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Other nitrogen containing bicyclic molecules have also been developed as CXCR4
antagonists. European Patent Publication No. 1 431 290 and PCT Publication No. WO
02/094261 to Kureha Chemical Industry Co., Ltd cover CXCR4 inhibitors that are potentially
useful in treating various diseases including HIV infection.

U.S. Patent Publication No. 2004/0254221 to Yamamazi, et al. also provides
compounds and use thereof to treat various diseases including HIV infections that are

CXCR4 antagonists. The compounds are of the general formula:



X Y -i (CRRz),ACRBR-ON(RS)(CR6R7), Rl z in which W
can be a nitrogen or carbon atom Y is absent or is
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branched or cyclic Cl1-6 alkyl; R8 is a substituted
heterocyclic or aromatic group; Ax is an aromatic or
heteroaromatic ring; and X is specified ring
structure. PCT Publication No. W 2004/091518 to
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het erocycl i ¢ CXCR4 ant agoni sts Bwhich are described as

inuseidhl At & allBWN®@Le Apfik Q{Wﬁig@ﬁyorcﬁ{‘ AblibRRS sﬁ’ﬂsciltu ed Jppro- or
| evat %?w%ro genitor cells, as white ¢

PROUAT FORFqmatic pr ap@p‘ﬂpglgg,, @at8| aotﬁnglb bOlmQ@(BId)@BAEB Ry, and
Qan ARO6 0 S |
R% \ ar(1: XCR4ﬁ§rﬁ1%aH!}e C%%%ém?.g%ie IB?%I?%&E&P §~ W’qy rllq oﬁtp)%!ill}p sktituted
hydrecathem ot Aeterecydlie risent @d—EFOBNée— p'eln d—aﬁ(—@ﬁam D, is hydrogen
atmea{lﬁjfl'%ﬂhwppo@fcyéﬁbea orﬁﬁ‘{ %an O&{Lﬁﬁ M groups are

pr ef er abl ben2|n1 azo et hyl "and
t et rEXHY Foblé ﬂmNyl WQ&@/%MB anchilk$l Retord Nt 671501398 to AnorMED

t d
dérg%? eRan %Hog o dn gﬂ n‘g’?éﬁ%%@ %]%%816 ? o? Ie Q‘?‘P??‘é‘ fl?agglflg that these

aragmﬁﬂstforu the @EQWQ?JIDB aghingtaiBetinfeetions Tlye aorhpuwdds are of the general
ﬁgﬂgynodef|0|ency virus (HV). 4 WD 2006/ 074426
US2006/ 000600 It is an object of the invention to

provi de new conpoun¥ls, mnet hods and conpositions for
the treatment of yviy gliifaGh 5(OR? y H V.
SUMVARY Conpounds, lﬁ%t$gé§ﬁ2% %hggégggutlca
conp03|t|ons for the treatnment or prevention of

ages vi ral. di sease notabl HI 'V, or synptons, ;
a“é‘?c WoSa el PIHORIT\PT SRR GBI o Z0ApiseT e%b)qlzﬁgeadR to R’ can be

hyideogen eor diekight, erenchedy BElIcOIR) Cay Q1L O gked . sulMiini&a 'ﬂ%rocychc or
want i n to be bound bX theory, it is believed t

af?ﬂ%“"c% Fan3rRAti < ﬁ%ﬁ"é‘ioﬁlaﬁ%?n& ad e sr@cxﬁuetl nng ﬁtmeture

bi ndicTy Fﬁf)héalﬁﬁn Meb.i WOSQEOAﬂOdI'SWntQ AQotMIED CiE8¥describes certain
ugeceg%or and inhibit activation of the receptor an

BRSBTS AR P& SRIUBS bR o it ERERS. receRiors. The compounds

ark BOBABIIYR TRVIAY tHIQSfect I TROLHIE hadspand
phar ITHCGUt i ca%, COITFG)%SI tions ?g’rgﬁe t?léat rreoﬁ Stemfceus enhancmg

prodictenyfivhite blagd gpils, antkexhibitingdintiyiral erdpaities.vP¢ B Publication No. WO

20845958930 A'nsrm talsﬁ ldis@fos Isybétﬁ]tft&f ét&g ycﬁp @XCR4 antagonists which
particularly fo he reduction o I nvas

arg Hescijpad ps, usqfhlemcaélﬁ‘peﬁqnm@ammtymdmus wnqimtet progButor cells, as
wélf‘ Gs %@ce %o%f ée?lc (Hﬁ% t gﬁﬁia@”%ﬁ@ﬁﬁ{ca@% ﬁ/ %%@%ﬁﬁ@% to

For mul as harmaceu
AnpgMED é@?@bes dnetqnoccydhm gompamgs fthat| bind ne GERA and® I'IICRﬁ receptors

phar mac I.ca ositio
cfRAE SN0t SUATBEEHY bealpSaTROSLLL T o ot
thiee gemdaitogrowfs sy p‘mfemﬂﬂy desmidaiadyl Méthyl and tetrahydroquinolyl, and the
third pendant group contains nitrogen and optionally contains additional rings. The
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AIDS, in a host in need thereof is provided including

a conpound of Fornmula I, or a pharmaceutically
w@ewepr#ks e salt, ester or prodrug thereof: WRCTUS2006/000600
IF-1.Y KR3 Ra -lI=l- R Rs ~~K XKNZ RVQR2

Formula I wherein each Kis independently Nor CH Q
T, U V, W X Y and Z are independently selected 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( aciylid £ ob ge@%ﬁh e fdPeRion4H gfo%ldgné‘@‘éo mﬁ‘ﬁl? methods and compositions

i ndependent|y sel ected from strai ght chai’n, branched
fayrthe tespirngng ofiyifey infestiommataklylHIYr oups, as wel | as ar yl

and heteroaryl groups; and 5 WO 2006/ 074426

PCT/ US2006/ 000600 R1, R2, R3, R4, R5 and R6 are

i ndependent |y sel ect ed fr&WMARgt rai ght chain,

bran hed or clic alky aralk I, ar I het er oaryl ,
acyl ?’Rﬁo‘ﬁnd%m B%Fhr?fi?j ?@( ops fg@ @a pleatment or
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AEEDE in§ h}ést in need thereof is provided including a compound of Formula I, or a

pharmaceutically acceptable salt, ester or prodrug thereof:

W}/:\K Ry R, _L=T|_ Rs Rg K[_\\{Y
DSy SES
R|1 v a Rlz
Formula I

wherein

each K is independently N or CH;

Q,T,U,V, W, X,Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, OH, OR,
NH;, NHR, NR;, SR, SR, S;R, S-NHR, S;-NHR, S-NRR', S;-NRR', NHacyl, N(acyl),
CO.H, CO;R, where R and R' are independently selected from straight chain, branched or
cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and



H Ra/\ NK (CRAR~)n (CR3R4)n (CR5R6)n V T each Kis
i ndependently Nor CH Q T, U and V are

wo pabeprndent |y selected fromH R acyl, F, CPCBUS2006/000600
OH, OR, NH2, NHR, NR2, SR, SR, S2R, S NHR, S2-NHR, S
-NW S2 -NW NHacyl, N(acyl)2, CO2H, CO2R, where each
R and R are independently selected from strai ght
chai n, branched or cyclic al kyl or aral kyl groups, as
wel |l as aryl and heteroaryl groups; Ra, n, n" and n"

Rankh, BL, RRZR; &, RR4re ifkfep a;mén séléRed@Fom efff) ﬂﬁ%h@@ﬁ’a\{l? brar®hed or
% gﬁyﬁ@ 4426 CT/ US 00 600 I n anot
CEH68 kyl. g ’ﬁ’é?ﬁry @ &n‘éﬁﬂldﬁﬂéRMht"F RG(NR')-) groups.

conposi ti on for the treat msnt or prevention of HV

i nf elctl on, or for reduction of sy ntptorrs associ at ed

wi t hin aapier embodiment, dhe Goppawnschas Hisrfewmula:s pr ovi ded

i ncluding a conpound of Fornmula Ha or Ilb, or a
pharmaceutically acceptable salt, ester or prodrug
thereof: WK =K UT K-KMNWKE-~K Z DS\kK/ NIl Rl
Formula Ha WK KUTK-/( XEH] KK\ZKDS,*,<\ \- /| G

VQ Fornul a II wher ei Ka(s ndepe Ky N or
CH Q T, U, g& n e \d above; A
and B are one and’ T3 ( m t etdRsRe) nd Béﬁ Bntly
selected from-CR=, -CRBRA-, -CR3=, - N=, -0-, -NR3-,

-S-, -CR3=CR4-, -CR3R4- CR5R6 CR3=N-, CROR4--NR5-
-N=CR3-, and - NR3- CR4AR5-; R“%nd R are as defined
wabteineach RiEnderadently -or@H | ndependent |y ei t her

Cre Uy 4, e "l G i o bl P BrhDltc iy N, NEIR,
NIB,28RN8R, S;R, S-NHR, S;-NHR, S-NRR', S,-NRR', NHacyl, N(acyl);, COH, CO,R,
where each R and R' are independently selected from straight chain, branched or cyclic alkyl
or aralkyl groups, as well as aryl and heteroaryl groups;

R? is independently selected from R, acyl, F, Cl, Br, I, OH, OR, NH;, NHR, NO,, NR,, SO,,
SR, S2R, S-NHR, S,-NHR, S-NRR', S;-NRR', NHacyl, N(acyl);, C(=O)R, CO,H, CO,R;
n,n’ and n’’ are independently 0, 1, 2, 3, 4, or 5; and

Ri, Rz, R3, R4, Rs and Rg are independently selected from H, straight chain, branched or
cyclic alkyl, aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR")-) groups.

In another embodiment the compound has the formula:

K”K‘h(
/{ >\ N
NcRFon / \ (CR3R4)n (CRSR n"

each K is independently N or CH;
Q, T, U, and V are independently selected from H, R, acyl, F, Cl, Br, I, OH, OR, NH,, NHR,
NRgz, SR, SR, 2R, S-NHR, $,-NHR, S-NRR', S,-NRR', NHacyl, N(acyl),, CO,H, CO,R,

- where each R and R’ are independently selected from straight chain, branched or cyclic alkyl -
or aralkyl groups, as well as aryl and heteroaryl groups;
R% n,n’ and n”’ and Ry, Ry, R3, Ry, Rs and R are as defined above.



or cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC)

and i mdoyl (RC(NH)- or RC(NR )-) groups. In another
werwoediaent , a nmet hod, conpound and phar maceut PCHIS2006/000600

conposition for the treatnment or prevention of HV

i nfection, or for reduction of synptons associ at ed

wth AIDS, in a host in need thereof is provided

i ncluding a conpound of Fornmula IIl, or a

pharmaceutically acceptable salt, ester or prodrug

t herleafother. en%o&iﬁeﬂ@@@ﬁe@%ﬂ%paﬁﬂ iﬂﬁ%ﬂ&%a@%@fé%om\ﬁfwfon for the
or mul a

R
SRR AR P Y dofefire i 19 Felbfiomsof egpRom L pssegiated it

AWYS, ¥a a ¥od iitineld WePe oA s EViliEEECIAMAY 8 codpshnd Be Fg{mulﬁlla or Ilb, or a
R5 and R6 are as defined above. In a

pl?HF‘loﬁ’é‘iwaEWSPtﬁ@ﬁ galt, gsteror prodrugdbmiendund and

har maceut j cal nposi ti on the treg nt or
greventlo Wo{f |nfect|oﬁ{?or for redag?ﬁpn/'f
synpt ons assb i at i need
t her eof | sy ' oun \\Fs mul a Na
or |Vb, or a phar l e salt ester
or prodrug thereof Y XKE / 2\~
KZ DQTG/ Formula IVb YR =K A -K,Y K R7 R8 K K X
K-/ >EI ZD\ QTR FormJIaIVa

Formula Ila
W =:: Y
e
X/K \ \
/
Formula IIb

wherein
each K is independently N or CH;
Q,T,U,V,W,X,Y and Z are as defined above;
A and B are one and two atom tethers independently selected from -CR=, -CR3R4-, -CR3=, -
N=, -O-, -NR3-, -S-, -CR3=CRy-, -CR3R4-CR;sR¢-, -CR3=N-, -CR0R4-NR5;, -N=CR3-, and -
NR;-CR4Rs-;
R and R’ are as defined above;
-D-E- and -G-J- are independently either -NR3-CR4- or -N=C-~; and
Ri, Rz, R3, Ry, Rs, Rs, Ry and Rg are independently selected from H, straight chain, branched
or cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR)-)
groups.

In another embodiment, a method, compound and pharmaceutical composition for the
treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula III, or a

pharmaceutically acceptable salt, ester or prodrug thereof: .



wherein each Kis independently Nor CH Q T, U, V,
W X, Y and Z are as defined above; R, R, Rl, R2, R3,
wWOAQ06RB42(6, R and R$ are as defined above; apdI/Uu$20861¢)0600

B and -D-E- and -G J- are as defined above. 8 WD

2006/ 074426 PCT/ US2006/ 000600 I n anot her enbodi nent,

a net hod, conpound and pharnmaceuti cal conposition for

the treatnment or prevention of HV infection, or for
reducti on of synptons associated with AIDS, in a host

i n need thereof isincludi ng a gonmpound of Fornula Va,

Vb or Ve, khar maceut ngalty accep
ester or pr oEﬁ\{l=th?erﬁe,ofr‘:4 \ /E F{(la RSf?K X KN

Z K R Ra E&nul B R K X K K
/>-\Z NXRK a XM lﬁxZK
>- - - 2K~~z ~YXN1 Fatmula Vc wherein each Kis
i ndependently Nor CH, Q T, U W X,R| Y and Z are as
defi ned above; and F@“ , Rl, R2, R3,"’R4, R5 and R6
are as defined above. In a further enbodi ment, a
nmet hod, conpound and pharﬁﬁ@élﬁt Hlcal conposition for
W Qgint reatment or prevention of HV infection, or for
reducti on of synptons associated with AIDS, in a host
eaiChIQieérdiePWémélnybsCHr ovi ded including a conpound of
I eutically acceptable
’9, T{)“"V Z\é’;eé,raY g{ldi/ R C?s(d«[sﬁx%eﬁ agg ITI%C
R, R , R1, Ra, R3, Ry, Rs and Rg are as deﬁned above.

In a further embodiment, a method, compound and pharmaceutical composition for

For,

the treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula IVa or IVb, or

a pharmaceutically acceptable salt, ester or prodrug thereof:

- \A/ 1,
10 z /v\ \;“K\

Formula IVb

/

=7z

Uy .
W}’K—;K A\ I\&/\ Ry Ry K//K K\{Y
=/ _ —
ERgE LGS

=

Formula IVa
wherein
each K is independently N or CH;
Q, T,U,V,W,X,Y and Z are as defined above;
‘R, R’, Ry, Ry, Ry, R4, Rs, Rg, R7 and Ry are as defined above; and
A and B and -D-E- and -G-J- are as defined above.



9 WD 2006/ 074426 PCT/ US2006/ 000600 WQ T UK -K Y

~FK AR7 RK X KE\Z D~ KNR Formula Vla WKA 4 T U
woK20060Y44%6 ~ X K ~E K i\ K Z D G Formnul a VI bpCTHI82086/600600

each Kis independently Nor CH Q T, U W X Y and

Z are as defined above; RR R, Rl, R2, R3, R4, R5, RG,

R7 and R8 are as defined above; and A and B and -D- E-

and -G J- are as defined above. In yet another

enbodi nent, a nethod, conmpound and pharmaceuti cal

co n’pIﬁaSalnbﬂhé&fbxﬁBbmmeInh Q thétRRL B&MAYould alt &%ﬁﬂée’eﬁ’ﬁba?éongy Vition for the
i nfection, or, for reduction of séqrdrgtorrs assocl at 8

trigpEnt oF pseyentign Qf FUY: infastionect fonzadaetion of pmuptordedssociated with

AIDS;| Ml Rekt n GORIPALYRGE {%fncﬁg{nglél ?mﬁﬂo'und SF F@nnula Va, Vb or Vc, or a
har maceuti cal |y acceptabl e"sa ester or 3?

plmcstically yooeptabig sgi, R prodyug thergof: M R Re" For mil a

VII wherein each Kis independently Nor CH U V, W

X, Y and Z are as definel, abgve; URl, R2, %4 R5

and R6 are 'as\flefi\negk,a 20 74426
I

PCT/ US2006/ 008600 KM i Q{\:her
har tcal
reat mebht or pryvéntion of HV

embodi ment , x4 ¥ od,
conposition for t

infection, or for reduction of synptojrs associ at ed
Wwith Ry Ry

Formula Va

Q
— Ko M —\
W\/ \ Rj R4 I AN R5 ; / \/Y

<\ K Rs K \>
X/\|\<—</ Z =,
K
N N
l I
R1 RZ
Formula Vb
— K Y
W} xR R4| Nre g, (7 \\)/
X/\|\( Y = —K'\Z
) )
R1 T RZ

Formula V¢

wherein
each K is independently N or CH;
Q, T,U, W, X, Y and Z are as defined above; and
R,R’, Ry, Ry, ng,, R4, Rs and Rg are as defined above.

In a further embodiment, a method, compound and pharmaceutical composition for
the treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula VIa or VIb or

*a pharmaceutically acceptable salt, ester or prodmg thereof:



AIDS, in a host in need thereof is provided including
a conpound of Fornmula VIlla or VIIIb, or a

w@b@sorna@eut i cal |y acceptable salt, ester or prpdr/ug006/000600
thereof: WK=K AUK-KY RZT RBKKK EXKKKZ M D
Il R Formula Villa WK =K UK -KIK: KA X K E i KKK
Zp MG Formula VIIIb wherein each Kis
i ndependently Nor CH U V, W X Y and Z are as
defined above; Rl, R2, R3, R4, R5, R6, R7 and R8 are
as defined above; and A andTB and -D-E- and -G J- are
as defined aboyei and Mk s S pr NR3. kKl-rka pynth
pri nci pal rrb<@|—L t.Aa gONRou a
phar maceuti c&l- ¢ the/ treéat meat or
prevention M i nf;& ' r egdctrion~of
synpt ons associ at With AIBS, in aY0st in need
thereof is provided including a conmpolind of Fornul a
I X, or a pharmaceutically acceptable fsalt, ester or
prodrug thereof: 11 WO 2006/ 074426 PCT/ US2006/ 000600
K- /Y W KR3 R4 R5 R6 K fdmmila XztK N N R R2 Fornula
| X wherein each Kis independently Nor CH W X Y
and Z are as defined abo¥%e; R2, R3, R4 R5 and R6
are as defiwed A* pendent/y éﬁl/é t ed

Formula VIb

wherein
each K is independently N or CH;
Q,T,U, W, X, Y and Z are as defined above;
R, R’, Ri, Rz, R3, R4, Rs, R, Ry and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.
In yet another embodiment, a method, compound and pharmaceutical composition for
the treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula VII, or a

pharmaceutically acceptable salt, ester or prodrug thereof:

] v
NS \ Ry K’/ \\/‘Y

% WA S
AL —( =

e =
e =

Formula VII
wherein
each K is independently N or CH;
U,V,W,X,Y and Z are as defined above;
Ri1, Ry, Rs, R4, Rs and R are as defined above; and

10



(a) (b) (c) Ma - -<> M(d) (e) (f) (g) ; and Mis

O, S or NR3. In another enbodi nent, a nethod, conpound
wa@paephaeeraceuti cal conposition for the treat PERUSIING/000600

prevention of H'V infection, or for reduction of

synptons associated wwth AIDS, in a host in need

thereof is provided includihg a conpound of Fornula X,

or a pharmaceutically acceptable salt, ester or

prodrug thereof: WK =K K-K\\ Y KAB~K X\KE A*
MisoKsériggmula X 12 WO 2006/ 074426 PCT/ US2006/ 000600

wherein each K is independently Nor CH W X, Y and

Z arls aafirter qohedindsb\iemetind, qREipoRE, ankphamBceRi:l @?n;mdon for
th_g%egt{n%gf(zr %geg{g?? n@%ﬁggng%cgl?g,aor@maﬁguc%oﬁ r(l)(fl gg}?tgms assoclated with
AHEDHvmea hegt dh Mefl theeeof tbgfrovidad iatiodieg a btnnpnund h&Formuiai¢illaar VIIIb,

ound an rmaceut i cal
oreagﬂ Q%Jé&?%ﬁll ng}fr%qe %arlté%t ﬁé’ﬁng?ugS}PeE?? ntion of HV
[ nf ecti on,W or f reductin of gynptoms g -agsociyat ed

wi t h Al DS, stain ne erReof /pr o)}«l/d/ed
K
i ncl udi ng a rrpo d Qf Foy/mul a
phar maceuty cce ter progr ug
t her eof: UK—KKY 07 R6 W\/~ R3 N K Rd
I X\ |

Formula VIIIb

wherein -
each K is independently N or CH;
U,V, W, X,Y and Z are as defined above;
Ri1, Ry, R, R4, Rs, Rs, R7 and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above; and
Mis O, S or NRs.

In a ninth principal embodiment, a method, compound and pharmaceutical
composition for the treatment or prevention of HIV infection, or for reduction of symptoms
associated with AIDS, in a host in need thereof is provided including a compound of Formula

IX, or a pharmaceutically acceptable salt, ester or prodrug thereof:

11



K~Rz N\ -\ I T RLV Formula XI wherein each K
is independently Nor CH Q T, U V, W X Y and Z
wae@oasdeef i ned above; and R, R2, R3, R4, R5PemuSH66/000600
are as defined above. In another enbodi nent, a nethod,
conmpound and pharmaceuti cal conposition for the
treatnment or prevention of HV infection, or for
reducti on of synptons associated with AIDS, in a host
in need thereof is provided including a conpound of
Formula XIl1, or a pharmaceutically acce ggbl§ salt,
ester or pivadr hereof: 13 WO ZOOGIOZﬁE_
PCT/ US2006/ 0 00 KUR- B - IRérRs-KJ\‘kZ WA G

XKI T Vel g X | gr_n_eé%%,(\
independenﬁly*N 0 7 Q T, U V, [ X Y ané Z are
as defi ned above; a R2, R3, R4, R5,] R6, R7 and R8
are as defi ned abov ) and A and B apd -D-E- and -G J-
are as defined above. In another enbodi nent, a nethod,
conmpound and phar maceuti cal osition for the
treatnent or prevention gﬁrﬂﬁ@q?nfection, or for
whegglhcti on of synptons associated with AIDS, in a host
in_need thereof is provided including a conmpound of
caghy Kty frgengnfgntly 3y o CIEf’pharmatceutically acceptabl e salt,

Wesl ©1an@1Z ¢ iefed aR4€0f 1 W/ ~y K X-UT I-1- KZ
Ri, Ra, R, R4, Rs and Rg are as defined above;

A* is independently selected from the group consisting of formulas a-g:

(a) (b) (c) 4
M
- (d) (e) (f)

(9) ; and
Mis O, S or NRj. ‘
In another embodiment, a method, compound and pharmaceutical composition for the
treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula X, or a

pharmaceutically acceptable salt, ester or prodrug thereof:

— K—K Y
WK\’K ¢ A\ p—"/ {
B3/ g SR - N

D/ G

Formula X

12



(spacer) (spacer) \ ,)_-(spacer) (spacer) 1.1 NV QI

1 RR Formula XIIl wherein K, Q T, U V, W X Y and
wQ2@ee74%6 def i ned above; Rl1, R2, R3, R4, R5 apdI/B82086/¢)0600

as defined above; and "spacer” is independently a

bond, straight chained or branched C1-C5 al kyl, C2-C5

al kenyl, C2-C5 al kynyl, Cl1-C5 al koxy, C2-C5 al kenoxy,

and C2-C5 al kynoxy wherein the al kyl group can be

substituted by a heteroatom (such as N, 0 or S) for
whggipl e - CH2- OCH2-, - CH2CH2- OCH2-, - CH2CH2- OCH2CH2-,

eac%ﬁ%%ﬂ%ﬁ?%ﬁwwwmww (o) n
VOR{, OH8)d- 4 Gki3} defined akigvd- OH( CH3) - O- CH2, - (CH2) n-,

- ( ; - n-N-, -(CH2)n-O, -(CH)n-S-, 14
W%%%ﬁ%&?&%%ﬁ%@%@%w w0 -, - (OCH2) -,
kel et T) aro st ?6%&%@@% al G Ay enendent | y 0

s(ta -Q-, - al kyl) - erein n is independently O,
Aglk,(lsﬁg,%gfl%ﬂbog?’(“w 7, 8, 9, or 10. In another principal
MewhodéfiRatbove. Net hod, conpound and phar nmaceuti cal

conmposition for the treatnent or prevention of HV

i nf et i2Bethero pripgipal; embediment, of mthpd, onempamd o eidit ermaceutical
Ot Ritidh B, thé ReAmBRAY:r 1 f.is provide
c i n}i | 1u o gﬁ ta Cgﬁlﬁloun ] P(lf)%e 10 (rjr.ﬁflt}g%/r §?e\c/g$no rop r%’ucg?n gf symptoms
asﬁ‘igé%f?ﬂg? ?;E%l in g hogt depred bllleeecg"liﬂ nrpvié%ti_tll_cludjng ﬁbmdpmgd olf Formula
Xi,_eh : ; t 0 oL et erocycl e
NE] g( sPac e?l)&m%gtE ééépgag%cs ‘Fli,%@t'(é}s’%r E%Jrr'(‘%%’g%gé) \ (spacer)
yveroaryl Z

N\\NI, VQI 2 Fornula XIva W\/~ e/g/—lk&e

(spacer) (spacer)' or (sp \(sr&?ce heterocycle
S /
6 _K\

112 Formul a Xl Vb wherein j R

z

Formula X1

wherein
each K is independently N or CH;
Q, T,U,V,W,X,Y and Z are as defined above; and
Ry, Ry, R3, Ry, Rs and Ry are as defined above.

