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com%gut{dg 91{1d use there?ﬁ oG lép dgl‘%q]ilg%, seﬁskég %wli] c{ng%ﬁl{/q %Yfgct olﬂg that are
CX(rt anhgcalhdtsy Tihe kbMipburids aepdthe gbrg:lﬁﬂmolﬂ]gula'rhe c onpounds
of the present invention have increased
bi oavai l ability and efficacy in |nh|b|tuRg chenoki ne
receptors. ﬂm@ﬁ‘ﬂ%f*bouﬁb‘by“kheory, t hese
conmpounds may |nh|b|t certain di sende s Bach as
nmetastasi s through their capacitylito |nh|b|t
SDF- 1- chenoki ne receptor i nt eract Bons, which can
decrease cell targeting, and may al so reduce
VEGF- dependent endot helial cell norphogenesis and
angi ogenesis. This endothdial cell growh is a key
event in nmetastases of tunors. Definitions The
term"organism" "host," or "patient" are used
i nterchangeably to refer to any living entity
conprlsed of at Ieast one ceII A I|V|ng organlsn1can



The term "prodrug" refers to an agent, including
nucl ei ¢ aci ds and pol ypepti des, which is converted
WO p109/121063 ol ogi cal ly active formin vivo. ProdpPCES20%8038805
often useful because, in sone situations, they may be
in whihisets A @GaNER NS4 €8 hiyth@gei brearpastiontll QIHS'QMEHHL mbheyor
or instance, be bioavailable b

may,
polyamhcnr%t@%rorlaﬁwm aroEdiciing: Sar%rln%lsﬁe%% -G(R2Ry):: Ry B2, and
V& Huso bR
R Y S R DS M i liobly subsityed
hydnorationgr Indgrobyclicomgex ise(FOISHE:heis p@(ceﬁh)b ahdu®y ibYrydrogen atom,
miﬁ%'gous nechanlsng |nclud|n enzymati c processes and
alkyhfth g RoixeyRiiprampls gng, r%PBB’F N.J. (1962). Drug
Lapent pudlicaibn Mo WOKR)/56729.anB 1O St NY. Br790,368 $CARGIMED
4:221-294; Morozowich et al. (1977). Application of
descrihg s¢reran h@@lg)@mltp mrilioplstds X Rt binding cOEoyRds, paghingthat these

arc %Sﬁﬁllil ?OI%H?:’PI'?? clugn agdauas%mgqnfeg?o%éﬁ Iﬂccglmgglgno Sleg{t]é ?Ft%le general
Forrnglh. . E. B. Rocke, ed. (1977) Bi oreversible Carriers
in EXUg in Drug Design, Theory and Application, APhA;
H Bundgaard, 15 @f. (1985) Design of Prodrugs,
El sevier; Wang et—vva(bR1|(<a)9Q&)q3RfN>(da5)qu%rp79,rR§aches to the
i npr oved dellveryégf peptide drug, Curr. Pharm
Desi gn. 5(4): 265 7; Pauletti et al. (1997).

in whi¥R'WW\enBath nitfogRe Bt taBobhteaY 3 is abidnt biyis hydrogen R' to R’ can be
Pepti dom nmetics and Prodrug Strategies,

hydpgen vrestgalghé\bra@hect gscmre Cimebah Retis aISUbS@ﬁQéBI)GteW%@h@S)é
aronr?at c%%(!ngot, ?%érgss arE%ar at Ero% %il@?@&v%{dy§g%spp cgiti 8&1%%1 ructure.

et PaiT. Publi9&ton. N @asrogmomg)%’s ltougsordED Biso mlbml%eawralﬂ

Carrjer Prodrugs, Pract. Med. Chem 671-69
Subsmmlﬁegquﬁa@w compeynskyithag beydep R4 #‘?CﬁPf@bso The gprgpounds
are cFeé&%eHg@ ha%ﬁ% e dffect Bl 1?191%2&51 g %1{? cthifRf? c@l’fkdan%(orgk QQB enhancing

Eds., Transport Processes In rnaceutlca yst ens,
prodibiaed wlﬁei(bdeod cqils, dtlexBibitdng Baivamt preperaiks. PC]IQBﬂjhcatlon No. WO

200D FR7 85 anppy S st Bidens oo Bts e Tpfrete s gRf gt Bonists which
are d@érﬂ%d aEﬂ@éfﬁ%%lﬂbﬂﬁﬁe infldmindory ddhditions aRRbicRBréitor cells, as

Si nko (1999). Involvenent of nultiple transporters in
welltaly evlmtreallooaibstircptmt@ rSinfilariy,dt €b Eirblecatinm Nog W@ 2006106498 tig

Anorgﬁbbﬁ%ﬁ%féb%% éfﬁf‘gcgé%%_/%%pocﬂndﬁ%aﬁgﬂ? 60%3% %]d &g%f jgeeptors
conslstﬂag 2 aBordgaagdh 4tdif §Prourlic@ b VIREs bl dRn @bl WheRid &b of the

rugs-principle and appllcablllty to i nprove the

threq priydapfeaionns as¢ peséarably beppmidazolxt gﬁt hybpid tefraloysisequinolyl, and the
B T S e R b R e

comb@mfd@‘deﬁhoﬁé.‘tﬂﬂte phiotegtidetfifacty ygaisolntidaitiohs §f thidet Edlsibgrashuman
over come by F 36 of prodrugs, Adv. Drug Delivery

“ﬂn¢@9¢3¥§?9¥V“Tif§V'30 Fl ei sher et al. (1985). Design
of pRfOsH 4 S Hpfatl TP @YED08BDHER, ﬁie%rshgﬁ‘ﬁﬂga@(ﬁ%f BJcABes certain
by intestinal enzyne targeting, nzyno

comfdigrd3 6Qx-t8d treﬁarequwnedj)calellsoalers 1heH8sy byBEXiER@I TBais¢ yompounds

1nch§§:\4r\?vr08| e PP]%EZ(P %%e o 1tt1? C Srergfla 3 )or C)rcgq}cgaé]fyé ol

hemﬁﬁggﬂug deS|gn to optlnrze drug delivery, AAPS
Pharntci ., 2(1): E6; Sadzuka Y. (2000). Effective
prodrug |iposone and conversion to active netabolite,
Curr. Drug Metab., 1(1):31-48; D.M Lanbert (2000)
Rati onal e and applications of |ipids as prodrug
carriers, Eur. J. Pharm Sci, 11 Suppl2:515-27; Wang,
W et al. (1999) Prodrug d&pproaches to the inproved
delivery of peptide drugs. Gurr. Pharm Des.,
5(4):265- 87. The term "al kyl ", as used herein,
unl ess ot herw se specified, includes but is not
Irnrted to a saturated strarght or branched prrnary,

o - a4 a = o a NN PN o



The term"aryl", as used herein, nmeans an aromatic
nmonocyclic or nmulticyclic ring system conprising about
W®@2409/1200631t 14 carbon atons, preferably about BCT/0S2009/038805
about 10 carbon atonms. Non-limting exanpl es of
suilh Bghtef ﬂ[eyﬂactghal.thmbHﬁIE webe pfoReary hmpbéa}ﬁétﬁﬁyhetamtlc 51gna11ng as
nap hth% The term ary %gfers t.o unsubstltuted ar
wellgs guyaivsr obether t@#&gﬁe%a PR itdy R Rnbiod dgifas Etective
Chmﬁ&gﬁék%ﬁﬁ&hﬁo&mmgg‘Way be the same or different. The
aryl group can be substituted with one or nore
sulbtsis tttendotesin dbpesk afiihagnisotiomtst provide hed compounds, methods and

substi t ents lected . fromthe group consisting of
COMPAQYHYRy e “iaﬁe C]%ﬁWOﬂWG BFRRIPSmi no, aryl ami no, al koxy,

ar ydi9 %Sﬁ{oth&4 Jbﬁ&t ofthe nt‘i’venﬁé’tlt f&ﬁﬂbﬁd@%bﬁpoﬁtﬁis OmébthiodAnd dompositions
Br), carboxy, ester, acyl any of the

that htnklyo c@mtpse weeipiskhad itterferic rWlthstbelh ba@ingetp hlsftlr nagtviaytigands.

0 Rk oto gf Bl dufie s il Parite G rBRtodiny Mgty e
com os@tﬁ&@&’ﬁlyﬂhe tebatoabine B iral ZafBeRNYlch a@tHlIV), as ek YO treatment of
e., any of the aIkynyI groups descri bed herein,
mﬂa@H@ﬁOFét’sanﬂ nselifgragive disofieBpynyl ,  2- propynyl, etc.),
hal oal kyl (i.e., any of the haloalkyl groups descri bed
herein), sulfate, sulfonate, sulfonic esters and
am des, phosphoric acid, F@ﬁ@%&nlc aci d, phosphat e,
or phosphonat e, either ung or protected as
ssary, .as known tp those s (gllled in.the ﬁrt, for.
ﬁﬁl%es YRR PrOvifcgcemRRunds and compesitions dhatypatagonize
cherﬁlﬁﬁ@&c&gﬁog@&wn% ye E&%ﬁdﬂﬁlds Qi@@:@tbw h@r}élnaﬁhq p%ﬁ'ﬂ;%larly useful for
Second Edition 991. he term "al karyl "
the treatRgrtar ptevemtecmecrf@ disprder aatidcydtedgwﬁh: phwmlhnfmcaﬁw binding or

activ%glsﬁ It Ehgsgf%tomlgﬁ]%(f %glpﬁg?lgedd tm%ﬁnetg%%ehages;ag]:dkdéﬁpg%eg; ﬁtlak grle"associated
withNDBmbk it tat tehtioK APl e g Al scaits aad Hﬁoﬂie{@’ds% Ydte Wb R&luced

i ncl ude o-tolyl tolyl and x The bond to the
hemptapeigtic pemeell m@lﬁ HWieng Mqtlpgisé‘y y%e treatment qiyaflgmgtory,
pl‘Ollf%{&fN’{&J dtn{e%ﬁousad'l%/e{(ge%s%%i éibsls%e?g &eﬁlﬁteﬁ %%@X E],g Hl}%ﬁeélmg are also

prov1dasldk1nchrd1ng&hkyfevelﬁmfntdf@ym@forﬁMS@ﬂz&bd(wltthlcSrtan|ch6therapeutics.
| kyl Non- | t I f t abl | kyl
The gelag?,lgl s ﬁg ﬁ%{@p@%ﬁlplg{;}arel gﬁq’gaﬁam ¢ ulgp] élssgllrde?s asSoc?a{tead W)llth the

ﬁk@ﬁy yl . The bond to the parent noiety is
Chentﬂﬁﬁoug t he g%%@t The aryl portion of the aryl al kyl
gr bupenreal chbodmiesits, thetedhponndm serbpdsitians@dd methods o He invention
tﬁ?wn" Iboxy", as used herein, neans al kyl-O, wherein
are q 8“3P@¢ moi ety of the al koxy group is an al kyl group
as defined herein.
non-aromati ¢ nono- or Af
conprising 3 to 10 ring ,
7 ring carbon atons, nore preferablly 3 to 6 ring
carbon atons. The cycl oal v be optionally
substituted with one or noge substituents which may be
the same or different. Non-limting exanples of
or a ghdrpgbewicaiinacopplable segtmot}att% jdusoercstergeiseser, apd/opgdtsr thereof,
Whe]'_c\%clobutyl cycl opentyl, cyclohexyl and the |ike.
n-l1imting exanpl es of suitable multicyclic
CY® @aad Ry b dable iﬂdidﬁenheﬁlﬁ?ﬁH bptyonallpeidatueytkyl, optlonally
adamantyl and t i ke. Suitable substituents fo

su se%tdo%lkwhsonﬂﬁmltyu@b%tub@fi.atlweﬁt §p§@taélatse'aﬁtttt%httﬁr@alkyl
1nclt§{ %@k&%ﬁiﬁ Ufa l .l,néc;[y 35 {é?é%xﬂy Mtcg{ybarﬁﬁrton&?tlonall% s%bns‘gtuted alkyl

am-no

or dialkiyl emino, ap:ttcdt,alljn atllb:sti(dfed dkoxil, hycﬂib)cyalkﬁ[ oaiopalle sﬁtﬂtituted
acyl, alkyl (i.e., any of “he al kyl groups described
herein, such as nethyl, ethyl, propyl, butyl, etc.),
al kenyl (i.e., any of the al kenyl groups descri bed
herein, such as vinyl, allyl, 1- propenyl, 1-butenyl,
2 butenyl etc.), al kynyl (i.e., any of the al kynyl

o A

herferm "cycl oal kyl " means a
cyclic fused ring system
Raat ons, preferably 3 to



i ke. Suitable salts include those derived from al kal

nmetal s such as potassium and sodium al kaline earth
woredoal1ziosiich as cal ci um and nagnesi um anong nREED89/038805

ot her acids well known in the art, for exanple as
amircb@adgil,i dpadndiBr wibstituted carboa'ﬂfteylt eftionaBp butatialtedieadrscyglyl, optionally

physi cal assqciation o of th s i.nvention,
sub smt?fl %{%@ygppm@yssag%wg ﬁm%ggﬁwé OXHCEL, sawa@wsubsﬂtuted
alkoQy& %nﬁi P Bﬁﬂl&}é%‘éﬁﬁsn‘ﬁ%d’ hiAthot 586 OIOEE én‘arR ta@%ﬁi together with

cova di ng; 1 ncluding hydrogen bondln
the @eranadtoms tmswhunh ﬁEytaheesIm(WMtaehw fdmbaesm‘)aipiatﬂd@r ahsubstituted

i sol gtion, when, one or re sol vent
carbyed o Boutst B R P T CRREy S ol 1 3t i ce of
thes gy ot agliog solid. "Sol vate" enconpasses both
sol uti on- phase and isol atabl e sol vates. Non-limting
ex&mpHesWol-LsiYi,t abl e solvates i ncl ude et hanol at es,
met hapol ates, and the like. "Hydrate" is a solvate

wher el Lt he¥ solvent nol ecule is e term
"het er of cI\\" or "hetermeycl yl" efer5yto a\cyclic
gr mafd be wnsat yir at e@, ar\\ al Vy og=f unHR7
sat ur ahedlang)wher ei'n-there ji's @t sast o

het er ogt om ~“such as Xy m tsul ful nltrogjﬁ Q

phosphBsrus in the ririg; NFbterocycIR@ or Bpterodyclyl

groups i ncl ude heteroaré3 groups. Non-limting

ex&mpleandks aie packripdepen Iﬁlefwéke@t@si érlom dieigraipu@asisting of a covalent
boncp Is s{‘ﬁltﬁec{]&l ﬂ%sﬁbﬁl@ut@& k%f e%g%%%ﬂ&teh% nsueytgtﬁf%fi a&eﬁw substituted
or uﬁku@%tﬁht&ﬂﬁlkynﬁ éuliitlﬁlxafwd unsalzsitifited Wbocycyl and substituted or

t et rahydrofuranyl, pyrrolinyl dihydrofuranyl,
unsupsigisdictere@chhy dr opyr anyl ,  di hydr opyr anyl

i ndolin | t Yy ghot Y.

d|oxadlgiggygkgﬁﬁgg%ggvﬁgfgﬁggg%agyg”ﬁg?%gﬁ%%n(#momﬂw
subseiasdd dkylt bgticak by entestitutahekiertybtoptionalbl spbstitod ablgnyl, acyl, carboxy,

.unsubst i t ut or substjtuted at an bsti t ut abl e
optiogLy SHoMFh S G REpoRy SPRATSY SHYS i Eh T OCTPORYy gptionally
subsﬁHQ&f Alkiept &aﬁ&l&mno@a?%tﬁlt RS 8paGREEsBEGirh8d RitBrocyclylacyl,

i ncl uding car bonyl ?roups in the hetefocyclic ring).
Optldmélytsebstmwtbséwb@ancw acybsubdtiduted onwrorbstitettd carboessd, substituted or

n bt tg > f to an aromatic ring that includes at
unsyoatge &ﬁe‘gng’ oxygen, nitrogen or phosphorus in

t hy @ree&bd Erohd t'hl grd\?fﬂohm&ﬂgﬁf IEXMRR EORS substituted or
het eroaromati cs are furanyl yrldyl pyr|n1d|nyl

unsubstitptsdeagiogyclyl and wb@waéﬁda)z@mwbst@t@i hetgseedidzol yl |
1h§é ;&n({i ﬁ' ?n%te%glg &%ePénrdg %Feéin]ﬁ(ﬁ‘n nd uétjo% E(?W sting of H, substituted

or umﬁlequutr&d |a11<lyl aﬂxﬁﬁlztgtl,muemtthtedlos Qﬂﬁibztﬁlﬁwﬁ)chrbobj?ﬂjbﬂ ylbstituted or
isQin nzi m dazol carb

unswﬁfatzl%ﬂd;ﬂarbwmlalfaqywSub%léw%%vwbﬂﬁtg}wed P@f@fq%éz@ﬂlwl and substituted
oru&m§m4m%P%@Q QBka I sooxazol yl, pyrrolyl,

qui nazo |ny cinnol i nyl, phthaIaZ|nyI xanthinyl,
hy Bexadh Raltngdtherp’yiﬂa&le Inftrogtl;l 2toBa torwlazlo ﬂEy are shown attached form a

A-tri zoIe adiazole, t hi azi ne,
ﬂﬂ“ﬂyP?H%EFﬁ%fmﬂgﬁ£éﬂ ' i sopyrrol e, thiophene,
Py RAZ géfectegrfr&ﬁ iR gbw&oﬂ@ﬁﬁﬁg bPHS ﬁib@tn'ﬂ@etdecfr%%ﬁlydstlﬁﬁed alkyl,
het erocyclic group can i onal substi t ut ed th

subsgitigeher ynsulestituipd hétengekyl, substlaﬁ@d @nmqlp&mﬁ@d carbocyclyl substltuted

or utgsﬁlbse[rbtgtfex ﬁ;le%r%ézglyl su%s%ﬂ?tgij grnl?&s%lﬁ%hg%to(i E%rﬁ,g?yciylf%lgylp bsp fited or

unsubsfit@fcdaice®dylci/1dlky1gs (i ncl uding aronatic or
het eroaromatic portions of functional groups such as

aryl al kyl or heteroaryl al kyl groups) can be
substituted with one or nift¥e substituents.
Non-limting exanpl es of such substituents sel ected
fromthe group consisting of hydroxyl, thiol, am no,
al kyl am no, aryl am no, al koxy, aryloxy, nitro, cyano,
sul fonic acid, halo (F a, I, Br), carboxy, ester,

- o " 1 1 o o



In one enbodi nent, the invention provides conpounds of
Formula (1), or pharmaceutically acceptable salts,

W@ 009ar®ws3 prodrugs, tautoners, stereoisomners,PERNtS2009/038805
esters thereof: ,o..ro o o=, AR 1 NR2
M ¥ idNelected ftd the group comsistiag phacoratai boed lalkylene, —C(O)-NRy-, —
acceptable salt, solvate, tautoner, stereoisoner,

C(O¥R/ ORestdrCt Pt eof ,  wher ei n: Rl and R2 are
eaqh) iJ ALRLNASH lYorbhp O8tsisBRALE ¥, SDS hhd WiRHnB N substituted
op??éna%%y subst | Ut ed aﬁﬁengl, 6pt?6n5?ﬁ£ stsF%ﬁﬁt%hue
aryldk®lynyl , optionally substituted heteroal kyl including

optd BRI N Bor REstdrout R erii Etaiokpe OB iy Aol Sbsituted o
unsu®BfituRidaintido, YRS, inftkd, Bdlodikl D Wdro&?ﬂ? BRKYIRbXM!

optional |y substituted ani noal ky optlonaiiy

subsisiselgeted fronr the gywipydonsistptd efriadavglesiutnnd; alkylede, -C(0O)-, -C(O)-

het ¢ Y6yl , optionally substituted arl akyl,
(}’%%&ﬁggéﬁﬁ%ySUbstituted aryl akyl, carboxy, acyl,

OPtW @l deyedSdes Hict gtb@dcatlskaxy 604 benydnt bod &dtd matituied or

substituted am nocarbonyl; or Rl and R2, taken
unsubgigfataddictofpeyklthe carbon atoms to which they are shown

at ta y o0 ' ' - -

carpany & of YoEh TSHEb A Al AR Eblb thRting of H, substituted
or uiabsitoey alw) substithiicd oHunsubktitusedHeterddyl; hibsituted or unsibkstituted

2, and L3 are each independently selected fro he

alkyg BRI EEhST Wistpiitypd Q&EWa?I@r&u%ﬁfHW&,g OF BBt ligiy: o

Ungy Qﬁ{l RE Uhigdh t_@%éﬁ){ér i#h the 4Bdbh binedo gx?hiiﬂ{‘ﬁ’l@ Stcl shibRdttached,

al kényl , 'substituted or unsubstituted al kynyl,
fornmsafsistitutaded vosubstistdsistarbasyely] ora Hbstjtuydd, oranshbstituted heterocyclyl;

substityted or, unsubstituted heterocyclyl; . . L Y.

andt 20 e S5 6 Ry s et s Mot bonsitine o Sttuted or
unsu®BituRdaid Mo 3R siubb R orluk¥tlbsti@R @RRICL My B Yisstitdtalt &d

al kenyl, optionally substituted al kynyl, acyl, '
unsubafitiytedycarbogy ¢lplatiyl.pubsitheied pw@@b%utkt@d%@tamwdyl, substituted or

£ I substi tut am nqgcarbonyl ,. gptional ly

uns @Rt SRR SR TR R Byt "eyano,

opti.pWant Rstebstheit witle thehdras @oyiEikly g ke shoptn ataahddyform a fused

substituted carbaocyclylacyl, substituted or
subsgjfdehatynsusigitehipSQicl yl , substituted or

un tirt L . : .

e e SHACHE bt o tich (B8 IS B6u 3Bl
subssitibst ortunsehtiortedihaedosydlylut ed al kyl , al di m nyl

substitute r unsubstituted c ogycl yl, substi.tut
or R ﬁ%ﬁiﬁ&fq%tf?&r% CHPHOESEINNG Pﬁfﬁf sutgfiiydad s stk
subsHARMPST st Sl LRGN ], ¥likikitbd oA RHuBURSEH EHHED B, substituted
unsubstituted heterocyclyl; or Ra and Rb,
or unsogstithied hefetdrytlyg snbstitwgdor atsobstitaedvairbbcyichaslkpl; end substituted

sh attached forma substituted or unsubstituted
OruW%@éﬁB@g%F@FFydygﬂqdﬁE is selected fromthe group

COMNSISANd R, @bethler WP el dtdthe Whick! feyasd iHowinetbnabk rm a fused
substituted or unsubstituted heteroal kyl, substituted
subsgtutesherumsubstitittediriegirabdcycl yl , substituted or
unsubsgt t ut het er l'yl, substi ed. or
unduBEe b B DR EGREHA, g o SRl bR lpote from the roup
constittiaig s H, blklyE thalee bbsaayel o umkibstituted amino,Jcylafio Seitredashlkyl,
fromthe group consisting of a coval ent bond,
hydrgrgly prehdkoxsdy 0) - NRj -, - C(0)-0-, -NRJ-, and -C(0)-;

Rdv&)iﬁltga)ﬁ%s%qlaitr&w& eof%oE‘Q%;FE{l 1§H<9|9 of H alkyl,

and su ituted or "substituted aryla Qis CRe or
N; Re is selected fromthe group consisting of
H, al kyl, hal o, substituted or unsubstituted am no,
cyano, nitro, haloal kyl, Wydroxyl, and al koxyl;

Gis selected fromthe group consisting of a coval ent
bond, al kylene, -C(0)-, -C(0)- 0-, and -C(0)-NRd-;
Wis selected fromthe group consisting of a coval ent
bond and a substituted or unsubstituted heterocyclyl;

o o S o o



R5 and R6 are each independently selected fromthe
group consisting of substituted or unsubstituted
W@eiono2d0ky/| , substituted or unsubstituted car bRCHUE2009/038805

substituted or unsubstituted carbocyclyl al kyl,
Sulbs tértait etlbediments s prdseritaalydnebe pasydds ybmpsuhis) ¢dnyiosiions and
or, unsuhstituted heterocyclyl al kyl, al kyl, al kenyl,

methady 1 %%Bw%ﬂ@%gﬁnmngFonn@ng and R6, together with the
atonms tao rReh they are shown attached forma fused

substiAgtdd or unsubstituted ring; or ~. & and - LA,

t oget her ’t he M-‘@ whi ch t hey d‘r%w bonded

formga subsnitut éd or uRsUbsttut ed heter%cycl&l;

R7 is $elected fromthe group xonsisting of My

subst i {i€door unsubsti t utfe Lalkyl,léybsth\\tgd or (o)
' i tut éd or wngubstituted

unsubstituted Rrg

ed ani noal Ky~ S
car bocgel yl 2 subst ifput ed tex
het erocyclyl, substituted or unsubstituted
car | al kyl, and, & ‘ituted or unsubstituted
hef®go lal kyl; or'\ rL2Y and R7 her with
the dfon¥ to which they are shown boﬁﬁ@d| org) a fused
substX{uNedGer Zindbbsti t yted ring; and N A and B
are each independently que ar norésubsti tdept’s
sel ect edlsFf rom t he group wqnsi sting of H alk i hal g
substituted or unsubst it ut ed” ami no, cyano, ity o, or
hal oal kyl , hydroxyl, and al koxyl; with the proviso
that only one of M E aggfﬁﬁiis H. In certain
enbodi nents, the conpounds Rormul a | have
suf ficient chenical stabilitylfor ﬁgynulation in a
phar maceuti cal conposition. qux I'n certain
enbodi nents of Fornula | g and R2 are each
i ndependently H or al S | and R2, taken together
with the carbon atons to t hey are shown
attached, forma substitfated or unsubstituted

car bocycl or a bstituted or .unsubstituted
or a FR{BREE ity SocPraBtRRhl bl ity FruliB R Reisb O B seamiqnegeers
therdof, wh&bi@ variahles SrcRfiheapprdemildiy1.sel ected fromthe
group consisting of H NRaRb, and -ORc. Wien R1
andn fertain BRENSPESE chbedigants, theepresgnbBncritaamsoYigesgangtounds,

comh&‘s@éf &rﬁgﬁgwgﬁﬁéﬁﬁgﬁe%ﬁ&ﬁg%ﬁ f;a%:'Ut ed or

nsubsti ocyclyl "or a®su uted or
unsubstituted rocyclyl, the carb Ryl groups can
i ncl ude satufatdd fysed rings, su

2

r
NN

s|cycl opentyl,

cycl ohexyl, cy¢l olfeptyl, etc. fused ridyl ring
of the paregnt nmojp€ty*of Fornula (lp-cor partially or
fully unsatufated fused rings. onsTi miting

exanpl es of _su aturated fusgd pFrgs include: NN M
NMN X ' Liy Liy 1 5 OE and

non-1imti exanpl es ﬂiﬁ%@sa ted fused rﬁggf
orm a

i ncl ude: When and conbine to

subsh pharhdcicalln seteplablelshig sblehes agytemyts, sttlddisomers, and/or
supstituted, or unsubstijtuted heterocyclyl includes one
estery therenfe WheiclY Gatebles akerdedingd ayfor Fprmaula { &b pemegabedimspts) the

pres.érﬁ ih b PHirddRAth B%Eﬁ&geﬁﬁ%m&oshwﬁl déﬂﬁ‘irisin@ aH NRL e
compound of Formula (I), or a pharmaceutically acceptable salt, solvate, prodrug, tautomer,
or ester thereof, and a pharmaceutically acceptable excipient.

In yet another embodiment, the present invention is directed to a pharmaceutical

composition comprising at least one compound of Formula (I), or a pharmaceutically
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----- V00O NFN MYN-iii X MyN-LIX M 11 _<IXMyN-Li XM Ny
Li EEEEE (including H) described herein, and L1, X, E
w@rwINewoes as defined above for Forrmula (1). | nPCEUSN$038805
enbodi nents, Ris H In certain other enmbodi nents, R
accepBibk salthsilvdie)tpastirag, kyltomal, keeytér, thatad, kiyd a pharhséudisel [ pf
an.amno.acid, or the like. I n sonme enbodi nents of
accep@b%xalpeqn},, angligh {e@@t&% a@ltlpn%mawcgw%ﬁv 86H1¥er qomypound.
I n I@stﬂﬁéﬁo‘ﬂ‘féﬂleﬁfboﬁfﬂ%@'tﬂ@ﬂﬁes&ﬁ irl:v%ﬁmyﬂ ] d@g}ted E(hé? AR treating a
R I NR2 MAWIs 28 I n sonme enbodi nents, when
disodder, ¥ymptonZoi dis¢dRa Rba pREnaimchcR of swnd)dtdatmenti dompiriseng administering
are shown t ache

nitrogen atomto whic he farm

to e et e Bact relib et T L OrRPORYof PR ke  TRPALY: the
metiRIR 0d L §ESHRe plebét RRIBHALYE itk tvRlr@Ct &8mERIMprophylaxis of a

_ piperidyl, piperazyl, nmorpholinyl, pyridyl, pyrimayl,
disopsier,rsgmptom di dis¢asy that tsredrilatpd by chanheking jeeeptor activity or signaling.
Disorders to be treated generally are those in which inhibition of chemokine signaling,
particularly that of a CXCR4 receptor, is desirable. In certain embodiments, the compounds
are administered to a patient at risk of or suffering from a disorder causing a reduction in

lymphocytes or myeloid cells.
DETAILED DESCRIPTION OF THE INVENTION

The compounds, methods, and compositions of the present invention can modulate
the effect of chemokine receptors. These compounds can be used to treat diseases and
disorders that are associated with CXCR4 activation, including diseases and disorders
associated with reduced hematopoietic stem cell mobilization. In addition, methods of
treatment of disorders including tumor metastasis or any other disease, particularly
hyperproliferative diseases involving chemokine receptors are provided. The compounds can
also be used to treat or prevent HIV infection, reduce viral load, or alleviate progression
towards, or the symptoms of, AIDS in a host in need thereof.

Compounds described herein have the capacity to interact with chemokine receptors
and potentially inhibit receptor signaling. The compounds of the present invention have
increased bioavailability and efficacy in inhibiting chemokine receptors.

Although not bound by theory, these compounds may inhibit certain disorders such as
metastasis through their capacity to inhibit SDF-1-chemokine receptor interactions, which
can decrease cell targeting, and may also reduce VEGF-dependent endothelial cell
morphogenesis and angiogenesis. This endothelial cell growth is a key event in metastases of

tumors.
Definitions

The term “organism,” “host,” or “patient” are used interchangeably to refer to any
living entity comprised of at least one cell. A living organism can be as simple as, for
example, a single eukaryotic cell or as complex as a mammal, including a human being. In
certain embodiments, the organism is a human in need of treatment.
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Wien Eis -WJ-L2-Y, non limting exanpl es of
-WJ-L2-Y include substituted or unsubstituted
wedoen2wyx| yl rings (including, as non-1limti nBCT/US2009/038805

exanpl es, pyridyl, piperazyl, piperadyl and pyrimdyl)
sulrat itdriont ‘@tlemblkihe agrepior modlilasdr; meadxoapsiayte including but not
het | vl t li Kk f i ch

lirni@g 6‘5% i%foﬁ{cgﬁa, '891(3)1{3?g&gsgélylgﬁc&?o?i%eﬁnhimlowc E}%}W@Sﬁ% or siRNA, that

inteP4AIB BRibRE tl&r‘tﬁﬁle Sichiofaey WheR cRinshfe %&e]%t@#sq{?cludin , but not
together wth the carbon atons to which they are shown

limitet tachebinfogmf a ligabhdto the tedptor. Tieseros tdheompkohe peptide antagonist”

meaﬁsg% g(? g éi)lé%élﬁ |tl?a{t ﬁ]gqcs b_ grlbtml%its %j acc) en%lJ S%’f’e&%ﬁt&}, %gliti/cul\arly polypeptides

that &elnot an antibody. Representative chemokine peptide antagonists include T140 and
derivatives of T140. Exemplary derivatives of T140 include, but are not limited to, TN14003,
TC14012, and TE14011 as well as those found in Tamamura, H. et al. Org. Biomol. Chem.
1:3656-3662, 2003, which is incorporated by reference herein in its entirety.

The term “therapeutically effective amount” or “effective amount”, as used herein,
means an amount of a compound or composition which is sufficient enough to significantly
and positively modify the symptoms and/or conditions to be treated (e.g., provide a positive
clinical response). The effective amount of an active ingredient for use in a pharmaceutical
composition will vary with the particular condition being treated, the severity of the
condition, the duration of the treatment, the nature of concurrent therapy, and the particular
active ingredient(s) being employed, and like factors within the knowledge and expertise of
the attending physician. For example, in reference to cancer or pathologies related to
unregulated cell division, a therapeutically effective amount refers to that amount which has
the effect of (1) reducing the size of a tumor, (2) inhibiting (that is, slowing to some extent,
preferably stopping) aberrant cell division, for example cancer cell division, (3) preventing or
reducing the metastasis of cancer cells, and/or, (4) relieving to some extent (or, preferably,
eliminating) one or more symptoms associated with a pathology related to or caused in part
by unregulated or aberrant cellular division, including for example, cancer, or angiogenesis.
With respect to stem cell mobilization, an effective amount is sufficient to improve improve
stem cell mobilization as measured, for example, by an increase in the presence of and/or
activity of blood cell types including those of myeloid (monocytes and macrophages,
neutrophils, basophils, eosinophils, erythrocytes, megakaryocytes/platelets, dendritic cells),
and/or lymphoid lineages (T-cells, B-cells, NK-cells). Representative dosage ranges and
administrative regimes are further described below, however these can be subject to
adjustment in individual patients.A “pharmaceutical composition” refers to a mixture of one
or more of the compounds described herein, or pharmaceutically acceptable salts thereof,
with other chemical components, such as physiologically acceptable carriers and excipients.
One purpose of a pharmaceutical composition is to facilitate administration of a compound to

an organism.
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I N/ \ NN--z-1 5 O. Each of the preceeding
may be further substituted with one or nore
waemstiztoeent s. Conpounds of Fornmula | A PCT/THID09/038805

enbodi ment, the conpounds of the present invention

haws uséehdroin| o phagmbaunudlly {cképtable carrier” or “pharmaceutically
accepfali)le' éxcipient” reférs to alll E:aI?r]ier or dil:{'lellsczthaﬁ_d_o_eé_ %ot c(a{lsAe) significant irritation to
an organism and does not abrogate the biological activity and properties of the administered
compound.

An “excipient” refers to an inert substance added to a pharmaceutical composition to
further facilitate administration of a compound, such as binders, anti-adherents, coatings,
disintegrants, fillers, diluents, flavors, colors, glidants, lubricants, preservatives, sorbitans,
and sweeteners. Examples, without limitation, of excipients include calcium carbonate,
calcium phosphate, various sugars and types of starch, cellulose derivatives, gelatin,
vegetable oils and polyethylene glycols.

“Treating” or “treatment” of a disecase includes preventing the disease from occurring
in an animal that may be predisposed to the disease but does not yet experience or exhibit
symptoms of the disease (prophylactic treatment), inhibiting the disease (slowing or arresting
its development), providing relief from the symptoms or side-effects of the disease (including
palliative treatment), and relieving the disease (causing regression of the disease). With
regard to HIV or cancer, these terms can mean that the life expectancy of an individual
affected with HIV or cancer will be increased or that one or more of the symptoms of the
disease will be reduced.

The term “prodrug” refers to an agent, including nucleic acids and polypeptides,
which is converted into a biologically active form in vivo. Prodrugs are often useful because,
in some situations, they may be easier to administer than the parent compound. They may, for
instance, be bioavailable by oral administration whereas the parent compound is not. The
prodrug may also have improved solubility in pharmaceutical compositions over the parent
drug. A prodrug may be converted into the parent drug by various mechanisms, including
enzymatic processes and metabolic hydrolysis. Harper, N.J. (1962). Drug Latentiation in
Jucker, ed. Progress in Drug Research, 4:221-294; Morozowich et al. (1977). Application of
Physical Organic Principles to Prodrug Design in E. B. Roche ed. Design of
Biopharmaceutical Properties through Prodrugs and Analogs, APhA; Acad. Pharrn. Sci.; E.
B. Rocke, ed. (1977). Bioreversible Carriers in Drug in Drug Design, Theory and
Application, APhA; H. Bundgaard, 15 ed. (1985) Design of Prodrugs, Elsevier; Wang et al.
(1999) Prodrug approaches to the improved delivery of peptide drug, Curr. Pharm. Design.
5(4):265-287; Pauletti et al. (1997). Improvement in peptide bioavailability: Peptidomimetics
and Prodrug Strategies, Adv. Drug. Delivery Rev. 27:235-256; Mizen et al. (1998). The Use

of Esters as Prodrugs for Oral Delivery of P-Lactam antibiotics, Pharm. Biotech. 11,:345-
13



are as defined or described herein. In a
particul ar enbodi nent of the conpounds of Fornula
W@ RoWp/1211883 and R2 are each independently H or aP&yUS2009/038805
R1 and R2, taken together with the carbon atons to
365 v@algﬂimmtfeeyl ArwWes Mwipnaid Rrobegs aﬁd)B[ﬁp@e@tH@Si] Qatried Pesdrugs,
nsubstitut ed carbocycly L2 are each
Pracr rM%‘b &AgBnOY {626 l\élcf*é%haf%%ﬂL (:129%0 gFBIRFBV%rQFPEPF%gTr&FSP&“ Via

Prodr@¥alfat L b&ﬁ‘@donsp bsi kL L 9 TF‘}E@ nlﬁ?i?t 'THHS&Q”[ AlJUe0G

su stltuted or unsubstituted a and substi t ut ed
PharoraceutsabSysit¢rog, Miarad;lkpnlgd{e;r, pX18H31%; Blabmeacalh (1990) Prodrugs for the

i ndepe nt | 3 mhere'n Ra and are e
iR GEPG RS 3SR D B B oM 6F SURMESHOP St g dirupMetab.
Pham%hhwn@@omym UBSn dnb B8l SalkbX 1999 BivalvBMbnt of multiple

substituted or unsubstituted carbocyclyl, substituted

transportarsdu bt drelabeerptam bﬁ@%ﬁt@%ldalalayllogu@ubétf iPumgdeelipery Rev., 39(1-

3): IUEE?SH@; {)W%lee g19EZi %{Q nyt% nad e¥ebi¥a? 1&1 ﬁ%urolp ell'lttﬂ%ea%%loEO(l) 1-12;

Bun¥gdabd (1@@9)’1 Biél@@fﬁ‘ﬁlb&tdémvh@za%h ehditueyprafcepls Hﬂll\ﬁbphcablhty to
attached forma substituted or unsubstitute

imprqge giegbgrapgutic cfiepts ofmigsrAngh. FharmsChemi §é@d 1= POl Bendgaard, ed.
(198%?] ???E%oebl%%y%\g %gl){/g]%lgé/\ll%rr P[;%I(l)s%elhé:t%? S(P '95{3'} T‘rﬂpt%%ed oral drug
deh\?byyzlrsokﬂ)hhty dindtagibkoomekconanlsly fR3 uanof fRédiape ABdiC Drug Dehvery Rev,

19(2§ iﬁ{a ?%@thé}lsl{ﬁrség%lgﬁggg) Hj:glgato *e)mg %jgffgggg@’bsfeéilcga&romtestlnal
absoglflid;ﬁlw 1'11%6%@11%@ eﬂﬁn?er ﬁ?é’e}ﬁhg ul%lg%ﬂ?%léug T aﬂ%lofuuﬂﬁ)ug)ls tP‘afdﬂﬁl%dD et al.

stitut'ed or un | ' kenyl,” and
(1983 Bsviogich by ReversibuRimsphant-Bobtedtivy 6rbypsof. PRBrarfsti RA2(3): 24-325;

Han (L &6 PODE it ol a0 of e s Srbirrutod ©
Phare PO 51 Bd; SQlzikasy Q@@Od) UEﬁ'&tlQE pkﬁ'&%t%’ﬁﬁdsbﬁfe%ﬂd conversion to active

heterocyc yl. I n anot her nment of

metabokso Gritts Dotg Festahul leil)( 3 a8 IRMjIganppertd 2049 Pawenm and applications

or BB, BRSO RURB L DElhe Skt B9

Prodead Basyadhyd o thd it srosetbddlivetit &ftheptidididip Khuirt. Pheen. Des., 5(4):265-
al kyl ene; L2 is a coval ent bond or substituted or

87. unsubsti t ut ed al kyl ene; X and Y are each i ndependently

H ; | -
8 B 0 S PO ACERENEDE s s o

limitat do msa’tyfatedsaﬂdaght bulbranlch&d praadysidcondaeyl o asrbagyhgidydcarbon of C,

to Cio% I ? g%ldg%eﬁﬁgﬂfy %Sggetﬁgﬁ E&%ﬁcgﬁﬁl'%ﬁpyl dxglopropyl,
uty‘l3 li%hbll thﬁgyloﬁerﬂﬂsé%ﬂehfﬁ qcbfesty® rrféﬁ]%{ %he [1&§§‘§ldcyclohexyl

ether W th t'he nltro en at'om
cyclemmmahyla&mmﬂhsﬂmmlalﬁtdosmmmu@d ard Yhdiubehylbutybdhe term

ontigf g tst B LReMe Mo o o) BB g G be
subsYiflitédark RE¥ctad ﬁoﬁnﬁw@r@bt@ﬁhaﬁlg Jrard ng uﬁﬁhmbﬁteﬂ@lphydmxyl

unsubstituted aryl In sone e di nents of
aminap Ak RIBO.GEY IO rixogy.AyyloRg nitrel cRano, ﬁlaliﬁ(éhc m@,@vlféﬁe,

phos érglghgg &?or Bﬁa‘%e %Irg) §p% na\ﬁh ! ?tﬂg,}lh@?tgctg? of Wected a5 fjeggssary, as

kn0\01f1 tdhosaMkalldd iAhe 42t fM:&abh.pld 85 ’taﬁlg@ttlhﬂreﬁiéb@tchl rTPftItéctﬁ'E Groups

t he conpounds of Fornula ég?
in Organie $yavhgsiay John Wil ?Dé?nde$ﬂ5’éd$??éﬁ dmont h%91c B?Fﬁ%ﬁ’&gfpﬁfated by

la (1A, SIR1 NNR "AiSIWII In sone

lrefeI%ﬁ({)né:lrnents of the conpounds of Formula (1A, Qis N

In other enbodi nents of the conpounds of Formula (1A),

Qis CH
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In certain enbodi nents of the conpounds of Fornul a

(I'A), L2Y is H 1In other enbodi nents sof the conpounds
w@poobaered a (1 A), L2Y is -al kyl ene-NRaRb. | n yRCT/U851089/038805

enbodi nents of the conmpounds of Formula (IA), L2Y is

- alThky keme alliddy” Irefefsio tah @tk yé rdd ddfin®ilicsciaf intwidclc ﬁlﬂ‘BaIsU oaksC-C

(single o’ Ebse G (davLe Do, Hesos BEmsE 4oy bfopghag or straigh

chaitr2hdicin hﬁ\g'a)ezfvmbmoﬂerbﬁ@ 851!&% b@t‘fﬂ%o@hﬁﬁ Q‘ém Bk c&{]ﬁgated or

compounds of Fornmula (1A), -(CH2
unccapetaledr  enbodi ment of the corrpounds of For mJI a (IA)

o s TR e R @ ATy Fefiact hesfy BOKRRR gyt ome C-C
sin{lg')oédﬂl@rls &gt_hggdl WeRta CEC (15 BORP UNELSa R nyfr @5 TH @raﬁéh‘&iaor straight

is - 3-NH2. I n another embodiment of th
chaigoymd sam disvecﬁner’rcrmn Iam(el(?%C tripdyborgls. (CH2) 3- N( al ky 1) 2.

'(P ?oti‘%%;heqrrbod 32 %‘26 L CCOMRR nd‘%é%afgm%m s alkenoxy™,

n ano
“Cz-Chelkmn’paumd@Z Of alEy)fomA’f C(-CA)are 1s2Y, thase afcGdAiderNHD. indlnde,

inde ety S CRBI RO iR D) D U iPEl I SHBEIE e o saigh,

bran@l%&ﬁ&'@?jsczotg, @%H@C?alﬂllpﬁmctlleﬁalitﬁ:s }'djz-(llsrhlﬁgn E‘lhcludes stralght and
enbodi nents of the conpounds of Fornul a

bfandéﬂdl&l Eené Rithbs alk??ybﬁ@t@‘ﬂfé}all%%b@dpﬁélﬁmbmc@ﬁ@ S&fé%bb%md%amhed
Ci, (,02, CE QL %Hdi s Ql!{&)y ful‘iélo'n§11‘ue§J @ytfﬁﬁe&lw 1ncldae§"§1°d§%?:?ﬁnd branched C,,

di ment” of t'he conpound For nul a
Cs, Cmnﬂ)ﬂs @}kQHOW(famQtI}bha)lﬂles,IQm Goredityiat lnelnﬁ@ditrmghit angfbranigked C:, Cs, Cs,

CBRCPRIT AR RLTE Bl (Rl Absh iR pfiaga - s o
and C&lkﬁloxyﬁﬂﬁ)lﬁaaﬂ\ilﬁs, eicn anot her enbodi nent of the

o d PR e e Src B S teREM g T lagnchides a ¢,
to C}&tur%ted@@ﬁ%hﬁomﬁ@}heﬁ ﬁlkzﬂg’t"ohﬁ lopftishae) ﬁj@ﬁﬁlrgzsu’bﬁﬁuted forms.

onpounds of Formul a LAis -(
Unl@ﬁ otheerisesitesticatin tstat};:ﬂ n thes erhgetiord svheh alkyt s wlt@blA)mmety, lower

alkytlg %%ﬁﬁg‘g@z r?nﬁ?;rgé r%l}eé]é}liy&o{r pOL AT afkg]Iﬁ(S n?[ot()jll ety,| 1H15ubs%1tuted

alkyBaolbher alk(hig @idfenéd. of the conpounds of Formula (1A),
LA is -(CH2)4-NH2. I n another enbodiment of the

corpotehas albyicmyr aiisad heraln, mpgmsiag organigrpdicn farmnegd from ann
o G0 TED 3 00 COMRBIGR 9L O PULA L
folloaihg Rotnindy: -G(RRINOwheaiit adhedintebor ofione or more, and R otdieTis
hydiRa, %@EHY%BM et B Ro i €2DpBont bie: @&ym%a”d Y Hlggino,
sulfAE RuEHaWAcRL pakPRShic Q4. Phosphate, phosphonate, either unprotected, or
protected as necessary, as known to those skilled in the art. Preferably, n is an integer from 1
to 20. More preferably, n is an integer from 1 to 6. The alkylene can be straight, branched,
or cyclic. Non-limiting examples of alkylene include —CH;- (methylene), -CH,CH,-
(ethylene), -CH,CH,CH,- (propylene), etc.

The term “amino” includes an amine group (i.e., -NH>) as well as an amine group
substituted with one or more alkyl groups, substituted alkyl groups (e.g., hydroxyalkyl,
alkoxyalkyl, thioalkyl, alkylthioalkyl, etc.), one or two aryl groups, one or two heteroaryl
groups, one or two arylalkyl groups, one or two heteroarylalkyl groups, combinations of H,

alkyl, aryl, heteroaryl, arylalkyl, and heteroarylalkyl groups. When the amino group has one
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I n anot her enbodi nent of the conpounds of Fornul a
(I'A), R3 and R4, taken together with the carbon atons
w0 00n21e3 t hey are shown attached, form PCT/HS2091€38805
enbodi nents of the compounds of Formula (IA), LAis
or mdkkylkyl, at] he2Yodrgl, aryddlkyl] (ﬁﬂ&tdﬂﬁ#kp].alkyl groups,nhoilRel; aryl, heteroaryl,
odi ment s f t he conpounds For mul Ais
aryl %E% re%v gligyl gr%pw%h%u ltuted or Slﬁq fwé%iotT h%Ferms

“alk 'JH%”’H%” mﬁlger&?rrfg QH 'agﬁncgéroﬁﬁ EHEY! h@s $ddr vtwh/'\lléy!l; or aryl

and LZY 1s - | ene- I n anot
subsétrizoti mspﬂctlmélyt Hbe wmp{)amyﬁdkﬁamﬁmf’wi leetérbayylalkylamso” refer to an

. CH3; Y - Kk t cl
s P WO e e e S 674 Rl o< o8 SR IFspegigy: M eny
instdafe irSwidR theillede@ ¥f b %omFé\LﬂﬁYlk anSvINR(RRE ﬁfﬂﬁi’sra\f)bﬁbﬁhbln the valence

I n anot her enbodi nent o he conpounds of Fornul a
is to(be Aprre¢tad by inchglingandl/arzxcluding adiyikydgsne- NH( ar yl al kyl ) .

I nl?ln {r&erameu&né?g%n lﬁg};det arl]nenngo l%l'sl %glg'stl?uteg WltﬂLEIlC}gl groups such as
—C((aj Kllt!ylen@@ﬂ(eh?l e@(@rnét@b&yﬂ)@(m O-alkyl) -IC(@DL@ B, C(O) O-

enbodi nent For mul a

LA |
heteErgy . 4RGP oL 01 Né&)samaoachphmhyezero%ryl Sulfppyl groups such

t t
o FO0H LR SSRIBIDIS O -ARSpBRTRIO o Fostoh ol
-S(Caf’r@t-lhmfroenyhM(%W(mfalkﬁ&fi(@ipbmﬁﬁyhf SROIzFNdFa l(ete@Oaryl ete.
LA is. -al kﬁ/l ene-NR Rb I n anot her,

(whelhBdRisHbrlodf arh @ef@m%aéb Cathegprient O Ajc ampigojggoup is an acyl
grouga{hlé%llcﬁ@t cmlflg}so @@ detbi2dd fo% 'ﬂn armdo I%(Fhf(? hat lGﬁmn the acyl group is

mbodi nent of tecorrpoun
C(OX Q) TRyl QY hHSIKHIY D, o “urcal moamt(m;wmd aasdrgtroup is -

COFhRESYST BRI Pary B T PrtoOlsgiimd somrithige moiery (i

wheﬁ %myngr%upis Jﬁqom @k&ll PQH%O)L@abﬂ o @d@%@) -Neroagid L2Y
odi ne e conpounds of
Fo Himlﬁsa st@teA)to th.emo.nganyaa Rtybséh@m(lalbnyuq ®; 2 grgturothroughtihe last

narnix? %016 {he lz %H?;ﬂgq}ﬂ( g{(eknt)}q_? 2a anygglg%@ s stf}?ernxcq’lsl boun11 to a

stm@m@ttm@ngleﬂdéodlhwnho@fy éfhe abpaeads of For nul a (IA)
LA is -(CH2)3-N(al kyl)2; and L2Y is H.
andhp e isBrRR i aéﬂsqwr@an@%m@ AHNEIONDS laoqdnesi\}o the parent

o o EILGOED) B o s g
the dnfinodkyladrk ydohrae Nefiadddydrgin. Aiod-11r2i¥ing 3xehinples of arnllnnalkyl include
R e CR oy DS SSTROLEE R B S
NH- ?@HE)!Q @Hze %%ﬂﬁﬂ?gﬁ(&yl z??cﬁ? mpgNnE el @H£ | &), The term

and L2Y is H.
amnma&tylh ean dsrbmﬂfzrrte nitrogkn t:bmammgi@md@ctﬁ‘s aFached Ita aIQ hl&ylene through

the QRO BAB U TSI e TEBRIBANSL Tor Psitie GHES -
morlglﬁlﬁlg_cmch{/},eém@ NH( het er ocycl yl) and L2Y is H.

The term “amido”, “aminoacyl”, or “aminocarbonyl”, as used herein, means amino—
C(O)-, wherein the amino moiety is any amino as defined herein. Non-limiting examples of
aminoacyl include phenyl-NH-C(O)-, piperazine-C(O)-, pyrrolidine-C(O)-, (CH3-O-
CH,CH;),N-C(O)-, pyridine-CH,-NH-C(O)-, phenyl-CH,-NH-C(O)-, etc.

