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present invention relates to certain substituted
pyridinyl and pyrimdinyl derivatives that are
nmodul at ors of gl ucose netabolism Accordingly,

compounds of the present invention are useful in the
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di abetes in adults (LADA), early-onset type 2 diabetes
(EQD), youth-onset atypical diabetes (YOAD), nmaturity

woenmen7adsabet es of the young (MODY), PCT/US2006/000616
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mal nutrition-rel ated di abetes, gestational diabetes,
coronary heart disease, ischem c stroke, restenosis
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an individual that is experiencing or displaying the
pat hol ogy or synptomatol ogy of the di sease, condition

woroodiozasder (i.e., arresting further devel opneeit/usfo06/000616
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t he pat hol ogy and/or synptomatol ogy), and(3)

Aneliorating the disease; for exanple, aneliorating a

di sease, condition or disorder in an individual that

i s experiencing or displaying the pathol ogy or
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Ri is carbo-C .6-al koxy optionally substituted wth
C3-5 cycloalkyl; RZis Hor CH3; R3 is Cl.4 al koxy; Rt

w0 g00ser@e6t ed fromthe group consisting of H QBHMBUSIOHB000616
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CH2CH3, F and C; R5 is selected fromthe group

consi sting OF OCH2CH2CH2OH, S(O) 2CH3, CH2CH2S( O 2CH3,
NHCH2CH2OH, cyano, CH2CH2CH, CH2CH2CH( CH3) OH,
CH2CH2OP( O) (OH) 2, S(O) 2NHC( O) CH2CH3, CH2CH2CH2CH,

SO 2650 G cnNEEk; 28R @) (2R, 38
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[ I
R o R T s PRt B st
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are useful for the protection against H V infection.
The conpounds are of the general formula: in which W

W@ 20v60%6264 Ni t rogen or carbon atom Y is absentPOF/USR06/000616
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hydrogen; Rl to R7 can be hydrogen or straight,

branched or cyclic Cl1- alkyl; R8 is a substituted
heterocyclic or aromatic group; Ar is an aromatic or

het eroaromatic ring; and X is specified ring

structure. PCT Publ i cRET&TLEN DERERPOENII1518 t o

Anor MERpal 5p. descry tain substituted nitrogen
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PEOTHE® CxERACherebtast dalrd raits bi tSeaetaVaticom obthbes may
becepinrzemwdosap&&%ﬁ&edgﬁ\@sﬂﬂfﬁ%%%ﬁ l4.ng Q%Ehé"ﬁ" mple
n r

E joavention Brow des_ conpounds
ar nac Ut -Esl | Pﬁoﬁ%ncffb?ontlﬁ@dtbxealqmmuvefblt

paufﬁnyanlCIﬁOEﬂIéMUﬂ&imbﬁ§|&ﬂlﬂﬂl ﬁgégéﬁflﬁqicﬁgsure, at

% Ituf?al‘tl cular HV infection
par APy EF O (WEOFEULLEY BiRvobecetsidnedaspomadly Rie

Wtamoufhe pexrpmamés anﬂetﬁ@%&uﬁ?Qngomﬁlr%aggswimlb%de

t t reatment anpunt of a conpoun
For t%%[ H{‘f ‘f%/lslt)m?fﬁ:1 oP9 et Ph&AirdeR ki taliny i 5e cepteatilaged
%I&Tfra@gt er Tlows preder sgut hiefeobpot futng gg‘goﬁbgreq% iR sub—

har maceut i cal _conposi tion
{%@geagﬁegﬁ%%t%?g%g%t?p&? gfmil—fFX/ 5% &OH: GrF, ior Sﬂbrframe

%ifn?ggsgp ;@f of wgs i ded |Egﬁd% tndﬂf Sb?ﬁ%%aﬂn%do}?%g is
1

Formil a | ,ﬁgof a Eﬁarlﬁr]g%beeu °Eafty v abf® mgher of
TSR ngr OpRiiaag ti her &of ‘canhePbil ns@aek KekSframe may be
i ndependently Nor CH Q T, U V, W X, Y and Z are

i ndependent |y sel ect ed from H R acyl, F, d, Br, I,
OH OR NH2, NHR NR2, SR SR S2R S NHR S2- NHR
S-NRR, S2-NRR , NHacyl, N(acyl)2, COQ2H, CO®2R, where R
and R are i ndependently sel ected from strai ght chain,
branched or cyclic alkyl or aralkyl groups, as well as
aryl and heteroaryl groups; andRl, R2, R3, R4, R5 and
R6 are independently selected fromH, straight chain,
branched or cyclic alkyl, aralkyl, aryl heteroaryl,

a_cyl (RC-) and |mdoyl (RC(NH) or RC(NR”) ) groups.

