tri phenyl phosphi ne) pall adi un(0) (86 ny,

0.074 mmol ) and water (0.11 nL). The reaction was
wheabmeBsae 80C for 15 hours, diluted with wat ePCT/US2005/031098

extracted into ethyl acetate, concentrated, and

purified by preparative chromatography (0-50% 5

acetonitrile-water; 0.1 % t69 fluoroacetic acid). The

purified product was then diluted wth ethyl acetate,

washed with saturated aqueous sodi um bi car bonate, and
N5t (Hexahwidtar1 Hdghdiaizepin-d il irsitiazal b, 2¢ed] pyidBE2-iimetBshoN-methyl-

oy Bphafy @ sxfiigiRating yap e liipy bt i orcindl-br o,

alpyridint2-4p)methy-HN-gnethylt5 6)7,8-telrahgdrorB-quingipaminezand m 1

hd?ﬂopﬂer%gné i e r’gQOv d :r%%@.ﬂ'h i 'g%n}dgr r@\%péeg'daf d%bl}be%n to

give 3yellaw, OIBER% ¥ eIQD HANMR H}OO MHZOCDEL) A84B (0,1 99.5 1 H),

£ %f‘ h]H)) 4?&@5[]&( Z% HMCF hyT ?I %éﬂ?é’%'ﬂz lO% 7(]5(??1('5 yrl)’

7.02rxich y H),-6276(d7 )/ 8-7. $ ter Ahy.dre8 Bn, qUHn@LQZh(ane hk)z, 3) 36-3197 (I, 4

HRVEEROR (R4 T 2785y, ) AT 4038 (53420 m 180y,
2.02:8193y(M, 457)61.86 &mt éﬂ)dﬂ§m/6381 (Mtii ol i nam ne was
prepared from
N-[(5 brom)l m dazo[l 2-a] pyrl d| n- 2- yI)rrethyI] N-
Exan 6 e i idrdiagepinidyl)imidazo[1,2-

B} rrd.qq t&ﬁmémggrs%% A éggn«amm.ngoum ing in a
erein to give a yell ow

oil (8%yield). 1H 2
8.44 (m 1 H), 7.96
H, 7.22 (m 1H)),

3): 6 8.80 (m 2H),

7.59 (m 3H), 7.35 (d, 1
: 1 H, 677 (m 1 H, 4.11
(m 1 H, 3.96 (s, 2 (m 2H), 2.39 (s, 3H),
2.15 (m 1H),199(m2 , 1.68 (m 1 H,; MsSmz 370
(Mr1l). 25 WO 2006/ 028896 US2005/ 031098 60 Exanpl e
20:

N- Met hyl - N- {f 5- (4- noy, invl)imdazo(1l.2-al pvridin-2-
yllmethyl}- 5 6,7, 8-tietr vdr o- 8- qui nol i nam ne

N

\ Yy, N. ‘N/

N-Methyl-N-{[5-(4-methylhexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-{[5-(hexahydro-
1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-methyl-5,6,7,8-tetrahydro-
8-quinolinamine and formaldehyde (37% in water) via reductive amination in a similar
manner as described herein to give a light yellow oil (49% yield). "H NMR (400 MHz,
CDCl3) 6 8.50(d, J=4.4Hz, 1 H),7.65(s,1H),7.32(d,J=7.7Hz,1H),7.21(d, J=
8.9 Hz, 1 H), 7.09-7.01 (m, 2 H),6.24 (d, J=7.2Hz, 1 H), 4.10 (m, 1 H), 3.92 (s, 2
H), 3.39-3.34 (m, 4 H), 2.82 (m, 1 H), 2.77-2.75 (m, 4 H), 2.66 (m, 1 H), 2.42 (s, 3 H),
2.36 (s, 3H), 2.11 (m, 1 H), 2.03-1.96 (m, 4 H), 1.67 (m, 1 H); MS m/z 405 (M+1).

Example 32: N-[(5-{4-[2-(Dimethylamino)ethyl]-1-piperazinyllimidazo[1,2-alpyridin-2-

yl)methyll-N-methyl-5.6,7.8-tetrahydro-8-quinolinamine




NN N, \ NN V---xO 5
N- Met hyl - N-{[ 5- (4- nor phol i nyl )i m dazo[ 1,
wQ@2@pp3ssvali n- 2-yl ] net hyl } -5, 6, 7, 8-t et r ahydr o- 8PCT/US2005/031098

qui nol i nam ne was prepared from

¥ b N-ATBE BB, 6,-7, 8-t et r ahydr o- 8- qui nol i nam ne and
5- (4-norphol i nyl')i m dazo[ ;- a] pyri di ne- 2- car bal dehyde
via reductive anmination in a simlar manner as
descri bed herein to give a yellow oil (7% yield)
isolated as the tygiflygroacetic acid salt. 1H NWMR
(400 MHz, CDClI 3 8 d, J = 5.3 H, 1 H, 818 10
(s, 1 H, 8.00 P Hz, 1 H, 7.75-7.71 (m 1
H, 7.67-7.60 ( 673 (d, J = 7.4 Hz, 1 H),
4
(

.41-4.36 (m 2 .2D (d, J = 14.8 Hz, 1 H), 3.95
m 4 H, 3.20 ( 4 2.94 (m 2 H, 2.41 (m 1
H, 2.35 (s, 3 H, 2,20 ( 1 H, 2.00-1.84 (m 2 H;
M5 niz 378 (M+l). 1p Exanple 21:

N-(1- Met hyl ethyl )N 5-(1- pi perazinyl)imdazofl, 2-alp
vridin-2- |

yl Il methyl }-5.6, 7,8-THt rahvdr o- 8- qui nol i nam ne N KNY
N/ N NH WO 2006\\02880Q6 F}C‘D*h<82005/ 031098 61

N- (1- Met hyl et hyl [5

1- piyper gznyl )i m dazo[ 1, 2-a] p
A piRer e

yridin-2-yl]nmethyl}-5,86,
t et rahydr o- 8- qui nol i nam ne was prepared from

4 25 5 bdBhi 12583 rBYiRYIfmitazoel1,2-a]pyridin-2-yl)methyl]-N-
N%ﬁ%ﬁ%%‘ﬁ%"&ﬂ@é%&@% )|- %HG 7 %[- b_et rl\?ﬂg_dr 0-8-quin
méthylFﬁi&I?rﬁeteHawm-ﬁé}tm"ﬁ@n\‘?Pé{"asrﬂrﬁ‘?‘%ﬁ% @MY HRdi at | o“n in

a_simn.l T in-8S/ ) ARRHAILNERE6 S, 718 tetrahydro-&qyiaplngwmine
f‘“t?f‘?'m?a@@%r@%ﬁéfﬁ’% SRk e £ st gk Fanner

5  and Hi2-ditheTrylqrainoethyi)piperazine V'?;E%C’PWFV%'%%%?’,' % Mg 89

— . 1
as G8scibg her inﬂé o g, chaitoe/oif(36% flelly 'H KM (400 MBZ(‘?DC:): 1
8.49 (d, J= 4.5 Hz, 1H), 7.73 (s, 1 H), 7.33 (d, J= 7.6 Hz, 1 H), 7.26 (d, J = 8.6 Hz,
H), 7.11-7.02 (m, 2 H), 6.21 (d, J = 7.1 Hz, 1 H), 4.16 (m, 1 H), 4.03-4.01 (m, 2 H),
313 (s, 4 H), 2.80 (m, 2 H), 2.72 (5, 4 H), 263 (, 2 H), 2.55 (M, 2 H), 238 (5. 3 H).
10 233 (s, 6 H), 217 (m, 1 H), 2.02-1.96 (m, 2 H), 1.66 (m, 1 H); MS m/z 448 (M+1).

Example 33: N-Metth-N-I(5-{4-[2-(methvloxv)ethvl]-1-piperazinvl}imidaon | 2-
a]pvridin-Z-vI)methvn-5.6.7.8-tetrahvdro-8-quinolinamine

N
\ Y N\\/N\/\O/

15 N-Methyl-N—[(5-{4-[2-(methy|oxy)ethyl]-1 -piperazinyl}imidazo[1 ,2-a)pyridin-2-
yl)methyl]-5,6,7,8-tetrahydro-8—quinolinamine was prepared from N-[(5-
fluoroimidazo[1 ,2-a]pyridin-2-yl)methy|]-N-methyl—5,6,7,8-tetrahydro-8-qunnohnam|ne
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15

20

(m 1H, 400 (d J=7.12Hz, 2 H, 3.19(m 4 H

3.11 (m 4 H), 2.88-2.78 (m 1 H, 2.73 (m 2 H,
WQ@208/01889© (m 3 H), 1.68 (m 1 H), 1.23 (d, JPEI/ESH;05/031098
Hz, 3 H, 1.17 (m 3 H; Msnmz 405 (M+l). 10 Exanple
22: N-{f5-(1-Piperazinyl)imdazof

1,2-al pvridin-2-yl]methyl }-m (2, 2, 2-

trifluoroethyl)-5,6,7, 8-tetrahyaro-8-gui nolinamne )N
F N-~F NF 6N N\ NH
anti-E(2EmétheRiettet)piperizing i/iaittia'nai[d]splhm]rmy\t inci simiaryrhdimedr lag|

aebitet ot id e, P Sfae A RO E; EHEPIR (4pP Mz, CDCI) 5 8.48

(dNr £ @5Hﬁi uaﬂprrmec{a,zo[-i), 7230({dpy Ei 16 Riz2t H), 7 24 (d J 8.6 Hz, 1 H),

734&5'5‘ oo Doy B T e Dt st HY BB

1 H), Bad (ﬁ,t2 H) 3.58 @, H), |3685 (BB HRI3. t5(spla st 2. BM GIG(hﬁIBYH)t R.35

(s%{ﬂeg)mgh 1}1) ?' b 9&8{’@%'@2 %%Fh)ngﬁr
= 7.7 He,

7.32 724 23(m 1H)

y]m)g; ﬁgg,uaetdgramdm mmumonﬁaramuz 1 H, 4.00-3.89 (m 2

H, 3.34-3.25 (m 1 , 3.16 (s, 6 H, 3.08 (m 2 H),
2.78-2.66 (m 2 H) 3 vy 1 H, 1.94 (m 1 H),
1.83-1.74 (m 1 H, (m 1 H; MSmz 445
(Mrl). 25 Exanple 23, =

N-({5-f(3R)-3-(Di methD'I am no) - 1-pyrrolidinyllimdazof
1, 2-al pvridin- 2- N

yl }met hyl ) - N-net hyl -5, 6, 7, 8- ahydr o- 8- gui nol i nam ne
WD 2006/ 028896 PCT/USI%O /031088 62 N N

P
\\/N\

N-Cyclopropyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-cyclopropyl-5,6,7,8-
tetrahydro-8-quinolinamine 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
a yellow oil (28% yield). "H NMR (400 MHz, CDCls) § 8.45 (d, J = 4.6 Hz, 1 H), 7.60
(s, 1H), 7.31-7.24 (m, 2 H), 7.11-7.07 (m, 1 H), 7.01 (dd, J= 7.6, 4.6 Hz, 1 H), 6.22
(d,J=7.1Hz, 1 H),4.23(m, 1 H),4.06 (d, J=4.7Hz, 2H), 3.13(s,4 H),2.77 (m, 2
H), 2.66 (s, 4 H), 2.51 (m, 1 H), 2.40 (s, 3 H), 2.11 (m, 1 H), 2.03-1.98 (m, 2 H), 1.66
(m, 1 H), 0.31-0.21 (m, 4 H); MS m/z 417 (M+1).

Example 35: 1,1-Dimethylethyl [1-(2-{[methyl(5,6,7.8-tetrahydro-8-
quinolinyl)amino]methyllimidazo[1,2-a]pyridin-5-yl)-4-piperidinyllcarbamate

(Intermediate)
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bN N N

N-({5-[(3R)-3-(Di net hyl am no)-1-pyrrolidinyl]imdazo]
wda 20080288p9/r | di n-2-yl }met hyl ) - N- PCT/US2005/031098

nmet hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was prepared

fromNJ[(5 fl uoroi mdazo[ 1, 2-a] pyrid i

n-2-yl)methyl]-N-net hyl -5, 672, 8-tetra hyd ro-8-q

ui nol i namne 5 and

(3R)- (+)-3-(di met hyl am no) pyrrolidine via m crowave

irradiation in a W manner as descri bed herein

to give an orange pyield). 1H NVR (300 MHz,

CDClI 3) 8 8.53 (d, , 1 H, 7.79(m 1 H),

7.36 (d, J =7.6 7.21 (d, J 8.8 Hz, 1 H),

7.10-7.04 (m 2 H), (d, J =7.2 Hz, 1 H, 4.16
(m 1H, 4.01 (m 2 M3.60 (m 1H), 3.49 (m 1
H, 3.38-3.27 (m 2 H), 2.94-2.79 (m 2 H), 2.73-2.65
(m 10 1 H), 2.41(s\3 H, 2.32 (d, J =3.1H, 6 H),
2.26-2.14 (m 2 H p7-1.92 (m 3 H), 1.69 (m 1

; M5 mlz 405 (
N- ({5-[(39)-3-(

, 2-al pyridin-2-
vI}rrethyI) N- et hy
VO 2006/ 028896 PCT/ US200 09 63 NN tN N N-
N-({5-[(3S)-3- (D net hyl am no) - 1/}”6(" idinyl]imdazo[1l
,2-alpyridin-2-yl}methyl)-N O
nmet hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i rne was prepared
fromN-[(5-
fl uoroi m dazo&l 2-alp ‘%rl di n- 2-yl ) net hyl ] - N- et hyl -

1,1 Dimethyledtn Hr @-Gmethy i 8.7 Baietralydso-§nd
qL(lﬁ”o‘%y@ar)\mé]h(éihﬂ%ﬁﬁ&étmz%bﬁwﬁ QJyI)ﬁL;SISer\duﬁyl]H&l%éﬁn\éﬁéV\ﬁas

Irradiation in siml describ herein
pr@eargp\fr@"aﬂ [@rfmmazok‘s?zt%oyﬂ@m a)yl)mquzn"(esfodﬁm 8-
te%d% BQJLf?hﬁﬂarﬁﬁ'ie ahd3- d\l éOUZamlﬂao)?)cPenamZané l'ﬁbrrﬂal'd)Sflacement
inAa qggulér rgafnrtqrnas geﬂ)nbeg hgggalr'( 19 give a-tan splidf49% y|qjd) A—l Ijlglw (400
MR cieh) 5 84838, S 4.2Hz, 1 H), 7.61 (s, 1 H), 7.31 (d, J = 7.4 Hz, 1 H), 7.26-
7.24 (m, 1 H), 7.09-7.05 (m, 1 H), 7.01 (dd, J= 7.6, 4.6 Hz, 1 H), 6.19 (d, J = 7.2 Hz,
1 H), 4.57 (s, 1 H), 4.09 (m, 1 H), 3.93 (m, 2 H), 3.66 (m, 1 H), 3.37 (m, 2 H), 2.81-
2.73 (m, 3 H), 2.65 (m, 1 H), 2.36 (s, 3 H), 2.12-1.94 (m, 5 H), 1.69-1.61 (m, 3 H),
1.44 (s, 9 H); MS m/z 491 (M+1).

Exarrple 24.
m -1- pyrrolldlnylllmdazo[l

vdro 8- gui nol i nam ne

Example 36: N-Methyl-N-({5-[4-(methylamino)-1-piperidinyllimidazo[1,2-a]lpyridin-2-

ylimethyl)-5.6,7. 8-tetrahydro-8-quinolinamine
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15

H, 3.61 (m 1 H, 3.49 (m 1 H), 3.38-3.28 (m 2 H),
2.97-2.79 (m 2 H), 2.74-2.65 (m 10 1 H), 2.41 (s, 3
woR006228% (m 6 H), 2.27-2.13 (m 2 H), 2.08-1POLUfI005/@31098
H, 1.70 (m 1 H); M5 mz 405 (Mtl). Exanple 25:
N-{f5-(3-Am no- 1-azetidinvl)imdazof 1, 2-al pyridin-2-vl
| met hyl } - N-net hyl - 5, 6.7, 848et r ahydr o- 8- qui nol i nam ne
(I ---PNNN1 N N / / NH 15 2 WO 2006/ 028896
PCT/ US2005/ 031098 64 A sol ution of
N-[ (5-fl uoroi mdazo ridin-2-yl)nmethyl]-N nethy
|-5,6,7,8- tetrahyd ol i nam ne (70 ng, 0.23
nmol ) in acetonitri ) was treated wth
3-N-BOC- ani noazetidim (2¥4 ng, 1.15 nmol) and heated
at 70C for 15 hours. Theg{;\dacti on was diluted wth

3: 1 dichl oronet hane:iso al cohol and washed with
5 saturated agueous sodi um bi carbonate. The organic

| ayer was i sol at ed, '\d over magnesium sul fate,
filtered, concentratgd, Murified by preparative

chr omat ogr aphy (0O- cetonitrile-water; 0.1 %

[ n diluted with 3:1

Nl co shed with

[ e, and dried with
%yield) of 1,1 10

sat urat ed aqueous sodi
magnesi um sul fate to give
di met hyl et hyl

N-MttyR A (576t (mydtiyBar6ind)-8-piperidiaklicidez6L 1 (+alppiidinh)aretmd} m

[Yim dazol 1, 2- [ - ,
Sk BHetp N ESuholharPhE¥ab Bronares fram el yprpiidaeolt 2
a]pynidier 2rpliineathgl]-\EDetnyl-5,0,7 8L tetrahydrd-Svasnalinamivie\ead 4-(N-BOC-4-

i chl or. h . r it ]

e PO e gt Bl et g sypoesyen
triftuengreetic acid deprotedtiom (156 yigldg inrasiotlaomannectasrdesovited herein

concentr at.ed, .dj | 3: _
o §RBA o FeBLeiE H BV bVl i s 8.48¢, ds H 1. 7.5
(s, 1 H), 7.31 (d, J = 7.4 Hz, 1 H), 7.25-7.23 (m, 1 H), 7.08-6.99 (m, 2 H), 6.19-6.17
(m, 1 H), 4.09 (m, 1 H), 3.92 (s, 2 H), 3.42 (d, J = 10.4 Hz, 2 H), 2.83-2.66 (m, 4 H),
2.58 (m, 1 H), 2.47 (s, 3 H), 2.34 (s, 3 H), 2.10-1.95 (m, 5 H), 1.67-1.54 (m, 3 H); MS
m/z 405 (M+1).

Example 37: N-{[5-(4-Amino-1-piperidinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-

methyl-5,6,7 ,8-tetrahydro-8-guinolinamine
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15 saturated aqueous sodi um bi carbonate. The organic
| ayer was isolated, dried over nmagnesium sulfate,

wo pdobees8ole and concentrated to yield N-{[5-(3-Bri/mnszds/031098

azetidinyl)imdazo[ 1,2-a]pyridin-2-yl]"

nmet hyl } - N-net hyl -5, 6, 7, 8-tetrahyd ro-8- quinolinam ne

(35 ng, 88%yield) as a yelMow oil. "H NVR (300 MHz,

CDCI3) 8 8.54 (d, J =4.5Hz, 1 H, 7.64 (s, 1 H,

7.38 (d, J = 7.6 Hz, 1H),714706(m3|—|),58420
N-{[6d4- /-\IJT'IIB:O-G mperlglngl)lnmdaz_p[ﬂ—g a]pyridip-2-yfjmethyd-N-raethg- q&‘w 81

te:t:%hydéb-%)ﬁu‘ﬂgl ré%m ?& wa% p%pa('%j fﬁn 4. dln%}t_tgy]etgl i1 (]2
{[roethy(516.8.8- tetﬁ@hysim-ﬁl)qum1>lIWYl)a(nWOImetHyl}lmmzwihZ-amnqImﬁlyl)-4-
oird PRI te v viluoroncstc ot deprofecionn et rpnger e,

destrihied-t®erein Yorgive plpale yeEdlow oil (29% yield). 'H NMR (400 MHz, CDCls) 8

o ShBEr a8 bl TASkh sl 3340 Uk PR AP IR . 1

7.5V 0Vi(on 14f), 7.04 (dd, J=7.5, 4.7 Hz, 1H) 6.20 (d, J=7.2Hz, 1 H), 4.11 (m,

Zef4 1 n
DR ey 2 A 08 f et P b M SPe orE 22 Bs i 610
(s(3BH), r?g13 (,0348), amm 95 tmat thl1of o&60 dme3 H)OMS an/izi3P1 (s 1).
added fornmal dehyde (21 L, 0.26 nmmol, 37% in water),
gI aC| aI acetlc 5 ac:ld (15 L, 0.26 mml) and SOdI um

' % 15 hours and th
ﬂ}ﬁ‘%@”\lﬁﬁl &@Fl%tp!g,@qg?rénﬁlﬂﬁéﬁhtﬁﬁﬁnd‘rﬂge nsggr\?vl?ﬂ 1B%en

amoni um hydr oxi de | RECE i trile. The reaction
m xture was concent ate uted with ethyl acetate,

, $ sodi um bi carbonate, and
purified by preparatiNe chromat ography (0-60%
acetonitrile 10 water; 0.1 %trifluoroacetic acid).
The desired product was 4sSONated, diluted with ethyl
acetate, washed with safurated aqueous sodi um

bi car bonate, and dr||q ith magnesiumsulfate to give
N-({5-[3-(di met hyl a '|no) 1l-azetidinyl]imdazo[1, 2-

al pyridin-2-yl}meth met hyl -5, 6, 7, 8-t et rahydro-8-q
ui nol i nam ne (5 ng,, 15%yi el as a yellow oil. 1H NWMR
(400 MHz, CDCI3) 6 . 4.4 , 1 H, 7.74
(br, 1 H, 15 7.35 1 H, 7.09-7.03
(m 3H, 581 (m 1H, 4. H, 4.05 (br, 2
H, 3.84 (dd, J = 12.7, 60H22 , 3.24 (m 1 H,

N-4539-(DMettyibhinof1 $locr@inyfimidazof, & 3jpyridin-2-yimethyl)-N-methyl-

5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-{[5-(4-amino-1-

piperidinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-N-methyl-5,6,7,8-tetrahydro-8-
quinolinamine and formaldehyde (37% in water) via reductive amination in a similar
manner as described herein to give a clear oil (73% vyield). '"H NMR (400 MHz,

CDCl3) 86 8.51(d, J=3.3Hz, 1 H),7.63 (s, 1H),7.33(d, J=7.7 Hz, 1 H), 7.27-7.25
(m, 1 H), 7.10-7.01 (m, 2 H), 6.19(d, J=7.1 Hz, 1 H), 4.12 (m, 1 H), 3.95 (s, 2 H),
3.51(d, J=11.3 Hz, 2 H), 2.80 (m, 1 H), 2.72-2.63 (m, 3 H), 2.37-2.35 (m, 9 H), 2.18-
2.10 (m, 2 H), 2.03-1.91 (m, 4 H), 1.82-1.64 (m, 3 H); MS m/z 419 (M+1).

5-(4-Methyl-1-piperazinyl)imidazo[1.2-a

tetrahydro-8-quinolinamine
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(s, 3H, 2.20 (s, 6 H, 2.03-1.97 (m 3 H, 1.67 (m
1 H; MSnz 391 (M+l). Exanple 27:

WOR{EH230BR) - 3- Ami no- 1- pyrrolidinyllimdazof PCT/US2005/031098
1.2-al pvridin-2-vl}nmethyl)-N 20
nmet hyl -5, 6, 7. 8-t et rahydr o- 8- gui nol i nam ne WO
2006/ 028896 PCT/ US2005/031088 66 ()N N N N NH2
N-({5-[ (3R)-3-Anino-1
-pyrrolidinyl]imdazo[1,2-a]pyridin-2-yl}methyl)-N net

hyl - 5,6, 7, 8-tetrahyd 8 nol i nam ne was prepared
)l—I-5,6,7,8-tetrahydro-8-q

fromN—[(5quor0|m

a] pyridin-2-yl)meth

ui nol i nam ne and (3R)

di spl acenent and deprote ina simlar manner as
descri bed herein to give/fa yellow oil (53%vyield; 2
steps). 1H NVR (400 CDCI3) 8 8.48 (m 1 H), 7.72
(s, 1 H, 7.31 (d, J 7. Hz, 1H, 7.14 (d, J = 8
Hz, 1 H), 7.06-6.99 ,607(d J = 7.2 Hz,

H, 4.08 (m 1 H), 74 1 3.53
.M%\Si 1 H). Mg (anD 1 H),
7

(m 2 H, 3.32 (m
2.64 (m 10 1 H, 2.307(m N&25(m 1 H, 2.0
(m 1 H, 2.00-1.90 (m 2 H,~¥82 (m 1H, 1.63 (m
1 H,; MSnz 377 (M1). Exanple 28:

N- Met hyl - N- ({5-fi net hyl ( 1- net hyl - 4- pi peri di nyl ) am nol i
AYB .6l BoTetdah@dro-8-quinolinamine:A solution of 6,7-dihydro-8(5H)-quinolinone

R A T S e S R S L

of MeOH was subjected to catalytic hydrogenation at 50 psi in the presence of 50 mg

of 10% Pd on carbon. After 18 hours the reaction vessel was purged with nitrogen,
catalyst removed by filtration through celite, and the filtrate concentrated to dryness
at reduced pressure to afford 0.42 g (92%) of 5,6,7,8-tetrahydro-8-quinolinamine as a
purple oil. "H NMR (CDCls): 5 8.39 (d, 1H), 7.36 (d, 1H), 7.04 (m, 1H), 4.00 (t, 1H),
2.88-2.67 (m, 2H), 2.18 (m, 1H), 2.03-1.62 (m, 5H).

B) N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylimethyl}-5.6,7,8-tetrahydro-

8-quinolinamine

To a solution of 5,6,7,8-tetrahydro-8-quinolinamine (30 mg, 0.20 mmol) and 5-(4-
methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde (referenced herein) (50
mg, 0.20 mmol) in methanol (2 mL) was added trimethyl orthoformate (66 pL, 0.60
mmol). The reaction mixture was stirred for 2 hours, sodium borohydride (23 mg,
0.60 mmol) was added, and the reaction was stirred for 1 hour. The reaction mixture
was treated with saturated aqueous sodium carbonate (1 mL), concentrated, purified
by preparative chromatography (0-40% acetonitrile-water; 0.1% trifluoroacetic acid),
and then diluted with 3:1 dichloromethane:isopropyl alcohol, washed with saturated
aqueous sodium bicarbonate, and dried with magnesium sulfate to give 18 mg (24%
yield) of a yellow oil. "H NMR (400 MHz, CDCl;) 6 8.40 (d, J = 4.6 Hz, 1 H), 7.61 (s, 1
H), 7.37(d, J=7.6 Hz, 1 H), 7.30 (d, J= 8.9 Hz, 1 H), 7.16-7.12 (m, 1 H), 7.06 (dd, J
=7.7,47Hz,1H),6.26 (d, J=7.2Hz, 1 H), 4.17 (dd, J = 31.6, 14.0 Hz, 2 H), 4.01



10

15

N
N- Met hyl - N- ({5-[ net hyl ( 1- et hyl - 4- pi peri di nyl )am no]im
WO dmsoRsBI6 2- a] pyri di n- 2- PCT/US2005/031098
yl }et hyl ) -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was
prepared from N[ (5-
fluoroi mdazo[ 1, 2-a] pyri di @62-yl ) net hyl ] - N-met hyl - 5, 6,
7, 8-tetrahydro-8-quinolinamne 5 and
1- net hyl - 4- (et hyl am no) pi peri di ne via m crowave
(mi, N 1HA3. 84 (9@ H)N2.862.78 (nar2 R R6Sr(s, 4Bl),de33(si BéEL, H22 ghnt H),

=88 e, P P UG 4105

7.6 Hz, 1 H, 7.28-7.25 (m 1 H), 7.11-7.02 (m 2 H),
] r ( H

tetPahydro&-quiBolamite 13- 1. 97 (m 4 H), 1.91-1.65 (m 6 H):

M5 10 mz 419 (Mtl). Exanple 29:

N-Met hyl - N- ({5-fineth | - 3-pyrrolidinyl)am nol
i m dazofl . 2-
al pyri di n-2-yl } met hyl ﬁ/ <t et rahydr o- 8- pui nol i nam

i ne WD 2006/ 028896 PCT/US200p/ 031098 68cx: N N\ /
N bN N
N- Met hyl - N- ({5- [ met hyl (1- ffet h\ - 3- pyrrol i di nyl ) ami no] i
m dazo[ 1, 2- a] pyri di n- 2-
yl }nethyl)-5, 6,7, 8-teth
prepared from N[ (5-
fluoroi mdazo[ 1, 2-a]
7, 8-tetrahydro- 8- qui
N, N - di net hyl - 3-am no ia mcrowave
irradiation in a simlar mann as described herein
to give an orange oil (29%yvyield). 1H NVR (400 MHz,
N-SIREIYBN-§6-(Bpywitlinytimidazo[ ¥} 2-@]dyzidini2-H)metRyl}-3,6(798-telrahydroB-

alfind gt s byl Zafhg Zhgldn
méthyll5,6,m8-tetrafydret 8 @iinolimaniine ldhd pgridde-G+hordhidhcid via Suzuki
2.87-2.77 7 H), . 2. 64- .
cofoff i Shaffmanghl oo dssipederdindb e Aebph ¢ Mygl g
Nl(/lm(4‘_20 M}lzhfgcg) 3894 (GI)FQ' =2.3Hiz, 11HBB:7(61(T",[115|'[H) 8-43-(69/ = @[ﬂl Hz,
1 D AT 0 S e ) 30 P AL S P
H), 7.30-7.27 (m, 1 H), 7.15-7.11 (m, 1 H), 6.80 (d, J = 7.0 Hz, 1 H), 4.46 (br, 3 H),
2.87-2.67 (m, 2 H), 2.60 (s, 3 H), 2.11-2.00 (m, 3 H), 1.73 (m, 1 H); MS m/z 370
(M+1).

ah¥gr o- 8- qui nol i nam ne was

| ) met hyl ] - N-net hyl -5, 6,
Nind

Example 41: N-[(5-{3-[(Dimethylamino)methyllphenyllimidazo[1.2-a]pyridin-2-

yl)methyl]-N-methyl-5.6,7 8-tetrahydro-8-quinolinamine




yl I met hyl } - N-net hyl -5, 6, 7, 8-t et rahydr o- 8- pui nol i nam ne

N~ NN/NH N 15 WO 2006/ 028896 PCT/ US2005/ 031098 69
woRqopH288blexahydr o- 1 PCT/US2005/031098

H 1, 4-di azepi n-1-yl )i m dazo[ 1, 2-a] pyri di n- 2-yl ] net hyl }

-N-net hyl - 5,6,7, 8tetrahydro-8-qui noli nam ne was

prepared from N-[ (5-fl uoroi’fi dazo[ 1, 2-

a] pyridin-2-yl)methyl]-N nethyl-5,6,7, 8-tetrahydro-8-q

ui nol i nam ne and honopi perazi ne via m crowave

irradiation in a sim pamer as descri bed herein to
). "H NMR (400 Mz,

5 give a yellow oil
CDCI3) 8 8.48 (d, J 1 H, 7.66 (s, 1 H,

7.32 (d, J = 7.6 Hz, Y 22 (d, J =8.7 Hz, 1 H),
7.09-7.05 (m 1 H), 7.02 (§d, 1 H, 6.27 (d, J = 7.3
Hz, 1 H, 4.09 (m 1H), 2% (s, 2 H, 3.36-3.27 (m
4 H), 3.10-3.06 (m 4 H, 2.78 (m 1 H, 2.66 (m 1
H, 2.36 (s, 3 H, 2.8g\m 1 H, /2.02-1.93 (m 4 H),
1

.66 (m 1 H; M5 mz|[B391)(M+1).
N-Met hyl - N-{f5-(4-ne
H-14diazepin1y|)r\md zof
a] pyri din-2-yl ] met hyll} - 576:
ine N N \ NN--\N ~V-"
N—l\/bthyl N-{[ 5- (4- et hyl hexahyuof o- 1

BBl AR Rl B A RS Fripgvminy
5,Q7 Sptetrainydra-8muitofifdmipe e\baatpyehaned from N-[(5-bromoimidazo([1,2-
e A RERSRAGHALS B s LA Pt oo
5 dirhethyiahiremyetbyl(pBEAy iboromi aamq pinocol eeteu bydroehlarnidenda Bozuki n
coﬁpl?ﬂgmn Ia‘%rimilar manner as described herein to give a yellow oil (26% yield).
'H NMR (400 MHz, CDCl;) 5 8.39 (d, J = 4.7 Hz, 1 H), 7.77 (s, 1 H), 7.53-7.49 (m, 3
H), 7.46-7.40 (m, 2 H), 7.30 (d, J=7.6 Hz, 1 H), 7.18-7.14 (m, 1 H), 7.01-6.98 (m, 1
H), 6.68 (d, J = 7.0 Hz, 1 H), 4.07 (m, 1 H), 3.91 (s, 2 H), 3.47 (s, 2 H), 2.78 (m, 1 H),
10 2.64 (m, 1 H), 2.31 (s, 3 H), 2.25 (s, 6 H), 2.10 (m, 1 H), 2.02-1.93 (m, 2 H), 1.65 (m,
1 H); MS m/z 426 (M+1).

10 Exanpl e 31:

¢t r ahydr o- 8- qui nol i nam

Example 42: N-[(5-{2-[(Di.methvlaminoimethvl]phenvl}imidazo[LZ-a]Dvridin-z-
vmethyl]-N-methyl-5.,6,7.8-tetrahydro-8-quinolinamine

15
N-{(5-{2-[(Dimethylamino)methyl]phenyl}imidazo[1,2-a]pyridin-2-yl)methyl]-N-methyi-

5,6,7 ,8-tetrahydro-8-quinolinamine was prepared from N-[(5-bromoimidazo[1,2-
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manner as described herein to give a |ight yellow oil
(49% yield). '"H NVR (400 MHz, CDCI3) 6 8.50 (d, J =
wd20bemzssod H), 7.65 (s, 1 H, 7.32 (d, J = 7. 7P¢wpUSH05/031098
H),7.21(d,J=2089Hz,1 , 7.09-7.01 (m 2 H),
6.24(d,J=72Hz,1H) 1(m1H) 3.92 (s, 2
H, 3.39-3.34 (m 4 H, ( 1 H, 2.77-2.75 (m 4
H),266(m1H) 242(s 2.36 (s, 3 H, 2.11
1. 1.67 1 ; M5
a]mgln(&mrpethylt-j}l qhél égy 8- tetrahydro -8- qu(lr?glunam:;?e and 2-(N, I%I—
dlrh?tfwglgnﬁrfb‘rﬁezhﬁ)‘ahgﬁ}l BYtoAIE A Gk BYtiki LobpiingiRa shilalt hEnA&Zas

r'i di n-

deycr)heéthmm NI W9||0V50'6(1*5°/8yle@1) r' HHNMR 4460 MhiZnQDIChhﬁﬁr?@
2 9 !

(d'?\/\{)f (ag.q?éqz.g ?%ﬁgﬁ#ﬁ pg?510) etﬁj ?2 BIQH%IpL\Ir%m ny r46r$1m 1 H)

7.3-7.332ma] d1-5-28 (91 Pribt Rgbi7-2¢ (m, 1 H), 7.20-7.16 (m 1 H), 7 00-

6.%@%3’1"\‘:1; 6637(d8J Letg ARYALD 4%, Nak), BBLH86 HRS2 NS, AH-8492

(g, 1 drbr 30 20%2(6[ 1,1, 31834 T3 (M- LHY 1266280 M. NHed- 39/ (s, 8 H,
t I
2.08 @ 1e|t|)” %%Egsmﬁngg%ﬁhgh ?pﬁf;g[h?z(?ngﬁg 162 (m, 1 H); MS m/z 426
(M+r1)ad| at| on in a sinilar manner as described here| n
to give an orange oil (36%yi eld). "H NWR (400 MHz,
CDC|3) 6N g 49n(d J 45 HZI 1 e,

ef N Ginbardng) . 6.91 (d, J =71, 1H. 416
1(m 2H, 3.13 (s, 4 H, 2.80 (m

H)
0
m
3 H,

2H),272(s 4H) 2. B3 NH), 2.55 (m 2 H),
2.38 (s, 3 H, 10 2.33 ‘ 2.17 (m 1 H),
2.02-1.96 (m 2 H), 1. 5 ; MB nlz 448 (MW1).
- Exanple 33: N Methyl (5 244 f2
(et hyl oxy) ehyI | -1 -pi perazinyl}i mdazof12 al pyridin 2
yl)methyl -5 6 7 8-tetrahydyo- uinolinamne I --- P
NN N\

N| N

N
\ // NH,

A) (5-Bromoimidazo[1,2-a]pyridin-2-ymethanol:

A solution of 5-bromoimidazo[1,2-a]pyridine-2-carbaldehyde (6.54 g, 29.1 mmol) in
methanol (140 mL) at 0°C was treated with sodium borohydride (1.32 g, 34.9 mmol).
The reaction was slowly brought to room temperature, stirred for 2 hours, quenched
with water, and extracted with 10% methanol in ethyl acetate. The organic layers
were combined, dried over magnesium sulfate, and concentrated to yield (5-
bromoimidazo[1,2-a]pyridin-2-yl)methanol (5.82 g, 88% vyield) as a tan solid. 'H-NMR
(CDCl,): 8 7.76 (s, 1H), 7.55 (d, 1H), 7.11-7.07 (m, 1H), 7.03 (m, 1H), 4.87 (s, 2H),
MS m/z 228 (M+1).

B) {5-[(Diphenylmethylidene)aminolimidazo[1,2-a]lpyridin-2-yl}methanol:

A solution of (5-bromoimidazo[1,2-a]pyridin-2-yl)methanol (1.0 g, 4.40 mmol), 2,2'-
bis(diphenylphosphino)-1,1'-binaphthalene (986 mg, 1.58 mmol), and cesium
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bNN' N~ N 15

N-Met hyl - N-[ (5-{4-[ 2- (et hyl oxy) et hyl ] - 1- pi per azi nyl }i
wo@anez§sde 2- a] pyri di n- 2- PCT/US2005/031098

yl)methyl]-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was

prepared from N[ (5-

fl uoroi m dazo[ 1, 2-a] pyri di #92-yl ) net hyl ] - N- net hyl -

7, 8-tetrahydro- 8- qui nol i nam ne WO 2006/ 028896

PCT/ US2005/ 031098 71 and 1-(2-net hoxyet hyl ) pi peri zi ne
cathanatendr3fed, 1dipmebémistener20mi) wak ieatedryirbeazophenone

mﬂﬁs‘é?ﬁﬁ@@ ﬁ\c'rr%éé‘? Qig“&duqf@(lﬁr g@@ge @'1% rﬁi@%ayﬁm%bﬁ) ThéH
redctiop was, heatad)at 190%) of 5 hgues, dlIL@ecHylth ethyl) acetate,andyvashed
wnir %nll_'—r'éted]aqﬁéous o grcggboﬁg?(; I h@orng%yérCWas sla(parazeésand
the{pqu@)uggx(rgctquwpqy ad mg;gal ety chtgte Zhggrgagic layery wess 12
co('rﬁyl &, gpled &&%a%{@glu&\@ulfgte"%tergd %’éncérﬁnate% ha pgnfl%g tfy'ﬂash
ch(cpmqtpgrapﬁy(mﬁ% ammonium hydroxide in acetomtrlle) to glve 0 80 g (56%
Y‘%@éﬁ"gv"?ﬁ‘”ﬁ?ﬁ'?“f?% idéms)ainBBintlazolr, laRi ikl métRh 2 MR
(400 Mirkt RYAC!:) 8,76377(d8J E&t-4 HIRvA Hb-786&i hdl)i harimel H).N.49-745

0
CRAET S8 N FREZPAT I 24 (0 LTI T ALt
692@(]1,pprdi67 @, yF] e Hay1 }-I) 490 (s, 2H) 353 (br, 1 ); MS m/z 328
(Nﬁi , 7, 8-tetrahydro-8-qui nolinam ne was prepared from
ycI opropyl -5, 6,7, 8- tetrahydro-8- qui nol i nam ne and
5- (4- net hyl - 1- pi perazi nyl )i m dazo[ 1, 2- a] pyri di ne- 2-

Cf S B SRUEHGB12 0 ) Sty

A solgtienyefdbdidipherylirethylideye)aminol l(tr_rytazgm %amymgn{zovl}nmethanol
(1@0 ﬁnﬂ%g} V‘I?_IQ10|) ifr cﬁb%rofgﬁn {énﬁgwaz 1r§§fea vﬁﬂ‘\ r{'néﬂq:aéega dioxide (266
mg, 305 mrep!) and-stipred aHgoonlten)peratugg‘or( }ﬁ hqurﬂ) The re@@tn@r@mlxjure
was ﬁte?ed'l?\ro%h"(%hte, rirsed (with cﬁcﬁlﬁron%th%ﬁe,(é'ﬂd @ncentrated to give a
quantitative yield (99 mg) of 5-[(diphenyimethylidene)aminolimidazo[1,2-a]pyridine-2-
carbaldehyde. '"H NMR (400 MHz, CDCl3) 8 10.15 (s, 1 H), 8.33 (s, 1 H), 7.85(d, J =
7.8Hz,2H),7.56 (t, J=7.5Hz, 1 H),7.47-743 (m, 2 H), 7.38 (d, J= 7.5 Hz, 1 H),
7.32-7.28 (m, 3 H), 7.08 (d, J=7.5Hz, 2 H), 7.00 (dd, J=9.0, 7.4 Hz, 1 H), 5.73 (d, J
=7.1Hz, 1 H).

Imethyl)-N-methyl-

5.6,7.8-tetrahydro-8-guinolinamine:

N-({5-[(Diphenylmethylidene)amino]imidazo[1,2-a)pyridin-2-yl}methyl)-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from N-methyl-5,6,7,8-tetrahydro-8-
quinolinamine and 5-[(diphenylmethylidene)aminolimidazo[1,2-a]pyridine-2-
carbaldehyde via reductive amination in a similar manner as described herein to give
140 mg (99% yield) of the desired product. '"H NMR (400 MHz, CDCl;) § 8.42 (m, 1
H),7.86(d, J=7.9Hz, 3H),7.57 (t, J=7.3Hz,1H),7.46 (t, J=7.7 Hz, 2H), 7.34
(m, 2 H), 7.24-7.20 (m, 3 H), 7.09 (d, J=7.5 Hz, 2 H), 7.03 (dd, J = 7.5, 4.7 Hz, 1 H),
6.88 (m, 1 H), 5.67 (d, J=7.1 Hz, 1 H), 4.16 (m, 1 H), 4.03 (s, 2 H), 2.82 (m, 1 H),



H, 2.66 (s, 4 H, 251 (m 1H, 2.40 (s, 3 H, 2.11
(m 1 H, 2.03-12.98 (m 2 H, 1.66 (m 1 H),
wO285/02882d (m 4 H); M5 nmlz 417 (I\/H). 20 ExanptEUSHN5/031098
1,1-Oi methyl ethyl [1-(2-{[nethyl (5, 6,7, 8-tetrahvdro-8-
gui nol i nyl ) am nol met hyl }i m dazo[ 1, 2- aI pvridin-5-yl)-4-
pi peri dinyl Jcarbamate (I nt@r nedi ate) WO 2006/ 028896
PCT/ US2005/ 031098 72 6N N ,H aN ~O O

1,1-Dinmeth Ieth 2-{[ met 8-t etrahydro- 8-
2GRl Hhdpuies AP et HR a&z%I 96 g it 68 oL o iz
47@(Pﬁ5 d| nyl ] carbamate was prepared from

fl uoroi m dazo[ 1, 2-a] pyri di n-2-yl ) net hyl ] - N- et hy
|-5,6,7,8 5 tetrahydro-8-quinolinamne and

Eg%-fét/ﬁ%.ﬁm&em BRYHAh 26y ethiDRnigthyI % 6 P BacRaRAato-81 N

a simlar nanner as described herein to give a tan
S quinglipgmingnos yi el d). 1H NVR (400 MHz, CDCI3) 8 8.48 (d,

A golul_tdcﬂ'r & Nﬂg{s [&dﬁlenylﬁmeﬁ?}m%éwe)émdﬁb}lm%a%[1 (Zda]py}ldih 7. yﬂm@ihyl) -N-
methy; -5,6, 7;§ -tetrghydio-§- qJ.&nollqarpDﬂe (13401@g(9j29 \(ljnmol)pnglt)-:-tpﬁhydrojuran
“ b")mL)ﬁt &°c \G/§s tréatbﬂ wntﬂ 409 h&dfbcﬂlor"ﬂ) acic® g/@.%Li &‘og&sb‘) Thé r&&tion
WE%S[ﬁtlrrfd %r 1.9 hg'gS( tg]utg:l \;gh etgylfgg@t@ @ng ma(sge%yvltl'l;biat@gatqd 61

10 aq%:@busgsdﬁium bicaftbnafe. Theldrgarli®laferwdddedalditdd andritRa}|uous
extiapied yih-additionalreshyl acstalpr Jheo6ganic lBygreMege RYTPINRT-Fiises

ovlar %agh@é{um@hmata flltered concentrated, and purified by filtration through a
}et hyl ) - tetra{dr08 U|noI|nam

silge o w1005 %] S0 §ion BT mONm RyaroXde in
acetonitrile) to give 56 mg (63% yield) N-[(5-aminoimidazo(1,2-a]pyridin-2-yl)methyl]-

15  N-methyl-5,6,7,8-tetrahydro-8-quinolinamine as a brown solid. 'H NMR (400 MHz,
CDCl3)58.48(d, J=4.4Hz,1H),7.68 (s, 1H),7.34(d, J=7.7 Hz, 1 H), 7.07-6.99
(m, 3 H), 6.01(d, J=6.9Hz, 1H),4.10(m, 1 H), 3.90 (s, 2 H), 2.85-2.75 (m, 1 H),
2.71-2.63 (m, 1 H), 2.38 (s, 3 H), 2.17-2.10 (m, 1 H), 2.05-1.90 (m, 2 H), 1.71-1.63
(m, 1 H); MS m/z 308 (M+1).