The term “aminoacylalkyl”, as used herein, means amino-C(O)-alkyl-, wherein the

amino—C(O) moiety and alkyl moiety are as defined herein.
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I n anot her enbodi nent of the conpounds of Fornul a
(A, LAis -(CH2)2- NH(heterocyclyl); and L2Y is H
w0 pooantober enbodi ment of the conpounds of ForP@i/ES2009/038805
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pyrithdiRe NeT-0kM& kwdsaitufod pyrindiathelRi- inaidalkyl substltultéli %mi‘ﬁlaﬁfe-NH- ete.
enbodi nent of the corrpounds of Formul'a (I A
-( (T,lhlg)fztm mlﬂéth@tt:@ @053@‘41 wramka}lki)unl@ﬁ athepwisg éefmed refers to prgroup
that s I &%dg(? fo E}nkoxlyéﬁ I{H(?%epeorr Jhe yﬁl% elﬁyr% tgrq Oeggrtgys grt&f: r%actlon or for
othet ﬁu@BSHs hﬁfwﬁﬁbﬁﬁﬁt Roxy@len L@ nRQEBO PG tAE ghoupFetedknown to those
(1A, LAis - grg NH(heteroaryI al kyl); and L2Y is
skillpgl in the art Ofﬁf%iiﬁ@tﬁéﬂle@ﬁrbodl nment of the conpounds of
(LA .y
oA Sy A SR AR B B0 v
syst@h chaprizih@ afdudp,to bBoutd 4-chbidR Jatbm I\Npi dietisly adowtl (ﬂﬂolfajobl)lt 10 carbon
atongsgd L %@ﬁ%?xmlmfasu(tpﬂ? %E%q@g?&?uc{m Tltenﬁf blppeenyl or naphthyl.
{

The ’t&ln%lﬁ&?e%m {(oo ?.{Il%ke 15%%% %rarﬁgr@ gszMFa{gfl r%j'oups sub tlthﬂad Q\H@l d'or more
substi{uChiz)vhiciNmgg by Ithed deyrie)or dafifereni2Vhe &‘yl—group can bet wbammtddevnh one
ment, of f For.mul | LA | s

or mO(edL&f@ue%ﬁ(lgﬂ} 185 %}{?Qq llllgﬂf?dq% quggfgln% sglepi)ed fwnhﬂ]atgﬁ%}p
cons%mcggm?&b fof ﬂﬁdﬂeffuﬁﬁl 511491@11311181’2 aﬁ%ﬁﬁhbaam&@ arylkﬁ(y‘ ﬁltro cyano,
| a ;

Sulf@m)@md rha (FO\CLtIhBT)e (8¢ @stebfaCﬁo&Hﬂil (&e¢ 4y ¢ Of thz@ alétﬁblgroups
descrléed flarl(é)l\?;\lgs&ac 3 nhe?hcyl tfg%lhf)rréleoyf% tyP etca)t OIII'EBI}PI 31n\/\'he|1n%1hofI tfl]ee Xlkenyl
grou@ﬂ’d@ﬁhﬁ&hher@ﬂ‘n st ac 9ROWNGE 10drofaiyiiulButédyd)2-biRdnynélc.), alkynyl

taken together wth the carbon atons to which they
(ie. aanéf of st sewes descebe thQFmI sushas (potipy}, d -propynyi;R- popynyl,

etc. )C:E%o%lﬁﬂg(l {?2%%3J ?F th@hﬁ&llﬁ g}br%ilhgre +)A ﬁﬂ% Igﬁlrfo(}late sulfonic
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unpr%‘[e%te%ihgrvglofaetc‘cteg%g] ggcesga%t,rys known to those skilled in the art, for example, as
taught in Greene, et al., Protective Groups in Organic Synthesis, John Wiley and Sons,
Second Edition, 1991.

The term “alkaryl” or “alkylaryl” refers to an alkyl group with an aryl substituent. In one
embodiment, the “alk” or “alkyl” portion of the alkaryl is a lower alkyl group. Non-limiting
examples of suitable alkylaryl groups include o-tolyl, p-tolyl and xylyl. The bond to the parent
moiety is through the aryl.

The term “aralkyl” or “arylalkyl” refers to an aryl group attached to an alkyl group. In
one embodiment, the “alk” or “alkyl” portion of the aralkyl is a lower alkyl group. Non-limiting

examples of suitable aralkyl groups include benzyl, 2-phenethyl and naphthalenylmethyl. The
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H( hét er ocyclyl al kyl ) n anot her enbodi nent of

to 6 ring cebapeipniss Thé cyrdeatkylgag bapptigee !z subsRinted with ene or more

substu?L%n{cs elacl\lm%nta? rt}fe t _e ﬁ%ﬁ{ebo? ererﬁs Nor? 11/5{1""'11{1%‘ é_egr?ﬁfgn ﬁﬂé@g
mono@}diﬁé'c?ﬂ@al%h@dl@d&é}fcwmdﬂﬂ|c)yclobutyl c blﬁpéﬂgﬂﬂ hﬁﬂohexyl and the
enbodi ment of the conpounds of Fornu

like. Rlon-tigpitiig xaEplas of Swatbffﬁ mhlélcﬁ%irodbfﬁloaﬂﬁﬂfﬁsmtﬂ@d%1d@f’ﬁhﬁlﬁby
norb%l?@n?f1 9%%@1@1%9?% regr?étaNH a‘tr)s)}[ aeink ﬁog Eyc‘ﬁléféﬂéy ledrd%

subsérdeadisnieoted dfont the gmljmusndsngxf)f Hydronyll,ahipl, A)mn&all@rtain'
h h th which th
arylaéplgosaﬁgen L ogélhg{growf:%}nﬁ: S ?fo%fac:ra%?J] hgltoo(gBC} ? BI‘)I é:arbotxy,eyster

acyl, alkyl (i.e., any of the alkyl groups described herein, such as methyl, ethyl, propyl, butyl,
etc.), alkenyl (i.e., any of the alkenyl groups described herein, such as vinyl, allyl, 1-
propenyl, 1-butenyl, 2-butenyl, etc.), alkynyl (i.e., any of the alkynyl groups described herein,
such as 1-ethynyl, 1-propynyl, 2-propynyl, etc.), haloalkyl (i.c., any of the haloalkyl groups
described herein), sulfate, sulfonate, sulfonic esters and amides, phosphoric acid, phosphonic
acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known to
those skilled in the art, for example, as taught in Greene, et al., Protective Groups in Organic

Synthesis, John Wiley and Sons, Second Edition, 1991, herein incorporated by reference in

its entirety. Substituents can also include fused aromatic rings, e.g.: : : an

N
-
Z , wherein the fused aromatic or heteroaromatic ring can itself be unsubstituted

or substituted with one or more substituents as described herein.

The term “halo”, as used herein, includes chloro, bromo, iodo, and fluoro.

The term “haloalkyl”, as used herein, means an alkyl as defined above wherein one or
more hydrogen atoms on the alkyl are replaced by a halo defined above. Non-limiting
examples of haloalkyl groups include -CF3, -CH,CF3, etc.

The term “hydroxyalkyl”, as used herein, means an alkyl group having at least one
hydroxy substituent. Non-limiting examples of hydroxyalkyl groups include hydroxyethyl,
3-hydroxypropyl, 2-hydroxy propyl, etc.
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cH A), R3 and R4, taken together with the carbon atons

ﬁz@lﬂneh&ll‘@;ﬁwzs,tﬂbﬁvm attached, form -,.,"R 1

S T%%%I—GIET LA (]ﬁ:f Cr:%g)oaacra§/ ogyli%/fnjp (-C(0O)-). For examéotleh at;ylacyl refers to
grouphed agpindny b€ (@)hallgtarpigfedstoatetiAo armmloacyq te&)rs to%zl\a@(t)) -(wherein
4, taknto ether. with the carbon at which t

the ]\Efltgmsqﬁla ﬁ V&l th %]I’ ﬁlﬁql heterocyclyl1 Gie a?tf)t ﬁ&en the acyl ngup forms,

for e@ﬁﬂaﬁl@l AMRIAENncOf cdrbdxyGREPOY BslBorte %@&M'u@ea(glreﬁ)p,, a B3 &id, etc, the non-
t aken together wWith the carbon atons to which they
carbgt}yé mopdnal the ﬁlé%lﬁl&ﬂoupflé pgigcted from straight, branched, or cyclic alkyl or lower

alkyl, alkoxyalkyl including methoxymethyl, aralkyl including benzyl, aryloxyalkyl such as
phenoxymethyl, aryl including phenyl optionally substituted with halogen, C, to C, alkyl or C, to
C, alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl including methanesulfonyl, the
mono, di or triphosphate ester, trityl or monomethoxytrityl, substituted benzyl, trialkylsilyl (e.g.
dimethyl-t-butylsilyl) or diphenylmethylsilyl. In one embodiment, aryl groups in the esters
comprise a phenyl group. The term “lower acyl” refers to an acyl group in which the non-
carbonyl moiety is a lower alkyl.

The term “carboxy”, as used herein, means —C(O)OH or an ester thereof.

The term “alkoxycarbonyl”, as used herein, means —C(0O)-O-alkyl, wherein the alkyl
moiety is any alkyl as defined herein.

The term “alkylthioalkyl”, as used herein, means alkyl-S-alkyl-, wherein each of the
alkyl moieties is as defined herein. Non-limiting examples of alkylthioalkyl groups include
CH;-S-CH,CH,-, CH;3-S-CH,CH,CH,-, CH3CH,-S-CH,CH,-, CH;CH,-S-CH,CH,CH,-, t-
Bu-S-CH,CH,-, etc.

The term “alkylamino”, as used herein, means alkyl-amino-, wherein the amino
moiety can be any amino as defined herein.

The term “a 5- to 18-membered saturated heterocyclic ring containing at least one
nitrogen atom” means a saturated monocyclic or multicyclic ring system comprising 5 to 18
atoms as the members constituting the ring system wherein the 5 to 18 atoms are chosen from
carbon, nitrogen, sulfur, or phosphorous and at least one of the 5 to 18 atoms are nitrogen.
The term encompasses a 6-18 membered saturated heterocyclic ring containing one or more,
¢.g., 2 nitrogen atoms. The multicyclic ring system can be fused or bridged multicyclic rings.

The 5- to 18-membered saturated heterocyclic ring can optionally be substituted at any
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With reference to the number of moicties (e.g., substituents, groups or rings) in a
compound, unless otherwise defined, the phrases “one or more” and “at least one” mean that
there can be as many moieties as chemically permitted, and the determination of the
maximum number of such moieties is well within the knowledge of those skilled in the art.

The term “pharmaceutically acceptable salt, solvate, ester or prodrug” is used
throughout the specification to describe any pharmaceutically acceptable form (such as an
ester, phosphate ester, salt of an ester or a related group, or hydrate) of a compound which,
upon administration to a patient, provides the compound described in the specification.
Pharmaceutically acceptable salts include those derived from pharmaceutically acceptable
inorganic or organic bases and acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, p-toluensulfonic
acid, salicylic acid, malic acid, maleic acid, succinic acid, tartaric acid, citric acid and the
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1sola€§%1@mVeF€és NoaK afitihg gﬁ&rhﬁles 8f dufitabld o Bafeh it ldleQfManbites,

whi ch they are shown attached, form \R 1 1 524 'NR2
methgrpqteay andgthe like. “Hydrage’) ig a@p@atemr@gﬂle solvent molecule 1s H,O.

'S %E]‘L >0 »
e ﬂngldl ne n;h N§$ &? %Eé c(grrr%1 %%%1&&%&% rﬁgerr SrrtL? I aacylf F%@%ﬁ% nd” be
unsalRératet] gpeetial tyogrefuithe sativateld ahb evheadiib drereﬂis anEaStQ)n‘ahietei“oatd'tﬁ,ysuch as

are own attached, form Nl * R2 X
OXYgSAgsU g’ﬁn‘“ﬁ%ﬁ% Qr DROSPBYTYS N Ell%lrlyg aﬁﬁmcycw P%heterocsmk graups

includ! H@Yelr&[f'ﬁ' é}l&'ﬁﬁb Ncﬁflﬁlmk-t?né éxﬁmlﬁ'les of non-aromatic heterocyclyls include
piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, morpholino, thiomorpholino, oxiranyl,
pyrazolinyl, dioxolanyl, 1,4-dioxanyl, aziridinyl, tetrahydrofuranyl, pyrrolinyl
dihydrofuranyl, dioxanyl, tetrahydropyranyl, dihydropyranyl, indolinyl, imidazolyl,
tetraazacyclotetradecanyl, dioxadiazacyclododecanyl, diazepanyl, etc., wherein each of the
aforementioned heterocyclyls can be unsubstituted or substituted at any substitutable position
(including a heteroatom) with one or more substituents (e.g., any of those described herein,
including carbonyl groups in the heterocyclic ring).

The term “heteroaryl” or “heteroaromatic”, as used herein, refers to an aromatic ring
that includes at least one sulfur, oxygen, nitrogen or phosphorus in the aromatic ring.
Nonlimiting examples of heteroaromatics are furanyl, pyridyl, pyrimidinyl, benzoxazolyl,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, indazolyl, 1,3,5-triazinyl, thienyl,
tetrazolyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, indolyl,
isoindolyl, benzimidazolyl, purine, carbazolyl, oxazolyl, thiazolyl, benzothiazolyl,
isothiazolyl, 1,2,4-thiadiazolyl, isooxazolyl, pyrrolyl, quinazolinyl, cinnolinyl, phthalazinyl,
xanthinyl, hypoxanthinyl, pyrazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-oxadiazole, thiazine,
pyridazine, benzothiophenyl, isopyrrole, thiophene, pyrazine, or pteridinyl wherein said
heteroaryl or heterocyclic group can be optionally substituted with one or more substituent.
In one embodiment, heterocyclyl and heteroaromatic groups include purine and pyrimidines.

Substituted aromatic or heteroaromatic rings (including aromatic or heteroaromatic

portions of functional groups such as arylalkyl or heteroarylalkyl groups) can be substituted
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sulfqnat %161{%1'133( é{ster an Hrglh eg g{hgg%grl 1)ﬁ,gogalloggﬁ%1*10 g,rRhosphate or
phodphéyate, R&héﬁlﬁlpﬁf’tect&cab@ Prot@@&t fafecishny, 4d1hoeartd Qlﬁbsatsﬁlmléd in the
to which they are shown attached, form
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are s own attached form 1 is"vv ; LXis
- aIFklm’ctmnel- oxhigbie et mabgdarﬂgﬂoyj)s) (c.caruwh 4 &Y drshektroaryl group)can be
anof her enbodi nent of th npaunds of Fornula (1A), i
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n th%i‘t? hhd 1|ﬂ§l¥1d@frﬁnétﬁﬁ\é\f‘yl,a&ﬁ&ﬁﬂ@ﬁjexytsﬂgrm-bugldlmlél%lsﬂyl, and ¢-
butyldiphenylsilyl, trityl or substituted trityl, alkyl groups, acyl groups such as acetyl and
propionyl, methanesulfonyl, and p-toluenelsulfonyl.

The term “heteroarylalkyl”, as used herein, means heteroaryl-alkyl-, wherein the
heteroaryl and alkyl moieties can be any heteroaryl or alkyl defined herein. Non-limiting
examples of heteroarylalkyl include pyridine-methyl- and benzimidazole-methyl-.

The term “heterocyclylalkyl”, as used herein, means heterocyclyl-alkyl-, wherein the
alkyl moiety may attach to the heterocyclyl ring at any available position, and the
heterocyclyl and alkyl moieties can be any heterocyclyl or alkyl defined herein. Non-limiting
examples of heteroarylalkyl include pyrrolidine-methyl- and piperidine-methyl.

The term “carbocyclyl” or “carbocyclic” as used herein means a cyclic group in
which all of the ring atoms are carbon, which may be unsaturated, partially or fully saturated.
Carbocyclic rings can be monocyclic or polycyclic and include aromatic rings (e.g., phenyl,
naphthyl, etc.), partially unsaturated non-aromatic rings (dehydronaphthyl, cyclopentenyl,
cyclohexenyl, etc.), or fully saturated hydrocarbon rings (cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc.). The carbocyclic rings can be substituted with any substituents
described herein, e.g., those described for substituted aromatic and heteroaromatic rings
herein (including carbonyl groups in the ring).

The term “carbocyclylacyl”, as used herein, means —C(O)-carbocyclyl, wherein the

carbocyclyl moiety is any carbocyclic as defined herein, and include “arylacyl” groups.
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I n anot her enbodi nent of the corrpounds of
wheﬁm thglcaclpal,kyl mmtmmdluﬁzas anygleseritted e dp@neddicrding 4 N-heteroaryl
whe&%ﬁ%& roa rnmety 1nglEg\éshae¥l RLE %ﬁ&)}c’ goﬁﬁf nefie(régeglgic Fy% m
hetegclbZlXyl, Svhblrem the hetelrdbyal@@lkli}ﬁﬁlo%?ﬁ@ltﬂ@@&nyodeséﬂﬂﬁd or defined

compounds of Fornula (IA) t aken toget her
hereig t h the carbon atons to which they are shown

t 13 2 h
cormenan s lyclylacyl sy B AR ey R 3O TRRLoR vt Pwhercin
the hwitdolny dylaly/lmaichoie aay hﬁBortyOyomlas: tcfirfvehermie aath vaude “heteroarylacyl”

attached, form 6,.,,.R is."* ; LAis
EIOUPE-CHR) 2- NH(heteroaryI al kyl); and L2Y is H.

The term “heteroarylacyl”, as used herein, means —C(O)-heteroaryl, wherein the
heteroaryl moiety is any heteroaryl as defined herein.

The term purine or pyrimidine includes, but is not limited to, adenine, Ne-
alkylpurines, Ng-acylpurines (wherein acyl is C(O)(alkyl, aryl, alkylaryl, or arylalkyl), Ne-
benzylpurine, Ng-halopurine, Ng-vinylpurine, Ng-acetylenic purine, Ng-acyl purine, Ne-
hydroxyalkyl purine, Ne-thioalkyl purine, Ny-alkylpurines, N,-alkyl-6-thiopurines, thymine,
cytosine, S-fluorocytosine, S-methylcytosine, 6-azapyrimidine, including 6-azacytosine, 2-
and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil, Cs-
alkylpyrimidines, Cs-benzylpyrimidines, Cs-halopyrimidines, Cs-vinylpyrimidine, Cs-
acetylenic pyrimidine, Cs-acyl pyrimidine, Cs-hydroxyalkyl purine, Cs-amidopyrimidine, Cs-
cyanopyrimidine, Cs-nitropyrimidine, Cs-aminopyrimidine, N;-alkylpurines, N,-alkyl-6-
thiopurines, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl,
pyrrolopyrimidinyl, and pyrazolopyrimidinyl. Purine bases include, but are not limited to,
guanine, adenine, hypoxanthine, 2,6-diaminopurine, and 6-chloropurine.

Compounds of the present invention, and salts, solvates and prodrugs thereof, may
exist in their tautomeric form (for example, as an amide or imino ether). All such tautomeric
forms are contemplated herein as part of the present invention.

All stereoisomers (for example, geometric isomers, optical isomers and the like) of
the present compounds (including those of the salts, solvates and prodrugs of the compounds
as well as the salts and solvates of the prodrugs), such as those which may exist due to

asymmetric carbons on various substituents, including enantiomeric forms (which may exist
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I n anot her enbodi nent of the conpounds of Fornul a
(I'A), R3 and R4, taken together with the carbon atons
W@ 200821068 t hey are shown attached, form | i s~PCT/PS10094038805
is -(CH2)2-NH(aryl al kyl); and L2Y is H. In
evenainohdhgisesseuddisyramictrzf catboas G estpdtinic forok, dpisoh@rs, bk ,
. R3 and R4, taken together with the carhon atons tQ .
dias{gprogsric E%@nsa Pl C@HE?WP?%?‘f %ﬁ”@d}le ﬁ%ﬂpﬁp?rfgs mxentiqng Jndrgdual
tercofstiilsIo M rﬁ]g}(q] e i ilbenti | 13 BRRLNE b AIBA B free of
St the conpg%n s 0 Forﬁufgl??gy?’Ré anan4F ta&en Yiice o
othet ogeictsepr miy he adreixeds foo exantess racewhias lor whidyallagtkers brovther

sele&%%%%‘%%g&x&q?& ?ﬁ%ﬁr%h%% tgé p{Le'sA\enlt ?nven‘ii(ﬁn candiaye the S or R
con RnBRLREd §ndc FoPREUNS RfcomiciHAtRns! o usBdf #tterms “salt”,
4, taken toget’her with the carbon atons to which the

“soleate’ ‘Thiedmg amdbhdide, is ortendegito oguaily apNy to thersaltsotvate ancf/ prodrug

1.S,.A LA TS - (CH2) 3- NH(.al kyl ) ; d L2Y i.s H. , :
of il bBafrihds. EhBnES s RALS bF elfiiog e inventive

compdbdds. R3 and R4, taken together with the carbon atons

to which they are shown attached, form rRl1 2'.R N
Polymorplyje 4orms qf shq epmpogpgy af theiprreet ibeptps, pnd of iy salts,

Vi \ Y he
solviges pdfor radps gf R gBRRLARS PRI Blich G TRERRAES
inchaled o thegtresest inoentoinch t hey are shown attached, form

I n anot her enbodi nent of the conpounds of Fornmnula

(1A, R3 and R4, taken together with the carbon atons

to which they are shown attached, form 6,.,,.R
Chemgkine Inhibipory Comppynds. NH( het er oaryl al kyl ); and L2Y is

I n anot her enbodi nent of the conpounds of

H.
ConEﬁHxﬁ'ﬂdk%fﬁbﬁhula% and R4, taken together with the
ar bo

n atons to which they are shown attached, form

In one embodiment, the invention provides compounds of Formula (I), or

pharmaceutically acceptable salts, solvates, prodrugs, tautomers, stereoisomers, and esters

AL ] "
k\N R,
(1
MYN\LfX

E

thereof:

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester
thereof, wherein:

R; and R; are each independently H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted heteroalkyl
including alkoxyalkyl, haloalkyl, CF3, halogen, hydroxy, amino, optionally substituted alkyl
or dialkyl amino, optionally substituted alkoxy, hydroxyalkyl, optionally substituted
aminoalkyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally
substituted arlakyl, optionally substituted arylakyl, carboxy, acyl, optionally substituted
alkoxycarbonyl, or optionally substituted aminocarbonyl; or

R, and R,, taken together with the carbon atoms to which they are shown attached,

form a substituted or unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl;
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Il is~A" ; L1Xis -(CH2)3-NH(arylal kyl); and L2Y is H.
I n anot her enbodi nent of the conpounds of Fornula

W@ Rowy/121883 and R4, taken together with the car bPCI/HS290%038805
to which they are shown attached, form is""A; L1X is
- (OHR) M oNHZ;Land L2Y is H I n anot her enbodi nent
of the conmpounds of Fornmula (1A), R3 and R4, taken
t ot KerW \rl\rf terYehe carbon atons to which they are shown
attached, form rR.=NiSAAA ; LAis
C(CH2) 4- N(al ky1)2; and B2y is H. I n anot her
enbodvent af the cq 6 nds F@f Formula (1A, R3 and
R4, taﬂ:? ' car bon atQns to which they

i s Rai L/ﬂrr% - (CH2) 4- NF( 2R Z)J]%)ZerzdLanHT

In anot er~énbodi nent qj/ t he con’pd)un > Formul a
(1A, B3 and R4, taken tq/get her WP\t he car bon at ons
to which they are’shown attached, form rRlL 2'.R N
PN N s LA S -(CH2)4-NH(heterocycIy1); and

H. I n anot her enbodi nent of the conpounds
N7 of Foymul ,@)—R7R3 and R4, taken together with the
” CArbéa atons /to which they are shown attached, form
~Nn anot heﬂ“?’(‘%odl ment of the conpounds of For rrul a
(RGA) and Q,’ taken together with the carbon atons

to which they are’shown attached, form 6, " AAA,
i ST,"Ly;, andAL{ ¢ ez(dﬁl-ﬂﬁdeﬁpehlﬂd(ﬂnlgtseleotad yiloal thy Ig)Qupam)q:isﬂsﬁﬁg ofs covalent

bonclr;lé}l]ﬁ%]itlge(% pl&l}nasﬂg@élrt@%@i elﬁggf)e%% aﬁrmp;l %ﬁﬁ%@tglg ﬁ C g\tn{p glaﬁ@nyl substituted
or utRAbRANALATRYL QuBMIhAL SNBXuRkRItShOWFo &t REREbsfitRfddor
unsubstituted heterocyclyl;

X, Y and Z are independently H, NR,Rs, -OR,, halogen, CF3, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted alkynyl, acyl, carboxy, optionally
substituted alkoxycarbonyl, optionally substituted aminocarbonyl, optionally substituted
alkyl- or dialkylaminocarbonyl, cyano, optionally substituted heterocyclylacyl, optionally
substituted carbocyclylacyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted heterocyclyl;

R, and Ry, are each independently selected from the group consisting of H, substituted
or unsubstituted alkyl, aldiminyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl, and substituted
or unsubstituted heterocyclyl; or

R, and Ry, together with the nitrogen atom to which they are shown attached form a
substituted or unsubstituted heterocyclyl;

R. is selected from the group consisting of H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted carbocyclyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted carbocyclylalkyl, substituted or
unsubstituted heterocyclylalkyl,

Jis selected from the group consisting of a covalent bond, alkylene, —-C(O)-NRy-, —
C(0)-0-, -NRy-, and -C(O)-;
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6t1.1 /R | is""v ; L1Xis -(CH2)4-NH(arylal kyl); and
L2Y is H In certain specific enbodi nents, the
WO posen2ioeh provi des compounds of Formul a (1 A- 1BCT/082089/038805
pharmaceutically acceptable salt, solvate, tautoner,
st &y endcsnrfromid @ouesdsistihfef HohlkyRand Abstituted orkubstituted
.2 N (IA-1) wherein variables A, B, Rl, R2, L1,
aryla&yl Q X, and Y are as defined above for Fornul a

q),ﬁ@ Epadi ment of Formula IA-1, Qis nitrogen. In
ano enbddi ment of Fornul a IA—1 Qis CRC. In

an®t hﬂ_eﬂeleetdddobmﬁm grodp f:-'cmsrmhg\ of H; alklehaloNstt;it’utb’d aor 8nsubstituted
arnit{ﬂr,] ﬂszatdllglehitrgg él%&ﬂ%ﬁﬁg% :in§ a kox ?r mila 1Al Qis

G is selected from the group consisting of a covalent bond, alkylene, -C(O)-, -C(O)-
O-, and —C(O)-NRy-;

W is selected from the group consisting of a covalent bond and a substituted or
unsubstituted heterocyclyl;

R; and R4 are each independently selected from the group consisting of H, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, and substituted or unsubstituted alkynyl; or

R; and Ry, taken together with the carbon atoms to which they are shown attached,
form a substituted or unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl;

Rs and Rg are each independently selected from the group consisting of substituted or
unsubstituted aminoalkyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, alkyl, alkenyl, and alkynyl; or

-L,-Y and R, together with the atoms to which they are shown attached form a fused
substituted or unsubstituted ring; or

E and —L; X, together with the atoms to which they are shown bonded form a
substituted or unsubstituted heterocyclyl;

R7 is selected from the group consisting of H, substituted or unsubstituted alkyl,
substituted or unsubstituted aminoalkyl, substituted or unsubstituted carbocyclyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted carbocyclylalkyl, and substituted
or unsubstituted heterocyclylalkyl; or

L,Y and Ry together with the atoms to which they are shown bonded form a fused
substituted or unsubstituted ring; and

A and B are each independently one or more substituents selected from the group
consisting of H, alkyl, halo, substituted or unsubstituted amino, cyano, nitro, haloalkyl,
hydroxyl, and alkoxyl;

with the proviso that only one of M, E and L; X is H.

In certain embodiments, the compounds of Formula I have sufficient chemical

stability for Formulation in a pharmaceutical composition.
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In yet another enbodi nent of Formula IA-1, R 1In

anot her enbodi nent of Fornmula IA-1, Qis nitrogen and
WORMY/12106NR2 N . "' 15 I n anot her enbodi NeEIt/USZ009/038805

Formula 1A-1, Qis nitrogen, and R is hydrogen,

al kyl', hal ogen, hydroxy, am no, aIkyI or di al kyl

an1no alko . ac alkox carbon nd R2 is

r)(p@{nenq%@[f Eprmulp K arwl 2&;9 gq%pdepengently H or alkyl; or

Ry aﬁ!i ?)ﬁﬂ?énmnﬂ%ethé‘r%lﬁpﬁ% chbon aﬁﬁnﬂgt\ﬁﬁ&{:‘bﬁ% Yle shown attaéH%d form a

ano odi ment of Formula IA-1 s nitrogen and
subthutq:chomnyulnﬂglamd edrkogdyclyhat a)gtdntmnemﬁmsmbu;tlamm Merocyclyl

enmbodi f For nul | A- 1 is_nitroge

Do braRaifngn S e Borred b and g1 Tirpendsngy Slpged from
he &8P Qcﬁﬁls'tﬁv[ sHRSNRLRYE, @fld cerbocycl yl, optionally

substi t ut ed het erocycl yl or NRaRb. In still another

enwmnriélmnd&z, %ﬁmtﬂgathmwmh th gagbam qt@mg @nwthn thRy are shown
attacgﬁ% fg{'m uét)g{’ tu? aquunsubs it 60{3 Gc’at ‘tl)otg%:lgp 4 s t%‘lﬁ?ed - A Bibstituted

y subs oc cr
heteﬁi@&tlﬂﬂ ad c\érl&%?@l@rl oty céﬂﬁhﬁﬁ@@%ﬁhﬁﬂed‘fﬁse@ﬁﬁ& suthas cyclopentyl,
anot enbodi mrent of Fornmula IA-1, Qis nitrogen,

cyclohexyl, cycloheptyl, etc. fused to a pyridyl ring of the parent moiety of Formula (I) or

partially or fully unsaturated fused rings. Certain non-limiting examples of such saturated

YR B

, E , Or E ;

fused rings include:

and non-limiting examples of unsaturated fused rings include:

= =

NS NS
X X
e Tyt
E or E
When R; and R, combine to form a substituted or unsubstituted heterocyclyl, the
substituted or unsubstituted heterocyclyl includes one or more heteroatoms at any suitable

stable position(s) in the ring. Non-limiting examples include:

E E E E E

2 2 2 2 2

X 0,99, 9,

M \L/ N\L/ N\L/ \L/
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awy is, and Li-Xis NH/NH2 or In yet another
enbodi nent of Fornmula IA-1, Qis nitrogen, R I

weRo0gnewe3 S , and Li-Xis NHNH2 or PCTIUS2009/038805
anot her enbodi ment of Formula | A-1 , Rl is hydrogen,
aIkyI haloge al koxy, acyl al koxycar bonyl or CF3;

ﬁRhy alkyl,/ al kyl , hydroxyal kyl ,
ko yal c Rocyc orN@eterocycIyI and L1-X is
#1 or ssl&/\/NN anot her enbodi ment  of

8 IAM N-2-1"s a Not’alkylene and Y is H,
Rb ORc arbocyclyl heteroc cl yl |ncludlnq
ttiazolyl and tetra2blyl, acyl WPhREIAR & Baypftable substituent

(1ncl%ﬂlng(}®3(fe§&méld hefdif Yha 19] erE %&Ma?éﬁs‘ﬂ%@ﬁ%@ QISBQe’for Forrnula (M. In

rocyclylacyl, ‘cyano, hal ogen or
certain nbodinentseR igHbdulicentit ogfer EmbmmanlsARis a &lﬂostlslt@i dloyldalkenyl,

al kyl b |yl
el S PCin P et B hear v and t oty aval vt eyl |

al kPHEAERBEY mentd B POEALIR PN Ythe gRfupy! - Or
di al kyl am nocar bonyl, heterocycl¥%acyl cyano, hal ogen

or CF3; and L1-X is N H or n certain

enbodi nents of Fornul a IA—l, tfpe compound has the
st ereochem cal configurati FoRsul a 1 A-1S: AT 1
2,- N, R2 N

aunnnn

is selected from:

X N N CF, N F | N Cl | N Br
F Z
N I SN | AN N OCHj,
Z F F Z
N N N N
N O-alkyl N | N | N 0
P P
N N g Nid
~ 5 X | X
P P

N N OCHs N O-alkyl

, and .

In a particular embodiment of Formula (I), the group

/lR1 l\

"™ R> P
N N

wnnann iS
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N |A-1S wherein the variables R1, R2, A B, L1, L2,
Q X, and Y are as defined for Formula | A-1. I n
wa@ewbhzreenbodi ment of Formula | A-1, the conpoReiUR89/038805
the stereochem cal configuration of Fornula I A-1R
I A-IIi.Ranath)dimbﬂte whdt ¥pYesr Ris, Nmb, Ka atﬂ Ri, logettidy v&Q,h the
and Y are defined for Fo
nﬂr%ﬁ%@i@@} togijely %ﬂe shopg %tml&ﬁitf{m aﬁPW’It‘&%% %@}?Bbﬂﬁkﬁ*@d

hetef'gc?gl?f nml RrthihAnbbdin®nt tlfgl?e‘i WHiiC A dNePEGRRD epg:?g?l, piperazyl,

sol vat e, tautoner, redi soner, and/or
morphlﬁmgbfpyrl(lylApﬁ)mndyb rpgrmly\ll ailazamﬂ,et&aﬁnle)r thdlikd-, 25 @b

A B B Y s
uns@@%%rhe%mglyﬁlﬁ% gﬁcl{f&lﬁg‘»ﬁs%ohﬁﬁﬁtm%ekeﬁnﬁg‘)scpyrldyl plﬁ%—ﬂazyl,

anot her enbodi nen For mul , i's nitrogen
plperasiyhmddmﬂrmdall) sybssitsed ith e dmandeliydreartpepelpl, hatqrpexelyk or the

like, a Bs?nw%lcthyc&n bSt| lﬂut%(?yf@ngﬁg G Ct'ﬁ%l , optionally

rocy I n anot her
e e LBt g @&arﬁplemif @olifs drmEd WheMRt hOYRNtakam thgbtheXwith the
NH si NH2 or certai n enbodi ments of Formul a

carbppatpmsctp vaigi they gr@rféhow aftachgd fieyiya SHbsEIMGH @ v@subskptod
'yl including
carbhrol oF SR B w B IR hteroc A R Y
nocarbonyl, akkyl - or dlalkyl nocarbaonyl ,
ﬁg%e;ocyfrylacyl |%anoﬂmﬁélogenag%QCF3
SFIHl angt her enbodlnent_of For mul Qis

nocar bonyl ,
‘ I, heteropy , cyano, N
hal ogen, or CF3; and X is NRaRb. IQ stil

anot her ehbodi of Fo‘ﬂq%a I
and L2 are i'hdepgndently a Bond
NRaRb, -COReN-ca clyl, er

: le‘mtrog
r alkylenq Y i
clyl incINdi

triazolyl et razol xycar onylr

am noc - /

2009/ 09 ylawinoc rbon
hetero , cyan , nand L1- X |s
NH i i NH2 or I n"one enbodi ment ’of Formula | A-2,’

t he compound has the stereochem cal configuration of
Formul a | A-2S

29



| A-2S wherein the variables A, B, L1, L2, Q X and

Y are as defined for Forrmula I A-2. In another
weewoderent of Fornula | A-2, the conpound has BEEUS2009/038805

stereochem cal configuration of Forrmula IA-2R | A-2R

wherein the variables A, B, L1, L2, Q X, and Y are as

defined for Formula | A 2. I n anot her enbodi nent,

the invention provi des conpounds of Fornula (1A-3), or

a pharmaceytical |y acceptabl e salt, solvate, 4 autoner,

st er eoi sonmerk, an

e

) e .—;7ari abl es
2, and Y are¢asflefi ned above
1, of Fornul a
nt of Fornul a

itrogen. In ot her enbodi

, Qis CRC. In another enbodi ment of Formula I'A-3,
NR2 ~-",i S In still another enbodi nent of
Formula 1A-3, Qis nitrogen and RI NR2 A*-" i S

A
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In yet another enbodi nent of Fornmula IA-3, 11 NR2 N a
NW S..,",% . In another enbodi nent of Formula IA-3,
w@x09/1zM063 ogen and R 1 NR2 is | n anot hePCT/US2009/038805
enbodi nent of Fornmula IA-3, Qis nitrogen, Rl is
hydr ogen, al kyl, hal ogen, hydroxy, am no, alkyl or
di al kyl am no, al koxy, acyl, al koxycarbonyl or CF3;
and R2 is hydrogen, al kyl, heteroal kyl, hydroxyal kyl,
al koxyal kyl , carbocyclyl, or heterocyclyl. In
anot her enbodi ment of Fornmula IA-3, Qis nitrogen and
n anot her
R1 NR2
tit ted|alkylene

y @ubgtit bocycl yl ,
ocycl or NRaRb. In stil
la IA~8, Qis nitrogen, R

1y substituted al kyl ene group,

R2 isl is an opt

and X is
Q7 Q7 Cf\
|/ |/ ~
o) o) { o 3
N/
Cf\ N S
e | F | A N

, Or . Each of the preceeding may be further

substituted with one or more substituents.
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optionally substituted carbocyclyl, optionally
substituted heterocyclyl or NRaRb. In another

wepiodewent of Fornula IA-3, Qis nitrogen, PGIR/UY200%5038805
and Li-Xis NH/NH2 or /./N In yet another enbodi nent
of Formula 1A-3, Qis nitrogen, Rl ,R2 ~Al is, and
Li-Xis NH/NH2 or /N In still another

Confppouads GEFbrmblafy mul a 1 A-3, R is hydrogen, alKkyl,
hal ogen, al koxy, acyl, al koxycarbonyl or CF3; R2 is

hy ¢t g@esmbil¥ht, tHé%B géllld%ydf ’théjl%/rg§e%¥ Mﬁf'efﬁydn have the followmg
al koxyal kyl , carbocy , erocyclyl; and Li-Xi

FormHa §iNH2 or | n anot her enbodlnent of Formula |A-3, L2
is a bond orRaIkerne and Y is H NRaRb5 ORc,

car bogy€ het erocyclyl including triazolyl and
tetrazok%l a¢g| al koxycar bonyl, am nocar bonyl

al kyl di kyI j,nocar bonyl , heterocyclyl acyl,
cyang, hal 16r 3. In still another enbodi ment of

Fornu“a IA{3, 2 is a bond or alkylene, Y is H NRaRb,

C lyl, heterocyclyl including triazolyl and

teﬁ%a ,hcyl al koxycar bonyl , am nocarbonyl ,

al kyl - /or ualkylan1nocarbonyl heterocyclylacyl

cyano, Rahal ogen or CF3wharvih &:ac]ho)KRll,st, R HRANHZ, I@UXLY Q,A,and B
ne, enpodi_ne t of Formula I A-3, the conpound has

I n
are alsﬁi@gg?qa‘?r éﬁg?ﬁd f*"%onfi guration of Fornmula | A-3S: A

» + In a particular embodiment of the compounds of Formula (IA), R; and R; are each
independently H or alkyl; or R; and Ry, taken together with the carbon atoms to which they
are shown attached, form a substituted or unsubstituted carbocyclyl; L, and L, are each
independently selected from the group consisting of a covalent bond, substituted or
unsubstituted alkylene, substituted or unsubstituted alkenyl, and substituted or unsubstituted
alkynyl; X and Y are each independently H or NR,R;, wherein R, and Ry, are each
independently selected from the group consisting of H, substituted or unsubstituted alkyl,
aldiminyl, substituted or unsubstituted carbocyclyl, substituted or unsubstituted
carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl, and substituted or
unsubstituted heterocyclyl; or R, and Ry, together with the nitrogen atom to which they are
shown attached form a substituted or unsubstituted heterocyclyl; Q is CR. or N; R is selected
from the group consisting of H, alkyl, halo, substituted or unsubstituted amino, cyano, nitro,
haloalkyl, hydroxyl, and alkoxyl; and R; and R4 are each independently selected from the
group consisting of H, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, and
substituted or unsubstituted alkynyl; or R3 and R4, taken together with the carbon atoms to
which they are shown attached, form a substituted or unsubstituted carbocyclyl or a
substituted or unsubstituted heterocyclyl.

In another embodiment of the compounds of Formula (IA), R, is H; or R; and Ry,
taken together with the carbon atoms to which they are shown attached, form a substituted or
unsubstituted carbocyclyl; L; is substituted or unsubstituted alkylene; L, is a covalent bond or

substituted or unsubstituted alkylene; X and Y are each independently H or NR,Ry,; R, and Ry,
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N1-....-k, " . . --- R2 | A-3S
wher ei n the varl abI es Rl, R2, A B, L1 L2, Q X and
wor2@ea21s3 def i ned for Formula | A-3. | n anot herPCT/US2009/038805
enbodi mnent of Formula | A-3, the conpound has the
arc Gitle ltﬁiepehﬁlﬁhtﬂzﬁiiel@m’tf ﬁr@urtbd gr@ﬂp oénslr“gmmngaI hl‘kyB Bldlrmnyl substituted

unsu%stltﬁféq %teﬁ%&%&@?alﬁﬁf éﬂ@ﬁbgtﬁﬁteﬁ% Hﬂéﬁsﬁtﬁfeg heteroc cg/ll rbr R, and Ry,

anot her iI“ment, the I nvention provides co
togeth‘er mathrid sitroEée 4pm to Mlaclpthay mcshutvn (a&hcthpd é_‘m:repsldjshmted or

oI vat e u e0| est
unsu[sbﬁtétlugs c efoc(ylcb(l Z@ wag%é% aIR ca; g{fr Ry %ncF %4 taken
together MH tlYe alrBorPfoMSd @/ﬁi%h@ﬁ’@i\’éﬁ‘e fsl%wﬂ: Qt'fa{é'ﬁé@ férm a swbdtituted or

I n one enbodi nent of Fornul'a 1A-4, Qis nitrogen. | n

unsudsidtutedrardnbodi nent of Fornul a IA— 2, Qis CRC

certaln empo For n|t

o ol BRIl oo rP I Sy b b bt
withQpé tabéd hpns lﬂ@%idh&h@ﬂar@ ahmﬁmdcylbd fopki onal | y

substituted heterocyclyl or NRaRb. |n another

enbodiAtent of Fornmula IA-4, Qis nitrogen, and L1-X is

%

In other embodiments of the compounds of Formula (IA),

| N R, | X
v 1§ whne

In other embodiments of the compounds of Formula (IA),

O
~ Ry | X
N N7
e is wan

In other embodiments of the compounds of Formula (IA),

~ Ry | xS
N N7
v is ww

In some embodiments of the compounds of Formula (IA), Q is N.

In other embodiments of the compounds of Formula (IA), Q is CH.

In certain embodiments of the compounds of Formula (IA), L,Y is H.

In other embodiments sof the compounds of Formula (IA), L,Y is —alkylene-NR,Ry,

In yet other embodiments of the compounds of Formula (IA), L,Y is —alkylene-NHj.

In further embodiments of the compounds of Formula (IA), L,Y is —alkylene-
N(alkyl),.

In further embodiments of the compounds of Formula (IA), L,Y is —(CH;),-NR,Rs,.

In another embodiment of the compounds of Formula (IA), L,Y is —(CH;),-NH,.

In another embodiment of the compounds of Formula (IA), L,Y is -(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IA), L,Y is —(CH;)3-NRRy,.
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NH si NH2 or I n anot her enbodi nent of Fornul a
IA-4, Qis nitrogen, L2 is a bond or alkylene, and Y

WO 20012168 Rb, - ORe, carbocyclyl, heterocyclyl PEEUSZINNEES805

N(aligd)

triazolyl and tetrazolyl, acyl, al koxycarbonyl,
amimagalidr@mbodinadnk I the @bmpoanh dsyof M@l@ﬂﬁbp nyyY jis —(CH2)3-NH2.
heteroc IyIacyI ¥ano hal o

8

st {1 pnosRRs O dBRR W@ﬁpm@f)umgrqgﬁpaﬂvw%) BYdé &Hz)s-N(alkyl)z-
ni g Q&ﬁﬁbr ehﬁooaﬂﬁenk%fﬁl %ohlﬁsgﬁxpc%%%hhﬂlail@oﬂ%% —(CH,)4-NR.R,

al kylene, Y is H, , carbocycl

h eﬂleatmtlyfzrleydbodnnﬁttm df thg compazwdsydf FardulaéiAnkeY yd —(ChbyNH,.

i PSR g Tyt o
halogsRs ciibodindits 3 %e&ohﬁ)ohﬁ@s@ Formula (IA)) L§Xiié H.

anot her enbodi nent of Formula IA-4, Qis nitrogen, L1

andn Qtilelaqrrebcrdmelpié nﬂéwtqoylpaumtsmf F@rmalal(%)e MX w allsylpne-NR.Ro.
rR?% %% eir erﬂb&%‘iar b?cyﬁll CanpglgItl ] ?%% Xla éi&)b llS galkylene-NHz

amim mm@mﬂodu@éxk ﬁfthe@bm%bﬁxhd@)df%hﬁ@l@iﬂfbp ny)k is —alkylene-

het er ocycl yl acyl, cyano, hal ogen, or CF3; and L1-X i

N H2 or In one enbodi nent of Fornula | A-4

S A e N A N T TR
IL2 ln @;ot?]érrearbddm(ljelmt ngﬁ tam g]ge%g?m of ®orrfrola MELL)g-lsﬁl—o(SEB)Z-NHz

hg n nﬁhgﬁgﬁ)@%wo Ethe C@B&RPP%&FPHH“%K“B@P%FSE (ﬁ,&lzw(alkyl)z-
' Ahf‘%d’éﬁk% 8fn%t¥9{ﬂe%gh1§§1|n%s40@ Fohﬁulal(f%al) 125'Q @'ﬂﬂ)g\NR Re.

are as define For mul vario
enboahatipartesnboflinkort ofithasompounds-of Foimula SIA ), A+ X B —(CALZ-NH,.

: ﬁhi%{otlllq?frzlﬁaoggng}g P]é Aégr‘?lppl Is 0I§’Forrnula ( AI)A—\lig oy L@Hz)g-N(alkYI)z.
empo i JIRHegn bRt Hp{h@%oh@ouﬁd% &,Fohﬁm&%m)l 61)1 % (bﬁz%,-NR Ro.
IA-2S, |A-2R A3, IA-3S, 1TA3R I|A4

| Alm@other.cbiodinecsit e the gomponndsief Homnma BIAD) m\x W—(C@P'NHz
V012003 ARSI, ERAOAAIEART SRIRANTR) RIx PO Nty
?}‘ IBI§ b&tapi &8Bedimichind @ tHedntpauedd it or@llaqhi g For mul a

or (IC
R; and R}, taken(toge)ther with the carbon atoms to which they are shown attached, form:

& S

In other embodiments of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

G

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

&, e
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\R1 AT_ NR2 R6--Nk.,;r-L2 6=N (IB) AA1 R2 NX vy R6

(19 or a pharmaceutically acceptable salt,
W@ 009aL®e3 t aut omer, stereoi somer, and/ or esterPCHESM09/038805

wherein variables A, X, Q Rl, R2, R5, R6, LI, L2 are

al lin skehé erabodments oF éferashdolinds of Formlila (€£Y, TakKnis alkyl; and L,Y is —

nbodlnents of the conpounds of Fornmula (IB) or (1C,

dky%? Rro  taken together with the carbon atons to

wh voff _

B R O e APPSR o TR GRS Bl Lavis
Mky&msﬂﬁﬁﬁmtuted heterocyclyl L1 is a substituted or

un ubstltut L2 a coval ent d .a .
RRtb SioR st b e cotpeim ob o TR L igr s and La is -
alky NB@BQ; Y is H substituted or unsubstituted
carbocyclyl or substituted or unsubstituted
heﬂleamls@rlembodme@ atithRisompeurdseh Fordelpéle bt X ys CHs; and LY is —

fron1 he group consisting of H, substituted

ally R S GRS DA kyl ., aldimnyl substituted or

Un s Byedthdrehedddpadid @ﬁMl@CMthoﬁmsdfleobth@ld (IX), L X is CH3; and L,Y is —

unsubsti t ut ed carbocyclylalkyl substituted or
alkylgneidheterqasdabiaber ocycl yl al kyl , and substituted or

un

O BRR DR PR Wb e 6, PR A v
amyumsmhﬁ@nﬂngﬂ car bocyclyl, or substituted or

unsubstltut heter ycIyIaIk and R6 is substituted
or IR e ﬂ? ﬁl@&pwpun%s@é gprrpﬁltaé{ﬁ)@ f1X1s CHs; and LoY is -

alky}éﬂélﬂ?(ﬁéﬂe{d&ﬁgk(ﬂzzr bocyclyl, substituted or

unsubstituted ¢ bocyclylalkyl substituted or
unbwbsﬂhmumé@dhmﬁmDﬁ&ywbympm&ubéﬁbnuude®xI4XisCHgandIaYiS—

tit d heterocyclyl al kyl, alkyl, alkenyl, and
ﬂkngﬁ§ﬁ$ ldgﬂil I'n another embodi nent of the conmpounds

of 1Fadran{toBim&H of ih@)com%u@d@%f Rérmbi@ |’(FA‘) Lo9wed QAL and L,Y is —
with the carbon atons to which they are shown
alkylene2¥AkaD2f orm a substituted or unsubstltuted
carboc af. a su tltuted
he:[ne arl%c%:fﬁegl )rll}bodmen? gP the Scaglgf)urtlcﬁstoef orrnu 2 Ai&u)bie)g i taéléprlene -NRaRy;
andaykygﬂne L2 a coval ent bond or a substltuted or
unsubstituted al kylene; X is
su Eu%@nqﬂmr@alb@fhr%m% eﬁ@ﬁuwﬁm@wmtsa}f E@@})@WIA) brX is —alkylene-NHz,
andﬁuP§$ tuted or unsubstituted heterocyclyl; Ra and Rb
e each i ndependently sel ected fromthe group
C oliis arsdthargniodihens ubgiciconipedndsrof losmbla (1A yLeX ish(KyH,),-NH,; and
al di mnyl, substituted or unsubstituted carbocyclyl,
IQYé% stituted or unsubstit uted car bocycl yl al kyl ,
Subs b diktrech HoHinke HP&%‘cBHprSQnJ}Potf %Prﬁb(l‘é' I/A)a !Lgy |1s (@‘Pﬂ)g-NHz, and
substituted or unsubstituted heterocyclyl CH,
L,YiisHsubstituted or unsubstituted an1noa|ky|

substituted.or. unsupstituted carbocycly e . '

S SRR b B RREE Sl it s and
L,Yiiggsubstituted or unsubstituted am noal kyl,

substituted or unsubstituted carbocyclyl, substituted

or Injprathestembediseend af the cpaipgadsiof Forsuls<tA % L% ds cilkylene-
u tyuted heterocyclyl, substituted or
}«dgﬁﬁﬁggéiJﬁte heterocyclylalkyl, al kyl, al kenyl, and
al ky mdtherlembadhdie bf grrRotiptBnts o?Fothela P OUK Gs—(QfH,),-N(alkyl),;
Formula (IB) or (1IC), R NR2 VIAIIfis I n anot her
and ppédifrent of the conpounds of Formula (1B) or (1C), O
N t .
CO%’%&n%ég%ﬁ}\é\@g}% bf‘th?'&gn%s{m r%ib‘f&hﬁﬁﬁta&)f, L{RS —(CH,)s-N(alkyl),;
and L,Y is H.
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N1 2.2V N --. - - - - p VWWis In another
enbodi nent of the conpounds of Fornmula (IB) or (10,
WO 2009/13106% I n anot her enbodi ment of thePCT/US2009/038805
compounds of Fornmula (1B) or (1C, L2Y is substituted
or Iuasuibstentbotimknn ef gic@onpbyhdal dfYormiila (BXQLElis —(CH,)4-N(alkyl),;
enbodi nrent of the conpounds of Formula (I1B) In another
and bpphdilnent of the conpounds of Formula (1B) In another
enposi B el dinit 6PIRAWAPSuRs ﬁ@gmﬂl@ (A BL Ry 14 -
anot her enbogl ment of the conpounds of Fornula (I or
NH(aIkg)); arlddiYsisMH2. | n anot her enbodi nent of the

conpounds of For nul %IB or (I LA i Kyl

D TeiBu it soheRw beibsute B Eok i Frs
NH(@Mky()! £2d LAsIEs. NH(al kyl') . (ﬂ%n anot her en‘pod(ibignt)

of "the conpounds of Formula (I1B) or (1C), LAis

NH{thenashayepdiogmyent of the compowamdstt diorranie ¢t X isof(Ghhgs-
oun f Formula (IB) or (1C), LAis
NH(&%?EE?%&&C@?I%EI al kyl ). I n anot her enbodi nent of

t hen euTRewRte dihentof thelcampbBldst Folala (14D, L$X is —(CH,)4-
- al kyl eneNH( het er oaryl al kyl ). I n anot her
NH(algybdnelatY 6fH-t he conpounds of Fornula (1B) or (1C),

LAl S, = I I ' f
A BT SN AR bl 1 BRELAT YL g

NH(hRafdeycliyDh, arddt fyeis Hnbodi ment of the conpounds of
Formul a (IB) ar (I%fh LA i

ant mether epthad st ewﬁ@pgwﬁf;??eéiag F('ﬁ%» kX ds r(lﬁgszbor

I Sa - N(al ky1) 2. I n anot her
NH((elértg)oO(Wér@r%iﬁlgfﬁzgr;%)fgonpgund)s/ Z)f Formula (I1B) or (10,

LA snotife@tagjbvdinhibg af thglcpmpounds of [Ferranlet(ex, LeXiroeliCiit
NH@%‘&{QQ?‘Q‘%’B%%F y(l:lo;rlr;ﬂ a(IB) or (1O, LAis

In another embodiment of the compounds of Formula (IA), L; X is —(CH3)4-
NH(heterocyclyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —alkylene-
NH(heterocyclylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH,),-
NH(heterocyclylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH3)s-
NH(heterocyclylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH,)s-
NH(heterocyclylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —alkylene-
NH(heteroarylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH,),-
NH(heteroarylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH3)s-
NH(heteroarylalkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), L; X is —(CH,)s-
NH(heteroarylalkyl); and L,Y is H.
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I n anot her enbodi nent of the conpounds of Fornula (IB)
or (I1C, LAis -(CH2)2- NH(heterocyclylal kyl).