In another embodiment, a method, compound and pharmaceutical composition for the
treatment or prevention of HIV infection, or for reduction of symptoms associated with
AIDS, in a host in need thereof is provided including a compound of Formula XII, or a

pharmaceutically acceptable salt, ester or prodrug thereof:

13



K, Q T, U V, W X, Y and Z are as defined above;
Rl, R2, R3, R4, R5 and R6 are as defined above;
w0 spaoails i s as defined above; and "heter ocycl BCT/E82006/000600
"heteroaromatic" are as defined herein. In one
enbodi nent, a nmethod of treating or preventing HV
infection, or of reducing synptons associated wth
AIDS is provided including adm nistering a conpound of
Formula (1)-(X-VIl) to a host. In certain
enbodi nents, the conpound cap be provided to a host in
conbi nation with treatnment t hesi /éct%n wWth a
second active conpound. In anat wodi nent, the
conpound is prqvixded to a it h @sz been
treated for vir i N\ecki o keep viral |oad | ow,
or reduce nortality ssd)ci ted\w th
a-particul ar-lﬁ(fé‘ % | e by reducing
progression of AIDS rel ate toms. The conpound of
Formula (1)-(XVI1) can al so Ibe provi ded in
conjunction wth another B\ﬁ conpound. 15 WO
2006/ 074426 PCT/ US2006/ 00 In one particul ar
enbodi nent, a nmethod of treating or preventing HV
whefeict i on, or of reducing synptoms associated w th
eddh B sh ep&ﬁgﬁ@q@lo{?ﬁl uding adm nistering to a host in

nee ereof an effective anount of a conpound of

QFB*W aV¥, Y gnd 3§ apsreadpfied ubosal | y acceptabl e salt,
R %2,61g m%rggkugn&ﬂ?irgg{deﬁhgd 80' N/ \ N HH
Pormit

ar subengd I ment, the conpound

Ajagd B agd |-P-Fyfand - @dfmgmihéd Foverul a XV, partl cularly a

chl articul ar .enbodipent, a ..

ot rtana ol AR, Rl nRl R RE G Comaicy for e
trcaentieml cngnrsxﬂmptm)m% Pﬁysmﬁacameobrvfot bedbttion of5 symipastngl@skociated with

A i Do Resi RS Mo dig 165haiGe acobmetnf 8 Egiite R, or a
pleshareuticallp acuéptagle szﬂb extaafr prddsugnh@voled: N NIN C'i N

For mul a not her particul ar enbodi
nmet hod of eatl or preventing HV inf

reduci ng s t ons,Kassoci atedywith AIDS i W ded
t hat |nc coft acting theldells wth\a _codpound of
For mul a II or|] a pharma(fti | I'y accepfable Lal t,

UJ
© Ol
=
EY
2

ester or prO(@Ip’aldg) t hesnenf)

N N

! ¢
Formula XIII

wherein

K,QT,U,V,W, X,Y and Z are as defined above;

Ri1, Ry, R3, R4, Rs and Ry are as defined above; and

“spacer” is independently a bond, straight chained or branched C;-Cs alkyl, C,-Cs alkenyl,

C»-Cs alkynyl, C;-Cs alkoxy, C,-Cs alkenoxy, and C,-Cs alkynoxy wherein the alkyl group

can be substituted by a heteroatom (such as N, O or S) for example -CH,-OCHj-, -CH,CH,-

OCH,-, -CH,CH>-OCH,CH>-, -CH,-OCH,CH2-, -CH,CH,-OCH,CH,CH,-, -CH,CH,CH,-

OCHa-~, -CH,CH;CH,-OCH,CH,-, -CH,CH>-OCH,CH,CH;-~, -(CH,);-OH(CH;)-(CHy),-,

CH,-OH(CH3)-O-CH, -(CHz)n-, -(CH,)n-CO-, -(CH,)n-N-, -(CHy)n-O-, (CHy)n-S-, -

14



NN HOI / HFormula XVII. In a separate enbodi nent, a
nmet hod of treating or preventing HV infection, or of
WO e@ao74ge synpt ons associ ated with Al DS by PCT/US2006/000600
adm ni stering a conpound of Formulas (1)- 16 WO
2006/ 074426 PCT/ US2006/ 000600 (XVI1) to a host in
need of treatnent is provided. The conpounds of the
i nvention can be adnministered to a host in need
thereof to reduce the incidence of recurrence of

CHROTTREM-rBABE TPty PRI sk, HAAEEEN 20 -

whetdien is independenths0,ds 8.0 at, €d7,\8, 9I0r¢B(CR4 receptor

act Eva%ng\g}%\r/ iP fr?nrmp%;< B@J ?ﬁn{l/ lan \Jgr dll-gg,? Is’c%ﬁlp Igﬁléoc apﬁa(%maceutical

compbsltl(m,lfoa the thdGivhemk oi-B’dvenlﬂyn Bﬁgﬁ‘}f] ifedtion) ﬁgbﬁﬁdﬁtfoﬁﬁ isyr@ptoms
ri erein. . The ce C e

os R e AT ROt T LB PRGIAGR il g ppRgp i of Formul
Xiefaton KITVE, v 2 phitaiat@eicallyl scedptbRBaSstet Ofodragtheony at

| east one conpound of Fornmnul as (I) (XVII) are

provi ded. |nh@epnai enbodi nent s, gistoar] $econd

active co oundfls dmnisteréd to th hdet t® achi eve

combi nat i on bEKENH 9 The s act | @”%@Wﬁb nd can

be anot her antil)iral agen BRI KF DES IP I OF THE

DRAW NGS Filgure) 1 s 6“8“) ges Mﬁ speell s and

bl ot s |nd|cat|n e speci ICIt 4003. A: The
bi ndi ng of TN140 to CXCR block by
prei ncubati on of 400ng/ m 1 Cells were

i munost ai ned by Bising b|ot|n | abel ed Reontrol peptide
(a) or biotin- |abeled TNi¢@Q3: (& c) and

streptavi di n—cor onjugated rhodam ne (red). Cells were
prelncubd¥ d Wit h SDF-1 for 10 mn and tfen N .xXed in

i ce-cold aée one (c). B: Northern bl ot is and
western b& \ ang/ysis results show the nt
expressi oh | ter Zcel |

s of CX &53 br east

lines, MDA-MB:R3l an@pdvby Achi used as
a Ioadlng contrd| for bohgumggﬂ n%Qprts H*%fographs
of CXCR4 protein dn cell's surface frem MNDA-MB-231
and MDA- MB- 435 ceﬂl lines by using biqtinylated

TN14003 and streptavi di n-conjugated R; PE (red col or).

Nucl ei were counter-stai neg, Ry, £Mt,0x bl ue. D

Representative inmunofl uorescence staining of CXCR4
wheirdiln t he bi otinyl ated TN14003 on paraffin enbedded

K’t(?s[s%evse\ptx grhqlﬂ%arggse%%e&%%cer patients and nor mal

’edst fisSsu ’mage of a western bl ot
RﬁRﬂﬁhﬂ@;Bh&ﬁbhﬂnqhgmﬁMaidbvékt | ncubati ng MDA- MB-231

el b.s. W / of SDF-1 for 30 min stimulated
%cm:l:gf%ﬁ %ﬂgow%ﬁn This activation was bl ocked

“hetetolycléllad OReterpardidbiic’ ]a@é)asi defifediesein.de p ende nt manner .
Fig re 3 i.s.a graph of I Vit h. shows
{ hat® Epsceniatnbh 3me B pEeehi o wrotionce &fighs pteot reducing
syﬁ;@tohislabsbciaféd RETHAIXISHs bloaide€ amdaﬁlg&uﬁmﬁ&m dynpRiAd & Formula
% SiRNA or H F-1 si RNA. HRE aC|t|V|ty I ncrease
(I) dra hast. iy cexfam gopbpdirpents, thecepmpound can be provided to a host in
combmatlon with treatment of the infection with a second active compound. In a separate
embodiment, the compound is provided to a patient that has been treated for viral infection to
- keep viral load low, or reduce mortality associated with a particular infection, for example by
reducing progression of AIDS related symptoms. The compound of Formula (I)-(XVII) can

also be provided in conjunction with another active compound.
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suppressed by either CXCR4 si RNA or HF-1 si RNA. 17 WO

2006/ 074426 PCT/ US2006/ 000600 Figure 4 shows i mges
wW@bB00a/0dreg screen net hodol ogy utilizing bioti nPCHDE1006000600

TN14003 as a reporter. Figure 5 shows imges of

stained cells. Biotin-|abeled TN14003 was used to

detect CXCR4 protein fromthe cells pre-incubated

wi th various concentrations of WZZL811 S. Results

indicate that 1C50 of WZZL811 S is less than 1 nM

Fi € al, structure of
Fi o end pEEHE BIRERL s el oF il e PoxctBRE Ty dufeeion,orof
redigingesyarptdnestassovidadcanith AIBS is plovillkd E{ahmﬁi@cmﬂms@mm a host in

THE | ound met hod itions to .
nefd geod n EUBI P Ok REPBR PoRUEBA, Ryalor 3 B geuically
acédpladld saltesRl Ogiredaj tiarcof) WagreEdad: t he synptoms of Al DS

in a host in need thereof. Conpounds described herein

have the capa to |nteract Wi th CXCRETT eptors and

potentially i '
that these co
and efficacy in inhyk

SDF- 1- dependent S|gnallng over knownlCXCR4

ant-agoni sts. Active"Conpound, and PhJ%ioIogicaIIy

Acceptable Salts and ProdthSMTh%reof In one

e di nent o und

ohahasEu e FORBEIT b ripaiads nsuP bt Sogpmgprtpt Fgrmuta XV,

Imhhﬂhﬂghchbﬂd@mmyided for the treatnment or preventlon

of HN | ection, or. f reduct i of . synpt o
o s 0b b AR PRt gt Of o f RsBBine TV infection,
or/oF Fedubihg ‘afymﬂﬁoﬂRB a$38ciatbd with AIDBGs rodkdkd that 1nZluch§ coﬁ&ctmg the cells

Fornmul a | ein ch K is independently N Q
with a gompoung,o iP[ “?u]ﬁr?g\? Y on p pharspseRiiseibh pqcgptatie é%]f eeaterf PoRfodrug
thé—lleofﬁs deq¢: F, O, Br, |, OH OR NH2, NHR, NR2, SR,

SR, S2R, S-NHR, S2- NHR S-NRR, S2 NRR , NHacyl,
N(acyl)2, CO2H, CO2R, where Rand FN/a

i ndependently sel ected fron1stra|gh h branched
or cyclic alkyl or arﬁlky as aryl
and heteroaryl groygps;yand Hﬂ R3 R4 R5 and R6

branched or cyc | kyl , aral kyl, aryl heteroaryl,

acyl (RC) and i méoyl (RC(NH)- or RC(NR )-) groups
18 WD 2006/ 074426 PCT/ USz0@61.360600 I n one

S ub gﬁgg %S{%;lcg{ﬁ Er?lgggj IlnglntI a methog %f %rez?t{neg o?%cr:yvelnqgr?gr ﬁﬁ? mfection,

or of reducmg symptoms associated with AIDS is provided that includes contacting the cells

are |ndependentlﬁ:ﬁ; ec d oan, strai ght chain,
il c

with a compound of Formula XVII, or a pharmaceutically acceptable salt, ester or prodrug

Formula XVII.

thereof, is provided:

In a separate embodiment, a method of treating or preventing HIV infection, or of -

reducing symptoms associated with AIDS by administering a compound of Formulas (I)-
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and X are each hydrogen. In yet another subenbodi nent,

W X, Y and Z are all hydrogen. Zou et al. (Zou, et
W@bkewe02003) Acta Cryst. E59: online 1312-01313pCT/US2006/000600
descri bed the synthesis of a potentially tetradentate
l'igand, 1, 4-bis-(pyridine-2-am nonethyl)benzene. Zou

descri bed this conpound as a potential |igand for
netal ions. In a subenbodi ment, a conpound of Fornul a
-1 to I-10, or a pharmaceutically acceptable salt,

291150 2hoRiRALdDARGNERS is .rﬁl‘i@rdp i\‘ir']l‘g%n;pgﬁnd'é g? the invention can be

treat nent or pr event on of 1 ectron,
adraipistaredie agfosigy ngsddhsecf s mdicttedinviderve Af PS)rénae of infestion.

il\lnz n%e%xo}ﬁléf %x%gﬁciirélggi ﬁ'\e//éq‘ﬁﬁhﬂ sr\‘}\é(iﬁ&v%:r%ﬁw ;"c{f (:JCT%Q a ?1(05%I infected
wiRl ofROiFeofgnRessRRliatd QR CXCRAXpceplor 4} tivatibil f6t eximple, Titdr Miseases
=H)':5 . ~ .R1. . - 1.
Ay AR ol SR T 8 B A B, v
administerig/ain effedtive BinbiatB2 a BbmpdinRAesctibedPerdid.- Bile 38 cin ¥¥in a host
T\ Y F\c’i.5 N/NR3R)QRz ~NZ x< ~N~N R VQR2
RGN e 10 )
In another embodiment, pharmaceutical compositions including at least one
compound of Formulas (I)-(XVII) are provided. In certain embodiments, at least a second
active compound is administered to the host to achieve combination therapy. The second

active compound can be another antiviral agent.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows images of stained cells and blots indicating the specificity of
TN14003. A: The binding of TN14003 to CXCR4 was blocked by preincubation of 400ng/ml
SDF-1. Cells were immunostained by using biotin-labeled control peptide (a) or biotin-
labeled TN14003 (b & c) and streptavidin-conjugated thodamine (red). Cells were
preincubated with SDF-1 for 10 min and then fixed in ice-cold acetone (c). B: Northern blot
analysis and western blot analysis results show the different expression levels of CXCR4
from breast cancer cell lines, MDA-MB-231 and MDA-MB-435. B-actin was used as a
loading control for both. C: Confocal micrographs of CXCR4 protein on cell’s surface from
MDA-MB-231 and MDA-MB-435 cell lines by using biotinylated TN14003 and
streptavidin-conjugated R-PE (red color). Nuclei were counter-stained by cytox blue. D:
Representative immunofluorescence staining of CXCR4 with the biotinylated TN14003 on
paraffin embedded tissue sections of breast cancer patients and normal breast tissue.

Figure 2 is an image of a western blot showing phosphorylation of Akt. Incubating
MDA-MB-231 cells with 100 ng/ml of SDF-1 for 30 min stimulated phosphorylation of Akt.

. This activation was blocked with TN14003 or AMD3100 in a dose-dependent manner.

Figure 3 is a graph of HRE activity. The graph shows that HRE-Luc MB-231 cells
have moderately high HRE activity in normoxia that can be suppressed by either CXCR4
siRNA or HIF-1 siRNA. HRE acitivity increase 2.5 fold in hypoxia that can also be

* suppressed by either CXCR4 siRNA or HIF-1 s1RNA ‘ - -
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wherein Q T, U V, W X, Y and Z are as defined
above; and Rl, R2, R3, R4, R5 and R6 are as defined
W@bwem7442®@ WO 2006/ 074426 PCT/ US2006/ 000600 | PCEHOSI00&000600

sub- enbodi nent, a conmpound of Forrmula I-11 to 1-20, or

a pharmaceutically acceptable salt, ester or prodrug,

is provided for the treatnent or prevention of HYV
infection, , or for reduction of synptons associ at ed

vvith Al DS, in a host in need thereof WWR 3 R4 -1

(1. TEpy? shoie ipmecgRf ydrorapross righeoioRy Vg hpRp-ogled

TIN14003 bs Nrégaitéd. H VO H (1. 13) (1. 14) N TN, NR3 R4

JVREJTN@HI\% B\Ufff/m}ﬁgexé\ftal{led qqﬂ\{s(zg Bl_gjol';l " elgd }[’&&é&ﬂ%lwa(sézeldq)o detect

CKCiM dtelh_ﬁlord\{hé’l:e ﬁ-l'ﬁhﬂﬁ@ewmﬂlﬂvﬁﬁc?dls Cgﬁoﬁill?{AtﬁnNﬂWZ\sz 14
- <
R‘EURS quqa’ge ﬂl‘?rﬂ@@ Of&%%lﬁllwsﬁhm(llﬂiﬂg) (1-20) wherein

Q Tgi é/sho\% t}?é’chgmﬁzﬁfjsh%ctﬁfe%f gz Hefihnged above; and
Rl , : 4. R5 and are as defined above. In

anot H @ree?rﬁ@ms geraph of e HPWeqmlyaﬁ rerfamed asdagerghedp Hrmple 8.
of Formula Ha or 11D, or a pharmaceutically

accept abl e salt ester rodrug thereof: 20
DETAILED DESC TION OF THE INVENTION

Compounds, methods and compositions 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 interéct with CXCR4 receptors and
potentially inhibit receptor signaling. It was found that these compounds have increased
bioavailability and efficacy in inhibiting CXCR4 receptors and SDF-1-dependent signaling
over known CXCR4 antagonists.

Active Compound, and Physiologically Acceptable Salts and Prodrugs Thereof
In one embodiment, a compound of Formula I, or a pharmaceutically acceptable salt,

ester or prodrug thereof, is provided for the treatment or prevention of HIV infection, or for

reduction of symptoms associated with AIDS, in a host in need thereof:

NN w g A e Y
LA
L 3
Formula |

wherein

each K is independently N or CH;

Q, T,U,V, W, X, Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, OH, OR,
NH;, NHR, NR;, SR, SR, S;R, S-NHR, S,-NHR, S-NRR', S,-NRR', NHacyl, N(acyl),,
CO;H, COzR, where R and R' are independently selected from straight chain, branched or
cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and .

Ri, Ry, R3, R4, Rs and Ry are independently selected from H, straight chain, branched or
cyclic alkyl, aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR')-) groups

18



WD 2006/ 074426 PCT/ US2006/ 000600 WK =K UT K -K Y R

r R8 KK RFormulalla WK=K UT K-KK X K E <)J(?Z
W@2406074826 VQ Fornula lib wherein each Kis  PCT/US2006/000600

i ndependently Nor CH Q T, U V, W X Y and Z are

as defined above; A and B are one and two atomtethers

i ndependently selected from-CR=, -CR3R4-, -CR3=, -

N=, -0-, -NR3-, -S-, -CR3=CR4-, -CR3R4-CR5R6-,

-CR3=N-, -CR3R4-NR5-, -N=CR3-, and - NR3-CRAR5-; -D-E-

ZES I Ihgf-} J ﬁﬂ’ emg%‘h ndetpoef%d ﬂé)i g Hei a%R& %ogen Alterng%lv‘ely,

and XCkap eqvtiéhytilogers dh g?ettaﬁdthérr mh&dﬁodﬁhe’n’a,l\@hl(, Y bad 7 are all hydrogen.

o S ol ST S 0
syhtles6f Spiaitiangictredentats hgiﬁd M-&sl(lbyndiﬁeamﬁinﬁoﬁléﬁybmhene Zou

hydrogen. Alternativel.y, are each hydrogen.
dchﬁlb?% 1%1??6@1’85?‘{ %*@H@FFBB%I%W £l Wtak‘on%( and Z are all

hydn@&egubeinaocam&ub@rﬂaﬂgbmbf Fédfld Ny eot l-nn RrOYhAR8catically
nmpound of Fornula 11-1 to 11-18 , or

mmb%maétu ester A Pedgecibpreal isravified foa &e&eam% PHBeYgption of HIV
mfea%ne&f for thué/éQn%@ %&Aﬁ&ﬂé&@oé’@d Wm QQQ@QQ il lvé!éa lﬁfe!re}olf?

Ellw/;ﬁi%l)w(w U@ N p, % | ARs Ra R@
(15 _qqﬂ;< §ﬂ X )3‘4{ —

‘ N
| l
Ri Ry
(H) (12)
{4 %Q QR&( >«Q
N
|
R4
(I3) (14)
— uT /
<\N _/<N =k N>=N\> p. R)a&< >i5<
N R
Ry Va Ry R|1
(I-5) (I6)
W/ uT N WS UT Y
> =) /X I _| e 4
XQN (e =T
N CN
(I-7) , (1-8)
W\ uT WY J
Q N = NG 'R /
A AR
Rl1 va FQZ RI1
(1-9) (110)
wherein

Q,T,U,V,W,X,Y and Z are as defined above; and
Ri1, R2, R3, R4, Rs and Rg are as defined above.
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Wi i- cx %l I R Y XN

(11.5) (11-6) WA U ~1/Y

WO BEDob/0R426 N\ Z X E a -N~-- Z
(11.8) AR7 N WAUR7
VR (11-9) (11.10) W- U
XNEaMNMZXDNRLVRL
2006/ 074426 PCT/ US2006/ 0006

XNERS\Z XD VNN QRVQ

ZDVQRVQR 11
U~Ny j - RNAX

R1 V RIPCT/1$208§/000600
N X DSE NN Z V R1

\ / sERaN\Z
11.12) 22 WO
NAI |I_ R Es\Z
(11 13) (11.14) \N

I;Jll altoi]frl gljb ?r&%d%nt R ecowpc;un@ \ﬁl éorfnu}a Igl QI 50 or a

pharmaceutlcally acceptable salt, ester or prodrug, is provided for the treatment or prevention

of HIV infection, , or for reduction of symptoms associated with AIDS, in a host in need

Lo e

(1-11)

<3 %Q

(1-13)
(I-15)
Y
(I-17)
W\ //—\/Y
& )
FL
H vl(:! H
{1-19)
wherein

Y
ALt
(|-12)

QMyQ

(1-14)

HW&

(|-15)

/Y

X N:: R)3&< >_3<R6 — )
(|-1s)

_ o
H )L<' '%G_N\é
N
H va H
{1-20)

Q,T,U,V,W,X,Y and Z are as defined above; and

Ri1, R2, Rs, R4, Rs and R are as defined above.

In another embodiment, the invention provides a compound of Formula Ila or IIb, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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XNDENs\ZXNESsZRLVQRL (11.17) (11.18)

wherein Q T, U V, W X, Y and Z are as defined
wWabwee7442A and -D-E- are as defined above; andP@®/USHB6/000600

R3, R4, R5, R6, R7 and R$ are as defined above. In

anot her subenbodi nent, the invention provides a

conpound of Formula I1-19 through I1-30, or a

pharmaceutically acceptable salt, ester or prodrug

t hereof: 23 WD 2006/ 074426 PCT/ US2006/ 000600 WA U T

BYW UTB/ XNDE\CIBNZXDSELKVQVQ

(11.19) (11. ¥83SWE N U T Nply U.T ¥

=l BX\ E Z \EJ A\DST'_IT\ 8s GVQVQ
(11-21) (11-2 Ay |-ZBl- .
YXNSEJNZX\S-J\J I~ DG VV

(11 23) (11.24) WAUBN\NV AUBhY X N DsE JAG Z

X psE\GZ V V (11.25) (1126) UTNWUT N, X
| 1 BLBL NDE\ I I / \ ;I)SE\I-I/JVGZ VQ
VQ (11.27) (11.28) WA °‘§“MI W/=-NA UT B N

K\’K K/ __|_ /B / *
K z
/ N
VQ
Formula IIb

wherein
each K is independently N or CH;
Q,T,U,V,W,X, Y and Z are as defined above;
A and B are one and two atom tethers independently selected from -CR=, -CR3R4-, -CR3=, -
N=, -O-, -NR3-, -S-, -CR3=CR4-, -CR3R4-CRsR¢-, -CR3=N-, -CR3R4-NRs-, -N=CR3-~, and -
NR;3-CR4Rs-;
-D-E- and -G-J- are independently either -NR3-CR4- or -N=C-; and
Ri1, Ry, R3, R4, Rs, Rs, R7 and Ry are independently selected from H, straight chain, branched
or cyclic alkyl, aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR")-)
groups.

In one subembodiment of Formula II, Y and Z are each hydrogen. Alternatively, W
and X are each hydrogen. In yet another subembodiment, W, X, Y and Z are all hydrogen.

In a subembodiment, the invention provides a compound of Formula II-1 to II-18 , or

a pharmaceutically acceptable salt, ester or prodrug thereof:
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NN I : // Ep/E-j \GDAE J~ -NZ VQVQ (11.29)

(11.30) wherein Q T, U V, W X Y and Z are as
waledosned2@bove; A, B, -D-E- and -G J- are as PEf/Usmd6/000600

above; and Rl, R2, R3, R4, R5, R6, R7 and R3 are as

defi ned above. 24 WD 2006/ 074426 PCT/ US2006/ 000600

I n anot her enbodi nent, a conpound of Forrmula Ill, or a

pharmaceutical Iy acceptable salt, ester or prodrug

thereof, is provided for the treatnent or prevention

ofy |nfect n, , r redyctiamn of sy ons
as%@ Wi ; Al S// n§g hostLWs/l:Q Ather[PII X

oSFor mul A |

i s i ndepénde %'Y/N r CH "Q T, U A
are as define |abovd and Rl1, R2, R3, R4,
are as definefi®abové! In one subenbodlnent dﬂlForﬂUIa
[11, Y and-Z(df¢ each hydrogen. Alternative(li2) W and

X aje_each hyd{ogen yet ano subenbodi ment ,

X, /Y a Z ar al jeyss )%

al \ O,EE R n SBs73 ;}%Mr j ﬂ‘ & >

synqhe poNyan1nes } TN —"
m N—

pyri dini u n|d s. In a subenbodi fre onp&und

of Fornmula I M1 thRough I11-10, or a VaQ R1
pharmaceuti cdlli3y acceptable salt, ester or redrug

eqf, is provided: 25 WO 2006/ 074426

US006/ 00B00, U "/\YNY XSCZ\X Ra RIT\ R5 BB TN

RO R

va R, va R
(1-5) (11-6)

\_ A T /Y W\FN " U / \/Y
x</\ 7 /E/—<I A RNB>=N\>Z x<\/\—/2/5/ ‘CI_ & Rg _N\’NZ
D \l N 07\ |/, N

v R, v R,
(H-7) (11-8)
— ] / whN= U N\\Y
N an T \> & Yl aaN\L &
N—L E :>J< Dy XN E‘<:j>—kR8 =Nz
D \l / ) D’ \I VAR
VR, VR,
(11-9) (1I-10)
w N= y N—\
D W an G RS
XN E——<i:::>—¥fa =" DS z
D’ \l / y
v R,

(1-11) (Il 12)
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(111.2 ) U~VQN u/ R N/~\ 1 N) RSR5 NQTN
NQTI I RIR RLR (111.3) (111.4) V NR N4
WO 20606/0744MR3 --C RS NN NR6 - NI QT N N Q-\ACM™MUS1006/000600
Rl (111.5) R2 R1 R2 (111.6 ) Wu.\*V 1 / 'y W\_ Q' V
X~%- j N/ Ra R4 '\ i RS R6/ - ZXN-~/\--NZ NQ
TNNQ~~TI| RL (111.7) RR R1 (111.8) R wu,\/v N W
~\ u 11<51;1x v jY X N1 -~ Ral R5NN~~\\ NZ XN
~Rs NNZ | QT NNQTNN Rl R2 RR2 (111.9)
dZahr]eas
A

ereLn Q TQE{\YV Wv%,/ﬁ‘ N
de@ai\( j]_dj; > </4/2// o= R7R/—§Y
8\ —
N/ Y \<| A

(n13) (1-14)
— uT W= 7
\ / '} == R, / \N <\\ A UI=T— R N/ \/'NY
Oyl Sy k
D \—l/ NI D’ \H/ N
(1115 ! 1 R'1
-15) (11-16)
W/ . ‘ yy W uT N—N_ y
x@/,;/{ sg_._, e )] <"'=I>fj<R (2
) N E =/
D D’ \H/ N
R Va g
1 Ry

(11-17) (11-18)
wherein
Q, T,U,V,W, X, Y and Z are as defined above;
A and -D-E- are as defined above; and
Ri, Rz, R3, R4, Rs, Rg, Ry and Ry are as defined above.
In another subembodiment, the invention provides a compound of Formula II-19

through I1-30, or a pharmaceutically acceptable salt, ester or prodrug thereof:
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Rl, R2, R3, R4, R5 and R6 are as defined above. In

anot her subenbodi nent,
wo booeogta2d 11- 20, or a
sal t,

a conpound of Fornmula I11-11
phar maceuti cal | y acceptedi/8S2006/000600
ester or prodrug thereof,

i's provided 26 WO

2006/ 074426 PCT/ US2006/ 000600 WU\MNV N\ y WU-\n/V'Y

R3 R4 IRS R X X

(111.11) (111.12 )
TN H I
A RN N /N -N NN

L S

~ Z

~N Q ~~\T
wher ei n Q
above

In a t her e nt

f{l 'y“p
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W/ U N, Y
X
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p” \\l J %
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(11-23)
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e \ | / \
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W e Ut N\/Y
SO E
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(11-29)

wherein

Q. T,U,V,W,X,Y and Z are as defined above;
A, B, -D-E- and -G-J- are as defined above; and

NTNZN/
WUNNQ-~ R3 R N N QT NN ~Q
HH (111.13) (111.14) V - N
¥ N oy
(R5 R6
(111-1
BVRE R5 N
yT ~N H (111.19) | |
, U, V, W X, Y and Z are as defﬂned
and (II”RY) R2, R3 R4, R5 and R6 are
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ulzz)
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Ry, Ry, Rs, Ry, Rs, R, Ry and Rg are as defined above.



or a pharmaceutically acceptable salt, ester or

prodrug thereof: 27 WO 2006/ 074426 PCT/ US2006/ 000600
WOHoM7446-/ ~ -K Y A KR R8 KK X' E Z D QHRCRUS2006/000600

Formula IVa WK=K UVK-K AK XKE-KZ DQT

Formula 1Vb wherein each Kis independently N or CH,

Q T, U V, W X Yand Z are as defi ned above; R1,

R2, R3, R4, R5, R6, R7 and R8 are as defined above;

and A and B and -D-E- and -G J- are as defined above.