20
Example 44: N-(2-{[Methyl(5.6,7,8-tetrahydro-8-quinolinyl)amino]methyl}imidazoj1.2-
a]pyridin-5-yh-3-pyridinecarboxamide

O
| s,
N
N
N/\g
| 0

N

==

\
N

/

A solution of N-[(5-aminoimidazo[1,2-a]pyridin-2-yl)methyl]-N-methy!-5,6,7,8-
25  tetrahydro-8-quinolinamine (50 mg, 0.16 mmol) in dichloromethane (1 mlL.) was

treated with N,N-diisopropylethylamine (111 uL, 0.64 mmol) and nicotinyl chloride
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6N N N H
N- Met hyl - N- ({5-[ 4- (et hyl am no) - 1- pi peri di nyl ]i m dazo[
wd 2®em2§8y6 | di n- 2-yl } net hyl ) - PCT/US2005/031098
5,6, 7, 8-tetrahydro-8-qui nolinam ne was prepared from
N-[ (5-fluoroi mdazo[1, 2-
a] pyridin-2-yl)methyl]-N n8lhyl -5, 6, 7, 8-t et rahydro-8-q
ui nol i nam ne and 4-(N-BOC-4 5 N-rmet hyl am no) pi peri di ne
via thermal displacenent (48% yield) and subsequent
hytirichlotide (0ag.i &32amimbl)d diheceadionovas(ditredayioemiteniperature for

1571t Sl PR Hin e 36 R R g BaBlgRo] TRE ofbagic,
laydrs wereHgombnesig drigdsover magnegiugusulfate, fitered; coneegntrated-pnd
puffigyty pyefie crybliprobiy o 3% Mgonilleyier -6 27, o1 7
triffepyoatetiq acid) BBk thersdilted with Bichlorgnethase, (vashed with satueated
aqi.l?housgsﬁqm ﬁggr‘bgfmétedr%% neds iﬁpﬁé)%gﬁn%iderﬂé%@atﬂo aive 57 iy @4%
yiee){1p-62-{[eneshoy| (5.6, T18-tsitisbydrainguinoliny beraipimetbiimpigereli 2- 2- y
ol HBR oo & Sy AN g e o
9.FAF, SN BFHE0EA008 4.874 ANHZ, [15H), 8-44rtm d-H); PBPEd, J = 4.5 Hz, 1 H),
840 b A0 LI I 2V B [ FRU TR DD 2230 v
7.11-1.06dimnBtH)y4.43 kol 1 H)L-4.08-3.97 (m, 2 H), 2.84-2.76 (m, 1 H), 2.73-2.66

(T2 oMY BTG AT GE 1 THDoko B PR s

mAzi4d 3t(Mi+fl). uor oacet i ¢ aci d deprotection in a simlar
manner as

Example 45: N-(2-{[Methyl(5.6,7 8-tetrahydro-8-quinolinylaminolmethyllimidazo[1,2-
alpyridin-5-yl)-4-pyridinecarboxamide

AN

N/
N\

NN

IN o

\/u\/N

N-(2-{[Methyl(5,6,7,8-tetrahydro-8-quinolinyl)amino]methyl}imidazo[1,2-a]pyridin-5-
yl)-4-pyridinecarboxamide was prepared from N-[(5-aminoimidazo[1,2-a]pyridin-2-
yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and isonicotinyl chloride
hydrochloride via acylation in a similar manner as described herein to give 7 mg
(13% yield) of a yellow solid. "H NMR (400 MHz, CDCl;) 6 8.69-8.68 (m, 2 H), 8.42
(d, J=4.2Hz, 1 H), 8.02-7.98 (m, 3 H), 7.62 (br, 1 H), 7.45(d, J= 7.7 Hz, 1 H), 7.34
(t, J=8.0Hz,1H),7.14 (dd, J=7.6,4.8 Hz, 1 H), 7.02 (d, J = 8.4 Hz, 1 H), 4.06 (m,
1 H), 3.97-3.86 (m, 2 H), 2.82 (m, 1 H), 2.73 (m, 1 H), 2.28 (s, 3 H), 2.13-2.02 (m, 2
H), 1.98-1.89 (m, 1 H), 1.71 (m, 1 H); MS m/z 413 (M+1).
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5 described herein to give a pale yellow oi
yield). 1H NWR (400 MHz, CDC13) 8 8.51 (d, J = 4.2
woi20060288p¢ 7.61 (s, 1 H), 7.34 (d, J = 7.6 Hz, pAT/H$2005/031098
7.28-7.26 (m 1 H, 7.11-7.07 (m 1 H, 7.04 (dd, J =
Hz

| (29%

7.5, 4.7 H, 1 H, 6.20 (d, J =7.2 , 1 H, 411 (m
1H, 3.94 (s, 2 H, 3.43 (8 J = 11.7 Hz, 2 H), 2.92
(m 1 H, 2.85-2.65 (m 4 H, 2.36 (s, 3 H, 2.13 (m
1 , 2.04-1.95 (m 4 H, 1.71-1.60 (m 3 ; M5 nlz
&odpld #G: H foineth®B1-piperazinyl)imid 1 idi

-l

t et r ahydr o- 8- qui nol i nam ne
N\ 6N~ NN N ({5 hyl am no) - 1- pi peri di nyl ]
i m dazo[ 1, 2-a] pyrid | } Aet hyl ) - N-net hyl - 15

5,6, 7, 8-tetrahydro-8-Mui nol\l nam ne was prepared from

N-{[5-(4-am no-1 N

pi peridinyl)imdazo[1, 2-4] pyr\l\di n-2-yl ] met hyl } - N- et hy

| -5,6,7,8-tetrahydro- ui nol i nam ne and formal dehyde
cthve am nation in a simlar

(37%in water) via re
manner as described h to give a clear oil (73%

yield). 1H NVR (400 cDCL3) 8 8.51 (d, J = 3.3
Hz, 1 H), 7.63 (s, 1\H m\] = 7.7 Hz, 1 H),
7.27-7.25 20 (m 1 H~%.10°y.0lym 2 H), 6.19 (d, J
=7.1H, 1 H, 412 (m 1 H~32 95 (s, 2 H, 3.51

(d, J =11.3 Hz, 2 H), 2.80 (m 1 H), 2.72-2.63 (m 3
H, 2.37-2.35 (m 9 H, 2.18- 2.10 (m 2 H), 2.03-1.91

A)ggg137-D‘ih@o-gﬂk&@lb@rﬁé{b{dﬂidiﬁ-ﬂ|': MS mz 419 (Ml).

T spiStigmoisT-Hijydio-Fi-srsenantalblpyidiee 24150, @ 28 symelinilof mL

A LB tacrt Ras’ adiedZ309%, 8L P BroBel BedRUde NS HES alith
Oéjo%%?%%sgaﬁc%marl aLj‘gdzeoos/%sél(’)gs qi‘stméeNHH (e 1337 aftithe
mixture heated at 70°C for 16 hours. The reaction mixture was concentrated and the

residue dissolved in chloroform. Solid sodium carbonate (100 g) was added and the
mixture stirred for 16 hours. The solids were filtered off and the wash concentrated.
The residue was dissolved in acetic anhydride (400 mL) and the mixture heated at
90°C for 16 hours. The mixture was concentrated. A solution of potassium
carbonate (50 g) in 500 mL of water was added carefully to control frothing.
Additional solid potassium carbonate was added until the agueous solution was
basic. Methanol (40 mL) was added and the mixture heated to 70°C for 48 hours.
The mixture was allowed to cool to room temperature and was extracted 3 times with
dichloromethane. The combined organic layers were concentrated to leave an oil
that crystallized upon standing. The solids were dissolved in dichloromethane and
precipitated with hexanes. The solids were collected by filtration. The product was
purified by passing through a silica plug with 3% of a 2M ammonia solution in
methanol and dichloromethane as co-eluent. The wash was concentrated and the
residual solids recrystallized from dichloromethane and hexanes to yield 8.2 g (30%)
of 6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol. '"H NMR (400 MHz, CDCl3) § 2.1 (m, 1
H), 2.6 (m, 1 H), 2.8 (m, 1 H), 3.1 (m, 1 H), 3.9 (bs, 1H), 5.3 (t, 1 H), 7.2 (dd, J=7.5,
4.9 Hz, 1H),76(d, J=7.7 Hz, 1 H), 8.4 (d, J=5.7 Hz, 1 H). ); MS m/z 136 (M+1).
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A) 5,6,7,8-Tetrahydro-8-qui nolinam ne: A sol ution of
6, 7- di hydro-8(5H) - qui nol i none oxine (0.50 g, 3.1
wonwb/0288y6t het i ¢ Communi cati ons, 2003, 33, 349FcBERRAY5/031098
in 35 nL 5 of MeOH was subjected to catal ytic
hydr ogenation at 50 psi in the presence of 50 ng of
10% Pd on carbon. After 18 &8ours the reaction vessel
was purged with nitrogen, catalyst renoved by
filtration through celite, and the filtrate

B mu.b ydraat i glbleyrdinAgtoneeduced pressure to afford

7 Guf 389 Pm%éﬁ%@%g@g?yﬂ&@w oIS ARBING 33 o

dlc(rdpromem)ane Wwagaddeq manganese digxidet (129, M0 rrmuplp The mixtgre was

stlﬁrg? fa?'c%JT %g?p% %t% f%rI E&e IvrloaLE? 2‘3ﬁ31sc§t%aaz OT ﬁl@red B over celite and
the w@sla]cmnt:ahdz Tye residupvas Birdied bg pessing tyelah-a silica plug

w.§1 %H;g%gleiaet i q?vgjés% WS é’on%@{wﬁ%té&’fb ﬂ&? 1.2 4 (60 %) of 5.6- dlhy)dro-

ro- 8- qui nol i nam ne
7I-&n¢bl®e(nta{b]pyr|dln -7-one. 'H NMR (400 MHz, CDCI3) 8 2 8 (m, 2 H), 3.2 (t,

I I I
SRy DR TA8 P TRl f aLoyielin dpter g
1 Hpt\iainagr 132(Mt)). was added tri net hyl orthofor mate (66

L, 0.60 mmol). The reaction m xture was stirred for 2

hours SOdI um borohydrl de (23 rrg O 60 mmol ) vvas

dlﬁm%w&c%éhtcfb?pv%glnvﬁémh{eeat ed vvlth satur at ed aqueous

sodruanrcarponate (1L nt), concentrated, purified by

Nwamﬁﬂ-dmwrom%ﬂm@gn@mw(dm Z,@wraﬁ:\ya@mepareldefrmﬁér
d@{dio | ok)gl%' binS7-8f Ad Weﬁf‘y Iﬁ%‘?/léjxleldHElgféw |ﬁ£hon ina

e I sopr opy
snm&arunmr@d as gdgssibad hetsin Qraivs %mbd%%eﬂelfé)mﬂ adWQﬁJIYQNPWI‘P"

fI(II’eg 51(45 m%%m&i%ﬁﬂéﬁa%@%@ndm ﬁgﬁ%lgﬂ’ﬁ/j 48,7 7-
d|h1¢dro-§l-ll-gyclope6t@[bammdm ngmm)e was mpqrgd fromeN-meghysh, 7- gxhygro-
5I-Z 8@(9 @\ta_[ﬂlyyr_}cﬁn 9. Q;Kme én(!I")S (4 ?néﬁyﬂ ﬁgeréﬁhylﬁmI@azoFg .6
a]p{)ndmp Z_Ear(oguiehgde:wg 1edyct|\ﬁ|ar0|np§on in a.glmlla[ manngnas descrlbed
R4 BGESHRS R AR O3, T6\6R ol 06 e
J 2 472H¢,y HYL 7H)2, (s, RHOA .%4d, ;II—I-T)? Hz, 9H),(H32 tmH) H), 7. 757 (1 in(m,

7
2 forig P e b o RS 102 19 A A04
H), 287H(yd, J1-H9), 8 72 (8 -4 8), et (s, hbldIrZﬁ%(Sqaul-Ho? Bham7rien, R H);
m/z 377 (M+1).

Example 47: N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-6,7,8 9-tetrahydro-5H-cyclohepta[blpyridin-9-amine
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N bN
N-Met hyl - N-{[ 5-(3-pyridinyl)imdazo[ 1, 2-a] pyridin-2-yl
WO e@blgd8ye 5, 6, 7, 8-t et rahydr o- 8 qui nol i nan ne WaST/US2005/031098
prepared from
N-[ (5-bronmoi m dazo[ 1, 2-a] pyri di n- 2- yI)rrethyI] N-
met hyl -5, 6, 7, 8-t et rahydr o- &4qui nol i nam ne and
pyri di ne-3-boronic acid via Suzuki 10 coupling in a
sim lar manner as descri bed here| n to give a yellow
oil (7%vyield). 1H NVR {400 CDCIB)8884(d J =
2.3 Hz, 1 H, 8.76 (n i M9 (d, J =4.4 H, 1
H) , 821813(m 2 H
7.55-7.52 (m 1 H, 7
1H, 7.15-7.11 (m 1 :
4.46 (br, 3 H, 2.87-2. mmZH) 260(s 3H)
2.11-2.00 (m 3 H, 1.73 (m\l H; MS mz 370 15
(Mrl) . Exanpl e 41:
N-[(5-{3-[ (D net hyl anij
vridin-2-
y) met hyl ] - N- et hyl - & 6, #8-te ahvdr o- 8- qui nol i nam ne
WD 2006/ 028896 PCT/ j1098\ 77 CN) N N\ LN N
N-[(5-{3-[ (D net hyl am )mt\M/NQnyl}lmdazo[l 2-alp
yridin-2-yl)methyl]-Nnethyl
5,6, 7, 8-tetrahydro-8-qui nolinam ne was prepared from
N-[ (5- bronoi m dazo[ 1, 2-
AY8. PYId-Peéthihgdinl 8 ey dotdpt fidiylo-dp, 6, 7, 8- tetrahydro— 8-q
amnometh

ur nol 1 nam ne _an - (N, I me ) phenyl .
To,a seHtien ¢f 4. BS&tﬁHefaMdr%éﬁeqycma?taﬁ’ﬂﬂveﬁﬁ"a éZQ/P%gsﬁ%fm%O') in
1000HR bof Gidciblacatis bt wails dasd sc)%aeﬁquds@s:nyda@gbdwremb (3% mL)

gi ve a yellow oil (’@SSA) |eldg 1H NMR
argi the ggxttj@ hegted at 79 1% 7Thp7reegtlon1m%ure Vlag gopfceggla
arld®he gesds'd)e dlgso%dzn éﬂo(d%rm? StBhd sédigh &aﬂbonlate(ﬂm@) Hias alided
at}ﬁ? the Wl@uhzstlrl’fd r 2 QQLE% '(m scildp|)were3}|lgaieq1 gff Héd pi)e wzg:),sh47
cdnentéatéd.. THe %&d@mwal‘ didsolvéA irkadedic @Ry dride)(40@mBiat®the3

mEngg hfzﬁt‘ed(a 9@_1)(2 f)_?\,gB ﬁplztrsﬂé'g] m)ﬁ_tgge wg(%p%trai?é and %el_peéldue

dué&d‘l\(e'a i Arater BBOERMDY drnpatassih Rufbdopaenss b) waslagadd carefully
Qg P MRel 229, L) avag added aud theysiuee Bealed T es 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, CDCl3) 5 1.2(m, 1H), 1.4 (m, 1 H), 1.8 (m, 1 H), 2.0 (m, 1 H), 2.1 (m, 1 H), 2.2
(m, 1 H), 2.7 (m, 2 H), 4.8 (d, J=11.2Hz, 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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JNN NNN 15
N-[(5-{2-[ (D et hyl am no) net hyl ] phenyl }i m dazo[ 1, 2-a] p

wq eoodiozss?e yl ) net hyl ] - N- et hyl - PCT/US2005/031098

5,6, 7, 8-tetrahydro-8-qui nolinam ne was prepared from
N-[ (5-bronoi m dazo[ 1,2 WD 2006/ 028896

PCT/ US2005/ 031098 78 85

a] pyridin-2-yl)methyl]-Nnethyl-5,6,7, 8-tetrahydro-8-q
ui nol i nam ne and 2- (N, N-_di et hyl am nonet hyl ) phenyl

of Hishlsrareethanaiaddes dspRwIRe: Eorimixtyrg was stired fen Ermipgies and
tnaﬁylamﬁ@qm geﬁh d‘lﬂ%dﬂ@d af%b%néé ymel rﬁWthé l/va§ %ﬁc%/éﬂ l%'lybﬁgrm to
roqmgqmperggqu and gtlrpq)d for71 gaur; he Jnlxtuge yaﬂzvasneq_yylth water, dried
ov(@r %an?es‘ﬂtﬁn @m‘até- dﬂh coz":\ce,7nt|%$e|_dl)7 A3 Ii’ﬁrnﬂs:d't‘)h(lle Eoﬁéﬂ)?raﬂr% and
wag, f@tgredgaf@ﬂt‘(qﬁvasp vpuBs cq;mcg@trqtgd agd thegegdpﬁ purifleg)by silicg3
cthﬁatégr'é%hy Siufirg @rﬂgéthgmce?até’DAapﬁoﬁ@t&ré&loné Werelcdfl)centrated
to yiej¢5.12 ggz)iozl of Egg?z,)a -tetrahysiso- @Hrcy@opbaptgﬁﬂwdpsg -oRe. Fﬁ" NMR
(4@0 %1 &Dc%) B)1.9 é'm&ﬁHi %8 %th H),12.6 Zm( o), 7 B, B, mezd, 1 H),
1. SN(C[ @ )AMS)r/a(Zrﬂfi?aQ/Hm 2-al pvridin-2-yl)nethyl | - N- et hyl

-5,6.7.8- tetrahydro-8-guinolinamne )N Nt,N \ NH2

15 A SBrormlmdazolzaI vridin met h l: A
C )h 7-.8.9-tetrahydro-5H- [ cyclo ert)ab rldlngglml?'l ano

N- ﬁ/remm 8‘94&?él{y&r025i3-}:96{6héf9t ncﬁﬁ-@kﬁhlﬁé ae Drddar&itrgm
C{ﬁng t hanol % @g @CL s treat ed

5 4 ErteUidh HoweRyertahiyfidingo mgthnine viarjgguctive

arﬁlfié‘ﬁ‘dri |gréfsnmar$ﬂ%amleis/abﬂwbéhd hérelrORIGivecTimt 388% Field) of a

yeicio\}v%ﬁqH NMR (400 MHz, CD I3)8833 (m, 1 H), 7.33(d, J = 7.4 Hz, 1 H), 7.00

(dd, J=7.3,4.9 Hz, 1H), 3.75 (d, J = 9.5 Hz, 1 H), 2.81 (m, 1 H), 2.73 (m, 1 H), 2.59

(s, 1 H),2.44 (s, 3H), 1.98 (m, 2 H), 1.77 (m, 2 H), 1.43 (m, 2 H).

D) 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:
N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-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, CDCl;) 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 48: (8S)-N-{(1S)-1-[4-(Methyloxy)phenyllethyl}-N-{[5-(4-methyl-1-

uinolinamine
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with water, and extracted with 10% nmet hanol in ethyl
acetate. The organic |l ayers 20 were conbi ned, dried
wo@c/onmgnesi um sul fate, and concentrated to yrPel/ds1085/031098
br onmoi m dazo[ 1, 2-a] pyri di n-2-yl ) nmethanol (5.82 g, 88%
yield) as a tan solid. 1HNWR (CDCI3): 5 7.76 (s, 1
H, 7.55 (d, 1 H, 7.11-7.@ (m 1 H, 7.03 (m 1 H),
4.87 (s, 2H; MS mz 228 (Mrl). 25 B)
{5-[ (D phenyl net hyl i dene) am nol i m dazo[ | . 2-al pvri din-2
-yl I methanol : A soki{i o
(5- bronoi m dazo[ 4, di n-2-yl) et hanol (1.0 g,
4.40 mol ), 2,2 _
bi s(di phenyl phosphiNio) -Y;
1.58 mol ), and cesium i“'
PCT/ US2005/ 031098 79 «€¢ 4.30 g, 13.2 mmol) in
toluene (20 m-) was reat:ed wi th benzophenone i mne
(2.22 nm, 13.2 mol) d palladium(I1) acetate (119
my, 0.53 nmol). The\, r&acti on was heated at 100C for
15 hours, diluted wl hyget hyL/_aagt ate, and washed wth
sat ur at ed aqueous sodi uRy bi €arbdnate. The organic
| ayer was separate e acgjieous extracted with
addi ti onal ethyl ac Th ganic | ayers were
conbi ned, dried over magnesiumsulfate, filtered,
concentrated, and purified by flash chromatography
A)(@Flﬁoﬁ%-amwmrmne hydroxi de in acetonitrile) to give

A oGy 2 St fine So'e, Ao B TR RSB B Thpo .

2832380. B%)&va% h@ateddat 105°€ in.adstéd boehbHpr, 157h@8s.( The tedd)ion was

cog[e E@ %%]qu aQJ ‘I_'b%gpr%m 4%t% ﬂ;teget{a Hfsggiwltb %\g v&a?ér %ﬂﬁed to

yidtl 6-fllokd)-2-pyifidifamins)(4518 bl) 94% yﬁsz)(ad a white selid. HzNMR (DCl,): &

783 frdtinedoidacky v ot s am @a8 BaBkor 12 al pyr1 ai ne-2

- car bal dehyde: 15 A sol ution of

A (100 ng, 0.305
A sasmiuan ¢fr6 ﬂlldr@ﬁquﬂdlmmﬁmer(ﬁ? Ve s0 mcﬂa)ah ethylénelylycehdgjmetst

di d,st d
e%ﬁéﬁmt&wssfrs%‘%wnnour??"%oﬁ‘%‘ceeaoiﬁ@%8 e oo e
héatdd #1858C fdirGUBlrs: eTtiel reactioniveasctooledhin dh ddel teatio aed thene,
prsqlplta(ie P I?eergctj rr%tsgg wtltR hgg(e}/n%s? an r?e%ttloty?eﬁd 5 ?lehlorome hy% éTg)

fluordifidiapdia I2yd]priding (88ey) 65%njigid) asnardalive [gtesh sdligyiH-NMRe - 2

(52 RIS 1L W 48P0 M RAE (& 4G5 (5 2

C) 5-Fluoroimidazo[1,2-a]pyridine-2-carbaldehyde:

A solution of 2-(dichloromethyl)-5-fluoroimidazo[1,2-a]pyridine (103 g, 470 mmol) in
ethanol (300 mL) and water (600 mL) was treated with sodium acetate (96 g, 1.17
mol) and heated at 60°C for 2 hours. The reaction was cooled, filtered though celite,
and concentrated in vacuo to remove the ethanol. The aqueous was extracted twice
with chloroform and the organics were combined, washed with water and brine, dried
over sodium sulfate, and concentrated. The residue was filtered through a pad of
silica, rinsed with dichloromethane and ethyl acetate, concentrated, triturated with
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7.8 Hz, 2 H, 56 (t, J =7.5Hz, 1 H, 7.47-7.43 (m

2 H, 7.38 (d, J:75Hz,1l—|) 7.32-7.28 (m 3 H),
WO 208/0¢8396 J = 7.5 Hz, 2 H), 7.00 (dd, J = 9.0, P@T/AIS1405/031098

1H),573(dJ:71Hz 1 H. 25D

N-({5-[ (D phenvl net hyl i dene) am nol i m dazo[ 1. 2- al pyri di

n-2-yl } met hyl ) - N- et hyl - 87

5.6, 7 8-t et rahydro- 8- qui nol i nam ne:
N-({5-[ (D phe 3;I met hyl i dene) am no] i m dazo[ 1, 2-a] pyri di
hexamesy filtered.rgrid) ndﬁ@yﬁgd 5-fluoroimidazo[1,2-a]pyridine- -2- -carbaldehyde

t p f
Rt hyiehE A P HAWIR (R B R D IR g, 8l 57
(d51HY, @i3Bhe.s2 (mmed H)y 161 60e(me Y1t T] (1@P/da%@mn@na]ipmdtw aleotdl-
I e V|areduct|ve amnation in a simlar
etﬁﬁﬁ%%?%zgddescrl bed herein to give 140 ng (99% vyi el d)
of the desired product. 1H NVR (400 MHz, CDCI3) 8 8.42
/ : L3 H, 7.57 (t, J =7.3
H, 7.34 (m 2 H)),
A aolltdlon7of239fu(qnq>mtmazp[1 Zamnc(mle 2Farbakiebyde (802, 1490 rMmoi3in

e S

pottiads, TWe reamion 028 $86vIPUpugis20 0670 matuw stirrgdfof @ hours,

qu?)nglégd With \&/ﬁﬁ %o&en rr%tew 2‘7%&(@@3 1 cﬂ@ro"meciﬁar(é'@o |godFQ>pyI

al¢ehiol, &anAmasbeandag@mrated aqueous sodium blcarbonate The organic layer

wgsggep%kﬂé'cﬁ 5@(? ltie% r%ﬁbbﬁgeiﬁ }edl\f"oﬁﬁhﬁeg with $1 Gididr&heMBNd e

iSOPropy a[cptldnlp H@nwrmmlﬁlveram aomnbiopd.rdried oyerisarlivan pylfateli
cd?lc%nt}’%técg‘?%tmﬁt%d With he s anéj f||teredt yield (5- fluoz'0|r;r‘r151azo[1 ,2-

etra qU|no i'nam ne ng
a]ﬁyrﬁﬁh paytimpthianok @6 @aawrmldbrm brown splid. 'HNWR (GREL): 5 7.59

(RS (}9" hﬁ} Y W? (r%"'i‘la%br @fgﬁﬁ(ﬁaﬂs) aHF WP Bk,

e’’reac Wwas stirte ours ‘'ut ed Wlt
ethyl acetate, and washed with saturated 10 aqueous

c RSBl S ok Sl ore =

A acletiat of (5Fercimigard[t, 2t alpwidin-2whmethandli (Fed, 46 mewl) iover

mpugﬂﬁﬁér Bhé H(goarff) w£§ ﬂ‘né (?gt’ 7(ﬁe%reﬂit € dTh@l%gﬁcrnurgﬁteu(ge

ratlon rou ITca plug
was c@lanowredhmb latkebene anumtra_@ee atordiii ahlarefpun gxiscrropyl

al ? oﬂné Eérjr\ﬁ)\eé th%c\’sewér% dir%d Q)@é%@&fi'i@h g%l ate, conﬁntrfted in

m nol m da
vmummtromdaww Bexases, aaiylctrltyrazedmltlm dleihvaﬁtihﬁretoa@sel@ [Btdown

m§91|y| gplp%kéz%rﬁ é’%[%}pyndm -2-yllmethanol (101 g, 90% yield) as a tan

solid. "H-NMR (CDCls): 8 7.51 (s, 1H), 7.33 (d, 1H), 7.21-7.17 (m, 1H), 6.31 (m, 1H),
4.87 (s, 2H), 3.17 (s, 4H), 2.68 (s, 4H), 2.42 (s, 3H).

F) 5-(4-Methyl-1-piperazinyl)imidazo[1,2-alpyridine-2-carbaldehyde:

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.
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CDCI3) 8 8.48 (d, J = 4.4 Hz, 1 H), 7.68 (s, 1 H),

7.34 (d, J =7.7 Hz, 1 H, 7.07-6.99 (m 3 H), 6.01
WO d00628896. 9 Hz, 1 H), 4.10 (m 1 H), 3.90 (s, PCI/H$2005/031098

2.85-2.75 (m 1 H, 2.71-2.63 (m 1 H, 2.38 (s, 3

H, 2.17-2.10 (m 1 H, 2.05-1.90 (m 2 H), 1.71-1.63

(m 1 H; M5 mz 308 (M+1).8820 Exanple 44: N (2-f f

Met hyl (5. 6. 7. 8-t et rahvdr o- 8- gui nol i nyl ) am nol met hyl }i m

i dazof 1,2- al pyridin-5-yl)-3-pyridinecarboxamn de N
THNRMR (CRGts): HN.1N(s, AH} . 1h (sphHRf7 .44 (d, 1H), 7.31-7.27 (m, 1H), 6.40

\? : 'n' r4,eli n-2-yl) et hyl ] - N-net hyl
(m_,é,[-lsj,%ﬂg(s g'g 2gq%zghyd aﬂglo(%(q’uél"%ol i nam ne (50 ng, 0.16
mml ) in dichloromethane (1 nL) was treated with

a8 A PO OPY)

NrCcotT Iy cn

A sdlutionoef ¢S h(- bﬂ1(ﬁme@fw<yanYOe®2|arrmtﬂ ()’25 9Th§6 rrmmrwrﬁ Was

B e e
glania) moetic adich(drmL\@49%emmolybnd sadiunirtiiacttayberohydyises 63 g 249

mﬁ‘nuléf %héaf eJcitiM ﬁ'f)&tqre V%%Iﬁ%?/ %?Eoﬁg'bg%ﬂ'[ab%rat%.rﬂ)rf 1‘.'fl%tp¥ and

|vec omat o etonitri
tre@texi wtirssqdiunrﬁ Icathopated i P& g.2236dmah @nd Istmedifor 30 aunuips. hThe
; Sa um
i WS BIRCAAAE oicBRIetths, s SRA e A, AR AR bRt
aquigongjexteatted witheingdie dichloromethane. The organic Iayers were comblned

dr@'ﬁ (q%?i kggﬁéytivﬁégﬁatg  Onk&itrAd AhQ plrifflidl Yol &BAREphy
(0% 21 emmamiajin)methaal/dighlecaraethanel e dive ayeliow il Whigh was

risg%,h%j: deFbl h’%@r{fé(?&x%@a‘z(?sﬁ&?t@ 41?4 ((me%% (f)_i?}ph%ng@etrzyg .58 7.8-

tetrahydfo-Biquinblingming (3Bg,00% yield) asiclearcrystals. NMR ((ZD(H)) 8

o i, 0540 300y Aokl PR S g

4H), 834322.62(ng,r8H)11.88 (m21RB172d@, 1H), 1.57 (m, 2H), 1.43 (d, 3H).

H) (8S)-N-{(1S)-1-[4-(Methyloxy)phenyllethyl}-N-{[5-(4-methyl-1-
piperazinylimidazo[1,2-alpyridin-2-yllmethyl}-5,6,7 8-tetrahydro-8-quinolinamine:

A solution of 5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde (2.83
g, 11.6 mmol) and (8S)-N-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-
quinolinamine (3.27 g, 11.6 mmol) in dichloroethane (40 mL) was treated with glacial
acetic acid (1.0 mL, 17.4 mmol) and sodium triacetoxyborohydride (3.68 g, 17.4
mmol, added in portions) and stirred at room temperature for 15 hours. The reaction
mixture was diluted with dichloromethane, washed with saturated aqueous sodium
bicarbonate, separated, and extracted with additional dichloromethane. The organic
layers were combined, washed with brine, dried over sodium 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)phenyl]ethyl}-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.
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(m 1 H, 2.26 (s, 3 H, 2.14 (m 1 H, 2.02 (m 1 H),
1.90 (m 1 H, 1.68 (m 1 H; MS mz 413 (M1). 15
WE2@GPLE8I65: PCT/US2005/031098
N-(2-{[ Met hyl (5, 6. 7, 8-tetrahydro-8-quinolinyl)am nol ne

thyl }i m dazo[ 1, 2-
al pyridin-5-yl )-4-pyri di ne@frboxamde N Np bN H CN
N-(2-{[Methyl (5, 6,7, 8-tetrahydro-8-quinolinyl)am no] nme
- thyl}imdazo[ 1, 2-a] pyr| di n- 5-
"HNNR4449/MHa| GBER) 848t dé=wetsHprieldp7e® (61 bHt), 7.60-7.58 (m, 2

H)D?%ré ﬁ"{l%ﬁe?ﬁq %@%ngt et@ahy§906 é‘ Y 'd'lz n1o ? r?asr‘rj'l ?182

(MaadH) &Bhid et HRIHZ NI 462 (mhydﬂ)m:m omi 158,91 sy abh

i i, {Tigl ch i
7RG LR Gro L PRI E ST R Dag S S h gy,
2.4 @, 88H)R.68 (M HR 115 (3. 2412), 1(@ (m] 1H}1 34K, J 1614 Hz, 3 H);
m3H) 762(br 1 H, 7.45 (d, J = 7.7
Mé&"%iﬁw{? 8.0 Hz, 1 H), 7.14 (dd, J =
7.6, 4. , H),702(d J=8.4H, 1H, 4.06 (m
-251H) 3.973.86(m 2 H, 2282 (m 1H, 2.73 (m 1
H, 2.28 (s, 3 H, 2.13-2.02 (m 2 H), 1.98-1.89 (m
Exanigle 49 (89)-+i5-(@-rapthyNBpiperazinymidaze) 1, 2-dpyddocripatiad-

Sﬁ%tﬁg&ﬁé ?;ﬁé@%ﬁnarﬁa EX?TP:OiGpi?;\zi nyl )i m dazofl.2-alp

yridin-2-

yl I met hyl }-6, 7-di hydro-5
NN N/ NN, 5 AN
6, 7- Di hydr o-5H-cyc pyridin-7-ol: To a

sol uti on of 6,7-di'vﬂ SECycl opent a[ b] pyri di ne
(24.50 g, 200 nmmol) in 100 m. of glacial acetic acid

was added 30% aqueous hy leen peroxide (35 m-) and
t he

cycl opent af bl pvri di n-7-am ne

N\\
) N
N\ / N N

A solution of (8S)-N-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine (569
mg, 1.11 mmol) in dichloromethane (11.1 mL) was treated with trifluoroacetic acid
(1.11 mL) and stirred at room temperature for 4 hours. The reaction was
concentrated, 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, and concentrated to yield (8S)-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinclinamine as a
yellow residue. 'H-NMR (CDCl5): & 8.41 (d, 1H), 7.65 (s, 1H), 7.39 (d, 1H), 7.31 (m,
1H), 7.16 (m, 1H), 7.09 (m, 1H), 6.27 (dd, 1H), 4.31-4.17 (m, 2H), 4.05 (m, 1H), 3.15
(m, 4H), 2.88-2.78 (m, 2H), 2.67 (m, 4H), 2.41 (s, 3H), 2.29 (m, 1H), 2.08 (m, 1H),
1.96 (m, 1H), 1.77 (m, 1H).
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m Xxture heated at 70C for 16 hours. The reaction
m xture was concentrated and the residue dissolved in
wa@ kdoenzdsos m  Sol i d sodi um carbonate (100 g) WwaBCHUS®OS/031098
and the 10 m xture stirred for 16 hours. The solids
were filtered off and the sh concentrated. The
resi due was di ssolved in acetic anhydride (400 m -)
and the m xture heated at 90C for 16 hours. The
m xture was concentrated. A solution of potassium
carbonate (50 g) in 500 nL of water was added
Emmﬂé 801 (BS}- N-M@tht/lw-l{ISf(ﬂOﬁéthﬂglrplpé\ﬁﬂlhf{lblﬁﬂﬂzoﬁQZ B@yridin-2-
Siymcarb te vvas added until the aqueous
-38.sletrabydigBquinglinamine, | (40 m-) was added and
the m xture heated ta 70 i or 48 hours. The m xture

was allowed to coo tenperature and was
extracted 3 tines W | or omet hane. The conbi ned
organi c |layers were~ppnceatrated to | eave an oil that
crystallized upon standlnﬁ The solids were dissol ved
i n di chl or onet hane and eGgi pitated with hexanes. The
solids were collected by filtration. The product was
20 purified by passingAhrough a silica plug with 3%
of a 2M ammoni a sol uN onNn  net hanol and

di chl or onet hane as co ent. The wash was
concentrated and the a¥y sol\ids recrystallized
from di chl or onet hane \and es tNvyield 8.2 g (30%
of 6, 7- dlhydro 5H cyc nt af ridin-7-ol. 1H NMR

(8 }r-%-{iS- -me§1y[[1 -@merqglq;d)mgiéna@%‘( gg)];iyii%iq?z-&@n%trl\(li_qj’q%fi;
teﬁal%/cfréidvquho?nﬁmnaﬁla% dkssoked in dfthlorbethand (10]m7_) andrifreatdd with

fomgs;ryggg@@s ﬁcﬁm/ﬁg&t@%sohg@ng) \%vater) gl(a'ggllz)ﬂcetl\(/:ecnd (96
pl_5'1667qnh1\6§r§bd7d‘rh %?EER)& o }_{dlnﬂé( (A rﬂ g?ﬁrmoT)oarﬂ'J stlrreld at

sol ution cycl open pyridin-7-
ropm tgmgeratige rﬁ¢rd|5)hqurfs 3Bheneagtion whscdilu diginleropeathane and

wééi%e%ﬁﬁ%ﬂﬁgt%a @qbSus i Lﬁ#glcgrboﬂlgtgor'ﬁﬁ? é}% an]ISyé'F'% sure

tirre roomte erature ours
sepgrated angthe aquevl@r@dra@teﬂ vdthetichierpmethanad The organigdayers

w@r@%ﬁ{ﬂ)ﬁr{e@t Sﬁj?d Ve n{aﬁﬁegﬂﬁl sWﬁ yfe'réd %gneaﬁtr@%%Zb%glﬁnﬂed by

roug I Ca acetat e

ﬂa&ﬂ@wmﬁj@mm @1 <f/e aginegqndun hzdrgm(iem ageterfitrie) 6o dive @76 9
(671% Zﬁéfle |fr%ﬁme028tszigl\p{](13§)r1-ﬁ-@n&hﬁ%}}ph’e’ﬁww&qg-methw 3)
plnglgy' 'mw@ze[ﬂ 2-glpyjdin-2-yiimeghy!}:5:8,7 8-tegrahygre<- quapoéanqrame)
(Bé‘fﬂ-rﬁeiﬁ?l’-N-{[]& (hbmeth@ 1’11) Berjagif‘lyl&MTszo[LZ -a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-qdinolinamine as a pale yellow oil. "H-NMR (CDCl;): & 8.52 (d,
1H), 7.70 (s, 1H), 7.34 (d, 1H), 7.28 (d, 1H), 7.10 (m, 1H), 7.06 (m, 1H), 6.23 (dd,
1H), 4.12 (m, 1H), 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 H), 2.16 (m, 1H), 2.06-1.97 (m, 2H), 1.68 (m, 1H); MS m/z
391 (M+1). *C-NMR (CDCls): 5 158.0, 147.0, 146.2, 145.5, 145.2, 136.4, 134.1,
124.7, 121.4, 111.9, 107.9, 98.9, 62.5, 55.0, 55.0, 53.1, 49.5, 49.5, 46.1, 39.0, 29.2,
24.2, 21.1; HRMS: Calculated Mass: 391.2610; Found Mass: 391.2614; Formula:
C.3H3¢Ng. Analysis Calculated for C,3HsoNg: C, 70.74; H, 7.74; N, 21.52. Found: C,
70.36; H,.7.77; N, 21.53.
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10 O

N-Met hyl - N-{[ 5- (4- net hyl - 1- pi perazi nyl )i m dazo[ 1, 2-al p
wao eoodiozss@ vI | met hvl } -6, 7- PCT/US2005/031098

di hvdr o- 5H cycl opent a[ bl pyri di n-7- am ne

N- Met hyl - 6, 7- di hydr o- 5H cycl opent a[ b] pyridi n-7-am ne

was prepared from 5, 6- 91

di hydro- 7H cycl opent a[ b] pyri di n-7-one and net hyl am ne

via reductive amnation in a 15 simlar manner as

descri bed herein to give 27 ng (54%yield) of a crude

All@kétﬂ/ﬂy%ﬁ N-methyl N-{[5 -(4- methyl -1- plperazlﬂw Snjdaz%ﬂ ,2- ?]Eyndm- -

eE\r@ t hyl - 1-pi per azi
yl}yrpqthyl}-, 8- hy@;p}&-@lrrollnamme can be synthesized in the followmg
fagh,gu_dro S5H cycl opent a[ b] pyri di n-7-ani ne was prepared
rom N net hyl - 6, 7- di hydr o-
SH cycl opent a[ b] pyri di n-7-ani ne and
AP5- Bﬂonlmra\é&%ﬁ ,‘J%]Eﬁicﬁ'ﬁé -D¥hobalefigao] 1, 2-

a] pyri di ne- Z- carbal dehyde vi a reductlve amnation in a
simlar manner as descri bed 20 herein to give 18 r%
i%?—l? ) 8

Thewasipr is hprase Wi ZAMER-GbromopyidineR(3 8659

dlﬁreﬁ%xfléihane]( ‘F’2 Eflte?s)"gnd stirrel} aunaer7rﬁtrc5§n7]1 1B-Triéniorbatétond (5.6
K@, 33)03 (nel) |53addeyl to tt}qz25°f, ﬁgluthz\l) iB@ scqﬂle gor,tlﬂm ggrd e r(eggtlog
sdilitionds Warrhéd to6589C ja3keQ 1erﬁ;56ratllre bﬁd m%m&ﬁnédﬂbr ép;h'bxm%teT)ZZ to
4 EOW un%udgﬁdchgﬂetg I\/F[E% reaggowﬁmeg tgr-}0° C anﬁ held for (m
aé&rbﬁaﬁmawl Ohel hdur GAd frkéray] FHe 81 bRzirset Withi diagihblyethanle(6

L'&ﬁfﬁi)wéfﬁ‘ﬁ;?ﬂ'd 5, Praggddack in thia yepcerHnd dteafeshii dimsigsygtane (12
thdﬁs)garﬂmmﬁcv\@ﬂ@l@@) QA8 SREMEUT ApraxidaleB 31988 re&stor N td\20

h‘é}"sf OEU@}" ’FE‘QP%HQ’ES‘?"&% Hing yRA%G R 5t SPIFAI) APaToimaately 1 0% and pH

is$Aljustddab aPproximately 8 with 3 N NaOH. The resuilting solids are filtered and

8, tetra dro-_ ,H-c, | ohe ridine 6.32 g,
washge i waeh, THe ST ok BLpOs B B RBpis o YEidtErns . O
brafbaHidaL Q%}@ﬂwﬁ\eh%dér@lléhyw @8 g (BB% Yie)d) 1amMRh(eoo

m xture heated at 70C f 16 hours. _The reacti

Mitz, DMSD-DELS Pem 05 Gt bR 8:66 (5.1 H) 7.721(s, 1 i 7.42 5. 1 H) 7.35
(s, 1H)

B) 5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-carbaldehyde

The reactor is charged with N-methylpiperazine (3.1 Kg, 31 mol ) and tetrahydrofuran
(10 Liters) and stirred under nitrogen while cooling to negative 20 °C. n-Buty! lithium
(10.4 L, 26.0 mol) is added to the reaction at a rate to maintain the negative 20 °C
temp and the contents are stirred for 15 to 30 minutes. A slurry of 5-
bromoimidazo[1,2-a]pyridine-2-carbaldehyde (2.79 Kg, 12.4 mol) in tetrahydrofuran
(10 Liters) is added at a rate to maintain the reaction at <0°C. The slurry is washed in
with additional tetrahydrofuran (6 Liters). The reaction is stirred for 30 minutes and
warmed to approximately negative 10 °C. The reaction is quenched by addition of
6N HCI solution to achieve pH 4.0 while maintaining at < 15°C. The reaction is
diluted with heptane (14 Liters) and the layers allowed to separate. The lower
aqueous layer is drained and the upper organic layer is washed with 1N HCI (2 x 1.5
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and the residue dissolved in chloroform Solid sodium
carbonate (100 g) was added and the m xture stirred

wo onoeB2489ars. The solids were filtered of f andpeheSwas 31098

concentrated. The residue was dissolved in acetic
anhydride (400 nL) and the 10 mi xture heated at 90C
for 48 hours. The m xture V@& concentrated and the
residue dissolved in water (500 nL) and potassium
carbonate (50 g) was added carefully portionw se.