WO pooan2tober enbodi ment of the conpounds of ForPail/ESZ0DB)38805
or (1C, LAis -(CH2)2- NH(heteroarylal kyl). In
ani hertherdhdddimmai odthetchbmpooniadFdsmot (FOy, X & (d1B)le-

LAis -(CH2)2- NH(arylalkyl). In another
NH(éﬁ‘géIélYlPr@ﬁfﬂéy 1 Re corrpounds of Formula (1B) or (10,
LAIﬁ§n st rtdadbddinNRR BPthe | 86k %@F%HH&H' i, 0 L
n’pouonds of Florrru I a X m@ (ﬂ%n 33@%
NH(Iarylaik]yiD had Lelboti ment of the corrpounds of For mJI a (1B)

b tsrEn o lim S BE e samaeui A kormr (A Bl SRR )

NH(kA141By1); (&H2), 8-is NH( al kyl) . I n anot her enbodl ment
(Q I%}e)corrpounds of Formula (I1B) or (I1C, LAis

-( @k@r)q?sherram(métrem of/theyeompounds of FormalagtAde E-16 it §ihnt

f oynds, of Formula (IB) or (1C), LAis
NH(O &—E’Sel.)s’ ﬁ@«ﬁe% Izlrocycl yl al kyl') . I n anot her
enmamdraﬁboo@ﬁleﬁthﬁ tieOERepbIESs @FFcEﬁﬁ[ﬂJdIA) (R:Bhd®,, fakés) together with
-(CH2) 3- NH( het eroaryl al I n anot her

the c@mp@cﬁt%mo which Hiey ashponadita edé&rm a (1B) or (10, L

| X | S -( NH( I . I'n anot her enbodi nent
@ﬁggs ofﬁﬁcﬁ@‘?gia (IB) or (10, LiXis
Roln r enmbodi ment of the
0 a (I 0 I L
( 9 5( f&lk}zl ?Ik(f(L%YS is ﬁﬁ%%n%g?RaRb.

In ano er enbodi
Fo ﬂlmaﬂcﬁhe(rleB)bodfme(nlt O thelcom¥ousds-of Cozhdla (1A Rb kiyd R2.taken together

an ther enbodi ne he co ds of Formul a (I B)
Wlthdﬁ W 0 atpmys O gnch(tgﬁmrﬁs OWfptig wﬁj )r% In anot her

enbodl nt f ,rzhe compounds of Formula (IB) or (1C), L
|X [ NH( yclyl). I n anot her

-. wvo‘ of Formula (IB) or (1C, L

CH2) 4 . Ng het er., cyGkyl @Hg}’A&dL Y is —alkyle'ﬂe-NRaRb

anot her embodi ment of t he cdonpounds of Fornula” (1
(10 andxhar)ém‘tmdl-n(le{ﬁlt-lﬁj the-codipptnatsenf doamyla &l Ay R} and Ry, takdnrtogether

witfigerbn ?t?{%??o Nt far SRR GRAPRIT™ n not her

enbodi thle coppauads of Formula (IB), RS is

- al 2 e- R¥b. In hno enbodi ment of the
cooN Ful a~(fB)"R5 is -al kyl ene-NH2. In

ano enbodi pent jof thwomw@eg,o;nd FovmyLak 1%&)-1\1}12

RS is -al kyl ene-N(al ky1) 2. [n anot her enbodi men

t hén @r@nﬁ]@y@nﬂ)@dmﬂenpgf ﬂamcgm(ppg)ds ofFofmgula (IA), R; and Ry, taken together

ot her iment of the

witht tﬁ‘e § {Joel{]gto hl)they( %frg)% Oygeat attac%n&) &gﬂﬁl ene-

ounds

G/ (2/ ; LiX is CHs; and L,Y is —alkylene-NH(alkyl).

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

Q/ @ ; LiX is CH3; and L,Y is —alkylene-NH(heterocyclyl).

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together
with the carbon atoms to which they are shown attached, form:

37



NH( het er ocycl y1). I n anot her enbodi nent of the
conpounds of Formula (IB), R5 is -alkyleneNH(hetero

W@ ywbgtmbkyl ) . I n anot her enbodi nent of PETES2009/038805
conmpounds of Fornmula (1B), R5 is -al kyl eneNH( hetero

anot her enbodi nent of the

(1B), RS is

anyl al kyl R,
ofipolinds of Fa
ylenenH(ar y sl k

). In another enbodi nent of the
onmpounds~ef isor mul &~ (] B)X isRHJ; and (CH2) -2dNRafdh. I n
not her, e di mrent of the conpounds of Formula (IB),

NH(aSteT%YCIY@ﬂg’? I n anot her enbodi nent of the

co I | ¥ FolfiiR

ang&F %émrﬁegﬁb 8? ﬁﬁeﬁbgth% Cg@pgg‘}ﬁ%ggngs of )(II%%)L\'%%'H;&’M %akeln%gether
withRbe taber( @bk 20 NlH(can thgpt Jre sk@vn attached, form:

2009/ 121063PCT/ 009/ 038805 I n anot her

od| ' of f ounds of Formula (IB), R5 is
het'e I n anot her enbodi nent

0
he "conpounds of For
NH( het er 0™6yctyl al kyT): Mls ik ﬁh%rESY al@%‘?ﬂﬁmm%?rylalkyl)'
t hgy SRIRIERIDIRhentOr fﬂélcémﬁ)b@ds dRFotfiula (AR RZand R4 taken together
NH( het er oar yl al kyl ). I'n anot her embodi nent

withtthe carbepatamd do whidhgheruirg siiewB) attqRBed, Jomi:CH2) 2-
NH( ar yI aI ky In er enbodi nent of the conpounds
{% B), (CH2) 3- NRaRb. | n anot her
"i QfR4 h nds of Fornula(IB) R5 is

N
3- I n. anot her e di u
For mJI)a (I B)“““ RS is -(C2 &?EM ARIPRS Ngﬁary alkyl).
emﬁidmterrﬁfodtﬂi@lt @ﬁﬂi@@b}ﬂl@auﬁs dof %Hﬁhl@ ({A)BRs a1R5Rh Saken together

é LB NH( al kyl). In another enbodi nent of the
withetberprs @m&toms t%vnhrﬁm they 4rB)Sh0VR5aﬁt@he<é dppmy:3-
NH(heterocycI anot her enbodi nent of the
mpou ?Tula| 5 is -(CH2)3- NH(hetero
ﬁl{{@%,w er en‘oodl msnt of the
ds of Fo rrul (I B)MVR :
NH( het er oat yl al Kyl )§ ﬁng(rsfg rrIﬁ i NH:-

t hén Etwﬂﬁmldaﬁﬂﬁdﬁlﬁenlt:()f thlelcanﬁ)bﬁ)ds dRY ol‘rﬁula ((Et—)ZRS and Ra, taken together
FI IaI kyl ). In a ot her en‘oodl msnt of the conpounds
withgpe %Ptﬁmélt‘B)’V 195‘3; F62re slgyy REOTMn anot her

enbo ment of & he ouo.'o of FormJIa(IB) R5 is
-( in anthe bodi nent of the conpounds of
F I SN 4-N(al kyl) 2. In anot her

e [ rrent ofMtvhe con‘poun,ds . i
D) AN 8l iy 1) ST anot hep Srpadiinase ¥ af <R RHalioh

c ofipanmias eafboBEomnent bathe IcBinpofRdsiof Fo(rﬁ]ﬂa)(EA), R; and R4, taken together
) he eroc clyl). I anoth odi rent of the
withglhl A ASKE & bty taey( fff@)sﬂowﬁt LT "N hot er 6

cyclyl al kylg.. anot her enbodi nent of the
u |ds of For R5 is -(CH2)4-
Ral ky . In anot her enbodi nent of

nmpou For mii a 1(XB) CHRSandsL, Y(i6HEO K5),-NH(heterocyclyl).
NH( ar yI al kyl ). I'n anot her embodi ment o%)z ( yelyD

colmpainthis eotborment pAtheIcBMpomsisiof Fermslei(tAk el aut R4 taken together
with4fi& gaq 81'1 gt%}n% % wli1¥ch they are shown attached, form:

G/ (2/ L1X 1S CH3, and L2Y 1S —(CHz)z-

NH(hetero cyclylalkyl).
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I n anot her enbodi nent of the conpounds of Fornul a
(IB), R5 is substituted or unsubstituted phenyl.
w0 pooantober enbodi ment of the conpounds of ForP@i/ES2009/038805

(IB), R5 is substituted or unsubstituted
hetieamalyeleytibaliaydnt of me&bﬁﬁ)b&mds&iﬁedhﬂla MIAQR; bl®R 4, taken together
conpounds of For IB), R5 is H 1n another

withd g P A pfoms o wﬁ%gm@a S pttaelednfpani (1 o), R6 is
a#;ylene AR. Rb. aqot her enbodi ment of the
cgifpoufds of For|mul B), R6 is -alkylene-NH2. In
pENET ine the conpounds of Fornula (IB),

is -alk ne- N( al

n
t he conpou nds of For mul’ ngil iR %J]E{Y RIRAG) R b GbroarylalkyD).
- allikyloth oyt pf mompohﬁtbrof@nbfnuilla EA), Rofind Re taken together

witt GG Sofis o Wit GrGtaboShBBBPAEANE! e compounds

of F“Qf nul kB) , ! al kyl eneNH( hetero cycl yl al kyl)

. ment of the conpounds of
Aot
I not-her

yl eneNH( hetero aryl al kyl).
OMiS, YOfs FOHIMINH (arylalkyl
(1B), R6 is -alkyl eneNH(argl al %1/’1'33 I'n ar?oJf@ PpANH(arylalkyD.
emboanatksitendodinment obthgsampeunsts dEdermila ({ABR; alRBRn,staken together

h b f th d
it gh bR ey AR oS ITE oty

en‘oodl neLNt Q0 the conpdgnds, of Fornmula (1B), R6 is
{a|ky I er enbodi nent of the
Of°N

Ia NB)Y R6 is -(CH2)2-NH(al kyl). In
anot enpodi

t jof t hMOl’ﬁp&@fQ@Hﬁﬁnd:Dm qCH, BINH,.
R6 is -( CH2)2 NHg[heterocc I n anot her

e bt embpding eéﬂaﬁ@eﬁmgu@g s dEgermnla (JABR: ambRy.daken together
with” tfl}% gn at'sﬁg?(?(xﬁfc% tﬁé%érgl g& %&a_ghed form: I'n anot h.er

nent o oun orrmula (IB), R6 is

-“

(CH2 2- atero ARy yl). I n anot her
e irren ?e donp gls of Formula (IB), R6 is
- ( 2al kyN) .YI'n anot her enbodi nent of the

CONj unds of rngl a (18),; RX isCHY; GiP) 3¥ NRaRIbI,);-NH (alkyl).

anot her enb | ment of the co nds of Fornul a B).,
Re [ gnoth fmz)%? KR of Hhe SABPARRG BT AR 1%&4 taken together
withGROPRYE SR & L tﬁq( zirg)shov%saﬂta%he& Gblg):3- N(al ky1) 2. 1In

anot her enbodi ment of e conpounds of Fornula (IB),
13- NHEAN I n anot her enbodi nent

@g ounds of,irru|a(|B), R6 is -(CH2)3-
erPd) C cFyl) N I n anot her enbodi nent of the
ounds Foy mul a
I n ano t
co SRR eathopins P FafPO T of FOH - Rt erhen together

B)LlXFRﬁCHS &I(d(IHZ’)iS-—(N'H()E}Mtherocyclyl)
with@hy babsy htbms to wthh'tHe}azﬁ@tsH@&n eiRAcd, Tei: of t he
corrpounds of Formula (1B), R6 is -(CH2)3-

(ar |h\  her enbodi nent of the conpounds
0 Il(IB) -(CH2) 4- NRaRb. | n anot her
= (

gdl ment of t h¥ crrpounds of Formula (I1B), R6 is
CHR2) 4- N2, ibn anof‘herLlé?rdeﬂﬁﬁndLoYlﬁﬂé}bbﬁpounds of

R6 is -(CH2)4-N(al kyl)2. In another
NH@%@&V%@%&@F the conpounds of Fornmula (IB), R6 is

- ( GrZnothdwidbeblol irhont of the@baipbeidseyTiFoehnR A PR; k@R, taken together

conpounds of Formula (IB), R6 is -(CH2)4-
with the carbon atoms to which they are shown attached, form:
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NH( hetero cyclyl) . I n anot her enbodi nent of the
conpounds of Formula (IB), R6 is -(CH2)4- NH(hetero

W@ ywbgtmbkyl ) . I n anot her enbodi nent of PETES2009/038805
conpounds of Fornula (IB) R6 is -(CH2)4- NH(hetero

IaI Ry ot her enbodi nent of the
hds of Fo |rru) R6 is -(CH2) 4-
n anot her enbodi nent of the

O;u n dS FESJ r m,II at |,@), X iIREH;S arslbst 1st—(.(1‘Ié;g3-NIH(heteroarylalkyl)

unsubst it ut not her enbodi nen

t he
et cay 0#6?% P%thelceylpomﬁﬁﬁg FeuBuRi( Ak Boded Ro Yaken logether

w1thUcHé He%&ﬁ sﬂaﬁg % %ﬁ%’th%are showﬁ Qttzi%ﬂ@& hgfm.enbodi ment  of
he co np oun

s of I's substituted or

& het ef B&¥ I aI kyI I n anot her
Rthe coup ds of Formula (10O, R6is
! unsubstituted aryl al kyl .

ment of -the IQXttpﬁilBhd&ldolthFmHﬁﬂHa)g(l\Hﬂl)arylalkyl)

bst t d b stjt d n, anot her
A rﬂ%ﬂﬁ Qrslr]gqfe It Fﬁeél 8@}%25%@8@#9 Eﬁmﬁﬂfﬁ}’)@yg lﬁ%ﬁf daken together
withdh& @zﬁ%n atbﬁlsa@%ma\rth Ghdﬁﬁﬁ‘ﬁtt&ﬁledl 8rmg:ompounds  of

For mul a . I'n_anot her enbodi ment of the
conpou (19, RI NrR2 IS.,,,,-

X Qm—l an I n anot her enbodi nent of
the votind$ o lforrru'Na I B) or R 1,R

N 21 - - oo o) NNI i 5" 5 LiIX Q\CHss ami Lanis ﬂ@th-NHz

CH% anqgée% %%bs?a%?nt ol ggrrrlltlpo%fwst P@ A 33 arﬁyen%o gether

with@REBAY6E Stofls t& ikl tBeyldde shown attached, forrn.

GG GO
Q/ ; L1X is CH3; and L,Y is <(CH;)s-NH(alkyl).

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

Q/ (I( ; L1X is CH3; and L,Y is -(CH;)4-NH(heterocyclyl).

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

Q/ (I( L1X 18 CH3, and L2Y 18 —(CH2)4-

NH(heterocyclylalkyl).
In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

Q/ (2/ ; LiX is CH3; and L,Y is—(CH;)s-NH(heteroarylalkyl).
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I n anot her enbodi nent, the conpounds of the present
i nvention have the following Formula (ID): N X1_ Ny
w@R010922106D) ' j Y or a pharmaceuti cal |y PCT/US2009/038805

acceptable salt, solvate, tautoner, stereoisoner,

and:lni aifotles tearbotlhesme of thefter@otindsaifi iFahhela (1), K; atd RZ taKB.n together

L1, L2 and L re as defined |n Fornula l.
Wlthstb?rearé%eam%éw fth%%feé%?ﬁ%ﬁ%e Ry mul a (1 D), LA
S covals hond or a substituted or

is
uns t u\ted aIkIe 3 is substituted or
Ral k is substituted or
DSt ¢ Ut C%bocyw' L, XUOBH. ! LA Y05 —(CH,).-NH(arylalkyl
unsubst’i tut ed heterocyclyl, “or %MRIB fs o Ra)lf'{b ﬁ?gya -

andh Rptarenrdadimént déthe rmdmpbhgds&é IFermeld (IA)o Ry atméRgrtai(qn together

withgBESirPor ?tga@&? iRt S B BRIBRY | <ot ec

or uns st| car bog) IaIkyI substltuted or
unsub ut hetero IkyI and substituted or
uns aif ke eroc J is a coval ent bond,
Rd- Robvd s 15RliecdRchAd- R, R DG LOVRS H.
con5|st|ng of H aIk , and substituted or substituted

ar Y andlr; embedinGnit of ﬁle@cmbemts dbdiatmele (LAO; By aniR4,.takien together
ot her enba f the d f Formula (I1D),
Wlth%ﬁ\e Cargﬂl atpps g?}g’?hthtﬁ%yn%gah%n%?acg (?ﬁ(%) corrpounds of
For mul a I D) ~GRi S e B e t bond. In anot her
enbo he co Poy of Formula (ID), Gis
Zln Frer en oo ment of the conpounds of
For (I D), i & -al kyhenerNRaRikyldde-RAQtAE T, Y is H.
enmbodi nent of the conpounds of For mul arﬂ(ﬁrD[Dke L3Z is
- aﬂnk?rp ot epgpdiment of thprq:omﬁgpm@rof@ﬁg@@l,a and Re taken together
f IR | eneN(al ky1) 2.
Wlthqﬁgg%g gtro 81e Fgrt#etn?}( érf@ )S%]%\J(Vﬁ%tg{r?%g%ﬁé@ ‘of Formul a
1Lal kyl) . I n anot her
of Formula (I1D), L3Z is

(| D), i -m kyl effeN
oe'.u nt| t e conp ) .
%Focyd\l y1Y. I n anot her enbodi nent

-~ cqrrpou a@§ For mt g (KD ;-alkPléné-B(alkyl),; and L,Y is H.

- aI kyl eneNH et er oc |yl al ky I n anot h

I
Rt eTEdRe &eﬁl@gm&# oESPrrla (pRs a &hitaken together
with™ etﬁ%wt)&pgthﬁ(s fe@wc% ale%mn attached. ¢Hn.anot her

odi nent of the corfpound Formula (ID), L3Z is

- al kyhgne | al q anot her enbodi ment of the
con%s |of_ Fo f L3Z is -(CH2)2-NH2. In
a @ %t oN t Ré conpounds of Formula (1D),

L3 5 -gcm)sz(m ky1):~z~v | b & iotatier crer Bt kghtand Lo Y e H.

ounds of For L3Z i.s. - - NH( al kyl ).
PG RSB RN P PR E SHFOTRUE () PPl thken together
w1th(th@%arbé{3;t0hﬁ to Watd)tRey M@@Wl@ﬁ@é‘dﬁ@& Mo I'n
anot her enbodi nent of t he compounds of Fornula (1D),
L3Z% s - ) 2- ocycl yl al kyl ). In
therll e o4, ment e conpounds of Formula (1D),
S\ 2- NHY hetler oar yl al kyl ). I n anot her

od| nment 'of tihe compourdaX isfaikyloneiNH(@royocyeigh; dnl LoY is H.
e L BB P AT e e

withahet4ieén eahedd Whith théy 4rbehewnpeithes, fofm:Formul a (1 D),

L32 is -(CH2) 3-N(al ky1)2. In anot her enbodi nent of the
(1D), L3Z is -(CH2)3-NH(al kyl).
of the conpounds of Fornmul a

I:‘)(Df F
n th r od| ge
? II\BZ |s - ( d\—'|2) ] , .
; L1X is —alkylene-NH(heterocyclylalkyl); and L,Y is H.
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NH( het er ocycl y1). I n anot her enbodi nent of the
conpounds of Fornmula (ID), L3Z is -(CH2)3-
woRioharwsdcycl yl al kyl ). I n anot her enbodPCEN$2009/038805
t he conpounds of Forrmula (ID), L3Z is -(CH2)3-
NH¢1h atcﬂh@&h},ﬂodirﬁgﬂt pf the cornpohﬂidsaif dohedlagno i ardiR4,0fken together
rrpounds of . Fo mJIa Cg‘éls-(CHZ ) 3-
withy ‘P%\PtRWS)t ﬂlrph&[\%ﬁﬁé@ %%6&54 $tfoBR t he” conpounds

of . For IaR I D), -(CH2) 4- ML2. | n anot her
H170d| of t he c unds of Formula (I1D), L3Z is
Ffeyl) anot her enbodi nent of the
lawc

rrpounds . 1133%1 &negﬁg&kérdﬂ%léﬂﬁ%g' dnd L,Y is H.

I n anot her enbodl ment of e co For nu
(| D) andti3Z enod{nGid2 pAthe Nb(ﬂpetu&ismf)Foh;lﬂl)i (IA), Rs and Ry, taken together

. nmb f th of F I I D
with 94150 et&ﬁé)a"%mﬁq(tﬁa @Fg@ivg PAPRg, Sim:Or T 2 (1E)

anot er e @&l ment ~- conpounds of Formula (ID),
)4 N (he paryl al kyl) . I n anot her
@ Rehe ohpednds of Fornula (1D), L3Z is
) 4: NH( yl@l kyl)am . lelsuau@[&tel}qq aeﬁpﬂzgil)nﬁfatmflsH
t he conpounds of Fornul a 2Y is substituted or
unémmthqr@né)@dmrb cﬁsmlcynmbklyds of Formula|(hA)aRetmdRa, taken together

thecﬂb mentt oft t oun?s OfttF r%url a (ID, L2Y is
WIBIBEY ?H%SH“? unsu arFﬁ Y REtEr ymﬁlyl al kyl. In
anot her gnbo '\ Rf of pounds of Fornula (1D),
L2Y i afl ky|l enfe- NR. Rb. ot her enbodi ment of the
conp of “Formia (IND) ) YL2Y is -al kyl ene-NH2. In
anot enbodi g the mmﬂs(@ﬁz)EWb@LJﬂs,H
L2Y|s -aIk | ene- N(al kyl)
@rm@ﬁterr@pdtm@t e Wﬁ@eﬁmgu@ﬁs qf@noﬁmla (I(A)D}is al&ctm,ut@,ken together
r odi nrent of the
with tgé:n%%h%g gt%lm% %(’k:o 1 nczr}] they( ?rB)shAVU‘ré %Qe&'hg(? fofiP

c

- al kyI aeneN rocy, I n anot her enbodi nment
of & C ou ds of |For (ID), L2Y is

- al > gN e rzocychI kyl). I n anot her
enbdd#nent of the nsorrpou s; bfX kor G, p N(laﬂlbll)z,La&MHZY is H.

- al kyl eneNH eteroar al kyl) I n anot
entbiatesicmpodipt 86%&&9%9%%5 oESeraria (A %)is apd Ru,jtaken together

with thé Béﬂ)&pgt %Wh?éhkt}f@ are sﬂov%'i‘gtttaﬁﬁéd gghedi ment of the
corrpounso Forrrua , Yis -(CH2)2-NH2. In

onpounds of Formula (1D),
n anot her enbodi nent of the
IaNID L2Y is -(CH2)2- NH(al kyl).

| Ment of~ hel 1 Xoivp (Uil gs-NH (alkghnandal, Y is H.

5?% wa%ﬁ%m%apﬁg%) BinerhPE UMb THETE (o) Rapa Rp Byken together

w1th|-tﬂé( cdrBon 4t ke whiNH(thS! &6 Q& hitd ALK Ybom -

GG GO

~w X is =(CHz2)2-NH(heterocyclyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

OO OO

~w X is =(CHz)2-NH(heterocyclylalkyl); and L,Y is H.
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I n anot her enbodi nent of the conpounds of Fornul a

(ID, L2Y is -(CH2)2- NH(hetero aryl al kyl). I n
waewvhzreenbodi ment of the conpounds of For nul BCT/DEY009/038805

L2Y is -(CH2)2- NH(arylal kyl). In another enbodi nment

of Il hevtlearptiodiscnd bf f'ﬁ@rcﬁﬁipaulﬁdslb)ffotrﬁMai(EA); RECHZ) Ry, Md2n together

ther enbo%;_q@ of the co% ds of Fornul a
Wlth(tFWr Pt tQ By ewsphw} ptta At her enbodi ment
t he cnp@unds| Fogmula (ID), L2Y is -(CH2)3-

I n

NH(R! K
@Vi RFor D) L2Y is -(CH2)3- NH(hetero
s I'n_ant he! p’o(gcﬁ EﬁQE&@terB%la@l%ﬂ?%H@ﬂ?Y is H.

t her enmbodi ment of the

.. C nds, of L2Y i CH2) 3- NH( hetero
Wlthéﬁér}?aaﬁmt 55 6 Sty Rlr S BB Y of t h
(CH2) 4-ML2. | n anot her
coﬂnp@nmm@ e@fbommérm p&theIcoppouriy qf§orr(1®|2§/54)a RNHQQ&RI&WBGH together

of Fornula (ID) L2Y is’-

cytnh ylimllhd()ch)bodlment of the N:OH]pOtlﬂ[[BrOf @nbnu{lla ek Refind Re taken together

conmpay f FEormJ 8 , L2Y is -(CH2) 3-

NH @F anoj enbodi ment of the conpounds

LZ2X"

i ment Ofvwvth(fs conpounds,, ®fis K RH(ASalkyh2 ¥nd 8,Y is H.

(CH2)4 "N al ky 1)2. In anot her errgmegJ HQ@ 31;)2 ’
ther enbo t of he coMRO s of Formul a

with e A8 ragers B fechefafBRBELTon n
anot her “Q Rf of ounds of Formula (1D,
L2Y i

4- NH(he|er lylal kyl) . In
anot @ bodiviremt™2of tNfe onpounds of Formula (ID),
L2Y i (CH2) 4- MNH(hetero y|1§b(|<1¥|—lCH2)3-NH2, hid BNOLsTer

enbodi nent of the conpounds of Fornul a §ﬁ , L2Y is
( Erpryotber grbadipent ramh)% comomtqf &orapi ¢ angyRa,ttpfeen together

w1thccﬁrrgP%H&g§toﬁlf ft(’): % r}‘pérle))s hg%q Q%Mfl' - _I'n anot her

nment oun orrfua(ID) Jis a

coval ent bg Rhn a e n‘oodl ment of the conpounds
lﬁ ils P -. I n anot her
r- ezcontsiou ds of Fornmula (ID), LAis H

coyal entwboisd; L3#wi sLaiskyCelnp-NNRERD),; ahdilSY is H.

substitu or unsu u

c gﬁ O) N%ffﬂﬁﬁ@%& pr g weﬁsppm%&(%épﬂm@ &H%ftﬁlﬁ talei& taken together

withtBe @a[rg&i/ So¥t] <'?L‘tl>5\/‘ai'1ch they are sh&@%&cﬂ@& feippodi ment of the
conmpound o orrru a , Is H Gis -C(O)NH; L3Z

s
is -aI coval ent bond; and L2Y is
sub 9r ulyst i d carbocycl yl aI kyl or
su e Nor uﬁsubs‘ﬁlt ted heterocyclyl al kyl .

In SOt her e |rtent of~t hel 1 Xoiwp (Uil gs- NH (alkghnandal, Y is H.

El%(‘slﬁ gﬁeé eﬁ}gg%nenj of ecc(éfy]%lj)&l? Sa?ﬁ %n}:rgxy%%é) 3 and Ry, taken together
with tﬁcL katb&n SroNRaGRhi GAABPEMEIBowWh aftRhBdlfarmhE I'n

anot her errbodl ment, t'he conpounds of the present

i nveqt i e th wing Fornmula (IE):
E N

18 ~w ;X is =(CH;)s-NH(heterocyclyl); and L,Y is H.
In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

OO OO

~w X is =(CHz)s-NH(heterocyclylalkyl); and L,Y is H.
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or a pharmaceutically acceptable salt, solvate,
tautomer, stereoi soner, and/or ester thereof, wherein
waapaploes R, R2, A X, Y, L1 and L2 are defiPEHUS09/088805
Formula 1. In one enbodi nent of the conpounds of
FolmutahdrlelbodienapfithBZpmipakets df Fgahhler Ay, Rh athdR,, taken together
..carbon atons to which they are sho attached forma
Wlthstg%%rg?rueteawé? @H‘éllm@f e ghawyn atiaBsbyeIy : L1 is
(st t ut ed alkylene L2 is a
tituted or unsubstituted
Rb: Y is a substituted or
unsubstltut ed heter ocycl )%qu (@}Edg REI‘(ﬁéﬂérSQXP%kyl) and LY is H.
i ndiepenidernibpdswdng of thd cOmpoutdsef @puuplatﬁbM)sRsand@u afike, together

btttd tituted alk bstituted
with JHe e 0 avif%%ﬁ%vc%rg# S Bteacimor o

unsu t|t e al kyl, substituted or

|tut IaI kyI and substituted or
|tm :and R7 is a substituted or
stltute tid L(atreS NH R IahaJLﬁdlsH
am noal k . In certain en‘oog')X Qﬂ % (M‘S} lugﬁt)t)un ds

Foﬂmoahe(rleﬁybodmenmﬁthwvmpou@s of Pbrmalﬁcﬂ!’n)e R; embeailtﬁlmttogether
d f, E 7 | kyl . |
witidhe b SRBSHT AR b bR Sk alinet Sk teor mi a (1)

ent of the conpounds of
I n anot her enbodi nent

R7 is CH;$11 | nanrt her

Formulal (1 E)|| R7 is ar

of @ HOURT Fornaule (1 E), R7 is (CH2)2N112. |n
anot enbodi a§ the nngmdS((qﬁz)EM{whrﬁiLhE)s,

R7 is (CH2) 3NH2. I n _anot her enbodi nent of
c o#paﬁmla% embomw phthe cpmpowdsiof Forppln AMHp] Rs rlwi Bmdtlpartogether

w1th‘%ﬁ€8%b&?9t’op§f? %?ch%ﬁ&%ggﬁ&m%uf ?E f'?xtl(' B), LAis

‘her enbodi nent
S a (1E), L2Y|s substituted
ed ar i,, stituted or unsubstituted
Bstitdfedror unsubstitut ed

5 isl n ane heLl)Gmedeam'(abcfyl)& hend LY 1sH
conpounds of Fornul

andh rpthes cgbegiment Al i W OmEPUBIHIS GOFBHE (B Rngid R, tikeh together
w1th°cHéTPé%H&g stoffs & tﬁq( 4tEXhovR attached, form:

Q/ (\/%/ w1 X 18 —(CHy)s-NH(alkyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

or a

ene-

with the carbon atoms to which they are shown attached, form:

Q/ (w%/ ~w X is <(CHz2)4-NH(heterocyclyl); and L,Y is H.

In another embodiment of the compounds of Formula (IA), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

Q/ (j/\r ~w X is =(CHz)4-NH(heterocyclylalkyl); and L,Y is H.
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NR2 VIA., is-w ; R7 is alkyl; and L2Y is substituted

or unsubstituted aryl. In another enbodi nent of the
wa@emspaemeds of Forrmula (IE), R NR2 OAAA" | SPCT/US20RY038805

is alkyl; and L2Y is substituted or unsubstituted NH /

Co mfpmmlmk% cafbolmiant béthtfcompoundslof Fanatla€rA) e Rbaad Reniken together

nmpounds of .the present invention have the
w1thftEq: P Ih@topﬂé AN éph(t @5 are shown attacheg, form:
mace tngaI ly agceptabl e salt, solvate, tautoner,

e0||so an¢|/o ter ther eof wherei n vari abl es
RZY T\ L1 and L2 are defined as in
rma' 'ne O TBANA B PIRAYRAS L,Y is H.
of Formul a (I F) Rl and’ ta enz5]4t ogg% al&npd?jﬁq#he 20

cailibamtatrendot onasih bﬁthetcbmpoamts ofoymulat(te); Rednd Rartakea together
bst | tuted stitu c or a
with S CarPeRie B 3f whHI RSt e S i R KGt v s

substltute qi uns s ted al kyl ene; is a

|b or al|supstijtuted or unsubstltut ed

Rb or a substituted or
stltut edmhetiser ocychyl: L, Ras AH RN &yRASM); and L,Y is H.

mdependently selected fromthe group conSisting of H,

substltut ed or unsubstltut ed al kyl, substituted or

u nd ﬂgesr{a!n% liﬁeg gicg Z{ CyC t%;l ]SQ;TEJH }olntpgéx?lg%s ctorné)ognds of Formula (IA-
1), odaphbshdctuticty Beée@fa@[-‘ey@lt}/édﬂiéfé’|taut@1ﬂér stefwidobidt, @6l d @F ester
unsubstituted heterocyclyl; or Ra and Rb, toget her
therggfy h t he nitrogen atomto whi ch t hey are shown
attached forma substituted ot unsRubstltut ed
heterocyclyl; Wis a substig or unsubstituted
heterocyclyl; J is a coval enk\b d, ral kyl ene,
-C(0)-NRd-, -NRd-, or -C(0)-; ahd d is selected from
the group consi st ng of H al kyl ,NandXxsubstituted or
substituted arylal kyl. | anert ai[n erbodi ments of the
conmpounds of Fornmula (I1F), s-za. coval ent bond. In
anot her enbodi nent of th onp un@s of Formula (I1F), J
is -NH. In another enb X't he compounds of
Formula (IF), .1- is - / I n afot her enbodi ment of
t he compounds of Formula (IF), .1- is -C(0)-NH. In
anot her enbodi nent of the congaunds of Fornul a (I F)
LA is substituted or unsubstituted al kyl.
andtheesin waisbisrerl. Rof Re.He. ko b ounad Yoc”rre Fofefincd abmrf) for Formula
M LA is substituted or unsubstituted CH3. In another
" enbodi nent of the conmpounds of Forrmula (IF), L2Y is
- aI Tkyne eebbiRatdat of Forandd ben, @iboidiogent Inafnotheeembodiment of
ounds. of Formula (I1F), L2Y is -al kyl ene-NH2. In
FO“%H‘\‘B fehr &5 ment of the conpounds of Formula (1F),

L2¥, h&tﬁeqle%08ﬂﬁent Blf %Mla PA-1 ,

| R | A

In still another embodiment of Formula IA-1, Q is nitrogen and

l\R1 |\

In yet another embodiment of Formula 1A-1,

45



I n anot her enbodi nent of the conpounds of Fornul a

(I'F), L2Y is -al kyl eneNH(al kyl). I n anot her
wepdodzrent of the conpounds of Fornula (1F), RQIVUBXI09/038805

- al kyl eneNH( het er ocycl y1). In another enbodi nent

of the conpounds of For RQIF) is

-al kyl eneNH( het er ocycl ylal, I n anot her

enbodi nent of the corrpourNds of Fo (IF), L2Y is

aIkerneNH(heteroaryIaIkylyw is R .anot her

nt the c For L2Y is
PRt anba gy ) PRI Eacl QS %O&B%é?ﬁem of the
conmpounds of Fornula (IE Y is ¢(6d2)2-NrRaRb. In
anot her enbodi ment of tfhe_gonpou of Formula (IF),
L2Y is -(CH2)2-NH2. | n amdtheér’ emhgdivent of the

conpounds of Fornul a (I F), &2Y iss - (@dH2) 2- N al ky1)2
In anot her odi rre of the rrpounds of For.
By anctsy obod e Nﬂ(“é‘l‘ rén T RiEen e FaribBulthgst 4k
halo én thg}gro‘%? rﬁi’l‘ﬁﬂg dcﬁk}qfor 6&&1@! |af5hn(d F)kox& r‘r%ll §lk0§(%l)c%1yl or CF3, and R,

H hét er ocy cl y In anot er e Odl ment of
is hydmg@@udkiﬂ béteﬂé@ﬁqyu Ihadl(olefalkyll,_Zﬂ(oxwlkﬂ&dzb@;yclyl or heterocyclyl

NH het ro%lgﬁl al k kmli ;?,_,)1 61§9 %ﬁog%li e%fgomhn%rnotgegf alkyl,

halo &e@p; oaryl al kyI ). I n anot her enbodi nent of
he conpounds of Formula (IF), L2Y is -(CH2)2-
NHéIaar}qtl@ﬁrlcmbpdmmt afhbBemera Bviofiifeittogen. t he compounds
of Formula (L Y is -(CH2)3-NrRaRb. In anot her
odhrent onpounds of Formula (IF), L2Y is
-( ~RH2. N\ anot her enbodi nent of the conpounds of
Formul a (| F) N nat her
enbodi nent “of the c(:)rerI(OS d))sD%S?él%osFlﬁéitgte?FE‘)y?nﬁf{roupsandxls
opuodaﬁblgh&tlulrtkécabdfw)c)yclﬂ roptinedledubstitordinidcyofyl bAER, R,
onpounds of Fornmnul a 63@ L2Y is - (CH2) 3-
NHém&ttlbwwlsﬁaegnbpdlment of F‘Pl’ﬁlué%llﬁﬂeQ isp®gPent of the

co ngs of Formula (1F), L2Y is -(CH2)3-
NH§|he3 erocy al kyl ) . I n anot her enbodi nent of

th Bun ormula (IF), L2Y is -(CH2) 3-

NH( het ekoafy! al kI L, is an o tldﬂaw@@@é&ﬁﬁe@a‘ﬁcggh@gﬁhpoindx1s
the conpounds of Fornul a

optioyaf la rsylbsallttnyql yarbwycmhoxphlenalémb@mtn’@dthewoCtyhleyl eoNBainds
of For ) I n anot her
bbb it b RSt R Gl (5L s
- ( 4:¢NH2 t her enbodi nent of the conpounds of
Fo a IF)l L s -(CH2)4-N(al kyl)2. In another
enbodi t ofNCherconpounds of Formula (IF), L2Y is
- (CH2) 4= NHsal kyl }w | tnd@nekher enbodi nent of the

compounds of Fornula (IF), L2Y is - (CH2)4-
NH( het er ocycl y1). In anot péer odi nrent of the

colea (,fl L2Y is - (|CH2) 4-
NH( heter ocyEl yl alRylp) S~ J her enbodi ment of

the conpounds of Forrmula (IF), L2Y is -(CH2)4-
NH{mp¢tanodey ¢rabodpmpnt of Formula IA-1, Q is nitrogen,

(I( [Ig ,and L;-X 1s

NH
AN f’\/\/N@ |
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I n anot her enbodi nent of the conpounds of Fornul a

(IF), L2Y is -(CH2)4- NH(aryl al kyl ). I n anot her
weewoderent of the conpounds of Fornula (IF), RCNUBZ09/038805
substituted or unsubstituted heterocyclylalkyl. In

anin kél arentioee dide dimedit of RernadaounR s isdfydropendliayl( hdfygen, alkoxy,
I n. anot her enbodi nent of the conpounds of For myl
acylglispxyepmhenpipr Chiss: whydrogen b hauereekeh nugrendil: dkerralkyl

bB 106Mckorbe \ ARl [SURSE i tuted or unsubstituted
- aﬁ{gy; and L%?hiﬁ\s - allkyl ene- NRaRb. I n anot her

enbodi nent of the conpounds of rmyp (1F), Jis a

covél ent<bon I n anot her enbod] nent| of the conpounds
of Forfrul a~(1 F) /NH, i0§f ) het enbodi nent of the
conpounds of Formula (IF), Jis -C(0)-. In another

enoahatizrtendbdinhet ot hpoudad BA-df LEsranhdnd of hKylend, dngl Y is H, NR,Ry,
- -NH-. . I.n anqgt her, enbodi t of th onmpounds of
ORI Bt Eroguitl Sl EReen | 6 lveetist Arel Hosyesrbony
amireBBoh{IULIRDL o8 &la! ﬁﬁint)ea@mnf@fhewwyvm&éyzleﬁyarkd!}lhhloguil&lch.
55 Or Conpounds of Fornul a G ~I'n yet "anot her '
enbostilhemther chbodiompo ahbermofla t4d, br ssdendionedaitcnorand Y is H,
NRaﬂa,V-61%0,hcear‘t];0%lylclgli/,mhgt%r0%9£lgl}l{n%lu%n%)tiriazolyl and tetrazolyl, acyl,
alkoxycarbonyl, aminocarbonyl, alkyl- or dialkylaminocarbonyl, heterocyclylacyl, cyano,

halogen or CF3; and L;-X is

NH
e f\/\/O |

In certain embodiments of Formula IA-1, the compound has the stereochemical

configuration of Formula [A-1S:

Y—, S
\
N—_~# Q
S\
B
TIA-1S

wherein the variables Ry, Ry, A, B, L, Ly, Q, X, and Y are as defined for Formula IA-1.
In another embodiment of Formula IA-1, the compound has the stereochemical

configuration of Formula IA-1R:
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R1 AT, R2 defined for Forrmula I. In a
particul ar enbodi nent of the conpounds of Fornula
W@ k@@y/121883 and R2 are each independently H or aP&yUS2009/038805

R1 and R2, taken together with the carbon atons to
whi ch they are shown attachedlAflRrm a substituted or
unsubstituted carbocyclyl; L1 is selected fromthe
group consisting of a coval ent bond, substituted or

: j Kyl St fdt [

e R B P T b KPRy K11
is Hor NRaRb; Ra. and Rb are each i ndependently
sel ected from.t he oup consisting of H, supstitut
o I A RO RS T eSah MRS c Suastiney i Ry G8-2). ora
pharddSsiRRbIl) HERPLaBRISARCHHI VY, tautdRS! LtbbREMEF, and/or ester thereof:

unsubstituted carbocyclylal kyl . sulstituted or
unsubsti t ut ed heterocyclylgl N substituted or
unsubstituted heterocyclyl; Ro g Rb, together
with the nitrogen atomto whig ' are shown
attached forma substituted or unsubstituted
heterocyclyl; Qis CRe ok N, Re S setécted fromthe
group consisting of H, alk , Substituted or
unsubstituted am no, cyano, ~qhal oal kyl,
hydr oxyl, and al koxyl ; g R4 are each
i ndependently sel ected g hiexgxoup consi sting of H
substituted or unsubstituted aryl,Bsubstituted or
unsubstituted heteroaryl, substituted or unsubstituted
al kyl, substituted or unsubst{lfaded al kenyl, and

Jbst it ut ed o, S i l;; . or .
whefdip St aR I L EE P e ol B e Y B ERPWE D
shoven@émbsdi@ent FfPommalad AR ) tsulieshedl Ihassthstdnibsld@dent of
carbog%clyl or a substituted or unsubstituted

Formpglp da ol fbis R In anot her enbodi ment of the
C O s . 5 . .
¢ oo Eigef e Tt B RERla S, U Bt Tl Shotihay g i

alkyshowroupt dracKeadoptfomahy sulstihsdd canbaegclyt, optisnddlytsubstitedd
carbog&&h&&g L1 is substituted or unsubstituted

haﬁgFVQV 'R s H or NRaRb; Ra and Rb are each
'n@?9&9&9%&&%d§&&§6?P&m&ﬂ@ﬁk&béigh%H%e&QﬁﬁﬁﬁbiﬂQ of H,

al kyl, aldimnyl, substituted or unsubstituted
car bocyclyl, substituted or unsrﬁgfﬁ@pted
u

ca@m¥?gﬂq%;g)qd, substituted o ﬁ\jiubstituted

het erotycl ytal kiNH, gpd~sybstit-ed or unsubstituted
heterocyclyl; or Ra and Rb, together with the nitrogen

at mvdrmmbrbdédimiety of Fermsideh-2a () aaitexieh ol s a bond or alkylene, and

Y i R RSB B TSGR Y B Rl anf o1 ey,
alkok PGEEIIST. aifdtaltdByL @lk?ilrbr AR arh ProWkrbER 1 ﬁb@&o%‘c@yllﬁm,%ano,
S

[, a
attachéd, forma subsfituted or unsubstituted aryl.
halogen eirfofher enbodi ment of the conpounds of Fornul a

(L R PSR PR SRl

C n-an er
indepéRAily R Bbndbr 41k@ et VPRI AR &, JOR MHrBodytsl, heterdylclyNRZ luding
JUNI? is I n anot her enbodi nent of the conpounds of

triazplyl pud tetreradyl, aqyl, alkexearbrRyl, aroipgrarbepd) alkyl- or
dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen, or CF;.and X is NR,Ry.

In still another embodiment of Formula IA-2, Q is nitrogen, L, and L, are
independently a bond or alkylene, Y is H, NR,Ry, -OR, carbocyclyl, heterocyclyl including
triazolyl and tetrazolyl, acyl, alkoxycarbonyl, aminocarbonyl, alkyl- or
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I n anot her enbodi nent of the conpounds of Fornul a
(G, TR'1 NNR2 VWV11lisaVW |In anot her enbodi nent of
wo b@garpdbunds of Forrmul a | n anot her enbodi meneCoH1S100%038805
conmpounds of Fornula In anot her enbodi nent of the
diallgtammuodborofl, Hetsratslclyldoyl,aneiid) dalogeb@di(Fenhd 0fi-X ke
conpounds of Fornula In another enbodi nent of the
compounds of Fornula In angt heWNHenbodi nent of the
cQ un of Fornul a N(al [)2.] I'n anot her enbodi nment
of the In dﬂche?y the In another
enbodi nent of the In another enbodi nent of the In
anot her enbodi nent of the In another enbodi nent of the
I ny frat :
P P
confofurdtion of Rérmnid IR42S:t aken together with the carbon
atons to which they are showg/att—\hed, form In
anot her enbodi nent of the @ m@o Formula (1GQ,
R3 and R4, taken together w arbon atons to
which they are shown attached,Nforfn In another
enbodi ment of the conpounds of Fo Mul 2x (1G9, R3 and
R4, taken together with ﬂﬁeqcarbon dffons to which they
are shown attached, form NN-.;/ =" . R ; In
anot her enbodi nent of the anot Fr enbodlnent of the
I n anot her enbodi nent of ot her enbodi nent of
the In anot her enbodi ne f the Imn anot her enbodi nment
of the In another enbodi ment of the In another
enbodi nent of the N(aIkyI)2 I&28not her enbodi nent of

t he I n.anot her, e foth n anot 0
o ST P AT R ot XeAnd: Byl i o7 FortniTg TA-2.
| N1 endResintenFoRduld e 2%%bhl)bloﬁmd has the stbfochemical

anot her enbodi nent of the NH(al kyl)
configuration of Formula [A-2R:

S [

B

IA-2R
wherein the variables A, B, L;, Ly, Q, X, and Y are as defined for Formula IA-2.

In another embodiment, the invention provides compounds of Formula (IA-3), or a

pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof:
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I n anot her enbodi nent of the NH(al kyl). In

anot her enbodi nent of the NH(heterocyclyl). I n
waewvhzrweenbodi ment of the NH(heterocyclyl). PCT/US1009/038805

anot her enbodi ment of the NH(heterocyclyl). and- is

conmpounds of Fornul a conpounds Rrmul a conpounds of

For mul a conpounds of Fornul a ouinds of Formul a
conmpounds of Fornul a conpounds 1 a conpounds of
For mul a conpounds of Fornul a_coppounds of Formnul a
conpounds of Formula gconp \f FolNmul ¥ conpounds of
For mul a conpounds of For cowpounds “of Formul a
conmpounds of Fornul a conpQunds of® Fornul a compounds of
Formula VWWWW. (1GQ, L& -(CH2)2- (1G, LAis
-(CH2)3- (1G, LAis -( (19, LAis
-al kylene(1G, LAis -( (g, LAis -(CH2) 3-
I n anot her enbodi nent of the Qmounds of For rrul a
(1G9, LAis -(CH2)4- NH§£etero cyclyl)

wheggb v Heblas o g Pu, Lof Lz, %@%me@@s é@ﬁrmérahgveaf% Fe;jmula .

O £%C
analvs LS EREULE AEHRIELCACON Bk aporter eﬁl??désn,em of
ForrhflailA-3, QGs@)R: NH( hetero cycl yl al kyl) .
anot her enb d| rrent gf th? conpounds of For nul a (IG)
LAl anothengmbedimgnt gEFemyla {Aidy al kyl ) . In
anot her errbodl rrent of the Gonpounes Formula (1GQ,
LAis -(CH2) 4- NH(hete ycIyIa In
anot her enbodi nent of t soffpoungg Formula (1G,
LA is -al kyleneNH(hetero aryl atkyl) .l I n anot her
enbodi ment of the conpounds of For mula (1G, LAis
- ( GHR)j1Ranotlkf keetbedimeat gf Bddaydlg 1A-3, Q is nitrogem atcher

enbodi nent of the conpounds_ of Fo la (G, LAis
-(CH2)3- NH(hetero aryl . N anot her
enbodi nent of the conp | af (1G9, LAis
-(CH2) 4- NH(hetero aryl al kyl ). n anot her

embodi ment of the conpoundd™of Formul® ¢(1G, LA is

'ahr‘fyét%ﬂgﬂﬂﬁ(@fﬁy&ﬁﬂn%ﬂﬂ&fFormulaIA'-? anot her ~enmbodi ment  of
t he tonpounds of Forrru a LA |s - (CH2) 2-

NH( aryl al kyl ). nt of the
conmpounds of Fornul a (I A LR |s |
NH( aryl al kyl ).

In another embodiment of Formula IA-3, Q is nitrogen and

|\R1 \O
w8 whn

In another embodiment of Formula IA-3, Q is nitrogen, R; is hydrogen, alkyl,
halogen, hydroxy, amino, alkyl or dialkyl amino, alkoxy, acyl, alkoxycarbonyl or CF3; and R,
is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl, carbocyclyl, or heterocyclyl.

In another embodiment of Formula IA-3, Q is nitrogen and R; is hydrogen, alkyl,
halogen or CFs.

In another embodiment of Formula IA-3, Q is nitrogen,
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I n anot her enbodi nent of the conpounds of Fornul a
(19, LAis -(CH2)4- NH(aryl al kyl). I n anot her
wem@/dmem of the conpounds of Fornmula (1GQ, R3I/HSH09/038805
taken toget her with the carbon atons to which they

are form is-w, ; and LA is alkyl.
In Ian th nt of the conpounds of Fornula
2and F{4 aken together with the carbon atons

to Whl @h th,ey ar Mhnm adtdpachsl, substittied aRiylenciggoupwand X is
anot h%r enbodi nent. of the

In
optiy éul?r%rléuteé carbeGHSIv O(Mtleylaﬂ atﬁateﬁuletef%%w?%@&%r
Wi ?ﬂq%@s th
at ?Ig%&h%&]?{)gmo d\o/f/@oxiﬁfﬁlégA 3AQ|M%ﬂ{t§IgE€I ene- NR Rb.
In Fer e nt of the conpounds of Formula
(1%, R3gan 3
to whic heyvarg shown attached, form
and LA*rs isal kyl ,eLll\uﬂzn optionally sub&ﬁltlaﬂbalh}éheneﬁ@@m emirx is
optletfallggﬁtés??%?f ﬁaﬁ?icg% cyar (t)lﬁH%lf s(ulbgatuteg?he% oclyﬁfl 1 o% ggelgﬁqovm
at H@@ﬂtﬁl@br chiotimdnt dEWatvivula 1430 QLidnitcogen,
- al kyl ene- N(al k I n anot her enbodi nent of
th oun rrrula(IG) R3 and R4, taken
to er R\ arbon atons to which they are shown
attaN:hed foth dvvv 1S"vv ; and LA is
- al kyl efie- NH( al k1) :@and Li-X'i$ n anot her enbodi nent of

t he conpounds of Formula (1GQ), nd R4, taken
together with the carbon atons fo I'l:hthey are shown

at tashed N orm\ | /dvi_1S'wyv ; Jand LA is
-al kyl ene- NH(het'\eW%@fleM\/ :

In yet another embodiment of Formula [A-3, Q is nitrogen,

(I( [Ig ,and L;-X 1s

NH
AN, f\/\/NQ |

In still another embodiment of Formula IA-3, R, is hydrogen, alkyl, halogen, alkoxy,
acyl, alkoxycarbonyl or CF3; R; is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl,

K\NH

f\/\/\NHZ o ;"\/\/N\)

In another embodiment of Formula IA-3, L; is a bond or alkylene, and Y is H, NR.Ry,

carbocyclyl, or heterocyclyl; and L;-X is

-OR., carbocyclyl, heterocyclyl including triazolyl and tetrazolyl, acyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen or CFs.

In still another embodiment of Formula IA-3, L, is a bond or alkylene, Y is H, NR,Ry,
-OR., carbocyclyl, heterocyclyl including triazolyl and tetrazolyl, acyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen or CF3; and

Ll-X i
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I n anot her enbodi nent of the conpounds of Fornul a
(19, R3 and R4, taken together with the carbon atons

W0 00n2e3 t hey are shown attached, form \, RL PCTUS2009/038805
1S"vv ; and LA is -al kyl ene- NH( het erocycl yl al kyl).

I n anot her enbodi nent of the corvp"uw;s of Fornmul a
(IW taken together|with the carbon at ons
to whi-ch t yaNeH§ \ﬁﬂ\;t/t\a\peﬁ\}g 522, NR2
[~ 1Sdv A and
- allikyheesrabddihbett of rF@a’ﬁyllaaAKy lthe compound hh#ithanakduehemical
nbodi ment of the. conpounds of Fornmula (1G, R3 and
confrgpiratiomad FofgplatinetS:wi t h the carbon atons to which they
are shown attached, form | 5?2 NR2 Rjvw 1S'"A* ; and
LA is -al kyl ene- NH( aryl al kyl) Z I n anot her
enbodi nent of the conpounds o ? lar(! G, R3 and
R4, taken together with the carbtﬂn atons to which they
are shown attached, form i \P\; and LA is
- (CH2) 2- NH2. | Y ahgtt bodi nsht of the
conpounds of Formula (1G] RJ R4, taken together

with the carbon atons tg Whi‘ch they are shown
) R2 1S"vv ; and LA is

attached, form ,R | 5

- (CH2) 2- N(al ky02. anot her enbodi ment of the
conpounds of Fornmula (1GQG, Hggs t aken toget her
with the carbon atons to whic ey are shown

whedit 8ieRadablEORMR,]I A BR2,, L,, Q, X, and Y are as defined for Formula IA-3.

In another embodiment of Formula IA-3, the compound has the stereochemical

configuration of Formula IA-3R:

Z
x

IA-3R
wherein the variables Ry, Ry, A, B, L, Ly, Q, X, and Y are as defined for Formula IA-3.