I n Henhgdi r | Ya.pr Y _an are

eac ﬂﬁ %i}gtyo gen % %i {’% ¢ ﬁ%{)?\@l«ej Irg;l ?QW“Z%HE b %%%3@3%%%051}' acceptable
saltyehtes geprodiug theadof dnpriohided fu tertivathientantprevdfitiof, of HIATifife#tion, , or

I n,..ln . one. odi nment e invention

o len YR st R s TS o 2O & egd Brofior g "
phar maceutical |l y acceptablye salyt, ester or prodrug

t her eof : Wo=2006/ 074426

US2006/ 0 q
U\nX Y WILEN A\D. fu/ ¥ Ra” XCRsRR, &//W R7 R
>“§ng' )

EZEZ ~THN D QF_N RL 1) WA N
~\ ~VRY7 yK U N, (&L A

Formula III

wherein
each K is independently N or CH;
Q T, U,V,W,X,Y and Z are as defined above; and
Ri, Rz, R3, R4, Rs and Rg are as defined above.

In one subembodiment of Formula III, Y and Z are each hydrogen. Alternatively, W
and X are each hydrogen. In yet another subembodiment, W, X, Y and Z are all hydrogen.

Reyes et al. (Reyes, et al. (2002) Tetrahedron 58:8573-8579) described the synthesis
of certain polyamines from starting pyridinium N-aminides.

In a subembodiment, a compound of Formula II-1 through II-10, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is provided:
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or prodrug t hereof, are provided: 29 (1 2)
U\é'\V N/ \ == U/\é\/v / \
. \ /R3R4[ JR5 Rg
N N N TR _{ N
| i r‘i Q T N
Ri Rz Ry Rlz

(111-3) (11-4)

L) Qi

[\i f\; N /\ NE>_—N
R, R, o |
(11-5) Lo
/Y W %
/_[ Jj QRgR[ /J 5Rﬁf/ \\\
N X N " N N
d % ; ;
(1-7) b(nes) ?
7 XA w///\ U~y anY
| | >_/ Q Pl /\/\/JR5 RN/ \\/)
Nl 0 | B N_<N)L07\/\T_A<N6 T
R, R, R, | 7,
(Hi-9) (Ii-10)

wherein
Q,T,U,V,W,X,Y and Z are as defined above; and
Ri1, Ry, R3, R4, Rs and Rg are as defined above.
In another subembodiment, a compound of Formula III-11 through III-20, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is provided
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(111-20)

Q,T,U,V,W,X,Y and Z are as defined above; and
Ri1, Rz, Rs, R4, Rs and R are as defined above.

In another embodiment, the invention provides a compound of Formula IVa or IVb,

or a pharmaceutically acceptable salt, ester or prodrug thereof:
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XKK Z NR R2 Formula Vb QKU/ \' Y KR3 R4 R5
RE KXKNN RLTR2 Fornmula Vc wherein each Kis
w0 pbepeneently Nor CH Q T, U W X Y and Zr@r/ESmg6/000600
defined above; and R, R2, R3, R4, R5 and R6 are as
defi ned above. In one subenbodi nrent of Formula Va-c, Y
and Z are each hydrogen. Alternatively, Wand X are
each hydrogen. In yet another subenbodinment, W X, Y
and Z are all hydrogen. In one subenbodi nent, a
compound of Formula V-1 through V-3, or a
phar maceut iycaldy=kaccept abl e\l/\/&;ﬂt, esterKUTK\\pr dr ug
thereof, is plovidedh T TAWy Q.Y Hod xz 13 R4
R5 Rs XON 3 & R N\QN~N~\I\BIZﬂ. RL R2
(V-1) (V-2¢7 K U R RRIES 5\>1_--N | NI
R (V-3) R? whereinpéach R is Tndepefdently N or CH;
31 WD 2006/ 074426 PCT/ US2006/ 000600 RQ, T, U W X Y
and Z are as defined above; and !

FormulaIVa
U v
— —K
\K:KX\ () &/v
Pre / / — N
X7 X E Py J K ™z
D/ Q/V\T \G
Formula IVb

wherein

each K is independently N or CH;

QT,U,V,W,X,Y and Z are as defined above;

Ri, Rz, Rs, Ry, Rs, Rg, R7 and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.

In one subembodiment of Formula IVa or IVb, Y and Z are each hydrogen.
Alternatively, W and X are each hydrogen. In yet another subembodiment, W, X, Y and Z
are all hydrogen.

In one subembodiment, the invention provides a compound of Formula IV-1 to IV-12,

or a pharmaceutically acceptable salt, ester or prodrug thereof:
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Rl, R2, R3, R4, R5 and R6 are as defined above. In
anot her subenbodi nent, a conpound of Fornula V-4
wo booeogta2e/- 9, or a pharmaceutically accept abl BCHEE1006/000600
ester or prodrug thereof, is provided: WQNU/ /Y W
NNN RRTR R TR (V4 (V.5 WQU/ /Y Wr QN
U XCR3RAI RRs\ / RRARRR\ ZXN-{ 3~NZ
NNNNN R (V.6) R R TR (V-7 WNQNUjY W
QNUcx NNN R (V. $) R2 RI (V.9) R2 wherein each
ndepgnd nWIy N /;LNVV X”JY and Z

ag- defy ned 0 RA RS ar /Y
z%s/\de | ng¢d bovg {Lrp\anc her [ t) t e | 8gon )
provi des- a un onula la o V¥

pharmaCeutical ly ac ept able salt, est &r or proJrug
thereof: QT UW\/RBK A K -K\~ Y K R7 Rs / KXERKK
Z DN Rl #bridula Via - - 32 WD 2006/ 0744%4)

S2006/ 00690 WKAQUBV\I?NKYZX K\Z K D K

LR VBE % / > X A / /Y
'S

X D I /\\| R _N Z X/\ / I /\l RB \>Z

(IV-3) Ri (IV-4) R1
Y
g /\/\ =iy /v\ ="

l
(1V-5) Ry (IV-6) R1
Y
& R / R

EReRL R D Rl

(IV-7) R1 (IV-8) | R1
Q/ f} R7 / /Y
D H> gy ]—K>—Nz

(IV ) R1 (IV 10) R1
W/~ Ui Y VanY ) VDY
Iy A PSR X <\ R X
xS <>D/’EI Ql//\\/\T KF;B>=N\Z /N 7R">=N\)z

A=

1
(IV-11) (IV-12)
wherein
Q T,U,V,W,X,Y and Z are as defined above;

Ri1, Ry, R3, Ry, Rs, R, Ry and Rg are as defined above; and
--A and -D-E- are as defined above: -

In another subembodiment, compounds of the Formula IV-13 to IV-20, or a

pharmaceutically acceptable salt, ester or prodrug thereof, are provided:
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wherein each Kis independently Nor CH Q T, U W

X, Y and Z are as defined above; Rl, R2, R3, R4, R5,
wReNeRT44and R3 are as defined above; and A aneCBUS206/000600

-D-E- and -G J- are as defined above. In one

subenbodi nent of Forrmula Vlia or b, Y and Z are each

hydrogen. Alternatively, Wand X are each hydrogen.

In yet another subenbodinent, W X, Y and Z are al

hydrogen. I n one subenbodi nent, a conmpound of Fornul a

%ﬂz__to VIy6,_0f ap euti cgal acceptabl g salt y
er \ara pr&ardg ghef eo¥” is prow T RS U>§
%\I\w N AQU NIFZ\ X TRRs X\ & IR/Rl -1 D N
¥ E IRV, LT T WA AN BDAT Y z
rRa -Mz ¥EIRRBDNND NN %wW.5 B (v
U

X~ ~~E |

14y R T AR7/ "YWNQY1 AQ 1 | RrR
xNEz xR NN D NN (5?5)%%1152)—R1

whergin Q T, U W Y and Z arg as defined above;
% 2006/ 6 PCHTUR2006/ 00H600 \Rt, BRAR3, 8R4/ ot
S . A 9

q , R7 and] \ar ' ag/ defi nedXaboye; | and | \ \Z
X ' E Q\/\\/\T J\G z X E Q\/\\/\T o =1

D’ 6
(IV-15) (IV-16)
ST LN SN2
N D/ Q/\V\T J\G Nz N D/E Q\/\V\T J\G Z
(IV-17) (IV-18)
N=—= N=—
WINPT R TN, B e /Y
ST &l O
" D/E QK}\T J\G ‘ " D/E Q\/\\/\T J\G ‘
(IV-19) (IV-20)
wherein

Q, T,U,V,W, X, Y and Z are as defined above;
Ri, Rz, Rs, R4, Rs, Rg, Ry and Rg are as defined above; and
A, B, -D-E- and -G-J- are as defined above.

In another embodiment, a compound of Formula Va, Vb, or V¢ or a pharmaceutically
acceptable salt, ester or prodrug thereof, is provided for the treatment or prevention of HIV

infection, , or for reduction of symptoms associated with AIDS, in a host in need thereof:

Formula Va
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A and -D-E- are as defined above. In another
subenbodi nent, a conpound of Fornula VI-7 to VI-10, or
w@200phanp@ceuti cal |y acceptabl e salt, ester orP@r/Us2006000600

thereof, is provided: TT WAQBWQC / AQUB XN

ZEi -NZ XNEi -NZ DNGDN""G (V1-7) (V1-8) T

T WN QUNYW/NQUN- DSENZ XDeENi\GZ (V
1.9) (V 1.10) wherein Q T, U W X, Y and Z are as
defined above; R, R2, R3, R4, R5, R6, R7 and R3 are

as defined above; and Agand B a -D-E- and -G J- are

as definedwabowre=|n anot NerX di ment /ag ound of

Formul a VI IW} a phdn elit i calf IR Rgcggpt e salt,

ester or prgQ \Eg ynere i proyid fo t r eat ment
V

or preventi‘on E , for reduétion of
synptons associatedMith AIDS, in a hgst in need
thereof UV W' KRIRI RS R6 K~ XKI1lZ MRR 12
Formula VI whereinteach K is indeperdently Nor CH;
U V, W X Y and Z are as defined above; - Rl, R2,
R3, R4, R5 and R6 are as Hemufelibabove; and Mis O S
or NR3. 34 WD 2006/ 074425 PCT/ US2006/ 000600 I n one
SUbenbOdinﬁFLéengfrHU|a d Z ar chy
hydr ogen. rnatN vely,g e éﬁ_ﬁgffbgen. In
yet anot her Mdi fd'z arel al |
hydr ogen. Kn ube ' np;ﬁﬁﬁzbf For mul a
VIT1-1 to VI1-10, oy ceuticalyy acceptable
salt, ester or prodrjug therepf, is provided:

R1 RZ

Formula V¢
wherein
each K is independently N or CH;
Q, T,U, W, X,Y and Z are as defined above; and
R1, Ry, R3, R4, Rs and Ry are as defined above.
In one subembodiment of Formula Va-c, Y and Z are each hydrogen. Alternatively,
W and X are each hydrogen. In yet another subembodiment, W, X, Y and Z are all hydrogen.
In one subembodiment, a compound of Formula V-1 through V-3, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is provided:

! T
W\ @ v Y W/~
Iy 7 - 4 \/) C N Y 2D %
A AL l5 N x R4 le )
X N =" XN AN Red—n"z
N N N

Rg
N N
| |
R R

Oz

1 t,
(v-2)

1

(V-1)

wherein

each K is independently N or CH;
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WUU/ /y W-UV X(~\Zf RBRARRRE XZ | MI NM
N RL(V11.1) Rl1 | 2 R RR (V 11-2) NUV N \ QV
wOR20deB14B RS R6/ MN N N MN RL (V 11-3) RZPE/USM06/000600
11-4 R UV/ \ QRVRBR>, UINN3 R NN =NNMN/ |
|l NMN I I R (V11.5) RR RL R2 (V 11-6) W"C U V
W-UVY X(~~ N/ / RBRARBRt NMNX~N-N-Z |
I NMN R (V11.7) R R1 R2 (V 11.8) WUV N~/Y WU
VXN--={/ \\-NMZ X~ R3RA/ R5EReMN~NZ NM

QNT) URW, YW an@ Y. dPasRefifiddldbodd)hindR2  wherein U, V, W X

n e defi ned above Rl, R2, R3, R4, R5 and
Zag%aiagﬁheé‘g%ﬁé’@ agdefned 2beis- M sO, Sor NR3. 35 WO
2006m04ddB& RibEMLSERARH! anggxgi;oun'dnof"%}ﬂllﬁ?l -4 thr\}ll%h V-9 or a

subenbodl ment, a compound For mul
harmaceutically acceptable salt, ester or prodrug thereof, is prov1ded

Y
b ¢
Q@QM—> 3R4 I RSRG__
N
|
R

|
1 R,
(V -4) (v.5)

X/ R4 Rs ) X /NR3 Ry [ Rs N\ 2
N ' N N N§=N ‘
| | l
Ry 2 R T R

(V-6) 1 (V.7) 2
PR QT AN DN i@ X
/% X R
! >—N z XN % SN Ry,
o
" (V-8) - R veg) R

wherein

each K is independently N or CH;

Q,T,U, W, X,Y and Z are as defined above; and
Ry, Ry, R3, Ry, Rs and Rg are as defined above.

In another embodiment, the invention provides a compound of Formula VIa or VIb,

or a pharmaceutically acceptable salt, ester or prodrug thereof:

T 0 ) / K—K Y

K\’. A\ I\R7 Ry / %

XA / E = ——K'\Z
/ K

Formula Via
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pharmaceutically acceptable s alt, ester or prodrug

thereof, is provided: W UV UVy : : B~ XC~1 HMH
woRddeMr44¢6/1 1. 11) (V11.12) VUV QU NN\ R3 RAT/BS20R6000600

HMHH MN | (VII1.13) (V 11-14) H UV N N- NR3

R4 RS N\ N NN4 6~-NHMHI Mrl HHUV (V

11.15) (Vv 11.16) Wy w U VN\ C-RER R R R X/

NMNXZ NNN I I I MNI H(V11-17) HHH (V
11.18) WWV Ny wWVjy NR3I4RSNXN/\__MZXNR
$s>-.Nz HMHHMNI (V 1 (V 11.20) H wherein
U, V, w XW Y and Z are "as ngd abovg— v
K\ A\ B / \\\
X/\R / E J/ —K\z
D/ K N

Formula VIb

wherein

each K is independently N or CH;

Q, T,U, W, X, Y and Z are as defined above;

Ri, Ry, R3, Ry, Rs, Rg, Ry and Ry are as defined above; and
A and B and -D-E- and -G-J- are as defined above.

In one subembodiment of Formula Vla or b, Y and Z are each hydrogen.
Alternatively, W and X are each hydrogen. In yet another subembodiment, W, X, Y and Z
are all hydrogen.

In one subembodiment, a compound of Formula VI-1 to VI-6, or a pharmaceutically

acceptable salt, ester or prodrug thereof, is provided:

, T
W/_N Y w . /~=N Q U N—\Y
m X TS
8 X /E A 8 \——
N D N N

| |
(VI-1) Ry , (V|-2) Ry
T
W N 2 ¢ W = Ny
<< ya IR N (\ />
X - \N \—N"2 LRs =",
D N :

N

3, |

(VI-3) (VI-4) R

T

eI @ K&l
‘\ D L ! N Rid—%

| )

(vi-s) R (VI-6) Ry

wherein
Q,T,U,W,X,Y and Z are as defined above;
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R, R, R3, R4, R5 and R6 are as defined above; and M

is O S or NR3. In another enbodinent, the invention
wW@e@eiodass a- conpound of Fornula Villa or - VIIPGI/US00&000600

pharmaceutically acceptable salt, ester or prodrug

thereof: 36 WD 2006/ 074426 PCT/ US2006/ 000600 WK =K U

K KYAER RBKKXKZ DR Fornmula VIlla UK --K

Y W=KAXKEKZ p~ MG Fornula VIIIb wherein

each Kis independently Nor CH U V, W X Y and Z

R, 3RPNEs , R5, R6, R7 and

Rglkga%:Rgg{Sa |ned a 5%£§]de§§§dab§3%r? B and -D-E- and

Aagd ID-Expeee agglefiesdishens- above; and Mis (r), S or NR3. In

one §u di r I

cac hﬁh%‘sﬁ?& sﬁﬁm&o@gnreﬁtgt Quéq%)})\éll{}é fo F al%lzé gggh% aVlelO or a
PlhlyfdawgbwllyIacpep‘ebleadt;e*teror$tddmg1bei‘eaxﬁerstpxov\iﬂedx Y and Z

are all hydrogen. In a subenbodi nent, a conpqund of

For, a Wll-1 toyVi1]-12 or a phargacegticglly

\g({cept he ou t Yprodrd%g; N g / \/Y
vi ged] 3 V\D|2d06 074426 PCT/ )

R/R Vi WRARFN X~ i E B @ =& XE g

DMRPD- MNR (M11-1) (M11-2) WA UVWN GV

NY XCO R7 [d-T) | ~Ms (VI-8)

(VI-9) (VI-10)
wherein
Q,T,U, W, X, Y and Z are as defined above;
Ri1, Rz, R3, R4, Rs, Rg, R7 and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.

In another embodiment, a compound of Formula VII, or a pharmaceutically
acceptable salt, ester or prodrug thereof is provided for the treatment or prevention of HIV
infection, , or for reduction of symptoms associated with AIDS, in a host in need thereof:

U v

} X Ry R, / \ Rs Rg K/ \\)/Y
/ —K
N
RI1 R2
Formula VII

wherein

each K is independently N-or CH;

U,V,W,X,Y and Z are as defined above;

" Ry, Ry, R3, R4, Rs and Rg are as defined above; and
Mis O, S or NRs.

34



NZXZ DMRDMN (MVI1-3) 1 (MVII-4 R / YWi:i
UV~W W~UVR7R X XNDEM~\ EMNe Z~-RD
WO 2Q0hT4426) 1 (V 111-6) R1 Wi U VR7 RN y WPU/BI20RM)00600
VXVEsSNZ XNaEB~-MNZ DMNDMN (MI11-7) R
(M11-8) R1W~AUV Wes- AUV XZ R7 Re ~MRa /E ~
ZXE>=NZ DMNI DMN (V 111-9) RL (VIl11-10) Ri
W---NAUVRI N\WAUVR? NI RT NR7T FRNx Z~\ /| R8
XN E/ Ra~=N XZ/ iE/ \ RDMRD- MN (V 111-11) 1
(Vv : j . a .
Gef i moy Shoclibaigthedrotlle Vi, Y'and¥ alback Bdfbgep K focfilively, w
anglsX apsfepelley deagsn-eln yghenothsr sybgmb@limentaWe Xa¥ ad 7 anedl hydrogen.
abovge. : e ' , u f.F l,a
VI | }’If_ﬁlghf‘oéli\i;?ﬂiﬁ%l?%&grE’g@&ﬁﬁﬁg}g&m%@u@?ﬁgg@l )%égcéopt g or @
phashaceuticsily pcagptaple ealt, agfert digradofg, thérsofpis pudvited: 38 WO

2\90 074426 PCT/ L{,’SZOOG// \O 00 Wi i N~ IU B/ ~
(\\ ( W\_ v / \/Y
X/f\ /Z /—Uﬁ :—:\:)z X<\/\ qu _\)Z
M N
|
R

0 )
TR g R,
8T Ol (ol
RS Qi
Lot L
v : Ri (V11-4) R2

—= U v
7\ — U v
S )
N =N \ / A 5R —
_<N| ! ”f>_ \N/\/ 4M) \<Nﬁ>_N
| |
s I
I e N N B = U_
&N e TR /X'
X ‘ /
X /N /\ N>_\,Z x%‘\, /R/g\/R4<7 )i Rs\/\Rs _,q\)z
Lo Lo
tVILT :
Vik7) Yovney
W.//\ U v VaRY — U
N X w v N\ Y
X N N > A / (
X —/< [ ) =N x</\ / R{/R4;/ \; A —“N\)
w N. NNy
I o R | |
1 (V”9) 2 Ry (V“'10) Ry

wherein

U,V,W,X,Y and Z are as defined above;

Ry, Ry, R3, Ry, Rs and R are as defined above; and
M is O, S or NRs. ' '
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YWUVXNreJ\ -NzZX/E\ ~Z2 DMGDMG (V
111.13) (V 111.14) WNi UVBNYWAUVBN\y X

WO B06/0¥4426 X E Z D MG D M\G (V 111. 15) (V 11RCI6$2004/000600
UVYWN UVN~ NEJIJNZXN~EJZ DMDMG (V
111.17) (V 111-18) Wes UV NYWN UVi AB/Y XN

of JZXNEJZ DMGD- M~G (V 111.19) (V 111-20)

wherein M U, V, W X, Y and Z are as defined above;
R, R, R3, R4, R5, R6, R7 and R8 are as defined
abovI@ aptber s\;beﬁbochﬂﬁeﬁ, aaﬁdnpcﬁnd ofalFerrﬁ\ﬂa defiiineg, vi-20, or a

P e B T é%er ogspotgm Fofms o [y O

afGs ble galt, ester rod u ereoﬁ W K R3 LY
RS(J K ~ Y A~ RE ! >£?< /
Wit gentu/ w X A \and

Z are ay“defi ab 39°WD 2006/ 426

PCT/ US2006/ 000600 Rl R, R3, RA, R and RS are Js

defi ned abov[zv 31 i sHi ndependently sél ect ed from the
group consis l)f fornulas a-g: (a) (b Vl(l-d)Z) M

Vi3 (vi14)
= U v
7\
N N N RjR Rs
QD m
M N N
A | i
(VII-15) (VII-16)
W.//\ U v //—\ y Y
& N // R3 R R >
xL_7 / X /t::?,jé;:ZTij&—lfs 2
\_<hf >—J Nz
(VII-17) i (VII-18)
W U v
DY W 7 X!
) &  NR3R R X
‘—< [ I ‘*-ﬂmk\)
| x
H (VII-19) i i vy M

wherein
U, V, W, X, Y and Z are as defined above;

Ri, Ry, Rs, R4, Rs and Ry are as defined above; and
Mis O, S or NR;.

In another embodiment, the invention provides a. compound. of Formula VIIIa or-

VIIIb, or a pharmaceutically acceptable salt, ester or prodrug thereof:
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(d) (e) (f) (g0 ; and Mis 0, Sor NR3. In one

subenbodi nent, a conpound of Fornmula IX-1 to I X-12 is
w@eweiodges or a pharmaceutically acceptabl e sBET/S2006/000600

ester or prodrug thereof: 40 WO 2006/ 074426

PCT/ US2006/ 000600 WY Wy x Zx -N~NNN RR2R

R2 (IX1) N (IX2) WNNWN,; Y~=C Z x NNZX

NN-N~N~ W(IX3) RR (IX4) R RLx ZXN/

-N\ Z (IX—5)R2(IX6R2) NyesRy xN>NZXN

-NZ ~NN ~ (IX—7)WR1(IVX8) C/,,pr
NN | W\/\R\%( R2 RL (| X-10) l5k//l
NN-NZ NRNN W R Ry 17X 12) R
wher ei n XA L _K\

K / A
D
1
Formula VIIIa
W K== ! / K—K, A
$ A B / {
) / \E—/ \ ! =
K / \ Z
D M 6
Formula VIIIb
wherein

each K is independently N or CH;

U,V,W,X,Y and Z are as deﬁned‘ above;

Ri1, Ry, R3, Ry, Rs, Rg, R7 and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above; and
Mis O, S or NRs.

In one subembodiment of Formula VIIIa or b, Y and Z are each hydrogen.
Alternatively, W and X are each hydrogen. In yet another subembodiment, W, X, Y and Z
are all hydrogen.