Liteles) h Eiventonisitechaquenus layesaate stined ateZQnegressear‘rﬁeam@ded topH 9

wifPhi NEOH R 1o AdDo e iR i RA FiDRAGH.CR x
28kitpss)iand|the eorabined ergapictiyessiarerwhshed edthtsahurated NBHEO;

. o ¥
sfiEh HELATF IR blrshai22s30, Ly iy il
Isawmmﬂ@\melmsﬁ)dﬂ acﬂdedcﬁr@rremt@n@tghmmncemquow@tr geduced

pr%é%fh—té ’tooéb%r&@rhﬁteﬁﬁ Eﬁér&alts Qno|? Ete‘f’s 33 a@déd%”h@thglf

9-Tetra H-cyc hept a[ b] pyri
rean:ﬁan(ls,Ugateu/mth a(ggdytlgym ohoxalig aceh (10 Kg,, 111 mpol() in |sqprppanol (7

Ll%.i)ré étr%rage @r‘aauﬁﬁag‘n édgg s}| J'ﬂ)g r% f@rgﬁﬁ‘?tlﬂ'e UEFENe%n%Spl(Jﬂméltely
2540°C7 . Tpe(rgactlogjszstgred40|930-mnu1es apl th,a sondszprg @oll | and
wg%gdiygl) ﬁpﬁ ;?ah 5]tif]er§’) %réﬂ qi@s@f éb%l& M‘(&Jmetﬁ\)u 1-

o OH c I N-9-one:
piperaziayl}wmidageld 2- ﬂpyrg#webz-&aghal M@ 54% yield) 1H NMR

4 [ |
(4P ST TRIE s 10 (T é?f SRV E U
3.8%#(sl 8H),2.10(, 329 nmmol ) in di chI oromet hane (20 nL). The
m xture was stirred for 10 m nutes and a sol ution of
6 7,8,9-tetrahydro-5H cycl ohepta[ b] pyri din-9-ol (6.9
g, 42 mml) in 30 nL WO 2006/ 028896 PCT/ US2005/ 031098
C BB SoiV-id1 hl-Br Grathyviexyepheawiaindl-26vi. & tetraimydrori-quinglieagine

A§Fu'rr§/ ?ro&ﬁ’rﬁt ofBx b@r‘éﬁ)ﬁgﬁﬂg (4 '5[1' { QY L3I &i &gliloﬂymeg%e (22

emxtu was al war m

Litess) s boniod with 6. adiy dro el Is1uingIBENG (LB KahT5Ls mothilionsd by
(@J ﬁ;[g[(@ewgﬁémﬁmewahammt@ B K r1'1 Qﬁmol?ygﬁd fmqesaiowwas

concentrated. A sO formed whil

all@md dpstiravipargualli @t B2 Waforfdd hrar Eale tﬁralctlomﬁélum@md\m&\ TN
AqSHYbk 2 ¢4l r@% ddhfeve HH @'Hﬁh@ H&hédtﬁdaié‘ THd ;Brraées were

rorratr?fgrapyeutlngvm th acet at e. Jorlate

semaéaieqi and thpearganieplease Wast twteq wﬂfgﬂwsedlgnnrydgomdm bgprex 3.5
Lifer '\g 1 aéh@@é ME_IEHY% @legéd'uﬁb’&%! IQ{?&P’TI@& Bﬂiﬁé%'agbﬂ s%pQ:%?ed ¥he
dlghlgromﬁthageﬁ)lunqn wag ,tﬁnenlcqq;;entr;at@d (qu?ngmpqp vqume and|_t||)'eated
with heptane (18 Liters). The volume again concentrated to aprox 9 Liters.
Precipitation occurred upon cooling to 22 °C. The suspension was further cooled to
0 °C. and filtered. Solids were dried at ambient temperature under vacuum with
nitrogen to give (8S)-N-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-
quinolinamine. (2.18 Kg, 63%) 1H NMR (400 MHz, DMSO-D6) & ppm 8.36 (m, 1 H)
7.44 (m,1H)7.29 (m,2H)7.15 (m, 1H)6.83 (m, 2H)4.00 (m, 1H)3.70 (s, 3 H)
3.59-364(m, 1H)2.66 (m, 1H)2.64(s,1H)253(s, 1H)1.76 (s, 1 H) 1.64 (s, 1
H) 1.50 (s, 1 H) 1.39 (s, 1 H) 1.24 (m, 3 H)

D) (8S)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine
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1.9 (d, 1H) M5 mz 162 (Mtl). 10 O
N- Met hyl - . 8, 9-tetrahydro-5H cvcl ohept af bl pvri di n- 9-
W@ 2006028896 PCT/US2005/031098
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
5,6,7,8-tetrahydro-9H cycl 88ept a[ b] pyri di n- 9-one and
nmet hyl amne via reductive amnation in a simlar
manner as described herein to give 23 ng (38% yiel d)
A sifirnpofisediusi trievetoxyborahimdigdr(2( 44080, MAz9 nmmo:laegi (EBS)EN 83 S§-h[4-

(m%tthWBh%ﬂ&%y%%ﬁ? g C}étr%‘?ydrcéa ghﬂgl n%q 2127 K% Tﬂnoz) in
dicH)ororpetnang (g1.81Liters) i9 c@ged {csh °Q. Fprmadeng{dg §olugpn-g37 wit.% &
wa&{pwé%}]ﬂ 1RI_JT(? é i %de% ?;&l‘fW %x @?‘Bgnatz"% ggpn erQlure belf;w 25deg C.
The szwbrpwstleried fa- %QI Mirvest aa FE. @he reaogion mhe@ﬂ\d%nched with
SR S LS 4 D e e compipton o
additionli thg peagtipmistwaymed &p 1o 80 gg agd stirred for 16 hrs. Wa{er (11 Ellepr)s)
is L@Jerdaé??égﬁ?tﬁo;b@é%k 9?@?&%&%@& ghdé%l{s% REwEHRd with

prepare ra
dlqhb)r@'Hethyoqe bwelpteaﬁ[)@pdm& ¢embined organic nhlgsezﬁ]\dashed with water (2

X §5 H’e amc ha e is dISC rded. The pH of the aqueous phase is
pI per ?w E ri di ne- 2- car bal dehyde vi a
raipeditecyd. 5\9ebyd ﬁd@ltl@hof ﬁN b!a ndthe agueriisriayer gxtracted with

didhF Gk §5DitdrQ g*hlé%lcﬁfor{ﬁﬁeﬁgﬂeﬂisyéx%héﬂgéaffoﬁswwﬁwol
to @:ie@%gﬁlgﬁgimf@ﬁtw 52_|tpp;s 'I?\lslg)l%tmgm is \tjmn'_tl)gea@pd withpa
so’dﬁon éf &alic ?ac@%é%d 6. 5]MGI8 in ﬂsopfbggnWZ Zjl_ltbps,) tcﬁlnagcé d, J
prcht_ptlgg Aﬂeq.q)twnrg fg52 hawrs 1thg|)susgen§5)n(fgtereg 2 °g ta Ig_?wé the
soﬁdé’%ne(jzat%@ °6rfb a%’f)d (BSﬂ-N%etﬁm? é?@-tetr&hﬁf?o @[Huu%llﬁgmlne
oxgR® SEN. {\ar Kg 55% yield) 1H NM (308 MHz, DMSOnBG) 3 ppm 9.25(brs, 1
H)% 52“L 1{%"%;9]“%1 ?N‘Z{b%e(gy H§h Ryl & -Naf 582 (42W8) 285 (<13 H)
2. S_Q C§1 étll'b\Zr32UGSn1 P 1199ret hid) 1-88 (8. 17t B Foe (&S medyld §u. 8ol
teﬂiélﬁ{&}élﬁiqmoﬁr%%@ 28828 bhRS N NFAMRIEBRLL S 3R, UN) F36 [dY
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).

E) (8S)-N-methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine

A slurry of sodium triacetoxyborohydride (0.63g, 2.97 mmol) and (8S)-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine. (0.5g, 1.98mmol.) in DCM (50ml.) is stirred at
20 °C. To this is added 5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridine-2-
carbaldehyde oxylate (0.84g, 2.97mmol.) and the reaction is allowed to stir at 20 °C
for 16 hours. The reaction was then quenched with 2N NaOH to achieve pH 12 and
the layers allowed to separate. The aqueous layer is washed with additional
dichloromethane (3 x 10 ml)and the combined organic layers were evaporated to oil
that was dried under high vacuum to give (8S)-N-methyl-N-{[5-(4-methyl-1-



10

15

20

25

XZ N\-j N A 6-Fluoro-2-pyridinam ne: A solution

of 2,6-difluoropyridine (50 g, 434 mvol) in ammoni um
whyaeoxssde (200 ni, 5 28.0-30.0% was heat ed BCT/LSHES/031098

in a steel bonb for 15 hours. The reaction was cool ed

in an ice bath and the precipitate filtered, rinsed

with cold water, and dried 94 vyield

6-fl uoro-2-pyridinamne (45.8 g, 94%yield) as a white

solid. 1HNWR (CDCI3): 8 7.53 (m 1 H), 6.36 (dd, 1
pip@raziay|widade] 1, 213]pgrjdir&2-5lﬂmemyl}m,7 8tetra)ydro-8-quinolinamine as a

tag ﬁ@g@m o?"ﬁz—mMR)éo?n Zéréf?lrooal dazof 1,2-al pvridine: A

uor o-2- pyri nam ne (67 g, 0.60 nol)

|n et hyl ene gl ycol dlnethyl ether (570 nmL) was

rlnsed W|th hexanes drled to yi eId

oroi m dazo[ 1, 2- a] pyri di ne

(85 g, 65%yield)fas & ve green _solid. 1H NWR

(CDCl 3) : 88.18(,N : P\w 7.54-7.46 (m

2H), 6.93 (m 1 H. O

1, 2-al pvridi ne- 2-car bal_d\ s 0/ A sol ution of

2- (di chl or onet hyl ) - 5- i m dazo[ 1, 2-a] pyridine (103

g, 470 nmmol) in ethagol (BOO nm.) and water (600 ni)

was treated wth sodifusRyacetate (96 g, 1.17 nol) and

heated at 60C for 2\pours. The reaction was cool ed,

filtered though celi eN an centrated in vacuo to

renove the ethanol. ous Mas- extracted twi ce

wi th chl orof orm and or gagi cg were conbi ned, washed

with water and bri ne, drled 25 over sodium sul fate,

and concentrated. The residue was filtered through a

i p' .oronet hane and et hyl
with WD 2006/ 028896

A E’&ﬂitimﬁtﬂcﬁaﬂmdlnamldee(ﬁmseo rbimbt) &7 ettlyl awethtel(30adl tveas

tr%aljfe it é%}i&ﬂg Iogs:quﬁe b, £ 13D b fuibSadiRe W{i’%ﬁg?g mL)

alﬂ.hehfec( 8t,651C iFr, 15hakips. (Bhe reaetjon vVasEdbole(dip rdorhlfemperature and

okt o B0y S P 0 o s

This intermediate was dissolved in water and treated with saturated aqueous sodium

bicarbonate until the pH = 7. The precipitate was collected by filtration and dried to
yield 2-(chloromethyl)-5-fluoroimidazo[1,2-a]pyridine (1.9 g, 77% yield) as a tan solid.
'H-NMR (CDCls): 8 7.68 (s, 1H), 7.42 (d, 1H), 7.26-7.20 (m, 1H), 6.47 (dd, 1H), 4.76
(s, 2H).

B) (8R)-N-{(1R)-1-[4-(Methyloxy)phenyl]lethyl}-5.6,7,8-tetrahydro-8-quinolinamine:
(8R)-N-{(1R)-1-[4-(Methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine was
prepared from {(1R)-1-[4-(methyloxy)phenyl]ethyl}amine and 6,7-dihydro-8(5H)-

quinolinone in a similar manner as described herein to give clear crystals (54% yield).
'H-NMR (CDCI5): & 8.40 (m, 1H), 7.34 (m, 3H), 7.05 (m, 1H), 6.85 (d, 2H), 4.04 (m,
1H), 3.84-3.79 (m, 4H), 2.73-2.62 (m, 2H), 1.82 (m, 1H), 1.72 (m, 1H), 1.57 (m, 2H),
1.44 (d, 3H).



10

15

20

25

30

D) (5-Fluoroimdazof 1,2-alpyridin-2-yl)nethanol: A
sol ution of

W® 200028806 M dazo[ 1, 2- a] pyri di ne- 2- car bal dehydeP¢BOSZH05/031098
490 mmol ) in nmethanol (1 L) at OC was treated with
sodi um borohydride (24 g, 640 mol) in portions. The
reacti on was sl owly brought9% o room t enperature,
stirred for 2 hours, 10 quenched w th water,
concentrated dlssolved in 3:1 dlchloronethane to
j (8 pimidAze[ 1. 23 Ay ridin: ByHmej idd aqueous

,- L4 "t(ﬁm%mewas separ at ed

Talh sbtTg staNe{(t@ 1- i%@tﬁ*@tb%ﬂt&te@wmmyl} 5rﬁ€ %tegrahvd,fo -8-
qd.r%f.ﬁs.%mw%g@oe‘%nﬁaonﬂ{é&%rﬁn’.g@ane Al Was kb @ hen-

oncentrate triturated and filtered to
duyp@ﬂogyletbylﬁmm Si Y8 mhz - Lrmnals Za(priytomﬁtth)zﬁ {luoraistidrzebl. 2-
a]éyrﬁilr% (13?7"@1)9'(% fino Sar?d PétQé’!l}tbrﬁ Wi (1%%"&(%4%)3)rhe

regctipp vgaﬁ st|1re|;t|)at rwng@n(geratgqq)for 5 ngjrg Sdllut_pdpglth gthy! I¢:=1|)cetate and
wés'i\eaftv M%tawgtea aew&ts%dm bicHibdAZEe[ Fnéofddmid hgkrivad V! |

hanol A sol ution of
se(perat%@mcbthmagaewqe&ma!{eswthoﬁqﬁm@nyll%ﬂmé?ﬁ%tatﬁ Theerganic

Iaﬁégmwmblﬂe& déed WéMégr{Hsﬁﬁﬁ SAfRE fiftdral, FHncentyied, and
ated at for 15 hours. The reaction m xture

pysified by flaghvehrematography (@50 pmesiumhygrexide 'aace@nltt't?bto give
2.32 % (Gdi%%qti)f(am Nq(s méuﬁﬁaézo[@ ﬁ}bbﬁttm 2N eGP RAR)-1- e

racts were dried over sodiumsulfate, concentrate

(meihyioaiRieny iead s et alen Y RS- Giaainaming a5 an oiF-whiisoid. 'H
NW(QO@W?%‘D@J) B4 SBI yi=ed 6 Hz51 M 7 80 (s, 1 H), 7,54; 7 52 (m, 2 H),

erazi nyl )i ni dazo[ 1, yri
7.86 (4, 110'-18§ HZQO%)y? 890’19 HB78 ltlitaﬁ F2)57§§+7Q7 (nll—l 96 (dd, J“

) dy 41 1
7§QE5?'|& 1@ 58% a% ]zrtt)63§(§§J(H)74 SU)Hng-% 4%5% an
4.05-3 954, 224)4@79337 .4 ), 268252(m 273, 208 {th, 118, 1.66-1.73

(n$ 2(|4y W%Wl}ﬂ ﬂ-t)pt 8@z “3'7)1112“3%2 Ris /2431 (M+1),

-al pyrldlne car’bal dehyde sol ution of
[5 (4-met hyl -

gt hanol (101
was treat ed .

A§B|ut|6h>8? (bgftgg(@ﬁwrsurf.&&zorﬂziéﬁ%ém 2T)h}%nétﬁﬁ}2fvl{pfh)m -4t ur e

ite, 'rinse orofo

t
(et oniRheRY b 6 Gty Eo s ipIRgmine (1.0, 255 mmain 1-

mémgtptb%tag%rg%lo; Pén:t%‘)%ed?at?]gl?ﬁ fdd '4B€Pl'o?1rsg agﬂgggg%m%s

iR GpaigpmRYATe W Wasiergih SeneRtad JaBeLs Soa, 1
blEBrbo§até5 Thé orghnldiayef whd sefaraleddind the 3dadoud exiratted with,

addltlonal dichloromethane. The organic layers were combined, dried over
magnesium sulfate, filtered, concentrated, and purified by flash chromatography (0-
8% ammonium hydroxide in acetonitrile) to give a quantitative yield (1.2 g) of (8R)-N-
{(1R)-1-[4-(methyloxy)phenyl]ethyl}-N-{[5-(4-methyi-1-piperazinyl)imidazo[1,2-
a)pyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine as a yellow oil. 'H NMR
(400 MHz, CDCl3) 6 8.49 (d, J=4.5Hz, 1 H), 7.78 (s, 1 H), 7.62-7.60 (m, 2 H), 7.24-
7.19(m, 2 H), 7.08 (dd, J=8.9, 7.2 Hz, 1 H), 6.98 (dd, J=7.7, 4.7 Hz, 1 H), 6.86-
6.84 (m, 2H),6.21 (d, J=7.0 Hz, 1 H), 4.84 (m, 1 H), 4.07 (m, 1 H), 3.91 (dd, J =
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(m 1 H, 3.16 (s, 4H), 2.68 (s, 4H), 2.42 (s, 3H. G
(85)-N-{(1
W®2008028%9¢ Met hyl oxy) phenyl | et hyl } -5, 6, 7, 8-t et r B¢UsH08031098
aui nolinam ne: 5 A solution of
(S)-(-)-1-(4-net hoxyphenyl ) et hyl am ne (25 g, 166 nmol)
and 6, 7- di hydro-8(5H)-qui 88 i none (24 g, 166 mMmmvl) in
di chl oronet hane was treated with glacial acetic acid
(14 m, 249 mol) and sodiumtriacet oxyborohydride (53
61e8, 1740Hz,ridhid). B.791Re3 Hb 62 1-81 4 finx ¢ drh) £2. i@ és, $tH) 268-2:84 (m, 2
r I f h t th u
W 2By R0anE R A B BT e H, F88 m 1 B R Wy 699
M&imfabés (MThe 10 nmixture was diluted with
di chl oronet hane, the organic | ayer separated, and the
aqueous ext ract ed W t h mor e di chI or orrlet hane The o

vnﬁié‘tmteee 7<‘eoeﬁsmdrr&teecﬂﬂnoﬂ-@&nmu“ fi ed by col um

—cnronat ogr aphy U-3% 2 Mammonia in

nmet hanol / di chl or onet haRg O~gi ve a yellow oil which
was crystallized fr : 3 to yield (8S)-N{(1
S) - 1-[ 4- (et hyl oxy) peny 1}-5,6,7,8 15

t et rahydr o- 8- qui nol i nai ne Y33 g, 70%vyield) as clear
crystals. 'H NVR (CDCl 3): 8.40 (m 1 H), 7.33 (m
3H), 7.04 (m 1 H), 6.84 N2H), 4.02 (m 1 H),
3.83-3.78 (m 4H), 2.73f2.62 (m 2H), 1.82 (m 1 H),
1.72 (m 1 H, 1.57 ( H, 1.43 (d, 3H). 20 H)
(89)-N{(1

S) - 1-[ 4- (Met hyl oxy) ppe | et hyl } - N-{[ 5-(4- et hyl - 1-
pi perazinyl )i m dazo[\{, 2- Ipyr/~dLg-2

yl Il met hyl }-5, 6, 7, 8-tet r&nvdNo- 8- aui nol i nam ne: A

sol ution of N—

5- (4- net hyl - 1- pi pera2| nyl )i m dazo[ 1, 2-a] pyri di ne-2-car

R HABIEN B ety SRR BBk ebimety- o

5 qmaatetrahMﬁmwr@hQamg\e wias. epared jromr(88)-kK tRlekfdane

AR RS 5 9.l e bl

degproteqtion amTfeductlml aematlnn poa simdagnanmer @td%créwddtereiomive

a RRTRELAY f (BateichP2 DRHER 1t KR [RBHIOLOELNS 858 (95, 7.68
(satjbR.GUS3 EhdiHINT . 2Bi(d; A B A0Kd SERITA4d, hhl, 63 (dsicT &),
a Yo grﬂ F‘ﬁﬂbé éé’@ab \'A-/g’s:% hs thOs'R ) hAgkes 772% 9L ganhE o ész(}he USH),

e’ conbine brlne ri ed’over so
2.82(d, 3tHd), 2.801is,Sil), at1éo(m 30-I)aa@51dlﬁﬁ i, e0HH .68 (as H H); MS m/z
3 I*@;qﬁt ogr aphy (0-4% amoni um hydr oxi de in
ac itrile). The residue was dissolved in
di chl or onet hane and stirred with 2 Mampnia in

tet rahydro 8- qU| noI i nam ne
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(5.13 g, 87%yield) as pale yellow foam WO
2006/ 028896 PCT/ US2005/ 031098 89 'H NWR (400 MHz,
W@ED0h8)8886 8. 48 (d, J = 4.6 Hz, 1 H), 7.78 (s, BCHS2005/031098
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
7.2 Hz, ¥ H), 4.82 (m 1 H), 4.07
56.9, 17.1 Hz, 2 H), 3.77 (s,
, 2.74 (s, 4 H, 2.67-2.53 (m

2

(

3 H, 3 .

2 H, 5247 (s, 3 oe~N(m 1 H), 1.85 (m 2 H),
(1. 1 4Hz,3|—|); M mz 511
( N-{[5- (4- et hyl - Npi pe

3(m 1H, 1.34
1). Exanpl e 49:

S) - | parazi gyl )im dazo[ 1, 2-a] pyrid
in-2-yl]methyl}- 10 5,6, 7, ﬁ;sj%lzydro 8- qui nol i nam ne
N MI -- NH N\ N%N uthon of (8S)-N-{(1
S)-1-[4- (et hyl oxy) phenyf]ethyl}-N-{[5-(4-nethyl-1 15

pi perazinyl)im dazo[ Iy \] pyridin-2-yl]nmethyl}-5,6,7,8
-tetrahydro-8-qui nolipam¥e (569 ng, 1.11 mmol) in

di chl or onet hane (11. ) was treated with
trifluoroacetic aci and stirred at room
tenperature for 4 h reagti on was
concentrated, diluted th di chl Nqnet hane, and washed
vvi th saturated aqueous sodi i carbonate. The

oGt GSLR G AR e P aania™ ©°

pimaimyl)adu,dadds[n @da] pyridiin- msygmemyum 6,5 8ltbwargdrd-8lqumbtthmiae (600

g DB chReoBbSnd Fph ot B Moot o

mt X gidrstiFred hOro%nﬂlehfpefétﬂr@rfbMS avuB. 'I§he| reastion @m'scboeceritrated

d"M%(%f eihaﬂ? anfj \&%é@#@ntf s'g}ub}g ﬁu?ﬁqg $d||_l|5m cér%ﬁr}ate

THedstgardic Hyer wasSdepardtéd (dried 2igr mégrﬁléi;u(msulibté-])ﬂlteﬁédléind 25

co%%qtﬁaggdztgzyaﬁ;? ir%‘ chgfgé «gé%ét@%ﬁd %rltgﬁﬁsle:(cﬂéte BN -rSingt-1-

piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine.

This intermediate (73 mg, 0.195 mmol) was dissolved in dichloroethane (1 mL) and
treated with isobutyraldehyde (36 uL, 0.39 mmol), glacial acetic acid (17 uL, 0.29
mmol), and sodium triacetoxyborohydride (62 mg, 0.29 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
and the aqueous extracted with dichloromethane. The organic layers were
combined, dried over magnesium sulfate, filtered, concentrated, and purified by
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 24 mg (29% vyield, 2 steps) (8S)-
N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-(2-methylpropyl)-
5,6,7,8-tetrahydro-8-quinolinamine as a yellow oil. '"H NMR (400 MHz, CDCl;) § 8.47
(d,J=45Hz, 1 H),7.78 (s, 1H),7.30 (d, J = 7.5 Hz, 1 H), 7.26-7.24 (m, 1 H), 7.11-
7.07(m,1H),7.01(dd,J=7.7,47Hz 1H),6.22(d, J=7.2Hz, 1H),4.14 (m, 1 H),
4.01 (dd, J=71.6, 16.0 Hz, 2 H), 3.17 (s, 4 H), 2.78-2.58 (m, 7 H), 2.46-2.41 (m, 4
H), 2.12 (m, 1 H), 1.99-1.88 (m, 2 H), 1.77-1.62 (m, 2 H), 0.87 (d, J = 6.7 Hz, 6 H);
MS m/z 433 (M+1).
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15

1.96 (m 1 H, 1.77 (m 1 H. WD 2006/ 028896
PCT/ US2005/ 031098 90 Exanpl e 50:

w@ 8®Bp28diet hyl - N-{[ 5- (4- et hyl - 1- pi per azi nyl ) i PETIEED$/031098
2-al pyridin-2-
yl I methyl }-5,6,7, 8- tetrahydro 8-quinolinamne I -'-" M
NN~N\/NS5
(8S)-N-{[5-(4-nethyl-1-piperazinyl)imdazo[1, 2-a] pyrid
in-2-yl]lmethyl }-5,6,7,8- tetrahydro-8-quinolinam ne
was di ssolved in dichloroethane (10 nL) and treated
Exhidie 54:98 SRNARRV IR (618 fnethy14- rﬁlﬂl)im%&z%[g; %[byridin -2-
SOl UtTon_Tn vva er), glacral _acetlc acl

% > Zrsselly NBBydri de (353 ng, 1.67
oom enperature for 15 hours.

di chl or onet hane and 10
sodi um bi car bonate. The
organi c |layer was sepgrabted-and the aqueous extracted
wi t h di chl oronet hane. The oarganl c layers were
conbi ned, dried over magn ul fate, filtered,
concentrated, and purifig¢d by flash chromatography
(0-10% amoni um hydr oxi in acetonitrile) to give
0.276 g (64%yield fNom8s)-N{(1
S)-1-[4- (et hyl oxy) ph [Jethyl }-N-{[5-(4-nmethyl-1 15
pi perazi nyl )i m dazo[A4, 2-'a] pyridi n-2-yl]methyl}-5,6,7,8
-t et rahydr o- 8- qui nol napj
(8S)-N-net hyl - N-{[ 5- t hWl - 1-
2-a] pyridin-2-yl]nmethyl }-
5,6,7,8-tetrahydro-8-quinolinamne as a pale yellow
(88)-IN-EthiA-MHB-(4-Omxthyd)1-piperdzib @)ifnitiazo[l , 2-B]pyidir-2-ylsetyi}+9,6,7,8-

te%alﬂs%rcg-g-qé@ [hdadmzli%% pq%pabﬂ(rom (ﬁéﬁs/({(ﬁlgg)% 6[H) 7. 06 (m

(n&ttivioxyipheai]gthyl)-BE S 4r8ethph 1- le&razmymmndazeﬂ Z- ﬁ]PYZIIH*DI 52-

yl]ﬁ?eé@_l}‘i‘%gﬁﬁa(-tr%?’ﬁé'éy_ﬂr’g:e%ﬁgrgéip?n%in%')%dfac%gn%delg'ébfe?ﬁﬁ tion and

red GivalaRitalioslig i singilat F@ander dsidespribediigarain ta givem palel gelpw oil

o 3ol 8 gl ot o 01535, I 4

HR 7.2B; (dHRWE.7 Bal TH), at24d7.RBgs; 1 BY 7. BBT106 (FModrkt), a8 ¢dd, J = 7.6,

. 4 1l a. . VS) l,cu e
1383002 B P g R TR T 0 o
H), 2.90-2.82 (m, 2 H), 2.79-2.72 (m, 2 H), 2.66 (s, 4 H), 2.40 (s, 3 H), 2.14 (m, 1 H),
2.02-1.88 (m, 2 H), 1.64 (m, 1 H), 1.07 (t, J = 7.0 Hz, 3 H); MS m/z 405 (M+1).

nmol ) andstlrred at
The reacti on was dil
washed wi th saturat

'Qer azinyl)imdazo[1,

Example 55: (85)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
alpyridin-2-yllmethyl}-5.6,7,8-tetrahydro-8-quinolinamine
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15

25 70.36; H,,7.77; N, 21.53. WD 2006/ 028896
PCT/ US2005/ 031098 91 Alternatively

w@ 3®pdesoet hyl - N- {[ 5- (4- net hyl - 1- pi per azi nyl ) i PCTEKNV31098
2-a] pyridin-2-
yl ] et hyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne can be
synthesized in the follow R fashion: 5 A
5- bronoi m dazo[ 1, 2-a] pyri di ne- 2- car bal dehyde : The
reactor is charged with 2-am no-6-bronopyridine (3.0
Kg, 17.3 nmol) and dimeihoxyet hane (12 Liters) and
stirred under nitrogén. Trichl oroacetone (5.6
Kg, 30.3 not) is add )25 C solution in a
singl e portion and thdﬂrea Yion 10 solution is warnmed
to 65 C jacket tenperature @nd nmaintained for
approximately 2 to 4 ho Il judged conplete. The
reaction is cooled to 100 C and held for
approxi mately one houy d filtered. The solids are
rinsed with dinethoxyfthape (6 Liters). The solid is
pl aced back in the r r and treated with
di met hoxyet hane (12 Lité&rs) 2N HCl (12 Liters)
and warnmed to aproxi K5 degrees for 16 to 20 15
hours or until judged conpl . Nie_reaction is cool ed
to approxi mately 10C and pH adj usted to

SRR ey Bl S lR e ek

yl}ﬂrliétI&yi} 86,750 teliahydro B@qdhmjnnamtne waseprdpared from (8S)-N-{(1S)-1-{4-

e

yIIlnétI)yl}BS 6 ,§-retrahydy-87quiiblihamink drid atettihe(via depréfection3ind

3o amgfond? psfles AR 9 depssRRa ool give A ke yelogof

(sbed ylelhyzistepbie 'H SBIMR E100iMHE, IGCDQIg)b 8t Id, J = 4.5 Hz, 1 H), 7.64 (s, 1

H) 2Ty BRB EFi S8 1821, £0) 680 R, )= TR Tged 1. 617 (@, v=

7.NiHZ a¢H4.8Di(me1 BI9,E.90@idE 9 = I’mﬂB\BSHZQZ I9), 320BITY (M, 1 H), 3.10

(o A2 (8D pa TR A 98?%835%%@

1 8 A D en R} M8 s/a4t0 @41red for 15 to 30 minutes.
slurry of 5-

br onmoi m dazo[ 1, 2- a] pyri di ne- 2- car bal dehyde (2.79 Kg,

Exatngle 561 (8S)-IV- $4mb eariny()ifidhid] &P salpyiriglina@idigrdetayl}-N-
ar to I nt abn reaction at :500C. The slurry
ropyl: dro- umo inamine
| AN
=
~ N\
“1{
N
e
N—

(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-y[jmethyl}-N-propyl-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-{(1S)-1-[4-



10

15

20

25

with additional tetrahydrofuran (6 Liters). The
reaction is stirred for 30 mnutes and 30 warned to
wapproxsspat el y negative 10 C. The reaction i s puEnsiveso31098
by addition of 6N HCl solution to achieve pH 4.0
while maintaining at :5 15C. The reaction is diluted
with heptane (14 Liters) af@the |layers allowed to
separate. The | ower aqueous |layer is drained and the
upper organic layer is washed with 1 NHC (2 x 1.5 WO
(n@@wxamg%]erMﬁédW%MO%pe@znﬂblm@kag9L1 2r@leyridin-2-
yl]ﬁ‘%ﬂﬁ) 3{5:%,7?%@@9%6 BRI RIS dnfi pRdbicHaidehyde 5%%350%1%
anlday@mctwg a@matlae inedisimilanmanneri aSrotgspr@@cnezel(' 30 Stlve agale yellow

ol R o] N SR PO A RIS bR B D 4RGP, 77

(seVHpGr28 @dJ &7 .68, TH).JG .- zﬂaprzax:nnmrel 7:08-7\09 ((md ), 6.99 (dd, J
- &.%Oﬁ.egpz?g;?@dééé gg J£5 gw qe @pg I—{)G\?Qﬁ g | 8 152

cohce rre ucé roxi mat €1y
H& 291)._Bt18r(s..4 H} @pi7eopad o, § 1Y, 2_39 & SH)I 21 aﬁdebl Ha.rdo99- h@6 (m,

2 (IR 4D VRS RS o AER A il i)
rate to mai ntai n good stirring a_nd t enper at ure between
E2RYIOST TREENY 85 BBUMetVB-N-88 5 ninyi S -SibdrasiRd)ithRy: §§|‘j, -

1 "

2—Ccol tected and 10 wasn
P dianre are dried at 50 C

f

to yi eId 5- (4 rrethyl 1
pi perazi nyl )i m dazo[d, 253 y di ne- 2- car bal dehyde,
(2.25 Kg, 54%yield)f1 H (400 MHz, DVBO-D6) S ppm
10.01(s,1H)847 41(m2|—|)665(m1
H 3.34 (s, 8H 2.78 (s, B H) O (89-N{(1
S) - 1-[ 4- (et hyl oxy) phenyl yLy¥=5:6, 7, 8-tetrahydro- 8-
qui nolinam ne A slurry of sodiumtriacetoxyborohydride
(4.54 Kg, 21.4 nol.) in_dichloronethane (22 Liters)
is treated with 6, 7-dNhysx o- 8( 5H) - qui nol i none (1.8 Kg,
12.3 nol.) followed b
(1S)-1-[ 4- (et hyl oxy)ph yI ] et hanam ne (1.8 Kg, 11.9
nol).) and the react\\on wed to stirr
vigorously at 22 Cf 4 th reaction is
quenched with 1 N 20 NaCH (a\pr\)e )7~ Liters) to achieve
pH 8 in the aqueous | ayer. The phases were separated
(88R- (UyEIopro@whiethyD)WH[S (wasethylelapiperavinyllimiddlof (ia)pyridin-2-

iters) to achieye I Nat

VRO e Bhte Bl s Bk e CuBEP LR - S -
(mi;tWM@pmyllmma} Nqnsqmmethyla‘smbhmmngk)mwmma appytidin-2-
yl methy etrahydro- 8-qumo inamine and cyclopropane carboxaldehyde via

A R et d cycl boxaldehyd
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, /= 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
(s, 4 H), 2.81-2.74 (m, 2 H), 2.67 (s, 4 H), 2.57-2.51 (m, 2 H), 2.40 (s, 3 H), 2.18 (m,
1 H), 2.00-1.88 (m, 2 H), 1.65 (m, 1 H), 0.95 (m, 1 H), 0.44-0.37 (m, 2 H), 0.11-0.05
(m, 2 H); MS m/z 431 (M+1).

Example 58: (8S)-N-Butyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1.2-a]pyridin-2-
yllmethyl}-5.6,7 8-tetrahydro-8-quinolinamine
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15

with heptane (18 Liters). The vol une again
concentrated to aprox 9 Liters. 25 Precipitation
W@emanessde upon cooling to 22 C. The suspensi onP@EES2005/031098
further cooled to 0 C and filtered. Solids were
dried at anbient tenperature under vacuumw th
nitrogen to give (8S)-N-{(101
S) - 1-[ 4- (et hyl oxy) phenyl Jet hyl }-5, 6, 7, 8-t etrahydr o- 8-
qui nolinam ne. (2.18 Kg, 63%9 1 H NWVR (400 MHz,

DVBO-D6) S ppm 8. 36 7.44 (m 1 H 7.29 (m 2
H 7.15 (m 1 H 6.83 ( 4.00 (m 1 H 3.70 (s,
3 H 30 3.59 - 3.64l(m 266(m1H)264(sl

H)2.53(s,1H)17Ns 1.64 (s, 1 H 1.50 (s,

1H 1.39 (s, 1 124(@%@/
(8S)-N-nethyl-5,6,7,8-te gui nol i nam ne WD
2006/ 028896 PCT/ US2005/ 31098 93 A slurry of sodi um
triacetoxyborohydri dg4X 44 Kg, 11.5 nolo) and

(85 -N-{(1 5-1-[4-
(et hyl oxy) phenyl ] et
amne (2.17 Kg, 7.7 nol.

-5,6,7,8-tetrahydro-8-quinolin
in i chl or onet hane (21.8
Liters) is cooledt —~Ipr mal\dehyde sol ution (37
Ww.%in water, 744 710 | .)N4is added slowy to
mai ntain the tenperature bel 25 deg C. 5 The

BN BT e e ol R T 7.0
tek&ﬁyﬁf@&q&ﬁmﬁﬁdmlbe a6 prepirenirym (8PEN-{CI@HIHet i on of the

d
Iphent STy I Gnvy PERe i azdl 2 b din g
ylﬁﬂwlyﬂ}vﬂ}S W&i‘é&éh)&ﬁ@@rqﬁr&ﬁnarﬁhe ang llbﬁbjﬂ.sld@'iyﬂe@na Gepmbt&lﬂ\ and

refijin A I8 4SS SEURE mae S desentec e S 6% aLveﬂ%vwe | 37%

T R TR

7 B0 Uie” Sfseb 58 1892220t SUSTLTHM h nPSIURE han . 47

HZ,3 HY), 6320L(ut££ s)z HZ heHyl dciiel (BT, on?t Bgleﬁdd 9 facbafwedizfpﬂ)

1 PEATR A2 Armaye 5o b4 UBIAP S KB5S St o

BirEnRre A (e b
gl eg?é M%WJ?%@)@H?X gae?: Imter ed at 22 C to and t%e

SO|IdS drled at 22 Cto afford

: -{{5(a-Wethyl1-Dipgazinyllimis AR Fmethy-N-
&0y1)-8 Bt&ir. dd% Blnollna e 8.52 (S 1 H 7.69
(s,1H)7.39(s,1H)439(s SH 2.82 (s 2 H

L
~
\\/
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2.50 (s, 1 H 2.32 (s, 1 H 1.99 (s, 1 H 1.80 (s, 1
H); For (8S)-N-nethyl-5,6,7,8 20
WO edopaks8geé 0- 8- qui nol i nam ne as free base: ' H MNVRUS2005/031098
(CbCl3): 6 8.37 (d, 1 H, 7.36 (d, 1 H, 7.06 (dd, 1
H, 3.65(m 1 H, 2.76 (m 2H), 2.53 (s, 3H), 2.11
(m 1 H, 1.97 (m 1 H, 105 (m 2H); M5 mfz 163
(Mtl). E)
(8S)-N-nethyl - N-{[5-(4-net hyl - 1- pi perazi nyl )i m dazo[ 1,
(89)-8{ [y MethylZt-piperaginilinfidazeB ,2-ajpyridin-2-yljmethyl}-N-

ot PRI I SRSt (S5 1
1- maﬁbtwmimnylleyw --{i8- (ﬂenetaw;ﬂdmlperazqwmmﬂaznblrﬁ alpyridin-2-
yl]%%ttﬁﬁix%é:r%qgg%eyg)(o BhulovhdmiABland beRzaiddHyb€ Yiatleprdt@ctfon and

reductive aminajipn n peigileamanyenasrdegarsidihereintpgive anweange oil

(85% QJP@ dzeéh\!;?s% Nn\/ﬁ @06 QM%%D&)%?%P@OZ/ ;gd:.@' 'I%hﬁ H). 7.73 (s, 1

on 1's to strr at
H)TPiéZﬂe@Q:an dEhHMs28t-'héZl (mue e Veth (.t hHRM.08aCP# (o, htthi 760k

H1 t
B D L
3. 10(si# a2l 8027 20(on i e .66 (g 242/(er 3 Hived- 85 el é’tQﬂ:ﬂ 91

. L A% :
(ot 249 Ls2 U HiRs o BT WAL M O oL aes6

PCT/ US2005/ 031098 94
e 86 (BY- M(E ﬁi}%.% l]rer?vhﬁ"]e'ﬂW]I@“{[g'(Z ra(étﬂnﬂﬁlt hyl'}-5,6,7,8

-1 Jtrdnyuro Mot TTIAnt e as 1 O 60, 77%

R) 1- [4 (thh ony) nyII-thyI} N—{[5 (4- nethyl
pi perazinyl )i m dazof ; i din-2-yllmethvl}-5, 6 7 8
-t et rahvdr o- 8- qui nol|i '~ N LN N\--/N Ao
2- (Chl or onet hyl ) - 5-
solution of 6-fluoro-
in ethyl acetate (30 nlL)
1, 3-di chl oroacet one (15 [,
ethyl acetate (15 nli) nd heatedpat 65C for 15 hours.
The reacti on was coo o roomtenperature and the
precipitate filtered, sed with acetone and et her,
and dried to yield taly solid

(8S)-N-[(2-Fluorophenyl)methyl]-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)phenyllethyl}-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and 2-fluorobenzaldehyde via
deprotection and reductive amination in a similar manner as described herein to give
a tan oil (80% yield, 2 steps). '"H NMR (400 MHz, CDCl,) & 8.51 (d, J = 4.4 Hz, 1 H),
7.83(t,J=7.5Hz, 1H),7.70 (s, 1H), 7.30 (d, J=7.6 Hz, 1 H), 7.25-7.23 (m, 1 H),
7.14-7.01 (m, 4 H), 6.92 (m, 1 H), 6.20 (d, J = 7.2 Hz, 1 H), 4.18 (m, 1 H), 4.11-3.95
(m, 4 H), 3.11 (s, 4 H), 2.82-2.75 (m, 2 H), 2.67 (s, 4 H), 2.43 (s, 3 H), 2.18 (m, 1 H),
2.01-1.90 (m, 2 H), 1.65 (m, 1 H); MS m/z 485 (M+1).
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This internedi ate was dissolved in water and treated

W th saturated aqueous sodi um bicarbonate until the
W@BkD0s/02889dhe preci pitate was col |l ected by fil tPer/usmwos/031098

and dried to 15 yield

2-(chl oronet hyl )-5-fl uoroi m dazo[ 1, 2-a] pyridine (1.9

g, 77%yield) as a tan solil@@ 1H NVR (CDCI3): 5 7.68

(s, 1 H), 7.42 (d, 1 H), 7.26-7.20 (m 1 H), 6.47 (dd,

2ATR : \ Iy g pXH1X - 5, 6, 7, 8-t et
i i%a '1'?05 W‘Hﬁ@l]me@@l}-@%&ﬂ\bt{réﬁvd% 8-13umollnam|ne
-1 4- oXy)p enyljet yT) - 8-t etranydro-38-quln
ol i nam ne was prepaRed QM

{(1R)-1-[ 4- (et hyl ] et hyl } am ne and

6, 7- di hydro-8(5H) -\g one iQ_a simlar manner as

descri bed herein to |§| ve Tl ear atals (54%vyiel d).
1H NVR (CDCl 3): 88.40(}1'1 ) 34 (m 3H), 7.05

(m 1 H, 6.85 (d, 2H),4."04 M 3.84-3.79 (m

4H), 2.73-2.62 (m 2H)/ 1.82 (m 1 H, 1.72 (m 1 H),

1.57 (m 2H), 25 1n4A\(d, 3H). WO 2006/ 028896

PCT/ US2005/ 031098 9

(8R)-N-[ (5-Fl uoroi o[ 1, 2-al pvridin-2-vl)nmethyll-N
{(1 R-1-[4-

(met hyl oxy) phenyl ] 8t h = 51/6\7\ 8-tetrahvdro-8-quinolin
amne: To a solution of (8R)- INL{\(l

R) - 1- [ 4- (et hyl oxy) phenyl ] e -5,6,7, 8- tetrahydro 8-

GRS @éﬁﬁ%%ﬁq FibPraRiRLRRl £ afpiitin

2-JIBnéthyiy6)6)7,8-Fet{atijtior & quhblinajnirte Whsi prepareddiesno [ 81S)V-{(1S)-1-[4-

(ARG By sl et R0, 4 Y A 2o

ylJiretindr 56 Trétetrahydrd-8hpuindinaminke udnd cB-fWudrdsbeeﬂzhlyléhmeeAiaat e,

¥Rl SRl Bl SENEE A UL RO e
a @ntdlqm%quew thstesl]i tH KR (460 MHz, EDEABES. 53NMeJ®rzgahlzp1 H),

7181 DN A Thckr D2 kbt 7 0y ) A3k Bt v,

7.20v7 AsEH O @HYP Y 0470065, aAnkR M03rudyO+ B, d6 H2) 1 H), 6.83 (m, 1 H),

0265 I 1 217 1 4 4 Bat B9 L oBIRY i 28019 ot P PO

3430, R)H);Lz [84-2 63 (M, 6 H), 2.44 (s, 3 H), 2.20 (m, 1 H), 2.00-1.90 (m, 2 H),

AR E,o 1 5 e ot

S 8.47 (d, J = 4.5 Hz, H) 7.80 (s, 1 H), 7.54-7.52
- J i)
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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,
WR200840%896 (m 4 H), 2.68-2.52 (m 2 H), 2.05 pa1/U$2005/031098

1.86-1.73 (m 2 H, 1.51 (m 1 H), 1.28 (d, J =6.7

- (
Hz, 3 H; MS mz 431 (Mtl). 20 D) (8R)-N-{(1
R) - 1- [ 4- (Met hyl oxy) phenyl ] 804yl } - N-{[ 5- (4- net hyl - 1-
pi perazi nyl)im dazo[ 1, 2-al pvridin-2-yllmethyl}-5,6,7,8
-t et rahvdro- 8- qui noli nam ne: A sol ution of

(8R) - N-[ (5-fl uor oi pirazop™2-a] pyridin-2-yl)nmethyl]-N
{(1 R-1-[4-

(et hyl oxy) phenyl ]t h B, 7, 8t et tehydr o- 8- qui nolin
amine (1.0 g, 2.32 nNol) Yn 1-

¥ @ | pi perazine (10
m.) was heated at 100C fqf 48 §. The reaction was
25 diluted with dichlor hahe d washed with
saturat ed aqueous sod
| ayer was separ at edy
addi tional dichloro
conbi ned, dried ov
concentrated, and

m bi carbonate. The organic

t he aqueous extracted with

t hgne. The organic | ayers were
gnesium sul fate, filtered,

i ed flash chromat ography (0O-
8% ammoni um hydr ox ym~pcetonitrile) to give a
quantitative yield 72 g)\of MBR.-N 30 {(1

R) - 1- [ 4- (et hyl oxy) phenyl ] € [}-N-{[5-(4-nmethyl-1-pip

' i nid - T »
(65} B HIhIoPhE R Rt A-(- @ methyic bppagmv il oW
2-Retgl)-5,6/% B tewargitio-8-diindiBrmirelA8s préparcdDIra 18 S-1B{(48)-1-[4-
(gt penyeryy f ety bnpraatnimiazoy 2 Sibyhdlh-2*
yl]h'i)eth)g}-gg?,7(%1té,tr\?ﬂ)id¥$-'86ciﬁli_]nzdinimlrlé,anAHi 4§Zuor&éi‘ﬁald6hﬁjé \ga7n 2
cephotplcs aghtpeietvg Smngibs sla bR PSS eTTR e bve
a B &;(5% yléfd,@ftaps)z ;—mglemge MHsz, c’gacrrg) S 8352%;;,3 I =144 ) 1 #),

, . S, , . -Z. , . S

780 ks Ty 795,45 iy sty = 7B w1 B m R E et v
7.07 Wby 838, 7.3 HA) 1 H)MBoM{dd, SEL7 § M8 Hz, 5 HG9pbB8Td, 2 H),

oS80 VYL L0 (4 TR PR g O TSR

3.ybldretiny biroR. f2 (@ Hpreseds By, 4R1{sN8IH)NANG e, 1 6),11.99-1.91

(ml\,I ZN-I), l}|362\(m, 1 H); MS m/z 485 (M+1).