In another embodiment, the invention provides compounds of Formula (IA-4), or a
pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof:
/

N

N

L / Q\ N
—L2_ ~
YA —\H/B

(1A-4)
wherein variables A, B, L, L, Q, X, and Y are as defined above for Formula (I).
52



~A" 1S"vw ; and LA is -(CH2)2-NH(al kyl) . In
anot her enbodi nent of the conpounds of Formula (1G),
wWR0anzliosst, taken together with the carbon at oPGI/US2009/038805
whi ch they are shown attached, form In
an O brey crebdathsemeftFoahuliana -4 @rizatiticigeno fin Eesthed emtod@hent of
and. R4, taken together with the carbon atons to
FOW?%%&V%e shown attached, form d' "' 1S4vvy ;

ang, hﬁ‘ta‘n?‘ emﬁ(g—@t)egts NH@H%&E PEYEL Q’ls %lltt%%e)l L;is an optl&la)lly substituted

anot her enbodi nent he conpounds For nul
alkyRBe gnaipRdnd Xafkeptldnatjﬁ tsllthstltumd durbhdvgclyh opbtenadtyobstitated

\/\,hiclhttigﬁa re shown attached, form | /.~ isAAA X
hetergclylor F%’CHZ)Z NH( het er oar yI al kyl ) .
angt hejith& el oPFothiga £ DIEQL{Q dfrotn, Fa‘ﬁﬂm—fbals( 1G),

R3 and R4, taken together wt the carbon atons to
V\hl ch they are shown attached, In

Wnt of he conpo nds |of Formula (1GQ,

R3 an akerNIH@ge arbon atons to

whi ch they are shown attached form is, AA- ; and LA

i s In gry 3ngediment of Formula kvt Rs nisrvigouli meme bod ehakylene, and

. nds,pf For nu'é, d.R4 K

v is SRR R b BT iR uE st RO o
alko®¥dai d anfifddatboniA, alkyl-Sor\@ialkyl@ithokfbbiSyl, heterocyclylacyl, cyano,

-(CH2 N(al ky02. I n anot her embodi ment of the
halogey h‘pb%r‘f‘eds of Formula (1G, R3 and R4, taken toget her

W :htﬂ st&h%locf]?gr %%O?ﬁﬂ)erﬂ? 0% 1901%!1@9 PA-téll,qsyis ﬁﬁ%g&&%%nd L, are

at t ached, orm
independently a bond or alkylene, Y is H, NR,Ry, -OR, carbocyclyl, heterocyclyl including
triazolyl and tetrazolyl, acyl, alkoxycarbonyl, aminocarbonyl, alkyl- or
dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen, or CF;.and X is NR,Ry.

In still another embodiment of Formula IA-4, Q is nitrogen, L, and L, are

independently a bond or alkylene, Y is H, NR,Ry, -OR, carbocyclyl, heterocyclyl including
triazolyl and tetrazolyl, acyl, alkoxycarbonyl, aminocarbonyl, alkyl- or

dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen, or CF3.and L;-X is

NH
AN N f\/\/“Q |

In one embodiment of Formula [A-4, the compound has the sterecochemical

configuration of Formula [A-4S:

=<
\
.
Z
=
\(
Z
/
“\
>

[A-4S

wherein the variables A, B, L;, Ly, Q, X, and Y are as defined for Formula IA-4.
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~A" is"vv ; and LA is -(CH2)3-NH(al kyl). In
anot her enbodi nent of the conpounds of Formula (1G),
wWR0anzliosst, taken together with the carbon at oPGI/US2009/038805
whi ch they are shown attached, form In
and)rt lil&ﬁh@mhﬂﬂﬂﬁmﬁ obForniga tAEp therdmpofiinddsithié stefecb&emical
q§ taken together with the carbon atorrB to
COHW@W“’( é:g?“%ﬂ"]é I8nthn attached, form d' 2~ is"vv : and

LA is -(CH2)3-NH(heterocyclyl aI ZANp I n anot her
enbodi nent of the conpounds of—For G, R3 and
R4, taken together with the caHg ¥s to which they
are shown attached, form | /. ’\.NIS.EAAA' ; and LA is

- (CH2) 3- NH( het er oar yl al kyl ) | 1N anoj(her

enbodi ment of the coh‘poﬁ d Ié lal G, R3 and
R4, taken together with thhe & atons to which they
are shown attached, form I n anot her

enbodi nent of the conpo of Formula (1G, R3 and
R4, taken together with ¢ carbon atons to which they
are shown attached, form is,AA- ; and LAis

- (CH2) 4- NH2. I n anot helA4Rbodi ment of the
whe?e?r?ﬁ%%ﬁggtggsfr %g%rgulLa é')@ %ﬁg ﬁr%na% d@ﬁnec{ ﬁ%ﬁ rhA9EADET

at facdreshs efribbﬂilmcnRi oﬂFdrﬁluMl\é IA, bod LAAIS§IA IR, IA-2, IA-2S, IA-2R,
- al ky02 anot her enbodi nent of the
IA'%M%@ 1A FWS&HGIIé)4R R@Z -ang sRected 0B t oget her

O\NN\E the ca atons t@ ch they-~aresshown o
Qtir\n Ch%d’ fqr\nlr\ll o N \O



~A" is"vv ; and LA is -(CH2)4-NH(al kyl) . In
anot her enbodi nent of the conpounds of Formula (1G),
wRo0anzliosst, taken together with the carbon at OPGT/U82009/038805
whi ch they are shown attached, form
her e di ment of the conppunds of Fornul a (
nd R4, \t aken twmget hef® wit h!t he car atomar
chthey are sh attached, form d' /7' is"vv

IS - - NH( he erocyclyl aIk ). °n another
enbodl rrent of 'the con’pounds of Formula (1§, R3 and

taken together with the carbon atons to whic

b AR CEPOAEHEE ORI Ak Ko 1+ M T SR, LadIA-28 ffa 2R,
1A-3, A3 gcﬂ@ﬁa g}?"&h A%@%BXA%JKYL )X i  seloc ed#( frpanot her

enbodr nment e conpounds’ of R3 and

R4, taken together with the rbon atorrB I CInH, hey
are sHowr ached, fMB Rd Li X |s k

- (CH2) 4- NH(ar yl al kyl') . I n one enbodi me®@.R t he

i nvention provides conpounds of Fornmula (1G 1), or.a
phar maceutical | y accept abl e sal ﬁol vat e, t
S%W\edi\so%?'ﬂzcé%ﬂlor ester~thefedf: SR Ay (1G1)
wherein variables’A B, Rl, R2, A and X are a NH ,

defi ned above for Formula (1). In one enbodi ment of

For pul_a~l 4L ogen. I n anot her enmboditrents O
Formula 1A G\% Q |§\®Vlnwanot Mmﬁq. ment of m
IS : ’

Fornmul a | K/N
/\/\/NHR , /\/\/NHZ /\)/ o NH ,
; ; AN
R = SO,Me, CONH,, CONHEt NH
NH
J\ \/\o/\/NHz , ,

/Z/> \/\/\N/W , W\N/@ \/\/O

-

8 0 ! A@
~n, o, @
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In still another enbodinent of Formula IG1, Qis
nitrogen and R2 is In yet another enbodi nent of
wo-0at®ed G 1, , R2 Al i S In another enbodi nePCT/082009/038805
Formula 1G1, Qis nitrogen and R I,l .......
Compouds of Foimula Nand 1C, . .. "....... Sy sy e e N VWVYi s
I n anot her enbodi nent of Formula IG 1, Qis nitrogen,
angh Rioth& cMbddReen, thatdipoundabOee presbitdhettion A8V following
al kyl or dial kyl am no, al koxy, acyl, al koxycarbonyl
Forrgla B9-0r49: R2" i s hydrogen, al kyl, heteroal kyl,
hydr oxyal kyl , al koxyal kyl, carbggcyckyl, or
het er ocycl yl . R I n anot hgﬂ(_/e odi nent of Fornmul a
1G 1, Qis,mti6gkn and R is , al kyl, hal ogen
or CF3. In &paotlherrenbodi nent of Fofnula IG1, Qis

nitrogen, Ri - 1S, sy 'N+|_s1«an optionally
substituted al kyNepe group, and X]is heterocyghyl or
NRaRb. In still| another enpgdi (A I-2$ormJI alG1l, Q
is nitrogeRs~ \ LzY O-N

Q=N R

2

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester
thereof wherein variables A, X, Q, Ry, R, Rs, Rg, Ly, L, are all defined as in Formula 1.

In certain embodiments of the compounds of Formula (IB) or (IC), R; and R;, taken
together with the carbon atoms to which they are shown attached, form a substituted or
unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl; L; is a substituted or
unsubstituted alkylene; L, a covalent bond or a substituted or unsubstituted alkylene; X is H
or NR,Ry,; Y is H, substituted or unsubstituted carbocyclyl, or substituted or unsubstituted
heterocyclyl; R, and Ry, are each independently selected from the group consisting of H,
substituted or unsubstituted alkyl, aldiminyl, substituted or unsubstituted carbocyclyl,
substituted or unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl,
and substituted or unsubstituted heterocyclyl; Q is N; Rs is substituted or unsubstituted
aminoalkyl, substituted or unsubstituted carbocyclyl, or substituted or unsubstituted
heterocyclylalkyl; and R is substituted or unsubstituted aminoalkyl, substituted or
unsubstituted carbocyclyl, substituted or unsubstituted carbocyclylalkyl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, alkyl, alkenyl, and
alkynyl.

In another embodiment of the compounds of Formula (IB) or (IC), R; and R,, taken
together with the carbon atoms to which they are shown attached, form a substituted or
unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl; L; is a substituted or
unsubstituted alkylene; L, a covalent bond or a substituted or unsubstituted alkylene; X is H
or NR,Ry; Y is H, substituted or unsubstituted carbocyclyl, or substituted or unsubstituted
heterocyclyl; R, and Ry, are each independently selected from the group consisting of H,
substituted or unsubstituted alkyl, aldiminyl, substituted or unsubstituted carbocyclyl,
substituted or unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl,
and substituted or unsubstituted heterocyclyl; Q is CH; Rs is substituted or unsubstituted
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- -iiii-...,,," R N - is, Li is an optionally
substit ut ed aI kyl ene group, and X is heterocyclyl or

WORaPND21065 anot her enbodi nent of Formul a | G 1, PQI/US2009/038805
nitrogen, R NR2 VIA. ,is,A,,,, , and Li-Xis NH/N H

amir@alkyl,/subdtiuted oy&ﬁsuas;’tﬁtlﬂ&é cabobydy n@ndubstitufed oruhsaubktGuted

heteg%c:‘yayﬁlﬁyrl oanﬁnrR@f ﬁlihstl%%it %@S@?ﬁg%%%(ﬂ%l%@lmpgﬁgﬁel or"
unsulbﬁ'lt%ted%'arﬁoé#l%m EL%ﬁﬂlte@éMsubshﬁit&gﬁﬂboc@rkMyl &b\ituted or

koxycarb I's hydrogen,
unSLfmemtateddieteydmycw dslubstyaﬂe& yﬂr unmbktautpdlhkgetqcyclatdﬂgd yakyll alkenyl, and
het erocyclyl; and Li-Xis NHN H2 or In one

alkyB}‘rlbodl ment of Formula |G 1, the conpound has the
st @1{ @I%ﬁ@@rﬁﬁhlrﬁém bF glrcahipeindfof 'f*@ﬁﬁ%ﬂllaf{llﬂ)%r deyS: R

\R1 X

| N/ R2 N/

In another embodiment of the compounds of Formula (IB) or (IC),

| X R, | X O
W 1§ Y

In another embodiment of the compounds of Formula (IB) or (IC),

l\R1 |\ S

In another embodiment of the compounds of Formula (IB) or (IC), L,Y is H.

In another embodiment of the compounds of Formula (IB) or (IC), L,Y is substituted
or unsubstituted heterocyclylalkyl.

In another embodiment of the compounds of Formula (IB) or (IC), L; X is alkyl.

In another embodiment of the compounds of Formula (IB) or (IC), L; X is CHs.

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
NR.Rs.

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
NH,.

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
N(alkyl),.

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
NH(alkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -alkylene-
NH(heterocyclylalkyl).
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| G 1S wherein the variables A B, L1, L2, Q and X

are as defined for Formula 1G 1. In another enbodi nent
w@Roobaered a | G 1, the conmpound has the stereocPEriszing/038805

configuration of Formula IG1R |G 1R wherein the

vain afdties eﬁnboBiméni of Qe campodndaref Fasmualef(IB)yed (fO) L,X is -alkylene-

For mJI iﬁ I n anot her enbodi nent, the
NH(#?F\?%WW%‘ Y]érow des conpounds of Fornul a (IA— 2), or a

phay Eﬁﬁﬁéfteh%h rﬂelﬁgpﬁl@tc@ Budl ’Foﬁﬁhl\éﬁEf')’ Or&h@tf g?@;}ﬁg -alkylene-

st er eol soner, [ or ester thereof
NH(vaﬂalhdies A B L1 Q and X are as defined above for

I I.n one.enbodi men f For I : LS
I e chipo et 6 T e SaPo Gom R I Is L s {CHO)-
NR.RfRe. I n anot her enbodi nent of Fornula 1G2, Qis
nitrogen, L1 is an optionally substituted al kyl ene
r bupiotbiramborEngnebEMEEyTIPYIAdo RIRERYA (1) QBPRBIX is -(CHa)-
enbodi nent of Formula 1G 2, Qis nitrogen, and L1-X is
NH or In one enbodi nrent of Fornmula 1G 2, the

commmnkrr@aﬂaoﬂﬁﬁexﬁbeﬂ@%h@ﬂmmof@@ﬁﬁulglamtdrqm)ohx is -(CH)-
Fornmula 1G2S. | G 2S wherein the variabl es A, B, L1
N(algyDand X are as defined for Formula |G 2.

an?ﬁ %th&%%ﬁ%éﬁtt o?fhe Bh Llff'ds o%@@%ﬁ%ﬁ?m@ggbﬁs -(CH>),-

he stereochem cal configuration o
NH(hKByBR wherein the variables A, B, L1, Q and X Y are

def df F la | A th
aﬁ%%}d&@%ﬁmbgﬁ@gnrﬁggwglceﬁmavw.Oéégﬂe Bihaglon Lix is «(CHa,-

NH(E%H%%’@ ) G3), or a pharmaceutically acceptable salt,
sol va taut oner, stereoisoner, and/or ester thereof:
(1 & &)otM®néxodlm@mt phtheesmppuils dRTorR2la (1B),or@ClahdX ¥ -(CHa),-
re as I ned above for Formula (1). In one
NH@%@&V?@%& Formula IG3, Qis nitrogen. In another

enpogh IBR enfod nTBE Brclcbmboukdsict FeRfula (IB) or (IC), L1X is -(CHy),-

NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -(CH3),-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -(CHj);3-
NRaRs.

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)3-
NH,.

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -(CHj);3-
N(alkyl),.

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)3-
NH(alkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -(CHj);3-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)3-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L, X is -(CHj);3-
NH(heteroarylalkyl).

NH,
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In anot her enbodi nent of Fornmula IG3, RL R2 is In
still another enmbodinment of Formula 1G3, Qis
wopaopozwm and RL R2 is In yet anot her enbodi PERUS2NI/038805
Formula 1G 3, R R2 JVIAIS In anot her enbodi mnent of
Foliruadhdr@nibodidhdns ofiihercog@outsd fRotmulRZTE)! LIC)L LUK is -(CHy)3-
ot her enbodi ment of Fornmula 1G3, Qis nitrogen,
NH(éﬁ’éaEMl)l s hydrogen, al kyl, hal ogen, hydroxy, am no,

I 0 W SRR P -

NRaRydroxyaI kyI al koxyal kyl , carbocyclyl, or

%519@ igimgen APPSR S b

NH,C or In anot her enbodi nent of Fornmula IG3, Qis

nit r ogen
In another embodiment of the compounds of Formula (IB) or (IC), L1 X is -(CHz)4-

N(alkyl),.

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)s-
NH(alkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB) or (IC), L; X is -(CH3)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —alkylene-NR Ry,

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-NH,.

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-N(alkyl),.

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-NH(alkyl).

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is -alkylene-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH;),-NR,Rs.

In another embodiment of the compounds of Formula (IB), Rs is —(CH;),-NH,.

In another embodiment of the compounds of Formula (IB), Rs is -(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IB), Rs is —(CH;),-NH(alkyl).
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Rl NR2 - is.,,,,,y, Li is an optionally
substituted al kyl ene group, and X is heterocyclyl or
WORaRN21065 still anot her enbodi nent of Fornmul aPCTRSZ009038805
is nitrogen, RotN NR2is,,,,,,,, , L1is an
opln amvahdryenthiebdshdnt of &d cahlpylieiief Foaupla (BYIRXisi-SCH,),-
heterocygl yl or NRaRb. |In another enbodi nent of
NH(pefeiagheY)G 3, Qis nitrogen, Ri NR2 aWy is- , and

éh%%aérlioﬁrléér}llte'ﬁﬁgp}iﬁ%ernrlt\rlﬁﬂh% cgﬁlg?ﬁnc{sl oglF ro”hln!rllg g(e { R%ﬁm(bﬁk?l-j& N
NH(hsteragpclylaikyX). i s

In another embodiment of the compounds of Formula (IB), Rs is —(CH),-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH),-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)3-NR,Rs.

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)3-NH,.

In another embodiment of the compounds of Formula (IB), Rs is -(CH;);-N(alkyl),.

In another embodiment of the compounds of Formula (IB), Rs is —(CH,;);-NH(alkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH3)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH3)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH3)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH3)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is -(CH;)s,-NR Ry

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)4-NH,.

In another embodiment of the compounds of Formula (IB), Rs is -(CH;)4-N(alkyl),.

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)s-NH(alkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH,)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH,)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is —(CH;)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), Rs is substituted or

unsubstituted aryl.
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NHNH2 orN In still another enbodi nent of
Formula 1G3, R is hydrogen, alkyl, hal ogen, alkoxy,
wa@egh/12@bkoxycar bonyl or CF3; R2 is hydrogen, BECRYE2009/038805
het er oal kyl , hydroxyal kyl, al koxyal kyl, carbocyclyl,
or IheiehaeytodimenapfitheicotposndN dfi Formlula (IB), Rs issubstititee or
nbodi nmen the invention provides conpounds of
uns“gé"rltﬁf,ﬂ g’?‘(“il@ 4), or a pharmaceutical ly acceptable salt,
Sohﬁ’ Qﬂo@her eﬂﬂ)toafﬁ%nvt oBliR'cE % rof F%Hﬂ{ﬂg {IB:’)SR?{S ghﬁftﬁt‘aa or
(1G4) wherein var| es are
unsudstitdiediheedoabdkylor Forrml a (I) In one errbodl nent of

FolhTangrAripodnd o Blag compounds e FaRBIRKEI: R b rent o

FoimAhdrntbodfhdn® oNibec88PBundsbfiFdr@ila@Rt) RN Jakalene-NR Rp.
substituted al kylene group, and X is heterocycl I

NRélRanotlnar catbotliveant efthe gpmpatndsfof lforrmhaéIBm 18 - kwne-NHz

£ 98 A alnden o & Ic&r_ngourt’l% Fommya (ABNROAE aikylene-N(alkyl),.
st & eIRe hibadirkanbf glarcaﬁip@ﬁnd@;fof@@hﬁwhmﬂ)%ﬁ -alklyfend-SH(alkyl).
wherein the vari abl es A, L1, and X are as

defn predhqrsmbodimgt af 1h@campounds of Fprrawe  Hidk Re ifabiy teast
NH(ﬁgtefogggyga | G2, the conpound has the stereochem cal

con tion of Formula | G 4R | G 4R wherein the

vain adites eAboBimdnt pof Qe camgodndé cdiFerrasladEs), Re & -hldaylene-

For nul {9 g)s In certain specific enbodi nents of
NH(pgferocsmmstydls of Formula (1), said conpounds are

seleeidRtkfhouiiG 8F BURoAPBIARIIF Rl (IB), Ry is -alkylene-

NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), R is -alkylene-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;),-NR,Rs.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;),-NH,.

In another embodiment of the compounds of Formula (IB), R¢ is -(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH,;),-NH(alkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH),-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH),-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH),-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH),-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;)3-NR,Rs.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;)3-NH,.

In another embodiment of the compounds of Formula (IB), R¢ is -(CH;);-N(alkyl),.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH,;);-NH(alkyl).
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In another embodiment of the compounds of Formula (IB), R¢ is —(CH3)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH3)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH3)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH3)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;)4-NR,Rs.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;)4-NH,.

In another embodiment of the compounds of Formula (IB), R¢ is -(CH;)4-N(alkyl),.

In another embodiment of the compounds of Formula (IB), R¢ is —(CH;)s,-NH(alkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IB), R¢ is —(CH)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IC), R is substituted or
unsubstituted aryl.

In another embodiment of the compounds of Formula (IC), R is substituted or
unsubstituted phenyl.

In another embodiment of the compounds of Formula (IC), R is substituted or
unsubstituted heterocyclylalkyl.

In another embodiment of the compounds of Formula (IC), R is substituted or
unsubstituted arylalkyl.

In another embodiment of the compounds of Formula (IC), R is substituted or
unsubstituted benzyl.

In another embodiment of the compounds of Formula (IC), R is alkenyl.

In another embodiment of the compounds of Formula (IC), R¢ is H.

In another embodiment of the compounds of Formula (IB) or (IC),
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NN) N W NNNN HN , N N Me02S/ (NH NN 5 or a
phar maceutically acceptable salt, solvate, tautoner,
wae@paziosber, and/ or ester thereof In certai nPGI/K82009/038805
enbodinents t he conpounds can be selected from
Uns €nts, a conmpound that is useful in
i nvention can be identifed based on
7 In sonme enbodi ments, a conmpound can
be conswdeised t0wwnhLbYtsH ﬁhHﬂDkEﬁﬁq&lgna| be a

chenDklne a gonls or be useful in the nethods of
SAEHARRT e&@@?@%ﬂéa fhercampounds of Fortia FOIIGh th Cas

+N{ro or in vivo by a chenokine
o] al

an 1 C50 of |ess than about 1000
N“enpodi nrents, the 1C50 is less than
about 500 pM  45QL.nM AA0HNM4 B3X0istv, 300 nM 250 nM
200 nM 100 nM 90 AM 80 nM 70 nM 60 nM 50 nM 40
nMin 8®tindvienbodimidnt 20the pompOumdsjof Formvitla TIGIVRs 3. stibstiitedor
0.1 nM In rtlcular enbodi nents, the 1C50 is in the
range of, alpou H500 nMto about 1 nM about 400 nMto
unm@@@umdsf out 350 nMto about 10 nM about 300 nM
to about 25 nM about 250 nMto about 50 nM about 200
ContjMunds 8bBuimbl 1/ about 100 nMto about 10 nM about
70 nMto about 1 nM or about 50 nMto about 1 nM 1In
S O aryIie EhiBRAInSont A cEBFARIULT ihe preserGidentiof BRYOhe fblfowing
specific enbodi nents, the chenokine agoni st is a
Formagle (B agoni st and in specific enbodiments is SDF-1.
In particular enbodi nent Ca+ nobilization is
nmeasured in vitro. TheyLa+ can, for exanmple, be
measured in cells that ﬁqq y express high | evels
of chenokine receptor or,, al fernatiyelys a chenokine
receptor can be reconblnanuﬂy\FXﬁmessed

u{J
Y »
or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester
thereof wherein variables A, X, Y, Z, G, J, L, L, and L; are as defined in Formula 1.
In some embodiments of the compounds of Formula (ID), L1 X is H; L, is a covalent
bond or a substituted or unsubstituted alkylene; L;is substituted or unsubstituted alkylene; Y
is substituted or unsubstituted carbocyclyl, substituted or unsubstituted heterocyclyl, or
NRaRp; Z is NR4Rp; R, and Ry, are each independently selected from the group consisting of
H, substituted or unsubstituted alkyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl, and substituted
or unsubstituted heterocyclyl; J is a covalent bond, —C(O)-NRg4-, or -C(O)-; R4 is selected
from the group consisting of H, alkyl, and substituted or substituted arylalkyl; and G is a
covalent bond or —C(O)-NRy-.
In another embodiment of the compounds of Formula (ID), L; X is H.
In another embodiment of the compounds of Formula (ID), G is a covalent bond.
In another embodiment of the compounds of Formula (ID), G is -C(O)NH-.
In another embodiment of the compounds of Formula (ID), L3Z is —alkylene-NR,Ry.
In another embodiment of the compounds of Formula (ID), L;Z is —alkylene-NH,.
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In certain other enbodi nents, the conmpound is
considered to inhibit a chenokine signal, be a
W@ b@ankione ant agoni st, or be useful in the netPoHES2909/038805
treatment described herein when it inhibits inpedance
calis &bty canbolimmak bhtheagoposids dfFopantai(t), &7 is —alkylene-
gn&?‘dl ments, the inpedance is stinulated by a natural
N(al Ydni st and in specific enbodinents is SDF-1. The
chenpky aneal'd
o P T PRI ROl Hine
NH(eHclybdl ments, the | C50 of |rrpedance is | ess than about

nM,_. 450 n 350 M 20
n et RIS P OBBRTDIBR AT TEFMHRISD LR 45K
NH(ﬁQteﬂMzcl?ﬁ nrM 20nM 10 nM 5nM 1 nM 0.5 nM or 0.1
I'n particul ar enbodi nents, the |1 C50 of inpedance
| s hit anathes crbodisnat ofithesompondsifFormble (D)L Lkls -abolene-
out 5 nM about 350 nMto about 10 nM
NH(ﬂ%tS Otcy%%%lkﬁ "to about 25 nM about 250 nMto about 50
n MIn aldklr A dimMnt of ARQRUiNpoEndIMf Fabaulk (P LiMst-allahaist
0 nM about 70 nMto about 1 nM or about 50 nMto
NH(B%‘@U?@I'X! IKXD- In one enbodi ment, the conpound
deﬁ@%ﬁéteﬁﬁoohﬂﬁén@bﬂh%%o Epo %?%hhﬂlﬁ( plA} alkylene-
response in vitro or vo I's greaft F than °t hat
NH(afylAMDR100. In spec:|f| c enbodi rrents t he potency of
|nh| bitjon t he cgtrir]})ound as. measured by an |

at 1 gipthersm OFPé%entﬁ cequpowngsioigermylp (IR 52 1 T(E:Fr]é)}'NHZ

at I [ t .

o 1 Ethr dmitofFifent Bf (1o 28pofhds T Bmeh (9RRLZ £ I CFER NGl
at In mherbﬁlbtodnwt obtheapmipeasts i Fotmnie 1D h&tZ tsf ~(CH,),-NH(alky!).

Bt uPaPRe: oS e asaureh (P B PelpPhy

NH(hae;da§clg,gnge of about 2 tines to about 20 tines, about
tinmes to about 15 tinmes, about 2 tines to about 10

t i hpanotiear catbodimat pf thesompousisuf Foomula (), Livats ¢€H,).-

In certain enbodi nents, the conpounds
NH(e tﬁr%ygylalkye)nhanced safety profile. The saf ety profile
cam heth@hddintent bt the compbiindsi of Forhulh (1D, CEX 153 TH,),-
enbodi nents is tested in vitro. Preferably, the dose
NH(B@texmrséﬂ Wt otoxicity of a conpound occurs in vitro or
| n }

o Lt perenloal @R pe i cbl¥Bingsr roiffh () {iPR (€t
NH(hg@ﬂkylZS times, at Ieast 50 tines, at |east 100 tinmes,

| t 250 t | t t
10%5%31%@@%99{@”%3 %ﬁl@gw&ﬁwg Eﬁhﬂ”\?ﬁ () P?% s(%f;fz%-NHz
chemiding hpaRhak oPHe28RPbEAds of Formulh RI9f EEZE is (CHy)s-N(alkyl),.

enmbodi nents, the conpound exhibits reduced
b| mjarmgherlemhodrmam of te cempouimdmfth'rmulhéIE)oﬁpbLsnﬂ{CHz)s-NH(alkyl).

o gt fes s aiah B hmrb Rt SPrmitd (nLi” s ).

NH(ﬁB{’@ﬁﬂya‘?ntS t he conmpound exhi bits hERG bi ndi ng of
| ess than 50% at a concentration that is at |east

t i heanothar embadiment pf thesomppundsepdtFogmula k), Lag 19 ﬁ@ﬂz)ss
a ast 10 tinmes, at least 25 tines, at |east
N}HéﬂnFCXégbﬂ%?)least 100 tinmes, at |east 250 tines, at
| eds indohld chibddBner®bf thic cbﬁl@sﬁndlsQﬁ@ot‘ﬂlﬁlaiID); $:2 (5QCH,);-
For mul at i ons In cases where conpounds are
N}Kgﬁﬁﬁﬁaﬂ@hfmy basic or acidic to form stable nontoxic
ac t 0 S
2 DRI BoS R i of ACTL MBI (19, ERZRONCHLES.
NH(kxdatkyles of pharmaceutically acceptable salts are
organic acid addition salts formed with acids, which
form a physiol ogi cal accep#abl e ani on, for exanpl e,
tosyl ate, nethanesul fonate, acetate, citrate,
mal onate, tartarate, succinate, benzoate, ascorbate,
aketoglutarate, and a-glycerophosphate. Suitable
|norgan|c salts may also be forned |nclud|ng,

N . T . T . I



Al'so included are solid form preparations which are
intended to be converted, shortly before use, to

WO p@aiehobdr m preparations for either oral or pRCEOSHOAI3SE05
adm ni stration. Such liquid forns include solutions,
Suspansharmbadinanul tic@dsipounds of Fohaula¢rpp sk & -gCH, eNH.,.
i nventi on may alsopgﬁﬁdeliver ble transdermally. T

he

t r dharnhsrembogd e irempaunasEdormalaf Bl ef 1sor(Ehms; N(alkyl),.

| Ot} Ot3herRBIRERhht BPHE bnPBMARI AR (AR LELd Retyfladi(alkyl

in a tréﬁsdernal patcﬁ OPE?E% mat ri x o#ﬁ?232§$BRrk¥gpe (alkyD).

as Imamoticorwdotiinoama bf the compoands of dGormiia 1M Eph se-(CH, )s-
NH thodﬁ f Treat ment The conpounds descri bed

(%?%Wﬁ?y re particularly useful for the treatment or

Pr @Y &thQ@enfodAndt P RbmPSIRE AFREmU (1D ¢ hermki(ter,),-

receptor binding or activation. The nethods of
NH(hetercpepitalkol). pr event i on of di seases or di sorders

herei n. by adm.nistration of a c ound cri

et Rt AR pF e o B S RBN UG A B2 R BB -
NH(eewepadngdsyhor treatment or prevention of the diseases

or disorders, or naﬁ be a met hod of use of the

c opainikericmborEngph aLithg compeunsts of Ferale AHR L34 sr—(CHa)s-

nt or prevention of the disease or disorder in

NHé&%% . In certain enbodi nents, the host is a human,

an In anglagrteniod anent af thie rampobundsed doatula iEMD kL Yiés substituted or

recept.or inhibitiﬁn. In certain enbodi nents, the host
unsubgtityied ahocyilylaikyk of suffering froma disorder

Cayshiifih@ hitfduirhdri®Bf {h2 coMFBRREIrESrRLL LY iC&Ibkruted

GEneraIIyF t he d?gclosﬁrgﬂgrovides coﬁggggt%oﬁs andue or
unsubstithezddefeoocychakylng or preventi ng a chenoki ne

recept or nedi gt ed hol o b 1 ni stecd a

B TR BB PR, SETBALS] R tiytene N,
Phag fRfRHh AU e 6 £ BRtcBRIpBuSRIIf FosRIMAIIP), LPY QlLlgylcRINH,.
ester thereof to a host in a therapeutic anmount, for

ex &nprashdrembedunent af thegpmpeirdstof formulai(H? )k Lehemmokkylenc-
N(ans(i]gnal transduction in a cell expressing a chenokine

re Bptor or honol ogue t her eof In certain

e o s gdHtegnbotiivgent oNhe wdaPoatd dfFefnhlaf(Im), Lyead Ldiigylene-

di sorders associated with reduced henmat opoetic stem
NH(@EyD- nmobi 1§ zati on. The interaction between SDF-1 and

CX [ Sar | i et cely - i

o s cBRRE A of R IR o E b I B (e
NH(goeregdphe. Hemat opoietic stemcells can be nobilized

into all blgod.cell .types inc|udi el.oi nonocyt es

andh ﬁ%h%ﬁﬂi)@gg{lenﬁeﬁ{hﬁ&amppgl} ské}gB%mT%g!D%eﬁé Hophkylene-
NH(BE¥ER 89%&%@) megakar yocytes/ platel ets, dendritic

cellsg, and 1ynphoid lineages (T-cells, B-cells,

NKi edtlsdr embodiment BEthawsmpbhedsi aftfermulni(dd), beY weerdkylene-

DF-1 XCR4 pl ays an inportant role in holding
N}KﬁgﬁEPBﬁ%?% ic stemcells in the bone narrow, the

COMPANIIRL: cHBDDAIEE ST IR TcBPpolmtilofFofm (XTI, a0V agonkdénc-

conpounds are capable of "nobilizing" hematopoietic
NH(grydatkddl | s into the bl oodstream as peripheral bl ood

stemcel |l s. Pariph |. hl oqd st | bi |4, zat i [

verp e AR A SRl Rl Bl b IR L R s,

t r amsqytiaditeaibodiindnd bf thlctcompatindse fFarhiilanEp), apY af HQM,PEN(alkyl),.

surgical l y-harvested bone marro and is currentl

pe it gt cobodignant ajdhesapmonadsef Egpmula (ID), LY issofftd2)-
N}Hgﬁ?gdinents, t he compounds can be useful for affecting

I sorders that are associated with a di sorder causing

a hornone fluctuation or affecting the autonom c

nervous system |In particular, such disorders can

af fect sensations involvi A tenperature, such as hot

flashes, cause dizziness or |ightheadedness, or have

simlar sonmatosensory affects. Anot her

enbodi ment provi des uses of a conpound of the present

i nvention, or a pharnmaceutically acceptable salt,

. e Y r T T



In a separate enbodi ment, a nethod for treating
di seases of vascul ature, inflammatory and degenerative
wWa@le®easwss i s provided including adm ni stering BCT/US2009/038805

compound of Formula (I)- (V) to a host. In one

enihoshdiesrtembaddeempofithd compbotddf&otrhila(N)), LY issa@H, 5 -

timul ate the production and proliferation of stem
N}HB@FF§ygﬁﬁ-progenitor cells. The compounds can prevent

or 1f SRS R dRRAELF I BhpdlRRATEIHASRMD BT S il (TR, ), -

CXCR4 acitivity, and in pgrtlcular of proliferative
NH(HetsmmgdglaliyDany host. However, typically the host is

a | an re typically i uman.  l.n rtai

o u bR st g OBt Srmabunsia TR AEA SIS LY o )
NHRYRRLBakiferative disorder prior to admnistration of

t he conpound, however in other enbodi nents, the host

i s Inrenashgy cotedingent etithgicompekndsiof Sutmelri(HY), LeYbm dGEh)a
i r. Host, including humans suffering from
4NHé%ﬁ%%ﬂ”isk for, a proliferative disorder can be
t r e@besihdenddinidns bethie REMpBuRisfE FolMelaIMIUDLY &f (@ H,);-NH,.
pharmaceuti cal conposition of the active coqgound.
Abhbiiaihercgbodinggnt of teicpmparndsof FepualgI(JP), LY is ~(CH,)3-N(alkyl),.
hy [ j f WA )
vl SRR shiboBh R of BT BT FBph g, Pro iR,
NH(alkfyBcti on, exposure to toxins, autoinmmune disorders,
and beni gn or malignant tunor induction. Ther e
g g 031 _&Hz)g_

ar & anathghsabodiment phthgiceppgupds of Fogutial By ke Y s

NHEELIJavphyperproliferation. Psoriasis, for exanple,
(?s a gek?gn di sease of human skin general

y
c hénr attleariczdd diyenp b the esmpovietsed Hoymulai(dke hed isdaleg-
The di sease.is caused by increased proliferation of
NTKQﬁFH@Vﬁﬁ@ﬁ%@%IS of unknown cause. In normal skin the
ti MRakRRMH M dfnidnt 8f 8R! cbrdpBuitR\E FoFaial(119), Pae & —(capeL
to the upper granular |layer is about five weeks. In
NH(petordapdilsyDt his time is only 6 to 9 days, partially

due to.an increase | t he nunber.of proldferati

o bR HRSHERSE ot MelcRRpRIRTE R it TE8H 28H-c,
NH(afytalkylyi ding (G Gove, nt. J. Dermatol. 18:111,

1979). Chronic eczema is al so associated with

) : .
si ghpratheysmbegpass pbibicrcepgpiesls A opraladiR ) be Yrits(CH2heNHz-
di i ' i
S Ao Rt oD BBl R AR ID P £ RO Ny
pe hpmagiks evitbodandns pf thetcompoukdrodttosnsla (HAsabY d¢eh(CH,)4-
c rginona and squanous cell carcinona. O her
<N}Kﬂ@%’rproliferative cell disorders include bl ood vessel
Pr @ bR chdRdFhSRbHRE SombbRIRIIFFofth 8RN HSY, £,Y is —(CH,).-
aut oi nmune di sorders, graft- versus-host Tejection,
NH(hetamregclghd cancers. Bl ood vessel proliferative

di sorders incl,ude apgi ogeni c_and vascul agenic.

i TEPENE eyl PheaRtap ot R ERER ROTTEF s (e
N}Kgg@ﬁﬁ§d$ﬁng@yelopnent of plaques in vascular tissue

cause, for exanple, restenosis, retinopathies and

at hemssarembodinent péthgpommentetls| addopmulagiD), LoY is (CH;)s-
her erosis result froman excessive
N}KﬁﬁFﬁgﬁﬁ%%%ﬁy-proliferative response to an insult to
t hén emdiedrkRed bodith@in 8f SikRoipotBAIf Fobrhulh D AL E iy (Gl,),-
(Ross, R Nature, 1993, 362:801 -809) Both cel
NH(giydallyl)-on and cell proliferation play a role in the

fo ' I ' i - Fi '

o SR oo 8P e i fipds W R (1907 HE (TSN

an lexdatiag ehibold anentraf thiexcomipwamds| of Foafulthi( D)ol isca covalent bond.
di sorders include hepatic cirrhosis and nesangi al
proliferative cell disordébs. Hepatic cirrhosis is
characterized by the increase in extracellular matrix
constituents resulting in the formati on of a hepatic
scar. Hepatic cirrhosis can cause di seases such as
cirrhosis of the liver. An increased ext'racellular

. e o o o o o



The conpounds, or pharmaceutically acceptable salts,
sol vates, prodrugs, or esters thereof of the present
WO posen2ioeh descri bed herein can be used to treRCT/082009/038805
prevent cancer, in particular the spread of cancer
Wi Tianotledt eﬁf@dﬂhe&ﬁbfﬂﬁamompomsdsa)f@eﬂﬁﬁlal(m)eﬂ i i(c(lo)
di seases i i ch abnormal cells _divide witho

cott #ath ere&WVeQW%P diccappprRasd FRERplgy ) beRésHagids a covalent
bond: mz%prﬁﬁﬂeﬁé;mum, jte GC@)?ﬁg ISt L LRy mqbétmaa 3t bifsubstituted

systemto ot arks o body. It has been
carbdq:}&d:}dwlky]e@i suhmtuteth er auhubstitsted at:nemmyohyladik}dh enoki ne

re e r an ni o a host, f exa e ] [,
B SRR of R sOmao atds oG g I LS &1 {120 i§ rC(OINH:
Ls:Z E&ala‘lkﬂéﬂealﬁ ROEL38 2 ERARLAL bEHId ald DSY & RILGROECE lor unsubstituted
There are several main types of cancer, and the

Carbd¢§€?<bﬂ@i§ﬁlcpr(§©h§§t§umdlgr orsubgipisd iheietnesclokatkbe used to
treat capcer. For rei s
c a?c e rO%%%aP}E@ glénerlll 4 O] ofif etcﬁmpg%ndr‘? 0¥%e}?l(@ué XiH bl b %Sovalent
bond® mgzqyeﬂkyleﬁ@NRQRb,qﬁga@@) 2MHAQNE;s I-8kCRASBIR RI'; at
begl ns in bone, cartilage, fat, muscle, blood vessels,
or other connective or supportlve tissue.
Leukem a i s cancer that starts in blood-formng tissue
Compoamda of FremblanE marr ow, and causes | arge nunbers of
abnornmal blood cells to be produced and enter the
bl dogisttherambobimpiahacespaads ef thepatsehiagyension hatiae following
F C@I léﬁ?tOf the i mune system When normal cells
ormp dheir ability to behave as a specified,
control |l ed and coordi eg,unit, a tunor is fornmed. A
solid tunor is an aly | mass of tissue that usually
does not contain cyst wa d areas. A single tunor
may even have dlfferent pqﬁ ations of cells within it
with differing processes thaf have gone awy. Solid
tunors may be benign (no/C cancer ous)ig) or nal i gnant
(cancerous). Different Nype&frof solid tunors are named
for the type of cells tkaf formthem Exanples of
solid tunors are sarcomas, Lgdrci nonas, and | ynphonas.
Leukem as (cancers of the bl ood) generally do not form
sobt a pharmacesuticilhe a@opableishit mobvatte sartorhadsttiepsbmec and beester

ed to reduce, .inhibit,_ or di ni s i feration

therggy, Vasrein vagpples Rirkis {Rn%r é%@ a%@ﬂs%re %ﬁh’i‘ﬁ‘é’o% %@mﬂ%

Si 1o b Bt of the compRRHSSEIYrAllVGE S R)GRA ?z,ttlaﬁén t@@é&her with

treated wth the disclosed conpositions and net hod
the dapminuad@ns touwhiah ¢hewaire $Homint et chasl, fdymaadlsbstitvtdes runsubstltuted

t. cance | or ec n dorretrl al . cancer .

carb e Tl SO R IHELP AL EHF A Ay (phg g el Ry RERD ies substinted
or ufiRbaNAIRFB al kYR SKES H-F R Rl UNGs £ 8futcdt k@ tieARTE&bocyclyl, or

prostate cancer, testicular cancer, uterine cancer,

a substitwipd et unsubtiseted hetgrosyelyl Raeed Ry geecagh indepandently slegted from
the go{g ccgls%s‘t)ln of ﬁe u%gﬁtu %ror%%gub%{: %EQJSTEIF%CEubg&tu?ed or un]substltuted

carbbmﬂﬁsubgtﬁﬁfﬁim hlhsdb@ﬁmfad cﬁiﬁob?@liyaﬂdyaﬂ subaheed or unsubstltuted
kin's disease, |eukemn a, nphobl ast

Hod
heter%maémlaf L, and sulstityred of Wspbm@tﬁsi aeterqcv@wl @%Beas a substituted or
s B e BRI T S o,

maln gereait erhbddimsts loif gici aomptoomm aiTFolnmnhu, (IE),

retinobl astonp, rhabdonyosarcoma, soft tissue sarconas
ge F‘11y, p?t orial primtive neuroectodernal
an%aﬂ § vi sual pat hway and hypot hal am ¢
gl i W s tum)r, acute | ynphocytic | euken a,
adul t &Gut & nmyel OI oi'd- | eukem a, adult non- Hodgki n' s

| ynphorma, chronic |ynphocy¥ic | eukemi a, chronic

nmyel oi d | eukem a, esophageal cancer, hairy cell

| eukem a, kidney cancer, nmultiple nyel oma, oral
cancer, pancreatic cancer, primary central nervous
system | ynphoma, skin cancer, smal I -ceI [ ung cancer,

rUr L




HBV, by contacting a cell with a conpound of the

present invention, or a pharmaceutically acceptable
wa2000/12963 vat e, prodrug, or ester thereof The BEI/US20891038805

be in a host animal, in particular in a human.

Thén emtipgeadediadmt bf gatcompopid\ogiortlily (IH)f Retsiatiyl. or

reduce the severity of AIDS related s tons. and

di é%a%%%eriem%gﬁyn%gf &GHBW@%IFQS q?isﬁaglfyam)t Reisddr is a

MRRAR o R BBk fndrY BE iRl cbihpbindd dHEdRAulal(E)CR, sdinfinoalkyl.

enbodfhents t he %%st hgs geen iagnoggé &ftﬁSA|d§“ Y

pr lmandtieradrbiodingnt af theromipotids of dopoulad]E)hBwsy€H,),NH,.

ot her enbodi nent s, e host | ely ipfecte it

i s e g pbE cOmbounef dfFarmiiailP aBs b b

CoMP MBIk WitodREent Bf & ohPBERIsIITPRARA gIE),lR§ 8 (B91,),NH,.

nmo/ kg, preferably 1 to 20 ng/ kg, of body wei ght per

dayn anasher cgiedimadnt pf the ompowmdsunf Foooulaglpek Xk is ablgrl amalkylene-
NR ody wei ght of the recipient per day. The effective

"“dbsage range of the pharmaceutically acceptable salts

anth picvtreghodmicnd 8f thalcompaltesl JIFsadulanii)NE, Wl @bititekd or

t he parent conpound to be delivered. If the salt, )
unS%%@r%d@rylpwwﬁy@ed@wmﬂmsgm&@t grylatiyl,jon splessigted o ygsubstituted

[ dosage can be estinmated as above using the

haﬁ&%&gﬁ%m%?'the salt, ester, solvate, or prodrug, or by

ot lire anatiearean bodoment bbthiclvomposhds|df&drmulat(H), art .

The amobunt and frequency of adm nistration of the

co s offth vention and/or the pharmaceutically

acceptabke ereof will be regulated according

to thhe | udgnment of the attending clinician considering

such f&¢toPs as ﬁﬁeémgbﬁﬂﬁﬁﬁﬁﬁ-and size of the patient

as 11ldind enfoinf R EF ik RBABHRIorFBHALRIMEOf Lhe

synptons being treated. A'typical reco nded daily

do Riegi g oral adm nistration can range from

abqut | O. ) 0 about 2000 ng/day, in one to four

di viNfedy dosesN Phar maceuti cal Conpositions In

one enbedi rent, phvar Racealkylcald lodmsesbstitged o mohibditutgd aryl.

ot R oafryao g campeoei gy aHE or oar ug, “or

est ther eof~ ovi ded. The conpound of the
pr@semnt inv htL or a pharmaceutically acceptable
saltn sefvat eN“prodrug, or ester thereof is

convenivent fgy adnmiwai sRefsadiy1Naddnily RRYbHHAlttRE esdpsRAed
form including but not limted to one containing 7 to

300Ny, preferably 70 to 1400 ng of active ingredi ent

S nit dosage form A oral dosage of 50-1000 ng is
usual 'y convenient. ldeally the active ingredient
Co lad oPRoAHTIaf St €red to achi eve peak plasna

oncentrations of the active conmpound of from about 1
[t M Lr?otl}eq(%n{gglﬁiﬁﬁenft,rtﬁgb%ﬁo s ZP [ptréglantol{lvé}{kﬁ%ﬂtha{}e Qletfgllowing
10 pm e concentration of "active conmpound 1'n

Forrhiile (Hug conposition will depend on absorpti on,

i nactivation, and excretion rates of the drug as well
as other factors kn 'hose of skill in the art.
It is to be noted tHhdg d sage values will also vary
with the severity of tNe ¢ondition to be alleviated.
It is to be further under o that for any particul ar
subj ect, specific dosageffégﬂnens quyld be adj usted
over time according to ﬂNe,HQinidué need and the

pr of essi onal judgnent of t%e person adm ni stering or

SUBEHK Eh%@ed‘cf&@ll@%’ﬂeﬁﬂaﬁf@%@&] ONaef, tduem&OSBRSIsbmeN and/or ester
and that the concentration ranges set forth herein are

thereof avhsrain yargablss RanB2.ah.eXinbt), Witlariad d-2taee dafimicd as e arawirel.
or practice of the clainmeé@8conposition. The active
i ngredi ent may be adm ni stered at once, or may be
divided into a nunber of smaller doses to be
adm ni stered at varying intervals of tine. A
preferred node of adm nistration of the active

o o "



In one enbodi nent, the active conpound is a conpound
that is used as a chenot herapeutic. The conpound
w@e@oiel®ed i n conbi nation or alternation can, fBET/US2009/038805
exanpl e, be selected fromthe followng list:
131cose fRabodiviet oAehdconpdindoe BForiviatc@PY, ®pund Re, t2kdddtdgether with

the e%;ﬁnggﬁlﬁ‘grhi? %gvggly@g}e@'w < 5ni- afqtlgglg 2 %}tbg‘rﬁtg‘%d or unsu%stltuted
carb%}gl%?)g% Ei,ﬂ%’s’tl%t@@{)ﬂ GG ﬁlut@ﬂj h%’tgfiolc%ﬁ?f Y! Bt ol unsubstituted

alkylsink el ars deatengbnéydéll;iamubmmtcd dr mlsmhmtutetl; :ﬁ%g’;non)( is H; Y is NR,Ry,
ora 'sa\lll‘tgsgi‘?uttea({%rnu%substituted heterocyclyl; R, and Ry, are each independently selected from
the group consisting of H, substituted or unsubstituted alkyl, substituted or unsubstituted
carbocyclyl, substituted or unsubstituted carbocyclylalkyl, substituted or unsubstituted
heterocyclylalkyl, and substituted or unsubstituted heterocyclyl; or R, and Ry, together with
the nitrogen atom to which they are shown attached form a substituted or unsubstituted
heterocyclyl; W is a substituted or unsubstituted heterocyclyl; J is a covalent bond, alkylene,
—C(0O)-NR¢-,-NRgy-, or -C(O)-; and Ry is selected from the group consisting of H, alkyl, and
substituted or substituted arylalkyl.

In certain embodiments of the compounds of Formula (IF), J is a covalent bond.

In another embodiment of the compounds of Formula (IF), J is -NH-.

In another embodiment of the compounds of Formula (IF), J is —C(O)-.

In another embodiment of the compounds of Formula (IF), J is —-C(O)-NH-.

In another embodiment of the compounds of Formula (IF), L; X is substituted or
unsubstituted alkyl.

In another embodiment of the compounds of Formula (IF), L; X is substituted or
unsubstituted CHs.

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-NR,Ry,.

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-NH,.

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-
N(alkyl),.

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-
NH(alkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —alkylene-

NH(arylalkyl).
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Amet hopterin Am fostine Am nogl utethi m de Anagrelide

Anandr on Anastrozol e Arabi nosyl cytosi ne Ara-C Aranesp
woe@ditz106d i m dex Aronmasin Arsenic trioxi de AspRCHYBIVASE38805

ATRA Avastin BCG BCNU Bevaci zurmab Bexar ot ene

Bi t@hndtioricetboBiniddtloBthe roxpoendslcd®ayraula (IF), L,Y is —(CH;),-NR,Rb.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-NH,.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-NH(alkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;),-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)3-NR,Rs.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;);-NH,.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)s-N(alkyl),.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;);-NH(alkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH,)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)s,-NR,Ry,.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)4-NH,.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)s-N(alkyl),.

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)s-NH(alkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH,)s-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH;)a-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is —(CH,)s-
NH(heteroarylalkyl).
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NH(arylalkyl).

In another embodiment of the compounds of Formula (IF), L,Y is substituted or

unsubstituted heterocyclylalkyl.

In another embodiment of the compounds of Formula (IF),

| R | A
N Re N/
v is whne

In another embodiment of the compounds of Formula (IF),

e 00

substituted or unsubstituted alkyl; and L,Y is —alkylene-NR Ry,

; W is a substituted or unsubstituted heterocyclyl; L X is

In another embodiment of the compounds of Formula (IF), J is a covalent bond.
In another embodiment of the compounds of Formula (IF), J is NH.

In another embodiment of the compounds of Formula (IF), J is —C(O)-.

In another embodiment of the compounds of Formula (IF), J is —-C(O)-NH-.

In another embodiment of the compounds of Formula (IF), W is substituted or

unsubstituted substitutent selected from:

HN
N7 )\
N\ N K/N\,,rf

, Or

Compounds of Formula 1G

In yet another embodiment, the compounds of the present invention have the

following Formula (IG):

/R1

A_
Sy | R,

O—~»

R3 \ \\

(oY)

Ry , wherein each of Ry, R;, R3, R4, L1, X, Q, A, and B are as

defined for Formula I.
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1ndeg!g{gigmt§§ ﬁdg@ﬁ@r ,ng(ﬁl gg‘g %g‘inoget er WP[E t‘d{]eacsagbno?l a%ocnelg taot \Shich they
are shown attached, form a substituted or unsubstituted carbocyclyl; L, is selected from the
group consisting of a covalent bond, substituted or unsubstituted alkylene, substituted or
unsubstituted alkenyl, and substituted or unsubstituted alkynyl; X is H or NR,Ry; R, and Ry,
are cach independently selected from the group consisting of H, substituted or unsubstituted
alkyl, aldiminyl, substituted or unsubstituted carbocyclyl, substituted or unsubstituted
carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl, and substituted or
unsubstituted heterocyclyl; or R, and Ry, together with the nitrogen atom to which they are
shown attached form a substituted or unsubstituted heterocyclyl; Q is CR. or N; R is selected
from the group consisting of H, alkyl, halo, substituted or unsubstituted amino, cyano, nitro,
haloalkyl, hydroxyl, and alkoxyl; and R; and R4 are each independently selected from the
group consisting of H, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, and
substituted or unsubstituted alkynyl; or R3 and R4, taken together with the carbon atoms to
which they are shown attached, form a substituted or unsubstituted carbocyclyl or a
substituted or unsubstituted heterocyclyl.