In a subembodiment, a compound of Formula VIII-1 to VIII-12, or a pharmaceutically

acceptable salt, ester or prodrug thereof, is provided:
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W X, Y and Z are as defined above; and Rl, R2, R3,
R4, R5 and R6 are as defined above. In another
wG@aivenbaed ment, a conmpound of Fornul a | X-13 t oPCTHU2006/600600
provi ded, or a pharnaceutically acceptable salt,
ester or prodrug thereof: 41 WO 2006/ 074426
PCT/ US2006/ 000600 W/ / \ YW /y ,,_ a XZ XN/ -NZ
RL (IX-13) R2 RL (1X.14) R W,/~ WNNN-; N>=N2Z
NNNN NZ Rl (IX15) R2 R(IX16) R W~/ \y W

XN/ SNZ NN N M, X 1p) R p
/Y _\/Y
Msz\S1 9)\%2 R(IX<O)/ Y@&:Rﬁzd
N N MR1L

W~/~ Ves- W, >--N\ZXNN\Z NDN
(1X. 23) R2 Rl (|x-2p!1; R2
(V-1 (VIII-2)
\ Y wN= N, Y
X
Lot ¥ 5y U&’R@z
\
(V1I1-3) g (Vin-4) R
N\ Y
EDyB gLt ER Dby (&)
N N
| | |
(VIII-5) Ry (VIII-6) R
7 YN 7 X
L DR g UL E R Dol g il
T
(VIII-7) g (VIH-8) Rs
/_\/Y LN 7 X!
aeg e Qe aoh g cte:
D
(VI1iI-9) R1 (VII-10) R1
7 N\ & \
Coiy e
A R\, X / \ Re\__~
s b
(VII-11) R (VIll-12) R1

wherein
M,U,V,W,X,Y and Z are as defined above;
Ri, Rz, R3, R4, Rs, Rs, Ry and Ry are as defined above; and
A and -D-E- are as defined above. o
In another subembodiment, a compound of Formula VIII—13 to VIII-20, or a

pharmaceutically acceptable salt, ester or prodrug thereof, is provided:
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wherein M W X, Y and Z are as defined above; and
Rl, R2, R3, R4, R5 and R6 are as defined above. In yet
wa@ewblar2e ubenbodi nent, a conmpound of Formul a POF/BS2006000600

| X-36 is provided, or a pharmaceutically acceptable
salt, ester or prodrug thereof: 42 WD 2006/ 074426

PCT/ US2006/ 000600 W Y W- y X Z X _MNMZ NMNMN -

RL (1 X25) R2 R1 (1X26) R2 V\Y/-~ N\/y Ws- Ny X N 4
>N~ZXCN NN | MNI Rl(IX27)R2R1(IX28)

|/ x N Fal (IX29)
/NS
-XNN \Q (1X>’43 ~;
01 X33) WN R1 (1x34 b

I\I~\Y XN=- >-NZ XN - N\ZNNNNRl(I&SS) RSRl

(1X36) R2 kN M W X Y and Z are a iyned
above; and (W&f?ﬂm R3 R4 R5 and R6 areﬁ’ﬂ flned

ahgvel U v W) Y
SO Q TS
D’ M 6

(VIN-15) (VIiI-18)
X/N:/}/EI e ‘*N\)z X ‘;‘q ‘U\S#)
D M %
(VHI-7) (VIII-18)
w = U v Ny
S A B—v X ; /Y
Eg Ry EReb g i &S
b M ke
(Vii-19) (vin-20)

wherein

M, U, V,W,X,Y and Z are as defined above;

Ry, Rz, R3, Ry, Rs, R, Ry and Rg are as defined above; and
A, B, -D-E- and -G-J- are as defined above.

In another embodiment, the invention provides a compound of Formula IX, or a

pharmaceutically acceptable salt, ester or prodrug thereof:

W K= Ko ¥
E——\K R3\LR4 R5\/R6 K//_X
X N / A _K\Z
Y
Ry Ry
Formula IX

wherein
each K is independently N or CH;
W, X, Y and Z are as defined above;
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I n anot her enbodi ment, the invention provides a

conpound of Formula X, or a pharmaceutically
waewept4aké e salt, ester or prodrug thereof: 43P@¥AUS2006/000600

2006/ 074426 PCT/ US2006/ 000600 WK-K K-K A\\ Y B K

K XK/EA~j \Z DG Formula X wherein each Kis

i ndependently Nor CH W X, Y and Z are as defined

above; Rl, R2, R3, R4, R5, R6, R7 and Rs are as

defined above; and A and B and -D-E- and -G J- are as

Rddfzihﬁm&umnamamsdéﬁnédab@% defined above; and Mis
[ abqve.. I n aone subermbodi nent, a conpound of

def
QEWE‘?PIH ngly § e%tedlflz m@e&wwa@éﬁtm&ﬁf frmulas a-g;

phar maceutical | y_accepta alt, ester or prodrug

t hereof: 44 WO /US ﬁ PO600 W\2 N A
x E / G D \G W(X-1)
D MGBWWA (X-3) B/Y

Y WN A g N -7
DMGDM\G N

W(X-2) Y . ] ~
W (X-4) NY xN E~Z X --~\ EZ

(X-5) (X-86) WCG)YWY x) EzZXEWf)Z DM\GDGW
(X-7) (X-8) YWAY N

L35 <

(9) ; and
Mis O, S or NRs.

In one subembodiment, a compound of Formula IX-1 to IX-12 is provided, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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X NDE\GNZx DEJ ~Z Ws A(X-9 B/ N\ Y W/=N
A(X10) , N xj EN\ZXEZ DG\GW(X-11) Y W

W@ 20080)44%6 XC MjJ x~-NE MJ \/NN Z E\ D G RCDUR00¢d0600
-13) (X .14) wherein M W X, Y and Z are as defined
above; Rl, R2, R3, R4, R5, R6, R7 and R8 are as
defi ned above; and A and B and -D-E- and -G J- are as
defi ned above. | n another subenbodi rrent a compound of
Fornula X-15 to X-28 is provided, or

ceutl cally acc by e sal ty e or prodrug y
reo 45 006/ 74 §26 PCT/U 006 00060 M\/)
" "Gx-’ﬁ x. 15) X

-16) Di i\G X DeE : (X

-17 N|X18)AB ~IY WA B/ / X~IE| G ZIX
DBE JA& (3% Jr? Jy WNWA (X-20) BRey IQ{V XEN 3
NFX\EJZ GDy—@)CN(XZW)N W X 22)7 N,
X/(\ _}<N| />
N _N Z —'—N\Z
| w e
y — ST ) R xR
& /X' X X
x<\/\ 7 /Qj _..\>Z x<\4 / 4 N\>
=N Z
N. N. N. N.
o) R ey
X \\_/< _N\Z X/f:l / /—Qﬂ _N\Z
N. | | e
’ Re ey R TS TRLE
T Y W/ Y
Iy /X & /X
X4 X & 2
| | | |
R R R R
) biX-9) g . N box-0) 7 vy
{ VY N= )
) NI % &
K % ==N 7 XN "*N\z
| | | w
N (' ETT Reo(x2) R
wherein

W, X, Y and Z are as defined above; and
Ri, Ry, R3, R4, Rs and R are as defined above.
In another subembodiment, a compound of Formula IX-13 to IX-24 is provided, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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I / ~Y DEJ\GZ XDBE J\GZ W(X-23) W(X 24) Y I

)~ /1% XoEJ Y/ e-N \GZXNE(X25 WDY

W(V\zwé/oﬁM@(XZG) NXNI I Xi j DBE\G Z DBE \ G (P2IYS2006/000600

(X-28) wherein M W X, Y and Z are as defined above;
Rl, R2, R3, R4, R5, R6, R7 and R8 are as defined
above; and A and B and -D-E- and -G J- are as defined
above. In yet another subenbodi nent, a corrpound of
Formula X-29 to X-38 is provided, or

ceuticg acce b+e sal y
t Rereop: 4 006/ @74 PCT/ oo ooo 1 \/)
" NY_7c~c D\G@D G /@/W~A_N\Z
M B N=y, > XEJ N
x31WlN)NYW>&2)AMBJAB IX
J\ z fp G@(630x332(x34) Wi [ 1y W i

SE
X414 x RE

w>—~Nzx M\pDJ @YN /N\/\)Y
X
XN /N >—N Z N { =Nz
] ! ” !
x5 " ’ (IX-16) Rz
Y Y
LRGN E N PNy KE
=Nz
)
o — R1 (IX-17) Ra i 1 (IX-18) 2
; /N N/ \/)Y W<\ / yY
XN —N"; XN
N .
o) “| ”|
R e R R (x-20) R
W/ — P W/ ALY
% K R
X
XN /N — XN { —N\"z
| \ | \
toxany R R (x- 22) R
LI o X — yY
X N N 2
XN =N~z
| | N,
Ry (Ix_zs) Ry R1 (IX 24) Ry
wherein

M, W, X, Y and Z are as defined above; and
Ri, R2, Rs, Ry, R5 and R are as defined above.
In yet another subembodiment, a compound of Formula IX-25 to IX-36 is provided,

or a pharmaceutically acceptable salt, ester or prodrug thereof:
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:22:c2 N_=JZ /E D\G(X37) D (X38) wherein M W

X, Y and Z are as defined above; Rl, R2, R3, R4, R5,
wooeRT44260d RS are as defined above; and A aneiCBUS29d6/000600

-D-E- and -G J- are as defined above. In another

enbodi nent, a conpound of Fornmula X, or a

phar maceutically acceptable salt, ester or prodrug

thereof is provided for the treatnent or prevention of

H V infection, , or for reduction of synptons
ocinated with AIDS,/' hostw| edthereof
R\KK Z R v / />
j 2006/ —N\Z
0] QChKlSlndepen tly 'NQ,
T, U, \{ W X Y an Z are as defined labove; and FRl
R2 R3, R4 are as defi ned §bovz ?1 ) oneR2
ac

od| rrent of For Y wnt,fi are
hy(g; 0 Al fer atlwely )W and X ar e)each ogen /)
Ixn‘N er nt Wx’% ?{rjd_{%b N\
hydrogeln | n*pne su rrbodl ment a co und ‘sf ~For a

Xl -1 t XI-61is pro i ded, or a pharndceutically |
acce taBIe(Q‘aNl es ér or prodrug thefeof:(U28)Y & 2v

W\\\— \ R5 R 4\~ /E%{NZ W %
X/\ //_Qﬂ@ Q/—Q\N N>Z

N N N
R i I |
To(IX-29) 2 Rio(1x-30) o
N=—
"N M N/_\/)Y W> ) M / N‘/>Y
‘—< >=N\Z X \I:J /—Qﬂ _N\Z
N N : N N
R | | |
Lok X b
W/ — ) 4 W/ ) Y
& /X S /X
X/\ //—"_—ﬁ_—_:ﬂ ——\>Z X\qu / S — _N\)Z
N N N N
[ | | |
R R
’ ’ (IX-33) "2 NR’ (IX-34) R .
N\ J\N Wam X
& ) 3 & ) &
X N—< = >=N\Z X \[:j = _N\Z
) | N. N
R xas) R Ry (IX-36) R,

wherein
M, W, X, Y and Z are as defined above; and
Ry, Ry, R3, Ry, Rs and Rg are as defined above.

In another embodiment, the invention provides a compound of Formula X, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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WNWNX<<3RARX~sRAR \ z I-\i TI-\T Ri

VRLV (X1.1) (X1-2) U Q/- Rj)YQUNY WI \ , 5
WOR2008/07446 RS N WN\ N X s R4 R XN~ a R4 RZPaI/BS1096/000600

I~\T RV (X1-3) (X1-4 U Q6~ QULNN~~,Y WR5

R NZ WIJR5 RZ C~-NR3R4 RN~ Rs R4A RN R2 X N N\

I~\ R XNNI~\ TTRRVRLV (X1.5 (X 1-6)

wherein Q T, U V, W X, Y and Z are as defined

above; and Rl, R2, R3, R4, R5 and R6 are as defined

above. In anpot LKen‘oodi ment, a conpoung._aof Fq(rrrula

X1, or a me?e tigally acceptalgle al ~"ester or

prodrug thereéf, igpryvided for the tNeatment or

prevention af” WMZ i nf gctiomA *—or—if or ctizon of

synpt ons associ ate fth AIDS, in a koSt in need

t hereof: 48 WD 2006/ 074426 PCT/ US2006/ 000600 11 K-K\

K\ KZ W~ AG

Formula X

wherein
each K is independently N or CH;
W, X,Y and Z are as defined above;
Ri, Rz, R3, R4, Rs, Rs, Ry and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above; and
A* 1s as defined above; and
M is as defined above.

In one subembodiment, a compound of Formula X-1 to X-14 is provided, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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XK/ I V Formula XIl wherein each Kis
i ndependently Nor CH Q T, U V, W X Y and Z are
w@goodefd44ped above; Rl, R2, R3, R4, R5, R6, R7 BCuRB06/000600

are as defined above; and A and B and -D-E- and -G J-
are as defined above. In one subenbodi nent of Fornul a
XIl, Y and Z are each hydrogen. Alternatively, W and

X are each hydrogen. In yet another subenbodi nent, W

X, Y and Z are all hydrogen. In one subenbodi nent, a

opneetind of Formul a X<l yto Xy Ns pr ovi ded or
phm tax e Saltl%izﬂ
t et e B B Y N\~
GX~ D' N D TV(XlFl)( 11 Cv
Y oJ JZ WDI '~T Y
x &5 o -\ Y N gx Di X G—yy
D/;>’V,|~ T v i\%ll vvner X
YXa u\ne _N\Z ,
G
- (x-3) _ (x -4)
wN\ \ s/ w<\\,N \
x4/ E’;O_S X X4/ D_
i M A i
— (X-5) (x 6)
K4 E’@WQZ < } i)
D/ \,
W= (X- 7) S (X-8) .
\ X A / \/
D’ %
— X-10
" ! (x 9) y W<\\/=N . /N_\\()Y
x X { EI } =7
D’ :: %
_ (x 11) _ (X-12)
W Y W Y
& 2 Y S A MRy X
/C/} £> 5 /,E'(/LL %,
D D G
(X-13) (X-14)
wherein

M, W, X, Y and Z are as defined above;
Ry, Ry, R, Ry, Rs, Rs, Ry and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.
In another subembodiment, a compound of Formula X-15 to X-28 is provided, or a

pharmaceutically acceptable salt, ester or prodrug thereof:
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Rl, R2, R3, R4, R5, R6, R7 and R8 are as defined

above; and 49 WD 2006/ 074426 PCT/ US2006/ 000600 A and
w®2@ea 7440 E- and -G J- are as defined above. |PCHOS100&000600

enbodi nent, a nethod, conmpound and pharmaceuti cal

conposition for the treatnment or prevention of HYV

infection, or for reduction of synptons associ at ed

with AIDS, in a host in need thereof is provided

including a conpound of Formula XIIl, or a
tlcally% e sal w,
: ?/ Spacer) (Spa
(Xs r) For muky
T, UV, \?Gand Z are as defi
RS R4 d R6 are as defi ﬂed above 132?
ace Al S |n @nd tRNy a bonbﬁf\s_t" ai ()f: ned N Y
d /(31- | Ky\ C)'C5 al ke / kyw Y,
W@—@; nbxy, ard % =7
wher el r'P t he gfoup can be substDtute \G

er atom h as 0 or S) for exarrple X CI:HZ
e ol 2o e

64(043)D(d42 G- OH(CHsi O CH2, B{CH2)
\g (w)q@iw)m& Y
(X%'ZO) """ - S- )4 (apytm\0 \Q
| X, (0 al ky
3,°4, 5 6, 798, 9,

i ndependentl
anq ther enmbgds ent , a t hod, conpound and iy
eklrlqc ﬂe thoh for Wh{é_Ntre nt ())r

eci¥on, or £ pct of
3 % q Z Al DS, XI hos Bed,
i ded® i ncl udi ng a corrpoDJnd of rmJI(a
3br a \
P

accethaBJﬂ)s sal t

A4 i X'
FE oyl

~ L N
g 6
(X- 25) g N ’ (X-26) \
/ \’ A iy X
% EI“O'X "—\)z‘
D/ \G
~ (X-27) (X-28)

wherein

M, W, X, Y and Z are as defined above;

Ri, Rz, R3, Ry, Rs, Rs, Ry and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.

In yet another subembodiment, a compound of Formula X-29 to X-38 is provided, or

a pharmaceutically acceptable salt, ester or prodrug thereof:
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(spacer ) (spacer) (spacer) (lpacar) 1-1)/ \ N/ V Q
2 Formula XIVa W-/~ Y K heteroaryl K Z (spacer)\
W@ saoarlq or (spacer) (spacer) N heterocycl e R2I/US2006/000600

Formula XIVb wherein K, Q T, U V, W X Y and Z are

as defined above; R, R2, R3, R4, R5 and R6 are as

defi med above; "spacer" is as defined above; and

"het erocycl e" and "heteroaromatic" are as defined

herein In one particular enbodi nent, a net hod of

ng or preven IV I nf egt } or of reduci
to as ocit AIDS |s( r ovy d i /rciM dﬁ
or ap érnac |caPt acceptable salt /este
prodrug t hepeqh) |s provi ded: N N H H F umu”a X Vv
a sal

rtlcular s nt, npound
ound éﬂ§3 paK ic ﬁ
InE t he ar enbddi E
treatrmg or even |ng H V |nfect|onD r edue ng

LIS as$bcn¢ted %&th AIDS is prOV|ded tiHag2

I1's  ¥5{WD\0Q6/ 074426 5 Y
P \ th @ conpourtg of/Fgrmula XV} & 29
d i tabl e sdl t—&st er—=eF—prodiu z
th i ovideBF N NN HCi RFornula Xvi¢
- _ (X-34)
/X' "X A B D
Y, N, N
_X X 4 1 _ N4
Nz X JE=———] z
D A
v / KY VTN B /_\\/)Y
4, X/ o } _X
s T % z
] (X-38)

wherein

M, W, X, Y and Z are as defined above;

Ri, Ry, R3, R4, Rs, Rs, R7 and Rg are as defined above; and
A and B and -D-E- and -G-J- are as defined above.

In another embodiment, a compound of Formula XI, or a pharmaceutically acceptable
salt, ester or prodrug thereof is provided for the treatment or prevention of HIV infection, , or

for reduction of symptoms associated with AIDS, in a host in need thereof:

Formula XI .

wherein
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I n anot her particul ar enbodi nent, a nmethod of treating

or preventing HV infection, or of reducing synptons
waz®oeoiared with AIDS is provided that includeBCT/US2006/000600

contacting the cells wth a conmpound of Formula XVII,

or a pharmaceutically acceptable salt, ester or

prodrug thereof, is provided: N NN HO X, H

Forrmula XVII. Definitions The term al kyl, as used

herei n, unless otherw se specified, includes but is

eaglpklginablge%qenﬂtyqq@r@@turated strai ght branched, or
clic, pri rmr%z secondary, or terti ary hydrocarbon of
Q,tf;

s éfaIW’de’alt or@s defindd alpavei #dcal |y includes nethyl,
R{ R, ﬂ#ﬁl ‘i’{'@ﬁ&‘%ﬁareﬁé %B{ ?yl i sopropyl,
Ut 1'SO

¢yclo t-butyl, pentyl,
cyc III.I) pzm styhembod;mpmmf )Flormllie éﬁ,e’iﬁ tayd Z ardn mc}a Ihydiogerh eigtnatively, W

s o R VLB Pl Mo Ry P oty yrogen.

opt iImmquabémlnddi:des, a;ubmpmmldt cﬁchaern;aJ X1 0t PXI-6 NDipedviid®d, or a
be substituted are
pha E%aﬁﬁg ?"Sﬁli’q?eﬂ% ag‘{?ﬁ']% f of hydroxyl, am no,
aI kyl am no, yl am n oxy, ar yI oxXy, nitro, cyano Y
b g j)é X

sul fonic & osphoni ¢ acid, @

wr spho e, Jei npr ot ec{X r ==\
ngressary, nownjt o t hose QLI e% t, Mor

B X = yht Rn G eene, ek ﬁ ' R
Groupsql n ORgj Synt hesi s, John Whéy a

Secondr Edi tiopn, 1991, hereby i ncor poréf ed by| T
ref erence. @e&gver the terrrs Cl G5 al kyl x;g}CZ C5
al kenyl ", al k al kenoxy"y, c2-
CGR: aI«\Wnoxy are used, at
R \zndependent ly, e
th t, for examWIZe -C5
US 906/ 000600 itc!| ek sy'T ai
ere appropriate cycli Cﬁ_,x :
and al ky functionalities; C2-Cs5 lal keny I ncl udes
strai ght, béﬁg’c)hed and where appr OpIRI ate C )i c C2,
C3, &4 and al kenyl| funct| onalities; Cl* al koxy

i ncl udes gtraight, r/an d, and where gp t riate / o
cyclic O, ) ] %?é G5 al koxy functi \t f '6_\>
kenoxy A nchydes tralg\m\L ancheq, ¢ re
? r_%% ic , C3, 4 an&/CS/faFf !
CTNOF C5a|kyny| Xi W Nght , "2
branched and—ere appropriate cycli cN|CI
and 5 alkynyl functionalities; and &2- cs alk noxy
i ncl udes st fhli-ght, branched, and wher e apprédii at e

WIS C|IC C2, C3, &4 and G5 al kynoxy functionalities. The
}{ " 1 over al kyl, as used herein, and unl ess otherw se

Q. 9IpEe MV We X, wmlwes.e,@ﬁﬁedlaﬁo@e; agd saturated straight,
f app a cyclic (for exanple,
Rl%%ﬁéﬁﬁo%ﬂ‘)dﬂél%f Jeg Qﬁiﬁ?o"%ptl onal Iy incl udi ng
substituted fornms. Unless otherw se speC| fically

stated in this _application, when alk is a suitable
moi Bt ynother\smbadipgnt, 2 cpmpedr @f. Fogn a| &I, yor ghphprmaceutically

acéfélp{ﬁlﬂe salt, ester or prodrug thereof, is provided for the treatment or prevention of HIV

infection, , or for reduction of symptoms associated with AIDS, in a host in need thereof:
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or lower alkyl is a suitable noiety, unsubstituted
al kyl or lower alkyl is preferred. The term al kyl am no
wW@eooany4426i no refers to an am no group that haBCDIE2006/000600

two al kyl or aryl substituents, respectively. The
term"protected" as used herein and unl ess otherw se
defined refers to a group that is added to an oxygen,
nitrogen, or phosphorus atomto prevent its further
reaction or for other purposes. A w de variety of
oxygen and nitrogen protectipg groups kare known to
those skilled in the artg 9L_ gani yntﬁ?sis. The
termaryl, as used herein§<§ d unﬁes ot Rerwi se
specified, refgrs=tp phen {, b nypT=6r znapht hyl ,
and preferably enyN. _fhe\tecrph i ncletdes bot h
substituted andxdun bs‘it ted ieties. The aryl
group can be stbstd éﬁ '

ly a

y desired substituent
that does not advers jgp t he key bi ol ogi ca
properties, including but not| lifited to noieties
sel ected fromthe group consi'sting of hydroxyl, thiol,
am no, al kyl ani no, aryl ani°'/fd!**3| koxy, aryloxy, nitro,
cyano, sulfonic acid, halo (F, d, |, Br), carboxy,

whgtiar, acyl, al kyl, alkenyl, alkynyl, sulfate,

phori c .aci sphoni ¢ acid, phosphate, or
m%ﬁ%%ﬁﬁ%%gﬁgéﬁkﬁﬁﬂgéﬁ’unprotected, or protected as

QNedesEavyX, vankp awrnsidefiiddaseveski | 1 ed in the art, for
exanpl g, .as au in ene, et al., Protective

R&%%ﬁ%&?@%? ﬁ%%‘i?@.‘?‘?mﬁ ad| ey and Sons,

AS6E Bald EDIR-ia0,G-1984d as ddfided sdove.al karyl or al kyl aryl
refﬁ%s to_.an aL%%I %roup Wi_th_an aryl substituent. _
_ ThB onp sybembpdimen of Jiormpls XIL X pnd 7 arsreach bydgegeny {ltematively, W

a0 uR bt Wydedter! Kot Sidlft bivdBBbaimERew, & ¥ Bl Oare 8% hydrogen.
used herein, Includes chloro, brono, iodo, and fl uoro.