Example 63: (8S)-N-[(2-Bromophenyl)methyl]-N-{[5-(4-methyl-1-

uinolinamine
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N / N\ N

(8R) - N-Met hyl - N-{[ 5- (4- et hyl - 1- pi perazi nyl )i m dazo[ 1,
wQ2@ppgaspai n- 2-yl | et hyl } - PCT/US2005/031098

5,6, 7, 8-tetrahydro-8-qui nolinam ne was prepared from

(8R)-N-{(1 R-1 -[4 10

(met hyl oxy) phenyl J et hyl }-408, 7, 8-t et r ahydr o- 8- qui nol i n

am ne and formal dehyde via deprotection and reductive

am nation in a sim]ar manner as described herein to
(8Sy1\ole2-Bromophenylimetiyll-t{[5-(dsmasthyk -piperazinyPigpidgzolt. 24algyridin-
2-yl rﬂ@lﬂ)ilm,lm die-Bq&iRolirfdmide Whs prepafed ftdin (@S)hi)-g(1§)-$1§4-

d, . 7.28 (d 1%2 7.10 (dd, 1 H), 7.04°(dd,_ 1

(m Xlog)pj@nzlmr’wyl}l 1{,55’-(4-%tlml-1(-p‘|pe@zpyl’)ln@agg[%%—?]pgnqhy-?-
ylintetiyd-4,817,8elthhydto B8quinolifatie ahdt-brodobBnZaldehydéviad H)

15 2‘39a_;éis' 3?{—2, 2. 37 %13, 3H2 2.14s$én 1@3) _ _
depgotgetion I’Fﬁﬁlctlz pmnailp@ ?ﬁﬁmuf mpNNQgs gesCr 1he(mic3 give
an 6v4RGP bR (639 vield, 2 steps). "H NMR (400 MHz, CDCls) & 8.50 (d, J = 4.3 Hz, 1

%88 -N-{f5- 4-I\/Et|j,y -1-piperazinyl)im az%
H), 7,99.(d) $§ i 2Ha-bHY| ]qge(phi/)ﬁ)’)),_mg (d, J=8.0 Hz, ,7.30(d, =77

(1Zrretday? s anys Wy, 7.68-7.08 (neh 1w 98-8-03- LNl bRamane= Y@
HZ'ZOOE?OZSS%‘@C/:T/ S2005/ Oélbggﬂ 97 tN( / er\ N-% A
Hz,slo) ¢ 20Hmbel Hig4)1314.Q7 @, 4 H), 3.05 (s, 4 H), 2.83-2.75 (m, 2 H), 2.68-
2.68\mla Hy- L aeths kx> any H) et och JooNnd B3)( f66@hhy by ImMs m/z

b{mx er[z:zi nyl Si rril-gazo[ THZ- g?pyri di n[\(g“-{yl ])gret g?lh} E?G, 7,8
54 @\E*ﬂr)-ahydro- 8- qui nol i namine (600 ng, 1.17 mol) in

di chl oronet hane (4 nL) was treated wth

trifluoroacetic acid (2 5 nb) and stirred at room

Ex Maphep ch < [\- 4

gig@@ﬂiﬁﬁgﬁﬁdﬂzsgl,2-a1§yrlidJﬁ-Q MetrycB 6 7l ot G8uirdfamine
washed with saturated aqueous sodi um carbonate. The
organi c | ayer was_<ena S dried over magnesi um
sulfate, filtered centrated to yield the
crude deprotect ed\ nge d¥ at e S)-N-{[5-(4-nethyl-1-
pi perazi nyl )i ni dazoN1, 2-4] pyr 2-yl]methyl}-5,6,7,8
-t etrahydr o- 8- qui nol i narg ne. is internmediate (73
ng, 0.195 mmol) was diSsoly N2 Br or oet hane (1 ni)
and treated with isoputyral dehyde (36 L, 0.39 mmol),
gl acial acetic acig-"\t\/ L, 0.29

WO Da

N
\ Y N/\\

\\/N\
(8S)-N-[(3-Bromophenyl)methyl]-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-
2-yljmethyl}-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-
yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and 3-bromobenzaldehyde via
deprotection and reductive amination in a similar manner as described herein to give
an orange oil (76% vyield, 2 steps). '"H NMR (400 MHz, CDCl5) & 8.52-8.51 (m, 1 H),
7.80(s, 1H),7.73 (s, 1 H), 7.34-7.18 (m, 4 H), 7.10-7.00 (m, 3 H), 6.20 (d, J = 7.1
Hz, 1 H), 4.14 (m, 1 H), 4.06-3.93 (m, 3 H), 3.74 (m, 1 H), 3.11 (s, 4 H), 2.76-2.60 (m,
6 H), 2.43 (s, 3 H), 2.17 (m, 1 H), 1.99-1.89 (m, 2 H), 1.63 (m, 1 H), MS m/z 546
(M+1).
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15

mol ), and sodium tri acet oxyborohydride (62 ng, 0.29

mmol ) and stirred at room tenperature for 15 hours.
wab@éiesses i on was di l uted with di chl or onet haneP@ns2005/031098
washed wi th saturated aqueous sodi um carbonate. The
organi c | ayer was separated 15 and the aqueous
extracted with di chl oronet h®he. The organic | ayers
were conbined, dried over magnesium sul fate,
fil ter ed concent rat ed and pur| fied b preparative

{H{[bef{dvpatbyl-1-0. 1 %

, aqueous sodl um
carbonate, and dri ed\W pagnesi um sul fate to give 24
ps 20

ng (29%vyi el d, 2 g
N-{[ 5- (4- net hyl - :

]methyl }-N-(2- rret | propyl )
, 8-t etrahydro- 8- qui I’N)|In
400 MHz, CDCl3) 6
(

as a yellowoil. 1H
(R = 4.5 Hz, 1 H),
I—Iz, 1 H, 7.26-7.24
.01 (dd, J =7.7, 4.7
1H), 4.14 (m 1 H),
H, 3.17 (s, 4 H),
m 425 H, 2.12 (m 1
( 2 H, 0.87 (d, J
2

. . m
; w& WD 2006/ 028896
PCT/ US2005/ 031098 98 Exanp

(ng-ﬁ)a&%ﬁn?]hc}/pbenyl fh SR TR A%hathyiPl-BEL AR NN dDofP2 B o riin-

2-ylirhetay I §)6} 7, 8- terahy@rotSuindlindmineBwag prephied frinm (8 SN (NS - [4-
N./ N VI o) . o
(SR Ry PR S R R B RRSR T APHIY A 2
yl]ﬂ@tW}m 6I,|7r8—@%r§ih)]dmﬁlﬂqulr}oh5arﬁ|,n§ aBd 4-bromobenzaldehyde via
de | S(tgr 3@6 % %} ocﬁv{' gmlln%"f}g}n INa %ﬁapﬁwgf‘?ﬂrea% Jesemed herein to give

ar( di\’ehgbl leW)’/cpiﬁelﬂyﬂ ]sfebby § B NMR K@O(MHMID@IE)— &8 511 Bt A, nytH),
742 B 3T 20F 20 BV L7 07,90 602 WU SRR G 4 (. 1

H)pa@i3a3. 92 (1,0 HY, 137 Zi@m rai e 61004, 4HY] 2.80-2.72 (m, 2 H), 2.64 (s, 4 H),
2.43 (s, 3H),2.16 (m, 1 H), 1.99-1.90 (m, 2 H), 1.62 (m, 1 H); MS m/z 546 (M+1).

Example 66: (8S)-N-[(2-Methylphenyl)methyl]-N-{[5-(4-methyl-1-
piperazinyllimidazo[1,2-a]pyridin-2-yllmethyli}-5,6,7,8-tetrahydro-8-quinolinamine

AN

| igNJiP

NI\
N
\ 2~ )
\\/N\
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reductive amnation in a simlar manner as descri bed
herein to give a pale yellowoil 10 (19%yvyield, 2

WGEL@p®2889dlH NVR (400 MHz, CDCI 3) 8 8.47 (d, J BCHU#20b&031098
1H, 7.65(s, 1 H, 7.29 (d, J =7.7 Hz, 1 H,
7.24-7.23 (m 1 H), 7.10-7.06 (m 1 H), 7.00 (dd, J =
7.6, 4.7Hz,1H),621(dO7J—72Hz 1H, 4.21
(m 1H, 4.01-3.83 (m 2 H, 3.12 (s, 4 H),

2.90-2. 82 gm 2 H, 2.79-2.72 (m 2 H, 2.66 (s, 4 H,
(88)-hel(3-Methylafienyhmathyil- M {[5:(4-pethyb1-piperazingimidazel 1§-alpyridin-
%IMéthQIFB 617 Bﬁtetrahy@n% 4-huindiiramindwhE prepatdd frdP(88)N-4@8)-1-[4-

(n(ee@owmnx}ﬁtw}l @t{W)mNh{"FBp'?&%ﬂh'm'daj?oﬁp%é}pé{wﬁgﬂ )i

hed 6l7.8- %‘trahydro 8-quinolinamine and o-tolualdehyde via deprotection
y]ﬁ‘! I%a?%ln 2-yllmethyl}-5,6,7, 8-tet rahvdr())I-S-qw nol i nam

a’Pdrf@dV@VEG‘UB'ﬁj@S%B Sigifer meppesadesegeed keyeiniRgi¥e ag qange oil
745ieldt 2 éteb@)t hérmﬁlfﬂvdob |\N=|£ [ébél“) STEB‘N(& “Se=46Hz, 1H),7.74 (d, J

perazi ny |m dazo di n- 2-

= ?&] M t1HY), ]7-6§ (8, 7HB 7t%1 Qdaﬁy ng‘qUD not4-hafi(me 1 hs7.14-7.00
ﬁnﬁ%% Er o7 B -y, (412133111%5142 H), 3.99-3.87 (m. 3 H), 3.10 (3, 4
0X henyl |'et hy I%( i_'g yl - 1-'pi perazi ny
H), ,2,ﬁsoéyd[l-¥) 555](@ HYyi2rB4(sE1 243 (s 3 3H) Y233 (s, 3 H), 2.16 (m, 1
RHY, et .85 krh; DH§ 176 Brh,of HRNSIFP, S8 Ograg! | nam ne and

acet one vi a deprot ection and reductive anmination in a
simlar manner as described herein to give a pale

71HZ

1H)

7. T
(m 1H, 3.92 (dd ,166Hz 2H) 3.20-3. 14
(m 1 H, 3.10 10 : 281273(m 2 H, 2.66
(s, 4 H, 2.41 (s, S\H 03 (m 3 H, 1.63 (m
1H, 1.12 (m 6 H); I\/Bméz 41 1) Exanpl e 56:
(8S) - N-{[5-(4-Met hyl - iNer g i dazo[ 1. 2-al pyrid
in-2-yllnmethyl}-N
propyl-567,8tetrah \ro 8- qui nolinam ne MN- N X

N

Y N/\\
\ N~

(8S)-N-[(3-Methylphenyl)methyl]-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 m-tolualdehyde via deprotection
and reductive amination in a similar manner as described herein to give an orange oil
(69% vyield, 2 steps). 'H NMR (400 MHz, CDCl3) § 8.52 (d, J = 4.6 Hz, 1 H), 7.74 (s, 1
H), 7.34-7.23 (m, 4 H), 7.16-6.96 (m, 4 H), 6.21 (d, J = 7.3 Hz, 1 H), 4.17 (m, 1 H),
4.09-3.76 (m, 4 H), 3.13 (s, 4 H), 2.81-2.62 (m, 6 H), 2.44 (s, 3 H), 2.31 (s, 3 H), 2.17
(m, 1 H), 2.01-1.94 (m, 2 H), 1.64 (m, 1 H); MS m/z 481 (M+1).

Example 68: (8S)-N-[(4-Methylphenylimethyl]-N-{[5-(4-methyl-1-

uinolinamine




N/ N\ 15
(8S)-N-{[5-(4-Methyl -1-piperazinyl)imdazo[1, 2-a]pyrid
WO ee0aogdsparet hyl } - N- pr opyl - PCT/US2005/031098
5,6,7,8-tetrahydro-8-qui nolinam ne was prepared from
(8S)-N-{(1 S-1 -[4 WO 2006/ 028896 PCT/ US2005/ 031098
100 108
(et hyl oxy) phenyl ] et hyl } - N-{[ 5- (4- net hyl - 1- pi per azi nyl
)inidazo[l,z-a]pyridln 2-
yl ] methyl }-5,6, 7, 8- ablrydr o- 8- qui nol i nam ne and
propi onal dehyde vila tion and reductive
g descri bed herein to
2 steps). 1H NMWR
Hz, 1 H, 7.67 5
S~z , 1.24-7.22 (m 1
6. 99 (dd, J =7.6, 4.7 Hz, 1
1H, 416 (m 1 H, 3.94
(dd, J 62.0, 15.2] 2 H, 3.12 (s, 4 H,
2.77-2. 60 (m 8H,/2nN9 (s, 3H, 2.11 (m 1 H),
1.99-1. 86 (n1 2 . 1\7 ( 2 H, 1.62 (m 1 H),
0.81 (t, J .3 N M5 iz 419 (M+1). 10
Exanpl e 57: N—
(8S)-N-(Cycl opropyl net hyl ) - f5-(4-nmet hyl - 1- pi pe

T B bRt 4-65-¢:methyi o paeyiay imidrel s Piowin-
2-yimeethyit-6 87, 8-bétdandlro-g\glindlinamine was prepared from (88) N-{(1S)-1-[4-
(%ﬂw%&%ﬁkﬂ%ﬁ}%?—ﬁ?% %‘1\)@ 1 plééraz&yl)lmldlazXh 21 -ajp rp oe n §Z| n
5 yl]we}mtﬂ",ﬁ% 1718~ t‘étrﬁhygié&stl\cl_ﬂjirrd:ilihaérdmi-a&g qxitblmaldeh@dé via deprotection
aBERVE 2N 1 aPipt aheres. deacrhmciyre g pige Pasrage o
(67‘}6{9;%(??12)%@?53 ’g! gmgf_ (tztbo:\g-tl]z CDCI3) §8.52(d,J=4.5 Hz 1 H), 7.73 (s, 1
M B8 G D 4rTa .2 o Aot B U1 1 Hbyhr 25 baS (B! B 10-7.05
(nf, BAC Y 02 QR NAB| H17 HA) 1EH)SG ol @rJ ARINL, 139), dasqrnl el 4.07-
Y VR PNV S ERETICAMEL S by

2.28 (s, 3 H), 2.16 (m, 1 H), 2.00-1.93 (m, 2 H), 1.63 (m, 1 H); MS m/z 481 (M+1).

give a pale yellow Nil (¥
(400 MHz, CDCI3) 8 8. 45 (,
(s, 1 H, 7.28 (d, J =
H, 7.08-7.04 (m 1 H
H) , 6.20 (d, 3 =7.4

Example 69: (8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-alpyridin-2-yllmethyl}-N-
{[2-(trifluoromethyl)phenyllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine

N
2~ )\
\\/N\
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-N-{[2-
(trifluoromethyl)phenyl]methyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from

15
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Hz, 1 H, 7.72 (s 1 H, 7.30-7.26 (m 2 H), 7.08 (dd,
J =89 7.2 H, 1 H, 7.00 (dd, J 20 = 7.5, 4.7 Hz, 1
woRg06028% (d, J = 7.2 Hz, 1 H), 4.36 (m 1 H),PCT/US2005/031098
4,17-3.94 (m 2 H, 3.13 (s, 4 H, 2.81-2.74 (m 2
H, 2.67 (s, 4 H, 2.57-2.51 (m 2 H), 2.40 (s, 3 H),
2.18 (m 1 H), 2.00-1.88 (6@ 2 H, 1.65 (m 1 H),
0.95(m 1 H, 0.44-0.37 (m 2 H), 0.11-0.05 (m 2
H; M5 mz 431 (Mtl). 25 Exanple 58:
(88 BBY{( 19)Buidy(methy{cxB)phanyiiethy} N-{[5¢# meathyli 1ayipéraningfimifazo[d,2-

bR Vinngg.67 g etrshvdie Saunginamine prd 2. oy
(trmowmmgenmmwme@/eommen am01eduvwe\amlnahon\in agimilar
m%/rg'g %F\I_hl'gs?nb[ed Ngﬁ%to gAv r%?]rapgeionl F pzé/‘r’ gldh?/lsﬁepn? éIéIZNI\tlFi’ (%00
MHz]GYEls)k 8152(ql.ﬂ=rr¢t1ﬂ‘!ﬂ 149, &47 (d;,-J 7.6 Hz, 1 H), 7.66 (s, 1 H), 7.48
(d(gg?a)"l\ﬁd H%?%Ei' FA/ 1 PANNG NRF 3BT EPAL $% 15 9Ty, 7.25-7.23 (m,

1 gty abey 7 Biem it IH)e? 917,00, [23H), 8-17e(thy F 712 Yz, peHpAi20/(m, 1
o Bader 1y DR L DAoLk PR 378 (. 1 )
2.60:2 61 dingl d ) 0242 (2 3dd)pR e du; 1l &), 2A8-1.91e(dy @ ki) é. 65 (m, 1 H); MS

I, in a simlar manner as descri bed herein to
m’%fgv"'g’?'é@ Il ow oi | (37% yield, 2 steps). 1H NVR (400

MHz, CDCI3)6845(d J=4.4Hz,1H) 766(s 1

=619 151 He ,10312(S4H)280272(m

4 H). 268260( .40 (s, 3 H, 2.10 (m 1
H, 1.99-1.86 63(m LH, 1.48-1.42 (m

2 H, 1.29-1. 21 (
MS m z 433 (Ml).
(88) N-{[5- (4- I\/Ethyl-l- i njEazo[

7.3 Hz, 3 H);

IS N

(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a}pyridin-2-ylmethyl}-N-{[3-
(trifluoromethyl)phenyl]methyl}-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 3-
(trifluoromethyl)benzaldehyde via deprotection and reductive amination in a similar
manner as described herein to give an orange oil (74% yield, 2 steps). "H NMR (400
MHz, CDCl;) 6 8.51 (d, J=3.9Hz, 1 H),7.95(s,1H),7.74 (s, 1H),7.59(d, J=7.5
Hz, 1 H), 7.35(d, J=7.7 Hz, 1 H), 7.30-7.21 (m, 3 H), 7.09-7.05 (m, 1 H), 7.01 (dd, J
=7.4,46Hz 1H),6.19(d, J=7.1 Hz, 1 H), 416 (m, 1 H), 4.05-3.97 (m, 3 H), 3.79
(d, J=14.6 Hz, 1 H), 3.10 (s, 4 H), 2.80-2.72 (m, 2 H), 2.66 (s, 4 H), 2.42 (s, 3 H),
2.18 (m, 1 H), 2.03-1.91 (m, 2 H), 1.64 (m, 1 H); MS m/z 535 (M+1).



10

15

/I NV,-/ N W 2006/ 028896 PCT/ US2005/ 031098 102
(8S)-N-{[5-(4-Met hyl -

WO piopoesagé nyl )i m dazo[ 1, 2- a] pyri di n- 2-yl ] met hyP¢F/NS2005/031098
(phenyl net hyl ) -5, 6, 7, 8-tetrahydro-8-qui nol i nam ne was
prepared from (8S)-N-{(1S)-

1-[ 4- (et hyl oxy) phenyl ]ethytl®-N-{[5-(4-nethyl -1-pi pera
zinyl)i mdazo[l -a] pyridin-2-
yl]msthyl} 5, 7 8 tetrahydro 8 qU| nol i nam ne and

Exaen BEHN ethyl le2talpytidin-2-ylimethyl}-N-

{rﬂ?ﬂ.f%Fdrﬁélhvl{bh@nﬁirﬁ@th\aiaW&&raﬁ§¢g93§gl§,mﬁgm%r einto

e arn_orarige ort (tsts‘ryle pS). LH NVR (400

Mz, CDOI3) B 8.5 —4.4Hz, H 7073 (s, 1
H, 7.52-7.50 (m . 4 H, 7.14 (m 1
H. 7.08-7.04 (m CA=T7.7, 4.7 H, 1
H),6.18(d,J—7MHz_ Y6 \F 1 H),

4.11-3.77 (m 4 H, 3 XK , 2.80-2.72 (m 2
H, 2.66 (s, 4 H, 2. 2.15(m 1H,
2.00-1.912 10 (m 2 HJ 1.62 (m 1 H); M nlz 467
(M+l). Exanple 60:\

(8S)-N-[(2-Fluorop en} )met hyl | - N-f (5-(4-net hyl -1-

pi perazinyl)im da I2-a]pyridin-2-vllmethyl}-5,6,7,8
-t et rahydr o- 8- gui(pol i yam n NN NF 6N N 15
(8S)-N-[ (2-Fl uorophe Ret hyl]-N-{[ 5- (4- et hyl - 1- pi pe
razi nyl )i m dazo[ 1, Z=a] pyr\ di nN\

2y|]rrethy|} 5678tetr 8- qui nol i nam ne was

SRRy s oRk el o o{f%a PRy Imeing- N i ny)
(tr)flumoﬁﬁblm[l)bhén Yﬁyl}CB 6,73B-tetrahydro-8- qumollnamlne was prepared from
SN ooy BN Bl b gD gagor 2
a]@}ﬂdﬂﬁiﬂyl}ﬂhetml}& &7, mtétadhyﬂnﬂ&qumamaﬂﬁs@ ahdp@d herein to
(tr "?9%@1%? (gé%ﬂéSO(’/%)lr&e |022qq§ cﬁ %e %rt\'ymlgl Qn Erf'aoagular
mé’nr&rldé dedcrithed hEre?rOto(give an bllangé 03@861%1 yielll, 2 sfeg3).'d,NMR (400
MEDnggcé)s éé‘s%%’}e%; b 7ia57 49 g,; g é_),%«bﬁﬁ@@ﬁ H) 7577 19
(nft21H); 3:18%6.98 (m, 2 H), 6.21-6.15 (m, 1 H), 4.18-4.07 (m, 2 H), 4.00-3.94 (m, 2
H), 3.81 (m, 1 H), 3.07 (s, 4 H), 2.80-2.72 (m, 2 H), 2.63 (s, 4 H), 2.42-2.37 (m, 3 H),
2.18 (m, 1 H), 2.01-1.92 (m, 2 H), 1.64 (m, 1 H); MS m/z 535 (M+1).

Example 72: (8 S)-N-{[2-(Methyloxy)phenyllmethyl}-N-{[5-(4-methyl-1-

uinolinamine
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(m 4H, 3.11 (s, 4 H, 2.82-2.75 (m 2 H, 2.67 (s,

4 H, 2.43 (s, 3 H, 2.18 (m 1 H, 2.01-1.90 (m 2
woR0060288% (M 1 H); M5 mz 485 (Mtl). 25 WO 20P6r/02889@31098

PCT/ US2005/ 031098 103 Exanpl e 61:

(8S)-N-f(3-Fl uorophenyl)rret hyI | -N-{f5-(4-nethyl-1-

p| perazinyl )i m dazof

.2-al pvridin-2-yllnethyl}- 5 6. 7, 8-t etrahvdro- 8- qui nol

i nanine N N6N N \
(8683}{{2\I(WtBylﬂmmwﬂr@ﬁw»%{[ﬁm “netby-[l Pigesazigyl irpidaze[piZpe
a]éﬁﬂ T%g?h\@}l’?@%i?%gﬁ;@yj moﬁ%aml ﬁollnlolﬁngrw"r]]% was prepared
frgm é@)%)r/‘éﬂiﬁﬁb édﬂ-@ssﬁ}wﬂxa[)pne@)]emy[}zt\l {[5 (4 methyl-1-
pléé@h }’I Hfﬁ\f)zgﬁ?g]b I%I ﬁl)émuﬂ{yi}% 6,4 80l ard-8RjuRRiAZrhiR¥ land
o 9nl]saldemme}w%d@rqteeﬂqr\eandaﬁ9@nttye gminAtiep|in A similae manger as
de°éc tBétfﬁé?Quﬁri&aIerJ}XH% sa/o %EPE%E %L“HN g 4GERG tlt’)%la) 8

nef as scrl erel
8. QMCE J adLdlz, 6iH), (.93, y4 %V@ HZ2 1H)epIR (s, 11I-HNIWR7((40-0 IVH‘sz 1

H)??%S(%idff B8z, P'la) 4 3- %Oéi)(rlﬁt]]H%Of%? 7’0§ (. ;%(igg%ﬂd"b 7.5,

46HZ64H)2@9((hJ£7|-1)HZ VHRE.74 (U5J €8.1 bz H),B. 1@¢d7Jee7@mz 1

HE 0o (7108, 683 b fn T ) 3t b B b, 8482 71 1yb) 078

(1 HB2}652 (534 B 2040 ()3 H)1212@(mlz1 H:, 190198 (32 £, .62 b, 1 H
6 H, 2.44 (s, 3 H, 2.20 (m 1 H),

M%.%-4%78®+?mm 2 E)o 1. 65((m 1H)H); il 485H2M+1).
15 Exanpl e 62:

@% Hie bl @) N HONABRABK)IAEH bl N {1814 frieffRAHY | - 1-

: ,
pip¢raginyllimidazel1e2-glpgridin-rlmetiivil-56 .41 8-teliah ysserBrasingtinamine

2006/ 028896 PCT/ USZQ05/ 0:\;31098 104 / N 6N
Nl{

N

\ Y N/\\
\ N~

(88)-N-{[3-(Methyloxy)phenyl]methyl}-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
alpyridin-2-yljmethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-
{(1S)-1-[4-(methyloxy)phenyllethyl}-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-
alpyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and m-anisaldehyde via

deprotection and reductive amination in a similar manner as described herein to give
a tan oil (72% yield, 2 steps). '"H NMR (400 MHz, CDCl;) § 8.50 (d, J = 4.4 Hz, 1 H),
7.72 (s, 1 H), 7.30-7.27 (m, 2 H), 7.25-7.23 (m, 1 H), 7.13-6.98 (m, 4 H), 6.67 (m, 1
H), 6.19 (d, J=7.1 Hz, 1 H), 4.17 (m, 1 H), 4.03-3.92 (m, 3 H), 3.80-3.70 (m, 4 H),
3.08 (s, 4 H), 2.80-2.73 (m, 2 H), 2.65 (s, 4 H), 2.41 (s, 3 H), 2.17 (m, 1 H), 2.00-1.91
(m, 2 H), 1.62 (m, 1 H); MS m/z 497 (M+1).
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(8S)-N-[ (4-Fl uorophenyl)nethyl]-N{[5-(4-nethyl-1-pipe
WO 2006/03%48%¢ m dazo[ 1, 2-a] pyridin PCT/US2005/031098

2-yl]methyl }-5,6,7, 8tetrahydro-8-qui noli nam ne was

prepared from (8S)-N-{(1 S)-1-[4-

(et hyl oxy) phenyl ] et hyl } - NM425- (4- net hyl - 1- pi per azi nyl

)i mdazo[1, 2-a] pyridin-2- 5

yl]methyl}-5, 6,7, 8-tetrahydro-8-qui noli nam ne and

4-f1 uorobenzal dehyde via deprotection and reductive

£ T4 QB N-ifa- @{%hugwmomhem Heged. %%Wg [2'?3 tMgZ,
6.F Fhvalv E

higenatieyikidazgl Apyridin=2-ylimethy|

7.48-7.45 (m 2 H),
(d, J = 8.7 Hz,
H, 7.01 (dd, J
H, 10 6.19 (d,

4.03-3.91 (m 3
(s, 4 H, 2.79-2.72

3 H, 2.15 (m 1 H),

MG miz 485 (M1) ] Exanpl e 63:

met hyl | - N-{[5- (4-methyl -1 15

2-al pyridin-2-vllnmethyl}-5,6,7,8
-tetrahydro-8-quifoliNamine N N Br N N W
2006/ 028896 PCT/

14598\1 105
(8S)-N-[(2-Bronop t hyl L N-{[ 5- (4- net hyl - 1- pi per
i N

azinyl)imdazo[ 1, 2-a] pyri
2-yl]nmethyl }-5,6,7, 8tetrahydro-8-qui noli nam ne was
(839-69{?4 qdethylam)ﬁree'ﬁ)ﬁ]me{h@l} NS)[5-14- ['dbthyl 1- plperazmyl)lmldazo[1 2-

a]§¥rmi raéé/glrn\é @P%‘%Ha ta\h %{p)}gro 8{qLJ|no namlne %s prep%lrgde {ra2|(gg() N-
{(V$)} R (MyBthyldxyfphénreteyiy Atsm[szscl(rd»cnfu8t!ngz|u1t p@bramm)lnedmgl 2-

ectl.l on [ e V
R R R e A R e
d@jrmectloﬂmrﬂrramv@ bfn|r(afﬁ8ﬂ/qr)_/a eintlar &aahapis)des&drbdﬂ\tﬁrélﬁ@@gwe
a @n@.l@%yngg 2 s;e@sg ﬁ-ﬂr’\lm%z @,5)6' Nﬁ-_izg'@q(ﬁs’) 5?.@1 éﬁ,?pgnpé ’9’.69‘](3,_ 1
Hj-|)7 417(d3@ @Ob H2, 2= % 7728 (3@161794‘;%:, 17H¥,"7-|._g’3 (H?JHQ.(() Iéiz,H)J H), 7.07
(140, (91 U 8 T8t i 79 Hey 2 91 §49400)= i M 1), 49
Hﬂa,ozéls 8D (m23 BP-32738. 6Br(mn 2H)3.12($H8 H022358074 @, 2H}R.66 (s,

4(*%2”1 é,zﬁ@ mfm PH) M 9641 m22 W £63 T My WS vz 2690

(M+1).

pi perazinyl )i m daz

Example 75: (8S)-N-{[4-(1-Methylethyl)phenyllmethyl}-N-{[5-(4-methyi-1-
piperazinylimidazo[1,2-a]lpyridin-2-yllmethyl}-5.6,7,8-tetrahydro-8-quinolinamine




10

15

546 (M+l). Exanpl e 64:

(8S)- N-f(3-Bronophenyl ) net hyl | - N-{f5-(4-net hyl -
w@e@enzsspayl ) i m dazof PCT/US2005/031098

1, 2-al pyridin-2-vllnmethyl}-5,6,7,8-tetrahydro-8-qui nol

inamne NN\ Br N \ N 15

(8S)-N-[ (3-Bronmophenyl )nmet h{3] - N-{[ 5- (4- net hyl - 1- pi per

azi nyl)imdazo[ 1, 2-a] pyri di n-

2-yl]methyl }-5,6,7, 8tetrahydro-8-qui noli nam ne was

prepared from (8S) N

(met hyl oxy) phenyl

)i mdazo[1, 2-a]p

yl]nmethyl}-5, 6,7, 8-Netra

3- br onobenzal dehyde vi a @ction and reductive

amnation in a simlar pet s~ descri bed herein to

give an orange oil (/f6%yield, 2 steps). "H NWR (400

t hyl - 1- pi per azi nyl

i nam ne and

Mz, CDC13) S 8.52q8%&1 (m 1 H), 7.80 (s, 1 H, 7.73
(s, 1H, 7.34-7.1 4 H. 7.10-7.00 (m 3 H). 6.20
(d =71 He, 14 (m 1 H), 4.06-3. 93 (m 3
H. 3.74 (m 1 (54 H), 2.76-2.60 (m 6 H),
243 (s, 3 H, 2. A H\1.99-1.89 (m 2 H), 1.63
(m 1 H; M5 iz 528 25 (\Mr1) N-WD 2006/ 028896

PCT/ US2005/ 031098 106 Ex e 65:
(8%} g)é[zgl@ful\gq hﬂéﬁ}ngglié}%v?e%h-w [JS (F_ niethyl- -plperaZ|XyI)|m|dazo[1 2-
alpyRid@l-ByNindingn 2,6/ Bretidhytio- 5q6m<‘o'ur&rﬁ.@é wab pedparddt fsih (B8)LN-
{({3 -ﬂ-(mewmyloxygphe\n/yl}ethy -IQ—'TS (4- meth)l/\lI 1-piperazinyl)imidazo([1,2-
alpyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and 4-
isopropylbenzaldehyde via deprotection and reductive amination in a similar manner
as described herein to give a tan oil (60% yield, 2 steps). '"H NMR (400 MHz, CDCl,)
5851(d,J=42Hz,1H),7.77(s,1H), 744 (d, J=79Hz, 2H),7.28 (d, J=7.5 Hz,
1H),7.23(d, J=9.2Hz, 1H), 7.11-7.05 (m, 3 H), 7.00 (dd, J= 7.7, 4.7 Hz, 1 H),
6.19(d, J=7.1 Hz, 1 H), 4.18 (m, 1 H), 4.08-4.02 (m, 2 H), 3.94 (d, J = 15.5 Hz, 1 H),
3.77 (d, J=14.2 Hz, 1 H), 3.12 (s, 4 H), 2.86-2.72 (m, 3 H), 2.68 (s, 4 H), 2.44 (s, 3
H), 2.15 (m, 1 H), 1.99-1.93 (m, 2 H), 1.62 (m, 1 H), 1.19 (d, J = 6.9 Hz, 6 H); MS m/z
509 (M+1).

Example 76: (8S)-N-(4-Biphenylylmethyl)-N-{[5-(4-methyi-1-piperazinyl)imidazo[1,2-
alpyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine

AN O
| s,

Zw
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(8S)-N-[ (4-Bronophenyl ) net hyl ] -N-{[5-(4-nethyl -1-pi per
azinyl)imdazo[ 1, 2-a]pyridin 5
wQ@200bhossvéyl } -5, 6, 7, 8-t et rahydr o- 8- qui nol i han PET/MER05/031098
prepared from (8S)-N-{(1 S)-1-[4-
(et hyl oxy) phenyl ] et hyl } - N—{[5 (4- et hyl - 1- pi per azi nyl
)i m dazo[ 1, 2-a] pyridin-2- 114
yl]methyl }-5, 6,7, 8-tetrahydro-8-quinolinam ne and
4- br onobenzal dehyde via deprotection and reductive
(8 @niNr{ABirhenylyineetiy niV1{Eer (4rraethel 1-pipeaingDimidazolie?-elpyridio-2-

Y'lﬁ)lﬁz\"%'} (ﬁr% t@g&@agél cﬁ:?r%?( é/dmﬂli%s% %ﬁg&@m%bﬁw%ﬁqo{‘;_

(methyipxy)ppeny lethyd-NH(5- (4' "1€€th Tempgrazing)imidaze(1 é?ea]eyrlcsn 2m
yl] emyio} 54%3'43 t@ffﬁhy&ro-b%qug%){ 'Cz)gh}'g' %%d Qrﬁllp_bﬁ)énly‘)oenfalg%yﬁg‘v‘%l
depratectios, ang reguctige apingfien in a-§imilar annerag d@ﬁﬁ:l‘lbgd m;ereultq;ggve

%H‘gj‘*i%d%?/%e 2 Eg‘%@w‘ﬁf?@g@? 54 (G o9 ! W,

7.74 (s &i 59 Yd, mmam 2H)al 531d.cl 17 3, 2rek ﬁyW}(d 51687, iz, 2

Wb obbe Bt e g Gt g,y =88, 725 Mo {1728 (0a. 4

= 853612, (| HINBABYI, preRiPl HardtHy # R2Nm{ | 5)(4116:-397ym. 3-+i p&6
(dr?ZH% Pi}H“i‘ ﬁ)aéq(@](sfzzrgﬁ% BYgJ. %Vg;(m 2G5 (S 4 240 3,3 1)

etr U|no I' na
2. m @pa‘r Bl 2fQ3ohr9§ 83) 2 N).{1.85 &) 11H[ MS m/z 543 (M+1).
(met hyl oxy) phenyl Jet hyl } - N-{[ 5- (4- et hyl - 1- pi per azi nyl
)| m dazo[ 1 2 a] pyrl d| n- 2_ .

1|43$z‘ ﬂlefﬁ?l‘g@}ﬁ&ggngilﬁe ﬁ'iﬁ? ch ?%ttbt?éhv'ér@@ %ufn%d# nlhé{ e
ar—menner as descri bed herein

to
gi ve an orange O] Y%yield, 2 steps). 1H NWR (400
MHz, CDCl 3) 8 8.|p1 4.6 Hz, 1 H), 7.74 (d, J =
7.4 Hz, 1 H), 7.66 , d, J=7.6 Hz, 1
7.24-7.22(ml\1H) 7. 14 " 5 H, 6.19 (d,
4.

H,

J=7.2 H, 1H, 13.99-3.87 (m 3
H, 3.10 (s, 4 ), 2.66 (s, 4 H), 2.54
(s. 1 H), 2.43 (s, , 2.32 (s, 3 H, 2.16 (m 1 10
H, 2.01-1.95 (my 1.63 (m 1 H; MS mz 481
(M) . |

\\/N\
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-N-{[4-(2-
methylpropyl)phenyllmethyl}-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 4-isobutylbenzaldehyde
via deprotection and reductive amination in a similar manner as described herein to
give a tan oil (42% yield, 2 steps). '"H NMR (400 MHz, CDCl;) § 8.51 (d, J = 4.3 Hz, 1
H),7.76 (s, 1H),7.41(d,J=7.8 Hz,2H), 7.28 (d, J=7.4 Hz, 1 H), 7.23 (d, J = 8.2
Hz, 1 H), 7.07 (dd, J = 8.7, 7.3 Hz, 1 H), 7.02-6.99 (m, 3 H), 6.19 (d, J=7.1 Hz, 1 H),
4.17 (m, 1 H), 4.08-4.02 (m, 2 H), 3.94 (d, J= 15.2 Hz, 1 H), 3.78 (d, J = 14.3 Hz, 1
H), 3.12 (s, 4 H), 2.79-2.72 (m, 2 H), 2.67 (s, 4 H), 2.44 (s, 3H),2.39(d, J= 7.4 Hz, 2
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Exanpl e 67:

(8S) - N-f (3-Met hyl phenvl ) met hyl | - N-{f5-(4-net hyl -
w@e@enzsspayl ) i m dazof PCT/US2005/031098

1, 2-al pvridin-2-yllnmethyl}-5,6,7,8-tetrahvdro- 8- qui nol

inamne NbN N\-,/ N 15

(8S) - N-[ (3- Met hyl phenyl ) meflh§1] - N-{[ 5- (4- net hyl - 1- pi pe

razi nyl )i m dazo[ 1, 2-a] pyri di n-

2-yl]meth 8-tetrahy dr08 ui nol i nam ne "'was

MR A 5dmed M DRSS (TN2(0L1 8P (oL = 67 He. 1 Hh, 1.6 (m. 1 H), 0.85

N-{[ 5- 4 hyl - 1- |
(d(,?m% a@g’%‘»l’l)i wg}ﬁ?ﬁdp%h%f) {[5-(4-nethy pi per azi ny

yl]msthyl} 5, 6, 7, 8-tetrahydro-8-quinolinanm ne and
m t ol ual dehyde vi a deprotection and reductive
am natl onin a SI m | ar rmnner _as qescrl bed herel n tg

5,6,‘}% ef\_“g'g\[ é@gu@ohé(lén%téﬂanél = 4.6 Hz, 1 H, 7. 74 (s,
, 16696(m4H),621
(d, J =7.3 1H 1H, 4.09-3.76 (m 4
H, 3.13 (s, H), (m 6 H, 2.44 (s, 3 H),
2.31 (s, 3 H, 217 2.01-1.94 (m 2 H),
1.64 (m 1 H; MSmz W1). 25 Exanple 68:

(8S)- N-f (4-Met hyl phenyl ) metgyl | - N-{f 5- (4-met hyl -1 -

pi per azi nyl )i m dazof trii]\/\OH

1,2-al pvridin-2-yllmethy]}-5,6,7,8-tetrahvdro- 8- qui nol
i nami ne WO 2006/ 028899 / US2005/ 031098 108 N IV \
N/ N\ N,
(8S)-N-[ (4-Met hyl phe
razinyl)imdazo[1, 2
2-yl]lmethyl }-5,6,7, Mdr o- 8- qui nol i nam ne was
prepared from (8S)-N \1- [ 4N—

(et hyl oxy) phenyl ] et hyl } - N-{ 4- et hyl - 1- pi per azi nyl

N R e Y T P
piperazihylpmidabyid - a]bwumawmwi}cme 7;8Ftdtrarwdlm84hqmmolmar?ine (300
mii 8, 88 e indicdiogoribtahe (2O Evad RS8R &b MitboRiid a6
mivHind €inet 3it rapnBtebibefaturefor2.5.Houtkdz , Thi refiction . wéis c(oacerilrated,

diluted with dichloromethane, and washed with saturated aqueous sodium carbonate.

bE

thyl]-N{[5-(4-nethyl-1-pipe
i di

The organic layer was separated, dried over magnesium sulfate, filtered, and
concentrated to yield the crude deprotected intermediate (8S)-N-{[5-(4-methyl-1-
piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine.
This intermediate (111 mg, 0.295 mmol) was dissolved in acetonitrile (1.5 mL) and
treated with (2-bromoethoxy)-tert-butyl-dimethylsilane (70 uL, 0.325 mmol), N,N-
diisopropylethylamine (125 L, 0.715 mmol), and potassium iodide (54 mg, 0.325
mmol). The reaction was stirred at room temperature for 15 hours and then at 50°C
for 24 hours. The reaction was diluted with ethyl acetate and washed with saturated
aqueous sodium carbonate. The organic layer was isolated, concentrated, and
purified by preparative chromatography (0-90% acetonitrile-water; 0.1%
trifluoroacetic acid) where deprotection occurred and then diluted with
dichloromethane, washed with saturated aqueous sodium carbonate, and dried with
magnesium sulfate to give 28 mg (23% yield) of an orange oil. 'H NMR (400 MHz,
CDCl3) 58.49 (d, J=4.6 Hz,1H),7.85(s,1H),7.35(d, J=76Hz, 1H),7.25(d, J=
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H, 7.42 (d, J =7.7 Hz, 2 H, 7.29 (d, J =7.5 Hz, 1

H, 7.26-7.23 (m 1 H), 7.10-7.05 (m 3 H, 7.02 (dd,
wa2006/628896 4. 7 Hz, 1 H), 6.20 (d, J = 7.2 Hz, 1P@&H/yS203d31098

(m 1 H, 4.07 10 3.74 (m 4 H), 3.12 (s, 4 H,

2.82-2.74 (m 2 H, 2.70-2.61 (m 4 H, 2.44 (s, 3 H),

2.28 (s, 3 H, 2.16 (m 1 M6 2.00-1.93 (m 2 H), 1.63

(m 1 H,; MSnmz 481 (Mrl). Exanple 69:
(8S)-N-{[5-(4- Met hyl - 1-pi perazinyl)imdazo[1, 2-al pyrid
8.2 hiz21 W) Hd?-hPBY N2 H), 6.21 (d, J = 7.3 Hz, 1 H), 4.17-4.04 (m, 3 H), 3.63

(n, é.%*cf( SLa7 [ P1OB 4 AYS WCD'BBITPY N4 1P 2 (55 HELT A0CI5 )

urnol'i ham'ne

2.3 86N NH] (200 (m, Mt h 180K il g8y 487 iyl J iHYi M&zefz 422 (MFbyri d
in-2-yl]lmethyl}-N-{[ 2-

(tr| fI uoromet hyI Lphenyl ] et hyI} 5, 6, 7 8-tetrahydro-8-q

Exampig ¥ 943 e azo 128alpydinadimethyl

_ metny y -1-pip
erazi nyl )i m dazo[ 1,
a] pyridin-2-yl]met 8-t etrahydro- 8- qui nol i nam
ine and 2- (trifl ueonet penzal dehyde vi a
deprotection and rediNtivg am nation in a simlar
manner as described hereif to give orange oil (82%
yield, 2 steps). 1H NWR Eb@ws'g\Mdz’éﬁDCI 3) 8 8.51 (d,
J:4.1Hz,1H) 841dJ:76Hz,1H),7.66(s,
1 H, 7.48 J—_ﬂ Hz, 7.43 (t, J = 7.5 Hz,
1I—|),730(d ,725723(m 1 H),
7.17 (t, J =17.6 N—I),709700(m2H) 6. 17
(d,J:7.2Hz,1 4\ 20 1 H, 4.05 (s, 2 H,
4.00 (d, J 3.1 ,N3.23 (s, 1 H, 3.06 (s, 4
I—I),279(m1|—|), 769- 2. N1\4H) 2.42 (s, 3 H),
2.24 (m 1 H) ,201191(m H, 1.65 (m 1 H); M

|
B RN i e T
te{réBsaid-Biduinstnglartiiop 1) propad! ware tprepafe dbfrém 8 8)-Ng(1ISH1Ydr 0
(rﬁe%ﬁy%y?p%'e'n?lfé%yﬁ‘}‘?u-{[5-(4-methy|-1 _piperazinyl)imidazo[1,2-a]pyridin-2-
ylJmethyl}-5,6,7,8-tetrahydro-8-quinolinamine and (3-bromopropoxy)-tert-butyl-

dimethylsilane via deprotection and alkylation in a similar manner as described
herein to give 13 mg (10% yield) of an orange oil. '"H NMR (400 MHz, CDCl;) & 8.48
(d,J=4.5Hz,1H),7.88(s, 1H),7.36 (d, J=7.7 Hz, 1 H), 7.26-7.24 (m, 1 H), 7.13-
7.06 (m, 2H),6.21(d, J=7.3Hz, 1H),4.22(m, 1 H), 3.94 (dd, J=49.9, 16.3 Hz, 2
H), 3.82 (m, 1 H), 3.57 (m, 1 H), 3.15 (s, 4 H), 2.91-2.78 (m, 4 H), 2.73-2.66 (m, 4 H),
2.42 (s, 3 H),2.28 (m, 1 H), 2.03 (m, 1 H), 1.93 (m, 1 H), 1.82 (m, 1 H), 1.68 (m, 1 H),
1.54 (m, 1 H); MS m/z 435 (M+1).