T "

oy o o



I n anot her enbodi nent, pharmaceutical conpositions
i ncluding at | east one conpound of Formulas (1)-(XVII)

W@e@opra94 ded. I n certain enbodi nents, at | easPCHUS2006/000616
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second active conmpound is adm nistered to the host to

achi eve conbi nation therapy. The second active

conpound can be another antiviral agent. BRI EF

DESCRI PTI ON OF THE DRAW NGS Figure 1 shows inmages of
stiginedscelds iapdobl ot sndteat il e, spest fd Citbuffcation
TN14003. A: The binding of TN14003 to CXCR4 was

bIS¥Eked- by prei ncubati on of 400ng/m SDF-1 . Cells

vere i myuRasAi Nedilyrsi NENhED- bR &dCRtL Ols received
pepti de (@? or biotinlabel ed TN14003 (b & c) and

sPrePraT R POShP ulat-edir Fiothafsne O(+@¢)Basesll| 8ot r other
plsai Repbat®a-va hhaSBs ltdf @ecd Ovdrigacxad shep. fivredpbhes &1, ..
ice-cold aceLone c). B: Northern blot analysis and |

WES R W ot R EnBR 75T s PER Ut STSRGRPERRT difftehent or bridge
|e>mbessh<ﬁwh)l evehs Bf}a@ﬁ@msqum bwogaﬁg; pans&dvierkl with an
i_nes, NDA-MB-231 a - MB- 435. b-actjn_was used as

L BRERRG SHRCY FOCIbotn ST A SORRE N TOG ADNSDorerer
CXCR4r pfodreiamoaheeebhltabdar Eacek furcams VDAFMB-riddtighdxer 50

MDA- MB- 435 cel |l li.nes hy usi bi otinyl ated TN14003
ahdYsttept aevipdcioﬁ’-lg(e)%j Vﬂlgéi 8d“%—9(aﬁ S(oﬁlé:gfgcg% o%o.m Rubrarer
werdeckoomtathest aunegb iy mephex blhee . syDrhRepiasenbati ¥eom the

[ r c | i of .C W th_the .
POL Ry B G FRI400% oy BAral 177 ‘SnGerHbd:t (L dggpeccive
sedtirahstnfofhcedst sekawiorspati e?it/s 28nd hor mEkchr dast

ti i i ' oW
pRoSDRry ab1 on-r AL THednat g NOALWB- 231 GBI B ohnet
WiStR t 007 ha7heresy SDFCidipgr a3eaghar SetbauleRied to the
phesphor ¥ ald entaf s&kdctothl s activalksgne wass Bl eekedat

w th TN14003 or AMD3100 in a dose-dependent manner.
FighFerse iEthergeipfv bichaREmMa Y iuti 1 17he fiatishys Rewsiding
t hat t HREs Lk B~ 43ia caldus shayernodanab el iy g HRE

activity in nornoxia that can be suppressed by either

CRERACEPENA dPeHRE? GIRRBCTHRE adi%ti vPt y-i MyrBagede. 5

fC @%gzkm_lhe/ch Q¥ &ﬁ?fhﬁfrél_&g Ngh_»lsé@i@@ @@pﬁﬁ@ﬁﬁ@;&@t 8t ?ﬁ’&h data
S or -1, si . Figure 4 shows inages of a

déﬁﬁmsﬁ% &t ﬁSE%‘F‘bgiPuﬁFFFi : r?j‘ogiug‘?i R e Pggselect

THNDA0O8s as syncepofii esd HBHJUE Ba argh @as ke tB@eS @frovided to

stained cells. Biotin-label ed TN14003 _was used to.

AP ROT S SFoP LI T PORREREY cBl | Dopf EoTh ArAPE AL FiF

vanui oislecnc &t wat clonshenf pYEABs [aSsiResell dsca Bilireahes8 for

that 1 C50 of WzzL81 |1S..is |ess than M_Figure. 6 .

SRERESTRe e AE5 - S1r 107 TRDEB1TE = Fgdire tganemiteed

shewsreangeaphnothe heradR Coanat yisi haper forimeckgrs t (t=1, 2,

dgscyi bed | . . T HE

| RVERTT ON e anae. Rt ABAC BRH EorhoL 11 Ohe o5 Ly Bhousn

oithpr avieurtl HDY spfees ingmberetudee wudgliplexat oey be limited

alyl,eviat SSL.0N: e

e R e e e EST o Cndoinde. Tasery bad herbip-oad

hagkat et ffacheytrandmitéedcs indlich dekErRat pease fBonsimmdhe

pehepip Blldng BRLELE JRCERERS & IAkkBLdiddnRF £AUNGcsent

that t'hese conpounds have increased bioavailability

afdSet P \FaPnPe nd? bidvi o EXCRE rEdep? 0rs vy SPFOYer

- d&@_@”@ﬂd&mov%irg@@bﬁﬂgec%\i%ﬁ_lgﬂ@%pg%@%§. ant agoni st s.