In another embodiment of the compounds of Formula (IG), R, is H; or R; and R»,
taken together with the carbon atoms to which they are shown attached, form a substituted or
unsubstituted carbocyclyl; L; is substituted or unsubstituted alkylene; X is H or NR,Rp; R,
and R, are each independently selected from the group consisting of H, alkyl, aldiminyl,
substituted or unsubstituted carbocyclyl, substituted or unsubstituted carbocyclylalkyl,
substituted or unsubstituted heterocyclylalkyl, and substituted or unsubstituted heterocyclyl;
or R, and Ry, together with the nitrogen atom to which they are shown attached form a
substituted or unsubstituted heterocyclyl; Q is CH or N; and R; and R4 are each H; or R; and
R4, taken together with the carbon atoms to which they are shown attached, form a
substituted or unsubstituted aryl.

In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

as

In another embodiment of the compounds of Formula (1G),
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In another embodiment of the compounds of Formula (1G),

l\R1 |\ O
w8 wn

In another embodiment of the compounds of Formula (1G),

| N R4 | AN S
N N
v is ww

In another embodiment of the compounds of Formula (IG), Q is N.

In another embodiment of the compounds of Formula (IG), Q is CH.

In another embodiment of the compounds of Formula (IG), L; X is H.

In another embodiment of the compounds of Formula (IG), L; X is —alkylene-NR Ry

In another embodiment of the compounds of Formula (IG), L; X is —alkylene-NH,.

In another embodiment of the compounds of Formula (IG), L, X is —alkylene-
N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;),-NR Ry,

In another embodiment of the compounds of Formula (IG), L; X is -(CH;),-NH,.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;)3-NRRy,.

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)3-NH,.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;);-N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;)4-NR Ry,

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)4-NH,.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;)4-N(alkyl),.

In another embodiment of the compounds of Formula (1G),

R; and Ry, taken together with the carbon atoms to which they are shown attached, form:

'-z.LL | N R4 | X
; and MO T e
In another embodiment of the compounds of Formula (1G),

R; and Ry, taken together with the carbon atoms to which they are shown attached, form:
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In another embodiment of the compounds of Formula (1G),

R; and Ry, taken together with the carbon atoms to which they are shown attached, form:

‘111‘ N R4 | X S
; and N T e

In another embodiment of the compounds of Formula (IG), L; X is alkyl.

In another embodiment of the compounds of Formula (IG), L; X is CHa.

In another embodiment of the compounds of Formula (IG), L; X is —alkylene-NR,Ry,.

In another embodiment of the compounds of Formula (IG), L; X is —alkylene-NH,.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;),-NH,.

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)3-NH,.

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)s,-NH,.

In another embodiment of the compounds of Formula (IG), L, X is —alkylene-
N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;),-N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;);-N(alkyl),.

In another embodiment of the compounds of Formula (IG), L; X is -(CH;)4-N(alkyl),.

In another embodiment of the compounds of Formula (IG), L, X is —alkylene-
NH(alkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH),-
NH(alkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH)s-
NH(alkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)s-
NH(alkyl).

In another embodiment of the compounds of Formula (IG), L, X is —alkylene-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH),-
NH(heterocyclyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH)s-
NH(heterocyclyl).

74



Genzar G eevec diadel wafer divec G CSF Coserelin
granul ocyte colony stinulating factor G anul ocyte
wore@eoptieye col ony stimul ating factor Hal ot estPEI/US2009/038805
Her cepti n Hexadrol Hexal en Hexanet hyl nel am ne HWM
Hy taaidticrdytbiodanddy df the @binpdaeisalf & ohiyidla GE®Y, Li X &neCH,)4-
Hydr ocorti sone sodi um phosphat e Hydrocorti sone sodi um
NH(&¢fetcKelyB- Hydr ocort one phosphat e Hydr oxyur ea
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NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH),-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)s-
NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —alkylene-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH),-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH;)s-
NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), L, X is —alkylene-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), L, X is —(CH,),-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), L; X is —(CH,)s-
NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

"L,_L | N R4 | X
G M e
; w18

~~ and L; X is alkyl.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:
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In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

‘1"1, N R4 | X
; ]S w~w and L X is —alkylene-NR,Rs.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

"LLL N Ry | X
; w18 ~nand Ly X is —alkylene-NH,.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

'111‘ N R4 | X
; Rt w~w o and Ly X is —alkylene-N(alkyl),.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

L"'-z. N R4 | X
; w18 ~w and Ly X is —alkylene-NH(alkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together
with the carbon atoms to which they are shown attached, form:
~, | N Ry | X
o G Y
; w18 ~w o and Ly X is —alkylene-NH(heterocyclyl).
In another embodiment of the compounds of Formula (IG), R; and Ry, taken together
with the carbon atoms to which they are shown attached, form:
~, | N Ry | X
o G Y
; w18 ~w o and Ly X is —alkylene-NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:
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In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

"LLL N Ry | X
; w18 ~w - and L X is —alkylene-NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

"LLL N R4 | X
; w18 w~w and Ly X is -(CH;),-NH,.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

o B R
G Ay

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

wwvand Ly X s <(CHy),-N(alkyl),.

with the carbon atoms to which they are shown attached, form:

'111‘ N R4 | X
; Rt ~w and Ly X 18 —(CHy),-NH(alkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

L"'-z. N R4 | AN
; T ~w ;and L; X is -(CH;),-NH(heterocyclyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

o, S R
G My

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

~w - and Ly X is <(CH,),-NH(heterocyclylalkyl).

with the carbon atoms to which they are shown attached, form:
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LLLL N Ry | ~
; w18 ~w - and Ly X is <(CH;),-NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

‘1"1, N Ry | X
; w18 w~w s and Ly X is <(CHy),-NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

: 1S ~w s and Ly X is «(CHy);-NHa.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

'-z.LL N R4 X
T . L
2 N 2 N
; w18 w~w and L; X is —(CH,;);s-N(alkyl),.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

'111‘ N R4 | X
; Rt ~w and Ly X 18 —(CHy);-NH(alkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

L"'-z. N R4 | AN
; T ~w ;and L;X is -(CH;);-NH(heterocyclyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

L"'-z. N R4 | AN
; w18 ~w - and Ly X is <(CH,);-NH(heterocyclylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:
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~w - and L; X is <(CH;)s-NH(heteroarylalkyl).

In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

‘1"1, N Ry | X
; w18 w~w s and Ly X is <(CHy)s-NH(arylalkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

"LLL N R4 | X
; w18 w~w and Ly X is <(CH;)s-NH,.

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

o B R
G Ay

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

wwvcand Ly X is <(CHy)a-N(alkyl),.

with the carbon atoms to which they are shown attached, form:

'111‘ N R4 | X
; Rt ~w and Ly X 18 —(CHy)s-NH(alkyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

L"'-z. N R4 | AN
; T ~w and L; X is -(CH;)4-NH(heterocyclyl).

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

with the carbon atoms to which they are shown attached, form:

o, S R
G My

In another embodiment of the compounds of Formula (IG), R; and Ry, taken together

~w and Ly X is <(CH,)4-NH(heterocyclylalkyl).

with the carbon atoms to which they are shown attached, form:
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; and L; X is (CHy)s-NH(heteroarylalkyl).
In another embodiment of the compounds of Formula (IG), R; and R4, taken together

with the carbon atoms to which they are shown attached, form:

M, B Ri

In one embodiment, the invention provides compounds of Formula (1G-1), or a

w~w s and Ly X is <(CHy)s-NH(arylalkyl).

pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof:

Fava

AR ‘ R,

N

O~~~ Q
o
B
(IG-1)
wherein variables A, B, Ry, Ry, L, Q, and X are as defined above for Formula (I).
In one embodiment of Formula IG-1, Q is nitrogen. In another embodiment of

Formula IA-1, Q is CR..

In another embodiment of Formula 1G-1,

| R | A

In still another embodiment of Formula 1G-1, Q is nitrogen and

l\R1 |\

In yet another embodiment of Formula 1G-1,

| AN R'I SN O
N/ R2 @
S .

In another embodiment of Formula IG-1, Q is nitrogen and

80



Targretin Taxol Taxotere Tenodar Tenozol om de
Teni posi de TESPA Thal i dom de Thal om d Ther aCys

wabioogemss ne Thi oguani ne Tabl oi d Thi ophosphoanP@BUS2009/038805
Thi opl ex Thi otepa TI CE Toposar Topotecan Toremn fene

Trastuzumab Tretinoin T Rh Tri n TSPA VCR
| N/ Rz fjﬁ
N

N
In another embodiment of Formula I1G-1, Q is nitrogen, and R, is hydrogen, alkyl,
halogen, hydroxy, amino, alkyl or dialkyl amino, alkoxy, acyl, alkoxycarbonyl or CF3; and R,
is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl, carbocyclyl, or heterocyclyl.
In another embodiment of Formula IG-1, Q is nitrogen and R; is hydrogen, alkyl,
halogen or CFs;.

In another embodiment of Formula IG-1, Q is nitrogen,

| N R4 | X

heterocyclyl or NR,R,.

, L1 1s an optionally substituted alkylene group, and X is

In still another embodiment of Formula 1G-1, Q is nitrogen,

| X R'I x O.
N (Nj/ig
w18 ~ , Ly 18 an optionally substituted alkylene group, and X is

heterocyclyl or NRyRy,.

In another embodiment of Formula IG-1, Q is nitrogen,

| R | A
T

ww and Li-X 18

NH
e f\/\/NQ |

In yet another embodiment of Formula 1G-1, Q is nitrogen,

|\ R'I | N O
= R
w18 ~ne, and L1-X 18

NH
f\/\/\NHz or f‘“\/\/NO |

In still another embodiment of Formula I1G-1, R, is hydrogen, alkyl, halogen, alkoxy,
acyl, alkoxycarbonyl or CF3; R; is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl,
carbocyclyl, or heterocyclyl; and L;-X is
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In one embodiment of Formula IG-1, the compound has the sterecochemical

configuration of Formula IG-1S:

Zunn

7\
/D

w

IG-18
wherein the variables A, B, Lj, L, Q, and X are as defined for Formula 1G-1.
In another embodiment of Formula IG-1, the compound has the stereochemical

configuration of Formula IG-1R:

IG-1R
wherein the variables A, B, L;, Q, and X are as defined for Formula I1G-1.

In another embodiment, the invention provides compounds of Formula (IA-2), or a

pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof:
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In one embodiment of Formula IG-2, the compound has the sterecochemical

configuration of Formula IG-2S:

=
AT

\

N" %

Ne _X
S

O Z Q

g%

B

1G-2S

wherein the variables A, B, L;, Q, and X are as defined for Formula 1G-2.

In another embodiment of Formula IG-2, the compound has the stereochemical

:
o
N
N

N X
\L1/
Q

configuration of Formula IG-2R:

I~

O

=
o

B

IG-2R
wherein the variables A, B, L, Q, and X Y are as defined for Formula IA-2.

In another embodiment, the invention provides compounds of Formula (IG-3), or a

pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof:
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azi dot hym di ne, ZDV Reyataz atazanavir sul fate Sustiva

ef avirenz Trizivir abacavip~zgifdovudi ne, and
| am vudi ne Truvada tenofovir _disgproxil/entricitabine
Vi dex EC enteric coated di d&nhogi ne Vi dex di danosi ne,

ddl, di deoxyi nosi ne Viracept KN havir nesylate, NFV

Vi r amune
Q

AN
| F
@]
(IG-3)
wherein variables A, B, Ry, Ry, L, Q, and X are as defined above for Formula (I).

In one embodiment of Formula IG-3, Q is nitrogen. In another embodiment of

Formula IA-1, Q is CR..

In another embodiment of Formula 1G-3,

l\R1 |\

In still another embodiment of Formula 1G-3, Q is nitrogen and

l\R1 |\

In yet another embodiment of Formula 1G-3,

|\R1 \O
s iS wne

In another embodiment of Formula IG-3, Q is nitrogen and
| > R'I AN O.
At e

In another embodiment of Formula 1G-3, Q is nitrogen, and R, is hydrogen, alkyl,
halogen, hydroxy, amino, alkyl or dialkyl amino, alkoxy, acyl, alkoxycarbonyl or CF3; and R,
is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl, carbocyclyl, or heterocyclyl.

In another embodiment of Formula IG-3, Q is nitrogen and R, is hydrogen, alkyl,

halogen or CFs.

In another embodiment of Formula IG-3, Q is nitrogen,
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wherein variables A, B, L, Q, and X are as defined above for Formula (I). In one
embodiment of Formula IG-2, Q is nitrogen. In another embodiment of Formula [A-4, Q is
CR..

In another embodiment of Formula IG-4, Q is nitrogen, L, is an optionally substituted
alkylene group, and X is heterocyclyl or NR,Ry.

In another embodiment of Formula 1G-4, Q is nitrogen, and L;-X is

NH
AN, Q |

In one embodiment of Formula IG-4, the compound has the sterecochemical

configuration of Formula IG-4S:

54

\B

1G-4S
wherein the variables A, B, L;, Q, and X are as defined for Formula 1G-4.

In another embodiment of Formula IG-2, the compound has the stereochemical

configuration of Formula IG-4R:
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1G-4R
wherein the variables A, B, L;, Q, and X Y are as defined for Formula IA-4.

In certain specific embodiments of the compounds of Formula (I), said compounds
are selected from the group consisting of:

=

] ~ ~

N | |

= =
N N N
N\/\/\N N\/\/\N =N
H H \ H H \
N | N |
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, or a pharmaceutically acceptable salt, solvate, tautomer,
stereoisomer, and/or ester thereof.

In certain other embodiments, the compounds can be selected from:
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In certain embodiments, a compound that is useful in the methods of the invention can
be identifed based on in vitro criteria. In some embodiments, a compound can be considered
to inhibit a chemokine signal, be a chemokine antagonist, or be useful in the methods of
treatment described herein, if it interferes with Ca+ mobilization in vitro or in vivo by a

chemokine receptor agonist at an ICsg of less than about 1000 nM. In certain embodiments,

99



-L1-X R I, ,, - RRA HNroswWH BHHHCH
csrrw N H2 HHHCHCH3 D
WO 2009/121063 PCT/US2009/038805

the ICsy is less than about 500 nM, 450 nM, 400 nM, 350 nM, 300 nM, 250 nM, 200 nM, 100
nM, 90 nM, 80 nM, 70 nM, 60 nM, 50 nM, 40 nM, 30 nM, 25 nM, 20 nM, 10 nM, 5 nM, 1
nM, 0.5 nM, or 0.1 nM. In particular embodiments, the ICs, is in the range of about 500 nM
to about 1 nM, about 400 nM to about 5 nM, about 350 nM to about 10 nM, about 300 nM to
about 25 nM, about 250 nM to about 50 nM, about 200 nM to about 50 nM, about 100 nM to
about 10 nM, about 70 nM to about 1 nM, or about 50 nM to about 1 nM. In some
embodiments, the receptor is a CXCR4 receptor. In specific embodiments, the chemokine
agonist is a natural agonist and in specific embodiments is SDF-1. In particular
embodiments, the Ca+ mobilization is measured in vitro. The Ca+ flux can, for example, be
measured in cells that naturally express high levels of chemokine receptor or, alternatively, a
chemokine receptor can be recombinantly expressed.

In certain other embodiments, the compound is considered to inhibit a chemokine
signal, be a chemokine antagonist, or be useful in the methods of treatment described herein
when it inhibits impedance caused by a chemokine agonist. In particular embodiments, the
impedance is stimulated by a natural agonist and in specific embodiments is SDF-1. The
chemokine receptor can be any chemokine receptor but in certain embodiments is CXCR4.
In particular embodiments, the ICsy of impedance is less than about 500 nM, 450 nM, 400
nM, 350 nM, 300 nM, 250 nM, 200 nM, 100 nM, 90 nM, 80 nM, 70 nM, 60 nM, 50 nM, 40
nM, 30 nM, 25 nM, 20 nM, 10 nM, 5 nM, 1 nM, 0.5 nM, or 0.1 nM. In particular
embodiments, the 1Cso of impedance is in the range of about 500 nM to about 1 nM, about
400 nM to about 5 nM, about 350 nM to about 10 nM, about 300 nM to about 25 nM, about
250 nM to about 50 nM, about 200 nM to about 50 nM, about 100 nM to about 10 nM, about
70 nM to about 1 nM, or about 50 nM to about 1 nM.

In one embodiment, the compound demonstrates inhibition of a chemokine agonist
response in vitro or in vivo that is greater than that of AMD3100. In specific embodiments,
the potency of inhibition of the compound as measured by an ICsy is at least 2 times, at least 3
times, at least 4 times, at least 5 times, at least 6 times, at least 7 times, at least 8 times, at
least 9 times, at least 10 times, at least 15 times, or at least 20 times that of AMD3100. In a
particular embodiment, the potency of inhibition of the compound as measured by an ICsg is
in the range of about 2 times to about 20 times, about 3 times to about 15 times, about 2 times
to about 10 times, or about 5 times to about 10 times that of AMD3100.

In certain embodiments, the compounds exhibit an enhanced safety profile. The
safety profile can be tested in vitro or in vivo, but in certain embodiments is tested in vitro.

Preferably, the dose at which cytotoxicity of a compound occurs in vitro or in vivo is at least
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2 times, at least 3 times, at least 4 times, at least 5 times, at least 10 times, at least 25 times, at
least 50 times, at least 100 times, at least 250 times, at least 500 times, or at least 1000 times
the IC50 of the compound in acting as a chemokine receptor antagonist.

In other embodiments, the compound exhibits reduced hERG binding. In particular
embodiments, the compound exhibits hERG binding of less than 50% at its ICs, for inhibition
of a chemokine receptor. In other embodiments, the compound exhibits hERG binding of
less than 50% at a concentration that is at least 2 times, at least 3 times, at least 4 times, at
least 5 times, at least 10 times, at least 25 times, at least 50 times, at least 100 times, at least

250 times, at least 500 times, or at least 1000 times its ICsg.

Formulations

In cases where compounds are sufficiently basic or acidic to form stable nontoxic acid
or base salts, administration of the compound as a pharmaceutically acceptable salt may be
appropriate. Examples of pharmaceutically acceptable salts are organic acid addition salts
formed with acids, which form a physiological acceptable anion, for example, tosylate,
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascorbate, o-
ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also be formed,
including, sulfate, nitrate, bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well
known in the art, for example by reacting a sufficiently basic compound such as an amine
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for example,
sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts of
carboxylic acids can also be made.

Exemplary acid addition salts include acetates, adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, cyclopentanepropionates, digluconates, dodecylsulfates,
cthanesulfonates, fumarates, glucoheptanoates, glycerophosphates, hemisulfates, heptanoates,
hexanoates, hydrochlorides, hydrobromides, hydroiodides, 2-hydroxyethanesulfonates,
lactates, maleates, methanesulfonates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates,
pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates, propionates,
salicylates, succinates, sulfates, sulfonates (such as those mentioned herein), tartarates,
thiocyanates, toluenesulfonates (also known as tosylates,) undecanoates, and the like.
Additionally, acids which are generally considered suitable for the formation of

pharmaceutically useful salts from basic pharmaceutical compounds are discussed, for
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example, by S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The Practice of
Medicinal Chemistry (1996), Academic Press, New York; and in The Orange Book (Food &
Drug Administration, Washington, D.C. on their website). These disclosures are incorporated
herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as sodium,
lithium, and potassium salts, alkaline earth metal salts such as calcium and magnesium salts,
salts with organic bases (for example, organic amines) such as benzathines,
dicyclohexylamines, hydrabamines (formed with N,N-bis(dehydroabietyl)ethylenediamine),
N-methyl-D-glucamines, N-methyl-D-glucamides, t-butyl amines, and salts with amino acids
such as arginine, lysine and the like. Basic nitrogen-containing groups may be quaternized
with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,
bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates),
long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and base salts are considered equivalent to the
free forms of the corresponding compounds for purposes of the invention.

The active compound can also be provided as a prodrug, which is converted into a
biologically active form in vivo. A prodrug may be converted into the parent drug by various
mechanisms, including enzymatic processes and metabolic hydrolysis: T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of A.C.S. Symposium Series
(1987)Harper, N.J. (1962) in Jucker, ed. Progress in Drug Research, 4:221-294; Morozowich
et al. (1977) in E. B. Roche ed. Design of Biopharmaceutical Properties through Prodrugs
and Analogs, APhA (Acad. Pharm. Sci.); E. B. Roche, ed. (1977) Bioreversible Carriers in
Drug in Drug Design, Theory and Application, APhA; H. Bundgaard, ed. (1985) Design of
Prodrugs, Elsevier, Wang et al. (1999) Curr. Pharm. Design. 5(4):265-287; Pauletti et al.
(1997) Adv. Drug. Delivery Rev. 27:235-256; Mizen et al. (1998) Pharm. Biotech. 11:345-
365; Gaignault et al. (1996) Pract. Med. Chem. 671-696; M. Asghamejad (2000) in G. L.
Amidon, P. I. Lee and E. M. Topp, Eds., Transport Proc. Pharm. Sys., Marcell Dekker, p.
185-218; Balant et al. (1990) Eur. J. Drug Metab. Pharmacokinet., 15(2): 143-53; Balimane
and Sinko (1999) Adv. Drug Deliv.Rev., 39(1-3):183-209; Browne (1997). Clin. Neuropharm.
20(1): 1-12; Bundgaard (1979) Arch. Pharm. Chemi. 86(1): 1-39; H. Bundgaard, ed. (1985)
Design of Prodrugs, New York: Elsevier; Fleisher et al. (1996) Adv. Drug Delivery Rev,
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19(2): 115-130; Fleisher et al. (1985) Methods Enzymol. 112: 360-81; Farquhar D, et al.
(1983) J. Pharm. Sci., 72(3): 324-325; Han, H.K. et al. (2000) AAPS Pharm Sci., 2(1): E6;
Sadzuka Y. (2000) Curr. Drug Metab., 1:31-48; D.M. Lambert (2000) Eur. J. Pharm. Sci., 11
Suppl 2:S1 5-27; Wang, W. et al. (1999) Curr. Pharm. Des., 5(4):265, each of which is
incorporated herein by reference in its entirety.

The active compound can also be provided as a lipid prodrug. Nonlimiting examples
of U.S. patents that disclose suitable lipophilic substituents that can be covalently
incorporated into the compound or in lipophilic preparations, include U.S. Patent Nos.
5,149,794 (Sep. 22, 1992, Yatvin et al.); 5,194,654 (Mar. 16, 1993, Hostetler et al., 5,223,263
(June 29, 1993, Hostetler et al.); 5,256,641 (Oct. 26, 1993, Yatvin et al.); 5,411,947 (May 2,
1995, Hostetler et al.); 5,463,092 (Oct. 31, 1995, Hostetler et al.); 5,543,389 (Aug. 6, 1996,
Yatvin et al.); 5,543,390 (Aug. 6, 1996, Yatvin et al.); 5,543,391 (Aug. 6, 1996, Yatvin ct
al.); and 5,554,728 (Sep. 10, 1996; Basava et al.).

Preferably, the pharmaceutical preparation is in a unit dosage form. In such form, the
preparation is subdivided into suitably sized unit doses containing appropriate quantities of
the active compound, e.g., an effective amount to achieve the desired purpose.

The actual dosage employed may be varied depending upon the requirements of the
patient and the severity of the condition being treated. Determination of the proper dosage
regimen for a particular situation is within the skill of the art. For convenience, the total daily
dosage may be divided and administered in portions during the day as required.

For preparing pharmaceutical compositions from the compounds described by this
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, dispersible granules, capsules, cachets and
suppositories. The powders and tablets may be comprised of from about 0.1 to about 95
percent active compound. Suitable solid carriers are known in the art, ¢.g. magnesium
carbonate, magnesium stearate, talc, sugar or lactose. Tablets, powders, cachets and capsules
can be used as solid dosage forms suitable for oral administration. Examples of
pharmaceutically acceptable carriers and methods of manufacture for various compositions
may be found in A. Gennaro (ed.), Remington's Pharmaceutical Sciences, 18th Edition,
(1990), Mack Publishing Co., Easton, Pa.

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral injection
or addition of sweeteners and opacifiers for oral solutions, suspensions and emulsions. Liquid

form preparations may also include solutions for intranasal administration.
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Acrosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable carrier, such
as an inert compressed gas, €.g. nitrogen.

Also included are solid form preparations which are intended to be converted, shortly
before use, to liquid form preparations for either oral or parenteral administration. Such liquid
forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, acrosols and/or emulsions and
can be included in a transdermal patch of the matrix or reservoir type as are conventional in

the art for this purpose.

Methods of Treatment

The compounds described herein, are particularly useful for the treatment or
prevention of a disorder associated with chemokine receptor binding or activation. The
methods of treatment or prevention of diseases or disorders herein by administration of a
compound as described herein may alternatively be a method of use of the compounds for
treatment or prevention of the diseases or disorders, or may be a method of use of the
compound in the manufacture of a medicament for treatment or prevention of the disease or
disorder in a host. In certain embodiments, the host is a human, an in particular, a human in
need of chemokine receptor inhibition. In certain embodiments, the host in need is at risk of
suffering from a disorder causing a reduction in lymphocytes or myeloid cells.

Generally, the disclosure provides compositions and methods for treating or
preventing a chemokine receptor mediated pathology by administering a compound of the
present invention, or a pharmaceutically acceptable salt, solvate, prodrug, or ester thercof to a
host in a therapeutic amount, for example in an amount sufficient to inhibit chemokine signal
transduction in a cell expressing a chemokine receptor or homologue thereof.

In certain embodiments, the compounds are useful for treating disorders associated
with reduced hematopoetic stem cell mobilization. The interaction between SDF-1 and
CXCR4 is important in hematopoietic stem cell homing to the bone marrow and in
hematopoictic stem cell quiescence. Hematopoictic stem cells can be mobilized into all
blood cell types including myeloid (monocytes and macrophages, neutrophils, basophils,
cosinophils, erythrocytes, megakaryocytes/platelets, dendritic cells), and lymphoid lineages
(T-cells, B-cells, NK-cells).
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Because the interaction between SDF-1 and CXCR4 plays an important role in
holding hematopoietic stem cells in the bone marrow, the compounds described herein that
are CXCR4 antagonist compounds are capable of "mobilizing" hematopoietic stem cells into
the bloodstream as peripheral blood stem cells. Peripheral blood stem cell mobilization is
very important in hematopoietic stem cell transplantation (an alternative to transplantation of
surgically-harvested bone marrow) and is currently performed using drugs such as G-CSF.

In some embodiments, the compounds can be useful for affecting disorders that are
associated with a disorder causing a hormone fluctuation or affecting the autonomic nervous
system. In particular, such disorders can affect sensations involving temperature, such as hot
flashes, cause dizziness or lightheadedness, or have similar somatosensory affects.

Another embodiment provides uses of a compound of the present invention, or a
pharmaceutically acceptable salt, solvate, prodrug, or ester thereof for the treatment of, or for
the manufacture of a medicament for the treatment of chemokine receptor mediated
pathologies including, but not limited to cancer or inflammation. Still another embodiment
provides uses of a chemokine peptide antagonist for the manufacture of medicament for the
prevention of tumor cell metastasis in a mammal.

In a separate embodiment, a method for treating diseases of vasculature, inflammatory
and degenerative diseases is provided including administering a compound of Formula (I)-
(V) to a host. In one embodiment, a compound of Formula (I)-(V) is used to stimulate the
production and proliferation of stem cells and progenitor cells.

In a separate embodiment, a method for the treatment of, prevention of, or reduced
severity of inflammatory disease states, neovascularization, and wound healing including
administering at least one compound described herein is provided.

Vascular endothelial cells express a multitude of chemokine receptors, with CXCR4
being particularly prominent (Gupta, et al. (1998) J Biol Ghem. 273: 4282; Volin, et al.
(1998) Biochem Biophys Res ommnun. 242: 46). A RT-PCR based strategy which utilized
CXCR4 specific primers demonstrated that mRNA for the chemokine receptor CXCR4 is
expressed not only in primary culturs and transformed type Il alveolar epithelial cells
(pneumocytes) but also in a number of epithelial cell lines derived from various other tissues.
(Murdoch, et al. (1998) Immunology. 98(1): 36- 41). Unlike with endothelial cells, CXCR4 is
the only chemokine receptor expressed on epithelial cells. The receptor may have a functional
role in epithelial pathology. Whether CXCR4 participates in inflammatory responses remains
unclear. CXCR4 expressed on the epithelium may facilitate the recruitment of phagocytic

cells to sites of inflammation by direct effects on epithelial cells. CXCR4 may also have other
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functional roles within the immune response or participate in wound healing or
neovascularization. CXCR4 may also be involved in the pathophysiology of several acute or
chronic inflammatory disease states associated with the epithelium. (Murdoch, et al. (1999)
Immunology. 98(1) : 36-41).

In addition, the invention is directed to methods of treating animal subjects, in
particular, veterinary and human subjects, to enhance or elevate the number of progenitor
cells and/or stem cells. The progenitor and/or stem cells may be harvested and used in cell
transplantation. In one embodiment, bone marrow progenitor and/or stem cells are mobilized
for myocardial repair. Further, the invention is directed to methods of treating animal
subjects, in particular, veterinary and human patients, who are defective in white blood cell
(WBC) count, or who would benefit from elevation of WBC levels using the compounds
disclosed herein. Moreover, the invention is directed to methods of effecting regeneration of
cardiac tissue in a subject in need of such regeneration using the disclosed compounds.

The compounds of the invention may be used for the treatment of diseases that are
associated with immunosuppression such as individuals undergoing chemotherapy, radiation
therapy, enhanced wound healing and burn treatment, therapy for autoimmune disease or
other drug therapy (e.g. corticosteroid therapy) or combination of conventional drugs used in
the treatment of autoimmune diseases and graft transplantation rejection, which causes
Immunosuppression; immunosuppression due to congenital deficiency in receptor function or
other causes; and infectious diseases, such as parasitic diseases, including but not limited to
helminth infections, such as nematodes. The method of the invention thus targets a broad
spectrum of conditions for which elevation of progenitor cells and/or stem cells in a subject
would be beneficial or, where harvesting of progenitor cells and/or stem cell for subsequent
stem cell transplantation would be beneficial. In addition, the method of the invention targets
a broad spectrum of conditions characterized by a deficiency in white blood cell count, or
which would benefit from elevation of said white blood cell count.

The term "progenitor cells" refers to cells that, in response to certain stimuli, can form
differentiated hematopoietic or myeloid cells. The presence of progenitor cells can be
assessed by the ability of the cells in a sample to form colony-fonning units of various types,
including, for example, CFU-GM (colony-forming units, granulocytemacrophage); CFU-
GEMM (colony-forming units, -multipotential); BFU-E (burst-forming units, erythroid);
HPP- CFC (high proliferative potential colony-forming cells); or other types of differentiated
colonies which can be obtained in culture using known protocols. "Stem" cells are less

differentiated forms of progenitor cells. Typically, such cells are often positive for CD34.
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The compounds of the invention may be administered as sole active ingredients, as
mixtures of various compounds of Formula (I)-(V), and/or in admixture with additional
active ingredients that are therapeutically or nutritionally useful, such as antibiotics, vitamins,
herbal extracts, anti-inflammatories, glucose, antipyretics, analgesics, granulocyte-
macrophage colony stimulating factor (GM-CSF), Interleukin-I (IL-1), Interleukin-3 (IL-3),
Interleukin-8 (IL-8), PIXY-32 1 (GM-CSF/IL- 3 fusion protein), macrophage inflammatory
protein, stem cell factor, thrombopoictin, growth related oncogene or chemotherapy and the
like. In addition, the compounds of the invention may be administered in admixture with
additional active ingredients that are therapeutically or nutritionally useful, such as
antibiotics, vitamins, herbal extracts, anti-inflammatorjes, glucose, antipyretics, analgesics,
and the like.

The binding of SDF- 1 to CXCR4 has also been implicated in the pathogenesis of
atherosclerosis (Abi-Younes et al. Circ. Res. 86, 131-138 (2000)), renal allograft rejection
(Either et al. Transplantation 66, 1551-1557 (1998)), asthma and allergic airway
inflammation (Yssel et al. Clinical and Experimental Aller 28, 104-109 (1998); JBC vol.
164, 59355943 (2000); Gonzalo et al. J Immunol. 165, 499-508 (2000)), Alzheimer's disease
(Xia et al. J. Neurovirologv 5, 32-41 (1999)) and Arthritis (Naniciet al. J Immunol. 164,
5010-5014 (2000)).

In one particular embodiment, a method of preventing metastasis of a malignant cell
is provided that includes contacting the cells with a compound of Formula I-V, or a
pharmaceutically acceptable salt, ester or prodrug thereof. In a separate embodiment, a
method of treating proliferative disorders by administering a compound of Formulas (I)-(V)
to a host in need of treatment is provided.

In another embodiment, the invention provides a method of reducing
neovascularization, particularly VEGF-dependent neocascularization, by contacting a cell
with a compound of Formula (I)-(V). The cell can be in a host animal.

In a separate embodiment, a method for treating diseases of vasculature, inflammatory and
degenerative diseases is provided including administering a compound of Formula (I)- (V) to
a host. In one embodiment, a compound of Formula (I)-(V) is used to stimulate the
production and proliferation of stem cells and progenitor cells.

The compounds can prevent or reduce the severity of diseases associated with

CXCR4 acitivity, and in particular of proliferative diseases in any host. However, typically
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wherein Rl, R2, R5, R6, L1, L2, X, Y, Q A and B are
as defined herein. Specific enbodinents of the
we@orspoemeas of Formula (1B) and (1 C) are shown PEI/Tsisb038805
2, below. For each of the conpounds of Table 2, Qis
emaﬂgloB]ABbﬁaZaoﬁmtrb-nepmﬂMj o-h%den&ﬁag-hbﬁneﬁ( mdninofda, melléﬁ&’mw
neuroblagt%rsnaNatrllzd rgtlnob astoxrna(l) 5S) . , N2 -- HGE ¥ -

In a separate embodiment, a method for the treatment of, prevention of, or reduced
severity of, age-related macular degeneration (ARMD) and other pathogenic states involving
macular retinal pigment epithelial (RPE) cells including administering at least one compound
described herein is provided.

CXCRA4 plays a crucial role in ocular diseases involving the retina such as age-related
macular degeneration (ARMD). The retinal pigment epithelium has a major role in the
physiological renewal of photoreceptor outer segments in the provision of a transport and
storage system or nutrients essential to the photoreceptor layer. The retinal pigment epithelial
(RPE) cells predominantly express CXCR4 receptors. (Crane, et al. (2000) J. Immunol. 165:
4372-4278). CXCR4 receptor expression on human retinal pigment epithelial cells from the
blood-retina barrier leads to chemokine secretion and migration in response to stromal cell-
derived factor 1 a. J. linmunol.. 200; 165: 4372-4278). The level of CXCR4 mRNA
expression increases upon stimulation with IL-i 3 or TNFa (Dwinell, et al. (1999)
Gastroenterology. 117: 359-367). RPE cells also migrated in response to SDF-1 a indicating
that SDF-la/CXCR4 interactions may modulate the affects of chronic inflammation and
subretinal neovascularization at the RPE site of the blood-retina barrier. (Crane 1J, Wallace
CA, McKillop-Smith S, Forrester N. CXCR4 receptor expression on human retinal pigment
epithelial cells from the blood-retina barrier leads to chemokine secretion and migration in
response to stromal cellderived factor 1 a J. Immunol.. 200; 165: 43 72-4278).

Age-related macular degeneration is characterized by both primary and secondary
damage of macular RPE cells. Early stages of ARMD are characterized by macular drusen,
and irregular proliferation and atrophy of the RPE. The late stages of ARMD present with
geographic RPE atrophy, RPE detachment and rupture, choroidal neovascularaization and
fibrovascular disciform scarring. Common first symptoms include metamorphopisia and/or
general central vision loss resulting in reading disability and difficulties in detecting faces.
Late stages of ARMD cause central scomota, which is extremely disabling if occurrence is
bilateral (Bressler and Bressler (1995) Ophthalmology. 1995; 102: 1206-1211).

The compounds, or pharmaceutically acceptable salts, solvates, prodrugs, or esters
thereof of the present invention described herein can be used to treat or prevent cancer, in
particular the spread of cancer within an organism. Cancer is a general term for diseases in

which abnormal cells divide without control. Cancer cells can invade nearby tissues and can

spread through the bloodstream and lymphatic system to other parks of the body. It has been
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discovered that the administration of a chemokine receptor antagonist to a host, for example a
mammal, inhibits or reduces the metastasis of tumor cells, in particular breast cancer and
prostate cancer.

There are several main types of cancer, and the disclosed compounds or compositions
can be used to treat any type of cancer. For example, carcinoma is cancer that begins in the
skin or in tissues that line or cover internal organs. Sarcoma is cancer that begins in bone,
cartilage, fat, muscle, blood vessels, or other connective or supportive tissue.

Leukemia is cancer that starts in blood-forming tissue such as the bone marrow, and
causes large numbers of abnormal blood cells to be produced and enter the bloodstream.
Lymphoma is cancer that begins in the cells of the immune system.

When normal cells lose their ability to behave as a specified, controlled and
coordinated unit, a tumor is formed. A solid tumor is an abnormal mass of tissue that usually
does not contain cysts or liquid areas. A single tumor may even have different populations of
cells within it with differing processes that have gone awry. Solid tumors may be benign (not
cancerous), or malignant (cancerous). Different types of solid tumors are named for the type
of cells that form them. Examples of solid tumors are sarcomas, carcinomas, and lymphomas.
Leukemias (cancers of the blood) generally do not form solid tumors. The compositions
described herein can be used to reduce, inhibit, or diminish the proliferation of tumor cells,
and thereby assist in reducing the size of a tumor.

Representative cancers that may treated with the disclosed compositions and methods
include, but are not limited to, bladder cancer, breast cancer, colorectal cancer, endometrial
cancer, head & neck cancer, leukemia, lung cancer, lymphoma, melanoma, non-small-cell
lung cancer, ovarian cancer, prostate cancer, testicular cancer, uterine cancer, cervical cancer,
thyroid cancer, gastric cancer, brain stem glioma, cerebellar astrocytoma, cerebral
astrocytoma, ependymoma, Ewing's sarcoma family of tumors, germ cell tumor, extracranial
cancer, Hodgkin's disease, leukemia, acute lymphoblastic leukemia, acute myeloid leukemia,
liver cancer, medulloblastoma, neuroblastoma, brain tumors generally, non-Hodgkin's
lymphoma, ostessarcoma, malignant fibrous histiocytoma of bone, retinoblastoma,
rhabdomyosarcoma, soft tissue sarcomas generally, supratentorial primitive neuroectodermal
and pineal tumors, visual pathway and hypothalamic glioma, Wilms' tumor, acute
lymphocytic leukemia, adult acute myeloid leukemia, adult non-Hodgkin's lymphoma,
chronic lymphocytic leukemia, chronic myeloid leukemia, esophageal cancer, hairy cell
leukemia, kidney cancer, multiple myeloma, oral cancer, pancreatic cancer, primary central

nervous system lymphoma, skin cancer, small-cell lung cancer, among others.
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A tumor can be classified as malignant or benign. In both cases, there is an abnormal
aggregation and proliferation of cells. In the case of a malignant tumor, these cells behave
more aggressively, acquiring properties of increased invasiveness.

Ultimately, the tumor cells may even gain the ability to break away from the
microscopic environment in which they originated, spread to another area of the body (with a
very different environment, not normally conducive to their growth) and continue their rapid
growth and division in this new location. This is called metastasis. Once malignant cells have
metastasized, achieving cure is more difficult.

Benign tumors have less of a tendency to invade and are less likely to metastasize.
They do divide in an uncontrolled manner, though. Depending on their location, they can be
just as life threatening as malignant lesions. An example of this would be a benign tumor in
the brain, which can grow and occupy space within the skull, leading to increased pressure on
the brain. The compositions provided herein can be used to treat benign or malignant tumors.

In certain embodiments, the compounds described herein are useful for the treatment
of HIV or AIDS in a host in need thereof.

In one embodiment, a method of treating or preventing HIV infection or reduction of
symptoms associated with AIDS is provided including administering a compound of at least
one of Formula (I)-(V) to a host. In certain embodiments, the compound can be provided to a
host before treatment of infection with another compound. In a separate embodiment, the
compound is provided to a patient that has been treated for HIV infection to reduce the
likelihood of recurrence, or reduce mortality associated with AIDS related symptoms. In
another embodiment, the compound is administered to a host at high risk of suffering from
HIV infections.

Human and simian immunodeficiency viruses (HIV and SIV, respectively) enter cells
through a fusion reaction triggered by the viral envelope glycoprotein (Env) and two cellular
molecules: CD4 and a chemokine receptor, generally either CCRS or CXCRS5. (Alkhatib G,
Combadiere C, Croder C, Feng Y, Kennedy PE, Murphy PM, Berger EA. CC CKRS5. a
RANTES, MIP-1apha, MIP-1Beta receptor as a fusion cofactor for macrophage-tropic HIV-
1. Science. 1996; 272: 1955-1988).

In approximately 50% of infected individuals, CXCR4-tropic (X4-tropic) viruses
emerge later in HIV infection, and their appearance correlates with a more rapid CD4 decline
and a faster progression to AIDS (Connor, et al. (1997) J Exp. Med. 185: 621-628).
Dualtropic isolates that are able to use both CCRS5 and CXCR4 are also seen and may
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represent intermediates in the switch from CCRS to CXCR4 tropism (Doranz, et al. (1996)
Cell. 85: 1149-1158).

Hosts, including humans suffering from, or at risk for, HI'V infection can be treated by
administering an effective amount of the active compound or a pharmaceutically acceptable
prodrug or salt thereof in the presence of a pharmaceutically acceptable carrier or diluent.

The administration can be prophylactically for the prevention of HIV infection or
reduction of symptoms associated with AIDS. The active materials can be administered by
any appropriate route, for example, orally, parenterally, intravenously, intradermally,
subcutaneously, or topically, in liquid or solid form. However, the compounds are
particularly suited to oral delivery.

In a separate embodiment, a method for the treatment or prevention of HIV infection
or reduction of symptoms associated with AIDS by administering a compound of the present
invention, or a pharmaceutically acceptable salt, solvate, prodrug, or ester thereof to a host in
need of treatment is provided. The compounds of the invention, or a pharmaceutically
acceptable salt, solvate, prodrug, or ester thereof can be administered to a host in need thercof
to reduce the severity of AIDS related disorders. In one embodiment of the invention, the
host is a human.

In a separate embodiment, a method for the treatment of, prevention of, or reduced
severity of liver disease associated with viral infections including administering at least one
compound described herein is provided.

Chronic hepatitis C virus (HCV) and hepatitis B virus (HBC) infection is
accompanied by inflammation and fibrosis eventually leading to cirrhosis. A study testing the
expression and function of CXCR4 on liver-infiltrating lymphocytes (LIL) revealed an
important role for the CXCL12/CXCR4 pathway in recruitment and retention of immune
cells in the liver during chronic HCV and HBV infection (Wald, et al. (2004) European
Journal of Immunology. 34(4): 1164-1174). High levels of CXCR4 and TGFp have been
detected in liver samples obtained from patients infected with HCV. (Mitra, et al. (1999) Int.
J. Oncol. 14: 917-925). In vitro, TGF-f3 has been shown to up-regulate the expression of
CXCR4 on naive T cells and to increase their migration. The CD69/TGFB/CXCR4 pathway
may be involved in the retention of recently activated lymphocytes in the liver (Wald, et al.
European Journal of Immunology. 2004; 34(4): 1164-1174).

In another embodiment, the invention provides a method of treating symptoms
associated with other infections associated with chemokine receptor activation, for example,

liver discases associated with flavivirus or pestivirus infection, and in particular, HCV or
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HBYV, by contacting a cell with a compound of the present invention, or a pharmaceutically
acceptable salt, solvate, prodrug, or ester thereof. The cell can be in a host animal, in
particular in a human.

The compounds can treat or prevent HIV infection, or reduce the severity of AIDS
related symptoms and diseases in any host. However, typically the host is a mammal and
more typically is a human. In certain embodiments the host has been diagnosed with AIDS
prior to administration of the compound, however in other embodiments, the host is merely

infected with HIV and asymptomatic.

An exemplary dose of the compound will be in the range from about 1 to 50 mg/kg,
preferably 1 to 20 mg/kg, of body weight per day, more generally 0.1 to about 100 mg per
kilogram body weight of the recipient per day. The effective dosage range of the
pharmaceutically acceptable salts and prodrugs can be calculated based on the weight of the
parent compound to be delivered. If the salt, ester or prodrug exhibits activity in itself, the
effective dosage can be estimated as above using the weight of the salt, ester, solvate, or
prodrug, or by other means known to those skilled in the art.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size of the
patient as well as the condition and/or severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 0.1 mg/day

to about 2000 mg/day, in one to four divided doses.

Pharmaceutical Compositions

In one embodiment, pharmaceutical compositions including at least one compound of
the present invention, or a pharmaceutically acceptable salt, solvate, prodrug, or ester thereof
is provided.

The compound of the present invention, or a pharmaceutically acceptable salt, solvate,
prodrug, or ester thereof is conveniently administered in unit any suitable dosage form,
including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of active
ingredient per unit dosage form. A oral dosage of 50-1000 mg is usually convenient. Ideally
the active ingredient should be administered to achieve peak plasma concentrations of the
active compound of from about 1 uM to 100 mM or from 0.2 to 700 uM, or about 1.0 to 10

UM,
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The concentration of active compound in the drug composition will depend on
absorption, inactivation, and excretion rates of the drug as well as other factors known to
those of skill in the art. It is to be noted that dosage values will also vary with the severity of
the condition to be alleviated. It is to be further understood that for any particular subject,
specific dosage regimens should be adjusted over time according to the individual need and
the professional judgment of the person administering or supervising the administration of the
compositions, and that the concentration ranges set forth herein are exemplary only and are
not intended to limit the scope or practice of the claimed composition. The active ingredient
may be administered at once, or may be divided into a number of smaller doses to be
administered at varying intervals of time.

A preferred mode of administration of the active compound is oral. Oral compositions
will generally include an inert diluent or an edible carrier. They may be enclosed in gelatin
capsules or compressed into tablets. For the purpose of oral therapeutic administration, the
active compound can be incorporated with excipients and used in the form of tablets, troches
or capsules. Pharmaceutically compatible binding agents, and/or adjuvant materials can be
included as part of the composition.

The tablets, pills, capsules, troches and the like can contain any of the following
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose,
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such
as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a
glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a
flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the dosage
unit form is a capsule, it can contain, in addition to material of the above type, a liquid carrier
such as a fatty oil. In addition, dosage unit forms can contain various other materials which
modify the physical form of the dosage unit, for example, coatings of sugar, shellac, or other
enteric agents.

The compound can be administered as a component of an elixir, suspension, syrup,
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds,
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors.

The compound or a pharmaceutically acceptable prodrug or salts thereof can also be
mixed with other active materials that do not impair the desired action, or with materials that
supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or
antiviral compounds, or with additional chemotherapeutic agents. Solutions or suspensions

used for parenteral, intradermal, subcutaneous, or topical application can include the
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following components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable
syringes or multiple dose vials made of glass or plastic.

In a preferred embodiment, the active compounds are prepared with carriers that will
protect the compound against rapid elimination from the body, such as a controlled release
Formulation, including implants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of
such Formulations will be apparent to those skilled in the art. The materials can also be
obtained commercially from Alza Corporation. If administered intravenously, preferred
carriers are physiological saline or phosphate buffered saline (PBS).

In certain embodiments, the active is provided an aqueous solution. The active can be
dissolved in, for example, water, PBS, or a similar intert liquid. Similarly, when in a solid
form, the active can be provided in conjunction with an inert carrier. Typically, the inert
carrier makes up the remained of any given volume of liquid or solid Formulation, ic up to
100%. When actives are combined, the ratio of the actives can vary from about 1:10.000 to
about 1: 1, however the ratio is more typically from about 1: 1 to about 1:50, or more
typically about 1:1 to about 1:10. Ratios can be measured either on a molar basis or by
weight.

Liposomal suspensions (including liposomes targeted to infected cells with
monoclonal antibodies to viral antigens) are also preferred as pharmaceutically acceptable
carriers. These may be prepared according to methods known to those skilled in the art, for
example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by
reference in its entirety). For example, liposome Formulations may be prepared by dissolving
appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl phosphatidyl
choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic solvent that is then
evaporated, leaving behind a thin film of dried lipid on the surface of the container. An
aqueous solution of the active compound or its monophosphate, diphosphate, and/or

triphosphate derivatives is then introduced into the container. The container is then swirled by
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hand to free lipid material from the sides of the container and to disperse lipid aggregates,

thereby forming the liposomal suspension.

Combination and Alternation Therapy

In one embodiment, the compounds described herein are administered in combination

or alternation with another active compound.

In certain embodiments, at least a second active compound is administered in

combination or alternation with the first compound.

The second active compound can be a chemotherapeutic agent, for example an agent

active against a primary tumor. Hosts, including humans suffering from or at risk for a

proliferative disorder can be treated by administering an effective amount of a pharmaceutical

composition of the active compound. In particular embodiments, the compound is useful in

disorders in which hematopoietic stem cell mobilization is desired, such as upon

administration of a chemotherapeutic agent. In these embodiments, it may be beneficial to

administer the compound described herein in combination or alternation with a

chemotherapeutic agent to reduce side effects of chemotherapy.

In certain other embodiments, the second active compound can be an antiviral,

particularly an agent active against a HIV and in a particular embodiment, active against

HIV-1. Hosts, including humans suffering from or at risk of contracting HIV can be treated

by administering an effective amount of a pharmaceutical composition of the active

compound.