4-Amino-1-piperidinyl)imidazo[1,2-a

methyl-5,6.7 8-tetrahydro-8-quinolinamine
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MNF 'Y F b/N N""\'" V-~ N15
(8S)-N-{[5-(4-Methyl -1-piperazinyl)imdazo[1, 2-a]pyrid
wo eogogdsharet hyl }- N-{[ 3- PCT/US2005/031098
(trifluoromethyl)phenyl]nmethyl}-5, 6,7, 8-tetrahydro-8-q
ui nol i nam ne was prepared from (8S)-N{(1
S) - 1-[ 4- (et hyl oxy) phenyl ] &thyl } - N-{[ 5- (4-nmet hyl - 1-pi p
erazinyl)imdazo[ 1, 2-
a] pyridin-2-yl]methyl }-5,6, 7, 8-tetrahydro-8-qui noli nam
ine and 3 (trifluoroaaghy [
deprotection and rg

ination in a simlar 20

manner as descri bed give an orange oil (74%

yield, 2 steps). 1H (&€ MHz, CDCI3) 8 8.51 (d, J

3.9 Hz, 1 H), 7.95 (s, i" . 7.74 (s, 1H) 7.59 (d,
~J

J =75 H, 1H, 7.35 = 7.7 Hz, 1 H),
7.30-7.21 (m 3H), 7.0-7.05 (m 1 H, 7.01 (dd, J =
7.4, 4.6 Hz, 1 H), (d J=7.1H, 1H, 4.16 (m
1 H, 4.05-3.97 (m B HY 3.79 (d, J = 14.6 Hz, 1 H),
3.10 (s, 4 H), 2.80,2-%Z (m 2 H), 2.66 (s, 4 H), 2.42
(s, 3 H, 25 2.18 ( H, 2.03-1.91 (m 2 H, 1.64
(m 1 H; MMmz5 N WO @006/ 028896

PCT/ US2005/ 031098 1T0 Exa

(88) N-{15 (4- l\/bthyl 1- pi per nyI)|?ndazo[1, 2-al pvrid

(meawwxmnbnm@mmes 6, F zNet?ah\Elro Bl-dN_gno‘hnaanei N

(8S)-N-[(5-Fluoroimidazo[1,2-a]pyridin-2-yl)methyl]-N-{(1S)-1-[4-
(methyloxy)phenyllethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-
N-{(1S)-1-[4-(methyloxy)phenyl]ethyl}-5,6,7,8-tetrahydro-8-quinolinamine and 5-
fluoroimidazo[1,2-a]pyridine-2-carbaldehyde via reductive amination in a similar
manner as described herein to give a tan solid (98% yield). 'H NMR (400 MHz,
CDCl;) 6 8.47 (d, J=4.3Hz, 1 H),7.80 (s, 1H), 7.53 (d, J= 8.4 Hz, 2 H), 7.28-7.24
(m, 1H),7.20(d, J=7.5Hz, 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-ylYmethyl]-N-methyl-5,6 .7 .8-tetrahydro-8-

quinolinamine:
(8S)-N-[(5-Fluoroimidazo[1,2-a]pyridin-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)
58.52(d,J=4.3Hz 1H),7.79(s, 1H),7.36 (m, 2H),7.13 (m, 1 H), 7.05(dd, J =
7.7,47Hz, 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,
2 H), 2.43 (s, 3 H), 2.02 (m, 3 H), 1.70 (m, 1 H); MS m/z 311 (M+1).
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N

(8S)-N-{[5-(4-Methyl -1-piperazinyl)imdazo[1, 2-a]pyrid
WO peodogdsperet hyl }-N-{[4- 5 PCT/US2005/031098

(trifluoromethyl)phenyl]nmethyl}-5, 6,7, 8-tetrahydro-8-q

ui nol i nam ne was prepared from (8S)-N-{(1

S) - 1-[ 4- (et hyl oxy) phenyl ] &¢téhyl } - N-{[ 5- (4-net hyl - 1-pi p

erazinyl)imdazo[ 1, 2-

a]pyrldln 2-yl]nethyl }-5,86, 7 8 tetrahydro 8- qU| nol i nam
C)i iy A EDiD@ trhidaxdl b2 w sllpethyl}-N-methyl-

r o tlveamnatlonlna3|mlar
%H 8 RS ein to give an orange oil (86%
A saliation, of 28 S}t AHES)fluoncimidero[( LoalpyriiinyRey))methell 3 methyl-5,6,7,8-

tetgalﬁérozgaiéglfgﬁlﬂa é"%94 J%QE&J n@#oi)(lmgcgtghanle 71 %EI; K/aé Q'eét% with

4-@N-BOCsamipo)pineridine)(30imag 1 50 ormelirang hegted at @Bcgomﬁ tieyrs
anfl 70"% f06%48h]ouﬂsm T}JBE r%ctlo% w6 di (%l%l edWi g'? ?_&Iﬁor%%e?ha \Q/H%hea)wnh

42-2.
sagxr@tgd gqgeoqsmod;ym-garbqneﬁq, s@ngraled-ponmtrmegl @mspt(ryf,qegpy flash

y é fé €(07f9é’ﬁ, an]monlgm hgdro ide |n Cﬁt?mtrlle{) %o gl(e 117 tnﬁ; (180]:/

dlmethylethyl {1 [2 ({methyl[(8§/) 5,6,7, 8 tetrahydro

quﬂioﬂﬁﬁ}%ﬁi\/ﬂ%%mﬂ m&%o} 1, 2-afyRYinl 5%[‘4% dé'nhiﬁﬁ#&%éméa%dh@

tTa Uln I nam ne

protedied itgmusligteTIlistegiauinte ves disgglved in dichloromethane (1 mL),
tre(aﬁa%) With t&l[‘lgoré)é@ét@élcfa&ﬁ)‘s@hﬁ[‘)’Elld’@ﬁrrb)dl atrobrh ketnfetattid fay b- 1

pI perazi ny Im azo
hoaﬁoyTheoreﬁct@anSr@mﬁwt}ai@ Glilgted withrdichigremethgne, andoyashaeh

wilh it e ClouBaE §b°dud’r‘ﬁ§ar86ﬁ£@f E}‘Fle ofgﬁhm Ié%‘?)wdg‘léc(léted
neth yl oxy) Fhenﬁl ] et hyl}

coac%rét%ed apd pumqsia% agh ghegmaiegraphy. @- {ﬂ"/} ﬁmgﬂ l}m sy@md% in
aceto%ttﬁl@mcg“% 124 I(ﬁmlyfém(%) RS- {a é’mrﬁBM%ﬁb&rﬁj’MﬁnMéﬂ)H 2-

eprotectlon and reductive amnation in a simlar

alpysiive?-ydreethyd-demetintd. Ads &letrahydrgidreuinplipaming: as  wiow oil. 'H
NMRZhgo M%I ?B&E 8 934'd (B'W—Qa@ﬂz M"ﬁ) 7%% H3, 7, $ gP (7. 7JJ-|z
1H), 7.24 @7J Ed.5 b'Z—1 H).q. QQZ(,m 11 H)—IY 017(“22 I'()de 18 (d; L= 8. 4I-lli2 11H)
4. (gﬁ (m.” 4 %)'537920(% 21, dtadla, JZ P71 Bz08 H), .90 (rhD+ HE 2% -2 88 (m, 4
H), 234(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 81: NN N'-Trimethyl-N'-[2-({methyI[(8S)-5,6,7.8-tetrahydro-8-
quinolinyllamino}methyl)imidazo[1,2-a]pyridin-5-yl]-1,2-ethanediamine

N
|/
N B
ﬁ\
'w{
N
\/ N/ \
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4.6 Hz, 1 H), 6.91 (t, J =7.4 Hz, 1 H), 6.74 (d, J =
8.1 H, 1 H, 6.16 (d, J =7.0H, 1 10H, 419 (m 1
wo20064288% 3. 89 (m 4 H), 3.75 (s, 3 H), 3.07 (BCT/AS1P35/031098
2.92 (s, 1 H, 2.78 (m 1 H, 2.62 (s, 4 H, 2.40 (s,

3 H, 220(m 1 H, 2.00-1.95 (m 2 H, 1.62 (m 1
7 M8 Mz 497 (Mrl). Examp®e 73:
(8S) - N-{f 3-(Met hyl oxy) phenyl | net hyl } - N-{[ 5- (4- et hyl -
15
N, ph N elrimneitgHN { 2ri{eng o[ (B S)-5, b@ﬂetmhydm-w | rethyl }-5,6,7,8

qu @&ynﬁﬂﬁg& Wﬁﬁﬁé’i ’g‘?%ﬂ‘ﬁlﬂp m\l Qtp\f Mrzﬁk was rr—T‘palred

fronp (&%fl%rﬁ(ﬁﬁlyplpiWMb?1a pypidin-2- yl)methyl] -N-m 6,7,8- tetrahydro-
8- a&.naflrnbm.& ad/NINTRL ety @él@l{fﬁl%@h@%ﬂéﬁnﬁ didReeRANa

df
snrsyarmme( rﬁgﬂgﬁrﬂﬁb@ ;‘g’ﬁéﬁqul\@t Q]W'PW“{(P‘E%(Y@'%H%NM&HQ%
Mﬁ%aéﬂ)a% ééghg Zﬁi &44?2}29;) 72045, 1) 23040 I 5T bz | H) 7.2

0-8-quin iam
(dl he 8thdzm dhp |7§}ﬂ (déhyelé A7 Haelpip (7 (ﬂdnl and, Adddetli ik

o FF R0 PR A GBI RSP A TR B0 b,

2.7t 3) Hb 255000, (1cH), 2.49 ()i F2 Hzd 244), 2.39 (93 i 2. 11' (596 H),

2 g iy os S e, 21398,
(mlH) 403392(m3H) 3.80-3.70 (m 4 H), 25
, : 41

PCT/ U82005/ 031098 112 Exa I e 74

(8S)-N-{f4-(Methylo P thyl}-N-{f5-(4-nmethyl-1
- pi perazi nyl )i m dazpf

1, 2-a] pyridin-2-yll 5¢6, 7, 8-t et rahydr o- 8- qui nol

inamine NO NNN

(8S)-N-{[5-(Hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)imidazo[1,2-a]pyridin-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-methyl-5,6,7,8-tetrahydro-8-
quinolinamine and 1,4-diazabicyclo[4.3.0]nonane via thermal displacement in a
similar manner as described herein to give a yellow oil (82% yield). 'H NMR (400
MHz, CDCl3) 68.47 (s, 1H),7.66 (d, J=4.8Hz, 1H),7.29(d, J=7.6 Hz, 1 H), 7.23
(d, J=8.9Hz, 1 H), 7.07-7.03 (m, 1 H), 7.01-6.98 (m, 1 H), 6.21 (d, J=7.0 Hz, 1 H),
4.08 (m, 1 H), 3.92 (s, 2 H), 3.47 (d, J=10.8 Hz, 1 H), 3.38 (d, J = 11.9 Hz, 1 H),
3.13-3.05 (m, 2 H), 2.92-2.73 (m, 2 H), 2.66-2.48 (m, 3 H), 2.34 (s, 3 H), 2.28-2.20
(m, 2 H), 2.09 (m, 1 H), 2.00-1.92 (m, 2 H), 1.86-1.60 (M, 4 H), 1.41 (m, 1 H); MS m/z
417 (M+1).
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15

/I NN 5

(8S)-N-{[4- (Met hyl oxy) phenyl ] et hyl } - N-{[ 5- (4- net hyl -
WO piopoesszé nyl )i m dazo[ 1, 2- PCT/US2005/031098

a] pyridin-2-yl]methyl }-5, 6,7, 8-tetrahydro-8-qui noli nam

ine was prepared from (8S)-N {(1

S) - 1-[ 4- (net hyl oxy) phenyl ] @2yl }-N-{[ 5- (4-net hyl - 1-pi p

erazinyl)imdazo[ 1, 2-

a] pyridin-2-yl]methyl }-5,6, 7, 8-tetrahydro-8-qui noli nam

ine and p-ani sal dehyde via deprotection and reductive

E)émvpg@él% Qgsi tm?s -RBRY. ﬂé @W.n@% u.rmﬁlr%?h &‘a%g ggisﬂridin-
' ; : ¢ mgl H, 7.41 (d,

7.4 Hz, 1 H), 7.23 (d,
J , , 7.01 (m 1H, 6.77
( . 2 7.2 Hz, 1 H), 4.16
(m H, 4.02-3.89 Y, 3.73-3.68 (m 4 H),
3.11 (s, 4 H, 2.85- 2“52(m 2H) 2.66 (s, 4 H),
2.42 (s, 3 H, 2.13 (m 1M, 1.99-1.92 (m 2 H, 1.62
(m 1 H; MSmz 497 15 (MW1). Exanple 75:
( I\/e t hyl et hyl ) phenyl | net hyl } - N-{f 5- (4- et h

(1-
yl - 1 pi per az y)|m az 1, 2-al pyridin-2
yl I methyl }-5, 6,7, 8-tellralvdr o- 8- qui nol i nam ne WO
2006/ 028896 PCT/USZ 5/®81098 113 N 6N~ N \ N
(8S)-N-{[4-(1- I\/lethyl?thy h Jmet hyl }-N-{[5-(4-nmeth
yl -1 -piperazinyl)im
a] pyridin-2-yl]methyl}-5, 6 7 et rahydr o- 8- qui nol i nam
ine was prepared from (8S)-N {(—
S) - 1-[ 4- (et hyl oxy) phenyl ] et hyl }/N—{[5 (4-methyl -1-pip
eraZ|nyI)|mdazo[1 25

(8@ Ny(bis BR)-Q-mirﬁém}|5minb) @p?srano%an]ma@éwﬂ2%&.@%@9%@@%

- i soprop %_ benzal dehyde vi a deHorot ection and
q

N YRR, & SRR DR aRORSGHITg WalF PIRRAFRS o S SN bod
flJé%n‘ﬁidézb[Q wlcﬂn tggn@tﬁy(l](fﬁﬂ%twl-sladz B%tﬁtﬁla_b@a-g&hblm(h{%me
anp (Fiﬁ (-07) :i;gfm(egwqujnmoqyrg)llqj@e vig tpﬁrmafdQBIaE:gnegt in a-,swgllarqz
manndr as Gedstited, heﬂeurrto9g|2e hlzyeuolu & (73% yididY ' ANNRY (46D kHz,
CDC|3)8g46(d J= 474I-7|z 1 H) 776(s 1 H),7.30 (d, J=7.6 Hz, 1 H), 7.13 (d, J =
8.8 Hz, 1 H), 7.05-6.98 (m, 2 H), 6.07 (d, J = 7.3 Hz, 1 H), 4.10 (m, 1 H), 3.97 (m, 2
H), 3.54 (m, 1 H), 3.42 (m, 1 H), 3.30-3.22 (m, 2 H), 2.87-2.73 (m, 2 H), 2.62 (m, 1
H), 2.35 (s, 3 H), 2.26 (m, 6 H), 2.17-2.10 (m, 2 H), 1.98-1.86 (m, 3 H), 1.62 (m, 1 H);
MS m/z 405 (M+1).

Example 84: (8S)-N-{[5-(Hexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-
yllmethyl}-N-methyl-5.6.7,8-tetrahydro-8-quinolinamine
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10 6.19 (d, J :

(m 2 H, 3.94 (d, J =
wd.Zoog/ores9e 1 H), 3.12 (s,

(s, 4 H, 2.44 (s, 3 H),

2 H, 1.62 (m 1 H, 1.19 (d

509 (M+1). 15 Exanple 76: 121

(8S) - N- (4-Bi phenyl yl net hyl ) - N-{[ 5- (4- et hyl - | - pi per azi

nyl )i m dazo[ 1, 2-

al pyridin-2-yl I met hyl

ge 8-t et rahydr o- 8- qui nol i nam
ine NN \ 6N N\ O 2006/ 028896
PCT/ US2005/ 031098 194
(8S) - N- (4- Bi phenyl yl melhyl YN {[ 5- (4- et hyl [ [

X - 1- pi per azi
nyl )i m dazo[ 1, 2-a] pyri di n- 2%
yl]methyl}-5,6,7,8-tetra ®< 8- qui nol i nam ne was
prepared from (8S)-N-{(1/S)-1-[4-
(met hyl oxy) phenyl ] et hy \N-{[5- (4- et hyl - 1- pi per azi nyl
)imdazo[ 1, 2-a] pyridin-2
yl]methyl}-5,6,7, 8-t ydr o- 8- qui nol i nam ne and

4- bi phenyl benzal dehyde vi\a Sﬁ%ﬁaecti on and
reductive am nation \ N1 ar nner as descri bed
herein to give a tan | (%2% yi MIKH, 2 steps). 1H NMR
(400 MHz, CDCI3) 8 8.54 (d, =40 H, 1 H, 7.74
(s, 1 H, 7.59(d, J =7.9 Hz, 2 H, 7.53 (d, J =7.3
(8§ g& xaI?yd‘h? 1Hch 4ab|aze§|n11 Wmnd%zo["ﬂ)z-a] yrf’d1n-§- mefH}-N

I
&

, 4.18 (m 1 H), 4.08-4.02
Hz, 1 H, 3.77 (d, J =

, 2.86-2.72 (m 3r¢d/USDIB®1098
15 (m 1 H, 1.99-1.93 (m
, J =6.9 Hz, 6 H; Msmz

1-7.24 Hz, 1
yi-576, 6@-tewahydﬂo- ﬂuwt%narwne wa:g_ prelpqr&d ff%miésw (& = 7.0
quHF’omﬂ!afﬁH 24-@3)2.&@ yl'l)m@ihgl]‘N Eh@th's}l 66 7(8Qet|%hgﬂro @q@ﬁolﬂa@mme
an%honppggrngne via pbermg dﬁpk{\c@m t Fba s%%a@@a(\rrﬁr ap qqunbed
he?elﬁ)% %v&é _}/@fﬁw 8il (h0% el "HMRMR (kDo MMB, DT 15438 46\1) = 4.2
Hz, 8$j) R641(S-1( ) NeaXHig < T-7et Her b 140 (dnd/ §8HHz, 1 H), 7.06-7.02
(m1 134)6‘6 W(dicﬂ'ﬁ— 75Yh. '7'%?2t AH) 6Dk (4, u=7. 3Hz. 1 HS) 4.07 (m, 1H), 3.89

henyl I met hyl dr o-

pro ),
(s,ngd)“ qmg,ﬁmn@m é 303(m 4 H), 57 (m, 1H)262(m 1H¥233(s
3 H), 2.07 (m, 1 H), 1.99-1.90 (m, 4 H), 1.63 (m, 1 H); MS m/z 391 (M+1).

Example 85: (8S)-N-Methyl-N-{[5-(4-methylhexahydro-1H-1,4-diazepin-1-
yllimidazo[1,2-alpyridin-2-yllmethy!}-5.6.7,8-tetrahydro-8-quinolinamine

\_ N/\\N___

(8S)-N-Methyl-N-{[5-(4-methylhexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-
2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-[(5-



15

20

(8S)-N-{[5-(4-Methyl -1-pi perazinyl)imdazo[1, 2-a] pyrid
in-2-yl]methyl}-N{[4-(2-

woreaohpbgspopyl ) phenyl ] met hyl } -5, 6, 7, 8-t et r ahydr BE BUS2051G31098

i nam ne was prepared from (8S)-N{(1

S) - 1-[4- (et hyl oxy) phenyl ] et hyI} N-{[5-(4-nmethyl-1-pip

erazinyl)im dazo[ 1, 2-

a] pyridin-2-yl]methyl}-5, 6 7 8-t et rahydro- 8- qui nol i nam

i ne and 4-isobutyl benzal dehyde 20 via deprotecti on and
flucenimigiazald. 2aapyrigin-gw!mathyll 9¥-methwi-5 Seldriatraydradds auinglisamine

arJPelr ﬁ#efhyF I‘?on&%jﬂ&aﬁné ) tl‘?éﬁn(?q 6%{%3%%& in 4 sﬁ'ﬁl%?ﬁ')annéf%g\lm
de(sgnbe;i nereino gie @d/euqu ol 18 yield) 2 HYMR740% w—tx, CDGh) 3 849

ity £ D FIAG 1 g b i TRl U g1 1 1

7OBIOHz(m 2H9|)$234d1/7='(r11H211H=Ij),44>9(018|-M-023@2|18 2 Hj) 3.38-300

(r@‘}i&) %85]256%)% H%&’ﬂ? (§33 ﬁfnz(ge ﬁ) 31&9]'%1/8’ thiZ1 H}é&i ;')gﬂm

4 15 1.65 (F), 1 1), B md; 40P (M+7|)4 Hz, 2 WD 2006/ 028896
PCT/ U82005/ 031098 115 H) 2.15 (m 1 H), 1.99-1.93
(m2H) 179(seth 6.7 H, 1 H, 1.62 (m 1H,
Exangie 86: 88 N-Meth {5-[metay|(1-rethyl 5y/p i ing ) |Mlmldazo[1 2-

Ulnol Mmine 1 1 met hvl }[ ( 8S) -

, 6,7, A | am no} et hanol cc
N'-~CH NtN/ NN Ajsolu of (8S)-N-{(1
S)-1-[4- (et hyl oxy) ph&€nyl -N-{[5-(4-net hyl -

pi perazi nyl )i m dazo[ 1, 2Na] py®i di n- 2-yl ] net hyl } -5, 6, 7,8
-tetrahydro-8-qui nolinam ne £300 10 ng, 0.59 mmol) in
di chl oronet hane (2 nL) was eated wth
trifluoroacetic acid (1 ) and stirred at room
tenperature for 2.5 how-sx\ The reaction was
concentrated, diluted |y tly dichloronethane, and
washed with saturated fOUs sodi um carbonate. The
organi c | ayer was sep§rated, dried over nagnesi um
sulfate, filtered, an rated to yield the
crude deprotected inter (8S)-N-{[5-(4-nethyl -

di at

N\

(8S)QN—Methyl-N—({5-[methyI(1 -methyl-3-pyrrolidinyl)amino]imidazo[1,2-a]pyridin-2-
yl}methyl)-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 N,N'’-dimethyl-3-aminopyrrolidine via thermal displacement in a similar manner
as described herein to give an orange oil (54% yield). '"H NMR (400 MHz, CDCl) &
847(d,J=44Hz, 1H),767(d,J=48Hz, 1H),7.31(d,J=7.7Hz,1H),7.24 (d, J
=8.7Hz, 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=7.2Hz, 1 H),4.09 (m, 1 H), 3.97 (m, 1 H), 3.90 (d, J=5.0 Hz, 2 H), 2.78 (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), 2.13-1.95
(m, 4 H), 1.84 (m, 1 H), 1.66 (m, 1 H); MS m/z 405 (M+1). '

Example 87: (8S)-N-Methyl-N-({5-[methyl(1-methyl-4-piperidinyl}aminolimidazo[1,2-
alpyridin-2-yl¥methyl)-5,6,7 8-tetrahydro-8-quinolinamine




15 pi pe
razinyl)imdazo[ 1, 2-a] pyridin-2-yl]methyl}-5,6,7, 8-tet

WO 200g@es398- qui nol i nami ne. This internedi ate (RAVURYY5/031098
0.295 mmol) was dissolved in acetonitrile (1.5 nL) and
treated with (2-bronoethoxy)-tent-butyl-dinethylsilane
(70 L, 0.325 mml), N, N dit8opropyl et hyl amine (125 L
0.715 mml ), and potassiumiodide (54 ng, 0.325
mol ). The reaction was stirred at roomtenperature
for 15 hours and then a X _for 24 hours. The
reaction was diluted wi acetate and washed
with saturated aqueo gar bonate. The organic
| ayer was isol ated, condﬁntra_ed and purified by
preparative chronatography (Q390% acetonitril e-water
0.1 % trifluoroacetic aci re deprotection
occurred and then diluted wth dichloronethane,
washed with saturated ag us sodi um car bonate, and
dried with 25 nagnesi umjsul’pate to give 28 ng (23%
yi el d) of an orange oil/ NVR (400 WHz, CDC13) 8
8.49 (d, J = 4.6 Hz, , 1 H, 7.35 (d, J =
7.6 Hz, 1 FD, 7.25 (d,
PCT/ US2005/ 031098 116 & 1 H, 7.12-7.06 (m 2
H, 6.21 (d, J = 7.3 Hz, 1 H) .
3.63 (m 1 H, 3.47 (m 1 3.2 (s, 4 H,
2.83-2.75 (m 4 H), 2.65 (s, 2.40 (s, 3 H),
2.31(m 1 H, 2200 (m 1H, N80 (m 1 H, 1.67 (m
1H: M iz 421 (|v++1) 5 Exanplle 79:

- (4- Met
(BSmilé?@ii W{%Mﬁﬂavé(ﬂ dnathy-4apipgridinyiampnelimidazchl,? PIRYBQJP =2-
ylm%_ﬁ) ?,ﬁ@-f%ﬂé{ﬁ?d\;@;&s%@hﬁhﬂ@hﬁr{Mé@;'SPeBQ&ed FroRt @3ARs- N

flugrqimidazeld . Avlpwidin-2-yhmedAAV-riathvi-§iGih S detranydeer §pinglinamne
aer)’{ h@ﬁ"ﬁﬂ }r[e(rﬁ/@rmﬁo)ﬁbp&l&ne via thermal dlsplacement in a similar manner

etrahydro 8- qui nol't nyl Jam no}-1-p anol was prepar ed
as deseripgrhergingtp givejanorangeiqjl (19% yleld) NMR (400 MHz, CDCl3) 6

8. ﬁwmy mxwéﬁ&ermﬂ ?h@ﬁ& L7 BlHz, Q40P LB 31! P68 fR] M),

7. 921fﬁei h*;)lf}%s g, € B 4t1ét(thH)hﬂ)r 8-98-(au bl 3.A8mne Hindi92-2.84
(n( F iy, Q%REOJJRM)% ﬁ% t- M)Utzw (3 H?tz"zd ﬁ:} ).¥2-3.94 (m, 4 H),

eprot ection and lation in SIm r manner as

198463 (Fué H); MS m/z 419°(M+1).

methyl-5,6.7 .8-tetrahydro-8-quinolinamine '
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15

herein to give 13 ng (10%yield) of an orange oil. 'H
NVR (400 MHz, CDC|3) 8 8.48 (d, J = 4.5 Hz, 1 H), 7.88
W@ sq06288q 7.36 (d, J = 7.7 Hz, 1 H), 7.26-7. 2BCT/11$2085/031098

7.13- 15 7.06 (m 2 H), 6.21 (d, J = 7.3 Hz, 1 H),

4.22 (m 1 H, 3.94 (dd, J = 49.9, 15.3 Hz, 2 H),
3.2 (m 1 H, 3.57(m 1#4 3.15 (s, 4 H, 2.91-2.78
(m 4 H, 2.73-2.66 (m 4 H, 2.42 (s, 3 H, 2.28 (m
1H, 203 (m 1 H, 1.93(m 1 H, 1.82 (m 1 H),

1.68 (m 1 H, 1.54 4K ); MS miz 435 (MF1l). 20
Exanpl e 80: |

(8S)-N-{15-(4- Am not'1- pJ- di nyl )i m dazo[ 1, 2-al pyri di
n-2-vl |l methvl }- N

met hyl -5, 6, 7, 8- tetrahvdro qui nol i nam ne WO

2006/ 028896 PCT/ US2005/ 0 98 117 MN N / N NHR A
(8S)-N-f(5-Fluoroimnmdazgfl

.2-alpvridin-2-yl)nme N-{(l S)-1-f4-

(rret hyl oxy) phenyl | et yl} 5,6. 7. 8-tetrahvdro-8-quinolin
am ne:

(8S)-N-[(5-Fl uoroi
{(1 9-1-[45

(et hyl oxy) phenyl ] et - 5,N , 7, Ntetrahydro-8-quinolin
am ne was prepared from (89)= {‘(\1§5
S) - 1-[ 4- (et hyl oxy) phenyl Jet hyl }-5, 6, 7, 8-t et rahydr o- 8-

' j ine .and_5- . . .-
B Rt GBSz Ry g S 2 I et 5.6.7.8
tetrayded-8-yainalinandihe oas iprepared frorh §8S)-A(SHiROrarmidd2e(d 12-dpyridin-
2 JShIhRp SV &7 8 3 s gy NS e v
théfmal displdcérdentdn a s&‘mmr R@nnér 4§ des%n&éd flerdih t& @ivera ye:lJoH)o,ll

8t o b . s 138 2 41480 gt

d(ﬁd 7.6HE 17HRB 7. ZGF'BZJH(m 1HY)7. 074(n951 Ky7.0b (), 1 H), 6203d b= 7.2

Hzlth) 4'@'5@1 f I-§33 {aﬁn(s I-Ii_g 3, 1% 14 t?{)m%f (}}a 2%4)H§§§%f Cf?Hg'ﬂm
6J57+2Hz D ), 2. :msm H), 4811 (WHLY), 210D-BP2 (m, 2 H), 1.64 (m, 1 H)

1 &iﬁw 7 R0 el O Qul ol i namne:
(8S)- N[ (5-Fl uoroi m' dazo[ 1, 2-a] pyridin-2-yl)nmethyl]-N

Exrera%prllé/ gé:%gi-lzil\ﬁe_thﬁzl\rl-?}%%g-r( PrSthylethyl)-1-piperazinyllimidazo[1,2-

alpyridin-2-yl}methyl)-5.6,7 8-tetrahydro-8-quinolinamine

1, 2- yridin-2-yl)methyl]-N

X
| e,
Iil\
N.@
N
\ V7, N/\\

(88)—N—Methyl-N—({5-[4-(1 -methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
ylimethyl)-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-{(5-
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20

WOR{o60288%6 1

qui nol i nam ne was prepared from
(8S)-N-[(5-fluoroimdazo[1l, 2-a] pyridin-2-yl)nmethyl]-
PCT/US2005/031098
- [ 4- (et hyl oxy) phenyl ] et hyl )-5, 6,7, 8-tetrahydro-8-quin
ol i nam ne and 20 fornal dehyde via deprotecti on and
reductive amnation in a sig%lar manner as descri bed
herein to give a yellow oil (88%yield, 2 steps). 1H
NVR (400 MHz, CDCI3) S 8.52 (d, J = 4.3 Hz, 1 H),
fludromaidazg[1.2-alpyridih-24/1)(nethyl-N4nethyl-3.8, 7(81=tetr:ahygro 8Fq@50|(ndd1|ne

rﬁ) 1,_"52‘.?'863"? é}elzafmébv,ualtg%al ?jiss%?aézgﬁb%nt é a73ér¥| m ma@%’r_ﬁg dggql\l)?ed

hefein t@gik® an Dffeghitersoli® (7886 yigldjJHNMRY460 MHESCRCE) 3 B49 (d, J =

VTS ST R T e

H)n72)03(h1| )N P {IreT yHZ, 15H), 4.10 (M, 1 H), 3.94 (s, 2 H), 3.10 (s, 4 H),

h u lin o
2 Padp2iy (50e7 Sa e ha g SR B TR 2 A% 1.
1.028(dhyI=&7 6176 8h); MStm/ﬁahyﬂr(MJraS} gui nol i nam ne (94 ny,
0.30 nmol) in acetonitrile (1 mM-) was treated with 5
4- (N- BOC- ami no) p| per| d| ne (300 ng, 1.50 mml ) and
apgiie60:dY-{(36 5 zXufcs 8 8 The

flash chronatography
acetonitrile) to give 117

concent rat ed,
(0-10% ammoni um hy
nmy (80% vyield) 1, pt hyl

{1-[2- ({rethyl [(8S)- ~B-tetrahydro-8 10

qui nol i nyl ] am no} net hyl )| i dazo[ 1, 2-a] pyridin-5-yl]-4-
pi peridinyl }carbamate a pr otected internediate.
This internmedi ate was dfssolved in dichloronethane (1
nm.), treated vvithtl(l' uoroacetic acid (0.50 nL,) and
stirred at roomtenpgratNhre for 2 hours. The reaction
was concentrated, di d with dichloronethane, and
washed w th saturagted queo s sodi um car bonate. The
organi c |ayer was i concentrated, and
purified by flash chr to ap y (0pl0% anmoni um

hydroxide in acetonitrile) TO I)\%Z ng (77%yi el d)

(8S)-N-{[5-(4-am no-1-piperidin dazo[ 1, 2-
a]pyrldln 2-yl ] nmet hyl } - N- et hyl 8-tetrahydro-8-¢

gﬁ?mélﬁylﬁ%@a%%% %i\‘aﬁg&ro-?% %‘W]ﬁﬁ@n%é}irﬁ?g{ﬁ 2-
a]pyrwerS-l»,it] -3-pytrofiflipylyacetantide was prepatedrom (BEHN-[(3- 06 (m 1
fitdroimiaaddr1 O pyridih-2-yPmikthyiOv-mbtiy1-5:6%7, BRetrahylilo-8-quinolinamine
and (3R)-3-acetamidopyrrolidine via thermal displacement in a similar manner as
described herein to give an off-white solid (84% yield). 'H NMR (400 MHz, CDCl5) &
8.42(d, J=4.3Hz, 1H),7.74 (s, 1 H), 7.32-7.31 (m, 2 H), 7.13 (d, J=8.7 Hz, 1 H),
7.03-6.99 (m, 2 H), 6.02(d, J=7.1 Hz, 1 H), 4.63 (m, 1 H), 4.04 (m, 1 H), 3.89(d, J=
4.0 Hz, 2H), 3.64 (m, 1 H), 3.45 (m, 1 H), 3.27 (m, 1 H), 3.04 (m, 1 H), 2.77 (m, 1 H),
2.63 (m, 1 H), 2.29 (s, 3 H), 2.06 (m, 1 H), 2.01-1.97 (m, 7 H), 1.60 (m, 1 H); MS m/z
419 (M+1).

Example 91: (8S)-N-({5-[(3S)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-
2-ylimethyl)-N-methyl-5,6,7.8-tetrahydro-8-quinolinamine




10

20 4.09 (m 1 H, 3.92 (s, 2 H, 3.40 (d, J = 11.1 Hz,
2 H, 290 (m 1 H, 2.81-2.63 (m 4 H), 2.34 (s, 3
woRgo6@2880%6 (m 1 H), 2.02-1.93 (m 4 H), 1.68-1PGWUSI005/@31098

H; MSmz 391 (M+l). Exanple 81:

N.N, MTrinmethyl-M[2-({methyl [(8S)-5, 6.7, 8-tetrahydro-

8- 25 126

aui nol i nyl I am no} et hyl )i m dazo[ 1, 2-al pyridin-5-yll-1,

2-ethanediamine MNN N/ N \ \-~ N W 2006/ 028896
S)-5,6,7,8-tetrahydro- 8-

PCT/ US2005/ 031098 1 AN
N, M Tri met hyl - M [ 2-

qui nol i nyl ] am no} net 'o[ 1,2-a]pyridin-5-yi]-1,
2- et hanedi am ne was piNpared from

(8S)-N-[ (5-fl uoroini dazo[ 1,:2- a] pyridin-2-yl)methyl]-N
nmet hyl -5, 6, 7, 8-t etrahydr ui nol i nam ne and

N, N, Mtrinethylethyl ene di am ne via thermal

di spl acement in a 5 ar manner as described herein

to glveayello "H NWMR (400 MHz,

CDCI3) S 8. 46 ( , 7.70 (s, 1 H),
7.30 (d, J = 7. . ., J =89 H, 1H,
7.06 (dd J=28.7, 7.00 (dd, J = 7.3,
4.8 Hz, 1 H, 8. . 1 H, 4.05 (m 1
H, 3.91 (s, 2 H, 3. m ,,2.82(3, 3 H, 2.77
(m 1 H, 263(m1H),249(t T =7.2 H, 2H,
2.34 (s, 3 H, 2.17 (s, 2.07-1.95 (m 3 H),

M5 mz 393 (Mtl)
(8(Skyy({éd(wsiimmemwIéaw-pmr@[dmyﬂmmi@ag?h%wa}pm@m-zyl}methyl)
N-H)e‘tb()}l-)é'ﬂvr? gﬁétﬂ';h]ydl% 8 qumollnamlne was greeoared from (8S)-N-[ d(r 8.

fqurq«\@lqaﬁq&{a%@pym 2-y )me}hyﬂrl\( mpéwl 5.6,7 8-tetrah$(t1rroa8hqumollnamlne
ar{d8(§§ - ﬁ%@ﬁéth‘?éﬁﬂ%@?ﬁ&hﬂﬂéﬁlé’[h%fr%aladiﬂi{étﬁiﬁé?ﬂ #(d similar manner

)1 mdaz di n-2-

aqunebm?elmtmwm reé 06 (&7 % yielsh r EhYMRI460 HliHza GDGha &
@3S 4% AR3f AS! 7 70@ { B)7.85 (d, v = 7.7 Hz, 1 H), 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 92: (8 S)-N-({5-[(3R)-3-Amino-1-pyrrolidinyllimidazo[1,2-alpyridin-2-
ylimethyl)-N-methyl-5.6,7,8-tetrahydro-8-quinolinamine
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25

[ (5-fluoroimdazo[1, 2-a]

pyridin-2-yl)nmethyl]-Nnethyl-5, 6,7, 8-tetrahydro-8-
wa@ioaobssp@n ne and 1, 4-di azabi cycl o[ 4. 3. 0] nonaP€T/VBZR05/031098

thermal displacenent in a simlar manner as descri bed

herein to give a yellow oil (82%yield). 1H NVR (400

20 MHz, CDCI3) S 8.47 (s, 12H), 7.66 (d, J = 4.8 Hz, 1
H), 7.29(d J=7.6H, 1 H, 7.23 (d, J =8.9 Hz, 1
H), 7.07-7.03 (m 1 H), 7.01-6.98 (m 1 H), 6.21 (d, J
= 7.0 Hz, 1 H, 4.08 , 3.92 (s, 2 H, 3.47
(d, J =10.8 Hz, 1 , J =11.9 Hz, 1 H),

3. 13- 3. 05 (m 2 H), R (m 2 H), 2.66-2.48 (m
3 H, 2.34 (s, 3 H, 2 (m 2H, 2209 (m 1
H, 2.00-1.92 (m 2 H), 1.86-1.60 (m 4 H), 1.41 (m 1

; MSmz 25 417 (M+l).
PCT/ US2005/ 031098 120
(85)-N-({5-[(3R)-3- (DN
azof 1.2-al pyridin-
2-yl }met hyl ) - N- et hyl
ne MN NN 6N N N

(8S)-N-({5-[(3R)-3- (1D mmno)-1-pyrrolidinyl]imd
azo[ 1, 2-a] pyridin-2-y thy\l) -
N- et hyl -5, 6, 7, 8-tetrahydro-8-q 'nglinam’ ne was

prepared from (8S)-N-[(5-
quor0|mdazo éL 2-a pyr|d|n 2- yI

hyl am no) l-pyrrolidinyllimd

, 7, 8-tetrahvdro- 8- aui nol i nam

2
met hyl N- net hyl - 5, 6,
2 s etrayh L dro-8- y

1 e R S ) 5 e eer 0 Mg 10
q%ﬁt %m‘é@h}ﬁ)@mdgzoﬁ 3. Fﬁpﬁam é L apy?rol?cﬁn)g}%arb%n'l'aote was
0

prepayed Goge(8EIMN-{£5-fiyoroigidezol 62- a]PY in-23ylepethyll-Nymethyl G5, 7,8-
te}ﬁ_‘éﬂyd%o ?quu%iu?a?m&\@]ana I_'biFw-(*ZF )-3: ;E’ﬁt tﬂfbxy?:ar’fﬂ:n*_[%nﬁgo;%mohéne via
thegmal gusglacg@entgn |q)5|m|2ar2r@r‘(nﬁf assdq;q)cnbgd heren to@ivery tap

(8% éﬁ&ﬁel&). 88 NMIR (4o hHz 1cBE1, 818.52 (&= 4.'8512?”144)‘}9%6((5/#%)H),
7.35(d, J=7.3Hz, 1H),7.21 (d, J=8.8 Hz, 1 H), 7.10-7.03 (m, 2 H), 6.11 (d, J= 7.2
Hz, 1 H), 4.94 (m, 1 H), 4.39 (m, 1 H), 4.16 (m, 1 H), 3.98 (s, 2 H), 3.70 (m, 1 H),
3.52 (m, 1H), 3.24 (m, 1 H), 3.10 (m, 1 H), 2.82 (m, 1 H), 2.68 (m, 1 H), 2.42 (s, 3 H),
2.34 (m, 1 H), 2.14 (m, 1 H), 2.04-1.94 (m, 3 H), 1.67 (m, 1 H), 1.47 (s, 9 H); MS m/z
477 (M+1).

B) (8S)-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-pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-methyi-
5,6,7,8-tetrahydro-8-quinolinamine was prepared from 1,1-dimethylethyl {(3R)-1-[2-

({methyl[(8S)-5,6,7,8-tetrahydro-8-quinolinylJamino}methyl)imidazo[1,2-a]pyridin-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;) 5 8.48
(d,J=4.2Hz,1H),7.76 (s, 1H),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),



Exanpl e 84: (8S)-N-{f5-(Hexahydro-1
H 1, 4-di azepi n-1-yl )i m dazof 1, 2-al pyridin-2-
w bdone2dsyd } - N- et hyl -5, 6, 7, 8-t et rahvdr o- 8- aui nEXT/TISAUDF1€31098
WD 2006/ 028896 PCT/ US2005/031098 121 MN NN / N u
N H (8S)-N{[5-(Hexahydro-1
H 1, 4-di azepi n-1-yl )i m dazo®q, 2- a] pyri di n-2-yl ] net hyl }
-N- et hyl -5,6, 7, 8tetrahydro-8-qui nol i nam ne was
prepared from (8S)-N-[ (5-
2. 34 (soB &1)n2. a@tﬂ){ 1 H2-2a0%(m.i dHp 201y1.92énh3y H),-INFGhvse.HyH), 3, 684, (m,
§/| ;, o8- qui nol i nam ne 5 and honopi per azi ne
1H} s fiv M . S
r mal d| pl acenent in a simlar manner as
descrl bed herein to give a yell ow. 0| I (70% yield). 1H

et 77 8¢ 3ro-8-g thlnb 99 (dd J = 7_5,
4.7Hz,1H) 6.24 (d,..J =7.3 Hz, 1 H, 4.07 (m 1

H, 3.89 (s, 2 H, (m 4 H, 3.08-3.03 (m
4 H, 2277 (m 1 H 1 H, 2.33 (s, 10 3 H),
2.07 (m 1 H), 1.99- N 4 H, 1.3 (m 1 H; M
mz 391 (Mrl). Exanple 85::(8S)-N Methyl-Nf

f 5- (4- met hyl hexahydro- 1 N. 4- di azepi n-1- yl )i m dazof
1.2-alpyridin-2-yllneth 5,6, 7. 8-t et rahydr o- 8- qui nol
inamne (N N~ NN ~
(8S)- N Met hyl - N-{[ 5-
H 1, 4-di azepin-1-yl)i
2y|]methy|}567
prepared from (8S)-
PCT/ US2005/ 031098

| -
15
t hyl hexahydro-1

zo[ 1, 2- a] pyri di n-
-teNrahydro 8- qui nol i nam ne was
Mﬁ 6/ 028896

!
_J

(8S)-N-({5-[(3R)-3-(Diethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine was prepared from (8S)-N-({5-[(3R)-3-
amino-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-methyl-5,6,7 ,8-tetrahydro-8-

10  quinolinamine and acetaldehyde via reductive amination in a similar manner as
described herein to give a yellow oil (52% yield). 'H NMR (400 MHz, CDCls) 5 8.48
(d,J=42Hz,1H),7.71 (s, 1H),7.32(d, J=7.6 Hz, 1 H), 7.16 (d, = 9.1 Hz, 1 H),
7.08-7.00 (m, 2 H), 6.10 (d, J = 7.3 Hz, 1 H), 4.09 (m, 1 H), 3.93 (s, 2 H), 3.52 (m, 1
H), 3.44-3.38 (m, 2 H), 3.33-3.27 (m, 2 H), 2.84-2.74 (m, 2 H), 2.67-2.62 (m, 4 H),

15  2.34 (s, 3 H),2.20 (m, 1 H), 2.09 (m, 1 H), 2.01-1.90 (m, 3 H), 1.65 (m, 1 H), 1.04 (t,
J=7.2Hz, 6 H); MS m/z 433 (M+1).