Active Conpound, and Physi ol ogically Acceptable Salts

and Prodrugs Thereof In one enbodi nent, a conpound of

Formula I, or a pharmaceutically acceptable salt,

ester or prodrug thereof, is Tcﬁ“ovi ded for the

treatment or prevention of HTV infection, or for

reduction of synptons associated with AIDS, in a host

in need thereof: wherein each Kis independently N or

CH Q T, U V,W X5Y and Z are independently sel ected

fromH R acyl, F, d, Br, I, OH OR NH2, NHR NR2,

SR, SR, S2R, S-NHR, S2-NHR, S-NRR1, S2-NRR , NHacyl,

o ~



side effect (Hendrix, et al. (2004) Journal of
Acqui red | mmune Deficiency Syndrones 37(2)). The

wo adober62es not a result of the compound' s abiPECT/YS1006/000616
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bl ock CXCR4 function, but due to its presuned

structural capacity for encapsulating netals. O her

ni trogen containing bicyclic nol ecules have been

devel oped as CXCR4 ant agoni sts. European Patent

Publ i cat.i_on 31 2 d,P tion

097 004 3017t B RerBHE CRant aa |2rﬁ%§t%%c%%eng 3 cthRrane
CXeraat ndif bitcopgethat @r@lpeuwtcwamrysase&mlaa“@t one frame

t neat di n di a tic
o R BB B 01 o80SRt o
Yavuptzies eluglal hlgekpricli Bé§1%®Mﬁa§lam afssub- blocks
thepeof o§ 0; 1ngat-a¥8k] s dis88a5EScU NGhUdLADL EANGEE bit
netastasis that are CXCR4 ant agoni sts. The conmpounds
aresdEiemef feferchl syophinrdzef PDH\ squepezand/ gy ong. Bt -
YpolitChh 20d12 the BabRethith fhds A “GuivM &L 'bo Alei s

hy drogen or an optionally substltute nmono-

pORE E?‘iljczeqwé’taéﬁoﬁ?B?mt iFachr P L IratdOc Wi F kR aesulbsf’éame 110

Sllﬂ:@hﬁd]@'@ﬁﬂ sﬁitl?—'b@()azi éﬂh() donB]-orb%rearﬂQal% <\§/<Vﬁr_[bl*éﬁlentary
optional ly substitute ydrocar bon QupS, 'S an ]
&VQSH%\?‘F VEUBSSTLELPRY Hirdr Bc%”oé??s%t EF ef Yo ydncgronized

ridaga Rros ea(a(h—©)ahll—lsouxyce1 2ndC(=Q) ) bl&nﬁo&ﬂ:ﬁorhsy(froﬁ?gﬁélcket

atom al kyl a_pol clic aro rin .am.n
ns b1 S i hon "0 G 508 I bhe Shiknaminifgn"Gaca
6,£#o0, 346h tFDHAROUNED mnd tdescl 1dd wheht aankértetcﬁruacytfl tke bit
Smc%' l:LtE_rglllseCaU| en%)«:R% b:isndolnre]g E’o aorli”ndﬁl teac nogllt gt PDH
SE& 5t Y SHIUPCFoP DR 1PESt iRnto 6 [Py FHIGETSRS
t Wagrogenass s papgetl astizs tor bal herigyplekhd Ic@ymmm@s paet of

of - the-g r.al (

(e R R 2 R Hr e W e AR B8 b AT er bger ot cafban
atsorhyonszexh Ot daka i andyipdr bgeket ReteonRy Twe be
h%@ﬁggﬁglﬁlyﬁbﬁ@ QHEerfgﬂ%ﬁhgg @:{CIPYJ@O'CE (9_1 ﬂrkc%lgedR@n the
is a substituted heterocyclic or aromatic group;
arfrapenfeieatooyhetbepaionat seltang saadexcing sq@@équu ed
ring Stﬁo%cgyéﬁemf%vpﬂgl h&al@n nNeps VR 20Q4/,089d 913 10

Anor MED al so descri bes certain substituted nitrogen

cOREAERPRRY dodoaRdE* Ehadubivaletls RerdRE %‘z—:aepqa&res cagpelty,

comRouNgs: A desaitped vpobavidgs the elheetodfzed pou data
i ncreasing progenitor_cells and/or stemcells,

e ARENBRARE prddac PRENCHICKehi £BUB ody Tl F%StadiﬁF that the

e&brztg%tdf%%cgrlu;ltw eiiaa@itg%@&lbé@@sa ﬂ?félT cBbQEiE&atde@igN@:}ed for
t.o or al SO | SCI 0Se stitute

V\gthér 68y c 3@ CRERA S A Ay SRPEESE i h p&F eHe‘gf’ctr"’i Fay gg added

ui@f thet Onatdmewitabe tnfd=anmat oy Longi tiees @ard synchronized
ate ro |to ells Il as |tebl d cell
coTh oS- & Ak B B R o Rt NG S P00 166553
t @cébmplyfﬂleiew BHesndetenocytts cfcxonpeuadsi tivatalbpadket
a%:x a}f O&CRg Lecept 0@0 En3|l§tt| ng . of a core
rog at'om sdrr ounded £t ee pendan‘ft gr oups,
V\/ner ei mst wbowh irhéﬂigtmrree2peﬂ®arft:age oa;rp@mnenpae:f? erahihgad
b [ t et ui y. n ;
Eﬂ% g%)en anr%g &ggugg%o%}gﬁakg %‘i?lyogg: dg o#bc% ibgengﬂgggmltted
cornttal Ple aurdint ipemabadi ngféliSTh@memridsadmmm ugee to
%&@gt hyg,hd %%gg%g%tn%tgnfsgfdms \@Enﬁ@f gfattacgh%l other