53 Vi TE0BPeTRimenhaT compowd) G0be0ala FHd foeXHrhisprovided, or a

pRah&edtidaBy 8ceBhBIO ¥, kel ipthdif BErebfd Wi Ch the
non- car bonyl noiety of the ester group is selected

from strai ght " br ag d,Xdr cyclic alkyl, off |o /X'
al k al koxys }iig;;QQing et hoxynet ql \ar ﬁzz
i ncl @di / argfl oxyal kyl %Ch \as,p ynmesfyl
ar y\-N\ingl uydi dg p/enyl optionallyﬁ$u tgt ith

hal ogen, € 1X g X4 alkyl or C1 to Ch-al XW}Q

4
sul fonate esters such as al kyl or aral kyl sul phonyl
i ncl udi ng nmetamgsul fonyl, the nono, di ofXli-2)

tri phosphate ester, typ y or nononmet hoxytmwityl, Ny
:T‘ | ?\ /i a]j(yl silyl (e.g. %di hﬂﬁ
mand

The

substi t ut ed®

t - bug i1yl Fehenyl #et hyl g} Ar
thegst g#S] o |1y conprise a_ghenyt) .
term 13 refers to an Ac [%2:) in>\

non- car bonyl iefly is lower alkyl. The t T

"phar maceut i qahlsy acceptable salt, ester gﬁL@rodrug"
i's used throughout the_gpecification to tescribe any
pharnaceuti@q{i t e form (such as an ester,
phogphaie e

al zan ester or a related group)
of agro yn ch,®upon admnistration to a

pat ¥ 4 i d t he conpound described in the

specificétion.|§%qrnaceutically acceptable salts

i ncl ude those derived from pharnmaceutically acceptabl e

~inorgani.c or @lgHni c bases and acids such as »
whereifochl ori ¢ acid, hydrobronmic acid, sulfuric acid,

QH‘ ,tlﬁ,i\f:, V@,C)k,di’ aﬂ‘? o Iglg {iéﬁ:nea %{38’%;
Ri, Ro, R3, R, Rs, Rs, Ry and Rg are as defined above; and

ich the

=
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met hanesul foni ¢ aci d, ethanesul fonic acid,
p-tol uensul fonic acid, salicylic acid, malic acid,
woradoeloTi4a€i d, succinic acid, tartaric acid, ciPCT/TSH06/eH0600
and the like. Suitable salts include those derived
fromal kali metals such as potassi um and sodi um
al kaline earth netals such as cal cium and nagnesi um
anong numnerous ot her acids well known in the art.
Phar maceutical |y acceptabl e "prodrugs” can refer to a
A SRIB R D-ENAq -657- AR! RRefdef@lovel OF  exanpl e hydrolyzed
or oxidized, in the host to formthe conmpound of the
pr edesnothes gmhedimant, a my@p@,atlommmdwhé phumapsudidalggsposition for the
tre'aﬁ‘ﬁ:ln{" g? ?é%g][&ﬁ,lﬂﬂ&ﬁ Hf\? Qﬁfe f!fqllg c%glxlo\f gq%%{o §_associated with
protectlng groups on a uhc ona nolrety-o tHe
AIBS: itve hosinipoeed! theRyof dy prgsided alctidengco nqnupmniﬂ df RarmalarXIIl, or a

o R PRl 0 O el LB S ltRR T

dehydrolyw ylated deal kyl ated, ac
deacylated hos horyl at ed, dephosphory
produce t hed e conpound he term'

refers toXa romatic roup tha

d,y
<t o

Q\églic"

partially or 1y t& ted and mher re is at
| east one hé?ew to ﬂ as o ae' s?ﬁf?
nitrogen, or pho horus [ rlng yThe term
het er oaryl or heteroaronatl as used [herein, refers

to an aromatic tm t includdsat Ieask one sul fur,
oxygen, nitrogen or phosp oru§ the Aromatic ring.
Nonl'i mi ti ng exanpl es of hef®d c% fcs and
wﬁﬁ&@roaronatlcs are pyrrolldlnyl t et rahydr of uryl
pi erazin perldln nDrphollno t hi or nor phol i no,
&’yhyd oﬁgr leareﬁfr#e@é S pyroli nyI .
RiPR, %Oﬂu R%/lmd mﬁl@lld Rhed QJO%‘%@”Y' or 1, 4-di oxanyl .
aziridjny 54 WO 2006/ 074426
“spesy’ m@mr@m@se@m& SiFra ey ichaipsdrar hyanchesdGirGsi adfoiyF2-Cs alkenyl,
czttﬁf;hax%?ﬁ?lz el alk&f Axadh %ﬁﬁ' cz-%; ﬁlq%o%@rﬁér@fﬁhé’ Akl group

thi adi azo i'ndazo 5-%triazin

cap he fbylituted by pasistopiom @mm mya) forc?anmplleyCHz-OCHz— -CH,CH,-

zQh
O(Flgm n wb%%ggigm az ofiﬁiﬂiZC purin zﬁﬁa%h?%z‘%{ &F}%d-,’ A CH, CH-
OQRBZ'@I‘&CHZCHhO@MIﬁ- -Gﬂaﬁﬂ@-ﬂﬁfﬁﬁﬂzgﬂz- HE€BL QA Oy )-(CH)n-,

z
C}}u(lgﬁgc |ny 2" &Eﬁ%n'bT( g@;ﬁ pht hﬂz azi hy(ic)ﬁz 2RE RIGHA S -
(CHyPDX4BEHLRYSCH ACBLS,), -(brd:B-,-(0-azd)- e(alkyl-O)-, -(O-alkyl)—

Wﬁ'ere%ﬁﬁészl% n%n%m]]hgb%ﬁeﬁﬁjb’a%z’gb%}ﬁ 2: ZZI tnﬁl ‘ophene,

py r &z anvgher emboditnent] mlnmhlod Vdoerpenrl aiﬂlpﬂaﬂﬁabﬁﬂmﬂrcysinpﬁgﬁuon for the

e 9 bt R S B e R s o580k wi
AIDSn I Slidstig neéd madesgie provitRl ealdaitlg a @Jxﬂpmhnd ofa k@M, XIVa or XIVb,
%grox %§ ivatlves am_do, hydroxyl, acyl,
org3 %F%@ 8m SAlt51eY PRIPITBE therepfami no, ~ al koxy,
aryl oxy, nitro, cyano, sulfonic acid, sulfate,
phophoni ¢ acid, phosphate, or phosphonate, ei t her
unprotected, or protected as necessary, as known to
those skilled in the art, for exanple, as taught in
Greene, et al., "Protective Goups in Organic
Synthesis,"” John Wley and Sons, Second Edition, 1991,
her eby i ncorporated by ref er ence. Het er ocycl e and
het eraromati ¢ groups include purine and pyrim di nes.
Functi onal oxygen and nitrogen groups on the
het eroaryl group can be protected as necessary or
desired. Suitable protecting groups are well known to
those skilled in the art, and include trlnethyIS|IyI
di met hyl hexyl silyl, t- butylé@nethyIS|IyI and
t - butyl di phenyl silyl,



trityl or substituted trityl, alkyl groups, acycl

groups such as acetyl and propionyl, nethanesulfonyl,
w@nwep744eé uenel sul fonyl. The term purine or pyPCTHUSI00€000600

includes, but is not limted to, adenine, N6-

al kyl purines, N6-acyl purines (wherein acyl is

C(O (al kyl, aryl, alkylaryl, or arylalkyl), N6-

benzyl purine, N6-hal opurine, N6-vinyl puri ne,

N6- acetyl eni c purine, N6-acyl purine, N6-hydroxyal kyl

purine, N6-t{heweakkyl purine, N2-alkyl We RSy 1

N2- al kyl - 6- 1 hi ouri pes, thyrrne, cyt¢sing,

5-f | uor ocyt pedtaregych nethylc ?ﬂa@@¥ﬁﬂ41dlne

i ncluding 6-azfcytosine, I

4- mer capt opygbavedi ne, (spcagdl , 5-h Hﬁ@ﬁszm%ﬂ?|Uding'
5-f | uor our aci | , \\ aIkyI ' \

r nes
Co- benzylpyr|n1di C5-h i m di NES,
C5-viny|pyrin1din C5- acetlylleni c pyr‘nidine, C5- acyl
pyri m di ne, C5-hy qoxyalkyl pﬁrlne

C5- am dopyri m di ne, - c¥a @¥%h€%dln

Co5-ni tropyri mdi ne, C5 am n I ne

N2- al kyl pugi -\ N2- al kyl - 6- thiopurines, A
5-azacytidﬁhyl, v azauracilyl, triazol opfrid] 1
i m dazol o di ngt , pyrrolopyr|n1d|nyl and

pyrazol opyri nyI Purlge bases i ncl ud ;:h@bxare not

limted to, uani ne ad? a0 ar) poxantm
2, 6- di ani nopUri'rf 8f opUir fspiger) %NW

2006/ 074426 PCT/ té&?.zﬁoa/ 000600 Y Pl oce for the
Preparati on of Actijve Conpounds Cener al thhods "H NMR
or 13C NWR spectrg, were recorded elth r on 400 VHz or
100 MHz | NOVA Spectroneter or 600 MizRor 150 Mz ] NOVA
Spectroneter. The spectrgmﬁﬁﬁdﬂﬂéd were referenced to

whebedn r esi dual sol vent peak. They were recorded in
chl or of or di met hyl sul f oxi de- d6,
B:g%ﬂiﬁi ﬁ?gkld@ 8Fm%g%kﬁn@1@@¥eNEItlng points were
Ry} RERY FONR fanblHQaRSasiRANGap6api | 1 ary mel ting poi nt
apparatus_and are uncorrectéd. Low resolution El nass
S@ﬁ%’cfsraédﬁ@?eéab‘é‘@o%@ed on a JECQL spectroneter. El enent
“h&&@b})&feesand"q{e?eroa?&{ﬁtﬁr’ gﬁdﬁ Q¥ddyranti ¢ Mrcol ab

(Norcross, um chroﬁﬁtography was
per ¥1b?q‘?ﬁ’éﬂ19§]|aﬁ§n18@u’e¢m,l & methébebirdacing or mmnﬁ@g m‘emfecuon or of

[ chroma
red%blh%%ﬁnv\gging g%?glfegrrg on&girsec&g?‘éla ad\g/ﬂnﬁlggmg é&%‘é%}"%ﬁ% eddls with a
compmﬁ SE Fermuld XY, ovxdpinibantitical i acdeprbisel S} bi :8dr8 khereof, is
prodflief254) . Plates were visualized using ultraviolet or
i odi ne vapors or phosphonol ybdic acid (PMA). Six
di fferent were used to prepare compounds
of the |nven |on nd the har acteri za

listed in Ta Met hod cl eophi N_c_addi tion
bet ween ani nes a c,ana \ [ od"i s

performed accordin Ito a ied litlerature procedure
(Braun, et al. (1938) J. Am Chen1 oc. 3: 146-149).

1.0 eq. of diamne dlhydfﬁ % ¢ and 3.0 eq. of

cyanam de in absol ute anol "were stirred together
undére prekplaxsuhgmbastimérd, the corfuemnd ¢ a/@hiof WasmpEMB bEFormula XV,

pmﬂaﬂg{ &ﬁgﬂggﬁg pressure to get the crude salt which
urifired

y recrystallization in nmethanol. NH
In another particular embodiment, a method of treating or preventing HIV infection,

or of reducing symptoms associated with AIDS is provided that includes contacting the cells
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H2N Li nker NH2 + H2N =N CH3CH2OH H2N Ref | ux HN Li nker

NH nXH ~NH2 mXH HN Method B: Addition-elimnation
wheirdeer2@n nes and nmethyl nercapto derivati vBGT/UT1906000600

nmethod is alnost simlar to a literature procedure

(Linton, et al. (2001) J. Og. Chem 66(22):

7313-7319). 1.0 eq. of diamne and 2.0 eq. nethyl

nmer capt o hydrohal i de derivatives were dissolved in

nmet hanol . A condenser equipped with a NaOH trap at the
withR congpurd bEERahIa RVE dr o ﬁfaﬂ%eﬂ&aflﬁgc&ﬁ%ﬁl% saft %ter or prodrug

sol ution vvas reduced to mninal vol u r'e

thereaG ypravidesihy| either was added to produce white

precipitate. This was recrystallized _ig hot nethanol

to give pure product. 56 WO 2006/ 074 76

PCT/ US2006/ 000600 ( (, NH (N e CH3 N Li nker NH2

+ ~N~d - HN Li nker NH g l I uxN=N"N2XH HNH n

Met hod C. Condens i Net eep’ al d@hydes/ ket ones and

am no guani di nes F ~gi v& guanyl hydrozone derivati ves.

This nethod is iENed fromthe literature procedure

(Murdock, et al. (1982) J. Med. Chem 25:505-518). A

m xture of 1.0 eq. dial déhydgdXét one and 2.0 eq.

am nQ agbRe Shrie: e . .

under argef Igﬂux f&a‘i‘ﬁ%&?@ﬂ;‘eh@?%&rﬁ&gﬁg :E% m&sg%g%‘{lgﬁﬁ% %N mfection,
o S SrAUc B FEIRoms @ssepigtef I“fl'the*IéQﬂ; is Qrogldﬁé thaf éncludes contacting the cells

FOem o Lin

Wﬂya%{n Q{F(eig %\ NmFéez ﬁrﬁmﬁ %ﬁﬁgﬁcﬁpﬁ{e Sa}%keesFer or grodrug
thF(fle RPr@ddedax RS N R NH R5 nXH R3 mXH Met hod D

Reductive am nation between al dehyde ket ones and

am nes (Abdel - Magid, et al. (1996N“J.3)Org. Chem

61: 3849-3862). 1.0 eq. dialdeh des)gr etones and 2.0

eq. amnes were mxed if 2- dNchI'd¥ oet hane and t hen

treated with 3.0 egp.s0g trilcet oxybor ohydri de

(1.0-2.0 nol eq. aceti€ acrd nay al so be added in

reacti ons of ketones). FheuatXtnure was stirred at

room tenperature under an argon or nitrogen atnosphere

for hours until the disappearance of the reactants in
Definitionsat es. The reaction m xture was quenched by

The term alkyl, as used herein, unless otherwise specified, includes but is not limited
to a saturated straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of
typically C1 to Cj(, and specifically includes methyl, trifluoromethyl, ethyl, propyl,
isopropyl, cyclopropyl, butyl, isobutyl, #-butyl, pentyl, cyclopentyl, isopentyl, neopentyl,
hexyl, isohexyl, cyclohexyl, cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-
dimethylbutyl. The term optionally includes substituted alkyl groups. Moieties with which
the alkyl group can be substituted are selected from the group consisting of hydroxyl, amino,
alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, 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, ef al., Protective Groups in Oreanic
Synthesis, John Wiley and Sons, Second Edition, 1991, hereby incorporated by reference.

Whenever the terms “C1-Cs alkyl ”, “C-Cs alkenyl”, “C1-Cs alkoxy”, “Co-Cs

-alkenoxy”, “Cp-Cs alkynyl”, and “Cy-Cs alkynoxy” are used, these are considered to -
include, independently, each member of the group, such that, for example, C1-C5 alkyl
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adding 1 N NaOH, and the product was extracted by
et hyl ether, washed by Brine and dried by anhydrous
wORB60744The sol vent was evaporated to gi ve thePCT/Us®06/000600
free base which could be purified by chromatography.
The free base dissolved in ethanolic hydrochl oride or
tartaric acid to give the salts which usually can
recrystallize from MOH Et20. /p3 O Linker R2 + oR3
NaBH(OAc)3 R4&-N R2 HN Linker RL O CI—T;RgC _ of
iné uaesd!';tfdl‘%lﬁ,r Behdredan roYtiat PCH ceeHCE ) Qha alkyl
éhides (Mcovic andgbﬁggﬁﬁgbﬁglfqg%S) JF éfgiyg%£n1 5 alky
funetichaiss; CTHi adienglieinclades|setaight, praggtadechdfwieme igpgopriate cyclic Cy,
carrespondi ng carboxylic acid or carboxylic
Catromddes alksnyifunctipraligies; €arGoaiorycneludas shaightt biaoshed, and where

N NG R T MY T N
: . i r . N
sl e s REER R RMACOLEL 06 M0 AN i

0
CI40g atigmplinylhdes sehiphy biedfched endlvE&® by 6priafe cyclic C1, Co, 073, C 4 and
di chl oronmet hane followi ng the addition of 2.0 eq.” 5

Cyallougs forumBtieCrrdS2006 /2000600 inchden etraight, Braached, and where
idine..T 1 Xt ur stirred at,.roomtenperature
arpfereletitic G S B ARG Rk eRbtmCs | n | he TLC
| at@s. d .

Dt com e e e P M o therk B R hed, frpsg C1 0
Chyatoiatedrstrtightt aphyhed Thieif apprbptie, of cybli€ fFor alinie, 39élopkol) alkyl
eq. Li AlH4 in THE was refluxed until the .
STEVR Apperlly jeduding syhstititeid formhy. ownrc'&scmmess%pemﬁeaﬂyt steed in this
' ; i t.h ot i.tion o ter. an
rpRteRR T SR e ltte Moty 5 AR bRl Wiy 2ffen ato

ondpwer alevhisla suitdhde moietyy imsubstieed k304 lowke aliyldb preferiche

ol f i ne.product .which can, be
Sur 1 e A o of SE1AIG B B it bp BRERaS one or two allyt
orgird sabistittidnts,mespedtivalyl i ¢ hydrochl oride or tartaric acid
to [ the salt.s whi usual.ly. can. recrystallize
L o Bl A e o RS S s b9 eoup
th@lis Qldéditansn oxfyger, ditrogen, i pllﬂspﬁdyrﬁb?atb;iqu/ﬂa b%v@&l s lﬁﬁ'&xefﬁtelﬁc!:‘tﬁih or for
inker RI-NTHE.R1I-N O R2 .. Method F: Nucleophilic
ottt BEEPESE FONIO8 PR PHUTEGH T RSB Srotsgting STPEMgRnawpto those
skéilgd in the art of organic synthesis.

The term aryl, as used herein, and unless otherwise specified, refers to phenyl,
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and
unsubstituted moieties. The aryl group can be substituted with any desired substituent that
does not adversely affect the key biological properties, including but not limited to moieties
selected from the group consisting of hydroxyl, thiol, amino, alkylamino, arylamino, alkoxy,
aryloxy, nitro, cyano, sulfonic acid, halo (F, C, I, Br), carboxy, ester, acyl, alkyl, alkenyl,
alkynyl, sulfate, 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 Svnthesis, John Wiley and Sons,
Second Edition, 1991.

o The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent. The
term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent.

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro.
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halides, 2.0 eq. amnes and 3 eq. pyridine in ethano
was refluxed for hours until the disappearance of the
w0 e@eNanees. The sol uti on was condensed and extPEDUSH06/000600
with ethyl ether, washed with brine, dried with
MySO4. Renoval of the solvent gave the free am ne
product which can be purified by the chronatography.
The free base dissolved in ethanolic hydrochloride or
tartaric acid to give the salts which usually can
r eCryisl @ivh inéd réfeMb aMafBokilcdeid &ler Rl wiithlth& K& -cafbonyl moiety of
Amnes \ Pyridine R2 N Linker \R2 Table 1.
theysplpneeindsZaler e\ PR PR iEtROTRhe REPRERIpbVHOWRDEKY], alkoxyalkyl

; : Ent t
T
apbinclgdngphayiaptionglisssubstituted with haloggs, Sy HE4 Ayl G GY0to 4H, alkoxy,
- . - - - NAN NH 2HC1 13C
B0 P e S 28 o,
H{Pﬁofﬁate SSC;CH;, gig%l.og gloﬁ%ﬁ?tﬁgﬁg?n?tgﬁ szd(s%;‘a%tﬁ@@ 3&%&%1% (e'.&. dimethyl-
eI Sppersictyiglh. Apiiaroies i ipicates opmsily vomprise o phen
S, 3 S sl 8 B 238 e i
10%’89?@}11; 136.50, 127.53, N 15.77 (15.91) 45. 06, 42 54
C1 . )
oA o RIS udfy ¥ gl oo
sgqgﬁgzm’on’t? [dpscpi ny\phaymarguticaHly agoeptalledoms (sech 484 edter) phosphate

- : : . 5.18 .
es(%g,g%a)%lﬁ dﬂs%s'i_’ej?;’ A R1afed) group’S 3Fa Jo%ﬂ)oﬁgd W:i’nff:%, ggc)n g‘d?’mlmséatlon toa

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 like. Suitable salts include those
derived from alkali metals such as potassium and sodium, alkaline earth metals such as
calcium and magnesium, among numerous other acids well known in the art.
Pharmaceutically acceptable “prodrugs” can refer to a compound that is metabolized, for
example hydrolyzed or oxidized, in the host to form the compound of the present invention.
Typical examples of prodrugs include compounds that have biologically labile protecting
groups on a functional moiety of the active compound. Prodrugs include compounds that can
be oxidized, reduced, aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed,
dehydrolyzed, alkylated, dealkylated, acylated, deacylated, phosphorylated, dephosphorylated
to produce the active compound.

The term “heterocyclic” refers to a nonaromatic cyclic group that may be partially or
fully saturated and wherein there is at least one heteroatom, such as oxygen, sulfur, nitrogen,
or phosphorus in the ring. The term heteroaryl or heteroaromatic, as used herein, refers to an
aromatic that includes at least one sulfur, oxygen, nitrogen or phosphorus in the aromatic
ring.  Nonlimiting examples of heterocylics and heteroaromatics are pyrrolidinyl,
tetrahydrofuryl, piperazinyl, piperidinyl, morpholino, fhiomorpﬁdliho, tetrahydrépyfanyl,ﬁ
imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, or 1,4-dioxanyl. aziridinyl, furyl,
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127.84 (33.77); O: 21.11 (21.37) DMBO 400Mz NH 1
H 8.08 (2H s); WZSS N H | . NX"HZ 7.32(4H, s);
W@28B074Td (8H, br); 278-281 2HC 4.37(4H, s)PCTES006/000600

13C. 157.12,136.61, 127.53, 43.65 DMSO 400M

1H: 12.39(2H, s); 8.3-9.2 (4H, Cl4H20Br2N8 N br); 8.22
(2H, s); 7.92 (4H, s); 349-352 C 41.19 (40.96) WZ6S
CNMNM I " H, 3.75 (8H, s) (dec.) H. 6.35 (6.19)

2HBr 13C. 195.31, 136.50, 127.53, N 28.32 (28.66)

g@mg}'ﬁ @%ﬁm}zlglﬂngéggw)l 2 Z oﬁﬁﬁa Sy)l )1 g 4_%)%1&32013,1 1,3,4-
t}ga)dlaZQISOmQ@EIYQ; 1,35 tripgingly 1111@3 thH@IXH t@n@fgg i 2pyinalyl, isoquinolyl,

bér%@%lf% lHlso ét%@fuélg %@ylgﬁ%ﬁﬁ%%%ld%@ Y %ﬁfﬁ}% éga%é}‘)frz,%mzolyl
thiadoly¥, Mmmzobﬂ,, isothiazplylH , Z,ﬂ-tmmWQZSMZOIQL-ﬁyrﬁHM) guinazolinyl,
oA it By SR Bl Ao o,
1,§)3-o7<3d147c(1é|,Hh1atme Md%} beﬁoﬂﬂ@h&ﬂrl,( i$Gpyd0)e, toptihe} hyrazine, or
PR S SRS o S g Phapes i
onk oMEfdre) mittsruentZeRtfed Hrons Mie grodis (cikisting othaﬁ)géleﬁaJloalkyl alkyl,
a]%gr 6h}lf_<|1ri% iggoxyﬁz 2lenvat1ves,3 anﬁdcgl;zgmgdeX}%r ac%l? Camfh%? al?cylamlno
dialkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phophonic 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, hereby incorporated by reference.
Heterocycle and heteraromatic groups include purine and pyrimidines.

Functional oxygen and nitrogen groups on the heteroaryl group can be protected as
necessary or desired. Suitable protecting groups are well known to those skilled in the art,
and include trimethylsilyl, dimethylhexylsilyl, -butyldimethylsilyl, and t-butyldiphenylsilyl,
trityl or substituted trityl, alkyl groups, acycl groups such as acetyl and propionyl,
methanesulfonyl, and p-toluenelsulfonyl.

The term purine or pyrimidine includes, but is not limited to, adenine, N°-
alkylpurines, Ns-acylpurines (wherein acyl is C(O)(alkyl, aryl, alkylaryl, or arylalkyl), N°-
benzylpurine, N°-halopurine, NE-vinylpurine, N°-acetylenic purine, N°-acyl purine,
NC-hydroxyalkyl purine, Nb-thioalkyl purine, N*-alkylpurines, NZ-alkyl-6-thiopurines,
thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6-azapyrimidine, including
6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil,
C°-alkylpyrimidines, C®-benzylpyrimidines, C°-halopyrimidines, C’-vinylpyrimidine, C-
acetylenic pyrimidine, C’-acyl pyrimidine, C -hydroxyalkyl purine, C’-amidopyrimidine, C*-
cyanopyrimidine, C’-nitropyrimidine, C’-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.

55



129. 38; - 128. 36; 117.53; 113.13; 53.49; 48.17; 43.65 |
Nr"1l | D20:400Mz 244-246 C20H26CI 4N40. 7 WZ9S aHG N
wakos8787¢ 4H, d, J=7.2Hz); (dec.) H20 59 WD 200Gr/03A4@B)0600

PCT/ US2006/ 000600 8.12(4H, d, J=7.2Hz); 7.63(4H C

50.60 (50.37) ): 4.66(4H, ); 4.48(4H, s) H 5.74

(5.79) 13C 151.21; 142.45; 131.84; N :11.49 (11.75)
131.18; 127.47; 51.35; 49.03 CDC13: 1H (600M): |
8.55(4H, d, J=5.4Hz); 7.32(4H, s); 7.30(4H, NC 1 (i

Procddssds foi#fuﬁ’eﬁératt& 4 chivk Compodl® 3. 81(4H, s);
1.73(2H, s) 13C (400Mz): 149 73; 149.38; 138.72;

128. @dnerd¥ielrdds. 38 I\ﬁ\ﬁR or & WQ&%%%A'M%M%%H% %_éo& MHz

D20: 600Mz W29S \ H ' N 1H:
oy {8 MBz INOX 4 Spgctrgrasterup)Q MHzE8 aWHz INGOV 5 S{)éiﬁoﬁliber The
s;ie}_:tr% ébt%?_é# re $4 greéCfé'% é;g'a'ﬁ_rﬁ)zu lgo]é'ilet K d’lgnegl \Yveéfi_&corded n
daqutarpie chlgro&@(nzﬁmed;yl Stfxidbilp, deﬁteﬂ%bbcﬁde@?@dd%x@lﬁl\!@{elhng points

45
v‘%&l\%}g&l ’on%g%@g{{o%veg F_@zllafy Wﬁ%&g F%n%}s)%rg‘ég ag% are Hn%oyrected Low-
re(sle;QIsEI abe spertririwets. 1dcorded. oﬁ&)JEOL&ﬁecuéﬁﬁdeZElé\henl andhdes were
i’ A{_) 2; 13 % 3% 13;. 130, 81;

vl by bty Mireabb ploRirog, G Bisgp upy ghroppipgrapy was
pcfotmBiHaging SLRAMITO AlbddvBént Incorporated S111ca Gel 60. Analytical thin layer
chromatography (TLC) was performed on precoated glass backed plates from Scientific
Adsorbents Incorporated (Silica Gel 60 Fas4). Plates were visualized using ultraviolet or
iodine vapors or phosphomolybdic acid (PMA).

Six different methods were used to prepare the compounds of the invention and the
characterization data were listed in Table 1.

Method A: Nucleophilic addition between amines and cyanamides. This method is
performed according to a modified literature procedure (Braun, et al. (1938) J. Am. Chem.
Soc. 3: 146-149). 1.0 eq. of diamine dihydrohalide and 3.0 eq. of cyanamide in absolute
ethanol were stirred together under refluxing for hours. The solvent was removed under

reducing pressure to get the crude salt which was purified by recrystallization in methanol.