Example 94: 1,1-Dimethylethyl methyl{(3R)-1-[2-({methyI[(8S)-5,6.7.8-tetrahydro-8-

20 (Intermediate)



fl uoroi m dazo[ 1, 2-a] pyridi n-2-yl ) nethyl]-N-nethyl -5, 6,

7, 8-tetrahydro-8-qui nolinamne and 1-nethyl
wheovp288e6 azi ne via thermal displacenent in a BCTUEAN5/031098
manner as described herein to give a yellowoil (71%
yield). 1H NWR (400 MHz, CDCI3) 8 8.49 (d, J =4.1

Hz, 1 H, 7.64 (s, 1 H, 7122 (d, J = 7.5 Hz, 1 H),
7.21 (d, J =89 Hz, 1 H, 57.08-7.00(m 2 H, 6.23
(d, J =7.1 H, 1 H, 409 (m 1H, 3.92 (s, 2 H),

3.38-3.34 (m 4 kN 88-2.63 (m 6 H), 2.42 (s, 3
H, 2.36 (s, 3 ) 1 H, 2.03-1.95 (m 4 H),
1.66 (m 1 H); (M+l). Exanpl e 86:

(8S) - N- Met hyl - N- ({N-[ nethyl ( 1- net hyl - 3- pyrrolidi nyl)am
i nol i m dazo[ 1. 2- 10 q

al pvridi n-2-yl } nmet hyl I%\G 7, 8-tetrahvdro- 8- qui noli nam
ine MNN 1 6N NN

(8S)-N-Met hyl - N-( met hyl ( 1- net hyl - 3- pyrrolidi nyl)am
i no]i mdazo[1, 2-a pyr di n- 2-

yl}methyl)-5,6, 7, r ahydr o- 8- qui nol i nam ne was
prepared from ( [ (5-

fl uoroi m dazo[ 1, Nl N™2-yl ) et hyl ] - N-net hyl -5, 6,
7, 8-tetrahydro- 8-qufnol i yanm/ne 1% and
N, N - di et hyl - 3-am nopyrroli I%VI a thernal

er

di splacenent in a simlar m escri bed herein
to give an orange oil (54%yield)O MR (400 MHz,
ChCl3) 8 8.47 (d, J = 4.4 H, 1 H, V.67 (d, J =4.8
Hz, 1 H, 7.31 (d, J =7.7 Hz, 1 H, 7.24 (d, J =8.7
1, HDimethipthyrmethytR)-1312-Hreetiryl[ (335,67, 8-tetnaydro-891 (dd, J

qu no?m?] 4nc7}g‘f?%hyl) mazo[ }_f%’f%)&g 6\ gl]-B lerr%hd"érl}cértﬁ}na}t_fwgg
preparsd (rnm ‘211d)metlaﬂet2nyl7{1 R)s1 [%({mythym@k@ 48-tetrghydror§-,
q%no’ﬁﬁylfaibmng}n{%ryl)ﬁ'magzé[ﬂﬁ aipyrlgﬁl 52%]"4% onﬁ'omlrl{ys}%al%%nilatqund
mgwlpdldgxlgmpﬂ@rrgnydnde alkylation in a similar manner as described herein

tolRi)a r#'\%lwtc{i\%%%ﬁé@ LRIMEY (dob B2, et i) 8 BE {d, D B
HRFF2r(sdl H), Z-30 (dne ey Hz51 B),77. 88 (det/math§ tizo? 8) R0 Br6199r{Bm2
Hj, BE O £0964 928836 4o bHF902/R3A0I%), 332 (5, 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, 3H),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 95: (8 S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]limidazo[1,2-a]pyridin-
2-yl}méthv|)—N—{ (1S)-1-[4-(methyloxy)phenyllethyl}-5,6,7,8-tetrahydro-8-quinolinamine
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MM N X N6N N N

(8S)-N-Met hyl - N- ({5-[ nmet hyl (1- et hyl - 4- pi peri di nyl )am
wmojoeoessae o[ 1, 2-a] pyridin-2- PCT/US2005/031098

yl }et hyl ) -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was

prepared from (8S)-N-[(5-

fluoroi mdazo[ 1, 2-a] pyridi m32-yl ) net hyl ] -N- net hyl -

7, 8-tetrahydro-8-quinolinamne 5 and

1- net hyl - 4- (et hyI ani no) pi peridine via thernal

di spl acenment i B as described herein

to give an orangsgj oi 1H NVR (400 MHz,
CDCI3) 8 8.47 ( - 1d—|) 7.33 (d, J =
7.3 Hz, 1 H, 7. x mlH) 7.02 (m
1H, 6.26 (m 1 H, 4. F 3.95 (m 2 H),
3.09(m 1 H, 2. . AT S , 2.76 (s, 3 H,
2.66 (m 1 H), .20 (s, 3 H, 2.12-1.94
(m 4H, 1 VB M z 419 (Mrl).
Exanpl e 88: 1- pi perazi nyl )i m dazof
1.2-al pyridi

nmet hyl -5. 6. 7. 8-t € rahydr o- 8- qui nol i nam ne WO
2006/ 028896 PCT/ 124 MN' N, N\
(8S)-N-{[5-(4-Ethy pi eralnyl)lmdazo[l2a]pyr|d|
n-2-yl]nmethyl}-N-methyl - 8-
t et rahydr o- 8- qui nol i nam ne wa Prepared from
(8S)-N-[(5-fluoroimdazo[1, 2-a] pyridi n-
2-yl)methyl]-N-nmethyl -5, 6,7, 8-tetrahydro-8-qui nol i nam
(8SkNd{ﬁi[(stﬁmlmtwrazohkpvrrdldmyﬂmdamﬁ &ialpyrdieedrgiaethyl)-

N %-%eiﬁ?ﬁ?@?hé%@ﬁ 5ePe- t%ﬁiizrﬁfwb saggbgr%nana @%’5 ow
prepared frppn, (83)-Nyl(5- fhlqscrlmd@zom Wlpyqdleﬁ yheethy]-A-{(A S-1HY 1
(m@%&@‘i ﬁylf’e‘ﬂn)ﬁ}r% 6.F é'{)eg'a'ﬁ_}soqg g(@lnozmganne '%nQJ(BIQggr)- - H)
dinethy@minopygrolidina-yia thermgl displagenpgnt ipa gigilas mannenas q;asgqbed
herein to give a pink oil (89% yield). 'H NMR (400 MHz, CDCl;) § 8.47 (d, J = 4.2 Hz,
1H),7.91(s,1H),7.55(,J=85Hz 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).

Example 96: (8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-
2-ylimethyl)-N-ethyl-5.6,7 8-tetrahydro-8-quinolinamine
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(g, J =7.2H, 2H, 2.35(s, 3 H, 211 (m 1 H),
2.00-1.92 (m 2 H, 1.64 (m 1 H, 10 1.12 (t, J =7.0

woi2006829¢ MS mlz 405 (M+l). Exanpl e 89: PCT/US2005/031098
(8S)-N-Met hyl - N- ({5-[4-(1-net hyl et hyl) - 1-pi perazi nyl i
m dazo[ 1, 2-
al pyridin-2-yl}methyl)-5, 61318-tetrahydro- 8- qui nol i nam
ine MNN,N\ N 15
(8S)-N-Methyl -N-({5-[4-(1-nmethyl ethyl)-1-piperazinyl]i
m dazo[ 1, 2-a] pyri di n: AN
yl}methyl)-5,6,7, 8-t ydr o1 8- qui nol i nam ne was
prepared from (8S)-
PCT/ US2005/ 031098 128 m dazo[ 1, 2-a] pyrid
in-2-yl)methyl]-Nnmethyl -5 7,8-tetrahyd
r o- 8- qui nol i nam ne and ' ‘e.p/opyl pi perazine via
thermal displacenment in simlar manner as descri bed
herein to give an of figwiite solid (76%vyield). 1H NWR
(400 MHz, CDCI3) S 8.49 , J = 4.5 Hz, 1 H), 7.68
(s, 1 H, 7.30 (d, J ~f6 Hz, 1 H), 7.25-7.23 (m 1
H, 7.07 (m 15 H) (m H, 6.19 (d, J =7.0
Hz, 1 H, 4.10 (m 1 / ﬁf (Z 2 H, 3.10 (s, 4 H),
2.79-2.62 (m 7 H, 234 (s , 2.11 (m 1 H),
2.01-1.92 (m 2 H), 164(m , 1.09 (d, J=6.7

Hz, 6H) ; M z419( M+1) . Exanpl e 90N

N-{(3R)-1-[2- ({Methyl [ (8S)-5, 6, 7/ 8-t et r ahydr o- 8 1o

U|noI|nIIamno%rrethyI)lmda2012aI ¥r|d|n S5-yll-3-
(8%}%6431(@1 g t(Dineatbiamige)- rolicyTiidazol hiwalpyridin 2- y'}methyl)

NJ&M 3B)7 é-tétr?%ﬂ?{im amh&(n%%)me%wﬁs BrePateit ffoih YeB) V-G 5 @iR) -

am no I Mmdadazo
AN SR TPITRaaLbErapy e Aty hAL (b b e

(rrﬁét%iy%ehw]e[tlﬁﬁ}' 5,6,7,8- tetrahydro -8- qumollnamlne and acetaldehyde via
f1 uoroi m dazo[ 1, 2-a] p I n-2- ] - N- net hyl -

6,
deprgtep%%gpgptlge amlqﬂglpp Hh?ns'ﬁﬁpér manner as described hereln to give
a yellow oil (48% vyield for two steps). '"H NMR (400 MHz, CDCl5) & 8.46 (d, J = 4.2

Hz, 1H),7.72(s,1H),7.29(d,J=74Hz, 1H),7.14(d,J=8.8 Hz, 1 H), 7.06-6.98
(m, 2 H), 6.09 (d, J=7.1 Hz, 1 H), 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).

Example 97: (8 S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-
2-ylYmethyl)-N-propyl-5,6,7 ,8-tetrahydro-8-quinolinamine
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15 and (3R)-3-acetam dopyrrolidine via thernal
di spl acenent in a simlar manner as described herein

wo 200gi0889@n of f-white solid (84%yield). 'H NMT/U9M05/031098
MHz, CDCI3) S 8.42 (d, J =4.3 H, 1 H, 7.74 (s, 1

H), 7.32-7.31(m 2 H, 7.13 (d, J = 8.7 Hz, 1 H),
7.03-6.99(m 2 H), 6.02 (d32J = 7.1 Hz, 1 H), 4.63
(m 1 H, 404 (m 1H, 3.80 (d, J = 4.0 Hz, 2 H),
3.64 (m 1 H, 3.45(m 1 H, 3.27 (m 1 H, 3.04 (m
1 H, 2.77 (m 1 H, 63 (m 1 H), 2.29 (s, 3 H),
2.06 (m 1 H), 2.01{f. H, 1.60 (m 1 H; M
mz 419 (M-1). Exanple

(8S)-N-({5-[(3S)-3-( ytan no) - 1- pyrrol i di nyl 1 i nid

azo[ 1, 2- al pyri di n- :
2-yl }met hyl ) - N-net hyl -5, 6, ‘N\&Vt/ei\r\ahydr 0- 8- gui nol i nam
ne WO 2006/ 028896 PCT/ 005/031098 126 MN NY N N
(8S)-N-({5-[(3S)-3-(Ly hyl am no) - 1-pyrrolidinyl]imd
azo[ 1, 2-a] pyri di n- 2-y|i} hyl ) -

N-nmet hyl -5,6,7,8-tety r o- 8- qui nol i nam ne was
prepared from (8S)-

fl uoroi m dazo[ 1, 2- a]\pyr j/eH -yh) nmet hyl ] - N-net hyl -5, 6,
7, 8-tetrahydro- 8- qui noM nam\ne and
(3S)-(-)-3-di nethyl am nopyrrolisyj ne via thernal

di spl acenent in a simlar manner Nas descri bed herein

to give a red oil (81%yield). H NWR (4oo MHz, CDCl 3)

8 8.47 (d, J = 4.5 Hz, 1 H, 7.72 (s, 7.30 (d,
(893)-N-(1o-(3 R 3- (Ij)lmep)thylawnmg) q-@yrrglldmyglnpdmﬂ 3 aH)yndln -2- yI}methyI)-

N-ZJrcﬂ)@lr-@ %9198 gﬁghﬁzr@&%@r}lﬁﬁaﬁ%e vJasr‘T?rz[l)gfeb%oniL(B'%aN-éS @(%R) 3-
(dimpethydarpmo 1-pgrroliginyllinpglazopt g-p.];yrml@ 4 Ml‘}mgthy” N-{41 t4m 1
n@hyl&yye(\ﬁgt@{}@ 6 7%&?@&#& %Zqﬁdﬁ)\am%e]a%d?prgéor(éﬂer@de via
deprptegtion@od rpductive amination in a similar manner as described herein to give
a ghrél)ﬂ A (657 idich R i S1Zp8 it (400 fHEYE D) Siaasld, P= 2k
Ha, 1} e 7 7Bl (5~ NHIFL 2R 0d, 8 =674 He, 1 Bi.r7ati itk d=e8.8 tiznd H).7ads-A &1
@ 1408980488P57 BA8YE2Q99, 83F938) = ¥3'Hz, 1 H), 4.14 (m, 1 H), 3.91
(dd, J = 68.5, 15.3 Hz, 2 H), 3.56 (m, 1 H), 3.43 (m, 1 H), 3.36-3.28 (m, 2 H), 2.87 (m,
1 H), 2.78-2.69 (m, 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 98: (8 S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-
2-ylimethyl)-N-(1-methylethyl)-5,6,7 8-tetrahydro-8-quinolinamine
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MN N, NNH2 A) 1,1-D nethylethyl

{(3R)-1-f2-({nmethyl f(8S)-5,6, 7, 8-tetrahydro- 8-
w@200n028890/1 | am no} et hyl )i m dazof PCT/US2005/031098

1, 2-al pyridin-5-yll-3-pyrrolidinyl}carbamate:

1, 1- Di net hyl et hyl

{(3R)-1-[2-({nmethyl [(8S)-51837, 8-tetrahydro-8 5

qui nol i nyl ] am no} et hyl )i m dazo[ 1, .

2-a] pyridin-5-yl] -3-pyrro| i di nyl } car bamat e was

prepared from

(8S)-N-[(5-fluoroim azo ] pyridin-2-yl)nmethyl]-N
nmet hyl -5, 6, 7, 8- tetrnahyd qui nol i nam ne and

(3R -(+)-3-(tert-butodNcarhonyl)am nopyrrolidine via

t hermal di splacenent in a ﬁ'm’lar manner as descri bed
herein to give a tan soli oyield). 1H NWR (400
MHz, CDCl3) 6 8.52 (d, Hz, 1H) 7.86 (br, 1
H, 10 7.35 (d, J =

H, 7.10-7.03 (m
.39

, H) -
H, 1.7 (m 1 H, 1.4 VB i z 477(|\/H-1)
15 B) (8S)-N({5-f(3R)-3- Ani no- 1NsyTrol i di nyl |i m dazof
12alpyr|d|n2 thyl)-N /
met h 7, 8-t etrahydr o- 8- qui nol i nam ne:

(BBB 8 MQRR DT B DI DY TsRAo). P elavadingt Y metayl)-
Ng?t’ éﬁe‘?‘n%tﬁyl%‘é b4 t@t’r’a)mych"o@cﬁtm(élmamme was prepared from (fSS) N-({5-

rahyd - qui nol'i nam ne was prepared from

[(&é)ia-mwnemwy rpy{r@mymm[dzzqo 2-alpyridin-2-ymethyl)-N-{(13)-114-
eﬁ]ﬁwéﬁyd hﬁ’@my@ @e% 83fettr§h\'j(ﬁ'5ﬁddtﬁﬁd%hﬂhhirﬁoddd%lo%@v@} me

azo

danqtegtqsyamde lmtw amleam émvlaamanwrl asalesaiiad hergig teigive
9&8%@92%3& 8%%5’&%7;‘“ . m@%o Az e d@@é j zb@qs*a@ rek g3
HEDGHBY & (8. uB), 7(214 (g, 1=H)y 72 OHEOZ (M3 H) 7. @056 @5 (m11 H), 6.05 (d,
JL 73%H%d19|3)3 4"237(55 1186y, %%8[;&12(7 do(th. %1]12‘2 ﬁl% H§!¥ (ml h') 3.44-
3. ?Mm.12 H),,3. 134 o1, 1(H), 2291I-B 84 7&HQ rﬁ 761(@,5I 'Fll) 2.63 (57 13")4@ 30 (s,
1
© 4z 25 OB A08E) 833 B bt B Mo

H); MS m/z 433 (M+1).

gf\

Example 99: (8S)-N-(Cyclopropyimethyl)-N-({5-[(3R)-3-(dimethylamino)-1-
pyrrolidinyllimidazo[1,2-alpyridin-2-yi}methyl)-5,6.7,8-tetrahydro-8-quinolinamine
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128 2.34 (s, 3 H, 2226 (m 1 H, 2.08 (m 1H),
2.01-1.92 (m 2 H, .76 (m 1 H, 1.64 (m 1 H,; M
Wot®we®7889¢ M+1) . Exanpl e 93: PCT/US2005/031098
(8S)-N-({5-[(3R)-3-(Di ethylam no)-1-pyrrolidinyllimda

zo[ 1, 2-al pyridin-2- 5
vl }met hyl ) - N- et hyl -5, 6, 7, 834 et r ahvdr o- 8- qui nol i nam ne
M- NN \t NN

(8S)-N-({5-[(3R)-3-(Di ethyl am no)-1-pyrrolidinyl]imda
from (8S)-N({5-[(3

zo[ 1, 2- a] pyri di n- 2- t yl) - N
D- 8- gui nol i nam ne was prepared
am nb-1
-pyrrolidinyl]imdazolN, 2-3

nmet hyl -5,6,7,8-tetr g

-afpyridi n-2-yl } met hyl ) - N- et
hyl -5, 6, 7, 8-tetrahydro-8 1@ qui I nam ne and
acet al dehyde via reducti ye 4fation in a simlar

manner as described herein to give a yellow oil (52%
yield). 1H NMR (400 CDC13) 8 8.48 (d, J = 4.2
Hz, 1 H, 7.71 (s, 1 .32 (d, J =7.6 Hz, 1 H),
7.16 (d, J = 9.1 Hz, 7.08-7.00 (m 2 H), 6.10
(d, J =7.3 Hz, 1 1 H, 3.93 (s, 2 H,
3.52 (m 1 H), 3.44 S~(Ny H, 3.33-3.27 (m 2
H, 2.84-2.74 (m 2 A7 2.6 62 (m 4 H), 15 2.34
(s, 3H, 2220 (m 1 H, 2. v 1 H, 2.01-1.90 (m
3 H, 1.5 (m 1 H, 1.04 (t, JIN=7.2 Hz, 6 H; M

mz 433 (M+l). Exanple 94: 1.1-Di methyl et hvl
methyl {(3R) - -[2-({methyl[(8S)-5,6.7,8-tetrahvdro-8-
(8§uNrEy clagopietiy])rié{ {ayl(3R) - (@imethylaming)-3 yayrralidinwglipidaze1,2-

YRS OBEDSE DB AR BLRORIA b o o ey
({5-[(3R)-3-(dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-y[}methyl)-N-{(1S)-
1-[4-(methyloxy)phenyllethyl}-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 yellow oil (75% yield for two steps). 'H NMR (400 MHz,
CDCl3) 88.45(d, J=44Hz, 1 H),7.77(s,1H),7.27(d, J=7.8Hz, 1 H), 7.13 (d, J =
8.7 Hz, 1 H), 7.05-7.01 (m, 1 H), 6.97 (dd, J=7.5,4.8 Hz, 1 H), 6.07 (d, J=7.3 Hz, 1
H), 4.30 (m, 1 H), 4.09 (d, J = 15.0 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).
ridin-2-

Example 100: (8S)-N-Methyl-N- 4-methyl-1-piperazinyl)imidazo[1,2-a

yllethyl}-5,6,7 ,8-tetrahydro-8-quinolinamine
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20

25

/ O 1, 1- D net hyl et hyl

met hyl {(3R)-1-[2-({nmethyl [ (8S)-5, 6,7, 8-tetrahydro- 8-
W@ 00a02880¢/1 ] am no} net hyl )i m dazo[ 1, 2- a] pyri di nPGF/yE3003031098

pyrrolidinyl}carbamate was prepared from

1, 1- di net hyl et hyl

{(3R) 1-[2-({methyl [(8S)-51877,8-tetrahydro-8 5

qui nol i nyl ] am no} et hyl )i m dazo[ 1,

2-a] pyridin-5-yl]-3-pyrrolidinyl}carbamate and nethyl

i odi de via sodi um hydriRde & lation in a simlar
@ 0 g|veayeIIOW0|I (79%
\ DCL3) S 8.46 (d, J 4.3 Hz,
d,

manner as descri bed
J = 7.5 Hz, 1H) 7.18

yield). 1H NVR (400
1 H, 7.72 (s, 1 H),

(d, J =8.8 Hz, 1 H, 99(m 2 H), 6.10 (d, J
= 7.3 Hz, 1 H), 4.90 H), 4.09 (m 1 H, 3.94
(s, 2 H, 3.48 (m 1 : 3.35-3.31(m 2 H, 3.19
(m 1 H, 2.89 (s, 3 ,\2.77(m 1H, 2263 (m 1H),
2.35 (s, 3 H, 2.23 H, 2.09-1.94 (m 4 H),
1.63 (m 1 H, 1.45 H; MS mz 491 (M1).
Exanpl e 95:

(8S)-N({5-[(3R)-3- (Wi Na/M)-l-pyrrolidinyllim'd

azo[ 1, 2-al pyridin- 15 Z-yl }net hyN-IN-{(1
-1-[ 4- (et hyl oxy) phenyl | et h -5,6,7, 8-tetrahydro- 8-

Al AN 118 bR AR ALREDS vt MM ABAQO8 130 O
A 66818)ier\bf(§-BHine BiR)- +-BipeRizret)inyitiazo] h2)a]dyridiperbearbialdghyiderti S0

T Imhe st AR T ——
brohildfee(ﬂt'o?\ @LWa22 mma parcestirfeddon {BiR)urdl- Méréalctlmmwas ditated with

o SOpEE) Wit itCsalirbiSa liobad sddivm Rhibpnate sebarated, and

ccﬂﬂemmtwd) énGeR) 18- M rr@thydﬂWehadnw)imlda;oﬁ ala]pi;rﬂm -2ylethanol.
her nal dIS descri bed

B L E T SR SRS el
dibkide (330Ch@,)6. ﬁnﬁ‘nal)Y afd stirdedfod 12 hblars. The r§actidn s (ikered
thgu’gh%egtg,_ r%n 6 V\(IW] 08 ci#or%n’et gbsdopgtar%r:%}ééj a?% @urlfjre%bmdsh
chdmatogBiph (80.50%ramendrjum 5yd)5x1de1|n dcetorfirilé) tdzgivel 784Hng (50%
yiéll'd,0 él steps) 1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllethanone. 'H
NMR (400 MHz, CDCl3) § 8.10 (s, 1 H), 7.40 (d, J=9.1 Hz, 1 H), 7.24 (m, 1 H), 6.35
(d, J=7.1Hz, 1 H), 3.14 (s, 4 H), 2.71 (s, 3 H), 2.66 (s, 4 H), 2.40 (s, 3 H).

B) (8S)-N-Methyl-N-{1-[5-(4-methy!-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllethyl}-
5,6.7,8-tetrahydro-8-quinolinamine:
(8S)-N-Methyl-N-{1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]ethyl}-
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, CD;0D) 5 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, 1 H), 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).
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10(m 1 H, 487 (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),
wQ@2@d/otespe 1 H), 2.63 (m 1 H, 2.52 (m 1 H), BPCBYSL085/031098
6 H, 226 (m 1 H, 2.06-1.98 (m 2 H), 1.84-1.77
(m 2H, 1.48 (m 1 H), 1.29 (d, J =7.1 Hz, 3 H;
M5 nmlz 525 (M+1l). 15 Exanpl@d696:
(8S)-N-({5-[(3R)-3-(Di nethyl am no)-1-pyrrolidinyllimd
azof | ,2-al pyridin-
2-vl}methyl)-Nethyl-5,6.7.8-tetrahydro-8-quinolinamn
e WD 2006/ 028896 PCT/ US2005/031098 131 MN N,N N
(8S) - 2\!—({5 [(3R) 3 (Di rrethyl am no) 1- pyrrolléall nyl]imd
garpfie 101 av.¢ ) 5.6
(di rrethyl am no) 1- p
-yl }methyl) -N-{(1 S)-

TR

(met hyl oxy) phenyl ] e 7, 8-tetrahydro-8-quinolin
anm ne and acetal dehyddvi ay” deprotection and reductive
amnation in a simlar manfger as described herein to
give a yellowoil (48% yretd for two steps). 1H NWR
(400 MHz, CDCI3) 6 8.46/(d, J =4.2 Hz, 1 H, 7.72
(s, 1 H, 7.29 (d, I\ X4 Hz, 1 H, 7.14 (d, J = 8.
Hz, 1 H), 7.06-6.98 my2 H), 609(d J = 7.1 Hz,
H, 4.17 (m 1 H), N(dd, J = 64.6, 15.1 Hz, 2H)
10 3.57 (m 1 H, 3 1/&/\34327(m 2 H,
2.89-2.61 (m 5 H), , 2.22 (m 1 H),
2.10 (m 1 H), 1.98-.5(|Iﬁ 3H),162(m 1 H, 1.05

t, J =7.0 Hz, 3 ; mz 419 (Mrl). Exanple 97:
N&@ynqw{vsmr({mhyﬁcegm%z Ryt etEaRYAE8-1- pyrrol i di nyl 1 ni d

q@r?di’ifm Iﬂan%né}'rr@if\)(_l)ﬂhlﬁazéﬁﬁ aépyndln 5-ng -1,2-ethanediamine was prepared
ropel -5 ahydr o- 8- qui nol i nam

frcr@( Mﬂéémm@ez%ﬂw@@s?a@rmwl A&@zﬂy 6N .$ytetrahydro-
8-GBRIANfidand | ﬁR) dﬁné@neﬁwﬁé@mnm)\nalmmalc&.ém’édéxﬂeht i 4

azo[ 1, 2-a] pyri hyl ;
similar manner as descnbed hereln to give a yellow oil (64% yield). 'H NMR (400

MHz, CDCl;) 5 8.49 (d, J = 4.4 Hz, 1 H), 7.62 (s, 1 H), 7.28 (d, J = 7.5 Hz, 1 H), 7.09-
7.04 (m, 1 H), 7.00-6.95 (m, 2 H), 5.75 (d, J = 7.2 Hz, 1 H), 5.00 (m, 1 H), 4.10 (m, 1
H), 3.89 (s, 2 H), 3.22-3.18 (m, 2 H), 2.76 (m, 1 H), 2.65-2.58 (m, 3 H), 2.35 (s, 3 H),
2.23 (s, 6 H), 2.10 (m, 1 H), 1.99-1.87 (m, 2 H), 1.62 (m, 1 H); MS m/z 379 (M+1).

[ 1i mdazo[ 1, 2-a] pyridin-2

8
1

Example 102: (8 S)-N-Methyl-N-[(5-{[2-(1-pyrrolidinyl)ethyllamino}imidazo[1,2-
alpyridin-2-yl)methyl}-5.6,7 ,8-tetrahydro-8-quinolinamine

AN

l ~

—2Z =
J\/z“
L
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N- propyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne was
prepared from (8S)-N ({5-[(3R)- 3-

W@ elionerdsyd am no) - 1- pyrrol i di nyl]im dazo[ 1, 2- a] pyr/Usions/@31098
-yl }methyl)-N-{(1 S)-1 -[4 5

(et hyl oxy) phenyl ] ethyl }-5, 6, 7, 8-tetrahydro-8-quinolin
am ne and propi onal dehyde WB& deprotection and
reductive amnation in a simlar nanner as descri bed
herein to give a yellow oil (65%yield for two
(88)-8idethyiMI(RNR-(14marokginy ) etilagincdingdat| 1, 2-alRyridinAL-g)methyl]-

57 psbyihvrd o idghnarhintyas brédagkliyo @s i Fygdintlaggin 2-

ajpytiglin-g-yhmethgll-Nemethpd-5,6 7, 8{jetraby@re-8-auindinaninezandz 1-(2 H) ,

arfjin éegth% ?:Eyrr%llctgie vigt %rrr%pdlggg%n]erg ks Enllfgﬁf%ngkas}_%s@éb%

hefein to givelan opark@-ai. (69%(wrld)2'HHNMR2 (480-\HS TRGh,) 8.4 (d, J = 4.4

#2193, 190 1. 735 { T v 4 -k By by 1B 020 9 gm. 2

H 578 (1 J = J.4HZ,. UH5,003mA)1; H)MS 11 riinz 1 49.33.004sL )2 H)1 8.29-3.26 (m,

2 (S BRE 7O 50 2 2470 ADSZR8 G- 2 2 I i PO

(ma20)1 1 B1&l. T3/ (rd, it ), 1.64 (m, 1 H); MS m/z 405 (M+1).
2-yl}methyl)-N-(1-nethyl ethyl)-5,6,7, 8-tetrahydro-8-qu
i nol i nam ne WO 2006/ 028896 PCT/ US2005/031098 133 MN

Example103: (8S)-N-Methyl- N-[(S {[2-(1-piperidinyl)ethyl]amino}limidazo[1,2-

_aﬁ;n@mlg‘epyrrol idinyl]imd

jrrolidinyl]imdazo[1,2-a]p
yrid in-2-yl}methyl )NN{(Y' S)-1-[4- 5

(et hyl oxy) phenyl Jethyl }-5§, 6, 7, 8-t et rahydr o- 8- qU|noI|n
am ne and acetone via d otectl on and reductive
amnation in a simlar /manner as described herein to
give a yellow oil yield for steps). 1H NWR
(400 MHz, CDCI 3) 8 J =(4.3 \Hz, 1 H), 7.84
(s, 1 H, 7.24 (m 7.10-7.Q92 2 H, 7.00-6.95
(m 1 H, 6.05 (d, , 4.23 (m 1 H,
3.89 (dd, J = 41.0; , 2 H, 3.55(m 1H), 3.44
10 3.28 (m 2 H), 3. (mH1 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
(%)-MMGWW-[(E?&{Z-([' -piperidinydethyll@inplimidaze), 2-g)pgridin-gryl)methyl]-
5,517, 8-tbtraRydko 8% UimBlinSminElwas\3reparéd frém (BXY-AL[(5-fluoroimidazo[1,2-

a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine and 1-(2-

aminoethyl)piperidine via thermal displacement in a similar manner as described
herein to give an orange solid (67% yield). '"H NMR (400 MHz, CDCl;) § 8.48 (d, J =
42Hz,1H),7.57 (s, 1H),7.31(d, J=7.4 Hz, 1 H), 7.10-7.06 (m, 1 H), 7.00 (dd, J =
7.8,4.6 Hz, 1 H),6.97-6.95(m, 1 H), 5.77 (d, J=7.4 Hz, 1 H), 5.14 (s, 1 H), 4.10 (m,
1 H), 3.91 (s, 2 H), 3.27-3.23 (m, 2 H), 2.79 (m, 1 H), 2.67-2.63 (m, 3 H), 2.43-2.37
(m, 4 H), 2.34 (s, 3 H), 2.11 (m, 1 H), 2.02-1.90 (m, 2 H), 1.64 (m, 1 H), 1.59-1.53 (m,
4 H), 1.45-1.39 (m, 2 H); MS m/z 419 (M+1).

ridin-2-

yl)methyl]-N-methyl-5,6 .7, 8-tetrahydro-8-quinolinamine
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Exanpl e 99:
(8S)-N-(Cycl opropyl nethyl)-N-({5-1(3R)-3-(di net hyl am n
WO 2008/018896 PCT/US2005/031098
wrrolidinyllimdazofl, 2-al pyridin-2-yl}nethyl)-5,6,7,8
-t et rahydr o- 8- qui nol i nam ne WO 2006/ 028896
PCT/ US2005/ 031098 134 MNMB&-"A N, \ N \ / N N~
(8S)-N-(Cycl opropyl methyl )-N-({5-[ (3R)-3-(di net hyl ani n
0)-1-pyrrolidinyl]imdazo[1, 2-
a] pyridin-2-yl}meth 8-t et rahydr o- 8- qui nol i nam
ine was prepared frigm (8
({5-[ (3R) - 3- (di met Y| am
-a] pyri di n-2-yl } met hyN
1- [ 4- (et hyl oxy) phenyl ] et hl } -5, 6, 7, 8-t et r ahydr o- 8- qui
nol i nam ne and cycl opro ~.car boxal dehyde vi a
deprotection and reductifve amination in a simlar
manner as describedyheiein to give a yellow oil (75%
yield for two steps) || NI\/R(40q MHz, CDClI3) 6 8.45

-pyrrolidinyl]imdazo[1, 2
S) 5

(d, J = 4.4 H, 1 H& 7T (s, . 7.27 (d, J = 7.8
Hz, 1 H), 7.13 (d, 8.7N , 7.05-7.01 (m 1
H),697(dd J = 7\5, _#8g%, 1H, 6.07 (d, J=73
Hz, 1 10 H, 4.30 (ML H, 4.09 (d, J = 15.0 Hz,

To|_g SO@tuﬁg of%j}(’dgﬂet@yl%@ln?)ﬁ?%@ ;E_ @6651?%% r&be'fpaaydféfugélrb(éi 2
ml()rat 02C Mips addéd s¢diymhydhide (6R%4n ofilnd3 thgHY.64 2rad).( Ehe @action
i b ddpjnekiredied hih By itpnybeifihailt A byt
ylnebiAloV-Orietliyiab, 627 ,Bitetravgdra-8-quinblin@nig (1005mdgeddmenol)0end
Bt lFloHcrdfr 15 k- B ich A PEIAERDY btk TR
aquiebes $ndiym Sabonate, exitacteiniostsd gostatel andiosnventnded. The
regigl%5 Cvgggﬁ%sedpbqf{a%%ﬂ%%ﬁgg’lrg% (OJ‘?()%/o aMN‘ndN\i{Jm hydroxide in
acetonitrile) to give 95 mg (79% yield) (8S)-N-[(5-{[2-
(dimethylamino)ethylloxy}imidazo[1,2-a]pyridin-2-yl)methyl]-N-methyl-5,6,7,8-
tetrahydro-8-quinolinamine as a yellow oil. 'H NMR (400 MHz, CDCl;)  8.45 (d, J =
44Hz,1H),7.71(s,1H),7.28 (d, J=7.7 Hz, 1 H), 7.13-7.11 (m, 1 H), 7.06-7.02 (m,
1 H),6.98 (dd, J=7.6,4.7 Hz, 1 H), 5.93 (d, J = 7.4 Hz, 1 H), 4.23 (m, 2 H), 4.04 (m,
1 H), 3.86 (s, 2 H), 2.80 (t, J = 5.8 Hz, 2 H), 2.74 (m, 1 H), 2.62 (m, 1 H), 2.33 (s, 3
H), 2.32 (s, 6 H), 2.06 (m, 1 H), 2.00-1.89 (m, 2 H), 1.62 (m, 1 H); MS m/z 380 (M+1).

Example 105: (8S)-N-Methyl-N-[(5-{[2-(1-pyrrolidinyl)ethylloxy}imidazo[1,2-a]pyridin-
2-yl)methvyl]-5,6,7 ,8-tetrahydro-8-quinolinamine




10

15

6N N\ A 1-f5-(4-Methyl-1-pipe razinyl)imdazof
1, 2-al pyridin-2-yllethanone: A solution of
wa2qodonssvéyl - 1- pi perazi nyl )i m dazo[ 1, 2- a] pyr i dP@EUS2005031098
bal dehyde (150 ng, 0.61 mml) in tetrahydrofuran (3
m.) at OC was treated with nethyl magnesium 5 brom de
(407 L, 1.22 mmol) and stided for 15 hours. The
reaction was diluted with dichl oronethane, washed wth
saturat ed aqueous sodi um car bonate, separated, and
concentrated to gi Ve
1-[5-(4- et hyl - 1- pifjper ar
| Jethanol. This interpe e was dissolved in
chloroform (3 nlL), tMNeated”with nmanganese di oxide
(530 ng, 6.1 nmmol), and s rred for 15 hours. The
reaction was filtered 1 ough celite, rinsed with
di chl oronet hane, concentrated, and purified by flash
chr omat ogr aphy (0-7. nmoni um h oxide in
acetonitrile) to giv ng (509 yigld, 2 steps)
1-[5-(4- et hyl - 1-pi ' i m 1,2-a]pyridin-2-y
| ] et hanone. 1 NVR(\( 40 N+E, ) 8 8.10 (s, 1 H),
7.40 (d, J 9 1 .24 (m 1 H), 6.35 (d, J
= 7.1 Hz, 3.147s,. 4 FD 2.71 (s, 3 H, 2.66 (s,

o g 50 ety Byt Pty

5,8.7 B-tetrpbydreH8raunalingratngywas-prepared from (88) N-[(5-fluoroimidazo[1,2-

a]?%%#ﬁ%’[\)@ﬁ&{yﬂ%\; yfg%ui' QQtiaﬁgﬁoQﬁ l,IuB%hrnngnllnney?) i dazo[

pytrofidinpethanal vig-aikyatipaimg |s!mllar manner as described herein to give a

o2,y BB ) PAR RPOEPATY B8 Bt et 197
Haid®3 (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=17.86,
5 I i | dj -
G 4,00 1y Bupen e RO Theb sl @y B
(dréArlet Has2 Hese01 beb= Rérkdd, 2 Ptl)o2@2v(m. 149, 27 a2 (on,14 KU 2%7

“é(idql')ab 40](1-? %WEZZ(@@’}_DWEZW (rﬁ fo;q?é@Z 7} f‘ﬁ') 4 HK £67 (m,

1AXNMS M/2408 (M+D. H), 7.16-7.12 (m 1 H), 643 J
6.5 Hz, 1 H), 435403(m2H) 3.14 (s, 4H),
286278(m2|—|) 270(s 4 25 H), 2.40 (d, J:28
E g1 8 |erw|nvn)ethylgjxy¥| idazo[2-a

4. ; 3 H; MS iz 405

)i m dazo[ 1, 2-a] pyridin-2-y

005/ 031098 136

AN
I/
NE
Rj\
IS
'N/\/N
\/o

(8S)-N-Methyl-N-[(5-{[2-(1-piperidinyl)ethylJoxy}imidazo[1,2-a]pyridin-2-yl)methyl]-
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-piperidine
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Exanpl e 101:

N, N-Di net hyl -N -f2-({nethyl f(8S)-5,6,7.8-tetrahvdro- 8-
waooaokesmy | | am no} met hyl )i mi dazof | PCT/US2005/031098

.2-alpyridin-5-vll-1,2-ethanediamne M NN N- N5 H

N, N-Di met hyl - M [ 2- ({nmet hyl [ (8S)-5, 6,7, 8-tetrahydro- 8-

gui nol i nyl ] am no} net hyl )i m1d@zo[ 1, 2- a] pyri di n-5-yl ] -1,

2- et hanedi am ne was prepared from

(8S)-N-[(5-fluoroimdazo[1, 2-a]pyridin-2-yl)nmethyl]-N
ethandhyia-aky&tion 33 a simiahyenoer & dpscrildd maeine givad yellow oil

Py yiedh NN HOERTOEE SRSt ol atire e D8 Eer . 7.92
(dy ¢ El 708\Ha)j 1 Hj, 6'4%-7 i1al(eh) 1 H)}.08/R.05460 1 H)HZ., ozcuﬂm:é@ 78, 4. 7 Hz,
1P L7ty B a0y 59Ty A o G ns s )
2.87 @5J ég& 9 Bz=2 RA), 2. 'Hzcam A H), 2.66. (61 1(H), 2544249 én, 14)HI 2 37Xs, 3
g')z ENCe gé-ﬁ)( 3103 T% ( gzégei(sks(rrgq‘ﬁ) 1’5'9 2%4%5’ zﬁg} 45”? 40 (m,
2 B); IS (mz 420 M+1)1. 99-1. 87 (m 2 , 1.62 (m 1 ;
mz 379 (Mrl). 15 Exanple 102: (8S) N- Met hyl - N-f
(5-{f2-(1-pyrrolidinyl)ethyllamno}imdazof 1.2-
al pyridin-2-yl)nmethyll-5,6,7,8-tetrahvdro-8-qui noli nam

ine IVY 6N \ N %é\_&@@&g@/%éﬁG

PCT/ US2005/ 031098
FYSION ASBAYhy| - N- [ ( 5- {[2-(1-pyrro| i di nyl)ethyl]am no}im

j ridin-2-yl)methyl]-
Pigggﬁtgk%n? %q%ydro 8- qui nol i nam ne was prepared from
( 8S) Thé [coBwidtelarodingi dequeinte -of HIV-1 tat (GenBank Accession No.

X@%S% ? aﬂgrr}‘leﬁ e(éle)nggrim%flze Jﬁﬁfalg%/hﬁ(ﬁa???) WOTe glbﬁéwgrﬂé 060%1\9\3.1
expnessionl vedicsp canteimingt G# 18 and hygroaycinvesistancesgelesc raspectively.
The complete coding sequence of the HIV-1 (HXB2 strain) gp160 envelope gene
(nucleotide bases 6225-8795 of GenBank Accession No. K03455) was cloned into
plasmid pCRII-TOPO. The three HIV genes were additionally inserted into the
baculovirus shuttle vector, pFastBacMam1, under the transcriptional control of the
CMV promoter. A construction of the pHIV-l LTR containing mutated NFkB
sequences linked 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
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5 herein to give an orange oil (49%yield). 1H NWMR

(400 MHz, CDCI3) S 8.49 (d, J =4.4 Hz, 1 H, 7.62
W@ 20062886 7.31 (d, J = 7.4 Hz, 1 H), 7.11-7.00C1/0$2085/031098

H, 7.02-6.96 (m 2 H), 578 (d, J =7.4 Hz, 1 H),

500(m 1 H, 411 (m 1 H, 3.90 (s, 2 H, 3.29-3.26

(m 2 H, 2.83-2.75 (m 414, 2.57-2.47 (m 4 H),

2. 36 (s 3 H, 2212 (m 1 H, 2 02-1.90 (m 2 H),

1.81-1.73 (m 4 H), 1.64 (m Hz M5 mlz 405 ( M+l
10 E;lgm@p @stgggarcoma (HOS) ceIIs that naturally express human CXCR4 were

tregé@cté& Witk Miimah CCRs] hdmbai-GbP 2t theYHIPILTH-higiféray bldsmid

usqulijENﬁ & transtaelianyTepgents Single. eqlis ware dsalated AMdrPVA dipder

sel¥ion LoNYitidd inMbrBbr geHerate a stable HOS (hCXCR4/hCCR5/hCD4/pHIV-
yl - N- L(S-{ 2-( -plperldlne/ Jam no}im
L'Ifﬁjg.@[fqrage)aﬂzlggqllqﬂldm |hjanqgjlﬁyyqre majn alned |n Dulbeccos modified

Ea‘i;g&s Feliid g&;s;ﬁéméﬁted amﬁwneml feﬂa?lrﬂaﬁeséﬁ@f% Fomad sf @ooug/mi),

-fl uor oi m dazo
pLH?'W‘F'T‘d 94u)rmé<%q9§apwozhﬂr[ r?@tdmxrto@q/@'h xantkipe o SRPugNY) gand
hy;bbreéﬂthlﬂé ®su@ml) b indintairan@sddivh Jppédaard fBrrt%llé/leilpressmg the

her mal acenent in a simlar nmanner as describ

L¥eRiiose, BECRS AN GRe s iyehs Py PEPRONG KKREY (HEK-
2d34 QQIIsl\ﬁ)ébly @@ﬁéf%ite@ t& eﬂ&e&éjthe%uman“mgcrthagb d‘tﬂaver?glrfgﬂeceptor
C,(lgss A tmp Eo(aen%ank /quegsn@n Ng. @99_1287) 1w¢_q)e m@n@peg ég}l\/dé}s(l/F 12
médnb")(1 1§Sl7p?>|e(rﬁentéd with 16%'1768 éndl") ,5u§/n'3l ufd?nycin |=Ifhe e%prb@smn of
th|s r,qfeptgr%y tlze gf)El{-?ﬁB gelﬁ) enl'zan&gs gweg7ablgnmto &tlﬂ) to Es%ug culture
trdaied &aéﬁowa?e 11 (m 1 H) 2. C1>24é gosgm( 2 ;DH) 1. ?/é fﬂm

, 1.45-1. X y4
T’éfgg' °f é‘é‘éé?gm "é 104 "

(89) HEk{z@aScb[ls?wéB HERV W Ui ey me-frexxyeii dissdembbh baffetl The
cdlE e igpvsARDARA iy CMEMIR 13 1ieska SHORPTEBER MY P FFReand
1.9\y/APaRd R38/RE. PRRILEIYAO WIS PeHBrmeBBy divdttNdditi¥n of BacMam
baculovirus containing insect cell media to cells. The cells were simultaneously
transduced with BacMam baculovirus expressing HIV-1 tat, HIV-1 rev and HIV-1
gp160 (from the HXB2 HIV strain). Routinely an MOI of 10 of each virus was added
to the media containing the cells. 2mM butyric acid was also added to the cells at this
stage to increase protein expression in transduced cells. The cells were
subsequently mixed and seeded into a flask at 30 million cells per T225. The cells
were incubated at 37°C, 5% CO, 95% humidity for 24h to allow for protein
expression.