uman | nmuno ency virus In |
t ﬁl@tﬁact The aftrapige CONTGRMGIES 8Bt @Vem@a:dnlprtt c@@%ﬂd‘—wﬁs 112 may
nmetastatic signaling as well as a nunber of other
pat hogenic conditions, it is Thportant to identify new
effective receptor antagonists. It is therefore an
obj ect of the invention to provide new conpounds,
nmet hods and conpositions that inhibit CXCR4 receptor
signaling. It is another object of the invention to
provi de conmpounds, methods and conpositions that bind
to the CXCR4 receptor and |nterfere mnth b|nd|ng to

s o o Y - Y "



wherein each Kis independently Nor CH Q T, U V,W
X, Y and Z are as defined above; and Ri, R2, R3, R4,

wORR00anth2R are as defined above. In a twel fth pPCTURPas/000616

10 ©

15

20

25

30

enbodi nent, a nethod, conmpound and pharmaceuti cal
conposition for the treatnent or prevention of a
di sorder associated with CXCR4 receptor activation,
and particularly a proliferative disorder, including
c r t gSi ovided t hat
canes deg@%@dgeoaﬁgﬁnﬁ kel %gg?(ﬁa)ﬁ@%mﬁ provigede
pRai raeent |Wp&1dl yFattebltdablseusiing lestieptoen griddrugarity
t%qrtgog dF@JH@MM Mé?fsr%e ikl S & ly N

s R R e S TR T ABove:
RiLndRQatml bRZFS RBarq—'\ty bFQ‘FSaW@Id R&f@rrekagw@léquéteeplng bits
ak@yepe ik thiandeB adbudobr and rlmd- 1§r1§n@§edj%fvéﬁﬁgad bit
above. In a thirteenth principal enbodiment, a nethod,
c&Rgébherand 2phar maceut i cal conposition for the

treat meat speed@y 6hineNa Oduid ik SAT e, a%%%h@& egh tihe .,
tor._activation, and q[iartl cul ar

prlgRﬂ%Jr%ﬂ Wéogoéoli‘ﬂ%rbe e L i g g&ﬁc@?“"’nﬁt%%&é?s“

madubaged M aneXER4st Solw'c(llvbﬂelﬁhé ffdtrsitngulbl-dﬂsan@ and the
Formul a XI r.a phar,maceutj cal

ound o
g e A LA S v B o R PRI
Xithe wwerisia ik, tQa Jyb-la¥nié n6y Yearmd1Zearei ds s¢abhaethzed

a R4, R.and ef i ned above

ang}!I g%%%g?R%sl &P e piTd St Fggaa%o%ﬁ g?r%ﬁ cﬁﬁ?’h%boned
orthbt aricheed hChsEbeap iyd bi€2, Csmﬂkejsybarmy CEExtaI kypybe

C . enox and NoX

o A F sreeneds B BaRY it s R BAPQ Y- erame
h&her B orh4( smrhaaso N&Od@stS)butamblmdthg émhocn@ti frame

e o < _ aEne . .
Gt odba” BB e G oA bep P
- lgHPHXOHRlemeRt ary GHECHR @Rb IACHREERL pns 112,

2O 0RO G Rruno{ ) -G I ) Beg 1o ne
CH2- OH(CH 3)- O CH2, - )n- N

- Cerpy nl @l | e.pe(lg\ﬂzgrh e mggpqg@nunbe(:o@ BO)H sources

- (- SCER) 4. W@xim Ie( arl)fl tQé maXJ.GHQmaﬁMMer of PDH sources
(al k%/I -0)-, .- % wherein n is independently
Olsll p.2a glln4mu5 o% 1 sug fgamebsr l:ﬂ__@ per | fraps d9Pt ebptused-

prhBchiale eodiupeRtiocid MBbhed: werRound A0RM the number of
phar maceuti cal conpositi on for the treatnent or

pPé%ﬁl]ozd) SPTasHPsbiads: 148s%s AASqTRi R YCRpe required

r eappt Dy aﬁt vt hei1iang patd) cdHeahbybar psoldtherahgve

d| sqrder, C| udi n cancer net astasi s, nodul ated vl a
"i‘tsloﬁr vitdedC thdts ) irnéle £ Tc Bhpotid YoPESr ntite size

XHS‘ﬂatm e, .(bots pqharanepuid/alrl yhacseptlahlie sahdwidth

este rodrug. t her edof hete | . heter (space

héf‘e?% nfg%ﬁgé?r} MY nace / heterocycle \ Formula

Xl Vb \NWétRI ref#gre@QeeTto U;"lg\lé,r‘é/ 3X, a\&@l@sﬁnaaélf&s flow chart

abovronE J2dBr B cpPondlecald, B A st G ey B ce

apdcthdirar dar enatnieddiameetast defd pedshet esuh] eEhxematter A

£t [ £ rticul ar) ful -for

RRE s et L o, A%y b ARbEs R a3 el e

| tgaadst daraohavemboi deast Uqu@tah@dstsema)wideddtﬁferent

[ R4 at di,$0 0 [

TR S Gomauaa ol FaPsur s (T Caoh S ELRE 559 8eL81d types
descrowraesabevesheie ipabipekl dd.y Tbef systfay 30Re
treatnment or prevention of adi sorder associated with
CXCR4 receptor activation, and—particularly a
proliferative disorder, including cancer netastasis,
nodul ated via CXCR4. In one enbodi nent, a nethod of
preventing nmetastases of a malignant cell is provided
that includes adm nistering a conpound of Fornul a
(1)-(XVI1) to a host. The malignant cell can be a
tunmor cell. In certain enbodi nents, the conpound can