In one embodiment, the active compound is a compound that is used as a

chemotherapeutic. The compound provided in combination or alternation can, for example,

be selected from the following list:

13-cis-Retinoic Acid | 2-Amino-6- 2-CdA 2-
Mercaptopurine Chlorodeoxyadenosine

5-fluorouracil 5-FU 6-TG 6 - Thioguanine

6-Mercaptopurine 6-MP Accutane Actinomycin-D

Adriamycin Adrucil Agrylin Ala-Cort

Aldesleukin Alemtuzumab Alitretinoin Alkaban-AQ

Alkeran All-transretinoic Alpha interferon Altretamine
acid

Amethopterin Amifostine Aminoglutethimide Anagrelide

Anandron Anastrozole Arabinosylcytosine Ara-C

Aranesp Aredia Arimidex Aromasin

Arsenic trioxide Asparaginase ATRA Avastin

BCG BCNU Bevacizumab Bexarotene

Bicalutamide BiCNU Blenoxane Bleomycin
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Bortezomib Busulfan Busulfex C225
Calcium Leucovorin | Campath Camptosar Camptothecin-11
Capecitabine Carac Carboplatin Carmustine
Carmustine wafer Casodex CCNU CDDP
CeeNU Cerubidine cetuximab Chlorambucil
Cisplatin Citrovorum Factor | Cladribine Cortisone
Cosmegen CPT-11 Cyclophosphamide Cytadren
Cytarabine Cytarabine Cytosar-U Cytoxan
liposomal
Dacarbazine Dactinomycin Darbepoetin alfa Daunomycin
Daunorubicin Daunorubicin Daunorubicin DaunoXome
hydrochloride liposomal
Decadron Delta-Cortef Deltasone Denileukin diftitox
DepoCyt Dexamethasone Dexamethasone dexamethasone sodium
acetate phosphate
Dexasone Dexrazoxane DHAD DIC
Diodex Docetaxel Doxil Doxorubicin
Doxorubicin Droxia DTIC DTIC-Dome
liposomal
Duralone Efudex Eligard Ellence
Eloxatin Elspar Emcyt Epirubicin
Epoctin alfa Erbitux Erwinia L- Estramustine
asparaginase
Ethyol Etopophos Etoposide Etoposide phosphate
Eulexin Evista Exemestane Fareston
Faslodex Femara Filgrastim Floxuridine
Fludara Fludarabine Fluoroplex Fluorouracil
Fluorouracil (cream) | Fluoxymesterone Flutamide Folinic Acid
FUDR Fulvestrant G-CSF Gefitinib
Gemcitabine Gemtuzumab Gemzar Gleevec
0zogamicin
Gliadel wafer Glivec GM-CSF Goserelin
granulocyte colony | Granulocyte Halotestin Herceptin
stimulating factor macrophage colony
stimulating factor
Hexadrol Hexalen Hexamethylmelamine | HMM
Hycamtin Hydrea Hydrocort Acetate Hydrocortisone
Hydrocortisone Hydrocortisone Hydrocortone Hydroxyurea
sodium phosphate sodium succinate phosphate
Ibritumomab Ibritumomab Idamycin Idarubicin
Tiuxetan
Ifex IFN-alpha Ifosfamide IL-2
IL-11 Imatinib mesylate | Imidazole Interferon alfa
Carboxamide
Interferon Alfa-2b Interleukin - 2 Interleukin-11 Intron A (interferon
(PEG conjugate) alfa-2b)
Iressa Irinotecan Isotretinoin Kidrolase
Lanacort L-asparaginase LCR Letrozole
Leucovorin Leukeran Leukine Leuprolide
Leurocristine Leustatin Liposomal Ara-C Liquid Pred
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Lomustine L-PAM L-Sarcolysin Lupron
Lupron Depot Matulane Maxidex Mechlorethamine
Mechlorethamine Medralone Medrol Megace
Hydrochlorine
Megestrol Megestrol Acetate | Melphalan Mercaptopurine
Mesna Mesnex Methotrexate Methotrexate Sodium
Methylprednisolone | Meticorten Mitomycin Mitomycin-C
Mitoxantrone M-Prednisol MTC MTX
Mustargen Mustine Mutamycin Myleran
Mylocel Mylotarg Navelbine
Neosar Neulasta Neumega Neupogen
Nilandron
Nilutamide Nitrogen Mustard | Novaldex Novantrone
Octreotide Octreotide acetate | Oncospar Oncovin
Ontak Onxal Oprevelkin Orapred
Orasone Oxaliplatin Paclitaxel Pamidronate
Panretin Paraplatin Pediapred PEG Interferon
Pegaspargase Pegfilgrastim PEG-INTRON PEG-L-asparaginase
Phenylalanine Platinol Platinol-AQ Prednisolone
Mustard
Prednisone Prelone Procarbazine PROCRIT
Proleukin Prolifeprospan 20 | Purinethol Raloxifene
with Carmustine
implant
Rheumatrex Rituxan Rituximab Roveron-A (interferon
a-2a)
Rubex Rubidomycin Sandostatin Sandostatin LAR
hydrochloride
Sargramostim Solu-Cortef Solu-Medrol STI-571
Streptozocin Tamoxifen Targretin Taxol
Taxotere Temodar Temozolomide Teniposide
TESPA Thalidomide Thalomid TheraCys
Thioguanine Thioguanine Thiophosphoamide Thioplex
Tabloid
Thiotepa TICE Toposar Topotecan
Toremifene Trastuzumab Tretinoin Trexall
Trisenox TSPA VCR Velban
Velcade VePesid Vesanoid Viadur
Vinblastine Vinblastine Sulfate | Vincasar Pfs Vincristine
Vinorelbine Vinorelbine tartrate | VLB VM-26
VP-16 Vumon Xeloda Zanosar
Zevalin Zinecard Zoladex Zoledronic acid
Zometa

In another embodiment, the second active compound is a compound that is used as an

anti-HIV agent, including but not limited to a nucleoside or nonnucleoside reverse

transcriptase inhibitor, a protease inhibitor, a fusion inhibitor, cytokine and interferon. The

121




lei FFWNH2 CH3 AX6 -- 01 r'ss'N H CH3 SCHEME 6 OH
eaN N X Ph- N=N=N%0a0 eN NN-N Reagent s and
w@rvditzioons: (a) propargyl al cohol, neat, 90 (CIIHS200¥)38805
2009/ 121063PCT/ US2009/ 038805
compound provided in combination or alternation can, as a nonlimiting example, be selected

from the following lists:

Brand Name | Generic Name

Agenerase amprenavir

Combivir lamivudine and zidovudine
Crixivan indinavir, IDV, MK-639

Emtriva FTC, emtricitabine

Epivir lamivudine, 3TC

Epzicom abacavir/ lamivudine

Fortovase saquinavir

Fuzeon enfuvirtide, T-20

Hivid zalcitabine, ddC, dideoxycytidine
Invirase saquinavir mesylate, SQV
Kaletra lopinavir and ritonavir

Lexiva Fosamprenavir Calcium

Norvir ritonavir, ABT-538

Rescriptor delavirdine, DLV

Retrovir zidovudine, AZT, azidothymidine, ZDV
Reyataz atazanavir sulfate

Sustiva efavirenz

Trizivir abacavir, zidovudine, and lamivudine
Truvada tenofovir disoproxil/emtricitabine
Videx EC enteric coated didanosine

Videx didanosine, ddl, dideoxyinosine
Viracept nelfinavir mesylate, NFV
Viramune nevirapine, BI-RG-587

Viread tenofovir disoproxil fumarate
Zerit stavudine, d4T

Ziagen abacavir

Further active agents include: GW5634 (GSK) , (+)Calanolide A (Sarawak Med.),
Capravirine (Agouron), MIV-150 (Medivir/Chiron), TMC125 (Tibotec), RO033-4649
(Roche), TMC114 (Tibotec), Tipranavir (B-1), GW640385 (GSK/Vertex), Elvucitabine
(Achillion Ph.), Alovudine (FLT) (B-1), 1\1%\27-210 (GSK/Medivir), Racivir (Pharmasset),
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In another embodiment, the active compound is a compound that is used as a

chemotherapeutic. A compound provided in combination or alternation can, for example, be

selected from the following list:

13-cis-Retinoic Acid | 2-Amino-6- 2-CdA 2-Chlorodeoxyadenosine
Mercaptopurine

5-fluorouracil 5-FU 6-TG 6 - Thioguanine

6-Mercaptopurine 6-MP Accutane Actinomycin-D
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eta e o O iAo e Ty o O
Ontakq5 2 (100, [INHe)  SCHEME 10 OpravalidAgent s angOrapred
Orasopadi ti ons: (|)xaBptatianhydr i de Patlitertlhy| anmi ne, | Rgidronate
Paneiom t enp. Phidpatieagent s aPdd@predi ti ons: ( bPEG Interferon
PegdspBebNO,  TVENPeoftd34dNim O C t 0 PEGRINTRON OH | PEG-L-asparaginase
Phed§¥AQERE S and |Gyt ons:  (€) ITddyoe hepH, cat. f“t‘éﬁﬁi‘s&lone
Musﬁﬁ&d di chl o[oet hane, 65 C' 1|5AD Reagents angd
Prediions L OmS (fpcpe e Mty s O S P A PR B CRIT
Proleukin Prolifeprospan 20 Purinethol Raloxifene
with Carmustine
implant
Rheumatrex Rituxan Rituximab Roveron-A
(interferon o-2a)
Rubex Rubidomycin Sandostatin Sandostatin LAR
hydrochloride
Sargramostim Solu-Cortef Solu-Medrol STI-571
Streptozocin Tamoxifen Targretin Taxol
Taxotere Temodar Temozolomide Teniposide
TESPA Thalidomide Thalomid TheraCys
Thioguanine Thioguanine Tabloid | Thiophosphoamide Thioplex
Thiotepa TICE Toposar Topotecan
Toremifene Trastuzumab Tretinoin Trexall
Trisenox TSPA VCR Velban
Velcade VePesid Vesanoid Viadur
Vinorelbine Vinorelbine tartrate | VLB VM-26
VP- 16 Vumon Xeloda Zanosar
Zevalin Zinecard Zoladex Zoledronic acid
Zometa
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EXAMPLE 14: Preparation of

N-01- (2- (am nonet hyl ) phenyl)-1H 1, 2, 3-tri azo
wQ@ kdogetogd ) - N- net hyl -1, 2, 3, 4-t et rahydr onapht haP@mnug20a91938805
ne tetrahydrochl oride (AD).

tert- 2- am nobenzyl carbamate (11).

but yl

St

nmL.) solution of 2-am nobenzyl
was added triethylamne (4.60 nL, 32.7 nmol) and

di -tert-butyl di carbonate

4.3

ep a:

-4-

Preparation of

To a THF

(30

amne (2.0 g, 16.4 mol)

g,

19.6 mmol ).

The

reaction mxture was stir¥¥MBEES oom t enperature for
16 h. The crude reaction m xture was then poured over

ra s then
EXAzﬁiLgalctk{eg’eﬁﬁ:bﬁ g@‘ﬁ‘hyﬁ ac e?lﬂp guﬁ&lkﬁeﬁgo?ggﬁ% M@h ase was
un&so#ﬁ& ne. .then dried over MgSH4, filtered

o Ol

purlfled by S|I|ca ge
nmet hanol / di chl or onet ha

centr at

A8

acuo .

The crude product was
©ography (0-5%

1H NVR (400 MHz, CDC13) Re. 80, (m 1H), 7.00 (d,
J =7.6 Hz, 1H), 669662( 2I;\|)(|A<I)77 (bs, 1H),
4.29-4.11, (m 4H), 1v43(s, OHLESI ' Ms: mz (rel
intensity) 223 (80, N%Hh, b: Preparation of
tert-butyl 2-azidob te (12). To a

acetonitrile (40 nlL) so
nmol) at 0 C was added

of 15 (5.00 g,
ert-dutylnitrite (4.00 ni,

22.5

33.7 mmol ) and trlnethyIS|IyIa2|de (33.55 n., 26.9

MYQhkrein RE RERE, tR,on,, 9t Xr ?anA HhdB QR asefindd

reaction m Xt ure was concent rated in vacuo,

an

Ferein. Exempla
d the pary

compeundle ofrlioenulallAjase shoenndiabteol.t he next step without

further purification.
271(80, MtH). Step c:
2- (4- (hydroxynethyl)-1H 1,2, 3-tri azo

ESI MS:

mz (

rel intensity)

Pr epbarate bn of tert-butyl

-1-

Comd) b
2- az
pornd
reac

anRrfi e
car ba

enzyrgarb
i dobenzyl

ol ved i n |neat
tion m xtjure w

(13)L,-vert-
mate, 12,

propar gyl al
as stirred 4

(5.

bupyl
4 g,
cohol
t 90

-L-X
21.7 mmol ) we
(10 mL). The
C for 18 h. Th

ea

he
st ar
col |
NVR

tTom mxure w
resulting res

din azol e
ecte y filtr

St h TOMNC
due di ssol vg
13 crystall
ation yieldi

e T d
din
i zed.
ng 2.

ted T vacuo @
| etfiyhethes .
The crystals

59 (38% of 1

BH),
4. 185
249

2- (4

(400 MHz CDCI
7.3-7.30 Km
(s, 2H), |1.42
(100, Mt|Bu).

-fornmyl-1

H 1, 2,

) 6 7.8 (
1H), bb. 35,

s, 9H); ESI
Step d: Prep
3-triazol

-1yl

S, 1k
(6%
MS:
arati

i), 7. 64-7 35

1) A B8R @S’
mz (rel i Nt
on of tert-but
penzyl car bamat 6

mat e
adde

\Was

AT|E
- (4-

a soiuHio
(hydr oxyjmet hy
, 13, (2.5 g,

d Mn02 (5.0 g,

stirred at _roo

of Gert-o
)-1H1, 2, 3-
8.31 mmmol ) i
57.5 nmol).

t pnppr atur

L ¢H

triaz

n CHJ
The

e far

ol - 1- >§BSbenzy|
’C12 (10 nlL) wg
reacti on m xt (

18 h. The cri

Peag
Cel i
mat €
(0-5

tion mxXture W
te(r ndz}hen
rial puri f
% methanol / di c

as théh filt
concentrate
ed by silic
hl or onet hang

erldd
din
a gel
) Yi ¢

t prough a )phug

chr omat ogr aph
2| di ng 610 ny (

pr 1
(2-(

Step e

4T EST wJVBr i

1

z (relginten
n of tert-bu
7, 8-tetrahyj
H 1,2, 3-tria

yl) 3
To

-
A

: » pa
4_'( @"
\m no)&Et hyl

atio
5, 6|
: ) -
solution of t

SIgY
tyl

dr oqu
zol -]

225 (100,
rr"\/\/\)\
li'nol i n- &8

- yl)phenyl) (1

2-(4-fornyl1H1, 2, 3-tri azol
2.03 nmol)
-5,6, 7, 8-tetrahydroqui nol i n-8-amn ne,
sodi X tri acet oxybor ohydri de
and AcCH (10 drops).

m xture was heated to 65 C and stirred for

(0.61 g,
added N net hyl
(0.30 g,

1.85 mmol),
(0.70 g, 3.33 mmol ),

.t -but vl
J

-1-yl) benzyl car bamat e,
in 1,2-dichloroethane (4 nL) was

18 h.

14,

11,

The reaction

The

reaction m xture was poured into saturated aqueous
NaHCCB (10 nL) and was extracted Wi th EtOAc (2 x 10

——

Y




16 Reagents and Conditi ons:

(a) met hanesul f onyl

chloride, triethylamne, CH2C12 (b) NaN3,
walgovetitybd or mam de, 70 C, 16h. WO PCT/US2009/038805
2009/ 121063PCT/ US2009/ 038805 Reagents and
Cdandi ti ors: (|c)Rprppargylybroni dg, |Na2CQB,,-XNal , R
t et rlahydr of urlan, 3h. 17 N-NN=N 18QN-Boc /19 \ || _I &
pomadgent s and |Conditions: (d) neat, |m crowave, 150 CN 2
20 mn. Reagents and Condi tfi ons: (e) HC1l, nethano
E?AIHLE I6 o pPreparption of N N
net hyl - Ol-(piperidin-4-y|nethy| /EE%} aZpl -
4- yl) = ,6,7,8-tetrahydrqu|noI|n 8- am NZ
t et rlahy hl ori de| (Al') and o
N-met hyl N-Q3- (piperidin-4-yl net hyl ) -'2H-1 2 3-trigzol-4
nethyl)“s 6,7, B- t et ARhydr dqul¥ ndlHaeg~ mﬁwf34(A X
: n of tert-butyl Z
eridi ne-1-carboxylate (16). Tola N
ut yl b
A- (Nydroxy Ny ) pl peri gjne- I-[caqboxdl ate (2. 00 4, -~
9.28 nmo I n,CH2A12 (40 nL) was added nethafegyl|f ghyl
chlarid m.,| 9.75 nmol ) [fol |l owed by N
triethyl ne (1.48 niL, 10.21 |mmmol The reacti or .
mxtlure was stirred at roomtenperature for 3h he
i xtjure was/di | ut ed V\AtH{l\laFCCBl‘éncimrlt 'th|\
et hyl ace Qt e% The| organi ¢ phase was dried ( ), 2
filtered i concentrated in vacuo,| The crude sollid N
was (used W t hout further purif|ication: 1H NWR i
gdo-|DVB0) 6x4. 02 (d, J=pp.38 Hz, ¢H 3.95-3185 (m 2
3.13 (s, .2.75L2.60 (m 2H), 1.|85~T 77w .
1.61 (d, .2 Hz, 2H), 1.39 (s, |9H), 1.04 %etd, IR
12. 4, 1224/ 4.4 Hz|, 2H). Step |b: To a sol ution of v
crudetert-butyl
K- ( (et hyl stitf onyl pxy) mét hyl ) pi pr il di ne- 1caf b xyIatF\\
(0.80 g, /1xmmol ) in dinethylfo ran1de (6 was\. =
added sé azi del (0.14 152 N
|
N. =
L e N ""rr\/\/\NAN/\ | X
H
@1 .
T
M N r'ﬁ\/\/\NH2 | X
% NG
Y, @)
N ; ‘zs‘ N v"ﬁ-\/\/\NH2 | X
N/
Y Ve N "'rr\/\/NHz | >
é/‘?k N/
P o N | A
% 0 NZ
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The reaction m xture was heated to 70 C
17h. The m xture was diluted with
acetate. The or gapCURIIO%EE38805

g, 2.22 mol).
and stirred for
wowioen210ext racted with ethyl

was dried (MpgSH4), filtered and concentrated in vacuo
ComThe crRge sol-R¢ mhas used W thapt |furt hgy-X R
puri|fication:| 1H NVR (d6-DVB0)| 6 3./22 (d, J= 6.8 |Hz, _ R
POE'H)‘ 2.68-2.55 (mpRH, 1.67-1.57 (m 3H), 1.35 (g, N ?
0.99 (ddd, J=| 12.4, 12.4,| 4.4|Hz, 2H); ESI NB: e
(Tel TensTty) 263 (5, [MFAl < Step T
g:reparati m%f H N W B
N- ngt hyl p- 2t ynyl)-5, 6, 7, 8-t et rahydW\fJqu nolli N>§?
amne (1 To a splution of o
N NnE trahydroquilnol i n- 8- am ne (0. 50
B, 3. HF 15k, wasNadded pEdbar gyI X
br omi 3. 08 mmol ), |[sodi ym i odi de (0. 085 | Z
0. 31 um car bonatle (0/98 g, 9.24 nml).N
The [reactTon m xture was stirrled af room tenperature i
or [3h. Thenm Xture gd i §h wat EXTTact
§vitr eth acet at e| %/g#);g c%\ﬁhase was dri ed |
(MySH) , &red @and concentrlated|in vacuo. The |crugé
sol ijld was=dsed w t hout further purilfication: 1H NWR A
(d6-|DMSO) 6 8.30 (dJ= 4.4 Ha 1HY 7 44 (d 3 = 80
, 28308 [2 M| 1H), CBL74 (dd,
4. 8, 3.47 (dd N 3= 168, 2.4, 2.4 Hz, Z
2H) 2.80-2.60 (m 28), 2.12 (s, 3H), N
2. 12 1.74- 1.68|(m 1H), 1.62-1.55|(m i
oH; el |nt Tty 201. I CHJ0, [ VRH[
St ep n“of~tex FIE ut yl |
4- (( | 7, 8-t et'r ahyidr oqui nol i n- 8- N
yl) g H-123tr|azoI-JL-y1)rrethyI)pip |d|
ne-1 nd—tertl-butyl
¥ (( | 7, 8-ttt r ahydr®qi nol i §FB-y1 ) ani )
et hy azol - Z
yl)n i he-1-carboxyl ate|(19). A neat N
m xt -N-(prop-2-lynyl)- i
) 6,7, 8-t etwahydr oqui nolg n- 8- amye, .31 .9, 1.54x
mol|) an -butyl 4- WNHZ | P
(azi|do i perj di ne-1-carboxyl ate, 16, (0.37]g,
1.54 mm was heat ed in m crgwave |at 150 C for 20 o
fA—The |cowli||g resteue—was pallilluncd between

agueous saturate sol ut.i and CH2Cl12. T
The 8?138?11?1’615 ﬁﬁiﬁg@%@%ﬁﬁgg © Py st for ex{pRlF i déﬁfd*lbeg Below.
ScugMpcentrated in vacuo. The crude solid was purified by
col um chr omat ogr aphy (basi c al um na, 0% net hanol /

CH2C12to 20 s piap@!)/ CH2Cl12) to afford a 1
ratio 1, 4- “subst i t uted (18) and tut ed
(19) t regl oi soners: IH NVR (d6

5Ny

(d, J 7.90 (s, 1H), 7.44 4d, 6
e, 1H), 4.57-4. o (m 1H), 4.22 (d, J= 7.2 HEO1H)
3.88-3.77 (m 2H, 3.88-3.77 (m 4H), 2 722.07 (m
4H) 195 85(m4H) 1.64-1.55 (m 1H), 1.42-1.35

Reétgeg‘{s alnﬂt('_‘@'qg}tllow (ahq‘_c@zl g@_qj(@?ato 98 olngoluegpe(bg(gto arnblentryernp 17h;
Preparati on of
N- et hyl - N- ((1- (pi pesl)dpldr/1C4Xlenr$et1¢1(§/lg 1H1, 2, 3-triazol
-4-yl)methyl)- 5,6, 7, 8-tetrahydroqui nolin-8-am ne
tetrahydrochl ori de (AI ) and
N- et hyl - N- (( 3- ( pi peri di n-4-
ylmethyl)-3H1, 2, 3-triazol-4-yl)methyl)-5,6,7,8-tetrah
ydroqui nolin-8-amne (AK). To a m xture of triazole
regi oi somers 18 and 19 (01288 g, 0.42 mmol) in met hanol
(10 nm.) was bubbled HC1 gas (generated from H2SO4 and
NaCl). The reaction m xture was stirred at roomtenp.
for 30 minutes. The m xture was concentrated in vacuo
to afford a 1.3 to 1 nolar ratio of trlazol es Al and
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AH Reagents and Conditions: (e) Na(OAc)3BH, cat.

acetic acid, dichloroethane, 65 C, AH Reagents and
w@aruditzioehs: (e) NH2NH2, ethanol, 80 C, 20 h; ¥€/U32409/038805

HC1, diethyl ether. EXAMPLE 17: Preparation of

N-01- (3 am nop )-1H1,2,3-triazol -4-yl j7e

t hyl - 3—tRt r 4 ydrOGU|noI|n 8-.a

tetrahyd . Step a: Prepd

2-(3- azido-ro % sorndollne 1, 3-di one™( 2

heavy-wal | ed Pyr t ube was charged with a sdépensron

of N-(3-bronopropyl)phthalimde (1.00 g, 3572 mmol)

and sodium azide (0.32 g, 4.84 mol) in H0 (2 nl).
Redgvatstand & onditioas r(ic nDiisdbatyl &g nlitunm by dridet (DB Abal ), 8&ICEd -50 °C, 10

with an alumnumcrinp cap fitted with a silicon

septum and then it was expo8¥4 to mi crowave

irradiation for 30 mn at a tenperature of 120 C

After the irradiation, the reaction tube was cool ed

wi th magnespum sul fate, filtered and ld8qgcent rat
vacuo. The crude material (0.62 g, 72 %yield)
used wi thout further purification in the next step 1H
NVR (400 MHz, CDCl13) 6 7.86-7.83 (m 2H), 7.73-7.70
ngchtH)md @Oﬁ(’ﬁtl()ltls (J) rertdutyl lea,mlﬁb{)utyl?aaﬁﬁm@tc 3 Jemslcoulkzsicves,

2 (3 (149?h{3151gﬁ]8§§21r€]t R e? ]%Qﬁ 283{1’?&?)2@61?{11’ Shepsk opy! ) -

i soi ndol i nel, 3-dione (21). A solution of
2-(3- azidopropyl)isoindoIine-1,3-dione, 20, (0.62 g,

OC

2.69 mol ) i argyl al cohol (4 nlL) was elgi- to
ang stitre r 18 h. The regaction m as
ntr at ed Mg reduced pressure. The crude product

79 bot h Hhegiqi saners (-1:1 ratio) was Osed™>- NHBoc
d step without fuPtRer purification. :

mz (rel intensity) 301 1 (100, [M+H +). Step
Prepération of X
1-(3-(1, 3-di oxoi soi ndol i n-2-yl)propyl)-1H1, 2, 3-t zo

| a-
 SefreaiRAshye LA ORI, Ryl 12
(10 nmL) was tr édhetathdnh, mnganes @0@iGXi0dein( 0. 94 ¢,

10.77 mol ). The resulting m xture was stirred at room
tenperature for 2 h. The reaction mxture was filtered

t hr oag lite and concentrated. The cr oduct was
purlfi fi e y silica gel chromatography _O-ﬂ

met haflo Cl2) to afford 0.24 g (31 %y d) of 4R
as a singledJregioisoner: 1H BIVR (400 MHz, .ﬂ%&QY;%EN
10. 08 (s, YIH)Y 8N8Bofs, —iH)—7-85"7. 65 (nt . H,
(t, é}%AIEQLéFD 3.77-3.71 (m 2H), .34 (m
2H) ; 5; z (rel intensity) 285.0 (N H +) .
Step R-Prg ation of

2-(3-(4-((reethyl (5,6, 7, 8-tetrahydroqui nglin- 8-
)-met hy®) - 1H1, 2, 3-tri azol - 1-y1) propyl )i soi ndol i ne- 1, 3-

di one (AH). utio f. 143 - :

ai o35S anf RS o Biost Hhfrsde maninql opmhigntiermg, Bl
| dehyde, 22, (0.24 g, 0.84 mmol),

Nmet hyl - N- (prop-2-ynyl)-5 ,6,7

, 8-tetrahydroqui nolin-8-amne, 5 (0.17 g, 1.01 nmol),
sodi um tri acet oxyborohydride (0.27 g, 1.26 nmmol) and a
catal ytic anount of acetic acid (2 drops) in

1, 2-di chl oroet hane (10 nL) was warned to 65 C and
stirred at this tenperature for 24 h. The reaction

m xture was cool ed to rool% enperature. A saturated
aqueous sol ution of sodium bi carbonate was added. The
product was extracted with dichloronethane. The

conbi ned organic |layers were dried over potassium
carbonate f||tered and concentrated The crude
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EXAMPLE 19: General preparation of conpounds of
Formula (I D). Conmpounds of Fornula (I) can have the
WO 200vaMoss) general structure (1D): / A- N X, 1PGIHE209/038805
(ID) 1'-i ._2 wherein L1, L2, L3, X Y, Z G J, and A
ExAarreE2S Pateganatibe df OF((AHEpyrédb [ Bidsiginmlol-$pdymnéthel)- V-(4-aminobutyl)-
enbodi nents of the conpounds of Fornul a (I D) are shown
56,7%t%wséirsquwellewﬁ-amm@r@hwh osiledd)- L -G -L3-Z
-J AY H - CONH t W
Step a: Preparation of ethyl 9H pyr1do[3 4-b]1ndole I-carboxylate (1). To a suspension of

tryptamine hydrochloride (2.00 g, 10.17 mmol) in ethanol (25 mL) was added a solution of
glyoxylic acid ethyl ester (3.12 g, 15.26 mmol) in toluene (50% v/v) at 0 °C. After the
reaction mixture was stirred overnight at ambient temperature, the solvent was removed
under reduced pressure. The resulting residue was treated with saturated aqueous sodium
bicarbonate. The product was extracted with ethyl acetate. The combined organic layers
were washed with brine, dried over sodium sulfate and concentrated under reduced pressure.

The crude product was used in the next step without further purification.

Step b: To a solution of the resulting crude residue in o-xylene (20 mL) at 0 °C was added
10% Pd/C (0.51 g). The mixture was stirred overnight at 140 °C under an air atmosphere.
The reaction mixture was filtered through Celite, washed with chloroform and concentrated.
The resulting residue was purified by chromatography on silica gel (0-20 % ethyl
acetate/hexanes) to afford 1.26 g (52% yield) of product 1: 'H NMR (400 MHz, CDCl;) &
9.92 (bs, 1H), 8.59 (d, /J=4.8 Hz, 1H), 8.16-8.13 (m, 2H), 7.62-7.55 (m, 2H), 7.32 (dt, J =
1.2,7.0 Hz, 1H), 4.59 (q,J = 7.2 Hz, 2H), 1.53 (t,J = 7.2 Hz, 3H); ESI" MS: m/z (rel
intensity) 241.1 (100, [M+H]").

Step c: Preparation of 9H-pyrido[3,4-b]indole-1-carbaldehyde (2). To a stirred solution of
ethyl-9H-pyrido[3,4-b]indole-1-carboxylate, 1, (1.26 g, 5.24 mmol) in CH,ClI, (50 mL) was
added a DIBAL-H solution (1.0 M in toluene; 36.0 mL, 36.71 mmol) at -50 °C. The mixture
was stirred at -50 °C for 10 min and quenched by sequential addition of methanol (14.0 mL)
and 10% NaOH (10 mL) at -50 °C. Then the mixture was stirred at ambient temperature for
an additional 1 h. The precipitates were removed by filtration through Celite and washed
with CHCl;—methanol (10:1). The combined filtrates were washed with brine, dried over
sodium sulfate and concentrated under reduced pressure. The product was purified by
chromatography on silica gel (2-20% methanol/CH,Cl,) to afford 0.46 g (45 % yield) of B-
carboline-1-carbaldehyde, 2: '"H NMR (400 MHz, CDCl3) § 10.33 (s, 1H), 10.04 (bs, 1H),
8.63 (d,J=5.2 Hz, 1H), 8.18-8.15 (m, 2H), 7.64-7.57 (m, 2H), 7.35 (dt, /= 1.6, 7.6 Hz, 1H);
ESI" MS: m/z (rel intensity) 197.0 (100, [M+H]").
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AZ H- /WNH2 CONHN 1 BAH- 1rrrsNCONHN1BBH -
r5ssWNH2 CONH 01 W Corn- pound
WO 2009/121063 PCT/US2009/038805

Steps d and e: Preparation of fert-butyl 4-(5,6,7,8-tetrahydroquinolin-8-
ylamino)butylcarbamate (3). To a solution of 6,7-dihydroquinolin-8(5H)-one (2.0 g, 13.6
mmol) in ethanol (15 mL) was added concentrated acetic acid (5 drops), fert-butyl 4-
aminobutylcarbamate (2.7 g, 14.3 mmol) and 4 A molecular sieves. The reaction mixture
was heated at 150 °C in microwave reactor for 10 min. The mixture was cooled to room
temperature and NaBH4 (0.8 g, 20.4 mmol) was added all at once. The crude reaction
mixture was absorbed onto silica gel and the product purified by silica gel chromatography
(0% to 10% methanol/ CH,Cl,) to afford the desired product: ESI" MS: m/z (rel intensity)
320.2 (100, [M+H]").

Step f: Preparation of tert-butyl 4-(((9H-pyrido[3,4-b]indol-1-yl)methyl)(5,6,7,8-
tetrahydroquinolin-8-yl)amino)butylcarbamate (4). A heavy-walled Pyrex tube was charged
with a solution of 9H-pyrido[3,4-bJindole-1-carbaldehyde, 2, (0.20 g, 1.02 mmol) in 1,2-
dichloroethane (5 mL). This solution was treated with tert-butyl 4-(5,6,7,8-
tetrahydroquinolin-8-ylamino)butylcarbamate, 3, (0.36 g, 1.12 mmol), sodium
triacetoxyborohydride (0.43 g, 2.04 mmol), 4A molecular sieves and a catalytic amount of
acetic acid (2 drops). The reaction mixture was exposed to microwave irradiation for 10 min
at a temperature of 100 °C. After the irradiation, the reaction mixture was cooled with high-
pressure air until the temperature had fallen below 40 °C. The crude reaction mixture was
poured onto a saturated aqueous solution of sodium bicarbonate. The product was extracted
with dichloromethane. The combined organic layers were washed with brine, dried over
potassium carbonate, filtered and concentrated in vacuo. The crude product was purified by
silica gel chromatography (0-5 % methanol/CH,Cl,) to afford 0.12 g (24 % yield) of desired
product 4: 'H NMR (400 MHz, CDCl3) 8 13.43 (bs, 1H), 8.67 (d, J=3.6 Hz, 1H), 8.24 (d, J
=5.6 Hz, 1H), 8.10 (d, /=7.6 Hz, 1H), 7.82 (d, /= 5.2 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H),
7.54 (dt,J=1.2,7.4 Hz, 1H), 7.41 (d,J= 7.2 Hz, 1H), 7.21 (dt, /= 0.8, 7.2 Hz, 1H), 7.14
(dd, J=4.8,7.6 Hz, 1H), 4.28-4.02 (m, 4H), 2.90-2.60 (m, 5H), 2.44-2.26 (m, 2H), 2.12-2.04
(m, 1H), 1.96-1.84 (m, 1H), 1.80-1.65 (m, 1H), 1.44-1.25 (m, 1H), 1.33 (s, 9H), 1.22-1.12
(m, 1H); ESI" MS: m/z (rel intensity) 500.2 (100, [M+H]").

Step g: Preparation of N-((9H-pyrido[3,4-blindol-1-yl)methyl)-N-(4-aminobutyl)-5,6,7,8-
tetrahydroquinolin-8-amine tetrahydrochloride (A). A solution of fert-butyl 4-(((9H-
pyrido[3,4-b]indol-1-yl)methyl)(5,6,7,8-tetrahydroquinolin-8-yl)amino)-butylcarbamate, 4,
(0.12 g, 0.24 mmol) in methanol (5 mL) was treated with thionyl chloride (1 mL) at room
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temperature. The resulting mixture was stirred for 30 min. The reaction mixture was then
concentrated and dried under reduced pressure to afford 0.11 g (80 % yield) of the desired
product A: 'H NMR (400 MHz, d°*-DMSO0) § 13.49 (bs, 1H), 8.80-8.41 (m, 3H), 8.00-7.82
(m, 3H), 7.80 (d, /= 8.0 Hz, 1H), 7.78-7.70 (m, 1H), 7.39 (t, /= 7.2 Hz, 1H), 4.95-4.85 (m,
1H), 4.68-4.50 (m, 2H), 2.98-2.82 (m, 2H), 2.61-2.50 (m, 2H), 2.47-2.35 (m, 3H), 2.12-1.94
(m, 2H), 1.80-1.30 (m, SH); ESI" MS: m/z (rel intensity) 400.2 (100, [M+H]").

SCHEME 2
| AN
-_— 7
N X N
f!
N O N H
2 5 « |
\"}

Reagents and Conditions: (f) methanol, 65 °C; (g) NaBH4, methanol, 0 °C to room

temperature.

Example 3: Preparation of N-((9H-pyrido|[3,4-b]indol-1-yl)methyl)- V-methyl-5,6,7,8-
tetrahydroquinolin-8-amine tetrahydrochloride (V).

A solution of B-carboline-1-carbaldehyde, 2, (0.10 g, 0.50 mmol) in methanol (10
mL) was treated with N-methyl-5,6,7,8-tetrahydroquinolin-8-amine, 5, (0.09 g, 0.56 mmol).
The resulting mixture was warmed to 65 °C and stirred for 18 h. The reaction mixture was
then cooled to 0 °C and sodium borohydride (0.08 g, 2.03 mmol) was added portionwise. The
reaction mixture was slowly warmed to room temperature and stirred for 1 h. A saturated
aqueous solution of sodium bicarbonate was added. The product was extracted with
dichloromethane. The combined organic layers were dried over potassium carbonate, filtered
and concentrated in vacuo. The product was purified by silica gel chromatography (0-5 %
methanol/CH,CL,) to afford 0.07 g (40 % yield) of the desired product V: "H NMR (400
MHz, CDCls) 613.20 (bs, 1H), 8.73 (d, J =4.4 Hz, 1H), 8.27 (d, J = 5.6 Hz, 1H), 8.12 (d, J =
7.6 Hz, 1H), 7.85 (d, J =5.2 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H), 7.55 (t, J = 7.6 Hz, 1H), 7.44
(d, J=28.0 Hz, 1H), 7.25-7.15 (m, 2H), 4.26-4.18 (m, 3H), 2.94-2.72 (m, 2H), 2.34-2.18 (m,
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1H), 2.24 (s, 3H), 2.15-2.05 (m, 1H), 2.04-1.90 (m, 1H), 1.85-1.70 (m, 1H); ESI+ MS: m/z
(rel intensity) 343.1 (90, [M+H]+).

SCHEME 3

compound 1162 compound 1128
Reagents and Conditions: (a) Cs,COs, N-(chloroacetyl)morpholine, 65° C; (b) (5)-5,6,7,8-
tetrahydroquinolin-8-amine, Na(OAc)3;BH, rt; (c¢) bis-1-(N-tert-butoxycarbonyl)-4-

oxobutylcarbamate, Na(OAc):BH, rt; (d) trifluoroacetic acid, rt; (¢) tert-butyl-4-(3-
bromopropyl)piperazine-1-carboxylate, tricthylamine, reflux in acetonitrile; (f) trifluoroacetic

acid, ambient temp.

EXAMPLE 4: Preparation of compound 1128 of Scheme 3.

Step a: Preparation of 9-(2-morpholino-2-oxoethyl)-9H-pyrido[3,4-b]indole-1-carbaldehyde:
4.00 mmol of cesium carbonate was added to the solution of 2.00 mmol of carboline
aldehyde in 20 ml DMF. After stirring 1 hour at room temperature 3.00 mmol of N-
(chloroacetyl)morpholine was added to the reaction mixture. The reaction mixture was heated
to 65 °C for 24 hours and then poured to ice-water. The precipitate was filtered off, and

washed with water and dried. The product was pure enough to use for the next step (75%
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yield). ESI' MS: m/z (rel intensity) 324.10 (100, [M+H]"). 'H-NMR (400 MHz, CDCI3): §
10.21 (s, 1H), 8.66 (d, 1H, J= 4.8 Hz), 8.20 (d, 1H, J= 4.4 Hz), 8.17 (d, 1H, 6.8 Hz), 7.64 (dt,
1H, J= 1.2, 7.2 Hz), 7.38 (q, 2H, J= 7.2 Hz), 5.81 (s, 2H), 3.92 (t, 2H, J= 4.4 Hz), 3.74 (t, 4H,
J= 4.8 Hz), 3.61 (t, 2H, J= 4.8 Hz).

Step b: Preparation of (S)-1-morpholino-2-(1-((5,6,7,8-tetrahydroquinolin-8-
ylamino)methyl)-9H-pyrido|[3,4-b]indol-9-yl)ethanone. 1.5 mmol of 9-(2-morpholino-2-
oxoethyl)-9H-pyrido[3,4-b]indole-1-carbaldehyde, 1.5 mmol of (S)-5,6,7,8-
tetrahydroquinolin-8-amine, and 3.00 mmol of sodium triacetoxyborohydride in 20 ml
dichloromethane were stirred for 2 hours at room temperature, then reaction was quenched
with saturated sodium bicarbonate solution. Organic layer was dried over magnesium sulfate,
filtered off, and evaporated. Desired product was purfied with column chromatography using
dichloromethane:methanol:NH40H (9:1:0.1) solvent system (85% yield). EST"MS: m/z (rel
intensity) 456.2 (100, [M+H]"). 'H-NMR (400 MHz, CDCI3): & 8.38 (d, 1H, J= 4.8 Hz),
8.36 (d, 1H, J=1.6 Hz), 8.12 (d, 1H, J= 7.6 Hz), 7.92 (d, 1H, J=5.6 Hz), 7.55 (dt, 1H, J=1.2,
8.0 Hz), 7.37 (d, 1H, J= 7.6 Hz), 7.29 (q, 2H, J=4.8 Hz), 7.07 (q, 1H, 4.8 Hz), 6.11 (d, 1H, J=
18.0 Hz), 5.74 (d, 1H, J=17.6 Hz), 4.46 (d, 1H, J=12.0 Hz), 4.33 (d, 1H, J=12.0 Hz), 4.00
(t, IH, J= 5.6 Hz), 3.82-3.76 (m, 1H), 3.73-3.60 (m, 6H), 3.55-3.50 (m, 1H), 2.78 (t, 2H, J=
6.4 Hz), 2.18-2.08 (m, 1H), 1.96-1.66 (m, 4H).

Step c: Preparation of (S)-4-(((9-(2-morpholino-2-oxoethyl)-9H-pyrido[3,4-b]indol-1-
yl)methyl)(5,6,7,8-tetrahydroquinolin-8-yl)-(4-(Bis-N-tertbutoxycarbonyl)amino)
butylcarbamate. 1.00 mmol of (S)-1-morpholino-2-(1-((5,6,7,8-tetrahydroquinolin-8-
ylamino)methyl)9H-pyrido[3,4-b]indol-9-yl)ethanone, 1.00 mmol of Bis-1-(N-
tertbutoxycarbonyl)-4-oxobutylcarbamate, and 2.00 mmol of sodium triacetoxyborohydride
in 20 ml 1,2-dichloroethane were stirred at room temperature for 2 hours. The reaction was
quenched with saturated sodium bicarbonate solution. Organic layer was dried over
magnesium sulfate, filtered off, and evaporated. The desired product was purified with
column chromatography using dichloromethane:methanol:NH40H (9:1:0.1) in
50%dichloromethane (95% yield). ESI' MS: m/z (rel intensity) 727.3 (100, [M+H]"). 'H-
NMR (400 MHz, CDCI3): 6 8.29 (d, 1H, J=5.2 Hz), 8.21 (d, 1H, J= 4.4 Hz), 8.09 (d, 1H, J=
7.6 Hz), 7.86 (d, 1H, J= 4.8 Hz), 7.56 (dt, 1H, J=1.2, 8.0 Hz), 7.30-7.23 (m, 3H), 7.17 (d, 1H,
18.4 Hz), 6.88 (dt, 1H, J=3.2, 4.4 Hz), 5.80 (d, 1H, J=17.2 Hz), 4.36 (s, 2H), 4.13 (q, 1H, J=
6.8 Hz), 3.97 (d, 1H, J= 12.8 Hz), 3.89 (d, 1H, J= 14.4 Hz), 3.81-3.77 (m, 1H), 3.67-3.56 (m,
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4H), 3.46-3.33 (m, 2H), 3.11-3.01 (m, 2H), 2.79-2.65 (m, 1H), 2.64-2.60 (m, 2H), 2.48-2.31
(m, 3H), 2.10-2.04 (m, 2H), 1.93-1.86 (m, 1H), 1.68-1.55 (m, 2H), 1.50 (s, 9H), 1.37 (s, 9H).

Step d: Preparation of (S)-2-(1-(((4-aminobutyl)(5,6,7,8-tetrahydroquinolin-§-
yl)amino)methyl)-9H-pyrido[3,4-b]indol-9-yl)-1-morpholinoethanone. 0.95mmol of (S)-4-
(((9-(2-morpholino-2-oxoethyl)-9H-pyrido[ 3,4-bJindol-1-yl)methyl) (5,6,7,8-
tetrahydroquinolin-8-yl)-(4-(Bis-N-zertbutoxycarbonyl)amino)butylcarbamate was dissolved
in 2 ml of dichloromethane and treated with 2 ml of trifluoroacetic acid. After the reaction
was stirred at room temperature for 2 hours it was cooled to 0°C with ice bath and then
neutralized with 1M NaOH solution carefully. The mixture was warmed to ambient
temperature. The organic layer was separated, dried over magnesium sulfate, filtered off, and
evaporated. The desired product was purified with column chromatography using
dichloromethane:methanol:NH,4OH (9:1:0.1). ESI' MS: m/z (rel intensity) 527.2 (100,
[M+H]"). 'H-NMR (400 MHz, CDCI3): § 8.31 (d, 1H, J= 5.2 Hz), 8.25 (d, 1H, J= 4.0 Hz),
8.11 (d, 1H, J=8.0 Hz), 7.89 (d, 1H, J=4.8 Hz), 7.57 (dt, 1H, J=1.2, 8.0 Hz), 7.31-7.25 (m,
3H), 7.18 (d, 1H, 19.6 Hz), 6.90 (dt, 1H, J= 2.8, 4.8 Hz), 5.76 (d, 1H, J=17.2 Hz), 4.36 (s,
2H), 4.12 (t, 1H, J=9.6 Hz), 3.97 (d, 1H, J=12.8 Hz), 3.89 (d, 1H, J=13.6 Hz), 3.79 (td, 1H,
J=13.6,12.0 Hz), 3.70-3.55 (m, 3H), 3.45-3.40 (m, 1H), 3.35-3.30 (m, 1H), 2.82-2.76 (m,
1H), 2.68-2.59 (m, 2H), 2.42-2.32 (m, 2H), 2.21-2.17 (m, 2H), 2.10-2.04 (m, 2H), 1.63-1.59
(m, 1H), 1.25 (s, 2H), 0.97-0.76 (m, 4H). Elemental Analysis (C/H/N): C3;H3sN¢O, x 1.25
mol H,O; Calculated: 67.80/7.43/15.30; Found: 67.65/7.12/15.21

EXAMPLE S: Preparation of compound 1162 of Scheme 3.

Step e: Preparation of (S)-tert-butyl 4-(3-(((9-(2-morpholino-2-oxoethyl)-9H-pyrido[3,4-
blindol-1-yl)methyl)(5,6,7,8-tetrahydroquinolin-8-yl)amino)propyl)piperazine-1-carboxylate.
1.00 mmol of S)-1-morpholino-2-(1-((5,6,7,8-tetrahydroquinolin-8-ylamino)methyl )9 H-
pyrido[3,4-b]indol-9-yl)ethanone, 1.2 mmol tert-butyl-4-(3-bromopropyl)piperazine-1-
carboxylate, and 2.5 mmol triethyl amine in 10 ml acetonitrile were heated to reflux for
overnight. The reaction was cooled to room temperature and poured to saturated sodium
bicarbonate solution. The mixture was extracted with ethyl acetate. Organic layer was dried
over magnesium sulfate, filtered and evaporated. Desired product was purified with column
chromatography using dichloromethane:methanol:NH4OH (9:1:0.1) (46.88% yield). EST'
MS: m/z (rel intensity) 682.4 (100, [M+H]"). "H-NMR (400 MHz, CDCI3): & 8.32 (d, 1H, J=

4.4 Hz), 8.12 (d, 1H, J= 7.6 Hz), 7.91 (d, 1H, J= 4.8 Hz), 7.57 (¢, 1H, J= 8.0 Hz), 7.38 (d, 1H,
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J=17.6 Hz), 7.32-7.27 (m, 3H), 6.97 (dt, 1H, J=3.2, 4.4 Hz), 5.62 (d, 1H, J= 17.6 Hz), 4.36

(s, 2H), 4.14 (t, 1H, J= 8.8 Hz), 4.01 (d, 1H, J= 14.4 Hz), 3.93 (d, 1H, J= 14.0 Hz), 3.81-3.51
(m, 6H), 3.46-3.20 (m, 4H), 3.08-2.96 (m, 2H), 2.88-2.58 (m, 4H), 2.41-2.32 (m, 2H), 2.11-

2.02 (m, 2H), 1.90-1.81 (m, 2H), 1.75-1.59 (m, 6H), 1.40 (s, 9H).

Step f: Preparation of (S)-1-morpholino-2-(1-(((3-(piperazin-1-yl)propyl)(5,6,7,8-
tetrahydroquinolin-8-yl)amino)methyl)9H-pyrido[3,4-b]indol-9-yl)ethanone. 0.50mmol of
(S)-tert-butyl 4-(3-(((9-(2-morpholino-2-oxoethyl)-9H-pyrido[3,4-b]indol-1-
yl)methyl)(5,6,7,8-tetrahydroquinolin-8-yl)amino)propyl)piperazine-1-carboxylate was
dissolved in 2 ml of dichloromethane and treated with 2 ml of trifluoroacetic acid. After the
reaction was stirred at ambient temperature for 2 hours it was cooled to 0°C with ice bath and
then neutralized with 1M NaOH solution carefully. Let the mixture warmed up to room
temperature. The organic layer was separated, dried over magnesium sulfate, filtered off, and
evaporated. The desired product was purified with column chromatography using
dichloromethane:methanol:NH40H (9:1:0.1). ESI' MS: m/z (rel intensity) 582.3 (100,
[M+H]"). 'H-NMR (400 MHz, CDCI3): § 8.31 (d, 1H, J= 5.6 Hz), 8.28 (d, 1H, J = 4.8 Hz),
8.11(d, 1H,J=9.2 Hz), 7.89 (d, 1H, J= 5.2 Hz), 7.57 (t, 1H, J = 6.8 Hz), 7.32-7.25 (m, 5H),
6.94 (dt, 1H,/=2.8,4.8 Hz), 5.67 (d, 1H, J = 16.4 Hz), 4.37 (s, 2H), 4.14 (t, 1H, /= 9.2 Hz),
4.05(d, 1H,J=16.8 Hz), 3.93 (d, 1H, J = 14.8 Hz), 3.83-3.76 (m, 1H), 3.72-3.47 (m, 4H),
3.45-3.30 (m, 1H), 3.29-3.26 (m, 1H), 2.88-2.51 (m, 6H), 2.41-2.32 (m, 2H), 2.11-2.02 (m,
2H), 1.90-1.59 (m, 8H), 1.02-0.96 (m, 1H), 0.95-0.80 (m, 1H). Elemental Analysis (C/H/N):
C34H43N70, x 0.95 mol H,0; Calculated: 68.19/7.56/16.37; Found: 68.18/7.38/16.23.

SCHEME 4
|\
H__O
X N/
H + | -z 2 - N
) N \H/\/\NHBOC
AN “~"“NHBoc N
3 /

Reagents and Conditions: (a) Na(OAc);BH, cat. acetic acid, 1,2-dichloroethane, 100 °C,
microwave
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Reagents and Conditions: (b) SOCl,, methanol, room temperature, 2 h.

EXAMPLE 6: Preparation of N/-((1 H-indol-7-yl)methyl)- V7-(5,6,7,8-tetrahydroquinolin-
8-yl)butane-1,4-diamine (B).

Step a: Preparation of tert-butyl 4-(((1H-indol-7-yl)methyl)(5,6,7,8-tetrahydroquinolin-8-
yl)amino)butylcarbamate (6). A heavy-walled Pyrex tube was charged with a solution of
indole-7-carboxaldehyde (0.50 g, 3.44 mmol) in 1,2-dichloroethane (5 mL). This solution
was treated with tert-butyl 4-(5,6,7,8-tetrahydroquinolin-8-ylamino)butylcarbamate, 3, (1.21
g, 3.78 mmol), sodium triacetoxyborohydride (1.46 g, 6.88 mmol) and a catalytic amount of
acetic acid (2 drops). The reaction mixture was exposed to microwave irradiation for 10 min
at a temperature of 100 °C. After the irradiation, the reaction tube was cooled with high-
pressure air until the temperature had fallen below 40 °C. The crude reaction mixture was
poured onto a saturated aqueous solution of sodium bicarbonate. The product was extracted
with dichloromethane. The combined organic layers were washed with brine, dried over
potassium carbonate, filtered and concentrated in vacuo. The crude product was purified by
silica gel chromatography (0-5 % methanol/CH,Cl,) to afford 0.54 g (35 % yield) of the
desired product 6: 'H NMR (400 MHz, CDCls) & 12.87 (bs, 1H), 8.56 (d, J= 3.6 Hz, 1H),
7.53 (d,J=7.6 Hz, 1H), 7.41-7.37 (m, 2H), 7.10 (dd, J = 5.2, 7.6 Hz, 1H), 6.97-6.88 (m,
2H), 6.51-6.49 (m, 1H), 4.26-4.20 (m, 2H), 3.96 (d, /= 13.2 Hz, 1H), 3.60 (d, /= 13.2 Hz,
1H), 2.92-2.72 (m, 3H), 2.65-2.55 (m, 2H), 2.50-2.40 (m, 1H), 2.29-2.20 (m, 1H), 2.14-2.04
(m, 1H), 1.95-1.68 (m, 2H), 1.47-1.15 (m, 2H), 1.39 (s, 9H); ESI" MS: m/z (rel intensity)
4492 (100, [M+H]").

Step b: Preparation of N/-((1H-indol-7-yl)methyl)-N/-(5,6,7,8-tetrahydroquinolin-8-
yl)butane-1,4-diamine (B). A solution of tert-butyl 4-(((1H-indol-7-yl)methyl)(5,6,7,8-
tetrahydroquinolin-8-yl)amino)butylcarbamate, 6, (0.27 g, 0.60 mmol) in methanol (5 mL)
was treated with thionyl chloride (1 mL) at room temperature. The resulting mixture was

stirred for 30 min. The reaction mixture was then concentrated and dried under reduced
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DMSO) 6 11.97 (bs, 1H), 8.44 (d, /= 4.8 Hz, 1H), 7.59 (d, /= 7.2 Hz, 1H), 7.53 (d, /= 7.2
Hz, 1H), 7.48-7.40 (m, 1H), 7.35-7.20 (m, 2H), 6.98 (t, /= 6.8 Hz, 1H), 6.44 (bs, 1H), 4.90-
4.78 (m, 2H), 3.60-3.53 (m, 2H), 3.10-3.00 (m, 2H), 2.80-2.60 (m, 4H), 2.50-2.39 (m, 1H),
2.30-1.40 (m, 7H); ESI" MS: m/z (rel intensity) 349.2 (100, [M+H]").

SCHEME 5
i A
H O
R N/
H |
N + - E— N\
N
Y/ H
HN N
5 Y
c

EXAMPLE 7: Preparation of N-((1 H-indol-7-yl)methyl)- V-methyl-5,6,7,8-

tetrahydroquinolin-8-amine (C).

A solution of indole-7-carboxaldehyde (0.48 g, 3.36 mmol) in 1,2-dichloroethane (10
mL) was treated with N-methyl-5,6,7,8-tetrahydroquinolin-8-amine, 5, (0.60 g, 3.70 mmol),
sodium triacetoxyborohydride (1.07 g, 5.05 mmol) and a catalytic amount of acetic acid (2
drops). The resulting mixture was warmed to 65 °C and stirred for 2 h. The reaction mixture
was cooled to room temperature and a saturated aqueous solution of sodium bicarbonate was
added. The product was extracted with dichloromethane. The combined organic layers were
dried over potassium carbonate, filtered and concentrated in vacuo. The product was purified
by silica gel chromatography (0-5 % methanol/CH,Cl,) to afford 0.75 g (76 % yield) of the
desired product: '"H NMR (400 MHz, CDCls) 6 12.69 (bs, 1H), 8.61 (d, /= 4.4 Hz, 1H),
7.85-7.81 (m, 1H), 7.68-7.65 (m, 1H), 7.59 (d, J=7.2 Hz, 1H), 7.44-7.38 (m, 2H), 7.12 (dd, J
=4.4,7.2 Hz, 1H), 7.03-6.96 (m, 2H), 6.55 (t, /= 2.0 Hz, 1H), 4.22-4.17 (m, 1H), 4.00 (d, J
=13.4 Hz, 1H), 3.84 (t, /= 6.8 Hz, 1H), 3.73 (d, /= 13.4 Hz, 1H), 3.42 (t,/= 6.8 Hz, 1H),
2.92-2.72 (m, 2H), 2.28 (s, 3H), 2.14-2.04 (m, 1H), 2.00-1.88 (m, 1H), 1.85-1.70(m, 1H);
ESI" MS: m/z (rel intensity) 292.1 (90, [M+H]").

The skilled artisan will recognize that other compounds described in Table 1 can be
prepared in a similar manner to the procedures described above, for example by substituting

the appropriately substituted tetrahydroquinoline for compound 3.
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Reagents and Conditions: (e) Ethanol, mcrowave, 150
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Reagents and Conditions: (b) MnO,, CH,Cl,, ambient temp.
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WO 2009/121063 PCT/US2009/038805

Reagents and Conditions: (¢) Na(OAc) ;BH, cat. acetic acid, dichloroethane, 65 °C;

EXAMPLE 9: Preparation of N-((1H-benzo[d]imidazol-2-yl)methyl)- /V-(4-aminobutyl)-
5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (Y).