Cell/cell fusion assay format

HEK and HOS cells were harvested in DMEM/F-12 media containing 2% FCS
and DMEM media containing 2% FCS, respectively, with no selection agents added.
Compounds were plated as 1ul spots in 100% DMSO on a 96-well CulturPlate plates.
HOS cells (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 Luciferase Production



10

15

20

25

30

N. O To a solution of 2-(dinethylam no)ethanol (64 L,
0.64 nmmol) in tetrahydrofuran (3.2 niL) at 0C was

wadeed28se€li um hydride (60%in oil, 43 ng, 0.64POTBEI005/031098

The reaction was stirred for 30 minutes, treated with

(8S)-N-[(5-fluoroi mdazo[1,2-a]pyridin-2 5

yl ) met hyl ] - N- et hyl - 7, 842 et r ahydr o- 8- qui nol i nam ne

(100 ng, 0.32 mmol ), and stirred at roomtenperature

15 hours. The reaction was quenched with saturated
Fadiquinguke 2éhtlingubatian blotah cellulastuaiferase cctivity svastmgdsured using the

LEERS PR s S ERREERY bR, [, ItFBlBBul Fud ot s
adged toeadh w¢lb)The olaigs wereSenigd @nd Ipiyed: T 9(68@ wepe[dagk { [ 2

achfienor pPLoumaY 1071 Bt o e uminepogne b fgad o5  Packard
TQDIWMIILN-rre_t hyl -5, 6, 7, 8- tetrahydro 8- qui nol i nanm ne as

F AssaylH NMR (400 MHz, CDCI3) 8 8.45 (d, J =
%%ﬁgz",mi Py, 7.71 (s, 1 H, 7.28 (d, J = 7.7 H, 1
Cel;Cultuues711(m 1H, 7.06-7.02 (m 1 H), 6.98 (dd,

‘] = (ﬁs QTBB)?% k:ldr{% (I;I?K%3§3gells‘]wers T_é\nt'é‘ﬁred]an?)hanf]est')e’ﬁ as
dq;cugbqqzabozekg;ellszlvqrg plated 1 $§-welh, kéqck(qﬁarpoﬁpm polgdysing caated
plﬁés H a géngé%tréﬁo @0002ce9§ gémvz:;n@ finaf vAl0mé &QOQ@CORtalmng

hungem) CKCBét MaRp @L“{ ?Ql qmi Bgip NE?FYhSM(?'eT i¥4 |59 J)W}qeﬂﬁ; were
mélﬁ)%i # 35)’b °} @d‘z 95% humldlty for 24h to allow for protein expression.
net h E% t et rahydr o- 8- Qui nol i nam ne WO
FW@QE@ BMuszoosl 031098 139 MN NY N X tN N
( SS)AstrNﬁ& wau.ﬂ&j[ ﬁém%i.an GirkrePire " hid NeRy WaShely bhea With "ot of

azo[ in-2-yl)me

e aroTirBiee, MR 12 Bed i sR¥SiRerPrebeRici. S0ebel & $q'dion was

théﬁ@d’dbﬁ[t@fhgl élé?l%o dﬂlcﬁﬂﬁoélﬁs Zﬁssay K|t D_}/e Molecular Devices) was
i n-2- 8-tetrahydro- 8-

th
d'%ﬁQh’@ldl iR éﬁpw!eofazhe abow Pqu)ﬁnmdf%%‘b ﬁarr\ialnm. rgedip japd a@qu@ﬁte% for

1H."Cél §|h{§s|@éra%iﬁ%rre@stodé’»ipﬁfdr&ﬁ@tnbqmgmgg%a@ Rea@er (FLIPR)
pi nk oi | LgO% ield 1H NMR (40

U;qqp additiongt

determine if the compounds were agonists or antagonists (ability to block SDF-1

effgct of tl'pq) compoupdg on the change in [Ca was examlned to

alpha activity) at the CXCR4 receptor. ICs, values are determined and pK, values are
calculated using the Leff and Dougall equation: Kg = ICs / (( 2 + ( [agonist] /
ECs*b)*/b — 1) Where ICs, is that defined by the antagonist concentration-response
curve [agonist] is the ECgp concentration of agonist used ECs, is that defined by the
“agonist concentration-response curve b is the slope of the agonist concentration-
response curve.
HOS HIV-1 INFECTIVITY ASSAY
HIV Virus Preparation

Compounds were profiled against two HIV-1 viruses, the M-tropic (CCR5
utilizing) Ba-L strain and the T-tropic (CXCR4 utilizing) 1B strain. Both viruses were
propagated in human peripheral blood lymphocytes. Compounds were tested 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 IlIB.
Compound cytotoxicity was also examined in the absence of virus addition.
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2.06-1.97 (m 2 H, 1.82-1.77 (m 4 H, 1.67 (m 1

H; Ms miz 406 (M+l). Exanple 106:
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zo[ ri 1 TR
VoSt R (EriBssing. POXORANCORFINCRAEHY LTR ifere), yore
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Fd@?}l\d OW%ISQ&M 5Nahgr$o %3 L ﬁrﬁsﬁmoﬂy&wd@d $MEHI FhelRells
wege @Ialecsmtce%-mg} §|6¢ﬁ$8(1 qgtulrp@r welirandeheatates weraméacet i mtissue

cult %P@%{a o éfcs‘}%oé%cﬁi ﬁ?ﬁ/o{aﬁl) falha Penod of 24§ t et rahydr o- q
u| no$tilh$§w¢n§|)’arﬁpul pf gee | de&nr@dv@rqg)osmtw%% times the inal

coPSJAtféﬁaﬂp%Q%aQQ& to, £4h %hggﬁg' th¥ | fiatds lwrél#étemea noathe tissue

ner as describ ereln to give a

cuiire incatsaen (@) 5%0Q(A5% @irhfor vhz Fo@@cmg)thrs‘ 'BClB@t'(J@I 50yl of
dllEISe‘& \?ﬁuglzvxras]ad&? td ezgh Y %ép(gﬁimm&e@zZ nﬁlﬂonl_DFiLU féf Qveh%f vﬂ=us)

The platesgvere rqtumgzd to 1h ssug og@ur@dncu@ater 737;pr|§%sz$%5 /o aur) and

wé}e%u()étedq’or‘aﬁmﬂeﬂ'%h 2 H, 408 (m 1H, 3.9 (s, 2
, 2.87 (t, J =5.9 Hz, 2

(m Flollpyvmgzt mmuwlopnghe@qqpor%’fg%t'hggvir(ag;/ irplfygtbe’g ciﬁgrgﬁ] was
qu]an{‘hed %IQ)%/Hg %dtmn &f "%tea&vagﬁb (L'Umférakk aés-a?gs%etéﬁ tdBgent
(Pmrmgaal\@dLsosE\@‘n &]l vqabﬂ;ty@(l “RBE@(‘?CW &gwes !!éﬁ segpyigd using a
cér hﬁeﬁermluﬁi.ﬁes%em &) BTGNSy o stéllnvcplorhega (NEENESH V1), Al

Accessi on No. 61) and rev (GenBank Accession No.
lupmesoent rq@péltscarg rp@ffoqrrﬁﬁdoorb@ brpeount luminescence detector (Packard,

Meridien, CT).

TABLE 1
Functional Fusion Cviot HOS
otox
Example Structure assay assay ( 3:050) (3B)
(pIC50) {pIC50) P (uM)

8.10 8.48 <4.00 | 0.0063

I/Ng (n=1) (n=2) | (n=1) | (n=1)
\ /-~
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present invention have anti-H YV activity in the range
of from about 100nMto about 500 nM In another
w@swentssod t he i nvention, conmpounds of the preBenUS2005/031098
i nvention have anti-H V activity in the range of from
about 500nMto 10pM In another aspect of the

i nvention, conpounds have ddfi-H V activity in the 15

range of from about 10pMto about 50pM Conpounds of

the present invention denonstrate desired potency.
Antivifal activity i S ifed from cyftotoxicity.
Mor eover, conpoundgs |jof T esent invention are
believed to provijde phar ancokj neti c
profilp. Al so, cofpouMNs of¥"the present [inventiop are
bel i eved to provi de a desi fed secondary pi ol ogi ca
profile. WD 2006/ (028896 MNJS2005/ 031098 176 Tespt
conmpounds were enployed /in free or salt form Al
research copplied|w e principles of|labqgratofy
ani mal | care”(NI'H |pubjic3tion No. 85-23,| revised [1985)
and d pxoSm t hKl i pe y on ani mal usel Al though
speci f| ¢ enbodi nment he present invention are
herein|illustrated ed in defail, the
inventjon is not ljim The abpve detai | ed
descriptions are provided as exgnplary of the pregent
i nvent|on and shodl d not be conPtfTued as constitpting
any limtation of |[the invention./ Mdificpations w|l be
obvioup—to thoselskilled in the art and all
nodi fi cations that < e spirit of
the ipvention are ilnten ed with the
scope pf the appende&d 3896
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RNR3 Ny Pp (RA)m(l) wherein: t is 0, 1, or 2;

each R i ndependently is H, al kyl, alkenyl, alkynyl,
whadoembdsyd , cycl oal kyl, -RaAy, -RaOR o, or PCT/US2005/031098

-RaS(O) gR o; each Rl independently is hal ogen

hal oal kyl, al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl, -Ay, -NHAy, -A@t, -NHHet, -OR10, - QAy,

-01-let, -RaOR 0, -NR6R7 -RaNR6R7, -RaC(O R o,

-C(O R0, -QO2R 0, -RaCRR o0, -C(ONR6R7, -C(O) Ay,

- (O Het, -S(O)2N£6R7, -S(O gR o, -S(O qAy, cyano]

nitro,| or azido; is 0, 1, or 2; R2is [selected from
a group _consisting of H_alkyl, haloalkyl, cycloal kyl,

- Racyc| oal kyl, alfk kynyl , -RaAy,| - RaOR5, pr

- RaS( Q) gR5; mhereinEE%ji;itot substituted with am ne
or al kyl am ne; R3}i TNatky -apaalkyl, cycl oal kyl ,
al keny| , . al kynyl -RaAy,ﬁor B( O gR5; WD 2006/ 0pR8896

PCT/ US2005/ 031098 178
hal ogen, hal oal kylf, a
cycl oa] kyl , 98 cycl ¢al
-OR10, | - OAy, -01-le
-RaC(Q R10, - (O R

ach” R¥1 ndependently is
yl, 2al kenyl, al kynyl ,

|, -Ay, -NHAy, -[Het, B-NHHet,
NRaOR10, -NR6R7, | RaNR6RY7,
0, -RaCO2R10, -C(O NRBR?,
-AO Ay, -COHet, =8(QNBR7, -S(OgRLO0, -S(O pAy,
cyano,| nitro, or azido; ), 1, or 2;| each R5

i ndepehdently is K alkyl, alkenyl, alkynyl,
cycloal kyl, or -AYy; pis Oor 1; Yis -NR1O-, -Of

Lo

-C(O NRIO-, - NRLOG( Op~w - -, -0OO0,
-NRLOJ O N(R 0) -, F( S( O gNR10-, | or
-NR10Y O g-; _
N H
N\/
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X is -N(R10)2, -RaN(R10)2, -AyN(R10)2, -RaAyN(R 0)2,
-AyRaN(R 0) 2, -RaAyRaN(R10)2, -Het, -RaHet,

WO 2etMEsRID) 2, - RaHet N(R10) 2, - Het RaN( R10) 2, PCT/US2005/031098
- RaHet RaN( R10) 2, - Het RaAy, or -HetRaHet; each Ra

i ndependently is al kyl ene optionally subst

ituted with

one or nore of alkyl, oxo188 hydroxyl, cycl oal kyl ene
optionally substituted with one or nore of al kyl, oxo
or hydroxyl, alkenylene, cycloal kenyl ene, or

al kynyl ene; each Q1udependently is H | al kyl,

cycl oa] kyl , al kenyl cycl oal kenyl ,

- Racyc]| oal kyl , - - RBNR6R7, lor - RaHet| each
of R6 and R7 independdh rare selected fromH, alkyl,
al keny| , al kynyl , yl, cycl oal kenyl ,

- Racyc] oal kyl, - RaCH ~° RaNR8R9, | Ay, -Het

- RaAy,| -RaHet, - each of R8 and RO
independentb are|sel ed fromH or alkyl; . each|q

i ndepenpdent % is 0, 2; each Ay indepenéently
represents an optifon substituted ary] group; @and
WO 2006/ 028896 PCT/ /031098 179 each Het

i ndepenpdently repne optyonal |y substituted 4-,
5-, or| 6-nmenbered rocyg§l yl/ or heterparyl group;
or a pharmaceutically accepta salt or| ester
thereof. 2. The c¢npound of clailNTT whergin -Het |s
optionplly substifuted with at IVeast one of alky],

al koxyl—hydroxyl lhalogen _haloalkyl cycloalkyl

cycl oa] koxy, cyan¢, ~a&dde,~am no, or alKkylam no.| 3.
The coppound of clla gdin -Ay is optionally
substifuted with at : pe of al kyl, | al koxy,
hydroxyl, hal ogen| halNoal Ky, cyal oal kyl| cycl oal koxy,
cyano,| am de, amjno, or ahKéLgﬁﬁho. 4. [The conpound
of clajm1l whereint is X ~~The conpound of clpgim1l
whereip t is 2. 6} The gonmpound of claim 1l whereip R
is H, alkylggcycIOaI N\or RaOR10. 7. The cgnpound of
claimfl whefein Rjis|H 8} al kyl .
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8. The conmpound of claim7 wherein Ris H 9. The
conpound of claim1l wherein nis 0. 10. The conpound
wmtooehzesys 1 wherein n is 1 and Rl i s hal ogen, PCT/US2005/031098
hal oal kyl, al kyl, OR10, NR6R7, CO210, CONR6R , or
cyano. 11. The conpound of claim1l wherein R2 is H,
al kyl, hal oal kyl, RaOR5 or 17dycl oal kyl . 12. The
compound of claim1l wherein R2 is RaAy or
Racycl oal kyl 13. The conpound of claim1l wherein R2
is H galkyl, or cycl ~.14. The conpound of ¢laim
11 whefein R2 is al Kyl. WO 2006/ 028896
PCT/ USR005/ 031098 3 he conpound pf claim |
whereih R3 is H, al kyN ha oal kyl, cycl opl kyl ,
al keny|, or al kynyl. 16. ﬁ‘he conpound of claiml
whereih R3 is H 4l kyl, fal oal kyl, or cygloal kyl.| 17.
The cofrpount?’of cllai m 16 wherein R3 is Hor & kyl| 18.
The coppound of cllai M 1RX\wherein R3 is H 19. The
compoupnd of claim|l erdin mis\0. 20. [The conpound
of clalm1 whereir i sSN1 or 2. N&1L. The| conpound| of
clai m RO wherein m \s 1)\ 22 /" Th€ compound of claim21
wherein R4 is hal dg al Eau kyl, alkyl,|ORLO, NR6R,
CO2' O, | CONRGR , o1 cyano 3 The conpound of clajml1
whereiph p 1s 0 and X _aN( R10) 2, - AyRaN( R10) 2,
- RaAyRaN( R10) 2i - He , -Het N(R10)p
- RaHet N(R10) 2, or |- Het BalN( R¥0) 2. 24. The| conpound| of
clai m P3 wherein X i sN-RaN(R10) 2, -Het, |RaHet,
-Het N(R10) 2, - Raklet N(R1ON2, or - Het RaN( R10) 2. 25] The
conpoupd of %I ai m{24 whegfein X is -RaN(RlO)Z,A Het ,
-RaHet | or Het N RlIQI) 26. The compounf of "claim 1
wherei h  pisl;
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10

15

Y is -N(RLO)-

-S(O) gNR10-;

) -O-! -S-!
and X i s -RaN(R10) 2,

- (O NR10-,

or

-NR (O -,
- AyRaN( R10) 2,

wo RadpRad( R10) 2,

_Het, -

RaHet ,

- Het N( RL0) 2,

PCT/US2005/031098

- RaHet N( R10) 2,

or -HetRaN(R10)2. 27. The conpound of

claim 26 wherein WO 2006/ 028896 PCT/ US2005/ 031098 181
Yis -N(R10)-, -0-, -C(ONRIB-, or -NRIOC(O)-; and X
is -RaN(R10) 2, -Het, -RaHet, or -HetN(R10)2. 28. The
conpound of claiml whereint is 1 or 2; Ris H or
alkyl ; |R2 is H allkyl cloal kyl; RB is H, alkyl,
hal oal kyl , or cycllodl kyl is 0; and m{|s 0. 29.|The
compoupd of claim pre pis 0 and Kis -Het|or

- Het N(R10) 2, R10 ils or il kyl and Het (s
unsubstituted or dubstit d wth C1-C6 al kyl or C3-C8
cycl oal kyl . 10530. The corrpound of claim2B8 wherein|p is
1, Yis$ -NRLO)-, - Oy~ RCNR70-, ar - NRLOCO- ; Xis
-Het of - Het N(R10)|2, pnﬁ Het is (Unsybstituted or
substituted with {1- Nal kyl ory.CG3-C8 cycl oal kyl | 31.
The copmpound of cljalm 3Q whereih Y is -N{R10)- or |-0-
and X is -Het. 32. oround of claim1 wherein p
is 0; Xis -HetN(R10)2: and RIO is Hor |alkyl. 38.
The conpound of cllaim{ werein pis 1 apd Y is
-N(R10)-, -0-, -C( r -NR1I0OC(Ot; X is -IHHet
or -HetN(R10)2, an nsubsti t ut ed| or
substituted with 6 al:kyl or C3-C8 cycl oal kyl { 34.
The coppound of cljaim 1 erein the substituent -YP X
is located ®6 t he | depi tedlmdazopyrld ne rAng as in
formula (1"): WFJ)rN RN?@RNRB kKN

**A” indicates an activity level of less than 100nM in the HOS HIV infectivity

assay.

“B” indicates an activity level of between 100nM to 500nM in the HOS HIV

infectivity assay.

“C” indicates an activity level of between 500nM and 10uM in the HOS HIV

infectivity assay.

Compounds of the present invention demonstrate anti-HIV activity in the

range of ICs 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 10puM to about 50uM. Compounds of the present

invention demonstrate desired potency. Antiviral activity is separated from

cytotoxicity. Moreover, compounds of the present invention are believed to

provide a desired pharamcokinetic profile. Also, compounds of the present

invention are believed to provide a desired secondary biological profile.



R4 /_y P X 01. WO 2006/ 028896 PCT/ US2005/ 031098 182
35. The conpound of claim 1 wherein Het is piperidine,
wP2penzseddmie, azetidine, pyrrolidine, im dazol®B;T/082005/031098
pyridine. 36. The conmpound of claim1 wherein pis O
and X is -Het. 37. The conpound of claim 36 wherein
-Het is unsubstituted or suU@étituted with one or nore
Cl-C6 al kyl or C3-C8 cycloal kyl. 38. A compound
selected fromthe group consisting of
N- MeTes) compoyrais wereremplayed ipfrereewsaltfoin.i ni dazo[ 1, 2- a] p
yr 'GdA7|F|ée§e%rltcirw gﬁﬁ\gbrféoci with the rPoIInCIRIeS of Iaboratory animal care (NIH
ptmhwt@n(Np BoAB reylSpn p@gé)zaanibak@m&rzlﬁ[ng pRliey] pryaniohahuse. y

| ] rr‘:-‘Almdu h %é@ﬁ%bodlments of the present invention are herein illustrated
et r ahydr o- 8- qui nol i nam ne

aw qk#ﬁ@ﬁmd iRdetadl, he-inventien isylostimijed thereio. Eheabovel detafiedaz
d&ﬁ:ﬁpt?oh@b?é/ pioUidBd 4s exemplary of the resent ln\fentlon and should not be
-5, -tetrahydro qui nol 1 nam ne;
qus Ch?!f ccmlS{ fuiog qmpllrp@at@ﬂuqﬁanvﬁrtnlazo Mpdificatiqns wilipe obvious
toXh&d@éthéH}ﬁ ﬁhe@vrﬁaﬁd afl ﬁ{oﬁﬁieﬁﬁyng'tﬁat‘?dw rﬁ%ém&ﬁ the spirit of the
N, NN MTrinmethyl -M(2-{[nethyl (5,6,7,8-tetrahy -qu
myﬁntlpﬂ)arg @pﬁqqgﬂi to be included W|th the scope of the appended cIalms
nmet hyl }i m dazo[ 1, 2-a] pyri di n-5-yl)-1, 2- et hanedi am ne;
N-{[5-(3,5-Di nethyl -1-pi perazinyl )i mdazo[ 1, 2-a] pyri di
n-2-yl ] met hyl } - N- et hyl -
, 6,7, 8-tetrahydro- 8- qui nol i nam ne;
Met hyl - N-{[5-(3,4,5-trinmethyl-1-pi perazinyl)im dazo]
a] pyri di n- 2-
thyl }-5,6,7,8-tetrahydro-8-qui nol i nam ne;
Met hyl et hyl ) - N-{[ 5- (4- net hyl - 1- pi perazi nyl )i m daz
, 2-a] pyridin-2

ul

2-
ne
1-

afzwszssz<rz

nmet hyl } -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;
1- Met hyl et hyl') - N- ({5-[4- (1- et hyl et hyl ) - 1- pi perazin
I m dazo[ 1, 2- a] pyri di n-
| }ret hyl ) -5, 6,7, 8-tetrahydro-8-qui nol i nam ne;
(5-{4-[ (D et hyl am no) net hyl ] phenyl }i m dazo[ 1, 2-a] p
idin-2-yl)methyl]-N
hyl -5, 6, 7, 8-t et r ahydr o- 8- qui nol i nam ne;



N-(1- Methyl ethyl)-N-{[5-(1-pi perazinyl)imdazo[1,2-a]p
yridin-2-yl]nmethyl}-

WG 2@6/62889¢ et r ahydr o- 8- qui nol i nam ne; PCT/US2005/031098

N-({5-[(3R)-3-(D net hyl am no)-1-pyrrolidinyl]imdazo[1
, 2-a] pyridin-2-
yl }met hyl ) - N- et hyl -5, 6, 7, 877 et r ahydr o- 8- qui nol i nam ne

i\l—({5-[(38)-3-(Di met hyl ami no) - 1- pyrrolidinyl]imdazo[1
,2-a] pyridin-2
}: ~N-met hyl -5, 6, 7, 8-tetrahydro-8-qui nol i nam ne
W?“J”'\)%E'%B%Abd/)'&zss% PCT/ US2005/ 031098 183
N-{[5-(3-Am no-1-azetidinyl)imdazo[ 1, 2-a] pyridin-2-yl
] met H] ,@f 6,7, 8-tetrahydro-8-quinol i nam ne;
1'N—({ ¢ %% %ﬂl-nulaf’(i) pyrrol idinyl]imdazo[1l, 2-a] pyrid
in-2-yl }ymet hyl) - N-(R
nmet hyl -5,6,7,8-tetra
N- Met hyl - N- ({5- [ et hyl
-met hyl - 3- pyrrol i di nyl

i nol i nam ne;

I
I( )dazo[ 1, 2- a] pyri di n- 2-

yl }met hyl ) -5, 6, 7, 8- tetr&hydr - 8- qui nol i nam ne;
N-{[5- (Hexahydro-1
1, 4-di azepin-1-y1) i m N~R%] pyri di n-2-yI ] met hyl }

0- 8- qui nol i nam ne;

hy%go- 1

m,SYLenghydro-S-quinoIinam
xy)ethyl] 1- pi perazinyl }i

5-
m i
-N- nethyl-5,6,7, 8-tetrahyfdr
N- Met hyl - N-{[ 5- (4 net hyl
H 1, 4-di azepin-1-yl)im
a]pyrldln 2-yl ] methyl }-5,
i ne;
N- Met hyl - N-[ (5- {4-[ 2- (meQ\hy
m dazo[ 1, 2- a] pyr|d| n- 2 (R
yl)methyl]-5,6, 7, 8-tetrahydro-8-qui n@} i nani ne;
N- Cycl opr opyl - N-{[5 (4- et hyl - 1- pi perazi nyl )i m dazo[ 1,
2-a] pyridin-2-
whargifet hyl } - 5, 6, 7, 8- t et rahydr o- 8- qui nol i nami ne;
tlé\lolvpt )21-!\!—({5 [4 (et hyl am no) - 1- pi peri dinyl ]i m dazo[
, 2-'al pyri di n-2-
yI}rrethyI) 5,6, 7, 8-tetrahydro-8-qui nol i nam ne;

{F£ ﬁdéﬁrﬁ@hg@sk @w%ik@hwéxwrm Garsalidt, dyAddnyii-feay 2-y

m?o708 §fQ)a|Rydro 8- qui nol i nami ne;
N-({5 [ 4- (D| rrethyl am no) - 1- pi peridinyl]imdazo[1, 2-a]p
i di n-2-yl }meth
eaﬁéchymdeweethw ig élpgmy hrlsatsylgalkuonikery gyl cycloalkyl,
cy&oé[k@nﬂ"fﬂyblmﬂy 1|§@t' R@LIaE BRI, THARZEHEt, 2REDRYT INRCR? 2-
I¥N R’, |¥C}(O)R1 ,-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),Ay, cyano, nitro, or azido;

nis0, 1, or2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, -R®cycloalkyl,
alkenyl, alkynyl, -R®Ay, -R?0R?®, or -R*S(0),R°; wherein R? is not substituted with

amine or alkylamine;

R®is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R°Ay, or -R*S(O),R>;



tetrahydro- 8- qui nol i nam ne; N-Methyl - N-{[5- (4- et hyl -

- pi perazi nyl )i mdazo[ 1, 2-a] pyridin-2-yl Jnmethyl }-6, 7-
wal2degazssobdH- cycl opent af b] pyr| di n- 7-am ne; PCT/US2005/031098

N- Met hyl - N-{[ 5- (4- et hyl -

- pi perazinyl )i m dazo[ 1, 2- a] pyridin-2-yl ] methyl}-

6,7, 8,9-tetrahydro-5H cycl dﬁ&pt a[ b] pyri di n-9-am ne;

(8S)-N-Met hyl - N-{[ 5- (4- et hyl -

- pi pera2| nyl )i m dazo[ 1, 2- a] pyri d| n- 2
eagh]|Rfendepehdantls ighadogern, halogiiyloalBylqalkeruil.iatismyineycloalkyl,
BN aAY, (her (MBS gL O SoREL HOR®! SaeRT 1

-RINR wrsﬂq(OW& -Z(@R'dt C@h@'@r@aeodm‘)n@(f)w‘&ﬁﬂwe@(o)ﬁ\y
O ORI SN T S I O B9 1 - e (2

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

m@?TN? hyl - N-{[ 5- (4- met hyl - 1- pi perazi nyl )i m dazo[ 1, 2
pyridin-2-yl]methyl}-
5,6, 7, 8-tetrahydro-8-qui noli nam ne; WO 2006/ 028896

© fgg Lrlﬁ?e%%ﬁﬁ/%ﬁ%@?& ﬁ'ﬂ‘ﬁ)a'ﬁ’}yﬂ glk(yﬂyln%{ch allkyl Oﬁlpﬁye’r azinyl)i

m dazo[ 1, 2- a] pyr|d| n- 2-

P hyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne;
b(é‘8S§Fef N-{[5- (4 Met hyl - 1- pi perazi nyl )i m dazo[ 1, 2-a] pyri d
i n-2-yl]methyl}-N-propyl -

Y R -ARWS: éEt? INR' Q- Riraeg o) '@(@T D8(0)0-, -NR™G(OIN(R")-
8S) - N- opro 1 et hyI@§7 5-(4- met - pi perazin
Si@ )x%ﬁi -.20r - NRS(
a] pyr| di n- 2-yl ] met hyI} 5 6, 7, 8-t etrahydr o- 8- qui nol i nam

X (%gﬂ(ﬂ\i)scrﬁymm\f){ [AYNR NetRAYNRD)p AN i A HI(R 2.

-He@] RYHéthHhrZ(R“’)l NREMNIR™),, HetRaN(R"’)z “R*HetR*N(R™),, -HetR?Ay,
6, t et rahydr o- 8- qumo I nam n

or(- B'S}RaNe{[ 5- (4- Met hyl - 1- pi per azi nyI )i mi dazo[ 1, 2-a] pyri d
in-2-yl]nmethyl}-N
henyl nmet hy Izy5678tetrahydro - qui nol i nam n
eé(‘Sﬁ -indgpepdentiyds élbwéﬁ";/P?WM#“]QSW‘{G[%W'(MO%@WPFBPf Blkyle

o%oacﬁ"h‘%hlo)(yl 2)Fé!!'bza‘ﬂ{yi’eng optlonallg substltuted W|th one or more of alkyl, oxo or
al pyridin- t et rahydr o- 8- qui nol’i nam
hydrxyl, alkenylene cycloalkeny ene, or alkynylene

(8S)-N-[(3-Fl uorophenyl)mst hyl ] -N-{[5- (4- net hyl - 1- pi pe
razipyl )i m daz
e@;ﬁ/‘ mpﬁerzieyﬂy Wé’l’ mﬂw} ayclgallryl galkeny}, aivav'ocmmeﬁbu i nam
-Re&Rloalkyl, -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?OH, -R*0OR®, -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 q independently is 0, 1, or 2;

each Ay independently represents an optionally substituted aryl group; and



(8S)-N-[ (4-Fl uorophenyl)met hyl ] -N-{[5-(4-nethyl -1-pi pe
razinyl)imdazo[ 1, 2-

wappyoisdha- 2-yl ] met hyl }- 5, 6, 7, 8-t et r ahydr o- 8- qRACTIOS2002081098
i ne;
(8S)-N-[(3-Bronophenyl ) met hyI] N-{[5- (4-nethyl - 1- pi per
azinyl)imdazo[1, 2
a] pyridin-2-yl]methyl }-5, 6, 7 8-t etrahydro- 8- qui nol-i nam
i ne;

egch$)et lndepandindritiessyity aropidnplisybisttuted-4red-hof 6-memised
e R S VAT S A e R

thereef.

(8S)- N-[(2- Met hyl phenyl ) net hyl ] - N-{[ 5- (4- et hyl - 1- pi pe

razinyl)im daz%[ﬁ:é 2-
2.a] pyFhedeampoupdohelaing 1 wheren 7Hgt is optierajlv sebBituied wih ahlgast
od(égrg)alkm_ [ ékoxx/ehydrox Ihgﬁl)c;??n hah)a,kjyl C ?Ta|kyg cycloalllq(?/)l(y i:yano
amige pamiagi @f)ﬁ"))ﬂ'&ﬁ"dazo[ 1,2

a] pyrl di n-2-yl]nmethyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam

3. ( 88) The ?WWWPBM@&WW@@ iy Js- eptiopally subatituied with atlqast
orePdfi A )a'll@(ﬁ%e[ol( halogen haloalkyl cycloalkyl cycloalkoxy cyano,
]pyrldln 2=y %/ , 7, ¥ray 8- qui nol i nam

arpige; amino, or aIkyIamlno
(8S) - N-{[5-(4-Met hyI 1 pi perazinyl)im dazo[ 1, 2-a] pyrid
in-2-yl]nmethyl}-

4(tr|TWQJWF§PH)ﬂfH§H%ﬁW']eﬁ%?h?I1} 5,6,7,8-tetrahydro-8-q
ui nol i nam ne;

5|(§S)2T@|>!!-ﬁ{“gi’g‘?‘§5; ?/?k'g%a%vhglree§5225 nyl )i m dazo[ 1, 2-a] pyrid
(trifl uororret hyl ) phenyl ] net hyl } -5, 6, 7, 8-t et rahydr o- 8- q
ui nol i nam

G(SS)W@ qqrnnqqostqﬂyiam;?)vﬁw&wﬂ'ﬁé& Ry cyglagliey. puRIRRRy | - 1
e ARG K b )90
(8S)-N-{[3-(Methyl oxy) phenyl ] net hyl }-N-{[5-(4-nethyl -1

8.pi peFHFHPROUNGA BN T WIesin g i5 &t n- 2-yI ] met hyl } - 5, 6, 7, 8
-t et rahydr o- 8- qui nol i nam ne; WD 2006/ 028896
PCT/ US2005/ 031098 185 .

9-( 8S) The $9Mrquueoh FlBR y \WeEsID MisBt hyl } - N-{[ 5- (4- met hyl - 1

hy|

It g? fh?pﬁ%%ggd@mﬁgéo %E}'/\rlé (1j|ap1d R |s ar}gggen héloal'kyl alkyl,
ORS’SNRFR{ [cb.R1% WNMRétdr)ﬁyar)@henW ]

met hyl } - N-{[ 5- (4- met hyl -

pi perazinyl )i m dazo[ 1, 2- a]pyr|d| n-2-yl]nmethyl}-5,6,7,8
1t.t et TRy Fouhd B clafrh 1 Whekdle R? is H, alkyl, haloalkyl, RaORs or
%ai (4- BI phenyl yl et hyl ) - N-{[5 (4- met hyl - 1- pi per azi

i dazo[ 1, 2-
a] pyr| di n-2-yl]methyl }-5, 6, 7, 8-t et rahydr o- 8- qui nol i nam

15( 6s) | The $9r8Rqupdi a5 CRi Wmaﬁaﬁ RN R BERR 2. a] pyr i d

2-yl ] methyl }-N-{[ 4-(

13. The compound of claim 11 wherein R? is H, alkyl, or cycloalkyl.

14. The compound of claim 11 wherein R? is alkyl.



nmet hyl propyl ) phenyl | net hyl }-5, 6, 7, 8-t et r ahydr o- 8- qui no
i nam ne;
wQ@2qoppzss9et- Met hyl - 1- pi perazi nyl )i m dazo[ 1, 2- a] pyT/Usions/@31098
-yl Tmethyl }[(8S)-5,6,7, 8-
t et r ahydr o- 8- qui nol i nyl ] am no} et hanol ;
3-{{[5-(4- Methyl -1-pi perazit@gl )i m dazo[ 1, 2-a] pyri di n-2
-yl Tnmethyl }[(8S)-5,6,7, 8-
t et r ahydr o- 8- qui nol i nyl ] am no} - 1- pr opanol ;
(8S)-N-{[5-(4- Am no-1-pi peridinyl)imdazo[ 1, 2-a] pyridi

- 9. - - 3.
1%, 6. ﬁ%&ﬁ%&ﬁﬁhh fgl?'g%%‘&eh%ﬁ‘ |R?1 hsnlil,naéI?yl,'{\Laloalkyl, cycloalkyl, alkenyl,

orMdIkYnyITri met hyl - N -[ 2- ({nmet hyl [ (8S) -5, 6, 7, 8-t etrahydro-
. 8_
qgui nol i nyl ] am no} net hyl )i m dazo[ 1, 2-a] pyri di n-5-yl]-1,
18- et Henemipovndef claim 15 wherein R% is H, alkyl, haloalkyl, or cycloalkyl.
(8S) - N-{[5- (Hexahydropyrrol o[ 1, 2-a] pyrazi n-2(1
H) -yl )i mdazo[ 1, 2-a] pyridin-2
1%1 | mBhehgdmpaundef bigim 56 @heredr Reisrthbyalky- 8- qui nol i nami ne

,(88)-I\I-({5-[(3R)-3-(Di met hyl am no) - 1-pyrrolidinyl]imd
18z o[ Thexeauppouni ¢f plaipa 17 wherein R® is H.

yl }ret hyl ) - N-net hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne

; (8S)-N-{[5-(Hexahydro-1 .

194 1, Bhedéqumpasing of clgim) il mhgegiolis 2- a] pyri di n- 2-

yl ] met hyl } - N-nmet hyl -5, 6, 7, 8-t et rahydr o- 8- qui nol i nam ne

;  (8S)-N-Methyl -N-{[5-(4-net hyl hexahydro-1
204 1, Bhejeamprgyind of ciain) il wheegimpmiis A or 2.

a] pyridin-2-yl]methyl}-5,6,7, 8-tetrahydro-8-quinolinam

i ne;
21.8S) The earepgund f clamn RehBiegin m-igdt hyl - 3- pyrrol i di nyl ) am

i no]i mdazo[ 1, 2-

a] pyridin-2-yl}nmethyl)-5,6,7,8-tetrahydro-8-qui noli nam
23.ne: The compound of claim 21 wherein R* is halogen, haloalkyl, alkyl, OR™,
NIQQTQ’),, ch: ﬁbt Fb'l\lﬁhh(,{of’b{lém hyl (1- et hyl - 4- pi peri di nyl ) am

nol] I m dazo[ 1, 2-

a] pyridin-2-yl}methyl)-5,6,7, 8-tetrahydro-8-quinolinam
23."€; The compound of claim 1 wherein p is 0 and X is -R?N(R'%),, -AyR®N(R"°),,
(38%- N-{[5-(4-Ethyl-1-pi perazinyl )i dazo[ 1, 2- 10§Jyrl [

-RAAPRIN(R t}-ﬁiﬁ%twﬁ( 2, -R?HetN(R"™),, or -HetR*N(R™)..
5,6, 7, 8-tetrahydro-8-qui nol i nam ne;
8S)-N-Met hyl - N-({5-[4-(1-nethyleth - 1- pi perazinyl ]i
24$n' d;mﬂ qqrgpq);pg)gf él{ginhgéw%ereinx isy -RN( 40?2, -HeI?, -R®Het, -He){NJR“’)g,
_Rahgfmhh{zl or MR Rt r ahydr o- 8- qui nol i nam ne;

(8S)-N {5-[(38)-3-2Di met hyl am no) - 1-pyrrolidinyl]imd

azo[ 1, 2-a] pyridin-2 _ _ _
29 |} A dmpdina®k Bidlm 24 Gnérey K8 fﬂWﬁ“géﬁe@luR%tl éam ne

W0 ,2006/028896 PCT/ US2005/ 031098 1
-HetN(R"),.

26. The compound of claim 1 wherein

pis1;

Y is -N(R")-, -O-, -S-, -C(O)NR"’-, -NR'°C(O)-, or -S(0),NR'’-; and

X is -R®N(R"%),, -AyR*N(R"),, -R?°AyR®N(R"?),, -Het, -R®Het, -HetN(R'®),,
-R®HetN(R"),, or -HetR*N(R™),.

27. The compound of claim 26 wherein



(8S)-N-({5-[(3R)-3-Am no-1-pyrrolidinyl]imdazo[1, 2-a]
pyridin-2-yl}nmethyl)-N

woredohpessde 6, 7, 8-t et rahydr o- 8- qui nol i nam ne; PCT/US2005/031098
(8S)-N-({5-[(3R)-3-(Di ethylam no)-1-pyrrolidinyl]imda
zo[ 1, 2- a] pyri di n-2-
yI }nethyl )-N-nethyl -5, 6, 7, 88tet r ahydr o- 8- qui nol i nani ne

(88) N({5-[(3R)-3-(Di net hyl ami no)-1-pyrrolidinyl]imd
Y sz (R, 2 eq)m@GQiNsz or -NR'°C(0)-; and

X R e SR TPl RS R0y -1 pyr rol £4i nyi 11 i d
azo[ 1, 2-a] pyri di n- 2-

28!} REYShp O I RMri 3 vihefeiff t 1S 525G Br AKYIRE i RATIKDE or

cycR@JkyhLR {SH 2lRyt) hatoglioil,as cglvalilvols-0L apg m 10, di nyl ]i mi d
azo[ 1, 2-a] pyri di n- 2-

I }ethyl)-N-(1-nmethyl ethyl)-5,6,7, 8-tetrahydro-8-quin
%| i n&e grempound of claim 28 wherein p is 0 and X is -Het or -HetN(R™),, R is

Hgéﬁ_%)lkyl'%r{dcygtl i€ DRUBEiTRIDY shipditdtdd with TR, Ik bIBLBY btiBdikyl.
pyrrol i di nyl]imdazo[1,2-a]pyridin-2-yl}methyl)-5, 6 7,

-t 10
efﬁé‘@é(rﬂg&irf% éi%laﬂﬁ'zb ?fﬁ%’ré?r‘?ﬁ f"i‘d{ is-NRD)-, 'r?'l ?CON 59
I\&Q @IQ] pyisi- UetrprgHet )2 and Het is unsubstlﬁjted or subs ituted with C4-Csg

awl]o‘?*dﬂd Ty éog kyl; 8-t etrahydro- 8- qui nol i nam ne;
Ayl = M T 2- ({met hyl [ (8S)- 5.6.7,8-tetranydro-8-

qui nol i nyl ] am no} et hyl )i m dazo[ 1, 2-a] pyri din-5-yl]-1,
3%- et fpdgsth rﬂeofclalm 30 wherelnYls -N(R"°)- or -O- and X is —Het.
(8S)-N-Methyl -N-[ (5-{[2-(1-pyrrolidinyl)ethyl]am no}im
i dazo[ 1, 2- a]pyrldln 2
37' ) ”’?ﬁé‘%r}w% n@i o?c%lrﬁ qtvvh%ii’é"ﬁ“b(?s 87 Q% Mk ATy ré‘ﬁd R"is H or
8S) [(5-{[2-(1-piperidinyl)ethyl]|am no}in
algdz o[ 1, 2- a] pyri d| n- 2-
yl)methyl]-5, 6,7, 8-tetrahydro-8-qui nol i nam ne;
8S)-N-[(5-{[2-(Di et hyl t hyl i.md
3oy HeempITT R A nneran b e 1 and Y o iR L, 87 oY, or
NFEP)=; X 8 -Hefort- ﬁbfl\ﬂhlpgzr Qn@HGHbrﬂ:ﬁLuﬂlﬁmté@or substituted with C-
(88 N Met hyl - 1-pyrrolidinyl)ethyl]oxy}imd
Caé'b{"f’r@’cﬁsﬂ?'%'?(ﬂ 2-
yl)methyl]-5, 6, 7 8- tetrahydro 8- qui nol i nam ne;
88) N-I\/bthyl é’ [ 2-(1-piperidinyl)ethyl]oxy}imda
3%o[ 1T Q?rﬁmqqgilqﬁc whereln the substituent —Y-X is Iocat on the

dé/d.&ta@tdwbicp?n&nznﬁgtagwtahﬁ@lé@rﬁ qui nol i nami ne; and

pharmaceutical ly accept able salts or esters thereof.
39. A conpound sel R ed fromthe group consisting of
N-Met hyl - N-{[ 5- (4- met hy<
- pi perazinyl)imdazo[ 1 |2 a] pyri

i)n-2-y| ] met hyl } -
t



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

N-{[ 5-(4-Ethyl -1-pi perazi nyl )i mdazo[ 1, 2-a] pyridin-2-y
wo 2aventsghg - N- net hyl - PCT/US2005/031098

5,6, 7, 8-tetrahydro-8-quinolinam ne;

N-Met hyl - N- ({5-[ 4- ( 1- net hyl ethyl) 1- pi perazinyl]im daz

o[ 1, 2-a] pyri di n- 2- 182

yl }ret hyl ) -5, 6, 7, 8-t et rahydr o- 8- qui nol i nani ne; WO

2006/ 028896 PCT/ US2005/ 031098 187
33N MeT g compqyne-of clagm g avherein e} isrpipexidilel pipetdzingr azatiding;

PR SRt o PR 6. (4 methy -1-pipe
razinyl)im dazo[ 1, 2- a] pyri di n- 2-
| ) ’ ‘ o
3%— ]( ?ﬁi%ﬁ@?‘g{@ycﬁf%@?{ @I ﬁﬁs ﬁgﬁHW HéF;n gepl perazin
yl ]im dazo[ 1, 2-a] pyridin
32"yl i‘ﬁ@&ﬂ%‘)éurﬁ CF’C%H‘ﬁ?F %Jh%?éw drgr S uAsil dtébaGF é&?itlt5ted with

N (1- Met pi perazinyl)i mdazo
ong (prcmﬁrezcwq:q aﬂgyl 19y C3-Cs cycloalkyl.
5,6, 7, 8-tetrahydro-8-qui nol i nam ne;

N-({5-[(3R)-3-(D nethyl am no)-1-pyrrolidinyl]indazo[1l
38. 2( g)J\ﬁg)f(ﬁqu)Jm ge(lected fror¥1 the grou% conggtmg of vt [

yl } nRINh - Y BRE MG thyr-1 SoiderSzih i RIBYSH 2-SpHdinolynRRtHyhe

5.R7;8-tetrebydRigauinaliggeinegi ny| ) i ni dazo[ 1, 2- a] pyrl d| n-2-yl

] i M{[&'}-(?DElﬁgthﬁlberém%@(%gbﬁg nﬁry({]#(?lﬁn A@)é[tl 2- a| py)Fled

5.61- ézte}rlah%rprml)mwamme
t hyl WAL ]

N Mo NG Ey ELRR ISR IR 2 alpvridin 2.
y|}ﬁ‘%¥5&'bg B, bS&thWr@r%qgnolmamme

yl } Wﬁtl\hwth)l /@{[@ (lp ek SirdyRmyigs L1 B2 3pyrRInl L9 ERy1-5,6,7,8-

teHahvdAO r‘&ﬁ’é}ﬁ'f‘ﬁmI@yl)l m dazo[ 1, 2- a] pyri di n- 2-yl ] net hyl }
- N By Nyfnrﬁetﬁyﬂl\l'fizf{?ﬁétﬁsﬂ(ﬁscﬁ ﬂaﬁet?éﬂfaﬂi -8 B@MoMi)Yamino]

N- Met h exa
AR AR SR
a] ple{Fb (3, ZDihdtARIberazing)irhidzb[@ L2- APYrHiR-28/FHetiyALA-FMy -
5 ﬁp7|\ﬁ;teﬁr;?thlaot8c@u'mim[awrﬁret hyl oxy) et hyl ] - 1- pi per azi nyl }i
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5,6,7,8-tetrahydro-8-quinolinamine;
N-({5-[4-(Dimethylamino)-1-piperidinyllimidazo[1,2-a]pyridin-2-yl}methyl)-N-
methyl-5,6,7,8-tetrahydro-8-quinolinamine;
N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yllmethyl}-5,6,7,8-
tetrahydro-8-quinolinamine;
N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-6,7-
dihydro-5H-cyclopenta[b]pyridin-7-amine;



5,6, 7, 8-tetrahydro-8-qui nol i nam ne;
(8S)-N-Met hyl - N-{1-[5-(4-nethyl -1-pi perazinyl)imdazo]

wd 2®em2g8yd i di n- 2- PCT/US2005/031098
yl]ethyl}-5,6,7,8-tetrahydro-8-qui nolinam ne; and
pharmaceutically acceptable salts or esters thereof.
42. The conpound of any ond88f clains 1 to 41
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N,N,N-Trimethyl-N'-[2-({methyI[(8S)-5,6,7,8-tetrahydro-8-
quinolinyllJamino}methyl)imidazo[1,2-a]pyridin-5-yl}-1,2-ethanediamine;
(8S)-N-{[5-(Hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)imidazo[1,2-a]pyridin-2-
yllmethyl}-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyl]imidazo[1,2-a]pyridin-2-
yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(Hexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-a]pyridin-2-
yllmethyl}-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Methyl-N-{[5-(4-methylhexahydro-1H-1,4-diazepin-1-yl)imidazo[1,2-
alpyridin-2-yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
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| ung di seases, hypersensitil®®ty pneunoniti s,

eosi nophilic pneunonitis, delayed-type

hypersensitivity, interstitial |ung disease (ILD),

i di dBar NrMetb)t#M—({ﬁa{wttM(bmhg -3- wgqll@lnyl);anmwmmazo“ 2-
ABHIEGHERY S ETiaboa e SRaRdlihhs, | System ¢

ero ‘ositis or

ren
sor Gaeb ey Cetalt f-methyiAmiperiginydainolimidazol1,2-
AR 521?%&%2 I56/7 BAERANERSe-ofidfathiher of es, | nsect

0|nnune di seases, rheunat0|d
art Hgﬁi -NS{[5-4skBthlat- P@ewmuk)lml¢a50[1s§rglpdﬁﬁila 2\iigeshyl}-N-methyl-

56%1‘&9&%}&5&3%”{&'@&%81 a gravis, juvenile onset

di abet es, | omer ul onep hrItIS aut oi nmune throiditis,

gr af(ﬁSP‘Qﬁ'M%tthdVr({%[M(b-gjeélmtletmgl} &pinesazinyllimidazo[1,2-a]pyridin-2-
yl}%ei}ﬁ}l) ygrysg‘@,ggﬁm @Lqimﬁammlenfl amat ory bowel

di seases, di sease, ul cerative colitus

spor(&p)-b- ({%Kﬁﬁ)r%rﬂa'ﬂwfyéam@e) %Pbra@tdﬁ‘e(l]mp@aipﬁa%ﬁkayndln -2-
y et &g%?%%? B&@ﬁé@ahﬁa ~quinblifd¥RE.0ry WO 2006/ 028896

PCT/ 98 der mat oses, ermatitis, eczemm

at opBe)-Bel(FrHBR Y $-ming-1 ygpldinydipigazol heraluridin &-ylimethyl)-N-

mé‘ﬁw?l‘-@@'?'aatetrﬁl%ﬁﬁéuslddlr%hné}ﬁﬁém' zing, cut aneous
rsens eoqQsi nophi |

hy otis,
BB (-SSR DRty amisgicl-Brr e ANy G iiezor. 2> din 2:

ylﬂnﬁéﬂ@l) meélﬁgﬁf% ?BQS&&@drd—B%&M@Iuﬂaﬁlﬁlﬁ@fS 48. The
in the condition or disease

| s Hﬁ\?) Nr(ﬁ%ﬂ?ﬁb% (Dm%wame} dreyrrelisinylimidazoft. P-giryaeing,

yl}ﬁﬁetl'g?ﬁ)nﬁ%rthyl é%?ﬂhﬂrﬁ%@&ﬂﬁn@ﬁnaﬁhr@é m 47 wner e| n the
con on or dis is HV infection

conp8§hly- %E%’Fh?ﬁ@'ﬂe&hmm%é PWO'H"H”%C’QZOIBZ @lpyr'ﬂ'"t%e

yl}'mWI)aN%pﬁyl 5f6f7 &té}&@hy@r@t@a@m&%nﬁ@ in the treat ment
ion or disease npdul ated

or Q
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pﬁﬂ&ﬁdnhﬂ}ﬁﬁfdﬁ%[ﬂ 204]pridiR Py sty 6, HisMeiratyaed-B Qinolinamine;
(88) eas’t%yl N-{1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yl]ethyl}-
5,6,7,8-tetrahydro-8-quinolinamine; and pharmaceutically acceptable salts or esters
thereof.