NH
__ CH3CH,0OH H2N—<
HN—CLinke)—NH, +  H;N—=N . HN—CLinker>—NH

NH
nXH XH HN)‘ 2

Method B: Addition-elimination between amines and methyl mercapto
derivatives. This method is almost similar to a literature procedure (Linton, et al. (2001) J.
Org. Chem. 66(22): 7313-7319). 1.0 eq. of diamine and 2.0 eq. methyl mercapto hydrohalide
derivatives were dissolved in methanol. A condenser equipped with a NaOH trap at the top
was attached. After refluxing for hours, the solution was reduced to minimal volume under
reduced pressure. Ethyl either was added to produce white precipitate. This was recrystallized

in hot methanol to give pure product.
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8.35(2H, dt, J=8Hz, J=1.2Hz); H20 7.91(2H, d, J=8Hz);

7.86(2H, t, 236-238 0.2CH3000CH2 WZ11S N 1 4"ci
wa2@s0HaY§ 4.62(4H, s); (dec.) CH3 4.47(4H, sHCT/US99/000600

C. 50.59 (50.89) 13C. 146.12; 145.53; 144.95, H. 6.08

(5.87) 131.84; 131.07; 127.47;127.26; N 11.46

(11.41) 51.18; 47.91 DMSO-D20: 400Mz \ N 'O 1H 7.35

(4H, s), 7.30 (4H, m), WZ13S 1\ NI 2HC 7.10 (6H,

m, 4.41 (4H, s) 13C 137.85,6133.27, 129.88, 129. 46,

126.5 8, 121.70, 51.82 CDCI3: 400Mz 1 H~7.3 8 (4H,

s): 7.22 (4H, t, J= 7Hﬂt 6.76 (2H, ‘t'n

:JNQF §4H& />_§8 2123H3ON]5712§£&

117 78 113. 03 48 20"”05&13 H1H 1HﬁXH HN-N
7.43(1H, s); 7.36(3H m); Wi4 \ N " 7.23 (4 }4ﬁ
6.78 (2H, t, 288.5 i 1 J=7.7Hz); 6.68 (4H d,

( 28 8Vl4thod T: TCondesatidn Datvaéh alﬁ)h)@és/lf@oﬁ&%/d()ﬂ)ﬁﬂa Buanidines to

gl?%ﬂ%gégggggro%%gsc Thl%éi‘rlgethzfg is mp 1@68 §o ige htgragg@procedure

(Maoddk, at4l. (TORYJ.Gled. Chem. 2535?)63|T|8) ml_rlgm/uifkl ng 41} éé I'd,lalc‘f&qz,rde/ketone

1 4H, s)
fiz0bd f’mf?lg.“é%{g\ze E%dff)%@%sfe 8101 Ve uonrea: for baurs The
mixture was cooled to room temperature and filtered to give the guanylhydrozone
hydrohalides.

R® R
2 N . 2
DT~ ™ "
; HaNHN™ N —_— ?—'._< 5
R 0 RS Reflux N R N-NH R
nXH mXH

Method D: Reductive amination between aldehydes/ketones and amines (Abdel-
Magid, et al. (1996) J. Org. Chem. 61 :3849-3862). 1.0 eq. dialdehydes or ketones and 2.0 eq.
amines were mixed in 1, 2-dichloroethane and then treated with 3.0 eq. sodium
triacetoxyborohydride (1.0-2.0 mol eq. acetic acid may also be added in reactions of ketones).
The mixture was stirred at room temperature under an argon or nitrogen atmosphere for hours
until the disappearance of the reactants in TLC plates. The reaction mixture was quenched by
adding 1 N'NaOH, and the product was extracted by ethyl ether, washed by Brine and dried
by anhydrous MgSO;. The solvent was evaporated to give the crude free base which could be
purified by chromatography. The free base dissolved in ethanolic hydrochloride or tartaric
acid to give the salts which usually can recrystallize from MeOH/Et,0.

3
0 R2 3 R4_Nﬁ R2
R NaBH(OAc),
+OHN]
R o) Rt  1,2-dichloroethane R /N—R3

RY
Method E: Reduction of amides (Micovic and Mihailovic (1953) J. Org. Chem.
18:1190). The amides could be prepared from the corresponding carboxylic acid or
carboxylic chlorides. A mixture of carboxylic acid and thionyl chloride was refluxed for
hours in an anhydrous system with a condenser equlpped w1th a NaOH trap at the top. The
excess thionyl chloride was removed under reduced pressure to get the carboxyhc chlonde.A

The carboxylic chloride was dissolved in dichloromethane following the addition of 2.0 eq.
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DMSO. 400Mz  1H:7.93(2H, dd, J=4.8Hz, 1.2Hz);
7.34(2H, td, J=12.8Hz, 2Hz); 7.25(4H, s); 6.96(2H, t,
wWQ2®sH7442d N N' H jjr 8 N J=6Hz), 6.45(4H, nm)PCT/US2006/000600
4.41(4H, 192-194 811 2 d, J=6Hz) (90.4) 13C. 158.66,
147.53, 138.84, 136.60, 127.11, 111.67, 108.11, 43.93
D20: 400Mz C18H1sN4.2HCL 1H 7.89(2H, td, J=8.4Hz, C
59.28 (59.51) WZZL N N 1.6Hz); 7.79(2H, d, J=6.4Hz);
H 5.44 (5.55) N 15.19.73 811S | 2HCl 7.43(4H, sg
(
am(?ne%l@%'éq %Bge Tlgbzl)uxtu;e‘ %aé"é’%?eg %@381% t%rﬁ%er&tug‘]x&@ tﬁ{:z
dispppegranes ofghe reac&faltwnz e T byl ) ea.%)solventme 6ioved mder reduced

i g BT D e 0

145 Themixturg 3f 4 eq. atde B2, 1. 91(85LQ’6H4 BB ®as refl@Sedhiiil the

dls%g;geg%éﬁ: Jf%ﬁe 8&' %EE‘%C}\PI Ei?léxy%g é{lgiil_?tl)lz\gas qﬁﬂ% ﬁl_%'_t'h the

addihdﬂéﬂ\h‘b.tem HIi‘E)IWb.CXH Zcﬁﬁdus aM\BZslcn&d 7} lﬁ)S ach e}@r%(:t%ﬂ'lwnﬁ ethyl ether,

oy i MRS Regip ol Vg g spiigpradit hig paype pusified
byshe dHrorbatGdarty. T freelﬁﬁé dlészﬁfedﬁx ettHap8liEdrobAibids or Rtaric acid to

giv]éQhels]éltg %’vgicgi %gually can recrystallize from MeOH/Et,O.

0) OH Q Cl
HO o) Cl 0
Amine
Pyridine
R R
N=RZ LA, < N-R®
e A G
\ \
R2 R2

Method F: Nucleophilic substitution of halides with amines. A mixture of 1.0 eq.
halides, 2.0 eq. amines and 3 eq. pyridine in ethanol was refluxed for hours until the
disappearance of the reactants. The solution was condensed and extracted with ethyl ether,
washed with brine, dried with MgSO;. Removal of the solvent gave the free amine product
which can be purified by the chromatography. The free base dissolved in ethanolic
hydrochloride or tartaric acid to give the salts which usually can recrystallize from
MeOH/Et,0.

R} R1
Amines \ /
e N\ e
Pyridine R2/N m N\R2

Table 1. CHARACTERIZATION DATA FOR THE PREPARED COMPOUNDS

MS(EIH)
M.p. Element Tm/z
Entry Structure 'HNMR/“CNMR oo Analysis 1Y)
CC) | Found (Caled) | Found
(Calcd.)
! D,0: 600Mz Cglgglﬁ%
R N, 1H: 7.40(4H, s) 1 302:304 : 56.34
WZ18 HZNJLL«;@'/ W oae | 130:150.019,136.364, (dec) (36.24);
129.981 H:5.34 (5.32),
. N: 31.76 (31.70)

58




138.78, 136.79, 127.14, 111.69, 108.23, 72.16, 43.94
DVMSO 1H (600Mz): 7.96(2H, D, nj J=3Hz); 7.73(2H, dd,

WA 2Bkt074486 H N 1. 2Hz): 7.32(4H, s); 7.02(2H, 29BCHUSAMEQT0600
NN NjCr dd, J=6Hz, 4.2Hz); 6.86(2Hz, (290.4) dq,
J=6Hz, 4.2Hz,1.8Hz ); 6.46(2H, t, 6Hz); 6.25(4H, d,
J=6Hz); 13C (400Mz): 145.30,138.79, 61 WD 2006/ 074426
PCT/ US2006/ 000600 ~ 137.57, 136. 17, 128. 00, 124. 21,
118.39, 46.42, D20: 600Mz \ \ N 1H 7.92(4H m); 7.67

4.0

(4H, my; 7.42(4H] S); 4. 249(4H35) WEITS NTHGE 3%
147. 21, 136.80, 128.30, 128.25, 127.85, 127.]16, (26.74)

124.26, 45. 7/q-CDLDMsO44ioMe 1H 7. Z4(4H [ 7. 19(4H,
s): i 8.66(2BBOAE-8 600, W18 \ N 3.)2LHHN;
Wz3§) 90, | B37.33%4H, DR03@EH, 5);12] 2062061/16. 3696 (31.84)

zk{w 56, 53 383.60(8HDYSO 1H (6OOM7)(de3) 32 (H3 |35 (1.20)
7, 28(4H, s); 7.22(16:15%31,\3B3Q IRV.536 q| | J=7.|2¥75.77 (15.91)
1 2bz) . 3 BA(AH  £35.06,42.95(4H, s) 2. 33(2H, s) 13C

(4{00!\/]2) 140. 44, 139. 12, 128.49, 128]33, 128Cd,CLNs.0.7

. 400M H;0
137.04,  53. 21’ 531')19/[%094'\(/)%1\9& C: 36.07
Ao | 1H: 1228(H, s); 821 (21, 5); (36.20);
WZz4s HzNJﬂ'N.N\ o T | 7.94 (4H, 5); 7.60-8.20 (8H, br) 3}2;2;8 H: 5.23 (5.29);
13C: 155.52, 145.98, 135.18, N: 33.42
127.84 (33.77);
ClL: 21.11
(2137)
DMSO: 400Mz
1H: 8.08 (2H, s);
o 7.32(4H, 5); 6.85-7.71 (8H, br); | 278-281
WEZSS |y VOA 2 4.37(4H. ) (dec)
13C: 157.12, 136.61, 127.53,
43.65
DMSO: 400Mz
1H:12.39(2H, 5); 8.3-9.2 (4H, C1eHioBr,Ng
sllon, | br); 822 2H, 5);7.92 (4H, 5); | 349-352 | C: 41.19 (40.96)
WZ6S Q‘i‘u,w@/; " W) |3.75 (8H, 5) (dec) | H:635(6.19)
13C: 19531, 136,50, 127.53, N: 28.32 (28.66)
45.06,42.54
D20:
. | 1H (600MHz): 7.58(4H, 5); C1cHisCLN,O,
N | 437(4H, 5), 3.58(8H, 5); 250252 | C: 41.75 (41.83)
WZ78 N/v“v@iﬂu mo | 2.98(12H, 5) (dec) | H:832(8.26)
13C (400Mz): 131.95, 130.81, N: 12.17 (11.92)
52.45, 5130, 43 45, 41.45
D,0: 400Mz
1H: 745(4H, s); 7.24(4H, t, .

1=7.2Hz); 6.82(2H, t, =7 2Hz);

{ : ] .

wz8s | QL VO | 6.73(4H, 4, 1=7.2Hz); 4.27(4H, 3‘2‘36,3%2 G721 842'?1’32)
y s); 3.47(4H, t, J=6.2Hz); N YN

3.24(4H, t, J=6.2Hz) +12.52(12.

CDCB:

1H (600MHz): 7.29(4H, 5);

7.18(4H, t, J=5.2Hz); 6.71(2H,

| .| b ISt GodaE g
~ A~ | T=6Hz), 3 81(4H, 5); 3.234H, 1,

wz8 | QOO 1=3.6Hz); 2.91(4H, t, J=3.6Hz); | 4243

4.1202H, br)

13C (400Mz): 148.64; 139.18;

129.38; 128.36; 117.53; 113.13;

53.49; 48.17; 43.65

N* N A .
1w N YY) | DLO: 400Mz 244-246 | CyHyCLN,0.7
Wz98 \’©A4Hu 1H: 8.87(4H, d, ]=7.2Hz); (dec.) H,0
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WZ19S H {i |
2HC77.54(4H, m;
W@ 0060M36% 1H (600Me) :
7.83(6H, d, WZ20 HN o J=7.8Hz);
J=7.2Hz);
o 135.50, 129.79, 128.75, 124. 00,

7. 15(3H,
164. 54, 138. 94,

t,

1H 9.66(4H, s);
7.43(6H, m;

4.17(4
10. 60( 3H, s);
7. 40(

318-320 | e o

7.59(4H, s);

H s);

4. 13( 4H,

8. 71( 3H, P&I/1US2006/000600

6H, t,

J=7.8Hz);

,0 13C (400M):

120.41 CDC13: 400Mz 1H: 7.79(3H, s); 7.62(2H, d,
J=7.8Hz), 7.58(1H, s); 7.38(2H, | t, J=7.8Hz);
7.18(5H, m; WZ21| $IN(@H,8, FBRBE,; 7654 JF 7. 8HZ, (;I.5é§ﬁe5037)
407.6 6. 64(4H, d|);d56@BHz)8@ELAL(4H, | (407. 5) 1 5.78)5.79)
13C. 165. 97, 147.PBC: 1AD10M2.45:1138840, | 135. 79,N11299@@.75>
129,46, 129,18, 1V8.1632742413849020. 52,  118.
1113. 15, 48.04 CDCLGPCBOOMz 1H. 7.31(3H, s); |7. 18(6H
m| HN 6.74 (3H, | tH(600M2); R§H4H,F, 8Hz) | 393.5 W22
6. 63(6H dm J 7. DESYH2R . 2(48sBA30GN; | 4. 03(3H, br)
wzq 39%.15) M—ﬁ%)ée? (442D 44, 125.66,| 117. 84,
113. 10 4 42 62 %)6%3/16 How pCT/ (52006/[000600  HN
D20: 400Mz WZ22S f %@? a;‘;gm 5(3H, §); 6.98
(8H, m: 4.51(6H, 8
C20H26C14N4.
N7 NNy | D20: 600Mz
W7298 QST ¥ C 1188768, d 57,2512, o 5%751;(2500 -
aHoi 8.12(4H, d, J=7.2Hz); 7.63(4H, . 5.70(5.79)
s); 4.66(4H, s); 4.48(4H, s) N '11:55(1'1.75)
DzOZ
1H: 600mHz
8.61(2H, dd, J=6Hz, 1.2Hz);
8.60(2H, d, J=2.4Hz); 7.99(2H, CooH24CLLN,
dt, J=7.8Hz, 1.8Hz); 7.56(6H, 318-320 | C:60.45 (61.38)
WZ108 Lj\’n\@/\m;\(rwj m); 4.39 (4H, s); 4.37 (4H, 5) (dec.) H:6.17 (6.18)

13C: 400MHz

148.85;149.82; 139.26; 132.13;
130.81; 127.48; 124.83; 50.48;
48.15

N:13.89 (14.32)

Wz118

DzOI

1H:8.76(2H, d, J=4.8Hz);
8.35(2H,dt, J=8Hz, J=1.2Hz);
7.91(2H, d, J=8Hz); 7.86(2H, t,
J=6 4Hz); 4.62(4H, s);
447(4H, s)

13C: 146.12; 145.53; 144.95;
131.84; 131.07; 127.47; 127.26;
51.18; 47.91

236-238
(dec.)

CaoHsCLN40.5
H,0
0.2CH;COOCH,
CH;

C: 50.59 (50.89)
H: 6.08 (5.87)
N: 11.46 (11.41)

WZ138

DMSO-D20: 400Mz

1H: 7.35 (4H, s), 7.30 (4H, m),
7.10 (6H, m), 4.41 (4H, s)
13C: 137.85, 133.27, 129.88,
129.46, 126.58, 121.70, 51.82

WZ13

CDCI3: 400Mz

1H; 7.38 (4H, 5); 7.22 (4H, t,
J=7.6Hz); 6.76 (2H, t,
J=7.6Hz); 7.67 (4H, d,
J=7.6Hz); 4.35 (4H, s); 4.06
(2H, br)

13C: 148.28, 138.65, 129.46,
127.98, 117.78, 113.03, 48.20

126-127

WZ14

CDCI3: 400Mz

1H: 7.43(1H, s); 7.36(3H, m);
7.23 (4H, m); 6.78 (2H, t,
J=7.7Hz); 6.68 (4H, 4,

J=7.THz); 4.07(2H, s)

2885

(288.4)
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1 H(600Mz): 7.41(4H m); 7.32(1H, t, J=7.2Hz);
7.22(2H, t, J=7.2Hz); 6.76(1H, td, W23 | J=7.2Hz,

wa 2@btn)4426. 68(2H, d, H J=7.2Hz); 4.37 (2H, s);PGHUSH06/000600
4.06(1H, br) 13C (400Mz): 148.33, 139.62, 129.44,
128.81, 127.68, 127.39, 117.72,113.01, 48.46 CDCl13:
600Mz N 4.36 H, s br); 7.30(10H 2 W23S n); 211-212

H HCG 13C. 134.37, 131.26, 129. 86,

129.44, 128. 87,

129. 60, 129. 58,

124.17, 56.18 CDC13: 400Mz 1H:

7.
J=

rr) .

32(4H, s);
7.2Hz) ;

7.11
6. 52( 4H
1.52(3H, s):

L

434;: 148.26, U0.09.8bk )4, ©
12003, NAE.24} 18644, 117777
1B@63842s) 13C. 147

66( ZH;
6HZ) ;
51, 14

tm

4. 48( 2H,
3- 93,

14
53,

WZI4%2

3.
12

8
61(4

H s

e

9. 05, 128.69, 1

L ON

3. 96,
31, 53,29, 25.
7.458( 4

K

1

_,

29. 30,

0
13

20 (L

!

H
(4

PgO3w/OM417. 35, 117.
D 1XL: 7.49¢Hom); DIVRGH, 1h); H

{7 214H, 7e)77. DG, £ 7 28

4§9(4I§’é.29255@|§ 2H 31 q_ig
1
; 130. 1219291%)4 12.985

6 7Q/’) t J=

36, 11
( 600M

J=7.2
P3, 13
CDC13

3. 43,

): 10.13"
8H, t|,
Hz) ;
4. 24,

1H ‘
6. 64(4H,

TaX W S AW
\ UUIVE ]~

WZZL
811

- &0\

QLl
OT 1,

DMso 400Mz" ~ N
1H:7.93(2H, dd, J=4.8Hz,
1.2Hz); 7.34(2H, td, J=12.8Hz,
2Hz); 7.25(4H, s); 6.96(2H, t,
J=6Hz), 6.45(4H, m); 4.41(4H,
d, J=6Hz)

13C: 158.66, 147.53, 138.84,
136.60, 127.11,111.67, 108.11,
43 .93

_2Hz):
£z )

192-194

290.5
(290.4)

WZZL
8118

D20: 400Mz
1H: 7.89(2H, td, J=8.4Hz,
1.6Hz); 7.79(2H, d, J=6.4Hz);
743(4H, s); 7.02(2H, d,

J=8 4Hz); 6.90(2H, t, J=6.4Hz);

C1sH1sNs.2HCI
C: 59.28 (59.51)
H: 5.44 (5.55)
N: 15.19 (15.4)
ClL: 19.73
(19.52)

WZZL
811TS

2TsOH

DMSO:
1H (600Mz): 9.07(2H, br),
7.95(4H,m); 7.49(4H, d,

=8 .4Hz); 7.40(4H,s); 7.11(6H,
m); 6.90(2H, t, J=6Hz);
4.58(4H, d, J=5.4Hz); 3.68(2H,
br) 2.84(4H, S)

13C (400Mz):152.56, 145.40,
143.49, 137.82, 136.26, 135.88,
128.12, 127.93, 125.48, 112.42,
44.56,20.78

WZZL
S11LT

D20: 400Mz

1H: 7.88(2H, t, J=9.2Hz);
7.78(2H, d, J=6.4Hz); 7.42(4H,
s); 7.02(2H, d, J=9.2Hz);
6.89(2ZH, t, J=6.4Hz); 4.62(4H,
s); 445(3H, s)

13C: 173.18, 158.52, 147.25,
138.78, 136.79, 127.14, 111.69,
108.23,72.16, 43.94

Ci1sHisN,.1.75C,
H;0%
C: 53.51 (54.3)
H: 5.35 (5.19)
N: 10.11 (10.13)

WZ17

=Z

ZX
I=

S

DMSO

1H (600Mz): 7.96(2H, D,
J=3Hz); 7.73(2H, dd, J=3Hz,
1.2Hz); 7.32(4H, 5); 7.02(2H,
dd, J=6Hz, 4.2Hz); 6.86(2Hz,
dq, J=6Hz, 4.2Hz, 1.8Hz); ..
6.46(2H, t, 6Hz); 6.25(4H, d,
J=6Hz),

13C (400Mz): 145.30, 138.79,

2904
(290.4)
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H d,

J=7.2Hz) ;
W@ 200M26 148, 21, 137.60, 129.49, 129.22, 117.BFI/US2006/000600

J=7.2Hz);

3.69(2H, br);
2.92(4H, 316.5

w26 | "

t, J=7.2Hz)

| 3.42(4H, t,
(316.4) 13C

113.18, 45.24, 35.32 DMSO 0 HN 1H (600Mz): 9. 86(2H,
s); WZ27 \ "Ho 7.60(4H, d, J=1.8Hz); 7.28(4H, t,
J=7.8Hz); 7.02(2H,t, J=7.2Hz); 2.35(2H, br);
1.92(4H, d, J=6.6Hz); 1.49(4H, 63 WD 2006/ 074426
PCT/ US2006/ 000600 n) 13C (400Mz): 173.95, 139. 43,
12B. 64, 122.93, 1193754, 13447,1103.00,254.219 | CDCI3 | IH
(600Mr) : 7. 18(4H, |M839,®.489(2H, tt, 7|8Hz, 0| 6Hz);
6. B0O(4H, dd, J=9. OE20O: @0Bkz) ; /~ HN v 3. 72( 201, S);
2.09(4H, d, gﬁa VHA7.9(4H, m(); 7)67 (4H,/m);) +6. 6Hz) |
Wzn]g 02( w294, 5742@HF38.404) ) 1.59(2H, m| (294. 4)
oz@# 13C (40¥KE$7.211 199.89.1128.30,0. 45,  117. 19,
112 9 50. 65, 37 é2z§25 @@8@62tm1%4261+4(600|\/z
F—R6{AH—r) 6. t J=7 8Hz): |7 71(4H - ;/\ZSO
NH S H d, J=7.8 s);. 3,/48(211, br);
2.B82(1211, s) g@iﬁ@ﬁ%‘l}% HooNk) : 148. 44,
wzid3f 94 (Y™ 3.02(6H, 5)

13C: 149.90, 137.83, 129.35,
127.16,116.69, 112.52, 56.53,
38.69

WZ19

DMSO

1H (600Mz): 7.32(8H, m);
7,28(4H, s); 7.22(2H, tt,
J=7.2Hz, 1.2Hz); 3.66(4H, s);
3.65(4H, s); 2.53(2H, s)

13C (400Mz): 140.44, 139.12,
128.49, 128.33, 128.26, 127.04,
53.24, 53.00

WZ198

DMSO : 400Mz

1H: 9.66(4H, s); 7.59(4H, s);
7.54(4H, m); 7.43(6H, m);
4.17(4H, 5); 4.13(4H, 5)

WZz20

DMSO

1H (600Mz): 10.60(3H, s);
8.71(3H, s); 7.83(6H, d,
J=1.8Hz); 7.40(6H, t, J=7.8Hz);
7.15(3H, t, J=7.2Hz);

13C (400Mz): 164.54, 138.94,
135.50, 129.79, 128.75, 124.00,
120.41

318-320

Wz21

CDCI3: 400Mz

1H: 7.793H, s); 7.62(2H, d,
1=7.8Hz), 7.58(1H, s); 7.38(2H,
t, J=7.8Hz); 7.18(5H, m);
6.75(2H, td, J=7.8Hz, 1.2Hz);
6.64(4H, d, J=6.6Hz); 4.41(4H,
8)

13C: 165.97, 147.92, 141.07,
138.00, 135.79, 129.80, 129.46,
129.18, 125.03, 124.78, 120.52,
118.02, 113.15, 48.04

407.6
(407.5)

WZ22

HN.

ZT

CDCI3: 400Mz

1H: 7.31(3H, s); 7.18(6H, m);
6.74 (3H, tt, J=7.2Hz, 0.8Hz);
6.63(6H, dm, J=7.2Hz);
432(6H, s); 4.033H, br) .
13C: 148.24, 140.60, 129.44,
125.66, 117.84, 113.10, 48.42

3935

- (3933)

62




134.31; 129.53; 117.67; 112.73,

400Mz 1H 10.66(211, g, J:S.ZFE);) 8. 24(211,
WO 2@806H26 M) ; 6.67(2H, q, J=3.2Hz);
t, J=7.2Hz): 7.15(2H, t, NH HN/ J=7.2Hz)

166. 84, 139. 15, 136. 65,

12
8.
-

5. 57,
15(211, q, J=3.
51(2H. s): 7.23

6Hz); 7.58(211, q,
4H,  t, J=7.2Hz);

6. 77( 2H,

43.70, 16.52 DMSQO

m;
13C;

129.79, 128.78, 127. 30,
124. 36, 123.88, 119.91, CDC13 111(600Mz):

J=3. 6Hz) ;

t, WZ32

7.40(4H, REZBUS2006/000600

NH
4.
WZ22B4
12
dd

BN / @37.2Hz);
76(4H ) ; 4. 11(
8.24, 134.54,

HL

2H20(4368= 4)
138714011 29796 ,3H1§5

4. 9¥, 113
K e R oy

6. 71(4H, d, 338.5
br);

6.63 &8I, R 45068,

3.
5.
13
47.

wzzg .