I o 1. . I T o



treatment of cancer netastasis, nodul ated via CXCR4.
I n a subenbodi nent, a conpound of Forrmula 1-1 to 1-10,

wo@rooa/opi2ed maceuti cal ly acceptabl e salt, ester PECT/US2006/000616
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V, X, .
'RﬁgéﬁndHH

prodrug thereof, is provided for the treatnent or
prevention of a disorder associated wth CXCR4
receptor activation, and particularly a proliferative
di sorder, including cancer netastasis nmedi at ed by
C%%éhgééuzéslt%e) récén?ed) i 158 o éiel gaé%" @er\g% fe' n

X, and Z are as fine oVve;
RzenRsatan aRSaméhF@Uaaeei dstdetatred agbsbewn |im @ﬁochewo A

SybagEbegi BNt ?r&@ﬁ%\w Ad0f o Foryashaph £ 115419 11520, 2 9T shown
a pharmaceutical [y acceptable salt, ester or prodfug,

i TpPoOFHEtR OFor TRReS Y dHOREAEd of L i5te FERE | Oh dsftagare

dias@k geEd aﬁﬁ@@ﬂeat sel M&é b1 EXERY: £ RERPLEN tRETFAAR QRile the
and partlcu ar | proliferative disorder, including

c&REBR n@f%estoisfi@ta(%\ﬁel)dléirib‘?ﬁed( NP3PREM &) the. png§signed
(bit Pds{tlichs/hs(M BindtMoh df (dh@yvhcwhss £idn Q»atg rék‘ze, as
éyd Z g e as defined above; and R1, ;
Ofke3a8- definadsEEBVI0 [thed E%%Ib?ﬁf&ts the rame
peisnehpat iemBadcrensq. the i nvention provides a
compound, of Fornmul a or a phar ceutlca
acceptg%F ?renﬁftgb g+mbroéru§ THErESH ?5?Yﬁn§%9ﬁ%0hart is
\Mseb@hnlle]a,dtrlﬁtnsgl fodeperdepétat MO £CH; c&muhicbridh system
Z._ar defi.ned b A and ar
a&c?rglggcr% g ﬁké%‘i eimﬁo éiﬁrél% en ﬁly%hge et et 1 g’ﬁwecgé%&ftter'
- GReRMunic@R3on syfem 400, is NRBptabSe, to OFQ:EC‘ERé- data from a

NBEORARE, o Bl o o T N AR B R o deta

- NRBXCRA- asorshoM&Q.n BlegkR110 R2 THR3 reR4iveRl flRSt R?p@rrdf data
R%oﬁfs@e ' I@%%EQ?QM %’ecﬁ%l e@ﬁggekf§ %@nlélraé% .%}Btchggﬁ#?ed data

branched or “cyclic al kyl, ar eteroar
aéyke( RS shewa i %Pefyrlk (4|?z@( NHjhe @wnR@(NRLaec) fgpfgtlp‘sype of
| az0n6,suherledbaei cffa E%m%@ dalca ¥saPthfrdi@ 8260 4

hydrogen. Alternatively, are each hydrogen. In
y@FegﬁEﬁqﬂﬁne§uSéﬁﬁﬁxﬁQﬁ@ﬁF whgreby yhgnpagkedr slagp| may be

hyde0gest il t8e SpheIQGAREY , ri AR iFBYRAE | AN PHAULIES) & F the
coggound of Fornmula Il1- 1 to 11-18 or a

RREIHECCa PPy actidnt 481 8t tin 84peF B0 prodr ug

t her eofin{ié @é’ﬁé@ﬁ:@dne@odﬁmeﬂtsvof WheXdi¥cahsed Afs@eRASand
deflggg abov nd -D-E- are as defined above; and
4R s qgibeRy Thd RBoabe HERieTORGChet the

abﬂuedmemtanabbeflﬁetb%&boﬂlmﬁnattlhe bAMEMHrOMhat the scope

P 2o BhATRECRUET Eal T TAECBDT a6 L AP T LRt Aghod Are co

pbeddelf:}lrtehblsed)ély\har eihe Eppdnddd cVaWhs Xyheh ardoZdad ea full

as, defln d abov A B_ -DE-.and -G J- ar s defi ned
ABA0Ts GGt Ve et ey VLAY oRS ARY R oagLons
deﬁtvuﬁwiab@veurnlmg1ﬂdﬂthds©r¢fuﬂhjaﬂ enbddi reent fram a