40. A compound selected from the group consisting of
(8S)-N-Methyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-{[5-(4-Methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-ylJmethyl}-N-(2-
methylpropyl)-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Ethyl-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-yljmethyl}-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-(1-Methylethyl)-N-{[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllmethyl}-5,6,7,8-tetrahydro-8-quinolinamine;



associ ated with hemat opoi esis, controlling the side

ef fects of chenot herapy, enhancing the success of
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necrotli zi n cut aneous, ersenS|t|V|t§Bvascm

VO 2685\ ablﬁfPEHEﬂ@[é/ RYygEN-2{H4)-¢ 9??%%}%’4’]%”"'" s

ynwaﬁylpw-rﬁaﬁym@hIaLtbﬁarﬁm&elqurﬁmna%ﬁ.ﬂebr ain, breast,
prosta aenatogoetlc tissue cancers.

Pl I BRI D R R N R e
yupﬁetﬂylmrrﬁ@thyltsis Hla\éetraﬁ\jd%—etq@ﬁhouﬁémmaat 0| d arthritis,
tion, or can ound as in
RPRTCA AT T PR e o M e
yl]nﬁ’ét%ﬂ}-{\lﬂﬁethﬁfs 6, Mtletrg}Mré efqutdbﬁnérﬁlﬂét men;I Ior t ]
prop axi s con r se nodul a . a
Chore By sr Cotrbyheratyiont e arenn oparoetol 2
a]gwmaS Qr}qmihyqlsas 8- t&trél@dr&&-quﬁ?hna'ﬂ‘inﬂemt hod of claim
n ep or
o S RN AR Ry i ey bapolgazo(t.2-
alpPicE-Riyimetidi)s&E6.9 Bstetrabyipe-Bajuatblinarhinehenat opoi esi s,
cont {BQ)JI\}-Hg-(J-Eﬁ\yFH %ﬁ)e?nglne?)}rﬁldngo[f E [imyngm f‘ Eﬁ/methyl} -N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Methyl-N-({5-[4-(1-methylethyl)-1-piperazinyllimidazo[1,2-a]pyridin-2-
yl}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;
(8S)-N-({5-[(3R)-3-(Diethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-
yl}methyl)-N-methyl-5,6,7,8-tetrahydro-8-quinolinamine;
(85)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinyllimidazo[1,2-a]pyridin-2-
yl}methyl)-N-ethyl-5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-({5-[(3R)-3-(Dimethylamino)-1-pyrrolidinylJimidazo[1,2-a]pyridin-2-
yl}methyl)-N-propyl-5,6,7,8-tetrahydro-8-quinolinamine;
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M 8 said therapeutic agent is sel ected
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t r an@S)HNRYREREthYR1 pigetdzinyplngiBaztp1,2-a]pyridin-2-yl]methyl}-N-methyl-
5,6,7,8-tetrahydro-8-quinolinamine;
(8S)-N-Methyl-N-{1-[5-(4-methyl-1-piperazinyl)imidazo[1,2-a]pyridin-2-
yllethyl}-5,6,7,8-tetrahydro-8-quinolinamine; and pharmaceutically acceptable salts or

esters thereof.

42. The compound of any one of claims 1 to 41 substantially as hereinbefore
defined with reference to any one of the Examples.

43. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 41, and a pharmaceutically acceptable carrier.



zi dovudi ne, di danosine, |am vudi ne, zal citabine,

abacavir, stavidine, adefovir, adefovir dipivoxil,
wo owessvdre, todoxil, and simlar agents; PCT/US2005/031098

non- nucl eoti de reverse transcriptase inhibitors

(i ncludi ng an agent having anti-oxidation activity

such as imunocal, oltiprd®2 etc.) such as

nevirapine, delavirdine, efavirenz, loviride,

i mmunocal , oltipraz, and simlar agents; protease
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45. A compound according to any one of claims 1 to 41 for use as an active

therapeutic substance.

46. A compound according to any one of claims 1 to 41 for use in the treatment or
prophylaxis of diseases and conditions caused by inappropriate activity of CXCR4.

47. A compound according to any one of claims 1 to 41 for use in the treatment or
prophylaxis of HIV infection, diseases associated with hematopoiesis, controlling the
side effects of chemotherapy, enhancing the success of bone marrow
transplantation, enhancing wound healing and burn treatment, combating bacterial
infections in leukemia, inflammation, inflammatory or allergic diseases, asthma,
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, psoriatic arthritis, systemic lupus
erythematosus, myastenia gravis, juvenile onset diabetes, glomerulonephritis,
autoimmune throiditis, graft rejection, allograft rejection, graft-versus-host disease,
inflammatory bowel diseases, Crohn’ s disease, ulcerative colitus, spondylo-

arthropathies, scleroderma, psoriasis, T-cell-mediated psoriasis, inflammatory



nis 0, 1, or 2; R2is selected froma group

consisting of H, alkyl, haloal kyl, cycloalkyl,
wo Racyzsiseal kyl , al kenyl, al kynyl, -RaAy, - RaQRS[/US2005/031098

-RaS( O gR5; wherein R2 is not substituted with am ne

or alkylamne R3 is H, alkyl, haloal kyl, cycloal kyl,

al kenyl, al kynyl, -RaAy, , 198 -RaS(O gR5; each R4

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

al kynyl, cycloal kyl, cycloal kenyl, -Ay, -NHAy, -Het,
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tiskue @ancers. WO 2006/ 028896 PCT/ US2005/ 031098 197 each RS
I ndependently is H, alkyl, alkenyl, alkynyl,
cycloalkyl or -Ay; plsOor 1; YIS-NRlO- -0-,

I\?ounhl%lelgn@l? whegl‘p}he’con@( Qr) Qr disease is HIV infection,
- NRlO @) -S( O R10-, or

rhewmw @}fq'ﬂls xnelasnmﬁlcqﬂaley QanceRaN( RlO) 2, -AYN(R 0) 2,
- RaAyN(R 0) 2, -AyRaN( R 0)2, -RaAyRaN(R 0)2, -Het,
- RaHet, - Het N( RlOP - RaHet N( R10) 2, - Het RaN( R10) 2, _
4Q. Ra@mmp@fca}qéﬂmmrem cop@p%p@lsee@gdshH infection.
i ndependently is al kyl ene optionally substituted with

one or nore of alkyl, oxo or hydroxyl, cycloal kyl ene
SOpt i Gl q/ccmwﬂta@@@e"w@ ANy ABS gf claiBisd taF41dn e Magyfacture

of & medi¥aHhentbr uskl ik Wﬁﬁﬂﬁen@&@r&ﬁiyl&&@ﬁf %rb%ndl%n or disease
al kynyl ene; each 0 independently is H, alkyl

mEWPtGﬁIbN)ﬂ cheg]opg@ﬁygcepgprkynw cyci oal kenyl ,
- Racycl oal kyl, -RaOH, -RaOR5, -RaNR6R7, or -RaHet each
R6 and R7 |ndependently are selected fromH, alkyl,
51a| ke'f\§ﬁf of aaq:q(gmnd aCE‘}"@WSéP W“Im 5g>y\g]efpaq1 rp}hpamokme receptor is
cxBraycl oal kyl, -RaCH, -RaOR5, -RaNRBR9, -Ay, -Het,
- RaAy, - RaHet, or -S(OgR5; each of R 8 and RO
i ndependently are selected fromH or alkyl; each ¢

52 ndepsnerntdnipdundGccdrdinglto dny one of claims 1 to 41 in the manufacture
of a medicament for use in the treatment or prophylaxis of HIV infection, diseases
associated with hematopoiesis, controlling the side effects of chemotherapy,
enhancing the success of boné marrow transplantation, enhancing wound healing
and burn treatment, combating bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, 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 dermatomyaositis, systemic anaphylaxis or hypersensitivity responses,
drug allergies, insect sting allergies, autoimmune diseases, rheumatoid arthritis,
psoriatic arthritis, systemic lupus erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis, graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel diseases, Crohn’s disease, ulcerative
colitus, spondylo-arthropathies, scleroderma, psoriasis, T-cell-mediated psoriasis,
inflammatory dermatoses, dermatitis, eczema, atopic dermatitis, allergic contact

dermatitis, urticaria, vasculitis, necrotizing, cutaneous, hypersensitivity vasculitis,



each Ay independently represents an optionally
substituted aryl group; and each Het independently
WO epresssnt s an optionally substituted 4-, 5-, BPET/US2005/031098
6- menbered heterocyclyl or heteroaryl group;
conprising the steps of reacting a conmpound of formula
(1) WD 2006/ 028896 PCT/ US2045/031098 198 (Rn tN
(11) O with a compound of formula (I1V) NNR2Z NR3 N
y PP (R4)r, (IV) under reductive am nation conditions
eqoginpplitfumiotis, eosiprrivis fasciifis ramd baaig,| Breast ggostalep lungewrs

D rat.J of a conpound of formula (1) (R)n
h%ﬁﬂ%téd&%f{gﬁ%@ C%hﬁ}g'RS N"YPp (RAm(l) wherein: t
is 1 each R independently is H, each Rl independently
S Y elait} 52 Winofd) A W arder i
?déygpgéfﬁﬁ%‘b,orﬁ?ygﬁgg!igﬁyl 5 -A?/I%H-(ﬁ%)b?d'mt, é%ﬁﬁe‘? ’HIV
infeckiRrg rheumajoid atthdlis, inflagartion, arigRN@®R , WO 2006/ 028896
PCT/ US2005/ 031098
54. Use of a compound as in claim 52 wherein the condition or disorder is HIV

infection.

55. A method for the treatment or prophylaxis of a condition or disease modulated
by a chemokine receptor comprising the administration of a compound of claims 1 to
41.

56. The method of claim 55 wherein the chemokine receptor is CXCR4.

57. A method for the treatment or prophylaxis of HIV infection, diseases
associated with hematopoiesis, controlling the side effects of chemotherapy,
enhancing the success of bone marrow transplantation, enhancing wound healing
and burn treatment, combating bacterial infections in leukemia, inflammation,
inflammatory or allergic diseases, asthma, 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,
psoriatic arthritis, systemic lupus erythematosus, myastenia gravis, juvenile onset
diabetes, glomerulonephritis, autoimmune throiditis, graft rejection, allograft rejection,
graft-versus-host disease, inflammatory bowel diseases, Crohn’s disease, ulcerative
colitus, spondylo-arthropathies, scleroderma, psoriasis, T-cell-mediated psoriasis,
inflammatory dermatoses, dermatitis, eczema, atopic dermatitis, allergic contact
dermatitis, urticaria, vasculitis, necrotizing, cutaneous, hypersensitivity vasculitis,
eoosinophilic myotis, eosinophilic fasciitis, and brain, breast, prostate, lung, or
haematopoetic tissue cancers comprising the administration of a compound
according to any one of claims 1 to 41.



199 - RaNR6R7, -RaC(O) R10, -C(O R10, -C02R O,
-RaCO2R 0, -C(O NR6R7, -C(O Ay, -C(O) Het,
WO SpPOR7, -S(O) gRLO, -S(O qAy, cyano, nitrBCT/U$2005/031098
azido; nis 0, 1, or 2; R2is selected froma group
consi sting of H, alkyl, haloal kyl, cycloal kyl,
-Racycl oal kyl, al kenyl, alf®%nyl, -RaAy, -RaOR5, or
-RaS( O gR5; wherein R2 is not substituted with am ne
or alkylamne R3 is H, alkyl, haloal kyl, cycloal kyl,
58l k ehpiethagl frythe |treamm}pr propbylaXIRafsl(-lb)) @F@tlon dheumataid

I
ar{rﬁj nﬁyfé‘?ﬁﬂ, cét‘dﬁog.ls?(é?\éép rlsh'g tﬂéllah?ﬁ'imst%;t/ %513( be ?_&J;/%S%t
mto anmmgof cl@mﬁ 1 - RaOR10, - NR6R7 ,
- RaNR6R7 -RaC(O R70, -(( O) R10, -CO2R10, -RaCO2R10,
-C(ONR6R7, -C(O Ay, -C(OHet, - $O 2NR6R7, -S(O) gR10,
SENS| q)QJ/hOdc,f?'éﬁH@ treg m@f'é or BﬁopaﬂﬁﬁéfJ if@cbon qompyiisirg the
adpRhiStriton &t Q%‘ﬁ{%@ﬂ& 5¥cdr§m§'to é‘rﬁy}‘éﬂe of@léﬁ%gﬂlto 4‘1lI Ky nyI
cycloal kyl, or -Ay; pi1s or Y i - 0-
-C(O NR10-, -NRL1OC(O) - C( O - C( o) O
60. NR' /Qﬁ:{e@)dﬂ(é?tr@a@nent or é%@%ﬁhon of §( )aGNB?:@on in® human comprising
Oqg-; s -N RaN( R10) 2, - AyN(R10) 2,
adI‘RB'AS?NORlQﬁaZd humwamemwﬂon CORAPYARONG ROTO?QU“d aqqetdmg to any
or B! 1o aiahALRBHPhordBaliRI AcRA0) 2, - HetRaN(RLO) 2r
RaHet RaN( R10) Het RaAy, or -HetRaHet; each Ra
i ndependent |y | s al kyl ene optionally substituted with

610N€_ R meideacebrdd®s!claim %Owﬁérem’&ﬁ@*ﬁéhpew&b t ﬁ%yée‘fél:‘i’ed
optionally substituted with one or nore of kyl, oxo

erSP thergrgwg,g%sstlag I@éﬁ%‘%ﬂ@e r%‘fﬁf?%‘zﬁ‘l’ﬂ@éﬂ@‘?% @h'bdif’rs such as

ZiddKiding! @BS0shRC iénmmé" QSIEW%" tab¥cdvir, Slaviginkyadefovir,

cl oal kyl, al kenyl , al kynyl, cycl oal kenyl
gy IV VUi ChEoN S i agaRBR AN BHSle g veyes

trﬁ@@@étgﬁﬁﬂﬁltw{nbﬁaﬂg@n%éﬁﬂﬁawr@%tﬁﬁ@d&tt@ﬁ aaﬁlu@@,dcﬁs

i ndependently are selected fromH kyl , al
impyaeRg) oltipraz, etc)such as nevirapine, delavirdine, efawrenz Iovmde

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 CCRS inhibitors such as Sch-C, Sch-D, TAK779, UK 427,857,
TAK449, and similar agents.

62. A process for the preparation of a compound of formula (I)



cycl oal kyl, cycl oal kenyl, -Racycl oal kyl, -RaOH,
-RaOR5, -RaNR8R9, -Ay, -Het, -RaAy, -R8Het, or
WO B(0epze; each of R8 and RO independently ar ePGEUSIDIEEB1098
fromH or alkyl; each q independently is 0, 1, or 2;
each Ay independently represents an optionally
substituted aryl group; and9ach Het independently
represents an optionally substituted 4-, 5-, or
6- menbered heterocyclyl or heteroaryl group;
conprising the ste(mé) f reacting a conpound of fornula
(rrr) (Rn NN R2 ein RL, R2 and n are as
defined with respect (1), with a conpound
of formula (V) HO NYp X m (V) (R4) under
.reductive am nation conN'tiolfs to produce a conpound
of formula (I). 64. A fgRocegs for the preparation of
a compound of formula (L 20%6/ 028896
PCT/ US2005/ 031098 201

>

Ny Pp N N R3
\ N
Yp—X
\ 4
g
wherein:
tis 1

each R independently is H;

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)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, -R®cycloalkyt,
alkenyl, alkynyl, -R®Ay, -R?0OR®, or -R*S(0),R%wherein R? is not substituted with
amine or alkylamine

R®is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R®Ay, , or -R*S(0O);R>;
each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'®, -OAy, -OHet, -R?°0R", -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)4Ay, cyano, nitro, or azido;

misO0,1,or2;



(RAYM (1) wherein: t is 1 each R independently is H,

each R independently is hal ogen, hal oal kyl, al kyl,
wa@bdoensdsyes al kynyl , cycl oal kyl, cycl oal kenyl, P@¥1US2005/031098

- NHAy, -Het, -NHHet, -OR10, -QAy, -OHet, -RaOR10,

-NR6R7, -RaNR6R7, -RaC(O) R70, -C(O R10, -CO2R10,

- RaCO2R10, -C(O NR6R7, -C(®™Ay, -C(O) Het,

-S(0 2NR6R7, -S(O gR10, -S(O gAy, cyano, nitro, or

azido; nis 0, 1, or 2; R2is selected froma group

consi sting of H, alkyl, haI oal kyl, cycl oaI kyI

ea:cﬁgg{ﬁgeg%é; A riselia’lnéﬂ élke lé}kgx%sct:ylct ut d WI t'h am'oLe

or alkylanine R3 is H, aIkyI, hal oal kyl, cycl oal kyl ,
@H@gq al kynyl, -RaAy, , or -RaS(O)gR5; each R4

|ndependently i s hal ogen, hal oal kyl, al kyl, al kenyl,
al kynyl, cycl oal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,

Y._sga*ﬂkilgté-h-?o- : NR‘WNR* ?) C(&%C@O' Nﬁﬁ%(g& ﬂquz

-S(@EOr MRBRIR - of (r}a\ysw)q ( 0) Het, -S(O) 2NR6RY7,
-S(O)gRlO -S(O)qu, cyano, nltro or azido; mis O,

; 2006/ 028896 PCT/ US2005/ 031098 202 each 1R
XlSndﬁBeMeﬁ?N(ﬁ D5 -AYNR Dy FREAYNER Y21 -AVRIN(GRIYE: -RPAYR*N(R™
-H‘é)é‘(ih%tklﬁiem(@é“ F)ﬁAB(aHetN(R1%é( HefRaﬂa(RW) 'fRaHé{RiQ(Rw)z,QHetRaAy,

deto) N( R10)2-, -S(Og-, -S(O)gNRlO- or
-NRlOS(O)q : X is -N(R10) 2, RaN(RlO)Z - AyN(R10) 2,
éR’O)Z - AyRaN( R10) 2, -RaAyRaN(R10)2, -Het
ea@heﬂ-lé’f epepgantly m@mene %tmehm@e itgited. mWrm@?@f alkyl,
oxofet H?&Bﬁ%‘( EEfBhfkylenERb sy sulbdtitut&@ it bRéE or RBFd oAy, oxo or

i ndependently i s al kyl ene optionally substituted With
hygf@(ygplkﬁﬁyl@%pygpngnylene or alkynylene;

each R" independently is H, alkyl, cycloalky!, 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, -R®cycloalkyl, -R?0H, -R?0OR?, -R®NR°R®, -Ay, -Het, -R°Ay, -
R®Het, or -S(O)qR;

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;
comprising the steps of reacting a compound of formula (I1)



oxo or hydroxyl, cycloal kyl ene optionally substituted

with one or nore of alkyl, oxo or hydroxyl,
wa@bdoensdseme, cycl oal kenyl ene, or al kynyl ene; eBchUSD05/031098

i ndependently is H, alkyl, cycloal kyl, al kenyl,

al kynyl, cycl oal kenyl, -Racycloal kyl, -RaOH, -RaOR5,

- RaNR6R7, or -RaHet each oft9&6 and R7 independently

are selected fromH, alkyl, alkenyl, alkynyl,

cycl oal kyl, cycl oal kenyl, -Racycl oal kyl, -RaOH,

-RaOR5, -RaNR8R9, - AyR'jtet, -RaAy, - RaHet, or

-S(O) gR5; each of R8 and ROl pdependently are sel ected

fromH or alkyl; each ql||li nde gntly is 0, 1, or 2;

each Ay independently reg o an optionally

substituted aryl group; and eaclf Het independently

represents an optionally substijuted 4-, 5-, or

6- nenbered heterocyclyl or (IHeteroaryl group;

CONfikSi acting a conmpound of formula

(129&“@%@%8@%&83%3@@“@%9? S2005/ 031098 203 \  (R1)CN_

NR2 (Ill) wherein Ri1, N-gg¥l n are as defined with

respect to formula (1), Wth a conpound of fornula
(VI) LV3 \3 NR kN X (RAm (M)
N N—R’
\ N
Yp—X
\
(R, V)

under reductive amination conditions to produce a compound of formula (1).

63. A process for the preparation of a compound of formula (I)

(R,
I AN
P
N ()
R N\RZ
R
N NN—R?
\ N
Yp—X
\ 4
R
(R, 0
wherein:
tis 1

each R independently is H;

each R’ independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'’, -OAy, -OHet, -R°0OR™, -NR°R’,



wherein R3, R4, Y, X, p and mare as defined with
respect to fornmula (1) and LV is a leaving group, to
w@emdozssd@ conpound of formula (1). 65. A procESEUSIING/031098
the preparation of a conmpound of fornmula (1-A) (R)n
rNNRW \ R3 NA ~\ XYP (R4)m(lI-A) wherein:
each Rl independently is hdP8gen, hal oal kyl, al kyl,
al kenyl , al kynyl , cycloalkyl cycloalkenyl - Ay,
- NHAy  Het NHHet OHet -Ra()?lo
RANRBK. YOOI 5COOTI IS CORDS THOMNR 4. C(O)AY,

10 - CO2R10,
R Rl B SR ber A el
-S(O gR10, -S(O gAy, cyano, nitro, or azido; nis O,
“pﬁ’ Qf o- R2 is selected froma group consisting of H,
%yl %’al oal kyl, cycloal kyl, -Racycloal kyl, al kenyl,

al kyni/l -RaAy, -RaOR5, or -RaS(O) gR5;wherein R2 is
R”@tse’%%l‘?eﬁtf [fagﬂidﬁ" éohslfﬁ’rgq i\‘ﬁH %rkgf'h‘éwaﬁm Eﬁﬁz SR"iﬁggRalkyl
alkersh, alpasl GORERORAGH - m(owemmﬂ?;sn@sn tisgechwith
A kyl, al kenyl, al kynyl, cycl oal kyl,
a@@%‘b‘é‘al%'&’{‘y'@é Ay, -NHAY, -Het, -NHHet, -ORILO, -OAy,
-OHet, -RaOR10, -NR6R , -RaNR6R7, -RaC(O)R10,

R® gpaﬁép harog?%%%loa'l&g%ﬁ%oal R_ylrgﬁ Ohbﬁﬁ RBr R*@(é’) l‘\\%

eaqhtR dndepenggntlyds halogen, @aloglkyblalkgl a@gmﬂ nyI cycloalkyl
c c%%ﬁ?\gw LNHAY -Het, aUdts, éIF%@%J% AHEY NRPOR™, -NR°R’,

RS RO Rr oIS CaR R CE.aT RONR, ‘GO,
_(8%%&5%32‘@&7,23(0)&@,( QA E).Ay, ahd I &r azifh;

mis 0, 1, or 2;
each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
pisOor1;

Y is -=NR'’-, -O-, -C(O)NR"’-, -NR'’C(O)-, -C(O)-, -C(0)0-, -NR"®C(O)N(R),-,
-S(0)q-, -S(O)NR™-, or -NR'°S(O),-;

X is =N(R")z, —=R’N(R")2, -AyN(R"%), -R°AyN(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,
-Recycloalkyl, -R°0H, -R?°0OR?®, -R®°NR°R’, or -R°Het



X is -N(R10)2, -RaN(R10)2, -AyN(R10)2, -RaAyN(R10)2,
- AyRaN( R10) 2, - RaAyRaN(R10)2, -Het, -RaHet,

WO bmbAEIRID) 2, - RaHet N( R10) 2, - Het RaN( R10) 2, PCT/US2005/031098
- RaHet RaN( R10) 2, - Het RaAy, or -HetRaHet; each Ra
i ndependently is al kylene optionally substituted with
one or nore of alkyl, o0x0200 hydroxyl, cycloal kyl ene
optionally substituted with one or nore of al kyl, oxo
or hydroxyl, alkenylene, cycloalkenylene, or

eaghlof Ry BBt & insigpendRIdy aradegieaterkomyH, |a§<yHalkanwyalkynyl

al 9
oI P ARG BOH, SRS RORRIS™ Ay et J
4@5@6902%@%8 PCT/ US2005/ 031098 205 each of R6 and R7
i ndependently are selected fromH, alkyl, alkenyl,
alkynxl cycl oal kyl , cycl oal kenyl , -Racycloalkyl
eacha0R, anRRORKiepedatg RE selegjed frpmtH oratighy, - RaHet, or
-S(O) gR5; each of R8 and R9 independently are sel ect ed
fromH or alkyl; each q independently is 0, 1, or 2;
e@amnmqnﬁg@tbeﬁaemqr;z represents an optionally
substituted aryl group; and each Het independently
represents an optionally substituted 4-, 5-, or
egghrfyrindenendenivtrepresgrip @n opHonaly splbdityied awbaieup; and

conprising the steps of treating a conpound of fornula

NN- R N\ R
ARl TeRNaRYY rpssots S pRliudaly SHEBUBECHL Pt sertbered

hé@,@,@ﬁ% of ﬁetta,ﬂ{am'bﬂ,l{pl -A), with a nucl eoph| le to
produce a conpound of formula (I-A Brocess for

t he Gnpisingithe Ateps oareaeﬁ'ﬁso@ﬁ%mwur\daf Ifﬁmwla(ql'

R,
X

~
N

N\R2

(n
wherein R', R? and n are as defined with respect to formula (1), with a compound of

formula (V)
H 0]
N N—R?
\ N
Yp—X
m

~under reductive amination conditions to produce a compound of formula (1).

64. A process for the preparation of a compound of formula (l)



WD 2006/ 028896 PCT/ US2005/ 031098 206 (R1)n N 'R2 N
R3 N NRLO)2 (R4)m (1-C wherein: each Rl

wo odepmssgent |y i s hal ogen, hal oal kyl, al kyl, ab&ety1005/031098
al kynyl, cycloal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,
-NHHet, -OR10, -QAy, -OHet, -RaCR10, -NR6R7,
-RaNR6R7, -RaC(O Rl1, -C(O R0, -CO2R 0, -RaCO2R,
-C(O NR6R7, -C(O Ay, -C(OHet, -S(O 2NR6R7,
-S(O gR10, -S(O gAy, cyano, nitro, or azido; nis O,
1, or 2; R2 is selec{rd froma group consisting of H,
al kyl , hal oal kyl , cycl 08 cycl oal kyl, al kenyl,
al kynyl , -RaAy, -RaOR5, S(O)gR5; wherein R2 is
not substituted with a (kKyl am ne R3 is H,
al kyl , hal oal kyl, cycl oal kYT, kenyl , al kynyl, -RaAy,
, or -RaS(O gR5; each R4 RndepNa\ndgntly i s hal ogen,
hal oal kyl , al kyl, al kenyl, ynyR’ cycl oal kyl
cycl oal kenyl, -Ay, -NHAy, R t, -NHHet, -OR10, - Ay,
-OHet, -RaCR10, -NR6R7, - R7.3- RaC( O R10,
-C(O R10, -CO2R O -RaC02 Q %) NR6R7, -C(O) Ay,
-C(O Het, -S(O 2NR6R7, -S( =S(9Q) gAy, cyano,
nitro, or azido; msO0,1,of2; c R5 independently is
H, al kyl, al kenyl, al kynyl \ | oal kyl, or -Ay; WO
2006/ 028896 PCT/ US2005/ 0310 Jeach Ra
i ndependently is al kyl ene optional I'y sdbstituted with

wip&nor nore of alkyl, oxo or hydroxyl, cycloal kyl ene
optionally substituted with one or nore of alkyl, oxo
or hydroxyl, al kenyl ene, cycl oal kenyl ene, or

tigh kynyl ene;

each R independently is H;

each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR', -OAy, -OHet, -R?°0R"’, -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;

nis0,1,or2;

R? is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, -R®cycloalkyl,
alkenyl, alkynyl, -R®Ay, -R?0R®, or -R®S(0),R%wherein R? is not substituted with

amine or alkylamine

R®is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R°Ay, , 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(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;

mis 0, 1, or 2;



each R10 independently is H, alkyl, cycloalkyl,
al kenyl, al kynyl, cycl oal kenyl, -Racycl oal kyl, -R8CH,

WO RaeRE8896¢ RaNR6R7, or - RaHet each of R6 and R7PCT/US2005/031098
i ndependently are selected fromH, alkyl, alkenyl,
al kynyl, cycl oal kyl, cycl oal kenyl, -Racycl oal kyl,
-RaCH, -RaOR5, -RaNRBR9, -A202 -Het, -RaAy, -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;
each Ay independently represents an optionally

B AR B, bR SRS

6- msnbered heterocyclyl or heteroaryl group;

D 4-sing the steps of reacting a conpound of fornula
%% (Rn rN~NR2 N R3 NHal (RA)m (X) wherein
R1, R2 R3, R4, nand m are as defined with respect to

Eﬁo‘r 8%96‘%&'1\] %%qg@ﬂm{é@é%:)wf 06&12\51' )N{'%g)f N

-S(Q)qt,hﬁ(Q)ﬁNa%en@é NR %(Qﬁ&rt alyst to forma conpound of
formula (XIl) (RL)n | --P rN!

X is -N(R™),, -R®N(R™),, -AyN(R"),, -R?AyN(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 alkyi,
oxo or hydroxyl, cycloalkylene optionally substituted with one or more of alkyl, oxo or

hydroxyl, atkenylene, cycloalkenylene, or alkynylene;

each R' independently is H, alkyl, cycloalkyl, alkenyl, alkyny!, 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, -R?cycloalkyl, -R?0OH, -R?°0OR®, -R®NR2R®, -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 4-, 5-, or 6-membered
heterocyclyl or heteroaryl group;

comprising the steps of reacting a compound of formula (l11)



N- R WNR3 N NC~(RAmM (XIlI) wherein Rl, R2,
R3, n and mare as defined with respect to fornul a
w@ booep2saoal reduci ng t he conmpound of formula (XPdY/USH5/031098
produce a conpound of formula (I1-C). 67. A process
for the preparation of a conpound of forrmula (I-D)
(Rnl ---qg rNNR2 NR3208 X-Yp (RA)M (I-D)
wherei n: WD 2006/ 028896 PCT/ US2005/ 031098 209 each R1
i ndependently is hal ogen, hal oal kyl, alkyl, alkenyl,
al kynyl, cycloalkyl, cyrlpalkenyl, -Ay, -NHAy, -Het,
OHet

- NHHet, -OR10, -OAy, - Ra - NR6RY7,
-RaNR6R7, -RaC(O) R10, -C(O qR 0, - RaCCRR 0,
(O NR6R7, -C(O Ay, -C{ONE 0) 2NR6R?7,

-S(O) gR10, -S(O gAy, cyano, or azido; nis O,
1, or 2; R2is selected froma grnu.;ﬁzconsi sting of H,
al kyl, hal oal kyl, cycl oal kyl, -Racycloal kyl, al kenyl,
al kynyl, -RaAy, -R20R5, or -Ra@(©) gR5;wherein R2 is

wﬂgrteinsﬁ‘&?%{&,i gn%t negrevgstcpefinggn wﬂﬁ ré)srpecez‘tl t(l§¥(|)ramqjilan8), with a compound of
formula (VI)
LV

N N—R’
\
N_y-—X

\

(R")

m
(v

wherein R?, R*, Y, X, p and m are as defined with respect to formula () and LV is a

leaving group, to produce a compound of formula (1).

65. A process for the preparation of a compound of formula (I-A)

(R,
AN
il N/l |
N-R?2
N%—R3
73
X—Y, (R4)m
(IFA)
wherein:

each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'®, -OAy, -OHet, -R°0OR"’, -NR°R’,



R3 is H, alkyl, haloal kyl, cycloal kyl, al kenyl,
al kynyl, -RaAy, , or -RaS(O gR5; each R4
wo pbepzssdent | y i s hal ogen, hal oal kyl, al kyl, aP&eEng1005/031098
al kynyl, cycloal kyl, cycl oal kenyl, -Ay, -NHAy, -Het,
-NHHet, - OR10, -OAy, -OHet, -RaOR10, -NR6R7,
- RaNR6R7, -RaC(O) R10, -C(Ce8d0, -CO2R 0, -RaC2R O,
- C( O) NR6RY7, C(O)Ay, -C(O) Het, -S(O 2NR6R?7,
- S(O.gR10, S ano nltro or a2|do,7 mis O,
RINRG R IR, R @a%‘ﬁt RICOR'P,-CEOINRR” K @A,

) y. brgral c(O NRL0-
C%W b(ﬂcﬁég éw?éh (R% . gﬁ}ﬁﬂ%’& éréZ?RaAyN(R 0) 2,
- AyRaN( R O) 2, RaAyRaN( R10) 2 -Het, -
n i-s:gzq I\gr - RaHet N(R10) 2, - Het RaN( R10) 2
N( RlO) 2i -HetRaAy, or -HetRaHet; each Ra
[ ndependent ly is al kylene optionally substituted with

RX4 §e|@5teP‘Pt’oﬁ1 & ro@F ié%hmstm%’ﬁ? H Elkgb’ ﬂé@élﬂ/l cy}aﬂélll&ﬁl I*@éklaaﬁkyl

optiona
alkgny, kAP AY.aRIGIRY P FES @R Ptm Gre! sisiitéd with

arﬁ”ﬁhglﬁmﬂ}( B&ine€ach R10 independently is H, alkyl,
cycl oal kyl', al kenyl, al kynyl, cycl oal kenyl,

- Racycl oal kyI -Ra(]—| -RaOR5, -RaNR6R7, or -RaHet WO
R29 PO LR7CRABaIkYTéyefealk§P alkddd X5ikyrngt (RE]E Not R Soad  R7

mdeSegdentayﬁ;re sfekpect ed}q ro¥nr%H Z@C P gg)?]yl

al kynyl , cycloalkyl cycl oal kenyl -Racycloalkyl

eacd g yis rE@éF\z!gé&uRﬂalanh alkyh'eélkem)f\’aaﬁby nyl, ¢ )l%?déﬂéyl
eac f and ndently are c;
cyﬁhoa\'fﬁwloﬁymwy ot AR LTt Dpjel, IRBIRY, -NGPRD:

RERRR’ARICIIRP ené@WFAW C@Q#@&ﬁqbéﬂﬂ epoINGTR| BC(O?A
substltuted EB&%F and each Het i ndependently
Q(QW%S‘@@);N&R op‘%( I-$(Quh)s CyaNR, @04 or azido; or
6- menbered heterocyclyl or heteroaryl group;
conprising the steps of deprotecting a conpound of
MioPrlPA2{ XVI) (R)n

or
ed

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;
pisOorft,;

Y is -NR'’-, -O-, -C(O)NR'-, -NR'°C(0)-, -C(O)-, -C(0)O-, -NR"°C(O)N(R").-,
-S(0)g-, -S(O){NR"-, or -NR'°S(0),-;

X is =N(R"),, —RZN(R™),, -AyN(R"°),, -R2AyN(R™),, -AyR*N(R"),, -R*AyRN(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,
-Recycloalkyl, -R?0H, -R?0R®, -R°NR°R’, or -R°Het



NNRZ N R3 NPrOCC (R4)m (XVlI) wherein R1, R2, R3,
R4, n, and mis as defined with respect to fornul a

W@ boobp28sv® forma carboxylic acid type conpoupdr/asmos/031098
subsequent|ly coupling the carboxylic acid type
conpound with an amne to forma conpound of fornula
(I-D). 68. A process for t2e5 preparation of a conpound
of fornmula (1-E) WO 2006/ 028896 PCT/US2005/031098 211
(RN NNR2Z N R3 N X-Yp (R4A)m (I-E) wherein:
each Rl independently is hal ogen, hal oal kyl, alkyl,

eah BERYAnd ! fGidnefiNFABbleblen i Al | GRSt 0
cyeloquycloamamﬁmcyclqaw( ARIAN, Ra@(zb) RINRCRCAYRHEL, -R°Ay,

. @?8?2 5 (O NR6R7, -C(O Ay, - (O Het,
- 2 ,' -S(O gR10, -S(OgAy, cyano, nitro, or
azido; nis 0, 1, or 2; R2is selected froma group

caBREFREATR: flobingBhivhr SRR 1 BXIPY 0

-RaS(O) gR5; wherein R2 is not substituted with am ne

each gl A%f)l?ﬁﬁ%rﬂlg 4:? 1I,_ 12‘|Ay’a| kyIor h%g?\lo;%l% cycl oal kyl ,

each Ay independently represents an optionally substituted ary! group; and

each Het independently represents an optionally substituted 4-, 5-, or 6-membered
heterocyclyl or heteroaryl group;

comprising the steps of treating a compound of formula (X)

(R"),
| AN
2
N
N\R2
N\ N—R?
N
Hal 4
(R),,

wherein R, R?, R3, R*, m and n are as defined with respect to formula (I-A), with a

nucleophile to produce a compound of formuia (I-A).

66. A process for the preparation of a compound of formula (I-C)



each R4 independently is hal ogen, hal oal kyl, alkyl,
al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl, - Ay,

WO didag2889ddet , - NHHet, - OR10, - QAy, -01-let, - RxORUN2005/031098
-NR6R7, -RaNR6R7, -RaC(O R10, -C(O R10, -CO2R10,
-RaCO2R10, -C(O NR6R7, -C(O Ay, -C(O) Het,

-S(O) 2NR6R7, -S(O gR10, -SE@»qgAy, cyano, nitro, or

azido; mis 0, 1, or 2; each R5 independently is H,

al kyl, al kenyl, al kynyl, cycloal kyl, or -Ay; pisl;, WO
2006/ 028896 PCT/ US2005/ Q§1)098 212 Y is -NR1OC(O-; X

is -N(RLO) 2, -RaN(R10)2, -"A¥XM - RaAYN( R10) 2,

- AyRaN( R10) 2, - RaAYRaN( R10)

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

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

‘i ndependently is al kylene optionaldy gubstituted with
one or nore of alkyl, oxo or hy '\J)Yﬂ, cycl oal kyl ene

optionally substituted with onelor nore of alkyl, oxo
or hydroxyl, al kenyl ene, cyclo enékene, or

al kynyl ene; each R10 i ndepend® s H alkyl,
cycl oal kyl, al kenyl, al kynyl, oal kenyl ,

- Racycl oal kyl, -RaOH, -RaOR5, R6R7, or -RaHet each

of R6 and R7 indﬁasm  sellected fromH, alkyl,
al kenyl, al kynyl, " ‘c{l oaf gaR"gkenyl :

- Racycl oal kyl , -RaCH, M -Ay, -Het,
-RaAy, -RaHet, or -S(O gRsZ each of R8 and RO

i ndependently are selected fromH or alkyl; each ¢

i ndependently is 0, 1, or 2; each AJ®l ndependent!y
whieggihesents an optionally substituted aryl group; and

<G i debedenly T 6b0es ngoRltE aRucaRFl BRBYE pioa.
cyblebkReod, Wy, INHAY -HetpNHHE RQRINMOAY, eDHehERTIRIP] NRIREN

I IS RS ol MELA e com,

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

nis0, 1, or2;

R’ is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, -R®cycloalkyl,
alkenyl, alkynyl, -R®Ay, -R®0OR®, or -R*S(0),R%wherein R? is not substituted with
amine or alkylamine

R¥is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R®Ay, , or -RaS(O)qR5;
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(O)4R", -S(0),Ay, cyano, nitro, or azido;

mis 0, 1, or 2;

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;



(RI))n NFN.R2 NN Rs NH2N (RA)m (XXIl ) wherein R,
R2, R3, R4, n and mare as defined with respect to
wo eooatsroq | -E) with a carboxylic acid derivat PUBUSINOS/031098
forma conpound of formula (I-E). 69. A process for
the preparation of a conmpound of formula (XXXI) N N O
I NNZ XXXI wherein Z i80T1-C6 al kyl or C3-C8 _
cycl oal kyl, conprising the steps of reacting a
conpound of formula (XXIX) O r / ~ (N) N XXI X
eagh & éndepgndentigis alindeng Pptionalysubstitoted vt ol or mgre lof alkyl,

oxgw%%g%é;y& g% 6‘3%“@ 5& flly %s@nﬂﬂ%&gfigﬁé or mare. of alkyl, oxo or

hydeylc alkerylend, ﬁmwiiik\eftylﬁﬁ\él eri alkynylesepr oduce a conpound
of formula (XXXI). 70. A process for the preparation

of a, conpound of formula (1-F)
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?°0OR?®, -R®NR®R®, -Ay, -Het, -R*Ay,
-R°Het, or -S(O)4R®;

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 aryi group; and

each Het independently represents an optionally substituted 4-, 5-, or 6-membered
heterocycly! or heteroaryl group;

comprising the steps of reacting a compound of formula (X)

(R"),
| A
s
N
N~g?
N\ N—R?
N
Hal (R4)m
(X)

wherein R", R, R®, R?*, n and m are as defined with respect to formula (I-C), with a
compound of formula (XIII)



NR2Z N\ 1N~/ NNZ I-Fwerein Zis C, -Co6al kyl

or C3-C8 cycloal kyl, conprising the steps of renoving
w@20b6/02888d hyl oxyphenyt) et hyl group from a conppamusmwhs/031098

formula (XXXI) CMO N\ N / NONZ XXXI wherein Zis

Cl- Ceal kyl or C3-C8 cycl oal kyl, followed by reductive

am nation with an al dehyd@08o produce a conpound of

formula (I1-F).

B(OH),

CN

(X
in the presence of a catalyst to form a compound of formula (XII)

(R)E
I

N N—R?
&z
(XIl)
wherein R', R? R®, n and m are as defined with respect to formula (I-C) and reducing

the compound of formula (XII) to produce a compound of formula (I-C).

67. A process for the preparation of a compound of formula (I-D)

R"),

“ ]
NJ§R
ey
(1-D)

wherein:
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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(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)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, -R?ycloalkyl,
alkenyl, alkynyl, -R®Ay, -R?°0OR®, or -R*S(0),R%wherein R? is not substituted with

amine or alkylamine

R is H, alkyl, haloalkyl, cycloalkyl, alkenyi, alkynyl, -R®Ay, , 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(O),R"™, -S(0),Ay, cyano, nitro, or azido;

mis 0, 1, 0or 2;

each R® independently is H, alky!, alkenyl, alkynyl, cycloalkyl, or -Ay;

pis1;

Y is -C(O)NR™- ;

X is =N(R™)2, —R*N(R™)2, -AyN(R™),, -R°AyN(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,
-R°cycloalkyl, -R?°0OH, -R?0OR®, -R*°NR°R’, or -R°Het



WO 2006/028896 PCT/US2005/031098
210

each of R® and R’ independently are selected from H, alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, -Récycloalkyl, -R?0H, -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 alky!;

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;

comprising the steps of deprotecting a compound of formula (XVI)

(R"),
| AN
o
N
N\R2
N” N—R?
\ N
ProOOC
R,
(XVI1)

wherein R', R?, R®, R n, and m is as defined with respect to formula (I-D), to form a
carboxylic acid type compound and subsequently coupling the carboxylic acid type
compound with an amine to form a compound of formula (I-D).

68. A process for the preparation of a compound of formula (I-E)
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(R,

(I-E)
wherein:
each R' independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR'®, -OAy, -OHet, -R°0R"’, -NR°R’,
-R®NR®R’, -R3C(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)4R", -S(0).Ay, cyano, nitro, or azido;

nis0,1,or2;

R?is selected from a group consisting of H, alkyl, haloalkyl, cycloalkyl, -R°cycloalkyl,
alkenyl, alkynyl, -R®Ay, -R°0OR?®, or -R°S(0),R%wherein R? is not substituted with
amine or alkylamine

R®is H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, -R*Ay, , or -R*S(O),R>;

each R* independently is halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -Ay, -NHAy, -Het, -NHHet, -OR®, -OAy, -OHet, -R?0R"’, -NR°R’,
-R®NR°R’, -R3C(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)4R®, -S(O)¢Ay, cyano, nitro, or azido;

mis 0, 1, 0r 2;

each R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, or -Ay;

pis 1;
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Y is -NR"C(0Q)-;

X is =N(R'),, —~R®N(R'),, -AyN(R"°),, -R?AyN(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 -HetRHet;

‘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?°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 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;

comprising the steps of coupling an amine of formula (XXII)
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wherein R', R R3, R*, n and m are as defined with respect to formula (I-E) with a

carboxylic acid derivative to form a compound of formula (I-E).

69. A process for the preparation of a compound of formula (XXXI)

wherein Z is C4-Cq alkyl or C3-Cg cycloalkyl, comprising the steps of reacting a
=N /O
Qv
()
N
V4

XXIX
wherein Z is C;-Cgalky! or C3-Cg cycloalkyl, with a compound of formula (XXX)

compound of formula (XXIX)
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XXX

under reductive amination conditions to produce a compound of formula (XXXI).

70. A process for the preparation of a compound of formula (I-F)

O
/g \Rz
N
) N
QNﬁN-z
s
-F

wherein Z is C;-Cgalkyl or C3-Cg cycloalkyl, comprising the steps of removing a 4-
(methyloxyphenyt)ethyl group from a compound of formula (XXXI)

8

Nﬁ

N
XXX

wherein Z is C4-Cgalkyl or C3-Cs cycloalkyl, followed by reductive amination with an

A2
N

aldehyde to produce a compound of formula (I-F).