2Hz); 7. 32(34H,
20(411, s); / 3
0.53, 129.68,
34 vzs4 &
76(2

‘T/U

136 U‘IL),

I-dle 7

4.06(1H, br)
13C (400Mz): 148.33, 139.62,

129.44,128.81, 127.68, 127.39,

117.72,113.01, 48.46

13C

7. 55(411 dd
W33

O3 (60dnkz): A ark 14
li@z((ﬁ@,,t }l’?gI( %:

CDCI3r o) @ ve(
,@ J—7(231612]-1)z) SGAHE, 20 o7
0600| II2RZR M) QHBs)67( 4H, | B4

J=7. 2Hz));

C (400Mz) :
51, 126.
0pMz 111}
J=7. 2Hz

-NH-6-85¢
8. 51, 130.
15, 112.
21(611,
D6/ 074426

WZ238

3

HCl

SR

CDCI3: 600Mz
1H: 11.85(2H, br); 7.30(10H,
m); 4.36(2H, s)
13C: 134.37, 131.26, 129.86,

129.60, 129.58, 129.44, 128.87,

124.17, 56.18

211212

WZz24

AT

CDCI3: 400Mz

1H: 7.32(4H, s); 7.11(4H, t,
J=7.8Hz); 6.66(2H, tm,
J=7.2Hz); 6.52(4H, dm,
J=7.6HZ); 4.48(2H, m);
1.523H, s);1.50(3H, s)

13C: 147,51, 143.93, 143.96,

129.30, 126.35, 117.35, 117.36,

113.43, 53,31, 53.29, 25.01,
24.91

WZ25

sESsane

DMSO
1H (600Mz): 10.13(2H, s);

'| 7.58(4H, d, I=7.2Hz); 7.28(8H,

t, J=8.1Hz); 7.02(2H, t,
J=7.2Hz); 3.61(4H, 5)
13C (400Mz): 169.13, 139.23,

134.24,129.05, 128.69, 123.18,

119.10, 42.95

WZ26

s sans

CDCI3
1H (600Mz): 7.20(SH, m);
6.73(2H, t, J=7.2Hz); 6.64(4H,
d, J=7.2Hz); 3.69(2H, br);
3.42(4H, t, J=7.2Hz); 2.92(4H,
t, 1=7.2Hz)

13C (400Mz): 148.21, 137.60,

129.49,129.22,117.87, 113.18,

45.24,35.32

316.5
(316.4)

WZz27

DMSO
1H (600Mz): 9.86(2H, s);

7.60(4H, d, J=1.8Hz); 7.28(4H,

t, J=7.8Hz); 7.02(2H,t,
J=7.2Hz); 2.35(2H, br);
1.92(4H, d, J=6.6Hz); 1.49(4H,
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J=8. OHz) ;

148. 42, 136. 25, 134. 21,

B004474428. 68 CDC13 1H (600Mz):
aiaed J=6.6Hz, 1.8Hz); 6.77(2H t, 4

m: 7.19(
J=7. 8Hz) ;

HN NH 4. 40(4H, s) 13C (400Mz):

129 51, 128.17, 118. 21,
8-25(4H_br): 7

4. 24( 4H,

4H, tt,
6. 68( 4H,

s); 3.90(2H, br);

d, W35 J=7.8Hz);

2.
130. 85, 129.50, 117.82,113. 04,
7.44(2H, m;

32(6H, s) 13C

4.60(2H, br):

148. 13, 137. 44, 129.56,
113. 41, 46.55 DMSO 400Mz 1

43(2H. m; W35S 7.27(2H, m;

PQT/88%0264)00600

: 16( 4H,
.139( 4H,
33( 4H,

4.7/

t, HN 2
s) Acet

S); V\ZS !

ALl o

)NH J=7.8Hz); 6.79
e @@?Mﬂliddm5 »139.437
64112205, 119.04, 4. 84 4
29149 83 143-17, 14

6H m]
B9(2H, [s);
tH, m);| 4.86(2H,

13. 128. 30,

PN Py arol

1l =~ -

9.2Hz);
38. 4)

5
c_,gwm/\cnt_.pu ~NhA NI

II l—\(n"

6.61, 114. 388, 4
63(4H,d, J=9.2H

6 AT

=FThL o)

7.29(4
13C. 152

1 400|\/Iz 1H
o»?%fso

dﬁd,%:

13C (400Mz) 148.71, 12945,
117.19, 112.82, 50.65, 37.94,
30.96

|-

7. 42(|4H, d,

W37 " J=6. OHz);

J=6.|CHz)

127.31, 120. 54,
7.97(4H, d,

7);

6. G6( 4H,

294.5
(294.4)

WZ30 @_NH

7O

CDCI3
1H(600Mz): 7.26(4H, m);
6.78(2H, t, 1=7.8Hz); 7.71(4H,
d, J=7.8Hz); 4.28(4H, s);
3.48(2H, br); 2.32(12H, 5)
13C(400Mz): 148.44, 134.94;
134.31;129.53; 117.67; 112.73;
43.70,16.52

344.7
(344.5)

WZ31 @_Z: o

DMSO: 400Mz

1H: 10.66(2H, g, J=3.2Hz);
8.24(2H, m); 7.83(6H, m);
6.67(2H, q, J=3.2Hz); 7.40(4H, .
t, J=7.2Hz); 7.15(2H, t,

J=7.2Hz)

13C: 166.84, 139.15, 136.65,
129.79, 128.78, 127.30, 125.57,
124.36,123.88, 119.91,

v | B

CDCI13

1H (600Mz): 8.15(2H, g,
J=3.6Hz); 7.58(2H, q,
J=3.6Hz); 7.51(2H, s); 7.23(4H,
t, J=7.2Hz); 6.77(2H, t,
J=7.2Hz); 6.71(4H, d,
J=1.2Hz); 4.76(4H,s); 4.11(2H,
br);

13C (400Mz): 148.24, 134.54,
132.15, 129.56, 126.51, 126.02,
124.58, 117.97, 113.06, 46.75

338.5
(338.4)

oV
WZz33 O Y

CDCI3: 400Mz

1H: 8.36(4H, dd, J=7.2Hz,
3.2Hz); 7.55(4H, dd, J=7.2Hz,
3.2Hz); 7.32(41, t, J=8. 0Hz);
6.85(6H, m); 5.20(4H, s);
3.98(2H, br)

13C: 148.51, 130.86, 130.53,
129.68, 126.50, 125.13, 118.15,
112.94,41.34

WZ34- QNH

CDCI3: 400Mz

1H: 7.21(6H, m); 6.76(2H, t,

316.5
(316.4)
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WZ38 HN i
154. 40, 137. 42, 135. 86,

NOZ d,

J=9. 2Hz) ;

4.39(4H, d,

J=5. 6Hz)

13C:
127.42, 126.14, 45.50 DMsO 1H

W@ 8@oNz26 8. 24(4H, d, NN J=3.2Hz); 7.63(2H, t,PCT/US2006/000600
J=4.OHz); Wz40 N N H 7.21(4H, s); 6.54(2H, t, 292.4 |
N J=3.2Hz); 4.43(4H, d, J=4.0Hz) (292.3) 13C (400M):

162. 26, 157.95, 138.59, 126.86, 110.15, 43.62 N ~
CDC13: 400Mz _ Wz41 . 1INJ 1H 8. 28(2H, d,
7.34(4H, s);

21

5.2 Ho |

6.56(1H, t, (

J=4. 8Hz) ;
215. 3)

J-
PQ
2.
12
(4

=4.8Hz) ;
LT/ US2006/ 000600
08(1H, s) 13C
6.74, 126.36, 1
00Mz) : 8. 73( 2H,

=27 Qi
T—OT I

5. 46( 1

1-2Hz)

=7TR2HY); 6. 64N, 2006/ 0
J=8,0689); 2BH(41,)5); 340@H(
162.232(685s). 93, 140.7
1 03C] 44842613628 1342, 65
530 85,28 565 17.821 1 13104,

’H, d,
L,

4426
J=6. OHz) ;
74,

1H

2H, dd,
7. 07(2H,

138.

CDC13

8. 08(]
m:

d,
J
13
17

wz3d1.
1.

I JE
6. 6( 2H,
147.

W42 "N H'
7.8Hz);
C (400|v|z)

ms s): 7. 37(4
= D? 6 67 2H d
30(

’1’.].4
il) H, dd

13C (400Mz). 148.13, 137.44,
129.56,129.51, 128.17,118.21,
113.41,46.55

4H, d,

36,

h

J=5. 4Hz)
138. 36, 136. 23,
105. 32,
J=4. (Hz,

NH N

WZ358

DMSO: 400Mz

1H: 8.25(4H, br); 7.43(2H, m);
7.27(2H, m); 7.16(4H, t,
J=7.8Hz); 6.79(6H, m);
4.39(4H, s)

WZ36

Acetone-d6: 400Mz

1H: 7.39(2H, s); 7.33(4H, s);
6.61(4H, m); 6.54(4H, m);
4.86(2H, s); 4.23(4H, 5)

13C: 149.83, 143.17, 140.13,
128.30, 116.61, 114.88,49.11

WZ37

DMSO: 400Mz
1H: 7.42(4H, d, J=9.2Hz);
7.29(4H, 5); 7.26(2H, t,
J=6.0Hz); 6.63(4H,d, J=9.2Hz);
430(4H, d, J=6.0Hz)

13C: 152.04, 137.68, 133.31,
12731, 120.54, 112.22, 95.88,
45.41

338.5
(338.4)

WZ38

DMSO: 400Mz

1H: 7.97(4H, d, J=9.2Hz);
7.88(2H, t, J=5.6Hz); 6.66(4H,
d, J=9.2Hz); 4.39(4H, d,
J=5.6Hz)

13C: 154.40, 137.42, 135.86,
127.42, 126.14, 45.50

WZ40

DMSO
1H (600Mz): 8.24(4H, d,
J=3.2Hz); 7.63(2H, t, J=4 0Hz);
7.21(4H, s); 6.54(2H, t,
J=3.2Hz); 4.43(4H, d, J=4.0Hz)
13C (400Mz): 162.26, 157.95,
138.59, 126.86, 110.15, 43.62

292.4
(292.3)

WZz41

CDCI3: 400Mz _ .
1H: 8.28(2H, 4, J=4 8Hz);
7.34(4H, 5); 6.56(1H, t,

J=4.8Hz); 5.46(1H, br);

215.2
(215.3)
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2.0Hz);
dd, HN J=8. 4Hz,
W 2864HaYs 4. 70( 2H,
J=6.OHz); 1.66(1H,
139. 97,

7.45(2H, d,

127.76, 127.55, 121.61,
8. 10(2H, d,
7.37(1H, s);

CDC13 1H (600Mz):
J=6.0Hz, 1.8Hz);

1. 6Hz);

J=7.6Hz);
6. 63(2H, d,
d, J=6. OHz) ;
6. 0HZ)

138.90, 138.37, 136.26, 128.82,
114. 41, 105.39, 65.32, 47.60
J=4. 8Hz) ;
7.31(2H, H m;

7. 37(4H,
W43 HO N
4. 58( 2H,
13C.~ 147.14, 144. 865,

m; 7.07(1H,
d, PCT/US2006/000600
127. 93,

7.40(2H, tt,
7. 28( 1H,

6.60(2H, t, \
8. 4Hz) ; 4. 89( 2H,
C (400Mz): 158. 7
5. 64, 126.52, 1

NEABOH, 3 1052 GH0RY )
§=6.QHzB 2084}, s) 4. 50( /
1 13Q:482.244157.98 381091,
| 138.0212676,126.86, 1261442
1::624;3443-654 H 1 2HZ\ 1

6.
]

HH, d,

-

. 72(2H

da

=6. OHz)

129. 16,

600Mz 1
d,

36(2H,
J
37.67,

D20:

7.83(2H td,
6. 6Hz) ;
N Cd, J=7.8Hz
0. OHz); 6.87(2H,
OMz N 1H: 8.03

! NWo1( LH, . h
6. ); 66 2(

.82(2H, d, J=6. 0O

WZ48S 7.

213G (oM A (A

g

4
138.43, 138.36, 136.23, 128.821,
127.98,127.94, 121.63, 114.36,
105.32, 47.67

[(2H, d
749 HN

|44( 1H,
5/ 00060

7.36(PH, N X

CDC13:
7. 30( 2H,

BH, m;

b

4H, s)

7. 46(

WZ43

CDCI3: 400Mz

1H: 8.73(1H, dd, J=4.0Hz,
1.6Hz); 8.08(1H, dd, J=8.4Hz,
2.0Hz); 7.45(2H, d, J=7.6Hz);
7.37(4H, m); 7.07(1H, dd,
J=8.4Hz, 1.6Hz); 6.63(2H, d,
J=8.4Hz); 4.70(2H, d,
J=6.0Hz); 4.58(2H, d,
J=6.0Hz); 1.66(1H, 6.0HZ)
13C: 147.14, 144.65, 139.97,
138.90, 138.37, 136.26, 128.82,
127.93, 127.76, 127.55, 121.61,
114.41, 105.39, 65.32, 47.60

WZ438

CDCI3

1H (600Mz): 8.10(2H, d,
J=4.8Hz); 7.40(2H, tt, J=6.0Hz,
1.8Hz); 7.37(1H, 5); 7.31(2H,
m); 7.28(1H, s); 6.60(2H, t,
J=6.0Hz); 6.36(2H, d,
J=8.4Hz); 4.89(2H., J=6.0Hz);
4.50(4H,d, J=6.0Hz)

13C (400Mz): 158.77, 148.44,
139.91, 137.67, 129.16, 126.64,
126.52, 113.42, 107.08, 46.42

WZ48S

D20: 600Mz
1H: 7.83(2H, td, J=9HzHz,
1.2Hz); 7.72(2H, d, J=6.6Hz);
7.45(1H, t, ]=7.8Hz); 7.36(2H,
d, I=7.8Hz); 7.27(1H, s);
6.94(2H, d, J=9.0Hz); 6.87(2H,
t, J=6.6Hz); 4.63(4H, s)

WZ49

J=5.6Hz); 5.44(1H, t, J=6.0Hz);

CDCI3: 400Mz

1H: 8.03(1H, d, J=6.0Hz);
730Q2H, m), 7.61(1H, td,
J=7.6Hz, 1.2Hz); 7.46(3H, m);
7.37(2H, m); 6.99(1H, d,
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s), 1.79(1H s) 13C 155.01, 141.51, 140.31, 139.06,
137.28, 129.96, 128.49, 127.60, 127.43,126.17, 121.54,

wai®sAB42d11. 52, 65.30, 45.94 CDC13: 400Mz 1HPCT/US2006/000600

8.03(2H, d, J=6.0Hz); 7.78(2H, d, J=8.0OHz);
7.70(2H,d, J=8.0OHz); 7.60(2H, td, J=7.6Hz, 1.6Hz);
7.45(2H, N-N RN Htd , J=7.6Hz, 1.6Hz): 7.424(4H W50
s); 6.98(2H, d, J=5.2Hz); 5.57(2H, br); 4.81(4H, d
J=5.2Hz) 13C. 154. 96, 141. 33, 138-71, 137.26, 130. 03,

128.59, 127.42, [262(2R,d, E8DHeP4,74%8. P8, 11149,

45. 90 Additional cOnpm@Hs) prepared apd testled in cell
asisays to determ nBGrilfsll, i451,040.80n: | MSX- 183 N

MVBX- 189 o H] 4-<\ 9/06, I3NPB\129.96-128.480 O I N N-|-< C

M8X- 190 N~ry " ( 27.60512)43,13¢47C121.5¢] | MSX- 200 --< F
MEX-101 M =N F) 11§25, AN SIS BNARON \ - NH VIF N F

VBX- 205 N NVEX. 192| CDCI3: 400Mz
1H: 8.03(2H, d, J=6.0Hz);

7.78(2H, d, J=8.0Kiz);

7.70(2H,d, J-8.0Hz); 7.60(2H,

| 44,1768, 1.6H2) 74501,
~ | td, J=7.6Hz, 1.6Hz): 7.424(4H,

WZ50 @Nf@—*}”’g 5): 6.98(2H. d, J=5.)2Hz);(

= 5.57(2H, br); 4.81(4H, d.

J=5 2Hz)

13C: 15496, 141.33, 138.71,

137.26, 130.03, 128.59, 127.42,

126.22, 121.69, 118.28, 111.49,
45.90

Additional compounds prepared and tested in cell assays to determine viral inhibition:

CE; MSX-183 5 HN-—(Nj> MSX-189
ml@ Al
F
(:L MSX-195 4 Nt | MSX-190
c HN—4
u/\(j\/n\@ N>/>;N\ Ve <:> ; \_/(;
cl
o/(\* M8X-200 | N __(F MSX-191
Mol -
g s O
=N
¥

MSX-205 “ Y N} MSX-192
M D N\ y—F
Me F—%iN\)—NH h c
=N

- MSX-125 = MSX-193
°\©\N/\©\/n F>/—N ﬁ_@_}/{N—@N

T, O :
HzN/\(?V . MSX-126 Nl MSX-194
NH, * 2HC) R : HN—<\:/§
g/:h{)—NH ¥ F
=N

:
. 4 MSX-127 MSX-196
OO O
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C~H \ j FM F-( \>NH\ NC N MX-125 F H\ (~/ N
MBX-193 a |l / | \ -NH\ / \N 7-"P MBX-126 F MBX- 194
WOZN67420N NHz 2HCI F HN-~\ > - NH N F  F \ POVBES00@T00600

_ HN/ MBX-1 96 /: ~NH F off N 67 WD 2006/ 074426
PCT/ US2006/ 000600 / MSX-130 MBX-197 N _ N HHN/ F
N CN MBX-137 MBX-198 o NEHNNHC ~NH\/ N i ONF

MBX-138 MBX-199 Et HNN_ F N~ ~\ I r/ NNH/ \ \NO
_J:LZHCI Me F F\ MSX-1 39 a MBX-201 N % H ~ 2H -~~
F N N} - NHVSX%130~0 Ve VBX- 140 NBX- ZUEX- HO 02N

MSX-137 MSX-198

o é )
> s OO
(o] =N
0

F MSX-138 MSX-199
J=1 _<N_

Q HN—{ :/?

(h{)—NH C N o

N 2Ho! me

MS8X-201

Y |vsxT3s
F% L /—Q—/H?
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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 o-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.

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. 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 ét 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. Pharmacokinct., 15(2): 143-53; Balimane and Sinko (1999) Adv. Drug
Deliv.Rev., 39(1—3):183-209;. Browne (1997). Clin. Neuropharm. 20(l): 1-12; Bundgaard
(1979) Arch. Pharm. Chemi, 86(1): 1-39; H. Bundgaard, ed. (1985) Design of Prodrugs, New
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5,149,794 (Sep. 22, 1992, Yatvin et al.); 5,194,654
(Mar. 16, 1993, Hostetler et al., 5,223,263 (June 29,
wa2®s/p7#Hest etl er et al.); 5,256,641 (Cct. 26, HOPBS2006/000600
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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‘fcr)llowingA

ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose
2
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carriers. These may be prgpared according to methods known to those skilled in the art, for
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used for parenteral, intradermal, subcutaneous, or

topi cal application can include the follow ng
weewponant s: a sterile diluent such as water fBRPCT/US2006/000600

injection, saline solution, fixed oils, polyethylene

gl ycol s, glycerine, propylene glycol or other

synthetic solvents; antibacterial agents such as

benzyl al cohol or nethyl parabens; antioxidants such

as ascorbic acid or sodiumbisulfite; chelating

exatrplet, sass desbrilzed it UMY, ameslt a6, NE32L91386ALIC 12 Gl.9s :
re@g}{c?riﬁc,.tssu%h@s acet aﬁ es, cit rafgelg or dghbssgﬁg?grgtegnlﬁemm by
agents ror zf(?f {ipgspme dornuilatipnsmahbepsresetl byndissolving
appindpoiated Eipid(s) dEudhr 86 Bteard reharation can be . .
chegCI oseg @n}ﬁlr}poul,es,eard?ggg%gﬁéfﬁgﬁ S@F ﬁﬁg es ’oFte?'Fﬁ}?lt P&SBhaﬁdyl
F08% HACKIOY rRgephatidy cheline candishelsstérol) i m mopat es1vad that is then
evapdrawd,RiNing b&BnA & th; 0 .are prepared with
carriers, that wil | _ﬂlﬁéreﬁc%lt91 e%%ﬁgﬁé%ﬁ%éﬁenﬂggﬁ%%g& GOHfFgr. An
29BFYU FRATH BN Of rtmagtive bordpound uah ita smanophesbhiat,| @Rhosphate, and/or
tripBdsPRSE dedvatitadl i e D Bt anCl sudi i npl.ants_ and . | )
gi grpoenc%_s.ufggtlggiege tlrd\slg%f/l 0 e pttaingr., dbg comfaiBetds then swirled
bypiagd indses Fnid eagsoipl e shecsittes bethe segtainseh t@&isfetr:m’lg)‘i’d"@ggregates,

thotbiyik dri des, polyglycolic aci
cowgggﬁ,g%ﬁ’;%ﬁ%%g?%%?' and polylactic acid. Methods
for preparation of such fornulations will be apparent

Cdribikdiidn@und dllehfifioh Tnbiyp, 27 1. The materials can also be
obt ai ned conmercially Trom Al za Corporation. |f

ad mthls@t eptodivant, tov@nposhds, defirdbEhdr6iH arCRITihiSERd 2L Sombination
o Bl 8 b SeL - O ppoPhat e Dol For ot Sal 15
( PBS). SUSPERSIShs (i ncl udi ng | i posones

Li posona

t ar feersdembpdiméncthe decoall lastivl dohpoiRNRC : _
| so_pr eferred agml%ouﬁﬁ"{ﬂal?%dﬁsgg as an

: Qi aptigens) are )
an%mn%%lgfjt ?‘%g‘gw glgc g?ft Emlt@d eaf rpustessidansspommmagledside reverse
trapsceiptaseeidhibiton a grdieast @uhiBHoR QKA BRb; il | ed
corflouh1s Hdeg if, Ot V0, 2006/ 9%144%2%6{8?‘/%%%6’6%’%6‘“- The

exanple, ag 1 &upbipgiog or gltggationpan.asta molimiting 2Ra18d1d, be selected
ﬁomm¢wowmgiln&or porated herein by reference inits

-y —Fer—ex le_liposone formulations may be

1t
Eu?ga‘a?’é‘é by di iseepayicdNpmes ppr opri ate i pi d(s) (such as

"’—\éj?SrSy! phas Arepayiret hanol ani ne, st ear oyl

CF?FHI’B% idyl  |drsividine awt zidhvadimg] phosphat i dyl

BeRne _and dhodisstimfdy)MKr638n | nor gani ¢ Sol vent tiart

iYahen evapdriFiGdmtroitabineilg behi nd a thin fitmmof

Eabvited 1i pi d or| Wthisuding,3ace of T he contal ner.—An

Eagiowous sol ut i|ebaatirfIh@ivagie Ve COMpound or 1ts

Fotvegthos phat e,| sappls@gphat €, and/ or — triphosphate

Fadgonvat i ves i 4 ehfiRfidd)TLROUCET Tt U the—contaifer-

+ fron liniAd
LI )

Hivadit ai ner 1s tl%ElB‘ta‘})\Me[&&@,d'_ o—fFree—H
Invicher 1 al from g{@iﬁw%sﬁgt;’%@&%ﬁfl ii Ref- to
S |d

4 ar ahv 'Fr\
T rrr

Kalegper se T1pi gigg vir 4fid Hiomavir | onand Al ternation

Lédiposomal™ susp 0 CORDL Aat-on—and
: Fomipy namCaIC}% conpounds_descri bed

NORET apy 1 ong_en REH t
Wﬁ%&%n\%‘{ln. h@‘-,’53,8 conbhi nation or _alternation
ke W??V@"}eﬂ nd__In one enbodi nent, the

t atrot-Rer ; ~C : ot
Reftovit o\ o EERBIINGIALL, azidodivpuding ADMt | s used as

SeCont—active

I~ .
L PAEIETRY, glazanaviy sfatedi ng but not linmted to a

SUSHY ogsi de or | BHETEE| eosi de reverse transcriptase

oo oot

THz i tor _ a pebsceds sidoitine, smf lambraie| on 1 ART DI TOTT

Trayadaki ne and | tehefofie dsoprofilemiizasmaaind provi ded

VidemBEnat i on_of erdricaomad didandsak, as a nonf T mtimg

Vidssanpl e, be s pdidaiosifle, ddI, dideoxyinosine
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fromthe following lists: Brand Name CGeneric Nane

Agener ase anprenavir Conbivir |am vudi ne and
wQr@owudece Crixivan indinavir, 1DV, MK-639 EiT/DE2086/000600

FTC, entricitabine Epivir |amvudine, 3TC Epzicom

abacavir/ |am vudi ne Fortovase saqui navir Fuzeon

enfuvirtide, T-20 Hi vid zal citabine, ddC,

di deoxycytidine Invirase sa uinavir nmesylate, SQV

Kaletra | opinavir and ritonavir Lexiva Fosanprenavir

Gedeeptum Nor vi | nalfinayinanesylate ATV 538  Rescri pt or

\detmawer di ne, DinévRaegingBIRGb&Ovudi ne, AZT,

Vdirdadot hym di nej teddBvir Begmabdlfuaiaszanavi r sul fate

Zorist 1 va ef avi r pfigvudinezd4m r abacavir, zi dovudi ne, and

Ziggghvudi ne _ |Tipdvaska t enot ovi T

disoproxiT/emriitabine Videx I:L, Enteric coated

di dpngsk Aive %&mnah&amm GSid) ,Wﬂ&@ﬁaé HQ@drE‘@ak Midd.),
WO 2006/ 074426 PCT/ US2006/ 000600 racept nelfinavir

Capgxiping {Agoupgmy NIY-49R Mediay Chizgm).nMCHA @@03@7 RQOA33e4649
(R$&19Pfr9}£@ 114 ¢THOREFiptanh HPBI-A @we&@fsst@%&@viﬁ@gy %w&ﬂlbme

Zi a en abacavir ”:Uft her active agent S I nc
(Aghitiry Ph. ),(AdmahrmBLTh@ I, YEGRAMGS KRR viD), I@@pme(\thmmeset)
C
SeRSOMIG0 b el ichaboh ot wlERED, | Thas ).
<A(xche;u G@mms@simsawezr&sm (BNES), elicting T2 (417680 PRO 642

exﬁc\;lPﬁL a}r\%gzzbgﬁﬂedé)g’ggigﬁ’kﬁl %2“&%%%?‘%% () set

(1 nEn}m@r @oivp aentsHRIAIBH A tthdhujeint Riddiusioh Inhiiods7@.c. AMDO70, BMS-
sk, RIS B B D Bl
UK-F2ik& %) Intediabé IBbibit¢ridviets)atiot)kiiiz{ors3 e, A5y, ine. Finger Inhibitors
(i.e. azodicarbonamide (ADA)); Antisense Drugs (i.e. HGTV43 by Enzo Therapeutics,
GEMDO2 by Hybridon); Immune Stimulators (i.e. Ampligen by Hemispherx Biopharma, IL-2
(Proleukin) by Chiron Corporation, Bay 50-4798 by Bayer Corporation, Multikine by Cel-Sci
Corporation, IR103 combo); Vaccine-Like Treatment (i.e. HRG214 by Virionyx, DermaVir,
VIR201 (Phase I/Ila)).