g %feg?rnula [11, or a pharmaceutically
ceptable sa ester or prodrug thereof, is provided
for the treatnent or prevention of a disorder
associated with CXCR4 receptor activation, and
particularly a prollferatlve di sorder, including
cancer netastasis,: Formula Il mhereln each Kis

i ndependently N or CH, Q T,U VW X, Yand Z are as
defined above; and R, R2, R, R4, R5 and R are as
defi ned above. In one subenbodi nent of Formula IIl, Y
and Z are each hydrogen. Alternatively, Wand X are
each hydrogen. In yet anotherf%ubenbodlnent W X, Y
and Z are all hydrogen. Reyes et al. (Reyes, et al.
(2002) Tetrahedron 58:8573-8579) described the
synthesis of certain polyamnes fromstarting
pyridi ni um N-am ni des. No specific functions were
attributed to these conmpounds. In a subenbodi nent, a
conpound of Fornula IFLI through |||-10 or a



a pharmaceutically acceptable salt, ester or
proddrru-g thereof: Formula X wherein each Kis

w0 pbepanzeently Nor CH W X, Y and Z are as de¢T/nsm06/000616
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above; Rl, R2, R3, R4, R5, R R7 and R8 are as defi ned
above; and A and B and -D-E- and -G J- are as defined
above; and A* is as defined above; and Mis as defined
above. In one subenbodi nent, a conmpound of Formula X-1
to X-14 is provided, or a p ppseutical ly acceptabl e
salt, ester or prodrug ther —wherein MWX, Y and Z
are as defined above; R, R2Z, R, R, R, R, R7 and R

are as d

S R N e

c BFpoeRRrTBMm oL e Dermas pempyeizg ngs the ovialsd ofor a

phar macgyt i gakky eRkablkeopal tp

t her eo?( \?I\,her ein K/Iww ¢ X ,o dlu%ga?{ey ggfs%dgglt:%gdmcmdmg
aBoférsigandRsgcon® tygr f, dﬁt% soygce;R 7 and R 8 are a

s defined a@@ﬁ@hr&ﬁ%lﬁgalﬁﬁe B-and velB Etr 800 yie 47 @8 &ource
s defjned above. |linn yyeett aannootthneerr

sSQubEREThY KBB65RTS r?néé/ﬁﬁflf?l}lzaedcéi@(?ﬁhﬁi)%uﬁﬁdc o f

For mul gcX- 2%rtnomdc3hg the PERAHEIRAL 04l FirNAKBL of data and
maacceeu tt| [ cg alll1 A aacccceeoptt aabbl | ee

s§§8FH"? Se5RB8 18 P ARt pr b fudiredghermined frame format

t haeeehy ' ﬂM’&@@bHeMMtaXasYaﬁﬂﬁbé%oﬁﬁﬁ 8Be d%fddéft@rfgb@é/& ;frame
an are a erl ned above,
ShaTRe BT & SHRCT IRt AR ARG 28 G dedeabove.

In an el eventh princi pal enbodlnent the i nvention

ovi d d r I a X,
Ear na?réﬁta!f% : | %gcgg‘!bjtlgql &USEPER % es &1 egroﬁr%%o iging a
t ﬁem@flnd?mdmsupao@qdl\mreaefnamvangSplwuchelpemdelﬁrduyesl\lW1th

o] - (BT V. B Z d ove: and
T B ST R i A e e
sabealveodiimedt LofstForvmel afXfatay kdrfdpZsaroreagha second type of
hyde 2981 p%lstlewatan\eﬁlexchv%m %a@&gge@e hle*gxéc&f 88ENsvd fheaa
yet anot her subenbodi nent, X, Z are

hPéE ojetiticon eneé @{ﬁé@ﬁodpﬁemln%tbenﬁ)mﬂj Oéf For nul a

X-1 tonXberids apEQXﬁléjeészngAFneﬁt Wﬂ%eﬂﬁtcﬁéélﬁlons of the
accept abl e salt, ester or prodrug thereof: wherein Q
TELESY RARRSYOhnthy e tagubefianed aBBve; and R1, R2,

R3, RAqiRauhtRngr 8yaendefiizaadaabova sl Brartaved fith type of
princi pal enbodi nent, the invention provides a

cORpOUd Gi-2FBt il %Pﬁsé?caldpﬁé{aoﬁaeémf@aﬂmyunused overhead
apeceptadltaonal b5 Rl bobcps 0drug thereof: Formul a X |
wherein each Kis independently Nor CH Q T, U V W