Step a: Preparation of (1-phenyl-1H-1,2,3-triazol-4-yl)methanol (7). Phenyl azide (2.02 g,
17.0 mmol) was dissolved in neat propargyl alcohol (3 mL) and the mixture was heated to
90°C for 2h. The reaction mixture was cooled to room temperature and the reaction mixture
was diluted into diethyl ether and left overnight during which time 7 precipitated as a
crystalline solid to afford 1.03 g (35%) of the desired product 7 while the mother liquor
contained primarily the regioisomer 9: "H NMR (400 MHz, CDCls) & 7.97, (s, 1H), 7.70, (d,
J=18.40 Hz, 2H), 7.50, (m, 2H), 7.41 (m, 1H), 4.88, (d, /= 6.00 Hz, 2H), 2.70, (bs, 1H).

Step b: Preparation of 1-phenyl-1H-1,2,3-triazole-4-carbaldehyde (9). To a solution of (1-
phenyl-1H-1,2,3-triazol-4-yl)methanol, 7, (1.03 g, 5.87 mmol) in CH,Cl, (50 mL) was added
MnQO,; (2.05g, 23.5 mmol). The reaction mixture was stirred for 3 days at room temperature.
The reaction mixture was then filtered through Celite® and the resulting filtrate was
concentrated in vacuo. The crude material was purified by silica gel chromatography (0-5%
methanol/dichloromethane) yielding 0.83g (82%) of 9: 'H NMR (400 MHz, CDCl;) & 10.22
(s, 1H), 8.51 (s, 1H), 7.53, (d, /= 9.6 Hz, 2H), 7.58-7.49, (m, 3H).

Step ¢: Preparation of N-methyl-N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-5,6,7,8-
tetrahydroquinolin-8-amine (Y). To a solution of 1-phenyl-1H-1,2,3-triazole-4-carbaldehyde,
9,(0.23 g, 1.35 mmol) in 1,2-dichlorocthane (2 mL) was added N-methyl-5,6,7,8-
tetrahydroquinolin-8-amine, §, (0.20 g, 1.23 mmol), sodium triacetoxyborohydride (0.10 g,

1.60 mmol), and 3 drops of acetic acid. The reaction mixture was stirred for 16 h at room
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temperature. The reaction mixture was then poured into aqueous saturated NaCl (10 mL) and
was extracted with ethyl acetate (10 mL). The organic phase was dried over MgSQy, filtered,
and concentrated in vacuo. The crude material was purified by silica gel chromatography (0-
5% methanol/dichloromethane) yielding 35 mg (9%) of Y: '"H NMR (400 MHz, CDCl5) 3
8.74 (s, 1H), 8.47 (s, 1H), 7.78, (d, J = 8.4 Hz, 2H), 7.50-7.39, (m, 4H), 7.20, (m, 1H), 4.72,
(d, J=13.6 Hz, 1H), 4.63-4.58 (m, 2H), 2.90-2.60 (m, 6H), 2.22-2.17 (m, 1H), 2.10-1.95, (m,
1H), 1.90-1.78, (m, 1H).

SCHEME 7
AN | A
N=N H | a P
/
N NZ N |
NHBoc
N™

b B 4HCI
N\/\/\NHBOC N\/\/\NHz

N\\J:W N\%

N—N N—N

Reagents and Conditions: (b) SOCl,, methanol, ambient temp.

EXAMPLE 10: Preparation of N-(4-aminobutyl)- V-((1-phenyl-1H-1,2,3-triazol-4-
yDmethyl)-5,6,7,8-tetrahydro-quinolin-8-amine tetrahydrochloride (Z).

Step a: Preparation of tert-butyl 4-(((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)(5,6,7,8-
tetrahydroquinolin-8-yl)amino)butylcarbamate (10). To a solution of 1-phenyl-1H-1,2,3-
triazole-4-carbaldehyde, 9, (0.54 g, 3.10 mmol) in 1,2-dichloroethane (15 mL) was added
tert-butyl 4-(5,6,7,8-tetrahydroquinolin-8-ylamino)butylcarbamate, 3, (1.10 g, 3.40 mmol),
sodium triacetoxyborohydride (1.00 g, 4.70 mmol), and 3 drops of acetic acid. The reaction

mixture was stirred for 4 h at 65 °C. The reaction mixture was then cooled to room
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temperature and poured into saturated aqueous NaHCO;. The product was extracted with
CH;Cl; (3x 10 mL) and the combined organic phases were dried over K,COs, filtered, and
concentrated in vacuo. The crude material was purified by silica gel chromatography (0-10%
methanol/dichloromethane) yielding 850 mg (57%) of 13: 'H NMR (400 MHz, CDCl;) &
8.74 (d,J=4.0 Hz, 1H), 8.11 (s, 1H), 7.73, (d, /= 8.0 Hz, 2H), 7.52-7.46, (m, 2H), 7.39, (d,
J=7.6Hz, 1H), 7.31, (d, /= 8.0 Hz, 1H), 7.01, (dd, /= 7.6, 4.4 Hz, 1H), 4.08, (m, 1H), 3.93,
(d,J=14.8 Hz, 1H), 3.83, (d, J = 14.8 Hz, 1H), 3.10-3.00 (m, 2H), 2.85-2.61 (m, 4H), 2.15-
1.95 (m, 2H), 1.93-1.60, (m, 3H), 1.55-1.35, (m, 12H); ESI" MS: m/z (rel intensity) 477 (100,
M+H).

Step b: Preparation of N-(4-aminobutyl)-N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-
5,6,7,8-tetrahydro-quinolin-8-amine tetrahydrochloride (Z). To a solution of fert-butyl 4-
(((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)(5,6,7,8-tetrahydroquinolin-8-yl)-
amino)butylcarbamate, 10 (0.85 g, 1.80 mmol) in methanol (20 mL) was added thionyl
chloride (1.27 g, 10.7 mmol) at room temperature. The reaction mixture was stirred for 2 h.
The reaction mixture was concentrated in vacuo yielding 790 mg (85%) of Z: "H NMR (400
MHz, ds-DMSO0) 6 10.78, (bs, 1H), 8.93, (s, 1H), 8.51 (d, /= 4.4 Hz, 1H), 8.25-8.06 (m, 3H),
7.84,(d,J="7.6 Hz, 2H), 7.71, (d, J = 7.2 Hz, 2H), 7.62-7.55 (m, 2H), 7.52-7.46, (m, 1H),
7.40-7.35, (m, 1H), 4.77, (m, 1H), 4.50-4.38, (m, 2H), 3.32-3.22, (m, 1H), 3.15-3.02 (m, 1H),
2.88-2.66 (m, 4H), 2.50-2.39 (m, 1H), 2.15-2.00, (m, 2H), 1.95-1.68, (m, 3H), 1.64-1.50, (m,
2H), ESI' MS: m/z (rel intensity) 377 (100, M+H).

EXAMPLE 11: Preparation of N-(4-aminobutyl)- V-((3-phenyl-3H-1,2,3-triazol-4-
yDmethyl)-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (AA):

Compound AA was prepared using the procedure for compound Z, except that the
aldehyde corresponding to compound 8 was used in place of compound 9. "H NMR (400

MHz, d®-DMSO) § 8.54 (d, J = 4.8 Hz, 1H), 8.48 (s, 1H), 8.24-8.10 (m, 3H), 8.07 (d, J="7.6
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Reagents and Conditions: (b) MO02, tetrahydrofuran,
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A heavy-walled Pyrex tube was charged with a solution of Z (0.19 g, 0.36 mmol) in
Ethanol (2 mL). The solution was treated with Hunig’s base (N,N-diisopropylethylamine)
(0.25 mL, 1.45 mmol) and 2-methylthio-2-imidazoline hydriodide (0.05 g, 0.40 mmol). The
tube containing the resulting mixture was sealed with an aluminum crimp cap fitted with a
silicon septum and then it was exposed to microwave irradiation for 10 min at a temperature
of 150 °C. After the irradiation, the reaction tube was cooled with high-pressure air until the
temperature had fallen below 40 °C. The crude reaction mixture was concentrated in vacuo.
The crude product was purified by silica gel chromatography (0-10 % methanol/CH,Cl,) to
afford 0.07 g (44 % yield) of the desired product AC: 'H NMR (400 MHz, CDCl3) § 9.13
(bs, 1H), 8.80 (t, /= 5.6 Hz, 1H), 8.30 (d, /= 3.6 Hz, 1H), 8.09 (s, 1H), 7.93 (bs, 1H), 7.75-
7.68 (m, 2H), 7.48 (d, J = 7.2 Hz, 2H), 7.44-7.32 (m, 2H), 7.05 (dd, /= 4.8, 7.6 Hz, 1H), 4.12
(dd, J=6.0, 9.6 Hz, 1H), 4.00 (d, /= 14.4 Hz, 1H), 3.79 (d, /= 14.4 Hz, 1H), 3.40-3.22 (m,
2H), 2.80-2.48 (m, 4H), 2.20-2.10 (m, 1H), 2.05-1.90 (m, 1H), 1.90-1.45 (m, 6H); ESI" MS:
m/z (rel intensity) 445.2 (100, [M+H]").

SCHEME 10
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NH, NH.
a
©/\NH2 N ©/\NHBOC
1

Reagents and Conditions: (a) Boc anhydride, tricthylamine, THF, room temp.

NH, N3
b
©/\NHBOC - ©/\NHBOC
1" 12
Reagents and Conditions: (b) -BuONO, TMSN3, CH;CN, 0 °C to room temp.
OH
N3
c N
NHBoc - KI—N NHBoc

12 13
Reagents and Conditions: (¢) propargyl alcohol, neat, 90 °C.

OH /O
NJ; d N
W W NHBoc
N=N NHBoc

> N—N

13 14
Reagents and Conditions: (d) MnO,, CH,Cl,, room temp.
X
P
N
O
N L i
- NHBoc ©~ N — NN
HN\ N—N NHBoc
14 5 15

Reagents and Conditions: (¢) Na(OAc) ;BH, cat. acetic acid, dichloroethane, 65 °C;
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Reagents and Conditions: (f) SOCl,, methanol, room temperature.

EXAMPLE 14: Preparation of N-((1-(2-(aminomethyl)phenyl)-1H-1,2,3-triazol-4-
yDmethyl)- V-methyl-1,2,3,4-tetrahydronaphthalen-1-amine tetrahydrochloride (AD).

Step a: Preparation of tert-butyl 2-aminobenzylcarbamate (11). To a THF (30 mL) solution
of 2-aminobenzyl amine (2.0 g, 16.4 mmol) was added triethylamine (4.60 mL, 32.7 mmol)
and di-tert-butyldicarbonate (4.3 g, 19.6 mmol). The reaction mixture was stirred at room
temperature for 16 h. The crude reaction mixture was then poured over saturated aqueous
NaHCOs and the product was then extracted with ethyl acetate. The organic phase was
washed with brine and then dried over MgSO,, filtered and concentrated in vacuo. The crude
product was purified by silica gel chromatography (0-5% methanol/dichloromethane)
yielding 730 mg (20%) of 11: "H NMR (400 MHz, CDCl3) & 7.12-7.80, (m, 1H), 7.00 (d, J =
7.6 Hz, 1H), 6.69-6.62 (m, 2H), 4.77, (bs, 1H), 4.29-4.11, (m, 4H), 1.43(s, 9H); ESI' MS:
m/z (rel intensity) 223 (80, M+H).

Step b: Preparation of tert-butyl 2-azidobenzylcarbamate (12). To a acetonitrile (40 mL)
solution of 15 (5.00 g, 22.5 mmol) at 0 °C was added tert-butylnitrite (4.00 mL, 33.7 mmol)
and trimethylsilylazide (33.55 mL, 26.9 mmol). The reaction stirred at 0 °C for 3h. The
reaction mixture was concentrated in vacuo, and the crude material was taken on to the next

step without further purification. ESI' MS: m/z (rel intensity) 271 (80, M+H).

Step c: Preparation of tert-butyl 2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-
yl)benzylcarbamate (13). tert-butyl 2-azidobenzylcarbamate, 12, (5.4 g, 21.7 mmol) was
dissolved in neat propargyl alcohol (10 mL). The reaction mixture was stirred at 90 °C for 18
h. The reaction mixture was then concentrated in vacuo and the resulting residue dissolved in
diethyl ether. Upon standing, triazole 13 crystallized. The crystals were collected by

filtration yielding 2.5 g (38%) of 13: '"H NMR (400 MHz, CDCls) & 7.82, (s, 1H), 7.64-7.35
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(m, 3H), 7.34-7.30 (m, 1H), 5.35, (bs, 1H), 4.87, (s, 2H), 4.15(s, 2H), 1.42 (s, 9H); ESI' MS:
m/z (rel intensity) 249 (100, M-fBu).

Step d: Preparation of tert-butyl 2-(4-formyl-1H-1,2,3-triazol-1-yl)benzylcarbamate (14). To
a solution of tert-butyl 2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)benzylcarbamate, 13, (2.5
g, 8.31 mmol) in CH,Cl, (10 mL) was added MnO; (5.0 g, 57.5 mmol). The reaction mixture
was stirred at room temperature for 18 h. The crude reaction mixture was then filtered
through a plug of Celite® and then concentrated in vacuo. The crude material was purified by
silica gel chromatography (0-5% methanol/dichloromethane) yielding 610 mg (25%) of 14:
ESI" MS: m/z (rel intensity) 225 (100, M+Na).

Step e: Preparation of tert-butyl (2-(4-((methyl(5,6,7,8-tetrahydroquinolin-8-
yl)amino)methyl)-1H-1,2,3-triazol-1-yl)phenyl) (15). To a solution of tert-butyl 2-(4-formyl-
1H-1,2,3-triazol-1-yl)benzylcarbamate, 14, (0.61 g, 2.03 mmol) in 1,2-dichlorocthane (4 mL)
was added N-methyl-5,6,7,8-tetrahydroquinolin-8-amine, 11, (0.30 g, 1.85 mmol), sodium
triacetoxyborohydride (0.70 g, 3.33 mmol), and AcOH (10 drops). The reaction mixture was
heated to 65 °C and stirred for 18 h. The reaction mixture was poured into saturated aqueous
NaHCOs3 (10 mL) and was extracted with EtOAc (2 x 10 mL). The organic phases were
combined and washed with brine, dried over MgSQOy, filtered, and concentrated in vacuo.
The crude material was purified by silica gel chromatography (0-5%
methanol/dichloromethane) yielding 360 mg (44%) of 15: 'H NMR (400 MHz, CDCl;) &
8.48 (d, /= 4.4 Hz, 1H), 8.04 (s, 1H), 7.79 (bs, 1H), 7.64 (d, /= 7.6 Hz, 1H), 7.47-7.30 (m,
4H), 7.08 (dd, J= 8.0, 4.8 Hz, 1H), 4.18-3.95 (m, 5H), 2.88-2.65, (m, 2H), 2.41, (s, 3H),
2.24-2.14, (m, 1H), 2.10-1.90, (m, 2H), 1.76-1.64 (m, 1H), 1.39 (s, 9H); ESI' MS: m/z (rel
intensity) 449 (100, M+H).

Step f: Preparation of N-((1-(2-(aminomethyl)phenyl)-1H-1,2,3-triazol-4-yl)methyl)-/N-
methyl-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (AD). Through a methanol (2
mL) solution of tert-butyl (2-(4-((methyl(5,6,7,8-tetrahydroquinolin-8-yl)amino)methyl)-1H-
1,2,3-triazol-1-yl)phenyl), 15, (0.36 g, 0.80 mmol) was bubbled HCl ) (generated by adding
conc. H,SO4 to dry NaCl) until complete conversion was observed by LC-MS. The reaction
mixture was then concentrated in vacuo yielding 250 mg (68%) of AD: 'H NMR (400 MHz,
ds-DMSO) 6 8.81-8.68, (m, 4H), 8.52, (d, J= 4.4 Hz, 1H), 7.87, (d, /= 6.8 Hz, 1H), 7.75-
7.50, (m, 4H), 7.38, (dd, J = 7.6, 4.8 Hz, 1H), 4.81-4.73, (m, 1H), 4.61, (d, /= 13.6 Hz, 1H),
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4.47,(d,J=13.6 Hz, 1H), 3.91-3.83, (m, 2H), 2.90-2.70, (m, 5H), 2.51-2.49, (m, 1H), 2.15-
2.03, (m, 2H), 1.72-1.60, (m, 1H); ESI" MS: m/z (rel intensity) 349 (100, M+H).

SCHEME 11
AN AN
W »
N N
N N
~ =
4HCI N
g.h N\ J
N AN —_— N AN
W [\
N—N NH, N—N NH
AD AG

Reagents and Conditions: (g) 2-pyridine carboxaldehyde, tricthylamine, methanol, 60 °C,
18 h; (h) NaBHy4, room temperature, 1h.

EXAMPLE 15: Preparation of N-methyl- V-((1-(2-((pyridin-2-ylmethylamino)methyl)-
phenyl)-1 H-1,2,3-triazol-4-yl)methyl)-5,6,7,8-tetrahydroquinolin-8-amine (AG).

To a solution of N-((1-(2-(aminomethyl)phenyl)-1H-1,2,3-triazol-4-yl)methyl)-N-
methyl-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride, AD, (0.20 g, 0.43 mmol) in
methanol (2 mL) was added 2-pyridine carboxaldehyde (0.04 mL, 0.43 mmol) and
tricthylamine (0.18 mL, 1.30 mmol). The reaction mixture was heated to 60 °C and stirred
for 18 h. The reaction mixture was then cooled to room temperature and NaBH, (0.05 g, 1.30
mmol) was added. The reaction stirred 1 h at room temperature. The reaction mixture was
poured into brine (10 mL) and was extracted with ethyl acetate (2 x 10 mL). The combined
organic phases were dried over MgSOQ,, filtered, and concentrated in vacuo. The crude
product was purified by chromatography on basic alumina (0-5% methanol/dichloromethane)

yielding AG. ESI" MS: m/z (rel intensity) 440 (100, M+H).

SCHEME 12

N.
N‘B Boc

oc
16
Reagents and Conditions: (a) methanesulfonyl chloride, tricthylamine, CH,Cl, (b) NaNs,

dimethylformamide, 70 °C, 16h.
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Reagents and Conditions: (c) propargyl bromide, Na,COs, Nal, tetrahydrofuran, 3h.
T CQ CQ
N‘Boc N
16

Reagents and Conditions: (d) neat, microwave, 150 °C, 20 min.

B D SN
N/ N/ e | / | _
_ 4HCI N 4HCI
%\ 2 ) )
O i %
N Boc N N H N=N
AK

Reagents and Conditions: (¢) HCl, methanol

EXAMPLE 16: Preparation of N-methyl- V-((1-(piperidin-4-ylmethyl)-1H-1,2,3-triazol-4-
yDmethyl)-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (AI) and N-methyl-
N-((3-(piperidin-4-ylmethyl)-3H-1,2,3-triazol-4-yl)methyl)-5,6,7,8-tetrahydroquinolin-8-
amine (AK):

Step a: Preparation of tert-butyl 4-(azidomethyl)piperidine-1-carboxylate (16). To a solution
of tert-butyl 4-(hydroxymethyl)piperidine-1-carboxylate (2.00 g, 9.28 mmol) in CH,Cl, (40
mL) was added methanesulfonyl chloride (0.76 mL, 9.75 mmol) followed by triethylamine
(1.43 mL, 10.21 mmol). The reaction mixture was stirred at room temperature for 3h. The
mixture was diluted with NaHCOj; and extracted with ethyl acetate. The organic phase was
dried (MgSQO,), filtered and concentrated in vacuo. The crude solid was used without further
purification: 'H NMR (46-DMSO) & 4.02 (d, J = 6.8 Hz, 2H), 3.95-3.85 (m 2H), 3.13 (s,
3H), 2.75-2.60 (m, 2H), 1.85-1.77 (m, 1H), 1.61 (d, J= 13.2 Hz, 2H), 1.35 (s, 9H), 1.04 (ddd,
J=12.4,124, 4.4 Hz, 2H).

Step b: To a solution of crude tert-butyl 4-((methylsulfonyloxy)methyl)piperidine-1-
carboxylate (0.50 g, 1.71 mmol) in dimethylformamide (6 mL) was added sodium azide (0.14
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g, 2.22 mmol). The reaction mixture was heated to 70 °C and stirred for 17h. The mixture
was diluted with water, extracted with ethyl acetate. The organic phase was dried (MgSO,),
filtered and concentrated in vacuo. The crude solid was used without further purification: 'H
NMR (d6-DMSO) 6 3.22 (d, J = 6.8 Hz, 2H), 2.68-2.55 (m 2H), 1.67-1.57 (m, 3H), 1.35 (s,
9H), 0.99 (ddd, J=12.4, 12.4, 4.4 Hz, 2H); ESI" MS: m/z (rel intensity) 263.1 (5, [M+H]+).

Step c: Preparation of N-methyl-N-(prop-2-ynyl)-5,6,7,8-tetrahydroquinolin-8-amine (17).
To a solution of N-methyl-5,6,7,8-tetrahydroquinolin-8-amine, §, (0.50 g, 3.08 mmol) in THF
(15 mL) was added propargyl bromide (0.28 mL, 3.08 mmol), sodium iodide (0.05 g, 0.31
mmol) and sodium carbonate (0.98 g, 9.24 mmol). The reaction mixture was stirred at room
temperature for 3h. The mixture was diluted with water, extracted with ethyl acetate. The
organic phase was dried (MgSQ,), filtered and concentrated in vacuo. The crude solid was
used without further purification: "HNMR (d6-DMSO) 6 8.30 (d, /J=4.4 Hz, 1H), 7.44 (d, J
= 8.0 Hz, 1H), 7.13 (dd, /= 8.0, 5.2 Hz, 1H), 3.74 (dd, /= 4.8, 4.8 Hz, 1H), 3.47 (ddd, J =
16.8,2.4,2.4 Hz, 2H), 3.06 (s, 1H), 2.80-2.60 (m, 2H), 2.12 (s, 3H), 2.12-1.87 (m, 2H), 1.74-
1.68 (m, 1H), 1.62-1.55 (m, 1H); ESI" MS: m/z (rel intensity) 201.1 (100, [M+H]").

Step d: Preparation of tert-butyl 4-((4-((methyl(5,6,7,8-tetrahydroquinolin-8-
yl)amino)methyl)-1H-1,2,3-triazol-1-yl)methyl)piperidine-1-carboxylate (18) and ferz-butyl
4-((5-((methyl(5,6,7,8-tetrahydroquinolin-8-yl)amino )methyl)-1H-1,2,3-triazol-1-
yl)methyl)piperidine-1-carboxylate (19). A neat mixture of N-methyl-N-(prop-2-ynyl)-
5,6,7,8-tetrahydroquinolin-8-amine, 5, (0.31 g, 1.54 mmol) and fert-butyl 4-
(azidomethyl)piperidine-1-carboxylate, 16, (0.37 g, 1.54 mmol) was heated in microwave at
150 °C for 20 min. The resulting residue was partitioned between aqueous saturated
NaHCOs solution and CH,Cl,. The organic phase was dried (MgSQO,), filtered and
concentrated in vacuo. The crude solid was purified by column chromatography (basic
alumina, 0% methanol/ CH,Cl, to 20% methanol/ CH,Cl,) to afford a 1.4 to 1 ratio of the 1,4-
substituted (18) and 1,5-substituted (19) triazole regioisomers: "H NMR (46-DMSO) & 8.36
(d,/J=5.6 Hz, 1H), 7.90 (s, 1H), 7.44 (dd, /= 7.6 Hz, 1H), 4.27-4.24 (m, 1H),4.22 (d, J =
7.2 Hz, 1H), 3.88-3.77 (m, 2H), 3.88-3.77 (m, 4H), 2.72-2.07 (m, 4H), 1.95-1.85 (m, 4H),
1.64-1.55 (m, 1H), 1.42-1.35 (m, 1H), 1.35 (s, 9H), 1.05-0.98 (m, 1H); EST' MS: m/z (rel
intensity) 441.2 (100, [M+H]").

Step e: Preparation of N-methyl-N-((1-(piperidin-4-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-

5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (Al) and N-methyl-N-((3-(piperidin-4-
153



IVL,,. rs" CO CH3 HH i CR .----....... HN rr CO CH3
NH CSHNI\I,, rr' COCH3 N\ )
WO 2009/121063 PCT/US2009/038805

ylmethyl)-3H-1,2,3-triazol-4-yl)methyl)-5,6,7,8-tetrahydroquinolin-8-amine (AK). To a
mixture of triazole regioisomers 18 and 19 (0.18 g, 0.42 mmol) in methanol (10 mL) was
bubbled HCI gas (generated from H,SO4 and NaCl). The reaction mixture was stirred at
room temp. for 30 minutes. The mixture was concentrated in vacuo to afford a 1.3 to 1 molar
ratio of triazoles Al and AK. The tetrahydrochloride salt was used without further
purification: ESI' MS: m/z (rel intensity) 341.2 (100, [M+H]").

SCHEME 13
0O

0O
a
N—\_/Br _— N—\_/N3
O

@)
20
Reagents and Conditions: (a) sodium azide, H,O, microwave, 120 °C, 30 min

( Lo
b XN
N — R Nw
NN

O
20 21

Reagents and Conditions: (b) propargyl alcohol, neat, 90 °C.

OH H 0
@)
Q C
N/g . '\!z N
N—N \J N N_N\I
O
21 22
Reagents and Conditions: (¢) MnO,, CH,Cl,, room temp.

AH
Reagents and Conditions: (¢) Na(OAc) ;BH, cat. acetic acid, dichloroethane, 65 °C;
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Reagents and Conditions: (¢) NH,NH,, ethanol, 80 °C, 20 h; (f) 1N HCI, diethyl ether.

EXAMPLE 17: Preparation of N-((1-(3-aminopropyl)-1H-1,2,3-triazol-4-yl)methyl)- V-
methyl-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (W).

Step a: Preparation of 2-(3-azidopropyl)isoindoline-1,3-dione (20). A heavy-walled Pyrex
tube was charged with a suspension of N-(3-bromopropyl)phthalimide (1.00 g, 3.72 mmol)
and sodium azide (0.32 g, 4.84 mmol) in H,O (2 mL). The tube containing the resulting
mixture was sealed with an aluminum crimp cap fitted with a silicon septum and then it was
exposed to microwave irradiation for 30 min at a temperature of 120 °C. After the irradiation,
the reaction tube was cooled with high-pressure air until the temperature had fallen below 40
°C. The product was extracted with ethyl acetate. The combined organic layers were dried
with magnesium sulfate, filtered and concentrated in vacuo. The crude material (0.62 g, 72 %
yield) was used without further purification in the next step. 'H NMR (400 MHz, CDCl3) 8
7.86-7.83 (m, 2H), 7.73-7.70 (m, 2H), 3.77 (t, /= 6.4 Hz, 2H), 3.36 (t, /= 8.0 Hz, 2H), 1.94
(m, 2H).

Step b: Preparation of 2-(3-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)propyl)-isoindoline-
1,3-dione (21). A solution of 2-(3-azidopropyl)isoindoline-1,3-dione, 20, (0.62 g, 2.69
mmol) in propargyl alcohol (4 mL) was warmed to 90 °C and stirred for 18 h. The reaction
mixture was concentrated under reduced pressure. The crude product containing both
regioisomers (~1:1 ratio) was used in the next step without further purification. ESI" MS: m/z

(rel intensity) 301.1 (100, [M+H]").

Step c: Preparation of 1-(3-(1,3-dioxoisoindolin-2-yl)propyl)-1H-1,2,3-triazole-4-
carbaldehyde (22). A solution of the regioisomers 21 (0.77 g, 2.69 mmol) in
dichloromethane (10 mL) was treated with manganese dioxide (0.94 g, 10.77 mmol). The
resulting mixture was stirred at room temperature for 2 h. The reaction mixture was filtered

through Celite and concentrated. The crude product was purified by silica gel
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chromatography (0-5 % methanol/CH,Cl,) to afford 0.24 g (31 % yield) of 22 as a single
regioisomer: 'H NMR (400 MHz, CDCls) 8 10.08 (s, 1H), 8.34 (s, 1H), 7.85-7.65 (m, 4H),
4.45 (t,J=12.0 Hz, 2H), 3.77-3.71 (m, 2H), 2.42-2.34 (m, 2H); ESI' MS: n/z (rel intensity)
285.0 (100, [M+H]").

Step d: Preparation of 2-(3-(4-((methyl(5,6,7,8-tetrahydroquinolin-8-yl)amino)-methyl)-1H-
1,2,3-triazol-1-yl)propyl)isoindoline-1,3-dione (AH). A solution of 1-(3-(1,3-
dioxoisoindolin-2-yl)propyl)-1H-1,2,3-triazole-4-carbaldehyde, 22, (0.24 g, 0.84 mmol), N-
methyl-N-(prop-2-ynyl)-5,6,7,8-tetrahydroquinolin-8-amine, 5, (0.17 g, 1.01 mmol), sodium
triacetoxyborohydride (0.27 g, 1.26 mmol) and a catalytic amount of acetic acid (2 drops) in
1,2-dichlorocthane (10 mL) was warmed to 65 °C and stirred at this temperature for 24 h. The
reaction mixture was cooled to room temperature. A saturated aqueous solution of sodium
bicarbonate was added. The product was extracted with dichloromethane. The combined
organic layers were dried over potassium carbonate, filtered and concentrated. The crude
product was purified by silica gel chromatography (0-5 % methanol/CH,Cl,) to afford 0.19 g
(80 % yield) of the desired product, AH: "H NMR (400 MHz, CDCl;) § 8.45 (d, /= 4.4 Hz,
1H), 7.79-7.76 (m, 2H), 7.71 (s, 1H), 7.68-7.65 (m, 2H), 7.30 (d, /= 7.6 Hz, 1H), 7.00 (dd, J
=438, 8.0 Hz, 1H), 4.32 (dt,/=3.2, 7.2 Hz, 2H), 3.91 (dd, /= 6.0, 9.2 Hz, 1H), 3.77-3.66
(m, 4H), 2.82-2.70 (m, 1H), 2.70-2.60 (m, 1H), 2.29 (s, 3H), 2.29-2.23 (m, 2H), 2.12-2.02
(m, 1H), 2.02-1.92 (m, 1H), 1.92-1.80 (m, 1H), 1.70-1.56 (m, 1H); ESI' MS: m/z (rel
intensity) 431.2 (100, [M+H]").

Step e: Preparation of N-((1-(3-aminopropyl)-1H-1,2,3-triazol-4-yl)methyl)-N-methyl-
5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (W). A solution of 2-(3-(4-
((methyl(5,6,7,8-tetrahydroquinolin-8-yl)amino)-methyl)-1H-1,2,3-triazol-1-
yl)propyl)isoindoline-1,3-dione, AH, (0.16 g, 0.37 mmol) in ethanol (5 mL) was treated with
hydrazine (23 uL, 0.74 mmol). The resulting mixture was warmed to 80 °C and stirred for 20
h. The reaction mixture was cooled to room temperature. The white precipitate that formed
was filtered and the filtrate was concentrated in vacuo. Chloroform was added. More of the
precipitate crashed out and was filtered off. The solution was concentrated and dried under
reduced pressure to afford 0.08 g (72 % yield) of product W: 'H NMR (400 MHz, CDCls) &
8.47(d,J=3.6 Hz, 1H), 7.65 (s, 1H), 7.33 (d, /= 7.6 Hz, 1H), 7.02 (d, /= 4.8, 8.0 Hz, 1H),
4.39 (t,J=7.2 Hz, 1H), 3.95 (dd, /= 5.6, 9.2 Hz, 1H), 3.75 (q,J = 13.6 Hz, 2H), 2.85-2.60
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EXAMPLE 18: General preparation of compounds of Formulae (IB) and (IC) in which Rs

and R¢ are both H and L,Y is a substituted or unsubstituted aminoalkyl.

Compounds of Formula (IB) and (IC) in which Rs and R¢ are both H and L,Y is a
substituted or unsubstituted aminoalkyl can be prepared, for example, as generaly described
in Scheme14 below. The skilled artisan will recognize that substituted aminoalkyl
compounds can be prepared by the appropriate derivatization of the unsubstituted aminoalkyl
compound which is prepared according to Scheme 14. Other modifications (¢.g., modifying
the chain length of the alkylene portion of the aminoalkyl group, functionalization of the

alcohol intermediate, etc.) are prepared by providing modified intermediates of Schemes 6-

10.

SCHEME 14
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EXAMPLE 19: General preparation of compounds of Formula (ID).

Compounds of Formula (I) can have the following general structure (1D):

]
A_

K\N
ity e
/

L
Y

wherein Ly, Ly, L3, X, Y, Z, G, J, and A are as described or defined herein. Specific

(ID)

embodiments of the compounds of Formula (ID) are shown in Table 3, below.

TABLE 3
Com- -L;-X -G -L;-Z -J -L-Y
pound
AY H - Kk CONH ~M
AZ H - E\/\/\NHZ CONH v
| s
P
BA H - | CONH M
r,.r’ o ~N N\
| P
BB H - rrf’\/\/\NHz CONH ~M
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Reagents and Conditions: (b) LiAlH4, tetrahydrofuran
Reagents and Conditions: (c) M02, CHCL3 S46
woe@garos3 and Conditions: (d) Na(OAc)3BH, cat.PErEs1009/038805
acid, dichloroethane, 65 C,_ 18 h. 1h NN, Boc N? N
A&Sm:- 047-IRexgent sGangd Condij-Zons: |(e)-J -L-Y
3- phenyll- 2- (phgnyl sul fonyl) -1, 2- oxazi ri di ne,
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ol hyt—amge, [dimethyt fsormam de ey
W Y mI—f] - 1 r\“‘r\/\/\N'_|2 CcO |

BN H - (k CO T
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H
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SCHEME 15
N
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a
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H H

23

Reagents and Conditions: (a) (S)-1-(naphthalen-1-yl)ethylamine, carbonyl diimidazole,
cthyl acetate
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161

ZT




NR2 CZ Nrs-rswNH2 DAHHOCHT rrssw N2 DB HH CH
CH3 DC. Nn osswN N HH
WO 2009/121063 PCT/US2009/038805

Reagents and Conditions: (¢) methanol, microwave, 150 °C, 15 min; (f) NaBH4, methanol,

room temp.

EXAMPLE 20: Preparation of (S)-5-(diisobutylamino)-N-((R)-1-(naphthalen-1-yl)ethyl)-
2-(5,6,7,8-tetrahydroquinolin-8-ylamino)pentanamide trihydrochloride (AY).

Step a: Preparation of benzyl (S)-4-(tert-butoxycarbonyl)-amino-5-((S)-1-(naphthalen-1-
yl)ethylamino)-5-oxopentylcarbamate (23). To a solution of Boc-Orn(Z)-OH (Bachem) (51.6
g, 141.0 mmol) in ethyl acetate (800 mL) was added 1,1-carbonyl diimidazole (24.0 g, 148.0
mmol). The mixture was stirred at room temp. for 30 min. A solution of (S)-(-)-(1)-(1-
naphthyl)ethyl amine (25.3 g, 148.0 mmol) in CHClz was added to the reaction mixture
dropwise. The reaction mixture was stirred at room temperature for an additional 1h. The
mixture was diluted with water, extracted with ethyl acetate. The organic phase was washed
with 0.3 N HCI (500 mL), water and then aqueous saturated NH,4Cl solution. The organic
phase was dried (MgSOQ,), filtered and concentrated in vacuo. The crude residue was purified
by silica gel chromatography (0% to 20% methanol/CHCIs) to afford the desired product 23:
ESI" MS: m/z (rel intensity) 520 (100, [M+H]").

Step b: Preparation of tert-butyl (S)-5-amino-1-((S)-1-(naphthalen-1-yl)ethylamino)-1-
oxopentan-2-ylcarbamate (24). A solution of (S)-4-(fert-butoxycarbonyl)-amino-5-((S)-1-
(naphthalen-1-yl)ethylamino)-5-oxopentylcarbamate, 23, (28.0 g, 54.0 mmol) in ethanol (600
mL) was added ammonium formate (10.2 g, 160.0 mmol) and palladium (10 wt% on carbon,
1.0 g). The reaction mixture was warmed to 55 °C and stirred for 18 h at 55 °C. The mixture
was filtered through Celite and washed with ethanol. The resulting filtrate was concentrated
in vacuo. The residue was dissolved in ethyl acetate and the organic phase was washed with
aqueous saturated NaCl solution. The organic phase was dried (MgSO,), filtered and
concentrated in vacuo. The crude residue was used without further purification: 'H NMR
(d6-DMSO) 8 8.55 (d, J=7.6 Hz, 1H), 8.04 (d, /= 8.4 Hz, 1H), 7.89 (d, /= 8.0 Hz, 1H),
7.78 (d, J= 8.0 Hz, 1H), 7.53-7.42 (m, 4H), 6.81 (d, /= 8.0 Hz, 1H), 5.65-5.62 (m, 1H),
3.96-3.89 (m, 1H), 2.60-2.53 (m, 2H), 1.46-1.40 (m, 7H), 1.33 (s, 9H); EST" MS: m/z (rel
intensity) 386.2 (100, [M+H]").

Step c: Preparation of tert-butyl (S)-5-(diisobutylamino)-1-((S)-1-(naphthalen-1-

yl)ethylamino)-1-oxopentan-2-ylcarbamate (25). To a solution of tert-butyl (S)-5-amino-1-

((S)-1-(naphthalen-1-yl)ethylamino)-1-oxopentan-2-ylcarbamate, 24, (20.8 g, 54.0 mmol) in
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CH;Cl; (600 mL) was added acetic acid (conc. 1 mL), followed by isobutyraldehyde (10.8
mL, 120.0 mmol) and sodium triacetoxyborohydride (28.6 g, 135 mmol). The reaction
mixture was warmed to 65 °C and stirred for 30 min. The mixture was diluted with water,
extracted with ethyl acetate. The organic phase was washed with aqueous saturated NaCl.
The organic phase was dried (MgSOQ,), filtered and concentrated in vacuo. The crude residue
was used without further purification: "H NMR (46-DMSO) & 8.39 (d, J = 7.6 Hz, 1H), 8.04
(d,/=7.2Hz, 1H), 7.89 (d, /= 8.0 Hz, 1H), 7.77 (d, /= 8.0 Hz, 1H), 7.51-7.39 (m, 4H),
6.68 (d, /= 8.4 Hz, 1H), 5.68-5.60 (m, 1H), 3.97-3.90 (m, 1H), 2.41-2.22 (m, 2H), 1.91 (d, J
=7.2 Hz, 2H), 1.58-1.52 (m, 2H), 1.44 (d, /= 6.8 Hz, 3H), 1.33 (s, 9H), 0.75 (d, /= 6.8 Hz,
12H); ESI" MS: m/z (rel intensity) 498.3 (100, [M+H]").

Step d: Preparation of (§)-2-amino-5-(diisobutylamino)-N-((S)-1-(naphthalen-1-
yl)ethyl)pentanamide (26). To a solution of fert-butyl (S)-5-(diisobutylamino)-1-((S)-1-
(naphthalen-1-yl)ethylamino)-1-oxopentan-2-ylcarbamate (2.0 g, 4.0 mmol) in CH,Cl, (35
mL) was added trifluoroacetic acid (20 mL) dropwise. After stirring the reaction mixture for
45 min at room temperature, the mixture was concentrated in vacuo to afford the
trifluoroacetic acid salt. The crude salt was used without further purification: ESI' MS: m/z
(rel intensity) 398.3 (100, [M+H]).

Steps e and f: Preparation of (S)-5-(diisobutylamino)-N-((R)-1-(naphthalen-1-yl)ethyl)-2-
(5,6,7,8-tetrahydroquinolin-8-ylamino)pentanamide trihydrochloride (AY). To a solution of
(S)-2-amino-5-(diisobutylamino)-N-((S)-1-(naphthalen-1-yl)ethyl)-pentanamide, 26, (0.60 g,
1.51 mmol) in ethanol (4 mL) was added 6,7-dihydroquinolin-8(5H)-one (0.21 g, 1.43
mmol). The mixture was heated in microwave reactor at 150 °C for 10 min. After cooling
the reaction to room temp., NaBH, (0.11 g, 2.86 mmol) was added to the mixture. The
reaction mixture was stirred at room temp for 1 h. The mixture was diluted with aqueous
saturated NaHCO3, extracted with ethyl acetate. The organic phase was dried (MgS0O,),
filtered and concentrated in vacuo. The crude residue was purified by silica gel
chromatography (0% to 5% methanol/CH,Cl,) to afford the desired product: "H NMR (d6-
DMSO) 6 8.34 (d, /= 4.8 Hz, 1H), 8.30-8.25 (m, 1H), 8.11-8.05 (m, 1H), 7.92-7.87 (m, 1H),
7.80-7.76 (m, 1H), 7.52-7.38 (m, 5H), 7.17-7.11 (m, 1H), 5.74-5.67 (m, 1H), 4.50 (d, J=4.0
Hz, 1H), 2.71-2.55 (m, 4H), 2.95 (m, 1H), 2.05-1.80 (m, 6H), 1.58-1.40 (m, 11H), 0.76 (d, J
= 6.4 Hz, 12H); ESI" MS: m/z (rel intensity) 529.3 (100, [M+H]").
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Reagents and Conditions: (¢) HCI, methanol

164



DI fa NNcsssw NN DK. NH DL N"sWNH DM N
CSJSWN H2 0 1 Ni
WO 2009/121063 PCT/US2009/038805

EXAMPLE 21: Preparation of (25)-6-amino- N-(pyridin-2-ylmethyl)-2-(5,6,7,8-
tetrahydroquinolin-8-ylamino)hexanamide tetrahydrochloride (AZ).

Step a: Preparation of (S)-benzyl 6-((tert-butoxycarbonyl)-amino)-1-oxo-1-(pyridin-2-
ylmethylamino)hexan-2-ylcarbamate (27). To a cold (0 °C) solution of Boc-Lys(Z)-OH
(Bachem, 10.0 g, 26.3 mmol) in dimethylformamide (80 mL) was added
hydroxybenzotriazole-hydrate (4.3 g, 31.6 mmol), triethylamine (7.3 mL, 52.6 mmol) and
EDAC (6.1 g, 31.6 mmol). After stirring at 0 °C for 1h, 2-aminomethyl pyridine (3.0 mL,
28.9 mmol) was added to the mixture. The mixture was warmed to room temperature and
stirred for an additional 17h. The mixture was diluted with aqueous saturated NaHCQOj; and
extracted with ethyl acetate. The organic phase was dried (MgSO,), filtered and concentrated
in vacuo. The crude residue was purified by silica gel chromatography (0% to 5%
methanol/CHCLs) to afford the desired product 27: 'H NMR (d6-DMSO) & 8.43 (d, J= 4.0
Hz, 1H), 8.39 (t, /= 5.6 Hz, 1H), 7.68 (t,.J= 7.6 Hz, 1H), 7.34-7.19 (m, 8H), 6.94 (d,/=7.6
Hz, 1H), 4.96 (s, 2H), 4.31 (d, /= 5.6 Hz, 2H), 3.90-3.83 (m, 1H), 2.95-2.90 (m, 2H), 1.60-
1.25 (m, 6H), 1.35 (s, 9H); ESI' MS: m/z (rel intensity) 471.2 (100, [M+H]").

Step b: Preparation of (S)-tert-butyl 5-amino-6-oxo0-6-(pyridin-2-ylmethyl-
amino)hexylcarbamate (28). To a solution of (S)-benzyl 6-((tert-butoxycarbonyl)-amino)-1-
oxo-1-(pyridin-2-ylmethylamino)hexan-2-ylcarbamate, 27, (3.8 g, 8.2 mmol) in methanol (80
mL) was added palladium (10 wt% on carbon, 0.5 g). The mixture was stirred under a
hydrogen atmosphere for 2h. The mixture was filtered through Celite and washed with
methanol. The resulting filtrate was concentrated in vacuo. The crude residue was used

without further purification: ESI" MS: m/z (rel intensity) 337.2 (100, [M+H]").

Steps ¢ and d: Preparation of fert-butyl (5)-6-0x0-6-(pyridin-2-ylmethylamino)-5-(5,6,7,8-
tetrahydroquinolin-8-ylamino)hexylcarbamate (29). To a solution of (S)-tert-butyl 5-amino-
6-0x0-6-(pyridin-2-ylmethyl-amino)hexylcarbamate, 28, (2.16 g, 6.43 mmol) in ethanol (14
mL) was added 6,7-dihydroquinolin-8(5H)-one (0.90 g, 6.12 mmol). The mixture was heated
in microwave reactor at 150 °C for 13 min. After cooling the reaction to room temp., NaBH,4
(0.46 g, 12.24 mmol) was added to the mixture. The reaction mixture was stirred at room
temp for 1 h. The mixture was diluted with aqueous saturated NaHCOj;, extracted twice with
cthyl acetate. The organic phase was dried (MgSQO,), filtered and concentrated in vacuo. The
crude residue was purified by silica gel chromatography (5% to 25% methanol/CH,Cl,) to

afford the desired product 29: 'H NMR (d6-DMSO) 6 8.44 (d, J=4.4 Hz, 1H), 8.40 (m, 1H),
165



DN fa NcrssNH2 DOfa NFrwNc,O DP fi N coswji
DQ NCH3 DR N
WO 2009/121063 PCT/US2009/038805

8.32-8.31 (m, 1H), 7.66 (t, J = 7.2 Hz, 1H), 7.45 (d, J = 7.6 Hz, 1H), 7.24 (d, J= 8.0 Hz, 1H),
7.20 (t,J=4.8 Hz, 1H), 7.13 (dd, J= 8.0, 4.2 Hz, 1H), 6.94 (d, J= 7.6 Hz, 1H), 432 (d, J =
5.6 Hz, 2H), 3.95-3.89 (m, 1H), 3.62-3.57 (m, 1H), 2.69 (d, J = 4.8 Hz, 2H), 2.61-2.56 (m,
2H), 1.99-1.95 (m, 1H), 1.89-1.83 (m, 1H), 1.63-1.28 (m, 8H), 1.35 (s, 9H); ESI' MS: m/z
(rel intensity) 468.3 (100, [M+H] ).

Step e: Preparation of (2S5)-6-amino-N-(pyridin-2-ylmethyl)-2-(5,6,7,8-tetrahydro-quinolin-8-
ylamino)hexanamide tetrahydrochloride (AZ). To a solution of tert-butyl (S)-6-0x0-6-
(pyridin-2-ylmethylamino)-5-(5,6,7,8-tetrahydroquinolin-8-ylamino)-hexylcarbamate, 29,
(1.07 g, 2.29 mmol) in methanol (50 mL) was bubbled HCI gas (generated from H,SO4 and
NaCl). The reaction mixture was stirred at room temp. for 20 minutes. The mixture was
concentrated in vacuo to afford the desired product. The tetrahydrochloride salt was used

without further purification: ESI" MS: m/z (rel intensity) 368.2 (100, [M+H]").

EXAMPLE 22: Preparation of compound BI, of a compound of Formula (ID).

Compounds of Formula (ID), such as compound BI, are prepared using the procedure
of Scheme 17. The skilled artisan will recognize that various modifications of such
compounds are possible by providing modified intermediates. For example, different
heterocyclyls corresponding to group Y can be incorporated into the structure by the selection
of heterocyclyl in the starting material in step 1 of Scheme 8, different alkylene groups
corresponding to L; can be provided by the choice of diamine (or diamine synthon) using in

step 1 of Scheme 7, etc.

SCHEME 17
H O . H 0O FT’aoc
Cbz~N OH cbz—N N~~NH
> H
N ~ ~
\NH \—NH
30

Reagents and Conditions: (a) BOP, tert-butyl 2-aminoethylcarbamate, triethylamine,

dimethylformamide
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DT fa NCH3 DU fa N

WO 2009/121063 PCT/US2009/038805
O Boc
y I O Boc
CbZ/N N/\/NH b |
H H,N N/\/NH
NS H
\—NH NS
30 \~NH 31

Reagents and Conditions: (b) hydrogen, Pd/C, methanol

0] I?oc Z |
NS
HzN N/\/NH ¢ N O IT%oc
H > HN A~UNH

N N

\
\—NH 31 NS

\_NH 32
Reagents and Conditions: (¢) methanol, microwave, 150 °C, 15 min; (d) NaBH,, methanol,
room temp.

]

N 0O I?oc ~

HN N~ NH d N O
RS H
N_NH 32 N
NNH 33
Reagents and Conditions: (d) HCI, methanol
=
| =z
SN 0 <

HN NH e N 0 H H

~ AW
N NG

Reagents and Conditions: (¢) Ethanol, microwave, 150 °C, 15 min

EXAMPLE 23: General preparation of compounds of Formula (IE).

Compounds of Formula (I) can have the following general structure (IE):
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CH3 DV fi N"swNH2 & Jwmu The conpounds of Formula
(G could be prepared as descri bed bel ow. SCHEME 22
weEr@IRemgent s and Conditions: (a) ethyl glyoxaP@r/Es2009/038805
et hanol, toluene, 0 Cto roomtenp., 17h; (b) Pd/C,
xyl ene, 140 C. Reagen Rd Conditions: (c) D BAL-H,
CH2C12, -50 C, 10 nArr || 3 _Reagents and Conditions:
(d) tert-butyl 4-am nkB[b Bar bamat e, 3A nol ecul ar
si eves, ethanol, m crowav 150 C, 10 min. (e) NaBH4,
et hanol  HNNHBoc 3 L N
(IE)
‘4 N/R7

.
=y

wherein Ry, Ry, Ry, Ly, Ly, X, Y, and A are as defined herein. Exemplary compounds of

Formula (IE) are shown in Table 4.

TABLE 4
Compd. -R; -Li-X -L-Y | A R,
NI Re
BP CH; CH; £ X
\© | N"
BQ CH3 :-"rr\/\/\NH2 ‘f‘ | AN
\© N"
BR CH: D) X
N
N
BS CH3 WN I/N> é,S AN O
¥ 1 j [
N
X
BT CH3 | N éis | X
o
BU r!‘.r\/\/ NH, CH; Y | X
N/
N/
BW CH; CH; \/O\IH >
B | -
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Reagents and Conditions: (f) Na(OAc)3BH, acetic acid,

4A mol ecul ar sieves, 1,2- dichloroethane, m crowave,

WA R®IM108D m n Reagents and Conditions: (g)PECHIU82099/038805
chloride, nethanol, roomtenp., 2h The skill ed
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and chenptatic effects of the natural ~ligand| fonri
receptor| In addition nodul ati on| can be obt a] ned by
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o3

D
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or CCR5 (Babcock, et|al., JBC 20p3) or CXCR7| (Siéfro
et al., PNAS 2007), delta opioid receptor (DOR) (Pelt®
et al European J of Tmm 2008, Hereld and Jin European
J. of Imm 2008) or a T cell receptor (Kumar et al.
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confl uenc Om~f\he day of the assay, cglls~afe renoved
fromthebat\or, culture mediumr ed and

repl aced w cal cium sensitive dye~{£al ié unB assay
kit; Mol ecular vi ces, Sunnyvale, CA). The cells are

al | Ov‘%aééﬂtsdéﬁ% ¢ Qckidner (ﬁ)‘éﬁdn&??%tﬂh%@ﬁréﬂ%d}ﬂ ténli}ﬁ fell

cul ture Tncubator and t ‘owed to equilibrate to
roomtenperature for no nore than 15 mn befor 2SS Ay
Compound pl ates were generated containing up to @
di met hy- uI}Qin de i : kept at roomtenper @t ur¥g.

Test co ds were @ 0 the cells at a 1:3 N
di i on,Ngand gal ci umnDbi zat i an_was, neasur ed uj\fng
a St

Devittes®s This first read was used to determ ne girr/ect
agoni st activation of the CXCR4 receptor by the
conmpounds. Approxinmately 45 mn after the test
conpound was added, cells were challenged wth SDF-

at ECB0- ECO0 concentration and cal ci um nobi || zatggon
nmeasured using a Flex Station fluorescence inager.
REafchtsdnd € oh@ijpange) NuOes: Bl at.greaty &did diddérbythiny, 65 °C, 18 h.
SDF-1a to calculate | Cso ¥®ncentrations. The |Cso

val ues are reported. In cases, where one was not
deternmined, a percent inhibition at the 1 nM
concentration was extrapol at ed. The conpounds of
the invention generally have an | Cso val ue bel ow 100

I L L - I I L

tion fluorescepse imager (Molecular 7>\~
es




N N H2 142 nM 4HCI N

--=-N,, "o e , NH2 N -.7ss.N'-- hl-
W(:Bz(mmlom N N—---\ NNAN) HHH N 441 1,666 nM N BI/US2009/038805
No,,...... y=.."...--., NHH N 5,100 nM

EXAMPLE 24: Preparation of N-methyl- V-((4-methyl-5-phenyl-4 A-1,2,4-triazol-3-
yDmethyl)-5,6,7,8-tetrahydroquinolin-8-amine (BP)

Step a: Preparation of (4-methyl-5-phenyl-4H-1,2,4-triazol-3-yl)methanol (35). To a o-
xylene (20 mL) solution of 4-methyl-3-phenyl-4H-1,2,4-triazole, 34, (Ivanova, N. V_;
Sviridov, S. I.; Shorshnev, S. V.; Stepanov, A. E. Synthesis, 2006, 1, 156.; herein
incorporated by reference in its entirety for all purposes) (3.0 g, 18.8 mmol) was added p-
formaldehyde (2.8 g, 94.2 mmol). The reaction mixture was heated to 120 °C for 3 h. The
reaction mixture was then cooled to room temperature and was diluted into chloroform (40
mL) and was washed with water (30 mL). The organics were dried over MgSQOy, filtered, and
concentrated in vacuo. The crude material was purified by silica get chromatography (0-5%
methanol/dichloromethane) yielding 1.3 g (37%) of 35: '"H NMR (400 MHz, CDCl3) 8 7.56-
7.52 (m, 2H), 7.48-7.40 (m, 3H), 5.40 (bs, 1H), 4.83 (s, 2H), 3.74 (s, 3H); ESI' MS: m/z (rel
intensity) 190 (100, M+H).

Step b: Preparation of 4-methyl-5-phenyl-4H-1,2,4-triazole-3-carbaldehyde (36). To a
solution of (4-methyl-5-phenyl-4H-1,2,4-triazol-3-yl)methanol, 35, (1.3 g, 6.9 mmol) in THF
(20 mL) was added MnQO; (6.0 g, 68.7 mmol). The reaction stirred at room temperature for 2
h. The reaction mixture was then filtered through a plug of Celite ® and concentrated irn
vacuo. The crude material was purified via silica gel chromatography (0-5%
methanol/dichloromethane) yielding 820 mg (64%) of 36: 'H NMR (400 MHz, CDCl;) &
10.14, (s, 1H), 7.68-7.60 (m, 2H), 7.59-7.45, (m, 3H), 3.98 (s, 3H); ESI" MS: m/z (rel
intensity) 188 (100, M+H).

Step c: Preparation of N-methyl-N-((4-methyl-5-phenyl-4H-1,2,4-triazol-3-yl)methyl)-
5,6,7,8-tetrahydroquinolin-8-amine (BP). To a solution of N-methyl-5,6,7,8-
tetrahydroquinolin-8-amine, 5, (0.39 g, 2.40 mmol) in 1,2-dichloroethane (4 mL) was added
4-methyl-5-phenyl-4H-1,2,4-triazole-3-carbaldehyde, 36, (0.41 g, 2.20 mmol), sodium
triacetoxyborohydride (0.84 g, 3.90 mmol), and AcOH (1 drop). The reaction mixture was
heated to 65 °C and stirred for 18 h. The reaction mixture was cooled to room temperature,
poured into saturated aqueous NaHCO3 (10 mL) and extracted with ethyl acetate (2x 10 mL).
The combined organic phases were washed with brine then dried over MgSQy, filtered, and
concentrated in vacuo. The crude material was purified via chromatography on basic alumina

(0-5% methanol/dichloromethane) yielding BP: 'H NMR (400 MHz, CDCls) & 8.39, (d, J =
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H -..,...... *--. NitF21) 27% 4HC
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4.8 Hz, 1H), 7.58-7.53 (m, 2H), 7.46-7.39, (m, 3H), 7.32, (d, /= 8.4 Hz, 1H), 7.01, (dd, J =
7.2,4.4 Hz, 1H), 4.04-3.92, (m, 2H), 3.78, (d, J=14.0 Hz, 1H), 2.85-2.74, (m, 1H), 2.71-2.62
(m, 1H), 3.33, (s, 3H), 2.12-1.94 (m, 3H), 1.74-1.62 (m, 1H); ESI' MS: m/z (rel intensity)
334 (100, M+H).

SCHEME 19
| AN
N H B f 2
[N N/ N
N O N\/\/\
\ HN NHBoc
(j ~"""NHBoc
N "N—™
36 3 \N_ 37

| N | > 4HCI
7,
N? N
g N
N
J: ~""“NHBoc - I \/\/\NHz
\ v
N= N
37 BQ

Reagents and Conditions: (g) HClg), methanol, room temp.

EXAMPLE 25: Preparation of Zertbutyl 4-(((4-methyl-5-phenyl-4 /-1,2,4-triazol-3-
yDmethyl)(5,6,7,8-tetrahydroquinolin-8-yl)amino)butylcarbamate (37).

Step f: To a solution of 4-methyl-5-phenyl-4H-1,2,4-triazole-3-carbaldehyde, 36, (0.41 g,
2.20 mmol) in 1,2-dichloroethane (4 mL) was added tert-butyl 4-(5,6,7,8-tetrahydroquinolin-
8-ylamino)butylcarbamate, 3, (0.76 g, 2.40 mmol), sodium triacetoxyborohydride (0.84 g,
3.95 mmol), and AcOH (10 drops). The reaction mixture was heated to 65 °C and stirred for
18 h. The reaction mixture was cooled to room temperature and poured into saturated
aqueous NaHCOs (15 mL) and extracted with ethyl acetate (2 x 10 mL). The combined
organic phases were washed with brine then dried over MgSOQy, filtered, and concentrated in
vacuo. The crude material was purified by silica gel chromatography (0-5% methanol/
dichloromethane) to yield 37: 'H NMR (400 MHz, CDCls) $ 8.40, (d, J = 5.2 Hz, 1H), 7.60-

7.57 (m, 2H), 7.48-7.44, (m, 3H), 7.31, (d, J= 7.2 Hz, 1H), 7.0, (dd, J = 8.0, 5.2 Hz, 1H),
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4% 4HCI H NN 1 411 0% N N-"\ A) NNN HHH N | 41
0% NHN..... too---,...,, NN
WO 2009/121063 PCT/US2009/038805

5.01, (bs, 1H), 4.20-3.92, (m, 3H), 3.20-2.60, (m, 6H), 2.20-1.85, (m, 4H), 1.75-1,30 (m,
13H); ESI” MS: m/z (rel intensity) 491 (100, M+H).

Step g: Preparation of N-(4-aminobutyl)-N-((4-methyl-5-phenyl-4H-1,2,4-triazol-3-
yl)methyl)-5,6,7,8-tetrahydroquinolin-8-amine tetrahydrochloride (BQ). Through a methanol
(2 mL) solution of 37 (0.16 g, 0.32 mmol) was bubbled HCl ) generated by the addition of
sulfuric acid to dry NaCl. Upon total conversion of the reaction as monitored by LC-MS, the
reaction mixture was concentrated in vacuo to yield BQ: ESI" MS: m/z (rel intensity) 391

(100, M+H).

The skilled practitioner will recognize that the remaining compounds of Table 4 can
be prepared using similar methods using the appropriately substituted starting materials and
reagents. Alternatively, substituted amine derivatives can be prepared by appropriate

derivatization of the unsubstituted amine (e.g., BR-BT can be prepared from BQ, etc.).

EXAMPLE 26: General preparation of compounds of Formula (IF).

Compounds of Formula (I) can have the following general structure (IF):

N "
k\N R,

X

W Lz, (IF)

2

wherein Ry, R;, L1, L, X, Y, W, J, and A are as defined herein. Specific embodiments of the

compounds of Formula (IF) are shown below in Table 5.

TABLE 5
Com- -W- -J- -L-X -L,-Y j S

pound N Re

CB N - CH3 ﬁf\/\/NHz | X

N% " =~

| N

\ v

CC e - CH3 5“.'-‘-\/\/\NH2 \
AN I
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The compounds of Formula (IF) generally can be prepared by the procedures of
Schemes 20 and 21, below.

SCHEME 20

GOMe CO,Me

Cbz. a b
N/H C Z\N)\

A K/N\n/\/\NHBoc

0]

38
Reagents and Conditions: (a) BOP, 4-tert-butoxycarbonylaminobutyric acid, triethylamine,

dimethylformamide

CO,Me OH
Cbz.- b b

Sy o
NHBoc NHBoc
O \[O(\/\
38 39
Reagents and Conditions: (b) NaBH,4, methanol
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WG 2004231063 PCT/US2009/038805

OH 0
Cbz. ¢ b

S !
NHBoc NHBoc
T 70(\/\
39 40
Reagents and Conditions: (¢) Dess-Martin periodinane, pyridine, CH,Cl,

H o

(0] N q N
Cbz\N | _ N
K/N N Cbz.
\n/\/\NHBoc HN_ NK/
N .Boc
0 TN

5 O
41

Reagents and Conditions: (d) Na(OAc);BH, cat. acetic acid, dichloroethane, 65 °C, 18 h.

= N

N
Cbz\NJ; Cbz\N

N\H/\/\”,BOC K/N\[]/\/\NHz

0
s 0 42
Reagents and Conditions: (¢) HCI, methanol
A X
- ®
N N

co
Reagents and Conditions: (f) hydrogen, Pd/C, methanol
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SCHEME 21

O OEt e) OEt
Cl a H
= N ~"NHBoc

|
N

=N N N
Y Y
S S
43

Reagents and Conditions: (a) 2-fert-butoxycarbonylaminoethylamine, tricthylamine,

tetrahydrofuran

43
44

Reagents and Conditions: (b) LiAlH4, tetrahydrofuran

OH H O
H H
| Xy~ NHBoc c | AN NV\NHBoc

he "
Reagents and Conditions: (¢) MnO,, CHCl;

AN
H O | X | N/
X/H N/ d N
N ~"NHBoc N . Iy
N\fN ~ %/N\/\N,Boc
S 45 5 N N H
Js/ 46

Reagents and Conditions: (d) Na(OAc);BH, cat. acetic acid, dichlorocthane, 65 °C, 18 h.
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QN /
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©
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N
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H
e Y
/N\ -~
48 CJ

Reagents and Conditions: (g) HCI, methanol

The skilled practitioner will recognize that the various embodiments of the
compounds of Formula (IF) disclosed in Table 5 can be prepared by analogous methods using
appropriately substituted starting materials, or by appropriate modification e.g. of an amino-
functional compound (e.g., compound CD can be prepared by di-alkylation of compound

CO).

EXAMPLE 27: General preparation of compounds of Formula (IG).
Compounds of Formula (I), can have the following general Formula (I1G):
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2

wherein Ry, R;, R3, Ry, Ly, X, Q, A, and B are as defined herein. Specific

embodiments of the compounds of Formula (IG) are shown in Table 6, below.

TABLE 6
Com- -R; -R4 Q -Li-X S R
pound N Re
Z PR A
C N rf’r\/\/\NH2 |
%, N
DA H H H X
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DB H H CH CH; XX
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%, H H N
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L |
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The compounds of Formula (IG) could be prepared as described below.

NH,.HCI a, b \ N
N\ Y/
O ‘o] O

EtO

SCHEME 22

Reagents and Conditions: (a) ethyl glyoxalate, ethanol, toluene, 0 °C to room temp., 17h;
(b) Pd/C, xylene, 140 °C.

EtO H
Reagents and Conditions: (¢) DIBAL-H, CH,Cl,, -50 °C, 10 min.

AN NS
.,
N7 N
NHBoc
3

Reagents and Conditions: (d) zert-butyl 4-aminobutylcarbamate, 3A molecular sieves,

ethanol, microwave, 150 °C, 10 min. (¢) NaBHy, ethanol
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........ ) NHN. 331 nM
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N _ f N
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o) 0 HN A~ \HBoc ~""NHBoc
3 ]

Reagents and Conditions: (f) Na(OAc):BH, acetic acid, 4A molecular sieves, 1,2-

dichloroethane, microwave, 100 °C, 10 min

[ S
N/ g | N/
N\/\/\NHBOC N\/\/\NH2
N . |

Reagents and Conditions: (g) thionyl chloride, methanol, room temp., 2h

The skilled practitioner will recognize that the various embodiments of the
compounds of Formula (IG) disclosed in Table 6 could be prepared by analogous methods
using appropriately substituted starting materials, or by appropriate modification e.g. of an
amino-functional compound (e.g., compound DP could be prepared by di-alkylation of

compound CZ).

ASSAY EXAMPLES

Small molecule chemokine receptor modulation, agonism or antagonism, can be
mediated by direct binding to the receptor affecting the signaling and chemotatic effects of
the natural ligand for its receptor. In addition modulation can be obtained by interaction of
the small molecule with effectors of the particular chemokine receptor pathway. Small
molecules can also affect CXCR4 homodimerization (Rodriguez-Frade, et al., J. Cell. Biol.
1999; Mellado et al., Annual Review of Immunology 2001; Toth et al., J. Pharm. and Exp.
Ther. 2004; Wang et al., Mol. Cancer Ther. 2006), heterodimerization with CCR2
(Percherancier, et al. JBC 2005, Sohy et al. JBC 2007) or CCRS5 (Babcock, et al., JBC 2003)
or CXCR7 (Sierro et al., PNAS 2007), delta opioid receptor (DOR) (Pello et al European J of
Imm. 2008, Hereld and Jin European J. of Imm. 2008) or a T cell receptor (Kumar et al.,
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Immunity 2006). Modulation of the SDF-1/CXCR4 pathway can also be accomplished by
targeting the GPR54/KISS receptor (Navenot et al., Cancer Res. 2005), cannabanoid receptor
2 (CB2R) (Coopman et al., International Immunopharmacology 2007), ZAP-70 tyrosine
kinase (Ottoson et al., J. Immunology 2001) or sphingosine 1-phosphate receptors (Yopp et
al., J. Immunology 2005).

EXAMPLE 28: Screening by functional calcium mobilization assay

Functional modulation of CXCR4 was determined by calcium mobilization assay
using leukemic lymphoid CEM cells, which naturally express high levels of CXCR4.
Generally, the assay is carried out as follows: Cells are grown in vitro to confluency. On the
day of the assay, cells are removed from the incubator, culture medium removed and replaced
with a calcium sensitive dye (Calcium3 assay kit; Molecular Devices, Sunnyvale, CA). The
cells are allowed to dye load for 45 - 60 min at 37°C in the cell culture incubator and then
allowed to equilibrate to room temperature for no more than 15 min before assay.

Compound plates were generated containing up to 3% dimethyl sulfoxide in media
kept at room temperature. Test compounds were added to the cells at a 1:3 dilution, and
calcium mobilization was measured using a Flex Station fluorescence imager (Molecular
Devices). This first read was used to determine direct agonist activation of the CXCR4
receptor by the test compounds. Approximately 45 min after the test compound was added,
cells were challenged with SDF-1a at ECgp-ECyg concentration and calcium mobilization
measured using a Flex Station fluorescence imager. Full dose response curves were
generated daily for SDF-1a to calculate ICso concentrations. The ICsg values are reported. In
cases, where one was not determined, a percent inhibition at the 1 uM concentration was
extrapolated.

The compounds of the invention generally have an 1Csy value below 100 micromolar
for inhibition of calcium mobilization induced by SDF-1a. Results for specifed compounds

are shown in the Table 7.

TABLE 7
Compound Ca Flux ICsg (nM) or
% inhibition at 1 uM
| X
N/
N~
H e 142 nM
N = N
| pZ
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EXAMPLE 29: Testing inhibition of CXCR4 pathway by functional morphological SDF-

la induced changes

This assay measures the change in impedance that occurs when cells are stimulated
with SDF-1a. Changes in shape and cytoskeleton result in a change of impedance that is
dependent on the activation of the CXCR4 receptor. This assay is contracted to MDS Pharma
Services and performed as described in

http://discovery.mdsps.com/Catalog/Services/Screening/CellKey/AssayDetails.aspx?1id=7
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(Assay 930070). Briefly, human HeLa cells expressing endogenous CXCR4 are grown in
vitro and receptor activation in live cells is measured using cellular dielectric spectroscopy
(CDS). ECsg is defined as a greater than 50% change in cellular impedance relative to the
ECi90 (10 nM SDF-1a) response. ICsg is defined as a greater than 50% inhibition of the

cellular impedance change induced by an ECgy concentration of SDF-1a incubation at 30

minutes.

The compounds of the invention generally have an ICsy value below 100,000 nM the

cellular impedance change induced by an ECygy concentration of SDF-1a incubation at 30

N?---". .."-. N4
N ?) RCTMUSINBD/038805

minutes. Results for specifed compounds are shown in the Table 8.

TABLE 8

Compound

Antagonist ICso (nM)

5.7

5.5

5.6

5.8

7.3
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EXAMPLE 30: Test compound activity against HIV strains

A selected set of compounds are tested for their ability to inhibit the cellular entry of
T-tropic HIV. The assay for this inhibition is carried out on a contractual basis at Monogram
Biosciences, Inc. using their well established Phenoscreen™ assay. Briefly, HIV strains of
interest are tagged with a luciferase indicator gene to create an appropriate test vector. The
test vector is amplified through transfection and the resulting virus is incubated in the
presence of target host cells where intracellular florescence activity then becomes a measure
of infection. Amplified virus is exposed to target host cells in the presence of a range of test
drug concentrations to determine 1Csy measurements of entry inhibition. A modification of
this test is further reapplied as a novel drug assay used in partnership with a number of
pharmaceutical companies to test the effectiveness of novel entry inhibitors that target
specific chemokines. It can used to detect activity against T-tropic, M-tropic, and dual-tropic
viruses and Monogram Biosciences has a large bank of over 10,000 different virus strains to
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ultimately asses the range of applicability of our chemokine modulators. Certain compounds
are tested to establish efficacy in a number of viral strains.

The compounds of the invention generally have an 1Cs value for viral entry inhibition
in the one of the above HIV viral strains of interest of less than or equal to 100 uM. For
example, compounds A, B, Z, AB, AY, and BP have ICs; values of less than or equal to 10
UM,

In addition, compounds are tested in an HIV replication assay carried out by Southern
Research Institute. The primary assay screens compounds in a microtiter assay which
measures the ability of selected compounds to inhibit HIV-induced cell killing as well as the
toxicity of the test compounds to host cells. Quantitation is performed spectrophotometrically
using the tetrazolium dye MTS (Cell Titer; Promega) which is converted to a soluble, colored
formazan product by mitochondrial enzymes present in metabolically active cells at six days
post-infection. The basic assay involves infection of CEM-SS cells with virus in the presence
of the test compound. Data are analyzed using a statistical software program developed at
Southern and efficacy and toxicity endpoints are determined, as well as selectivity indices. A
follow-up assay is performed using in fresh human peripheral blood lymphocytes and
monocyte-macrophages infected with low passage primary virus isolates. Blood is obtained
from the American Red Cross (screened for HIV and HBV) and mononuclear cells are
isolated by Ficoll-hypaque centrifugation. The following are given as examples (and should
not be taken as an exhaustive list) of virus strains tested: 92UG029 (X4), 92UG046 (X4),
93UG065 (X4), CMUO2 (X4), 91US005 (R5) and 92UG001 (dual X4/R5), the co-receptor
used by each given strain is described in paranthesis.

The compounds of the invention generally have an ICs value for viral entry inhibition
in the one of the above HIV viral strains of interest of less than or equal to 100 uM and an

antiviral index > 10.

EXAMPLE 31: Screening for CXCR7 activity

CXCR7 modulation activity was accessed using PathHunter™ 3-Arrestin GPCR
Assay Pharmacology from DiscoveRx using the protocol recommended by the manufacture
for their CXCR7 B-Arrestin cell line. The compounds of the invention generally have an

ICso value below 100 micromolar for CXCR7 modulation activity using this assay.
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EXAMPLE 32: Screening by competition assay using radiolabelled SDF-1

For radioligand binding competition test of CXCR4 or CXCR?7, the following
components are mixed in the wells of a 96 well plate (Master Block, Greiner, 786201) up to
100 pL assay buffer (50 mM HEPES; 5 mM MgCl,; 1 mM CaCl,, 250 mM Sucrose, 100 mM
NaCl and 0.5% BSA), compounds to be tested or 200-fold excess of cold ligand for non
specific binding determination (SDF1-a R&D, 350-NS), radioligand [1251]-SDF-1a (PKI
NEX346, 2200 Ci/mmol, diluted in assay buffer to give 0.03 nM) and 1 pg membrane
extracts. The plate is incubated during 30 min at 37°C in a water bath, filtered over GF/B
filters (presoaked in 0.5% PEI for 1h at room temperature) with a Filtermate Harvester
(Perkin Elmer), and washed 6 times with 0.5 mL of ice cold filtration buffer (50 mM HEPES;
5 mM MgCly; 1 mM CaCl,, 250 mM Sucrose, 0.5 M NaCl and 0.5% BSA). Following
addition of 50 pL of Microscint 20 (Packard), and incubation during 15 min. on an orbital
shaker, the plates are counted with a TopCount™ for 1 min/well.

The compounds of the invention generally have an 1Csy value below 100 micromolar

for competitive binding versus CXCR4 or CXCR7 activity using this assay.

EXAMPLE 33: Results of functional calcium mobilization assay, cytotoxicity and hERG

binding assessments for selected compounds.

Functional calcium mobilization assay was conducted as described in Example 27.

Cytotoxicity of the compounds was assessed by the following assay. CCRF-CEM
cells in media (RPMI 1640, 15% FBS, Pen/Strep., 1% non-essential amino acids) are
incubated with various concentrations of test compound for 6 days undisturbed. Cell number
relative to no compound controls is determined using either Serotec’s “Alamar blue” per
manufacturers protocol or Promega’s “Cell Titer 96 Aqueous One Solution Cell Proliferation
Assay” kit per manufacturers protocol. The number cells not surviving after test compound
administration is determined for each concentration tested and the ECs (concentration of
compound in which 50% of the cells survive) is determined.

The in vitro effects of the selected compounds on the hERG (human ether-a-go-go-
related gene) potassium channel current (a surrogate for IKr, the rapidly activating, delayed
rectifier cardiac potassium current) expressed in mammalian cells were evaluated at room
temperature using the PatchXpress 7000A (Molecular Devices), an automatic parallel patch
clamp system. Each compound was evaluated at varying concentrations in duplicate up to 10

uM, and the duration of exposure to each test article concentration was 5 minutes. For select
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compounds, the ICsy values for compounds were determined if the concentration in which

50% channel block was observed was <10 uM. For <50% channel block at the 10 uM

concentration, an % inhibtion at 10 uM is listed. All other compounds have an % inhibition

and concentration listed.
A summary of the results is shown in Table 9.

TABLE 9
Compound Ca Flux Cytotoxicity ECs hERG
ICso % / ICso
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t h® Ps a neasure of |{infection. Anplified virjus
i s exposed to target host |cells in|the presence of
range of test drug concentlrations tjo determ ne | C50
me s of entry inhilbitidam A nodifiogaui on of  20% at
t hi S further reapplied as a novel drug assfay
usedN’n rtner gfii NWth a nunber of pharnmaceuti ca
HQconpani e§ tg te t e effectiveness of novel entry 10 uM
I bi fors”th get speci fic chenokines It can |used
ACL act|V|ty agai nst| T-tropig, Mtropic, and
r0p|c wrustt,1 g Mjynogr am Bijosci ences has 4
¥ ove 0, 8o |different virus strains o
: inately asses the range of applijcability of our
chenDkine nDduIators CErtain conpcunds are tested to
est Akl i f £4 r\ar\\l i har AL ct r a1 RS-
o oon of the i nvent S%HB% rallj> an 1|cs0%5% at
Q/)BI or/ entrylnh|b|t|on|rthe one of the
e HNW v raI stralns off interest of less than or 10uMm
eq al to 100 O Eox exanrle, conpaunds A, B, Z, AB
d B have IC50 Nal uds of Iesg than or equal fto
24 nM - 3.1 uM
56 nM - 2.4 uM
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In addition, conpounds are tested in an HV
replication assay carried out by Southern Research

WO a®pi12w6. The primary assay Screens conmpoundBCT/HS2009/038805
mcrotiter assay whi ch nmeasures the ability of

sel ec ounds to i nhi|bi 18 HWV-iinduced cel |l Kkil[linp8uM

as methéE::He toxicity off the test conpounds to host

cells Ftation is performed

S ctrophoﬁpne r|c |1y usilng the tetrazoliumdye MIS

6T ; gdyHanhi ¢h is converted to a sol ubl e,

Q nazan product by m tochondrial enzynes

tabolically active celll s at six days
2et’l on. The basi c |assay i nvol ves infection of

-9S cells with virus in the presence of the tesft

conpound. Data are anal yzed using a statistica

anftwywnrn Nnr Ay dovaol Aannd At Crnt nad nffi ~n /

Fali¥
SUT T 7TvAAT C© HI UHI ulll upvpl UH\'b At JUUTT \,I II ullu \,I T uuuy

and toxicity endpoints are determ ned, as well as
selectivity indices. A followup assay is perforned
using in fresh human peri pheral bl ood | ynphocytes and
nmo Yeopterefaerwep hagasen nitethadinneach off oighas smgepopatedrbergin by
p virus.% .ates. Blood is obtained fromthe Anmerican
TCICIRBY &' 58 (Ser eened for HV and HBV) and nononucl ear
cells are isolated by Ficoll-hypague centrifugation.
The foll ow ng are given as exanples (and shoul d not be
taken as an exhaustive list) of virus strains tested:
92URD29 (X4), 92URD46 (X4), 93UR65 (X4), CMIDZ (X4),
91U5005 (R5) and 92URD01 (dual X4/ R5), the co-receptor
used by each given strain is described in paranthesis.
The conpounds of the invention generally have an |1 C50
value for viral entry inhibition in the one of the
above H V viral strains of interest of |less than or
equal to 100 [tM and an antiviral index > 10. EXAVPLE
31: Screening for CXCR7 activity CXCR7
nodul ation activity was accessed using Pat hHunter TM
B-Arrestin GPCR Assay Pharmacol ogy from Di scoveRx
usi ng the protocol recomended by the manufacture for
their CXCR7 B-Arrestin cell |line. The conpounds of the
I nvention generally have an I C50 val ue bel ow 100
m cronol ar for CXCR7 nodul ation activity using this
assay. EXAMPLE 32: Screening by conpetition assay
usi ng radi ol abel | ed SDF-1 For radi ol i gand
bi ndi ng conpetition test of CXCR4 or CXCR7, the
foll ow ng conponents are mxed in the wells of a 96
wel |l plate (Master Block, Geiner, 786201) up to 100
[LL assay buffer (50 mM HEPES; 5 mM MyCl2; 1 nM CaCl2,
250 mM Sucrose, 100 mM NaCl and 0. 5% BSA), conpounds
to be tested or 200-fold excess of cold ligand for non
speci fic binding determ nation (SDF1-a R&D, 350-NS),
radi ol i gand [1251] - SDF-1a (PKI NEX346, 2200 Ci /ol ,
diluted in assay buffer to give 0.03 nM and 1 [tg
menbrane extracts. The plate is incubated during 30
mnat 37Cin a water bath, filtered over G-/B filters
(presoaked in 0.5% PEI for | h at roomtenperature)
with a Filtermate Harvester (Perkin Elnmer), and washed
6 tines with 0.5 nL of ice cold filtration buffer (50
mM HEPES; 5 nM MgCl12; 1 nmM CaCl2, 250 mM Sucrose, 0.5
M NaCl and 0.5% BSA). Follow ng addition of 501AL of
M croscint 20 (Packard), and incubation during 15 mn.
on an orbital shaker, the plates are counted with a
TopCount Tm for 1 mn/well. The conpounds of the
i nvention generally have an I C50 val ue bel ow 100
m cronol ar for conpetitivdlbinding versus CXCR4 or
CXCR7 activity using this assay. EXAMPLE 33: Results
of functional cal cium nobilization assay, cytotoxicity
and hERG bi ndi ng assessnents for sel ected conpounds.
Functlonal caIC|un1nDb|I|zat|on assay was. conducted as

__________ 1 o — 1 P r— ~ 1 o = "




NNNNNH2 12 nM30 ILIM42%at 10 |ILIMHO N 410 171
NNH 22 nM30 ILIM2.7 ILIMHN L. 41, NNN H2 126 nM
WGE00pA210b3 PCT/US2009/038805

WE CLAIM:

1. A compound of Formula I:

A_
k\N | R,

MYN\L X ()
E

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester
thereof, wherein:

R; and R; are each independently H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted heteroalkyl
including alkoxyalkyl, haloalkyl, CF3, halogen, hydroxy, amino, optionally substituted alkyl
or dialkyl amino, optionally substituted alkoxy, hydroxyalkyl, optionally substituted
aminoalkyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally
substituted arlakyl, optionally substituted arylakyl, carboxy, acyl, optionally substituted

alkoxycarbonyl, or optionally substituted aminocarbonyl; or

R, and R, taken together with the carbon atoms to which they are shown attached,

form a substituted or unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl;
M is H or -G-Ls-Z;
Eis H, -W-J-L,-Y,

Li, L, and L3 are each independently selected from the group consisting of a covalent
bond, substituted or unsubstituted alkylene, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted carbocycyl, and substituted or
unsubstituted heterocyclyl;
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16% at 10 ILIM WD 2009/ 121063PCT/ US2009/ 038805 /- -\
HN /N-\_ " 17INH2 NN 16 nM30 ILIM4.1 ILIM\ CNoTh
WOR0Y/12MEN H2 N 30 nM 50 ILIM39% at 10 | LI M (INET/US20DiIN)38805
NN 44 nM30 ILIM25%at 10 ILIM
X, Y and Z are independently H, NR,Rs, -OR,, halogen, CF3, optionally substituted

alkyl, optionally substituted alkenyl, optionally substituted alkynyl, acyl, carboxy, optionally
substituted alkoxycarbonyl, optionally substituted aminocarbonyl, optionally substituted
alkyl- or dialkylaminocarbonyl, cyano, optionally substituted heterocyclylacyl, optionally
substituted carbocyclylacyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted heterocyclyl;

R, and Ry, are each independently selected from the group consisting of H, substituted
or unsubstituted alkyl, aldiminyl, substituted or unsubstituted carbocyclyl, substituted or
unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclylalkyl, and substituted
or unsubstituted heterocyclyl; or

R, and Ry, together with the nitrogen atom to which they are shown attached form a
substituted or unsubstituted heterocyclyl;

R. is selected from the group consisting of H, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted carbocyclyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted carbocyclylalkyl, substituted or
unsubstituted heterocyclylalkyl,

Jis selected from the group consisting of a covalent bond, alkylene, —-C(O)-NRy-, —
C(0)-0-, -NRy-, and -C(O)-;

R4 is selected from the group consisting of H, alkyl, and substituted or substituted
arylalkyl;

QisCR.orN;

R. is selected from the group consisting of H, alkyl, halo, substituted or unsubstituted
amino, cyano, nitro, haloalkyl, hydroxyl, and alkoxyl;

G is selected from the group consisting of a covalent bond, alkylene, -C(O)-, -C(O)-
O-, and —C(O)-NRy-;

W is selected from the group consisting of a covalent bond and a substituted or
unsubstituted heterocyclyl;

R; and R4 are each independently selected from the group consisting of H, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, and substituted or unsubstituted alkynyl; or

R; and Ry, taken together with the carbon atoms to which they are shown attached,
form a substituted or unsubstituted carbocyclyl or a substituted or unsubstituted heterocyclyl;

Rs and Rg are each independently selected from the group consisting of substituted or

unsubstituted aminoalkyl, substituted or unsubstituted carbocyclyl, substituted or
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cC(NH oNN) N 37 nM 0. 61LIM 26% at |iuM O 1\1)171NH2
ONN 4. 123 nM5.3 ILIM18%at 1 ILIM WO
WQe®91224D63PCT/ US2009/ 038805 H2N NNH2 N 7 POA/6S2009/038805
ILIM46% at 101LIM
unsubstituted carbocyclylalkyl, substituted or unsubstituted heterocyclyl, substituted or

unsubstituted heterocyclylalkyl, alkyl, alkenyl, and alkynyl; or

-L,-Y and R, together with the atoms to which they are shown attached form a fused
substituted or unsubstituted ring; or

E and —L; X, together with the atoms to which they are shown bonded form a
substituted or unsubstituted heterocyclyl;

R7 is selected from the group consisting of H, substituted or unsubstituted alkyl,
substituted or unsubstituted aminoalkyl, substituted or unsubstituted carbocyclyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted carbocyclylalkyl, and substituted
or unsubstituted heterocyclylalkyl; or

L,Y and Ry together with the atoms to which they are shown bonded form a fused
substituted or unsubstituted ring; and

A and B are each independently one or more substituents selected from the group
consisting of H, alkyl, halo, substituted or unsubstituted amino, cyano, nitro, haloalkyl,
hydroxyl, and alkoxyl;

with the proviso that only one of M, E and L, X is H.

2. The compound of claim 1 wherin the compound is of Formula IA-1 or IA-3:

(IA-1) or (IA-3)

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester thereof.

3. The compound of claim 2, wherein:

Q is nitrogen, and

4. The compound of claim 2, wherein:

R; is hydrogen, alkyl, halogen, alkoxy, acyl, alkoxycarbonyl or CFs;
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HOo NN ITIN, .) rNH O F3CACH 113 nM >10 I LI M 20% at
10 ILIM ilk N
WO 2009/121063 PCT/US2009/038805

R; is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl, carbocyclyl, or
heterocyclyl; and
L; is alkylene and X is optionally substituted carbocyclyl, optionally substituted
heterocyclyl, or NR,Ry; or Li-X is

K\NH
I“f\/\/\NHZ or ;“’\/\/N

5. The compound of claim 2, wherein the compound has the Formula [A-2S:

7
AT
x
N" %
N _X
Y, S
\
N—~# Q
|
X
B

wherein .

L; and L, are independently a bond or alkylene;Y is H, NR,Ry, -OR,, carbocyclyl,
heterocyclyl, triazolyl, tetrazolyl, acyl, alkoxycarbonyl, aminocarbonyl, alkyl- or
dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen or CF3; and

X is optionally substituted carbocyclyl, optionally substituted heterocyclyl, or NR4Ry;
or L;-X is

NH
AN N, O |

AN
6. The compound of claim 5, wherein:
Q is nitrogen;
L, is a bond or alkylene;
Y is H, NR,Rs, -OR, carbocyclyl, heterocyclyl, tetrazolyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, cyano, halogen or CF3; and

Ll-X i

NH
AN N, O |

“‘e\/\/N

7. The compound of claim 2, wherein the compound has the Formula [A-4S:
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N NH2 55 nM >10 ILIM45%at 10 ILIM N I?IN (NH 24
nM- 3.1 ILIM HO 411i NNN) NH56 nM- 2.4 ILIM
WO 2009/121063 PCT/US2009/038805

1A-4S
wherein .

L; and L, are independently a bond or alkylene;Y is H, NR,Ry, -OR,, carbocyclyl,
heterocyclyl, triazolyl, tetrazolyl, acyl, alkoxycarbonyl, aminocarbonyl, alkyl- or
dialkylaminocarbonyl, heterocyclylacyl, cyano, halogen or CF3; and

X is optionally substituted carbocyclyl, optionally substituted heterocyclyl, or NR4Ry;
or L;-X is

NH
AN N, f\/\/NQ |

8. The compound of claim 7, wherein:

Q is nitrogen;

L, is a bond or alkylene;

Y is H, NR,Rs, -OR, carbocyclyl, heterocyclyl, tetrazolyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, cyano, halogen or CF3; and

Ll-X i

NH
AN N, f\/\/NO |

9. The compound of claim 1 wherein the compound is of Formula IG-1 or IG-3:

i~
A 7 | Ri LN/ Rz
K Rz N X
N N
N X
g Q7
O~—~q | F
|
O 8
\B 5
(IG-1) or (IG-3)

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester thereof.
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WO 2009/ 121063PCT/ US2009/ 038805 18 nM- 1.8 ILIMH
N 171 N H2 N N
WO 2009/121063 PCT/US2009/038805

10. The compound of claim 9, wherein:

Q is nitrogen, and

11. The compound of claim 9, wherein:

R, is hydrogen, alkyl, halogen, alkoxy, acyl, alkoxycarbonyl or CF3;

R; is hydrogen, alkyl, heteroalkyl, hydroxyalkyl, alkoxyalkyl, carbocyclyl, or
heterocyclyl;

L; is alkylene and X is optionally substituted carbocyclyl, optionally substituted
heterocyclyl, or NR,Ry; or L;-X is

(\NH
ﬁ"\/\/\NH2 NG

12. The compound of claim 9, wherein the compound has the Formula 1G-2S:

7=
A |
™
N
Ne _X
\L1/
O = Q
\\l
B 1G-2S

wherein .
L, is a bond or alkylene; and

X is optionally substituted carbocyclyl, optionally substituted heterocyclyl, or NR4Ry;
or L;-X is

NH
;\/\/\NHZ or O .

AN
13. The compound of claim 9, wherein:
Q is nitrogen;
L, is a bond or alkylene;
Y is H, NR, Ry, -OR,, carbocyclyl, heterocyclyl, tetrazolyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, cyano, halogen or CF3; and
Li-Xis
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110 Various references have been cited
herein, each of which is incorporated herein by
WO efoenzree in its entirety. WE CLAIM 1. A copr@DUszmdov638805
Formula I: RR A11 RR NMNX (0Oy 'I_i E or a
phar maceuti cal |y acceptabl e ol vate, tautoner,

;Q%;qunggﬁL&qgnd/%r ester HE?EE? , Wher ei n: Rl

a R2 e e | pdependentt optionally

substituted aIk@P? optionally substituted al kenyl,

14. Dt dopiuhy oS clbisi D whedinah&ysrypoundpias diredrmubuios4s:t ut ed
het er oal kyl includi ng al koxyal kyl, hal oal kyl, CF3,
hal ogen, hydroxy, ahxfi0ptNonally substituted al kyl
or dial kyl am no, opti on substituted al koxy,
hydr oxyal kyl, optio y pStituted am noal kyl ,
optional ly substituted carbocyclyl, optionally
substituted heterocyclyl, Mpti&gnally substituted
arl akyl, optionally subs i tuted aryl akyl , carboxy,
acyl, optionally substityted al koxycarbonyl, or
optional ly substituted amhocarbonyl; or R1 and R2,
taken together with t bon atons to which they are
shown attached, forma -ttt ed or unsubstituted
carbocyclyl or a substit nsubsti tuted
het erocyclyl; Mis H or \>B%§hg2'Y'

Ei

wherein .

L, is a bond or alkylene; and

X is optionally substituted carbocyclyl, optionally substituted heterocyclyl, or NR4Ry;
or L;-X is

NH
AN, O |

AN

15. The compound of claim 9, wherein:

Q is nitrogen;

L, is a bond or alkylene;

Y is H, NR,Rs, -OR, carbocyclyl, heterocyclyl, tetrazolyl, alkoxycarbonyl,
aminocarbonyl, alkyl- or dialkylaminocarbonyl, cyano, halogen or CF3; and

Li-Xis

(\ NH

ﬁ\\//\\w//\\NHZOr;\v/A\v/N\V/J |
16. The compound of any one of claims 1, 2 or 9 wherein:

Ll-X i

/\/\N/\ /\/\N (\NH
oéL\/NH, LK:LH,/”\[::I\/N\/J or
//\T::j\ NH
NHZ, 1111:\/\/\NH2 or O and

L2-Y i
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L1, L2, and L3 are each independently selected from

the group consisting of a coval ent bond, substituted
wW@roognswhst it ut ed al kyl ene, substituted or PCT/US2009/038805
unsubstituted al kenyl, substituted or unsubstituted
al kynyl , subSthtuted @ substituted carbocycyl, and
substi t ul,ed_or (unsubst|i t ut ed heterocyclyl; XY
Z & e ingependent | y~H SNRaRb, - ORe, hal ogen, CF3,
_noppi onal |l y substiktuted al ky ptionally substituted

al kenyl, optionally Substituted al kynyl, acyl,

arboxy, optionally substit ted aIkoxycarbonyF
ptlona y sub &ltute N am n carbony ptio
Substituted al I |alky m nocarbonyl , cyano,y

optlonal substltuted

etero cIyIac , ‘Optionatly
substi tuted carbocycl yl acyl, substituted or :
unsubstituted carbocyclyl, substituted or '
17fﬂnsmhquhubédahmﬂeﬂmdynﬂmkmnmoumimRabamdﬁRhlare each
i ndependently selected fromthe group consisting of H,
S jituted or upsubstituted al kyl aldi m nyl,
@ t ut ed carbcy| , Substituted
pecycl yl al kyl X stthst'i t uted or
ycl yl alkyl, an bstituted or
WMHZ and Rb,
gen atomto w they are
3 bstituted nspbstit ut ed
’ ; “is selected ¥ he group
stlng of H5 s ted or unsubstit uted al kyl ,
jituted or uns bsﬂ ed heteroalkyl subst i t ut ed
nsubstltut@ p0 subsm| ted or
Ubst tuted he erocycN lut ed or
nsuhstltut d bocy«lyl@lkyl ubst tuted or
wsubisti tut ed Héter qegsiyal kyl | H Jis selected
e group ConSIS\I|o a coval ent bond,
, -C(0)-NRd-, ™= 0-5 -NRd-, and -C(0)-
el ect ed frontthe gro-o con3|st|ng of H, aIkyI

ubstltuted or s ed arylalkyl; Qis CR, or
Re is select - the group consisting of
NH aIkyI halo substhuted or unsubstituted am no,
y kyl, drOX xyl;

consi sting of H tuted or unsubstituted
substituted or tuted heteroaryl,

ut d or bstltut"d kyl. subs Nuted or
a ken I st tgg’d\gt:2
SN an

, taken

with the carbon ato o which they are shown
forma substi nsubsti tut ed

¢l yl or a substituted =/ unsubsti t ut ed

sy ocycl yl ; R6 are h i ndependent!|y
cted fromthe group |st|ng ubstltuted or

Nun~ bstltuted am noal Ky, .ubstltute unsubsti t ut ed
t ut ed_ov—_nsubsy tuted
oarbncyclylalkyl bst i uted or unsubst]tuted
et-eMocyclyl, substit unéd unsubs??(fi}

clylalkyl, alk |, and kynyl ; or

atons to which they
are shown attached frorma fused substituted or
unsubstituted ring; or 219 E and -LA, together wth
the atons to which they are shown bonded form a
substituted or unsubstituted heterocyclyl; R7
is selected fromthe group consisting of H,
substltuted or unsubstltuted aIkyI substltuted or

I T T Y 1 L I N .L__l o I T T 1




(IA-1) or NLi or a pharmaceutically acceptable
salt, solvate, tautoner, stereoisoner, and/or ester
w0 b@paafo68. The conpound of claim 2, wherein: ELT/ES2009/038805
nitrogen, and O 4. The conpound of claim 2,
yein: Rl is hydrog al kyl, hal ogen
ycar bonyl or CF L 214
drogen, al kyl, hetergalkyl, hydroxyal Ry

|
\}QJ\(VL Nre Qb/%(cl gl p’f?ﬁ%"ﬁ'ﬁgg: t ueﬁ/\ANHz

Ncyclyl optional | y=sybstituted het gy > or
rL1-Xis NHNH2|or N 5. The\co of
wherei n the cormpou s the Forw S:

L1 and L2 are dependently ab or ,

ene Yis NRaR car go
ocycIyI J;r|| y tetrazoll
Nal oxycar bonyl Namifhocar bonyl, al k)N r

Nicar b WH/MQ IyI ac N\Wane’\
; and XHs optl
clyl, opt'i’o subs
rL1-X

N N H
NZ | N*Z | K/O N7 | N | _N
. X N
= ~ \N
\N| N =
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NH /NH2 or i N 6. The conmpound of claimb5, wherein: Q

is nitrogen; L2 is a bond or al kyl ene; Y is H,
WORBRN210630RC, car bocyclyl, heterocyclyl, tetrarcli/ys2009/038805

alkoxycarbonyl aninocarbonyl al kyl - or

ylan1nocarbony . 0, hal CF3; and
| s NH IN H2 or conpougpd | I ai m 2,
SN eln t he co n N a the For muNa DNA- 4S: | A-4S
and -are indepen Iy a bond or
Ikylene Y |E HH NRaRb, -ORc, carboc d
N erocyclyl, triazoN tetrazonN NH
\ 2

V= oxycarbonyl amn bonyl y al kw _Nor
di | ani nocar bonyl , hg -.ocyc?ylacyl ¢ , hal ogen
oriEf%; and Xis @ onaIIy subg

cyclyl, optiagnally ~-ost|tuted heter ocycl yl, ,or
NRaRb; or L1-X is N H ssiNL12 or The conpound

_~of~claim?7, Qis nitro en| is a bond or
4‘sn1ene; Y i

(N\@ ocycl yl Xy
amynocar bon

NRaRb, -OR “Nar
I yl,

zol yl, al koxycar
|- or dlalkylan1nocarbonyl cyano,
al ogen or CF3; [and L1-Xis N H or The conpound of
aim1l wherei he compoupmd=\s of_Kormul agl G 1 or

N
N-R 3 N—-N
aaa S o
@)

/

2 H 2 H 2
N N— |
N
N
NOS hh N N—
N—N -
e AT S
‘>\NH }NH N—N
& Y
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A\ Ri
sol vate, tautoner, stereoisoner,
waeosTewex onpound of claim9, wherein:

or a pharmaceutically acceptable salt,
and/ or ester thereof

Q i S ni BEDYSIVNI/038805

and Rl NR2 - is 11. The conpound of claim9, wherein:
R1 i s hydrogen, 2% hal ogen, al koxy, acyl,
ZgkKoxycar bonyl ag la R2 i s_hydrogen, alkyl,
~ ‘* oal kyl, hydrdxyatrkyl, al koxyafKy rbocycl yl,
N'or Yhet er ocycl yl ; i Xis
'\bpt onal |y

bstituted het ern lyl, or NRaRb;
orN 12. The conpaynd of claim9,

Neqimpoynd has the For 1G2S: |G N,
a al kyl ene; %\37 X is oftNonally nH
subst Nt #t ed car,bocyclyl/ optional |y subdtitured ,
heteraecysl yl, or NRaRb; <X is NHsiNLl-12 or s'sN
13npound of cl a@her ei n:
N \N
N\ N~

N N

N—N HN \ N=N
LAy W

N\le\LS»aNF I
%;NWMQSHW ed carbocyc %I,
u g%
N

L1 is
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Qis nitrogen; L2 is a bond or alkyl ene; Yis H

NRaRb, -OR,, carbocyclyl, heterocyclyl, tetrazolyl,
W@bwosywer bonyl , am nocar bonyl, al kyl - or PCT/US2009/038805

di al kyl am nocar bonyl, cyano, hal ogen or CF3; and

2 is NHor /\./ A2 The conpound of claim?9,
~ | ei n the conpolnd the Formula 1G4S: NX Li Q1
N7 Y wherein. L1 i®Nayondgor alkylene; and Xis
OpiNLONA | sup]ﬁtzl t ut edNgar S\ICMNI%P“ o?al l'y
subsTi t ufjed ory NRaRb; L1-X is NH
(rs/ conpound of claim9, wherein:
H bond or al kyl ene;
4 ]
NS NS
N o u | N o
HN N/\/N \N HN N/\/NH N
N H N H HN
HN / , HN J ,
=
- ]

=
|
N
HN NH, & Z
I\/\/ | - |
HN"Xq N j/ N
ﬁj HNI\/\N HNI\/\/NHZ
N HN//\N O HN//\N O
H , \) , \J ,
= = =
<) . )
N N N \
IN\ /EN\/\/\NHZ /E NN /QNj
7 N— -z z H
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Y is H NRaRb, -OR, carbocyclyl, heterocyclyl,

tetrazol yl, al koxycar
waele@biyloedn nocar bonyl ,
L1-Xis NHissN H 2 or
claims 1, 2 or 9 wher

bonyl, am nocar bonyl, al kyl- or
cyano, hal ogen or CF3; BGITIUS2009/038805
16. The conpound of any one of

ein: L1-Xis NH O, r 5 siN H2

Hand L2-Y is 17. The cqu of claim
[jii:#ﬁ}reln the conp un sel ect gd ronN

N N
,[j \//\\/A\ /L: \//\\/A\ N/\\//\NHZ
N7 N— H N7 “N—
N_—j N_
= = | =
< g ]
= | N N N
= N— N—
N N 72
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NON? NN NN LiHN HN N HN HN N N NH2 OHNJO

t hereof 18. A pharnmaceutical conposition conprising a
w@ompaneads of claiml1l, 2, 9 or 17 or a phar maceRCi/Us1009/038805
acceptable salt, solvate, tautoner, stereoisoner,
AdrNor ester ther d a pharnge 709
tabI e exci pi@nt| . The pharqa
Nconposition of claNm8, further

-addi ti onal phar tically activenanpound.
H H H
N7 N fr/$ N~ NH2 %;/N\/\NHZ
X | N

% lN Nﬁ/ Nﬁ/N
A , /N\ . /N\ .
Z 7 Z
\N| \N| \N|
N— N— N—
BN BN .
= | N\/\N ” % | N\/\N ” yZ | N\/\N |N\
NQrN H Nﬁ/N H Nﬁ/N H =
/N\ , O\ , O\ ,
Z = Z
C) g g
N— N— N—
HNJ; HN HN HN
N NH
K/N\[]/\/\NHZ o Y\/\/ 2 K/N\n/\/\ﬂ/é\l\lj
O 2 O 2 O 2
Z Z Z
. < <
N N N

-
-
-



20. A nethod of treatnent or prophylaxis of a disorder

associ ated wi th chenoki ne receptor activation in a
w@aivamtoed n need of such treatnment, conprisi ngPCT/US2009/038805

adm nistering to the patient an effective anount of at

= one conpound of claiml1, 2, 9 or 1 The
~ d of cI ein the patl ent mneed of

N'st ¥’ gi.ﬁg: ]22 The method of "cl i m 20
patient | spfferin 4N>omaHd| rder ™

¢ frag man i 5.11 Yy vir
f|-ect|or@9 i Wrug infe
23. The peikod of clai m20 rein the

natient is sufferi m or at risk uffering ’

fl uw adder cancetl, _ ast cancer, o,Ict al cancer,

entonetri al cancer, ™Medd & neck cancel, Teukenia, |ung
S

ONES Norrayhem- sral | - ceN~"Tufg,
ovari an ca Ny Prostate c testicul ar
, uterine cervi cal cer J thyroid
, gastric brai n st i 0, cerebellar
astrogytomm, cerebr rocytoma epe ma, Ewing's
sfam’ly f tﬁrﬁé germ celyl  tuno
Ho EXNF aef ani al ca er N gkln s di.gegse, Nl etkeni a,
acut eNJ yn:phq@ll c le 2~ acut el ot ] a,
O)\I‘I cancer, rrBdu , ,ﬁneu oblas oI, brain
general I y odgki n' s Iy 2
fe€sar conn, fibrous his¢ oma of bone,

r abdorryosarcoma soft tissue sarcomas

ret i ngbl ast onwg,

gd |n€ry, supratentorial primtive neuroec:t| I
y anoypipeal tunors, visugl @ hway and hypot ha|
2

gl i omanW\I;rQ' t unor o ac | ynphocytic | @ukem g,

o” ayul f{ acut € n)& o(d\ kemNa ~adulg n Ki i7" >Nk,
I 9‘ , chronic} \e) | c | eukeny
| eukem a, e \ cancer, ha| r
ukem a, ki dney can , multiple nyel 0
cance creat’ic cancer, primary central nervous
syst eE LE?homa skin cancerg™ smal |l -cell 1ung
carnger " 24. The method of cl 0, further conprising

P'Ivrf@\/é’t‘NkIzeast on addi f{_eqak phar maceuti cal | y
g b

npoundm co or alternatlontothe
HoN

(Zqilﬁ\n\\;l st
M

226



WO 2009/121063 PCT/US2009/038805

227



WO 2009/121063 PCT/US2009/038805

228



WO 2009/121063 PCT/US2009/038805

x
P
El
\/\/\NHZ
AN
S
N
1
Hy .
El\/\/\
NH,
x
F

229



WO 2009/121063 PCT/US2009/038805

\ AN

A
\
/

Z
Z
I
S
2unim

P
I
N
P
2
=
I
)

\ 7/

N\/\/N\) K‘\/\/N\)
H H
P P4
or 5

or a pharmaceutically acceptable salt, solvate, tautomer, stercoisomer, and/or ester

thereof.

18.

A pharmaceutical composition comprising a compound of claim 1,2, 9 or 17 or a
pharmaceutically acceptable salt, solvate, tautomer, stereoisomer, and/or ester thereof,

and a pharmaceutically acceptable excipient.

. The pharmaceutical composition of claim 18, further comprising at least one additional

pharmaceutically active compound.

. A method of treatment or prophylaxis of a disorder associated with chemokine receptor

activation in a patient in need of such treatment, comprising administering to the patient

an effective amount of at least one compound of claim 1, 2,9 or 17.

. The method of claim 20, wherein the patient is in need of stem cell mobilization.

. The method of claim 20 wherein said patient is suffering from a disorder selected from

human immunodeficiency virus infection, flavivirus infection, pestivirus infection and

cancer..

. The method of claim 20, wherein the patient is suffering from, or at risk of suffering from

bladder cancer, breast cancer, colorectal cancer, endometrial cancer, head & neck cancer,

leukemia, lung cancer, lymphoma, melanoma, non-small-cell lung cancer, ovarian cancer,
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24.

prostate cancer, testicular cancer, uterine cancer, cervical cancer, thyroid cancer, gastric
cancer, brain stem glioma, cerebellar astrocytoma, cerebral astrocytoma, ependymoma,
Ewing's sarcoma family of tumors, germ cell tumor, extracranial cancer, Hodgkin's
disease, leukemia, acute lymphoblastic leukemia, acute myeloid leukemia, liver cancer,
medulloblastoma, neuroblastoma, brain tumors generally, non-Hodgkin's lymphoma,
ostessarcoma, malignant fibrous histiocytoma of bone, retinoblastoma,
rhabdomyosarcoma, soft tissue sarcomas generally, supratentorial primitive
neuroectodermal and pineal tumors, visual pathway and hypothalamic glioma, Wilms'
tumor, acute lymphocytic leukemia, adult acute myeloid leukemia, adult non-Hodgkin's
lymphoma, chronic lymphocytic leukemia, chronic myeloid leukemia, esophageal cancer,
hairy cell leukemia, kidney cancer, multiple myeloma, oral cancer, pancreatic cancer,

primary central nervous system lymphoma, skin cancer, and small-cell lung cancer.

The method of claim 20, further comprising administering at least one additional

pharmaceutically active compound in combination or alternation to the patient.
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