X, Y and Z are as defined above; R, R2, R3, R4, R, R

, 3R7 amde RBetatcel as defimmed raboner c&iﬁ@r&s@ﬂ@ thaRbep of

e.as _defi ned bove
SR Par o P otk 1isp e snegs Bgcpositions.
hydrogen. Alternatively, VVand X are each hydrogen In
yet an enbo nent
e ooche oo R EkIEE o wlikeSn, SR Eslair S s of
Xﬁ@uicQ3)aXbl55n¢qum@aeddbﬂ bxﬁ saupfidngaceutical |y
acceptable salt, ester or prodrug thereof: (X I11-5)
wherein QT, U V,W X, Y and Z are as defined above;
Rl; R2Th&3netRpd RS, CRim R7whadeR8 theefassueﬁypee@f data
a D,
Above i RR Feanthtperacr e EhE ol A3 HEH AR s, ana
c@h?ﬁﬂﬂﬁ?ﬁ@ﬁﬁuﬁhaﬁﬁa@éut|caI conposi tion for t he
treatnment or prevention of a disorder associated wth
CXCR4 receptor activation, ant0particularly a
proliferative disorder, including cancer netastasis,
nodul ated via CXCR4 is provided that includes a
conpound of Formula Xl Il, or a pharmaceutically
acceptable salt, ester or prodrug thereof: Formula
Xill wherein K Q T, U V,W X, Y and Z are as
deflned above Rl, R2, R3, R4, R and R are as defined



characterization data were listed in Table 1. Method
A: Nucl eophilic addition between am nes and

weyaeani2ees. This nethod is performed accor di NRCT/USH06/000616
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nodi fied |iterature procedure (Braun, etal. (1938) J.

Am Chem Soc. 3: 146-149). 1.0 eq. of diamne

di hydrohal ide and 3.0 eq. of cyanam de in absolute

et hanol were stirred together under refluxing for

hqur s. und educi.n res

t% }Eemg% e saﬁ?gv#ﬂefgﬁ%\%gg pu{rillef So OBy Eybe ¥ data
re@nyseais iz @deckat i detwmetskanod. H2 Met hod B

Addi tion-elimnation between anines and nethyl

mercapt o derivatives. This method is alnost sinmilar to
a’li t efaeuretindeddGiein 3 fivsnhest caipric2001¥he) . st@pgof
Clg@&hel@@l(a(f—ﬁ)y bZ%1%15&]1%'\71;1?Odﬁg:hrgﬁuge@nflrlesta@gpg Ot data
eq. nethyl nercapto hydroha derivatives werée
dP8sofethrd ryret Alndata Ancbheehizae égunpped with a

NaOH trap at the top was attached. After refluxing for
hours, the solutjon was reduced to m ni mal vol une

ufider PedUted REESAPES B HpICedTe Mt tands oBdebyralo first type
Poeduses Wiidreepr 86d Ritt akBst THAS WRSnHEETYSIAH lhz8dsbitkce

h met hanol to give pure product. H2N-<tinter)-NH2 +
BH WER HGd éyng%rﬂiaré% FOR" tRASHe ShDSF (it (o FkaTFRis the

agdtamn e guasldi aes ts&rgrame guanyl hydr ozone

derivatives, This, et i.S ied fromthe

L o1 aPIFESH oce BT, TRIY GREE. CBE Surts G88y ¢ JtvAgear data
Chenrc5rkD 5ebdBy. ty‘pemo)ft dEEa ofoukr@ eg: recelved
d|aIdehyde/kgton Jgjf anrn uani

hydr ohal i des anollrs Rsacs %Ie?mrré:’rel a8 pypehronized
hoar shefdiey meneua‘ee M$ycnohte1mllz@@i rdvaom ratrmeraatfmameam

e Ehath iR AR B e spneprbane rivec
akdedyaiesidtet enesasgidingdi hesoresbodl thvbgitd, poetltabns of the
(}9%@ forgaQ %gr@hee]seégﬁg t?@peez)of giagajagr %'f?lagsgéfdﬁ’? the
or et ones an . am nes were m X

2fdrmsl @J@@tthaﬁea aﬁdlqthen of edtedywchhoBi (rdegatsotdtanfor

tgkgggtpggiggrgﬁggédfde (1.0-2.0 nol eq. acetic acid may
al so ded in reactions of ketones). The m xture

was stWP?@dUaFJ?6%ﬁﬁt%ﬁ%%ﬁa@urEh%h@@ﬁtaﬁya?gﬁhCﬁﬁa source
ni & reged algyosphere for hours until the di sappearance

of the reactants in TLC pl ates. The reaction mxture

was quenchedByPH¥HINGLIRE N, cdndethes Prroguée saxchronized

exbd r@ﬁéx&ﬂ)yb)éeﬁebéhte et Rehchyashed by tBride and rdbh&dedWnat
anhydr ous. MpSO4, sol vent was evaporated to give
t hé %?%Vo“éiefjr Bé"b%% é”\}dﬁia&hbt:%tﬂctflﬁéoﬁﬁr i 1% Fhpy synchronized
chi psmtiogreaplydadheder aeshasel dinssakyesl itheebhangbd trions
hggrochl ride_or ta&{ar c acid to give the salts which
atty 5ﬂ@r£8F$&ﬁ O LEARFHIANEBH SRS Met hod E:
Reduct wbaraifn arfi desa (M®e0wint yatige Mdwminkdovisse (d9B)xalsource
ng (]gyped18 1 190). The am des coul d be prepared
fronw? € correspondi ng carboxylic acid or carboxylic
chI ori des. A fArxtarferobtcas mbowldedamﬂmdlhhabrmlt
[ide o' efl uxed fo hour |n an_an Qug system
% a co gnsgrééﬁﬁPBSeéY C?F?ré%ag e?h%X
Tﬁea@«c@sswthf@nymxmhm@ssd@nWaereeﬁoved under reduced
pressure to get the carboxylic chloride. The
carboxylic chloride was dissolved in dichloronethane
follow ng the addition of 2.0 eq. am ne and 3 eq.
pyridine. The m xture was stirred at roomtenperature
until the di sappearance of thélreactants in the TLC
pl ates. The sol vent was renoved under reduced pressure
to get the crude am des which can be purified by
chromat ography. The m xture of 1 eq. am de and 1.9 eq.
LiAlH4 in THF was refluxed until the di sappearance of
the amide from TLC pl ates. Then the sol ution was
quenched mnth the addltlon of mater and 1596thH

......... o o, I T 1



2 , and so on. Wien the maxi num nunber of PDH dat a
sources is less than that of the nunber of sub-franes,

wo b@onuazber of stuffing opportunities for eachr®DHS2006/000616
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source per frame may beincreased to inprove the jitter
performance of a conmmunication system As shown in
Figure 1 , Ethernet or packet data is received by

mul tiple ports EI .. EN such as 10/ 100 Base-T ports

h ed.
ggtgt %%18% ? %FPQﬁgiﬂhﬁ rovF LOF%§§§%EE1 %88?%F comprlses

am‘EﬂheahemysaM tfechmg® QﬂCHaﬁmdgg fawoitngs hdwnd 1 . sdﬂﬂirames the
ELRGHREt o WL Q. 0BV R ROOVEAGH,WLN N HGLACh 1 ura1
capacity ¢l ock ﬁavung an input Troma i'ple

5@ oy cPf o ah Gtdee nos us Yrabirent Fed kvimdars ch Toigher and each
mguﬁoL@Ir%@rcé@ﬂmnal asoplbﬁa@&eyl 4, 1Wck8 @a&lb%%ck

source 56 froma masSter clock Or other suitable neans.

THO 8y hehrdni zed data fromthe plurality of PDH data

sources are gy Quhdedotd o%e&ﬁé@&%lthoBHH{é‘A' ty of data
sel ectors 21, 22, 23, ata sel ector may

al so be provVﬁeHlﬁAP?F%ﬁ+°Pﬁpﬁ? VSRR ZER Hiatfetfrom” the

switeh1 79-teysgby provi di ng a packet data input to the
plurality of data sel ect.ors. I s al so, envi si oned
t hat nultlpI@‘EPﬁErﬂ%ﬁlﬁﬁﬁPFcﬂgékﬁﬁyrﬁéeﬁY?¢|§ﬁ9§ the packet

t heneby preatigdiangsmul findte opaskethdatachhput fod @atherate,
plurallty of data selectors. The data selectors 21

227923, ..., DN may be programmed by software to

provi de the m@llhrale&(proﬁ@umbibcd&t aaf:homnlngr al b@t position

sel sources or._exc ural, or Select so es. .
ynchron|%¥ﬁﬁaﬂﬁqlaa§ é%%%j %ack%%td% %b?%v?ﬂ%&é%8 frgetved
mflromptexgrad@taseuaceanged in the frame format in the

mul ti pl exer 50 which then provides a single data

stream 58 for transm ssion over a nedium The packet

dda td%beSV$amsnﬂiﬁédims8aﬂmaﬁgedth¢1Tymahkpananidﬁnat type

tq.:h e |t .
of “t ReCa ot oo SaF STk SvPac hPrBth Thie v eariatLy
PRHtsbuEerl qavedeint bhdh e nepmet Fptreated may be I|n1ted due
to practical application purposes, the aggregate

payl oad data rate of the transmtted single data
stream 58 using the nultiplexing schene according to
an enbodi ment of the present disclosure can be as | ow
as ITl or IEl to as high as over 100TlI or over 100El
equi val ent capacity. Wth reference to Figure 2 , an
enbodi nent of the frame format of the present

di scl osure conprises at |east one frame 100 having
plural sub-franmes 110. Each sub-frane 110 conpri ses
plural blocks 120 having a plurality of sub-bl ocks
130. A s illustrated, each sub-block 130 includes one
bit position for each synchroni zed PDH source and/ or
one bit position for the packet data that is

equi valent to the synchroni zed data rate. Each bl ock
120 within a sub-franme 110 includes n sub-bl ocks 130,
one or nore frame conpl ementary overhead bit positions
112, n bit positions for synchronized data from each
PDH source and (t*n) bit positions for packet data.
Any of the n bit positions for the synchroni zed data

fromeach PDH source may be filled with packet data if

the bit positions are not provisioned to carry the
synchroni zed PDH data. Thus, packet data to be

mul ti pl exed may occupy part of all of the bit
positions for synchroni zed PbM2data. The synchroni zed
PDH dat a and/ or packet data may al so be sequentially
bit interleaved in each block or arranged in the frane
format by ot her known suitabl e sequenci ng neans . For
systens havi ng maxi num N*PDH data sources with
additional t*Tl or t*El equival ent packet data rate
capaC|ty, there will be n* (th) bi t p03|t|ons for
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