In one embodiment, the compounds of the invention are administered in combination
with another active agent. The compounds can also be administered concurrently with the
other active agent. In this case, the compounds can be administered in the same formulation
or in a separate formulation. There is no requirement that the compounds be administered in
the same manner. For example, the second active agent can be administered via intravenous
injection while the compounds of the invention may be administered orally. In another
embodiment, the compounds of the invention are administered in altemation with at least one
other active compound. In a separate embodiment, the compounds of the invention are
administered during treatment with an active agent, such as, for example, an agent listed
above, and administration of the compounds of the invention is continued after cessation of
administration of the other active compound.

The compounds of the invention can be administered prior to or after cessation of
administration of another active compound. In certain cases, the corapounds may be

administered before beginning a course of treatment for viral infection or for secondary
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Further active agents include: Attachnment and Fusion
I nhibitors (i.e. AVMDO70, BMs- 488043, FP21399,

wWaRE8140 PRO 542, Schering C, SCH 417690, TAKCRES2006/000600
TNX- 355 and UK-427,857); Integrase Inhibitors;
Maturation Inhibitors (i.e. PA457); Zinc Finger
Inhibitors (i.e. azodicarbonam de (ADA)); Antisense
Drugs (i.e. HGIV43 by Enzo Therapeutics, GEMB2 by
Hybridon); Inmmune Stinulators (i.e. Anmpligen by

diskiRgl SBdedted p 2 ( ukin) Chiron ..
“Cor por at i on @ﬂ%aigw qﬁfj%@ oy B%%&’ECO Bt 5%{3%%6 embodiment, the

coprundk icae %9dmst®@d afte@or powst ofomgatrhdit A3 rﬁhﬁb@éc,urrence of viral
inf¥afoRd ne-Li ke Treatnment (i.e. HRG14 by Virionyx,

DermaVir, VIR201 (Phase Illla)). In one enbodi nent,

t he conpounds of the invention are adm nistered in
DifeRsdi nation with another active agent. The conpounds

can al so be adm nistered concurrently wth the other

act Thee cagponnds Idesdﬁ‘lﬁeé Iﬁﬂﬂ?, afehpariQNPBURGTUC F6; BR treatment or

r LN the.sape .for ation or in a separate

pre? %ﬁr?ﬁ I aj{ ?o‘?gorﬁe?séoﬁ@ ‘ﬂg"l §5ePtph Rindinge or activation, and

partiowtpyuHEE vizel ifhioticniss tigsvasled, umbios SMEEdHBREKave B0 associated
e se ond active agent can be adm nister eolg

Wlt\ﬁlliaaéfﬂlin‘%eci%%gﬁg AMenj ection while the conmpounds of the

i NVEmhaoamdrsiiibe 1rﬂxﬁﬁﬂddbﬁé1&fc? Sirded (T aﬂd@l@%ﬁﬂb@ﬁvely) enter cells
mpounds .of the invention are

thr%%& ﬂi‘%?“eﬁeécd“’}l FPE’&F’E@@ 0¥ &hei il savelapaglysepaeiein () aod tvar cellular

mokeiileal emmﬂm@uﬁanokhﬁb@c 909%%511 a‘g.mxdgél‘lg?grr %&gs (Alkhatib G,

C ou fthelnve ion are
C"IPI?Q é ‘\%Fft% Fene X Kennedy BBYIuphy €M, Bergef BA. MRE a
RANTESQRIE-14pha | ¥b-1 B YR ept&d. amrpéoﬂc&cﬁ‘gbrqu%c?éphage-uoplc HIV-

@é npounds of the invention is continue
1. pelene

et 108 DR 1% 988kt rati on of the other active
c Oqﬁﬁﬂﬁgmm-mﬁy W/@prt{?eg&d (Pl{dfl\tlg@dlg ¢ 4|-t(r)o%1ccé&-1?oepic) viruses

adm ni stered prior to or atter ¢&5sa
emergplater dy b inftiont, andbei eppeaxam:amnekamp ouith@. mdra rapid CB4 Becline

S ORISR By MO8 LSS0 0881, -
tropigisolgise hatrae gble RBISV\DJQMMQ&ME bﬁ&@&@aﬂ@ﬂﬁ? erresent
1nte%§tﬁﬁ§ﬁn %Ss%ﬂcﬁi?}rgr% (f‘f&‘ﬁgq ‘io%)%/(#%p Lect | glg?fagz efazﬂ e@%&(? Cell. 85:

I'n a separate e
1148dad$i st ered after a course of treat ment to reduce

r ecyr viral . inf Di seases The
corrh‘rjl O{J&g&gﬁee%bro st Rapet fe’?f{ %05?1? TP Qe Yptiene el pr reduced
sevdrgy of heertdrsem nmsobiaed wifl Gyhe m&d@lﬁnﬁfncﬁdﬂgsaﬁﬁl%ﬁenng at least one
con%%%rp(ﬁegc rth CXC}%E‘{,ecept or binding or activation,
g cu‘f SPISPIOredi ral i nfections. However,
nummms hepdigis Qi WQHOWV%&)%Ba@ﬁsngﬁ{lgd(HB@)t Bhfection is
ng. Human_ and sim an

XCR4 .receptor sig
acconﬁ%m?g &)gfl{ng r‘gﬂ%ti?n\ﬁ"alfj?é%sm( fyetualhyleaiing teeeiphesis. v Al spydy testing
th hd Sunctibe f
e tef]ﬂerfs\ﬁ}llofa nn\c/:eI oGﬂ@kﬁgoﬁgﬁ]lﬁﬁ?%%ﬂ%qgmggdcﬁg r(f?,ﬂ_l) \iealed an
impfiog ol des SersR G/ CX R motmee In sesplramnt agd neseatiohyor immunc
ueid ben dij ey &
ce iveCRRHY cHeetGRBIC Y Ahéf%@‘}' %ﬁr ! y &l L& @Eu&?ean

Croder C, Fen%Y kenned erge
Jounngief ImgunaloeyT BYA)M164414 MP-1 Beta receptor as a

f U%Qﬂe&é@sf HERERK 9Fd TBE rﬁ%bggeen Je%g{eg nHlver samples obtained from
patients infected with HCV. (Mitra, et al. (1999) Fnz. J. Oncol. 14: 917—925). In vitro, TGF —B

has been shown to up-regulate the expression of CXCR4 on naive T cells and to increase

their migration. The CD69/TGF-B/CXCR4 pathway may be involved in the retention of
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1. Science. 1996; 272: 1955-1988). In approximtely

50% of infected individuals, CXCR4-tropic (X4-tropic)
woRaseR26 energe later in HV infection, and tP&i/S2006/000600

appearance correlates with a nore rapid CD4 decline

and a faster progression to AIDS (Connor, et al.

(1997) JExp. Med. 185: 621-628). Dual- tropic isolates

that are able to use both CCR5 and CXCR4 are al so seen

and may represent internediates in the switch from

1eGERY atlvaAtAdhphdcd R HNHeDREART a1qL: A Eurgg}gg@ﬁzérazak & Infniz]uéaology

a separate errbodl nment
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urope
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1 en shown to up-regul ate the”expression
Owg%%qn%é%e T cells and to increase their
m gilat utdity offthe HIMRYIaTLEFTNUAON R, PRLOYER. 20%%% ébexplored coupled

WltEnvol veg in the retention of 76 WD
CIPUSS 08768 ot nipe ©OF iseltyred braastacander] gelip hiod \phefid-embedded

tissibsefrdrh beshst(C¥idetlpatRhts: ak\ﬂ)@l’%ﬂi—%ﬁ@?i 7%% Q%MA and protein for

0 2004: 34(4
C@uﬁﬁl &.‘1 \%X bﬁéﬁqq}ﬁ@ blaé@ad GXesRim Shntapbative tto M]NALMB&?,S I(Bigure
1B)a Wstethe bioBgyAGd MNABEOISHE séd & stafn9¥hy %{v?] Bal Ny aéuéfx CXCR4-

eri nts Wer e erforms to veri
expBefs 38 MBAME -7 eksile tweese beigirtlyl stibined (Figuis I@Sei@)ﬂ vitBRas the low

CXCXTR4 L 231 | 1
PIF%?%%%% % 4{” S@agblgéesniﬂl&trﬁl % rig Acorgjs%eceplt vs§1th the low
Sur)éﬁ Pe'sEhRE exmpsgiondn these cgfis.of 400 ng/nmi of SDF-1 a for
10
IfnfinoAitHesb HRE sftdlﬁ(lpg ; 191 B]C oPl]oﬁn)ﬂ%{Bie[&ﬁﬂ%%fgg@gcwuents

| mmunof | uorescence o
parg{figrgmpedsled rispust Bﬁcnmsbdmsmteld adt OR014009 dobiRl 6& vk 9 detect

t 1A, Q
CHORSEEIEE L BPER, Bl By 180 ) S i

(Figuye B). v@éo'(@)qfl %rmdelgmgpﬂee @rovidet byl MBﬁlnfiEsJuH ‘Eaa% $61" Frenslational
e I r cells an
Genggl?]j?s e?%r 1 at ﬁg%cé/ Ipingag Lfaﬁ Bh%iﬁ%aaﬁA ¢ene epined and 0 out of 4
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1see. WETC Rosttive fan o ]}m Wm%ca(n[ypguﬂle diagnoses of DCIS
already acquired CXCR4 overexpression (Figure 1D).
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1B). Wen the biotinylated TN14003 was used to stain

the two cell types, the high CXCR4- expressing
wORReWBH281 cells were brightly stained (Fi gurBCI/CS2006/000600

left), whereas the | ow CXCR4-expressing NMDA- MB-435

was | ess (Figure 1C right) consistent wwth the | ow

surface CXCR4 expression in these cells.
| mmunof | uorescence staining with the biotinyl ated
TN14003 on cancer patients' paraffin-enbedded tissue

Exsmgiié 2rENIO0DRSE ma@@dtehhﬁhib}ftb%%@ceﬁlg&?crig%d ?%ztgliitzgothan

CXCR4 receptors on tundr c
A@?&Zﬂ/ed par af fi n-enbedded ti ssue sections (Figure
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Ti s SECTBHRRI 1l gptectionsctiviton BI3K/ enmdiRes/RROMER B flthways in a
d
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pesLanel g e Y 2 57 D60 e T o ammaioo
didmgt affpgt GXGBE droteindavelat ed Akt. Akt activation was
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TNL14Q03 or a few nano nolar AMD3100 (Figure 2).
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observed in other cell lines with |ow CXCR4 and H F-1
| evel s (LN229, U87, 9L, and MDA- MB-435). This
woreaenatsed y hi gh HRE activity in NMDA- MB-231 cePCHUSHS6/000600
suppressed by CXCR4 siRNA or H F-la si RNA. The HRE
activity significantly decreased with the conbination
treatnment of CXCR4 si RNA and HIF-1 a si RNA for 48
hours. As expected, the HRE activity increased
Exil 45 Serecling Y Puovel exsC BGRPREnilodiit vy Wig b s o
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s, e o héf@fﬁﬁli*% s psimURhae g Tent 4D 2003)

i ik A78:t40130NAQA3 pinds. the SDE-1 bindin
com?i te of CXCR4 in. egtﬁ%gt?{&%%irlmogno%ﬁpwsé‘ﬁ?@ ?oei;fP%ﬁéllgfaW of
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diffefdint Goim ABID3ADY, (2003) JBiol Chem 278: 47136- 47144). Y
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an te nucrereS L 1APOYy. Onehe othse hendpseme ratdiaite Gompounds
were a§ pétentiak fIdV14003 21088864 @hd . of 100. e
WZZ¥§151%| kf%f%i Tdi %Tat ed ?ﬁat C?%éegﬁﬂﬁogg'cgﬁﬁw%ﬁ’ Sh ﬁgg‘e%%@@undsa
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ste (R PRPE T rancs TS dordram
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ligand-binding site (approxinmately the sane as
TN14003 binding site) of CXCR4 on tunor cells at nano-
WZZL811 S did not decrease cell

Examl\r;}nl g}, concentration.
F abf P tAgcofinafonofmr ozl aweHIE avempoaia 100 M (t he

hj ntrati.on tested). Exanple 5:
A %?ﬁng%gﬁ‘?%gl isgugyé’if 2 JoxehAR-Eilt fou Mlnglmalecuiwpmsmirﬂenned. A

stably jhtegmiad diypoit-reposttiehystcdf @ I ti-HFE-lLa small )
reportflD b S D ] o AR S bl G The nypoa
o %Bom g Sf:fé‘lb AOeXeE amutitizegl. | dneatwe] podidtanss ffdPRolecule
ibraryveft 10,0008 copantia was CRMehEd lL.aswid (described above)
methodBS ULl i zed. A natural prgfi%)c < m"f{% Whayes idmeiGed. e HPLC
methodology was developeg for quantitatively detecting KCN-1 in plasma and other --
biological samples. For the pharmacokinetic study, KCN-1 (100 mg/ké) was dissolved in

DMSO and administered intravenously to mice. Plasma samples were collected at given time
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l'ibrary of 10,000 conmpounds was screened and the "best
hit" was identified. HPLC nethodol ogy was devel oped
wo enequend it ati vely detecting KCN-1 in pl asm BemuUs10n€000600
bi ol ogi cal sanples. For the pharmacokinetic study,
KCN-1 (100 ng/kg) was dissolved in DMSO and
adm ni stered intravenously to mce. Plasna sanpl es
were collected at given tine 79 WD 2006/ 074426
PCT/ US2006/ 000600 points (0.25, 0.5, 1, 2, 4 and 8h)
poapel (KEN 03 1 3yv4ehsd §i9raad GGNLT foiaswae @Bﬁﬁedwépme HPLC
syStéat ERsRAYFS €4 .a%fPra Var i %n Prostar_gradi ent punp, a
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activity against HV strains A selected set of
conpounds were tested for their ability to inhibit the
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fo test the T PRACHaceutics corppasiies teriest yhe efifiédtivé@EsS of novel
entiyhiahibitens gbdt tafgeicipbéitic CRERBKAAES used to.detect
trorfS WYL LY, ﬁ@ i nst T-1 _?ropi c, {\gﬁtl;tgﬁ%’itl (l:lg‘%na% HTLPCE Aeaumst T-
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~Mo 82 WO 2006/ 074426 PCT/ US2006/ 000600 CLAIMS W

claim 1. A nmethod for the treatnent of HV infection

conprising adm ni stering a conpound of

Formula I,

or

a pharmaceutically acceptable salt or ester thereof to

a host; W KR3 R4 ~- R5 Rs K// XKNii R~ R
Fprnmher i £ 10eafh K |s emdent+y—N-gF—SH=—Q
Y and are | ly selegted fron
R acyl a, Br| I, CN dggi”@?éi N2, NHR,
2SR SQ’ C?D’ S- NHR, SZ-NHR S NRR' - NRR'
_—Eﬁigytzaeg(acyl)ZﬂOCCQH,“CD2 , ere R and R [areqo 2
i ndép sel ect gd fron1strd|gﬁq;§§£ branched
or cyclic Wl or arfal kyl groups s|aryl ang
hetero Tyl grLuquoa.d B! nd R6_are
[ sel ect gd fron1H ht chaln 10
nched oﬁ:ﬁ dyclic al kyl , aralt& teroaryl,
im doyl (RC(NH)- or %ﬁﬁne Jr oups.
2. The nethodfof claim1 whereiat Ieast ONeKTH [ 123
each ring is +itroger. " .
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. The method of claim1 wherein Y and Z are each
ﬁydl-rrogen. 4. The method of claim1 wherein Wand X oc0
wa@ae®@emambs hydrogen. 5. The nethod of claim1 V\P@I‘/HS:_NOM?LO
X, Y and Z are all hydrogen. 6. The method of claim
vviwerei n R and R2 are hydrogen. 7. The nethod of claim
1 wherein Uis acyl or NHacyl. 8. The nmethod of claim
1 wherein at |least one of W X, Yand Zis O, F. Br
or 1. 9. The nethod of claim1 wherein at |east one
of W X, Yand Zis OH 10. The nethod of claim1
wherein at | east one of Wecpamisand Z is CN.  11. The
met hod of claim1 wherein at |east one of W X, Y and
Zis NQ®. 12. The nethod of claim1 wherein the
Weehgaund is selected fromthe group consisting of a

; |-10, or-a
p%angﬁfgleg d ol”uf @gr%%%{%‘tcéfpéa% i%éecsnah tco:glgnm &Imﬁﬂ@féhﬁg)fa c‘%ﬁlﬁound of
VBLR085), g@@?ﬁ@m&’&ﬁ@aﬁ%&\,@f’%%g%"ev,_sge&iregﬁimst

N C N

13) 1
QN ~I - NLNTMVQRZW A
z (1-4) )IN R Yaley NRBFNE'K 1' C15)
N - / N//\4- N R V! (12
"R2 (1- R3\ eNz X
a\ / Rs - . |

vV Q R,

Formula I

wherein

each K is independently N or CH;

QT,U,V,W,X, Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, CN, OH,
OR, NHz, NO;, NHR, NR;, SR, SR, SR, S-NHR, S;-NHR, S-NRR!, S,-NRR/, NHacyl,
N(acyl)z, COzH, COzR, where R and R’ are independently selected from straight chain,
branched or cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and

Ry, Ra, R3, Ry, Rs and Rg are independently selected from H, straight chain, branched or
cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR")-) groups.
The method of claim 1 wherein at least one K in each Ting is nitrogen.

The method of claim 1 wherein Y and Z are each hydrogen.

The method of claim 1 wherein W and X are each hydrogen.

The method of claim 1 wherein W, X, Y and Z are all hydrogen.

The method of claim 1 wherein R1 and R?2 are hydrogen.

The method of claim 1 wherein U is acyl or NHacyl.

The method of claim 1 wherein at least one of W,X,Yand Zis CL,F, Bror L.

A S - R SV R N

The method of claim 1 wherein at least one of W,X,Y and Z is OH.

[y
o

. The method of claim 1 wherein at least one of W, X,Y and Z is CN.

um—y
P~

. The method of claim 1 wherein at least one of W, X,Y and Z is NO,.

—
b

. The method of claim 1 wherein the compound is selected from the group consisting of a

compound of Formula I-1 to I-10, ora pharmaceutically acceptable salt or ester thereof:
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(1-8) WUT 1) Y Wx %N 1-1 M-\ NR3Ra R5 N1 \-/ N
,T-NZ XNNR NZ RLVQR2 RVQRz (1.9 (1.10)
waoe/dna26ret hod of claim 1 wherein the conmpounklCT/ES2006/000600

selected fromthe group consisting of a conpound of
Formula 1-11 to 1-20, or a pharmaceutically acceptable
salt, ester or prodrug: 84 WO 2006/ 074426

PCT/ US2006/ 000600 W / 1- WOQR L<=>R U % \X5 ~Z Hi Q
H-I ~HVQH (1.11) (1.12) R3Rg ! I- RS NN\-/ N

HVQ Wl 13). A8 14) ci \ -
g \>—?KI) ,N>-- R@Rv” /H X!
(11 i}'?\ 2 o X ! %ﬁ&;
QHlH 17)Y (1. 18) WUT\\M _T/x -1 °N
-yR3R4 |_ RFSNs NN _NZ NW(J?/ NZIH V Q
H1\ 1 | / 1T{MNQH 11.19) (1- 20) (12) 2
Q ;__> <\ ?R3R4
N N N )L< s_N
R1 1
“3’ (|4)

/—<>ﬁ : NR)ai‘l< "SR!
Re_
N
R1

(l 5)

W uT y
g > Y f:\< :\ Vo

N
- N
R|1 V,Q, R!z RI1
(I-7) (l8)
W\ /N
x% / = N>/=\\§ 'R, k&, /)
l\ll \H/ N Nz _< )L< >‘A< ="z
Ry vaQ RIZ 1 B

(1-9) (| -10)

13. The method of claim 1 wherein the compound is selected from the group consisting of a
compound of Formula I-11 to [

-20, or a pharmaceutically acceptable salt, ester or
prodrug:

84



14. The nmethod of claim 1l wherein the conpound is of
structure XV, or a pharnmaceutically acceptable salt
worooestHes thereof . ~ NN N | | Formul aXv 15. pames2006/000600

met hod of claim 10 wherein the conpound is a salt. 85
WD 2006/ 074426 PCT/ US2006/ 000600 16. The net hod of

claim 1l wherein the conpound is a chloride salt. 17.

The nmethod of claim 1 wherein the conpound is of the
structure XVI, or a phar maceuti cally acceptable salt

or therelmf N NN | / H Formul a .
18.%% od bR the msnt@f ' i /X'
conp Ta{nnl como a

I'1b, or & pha eut caIIy accept abl€ sa Z
thereof . f(WK s U T K -KY E Rr Ralﬁ\ K
Formula Il a K—KUTK-K\ XKEKZ D Fof mul a

IIb wherein ﬁéhKlSlndependently N o4 Q T, U,

Y an TZ are pendentl sel ect ed fromH, R
acyl , (ﬁg 22 T _NHR
/ S— N R R S- Ry yI
N( acyl) N | V\,here R aﬁq ar
sel ect ed fromystrai ht chai n, br anq hed I‘-I ycI

al kyl or aralkyl groups, as mell asfaryl %h
heteroaryl gripuys; and A and B are one anq4ER3 atom
tet hers indepen ently selected from-CR=

- =, N:, L?- \ - CR4- v UT
- CRARA-ARERE/ PR3N, Y CR3RA QRS (R exl= ,Rsan/é -
N
Ly \_,}w* X @*ﬁ -
. va H l I b
(I-15) (I-16)
Wi uT \ W/
x%:/ Ll /_5 <\ 2*‘3 Ry é Y
v N\ Y i >—\< D=z
| H )
va H
(1-117) (l-18)
UT Y W\_ L VanY
\\ A Rj = | /
XN >—N z X\ Vi >4< 2
|— " N \ >_
| H ' l
VaQ f

(1-19) (1-20)

14. The method of claim 1 wherein the compound is of structure XV, or a pharmaceutically
acceptable salt or ester thereof:

- /
N N
! .
Formula XV

15. The method of claim 10 wherein the compound is a salt.
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NR3- CRAR5-; -D-E- and -G J- are independently either
-NR3-CR4- or -N=C-; and 86 WD 2006/ 074426
weEanbER06/ 000600 R1, R2, R3, R4, R5, R6, R7ramntisi$6/000600
are i ndependently selected fromH, straight chain,
branched or cyclic alkyl , aralkyl, aryl heteroaryl,
acyl (RC) and imdoyl (RC(NH) - or RC(NR )-) groups.
19. The method of claim 18 wherein Y and Z are each
h%lrgr ogen 20. The nethod of claim 18 wherein Wand X
16y em&wdwgdlamgéhwﬁaremmon@bmqsé g&m@Ah@é %13 \f/vherte|h n
e met ho or e
U T e B e T, Frr b o8 GrimmpSichds el sweimghs, or a

cpimwacrtioflly abcaprableaalk bf estep thefophar maceut i cal |y
acceptable salt or ester thereof: W<\K V ~ KKR R4

\ BB R KI' XKI -Z 0OTNR R aIII
wherein each K is independently NoéLt Q T, U V,

W X, Y and Zare |nd end fromH R
acyl, F, d, Br, N2, I\IOZ NHR, NR2,
SR, SR, S2R, S-N \132 - NRR’ S2-NRR , NHacyl ,

N(acyl )2, CO2H, where R and R are |ndependently
sel ected fromstra ght chain, branched or cyclic

al kyl or aral kyl groups, Félﬁxul\ﬁ@év'l, as aryl and
h r R3, R4, R5 and R6 are
18. AN O,
ﬁ e%g(%{j}égrr]tt% ‘9‘?@?‘%‘& 2 3“%18??10#1911 Qqmppgistigt adgtiaistaring a compound of
Ufcmmuladth @b, oypliatmaeliidally A t&mé 1 aryl ,
acyl (RC-) and i m doyl (RC% Ca}g SaRtaCJ(r)élg @%r%ggoups
23. The net Mog for Ia|m22U\/\lnere|n th§/<'C'dS und i s
sel ect ed froWe up ¢ sofk"a cxrrpound of
Formula 111 xx"t gh k4K ph tically
acceptable salt or WO 2006/ 074426
PCT/ US2006/ 000600

~ XCZ XCZ R3 R4
RS R6 NQT NNQ-~WT N
(111.2) R2

F‘ormula Ila
W\,K=K urT
K, A ==

AN
X/\l} / E\< >_ é_\\

: H
VaQ

Formula IIb

wherein

each K is independently N or CH;

QT,U,V,W,X, Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, CN, OH,

OR, NH;, NO;, NHR, NR;, SR, SR, S2R, S-NHR, S,-NHR, S-NRR', S,-NRR', NHacyl,

N(acyl);, CO;H, CO,R, where R and R' are independently selected from straight chain,

branched or cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and
A and B are one and two atom tethers independently selected from -CR=, -CR3R4-, -CR3=, -

N=, -0~ NRy-, -§-, -CRs=CRy-, -CR3Rs-CRsR-, -CRy=N-, -CR3Rs-NRs-, N=CR5-, and -
NR3-CR4R5-;

-D-E- and -G-J- are independently either -NR3-CR,- or -N=C-; and
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UWNQN .V RBRRACR; R6/ NQIT NN Xv-T-N | |
I N -

Il 1 RIL R RL R (111.3) (111.4) N /| NR3 R4
WORB00R07442N - \L }-N NCs N11 N QO~ T N --/PET/US2006/@0600
~\T --I<N | 1 | I Rl (111.5) R2 Rl (111 6)R2 W W
U/VNN/)Y ~] RBRRAR RXZXNCNZNQTNN Q
ON\TN I I 'l RL(111.7) R RL (111.8) RR WUx -)"y
WF- U\~/U-\jJY NXN\ ~-NZ X/NR3 R4 ~R5 NRN
Qv N-NQINNMZ | I I I RLRRLR (111.9) (Il1I-i

R1,®:, B4 Ry TR Rt srnod Re reGhdepend@atiywrdectsidrfrdnn B, steighn aldn,itsanched

or %o# Fra” s i P Bl 33 Rl e i AR ERRHE e oo
aprept abl e salt or ester thereof: 88 WO 2006/ 074426

19. Pl%T/ % 2 Q élCa)lol’I? ? vcahen\s/l\{l am{ ZV argez\x/c\:/h%ya'\ogen R~

20. The method of claim 18 wherein W and X are each hydrogen

21. The method of claim 18 wherein W, X, Y and Z are all hydrogen.

22. A method for the treatment of HIV infection comprising administering a compound of

Formula III, or a pharmaceutically acceptable salt or ester thereof:

w /_—K R \/\/ Ra / >/
N
-, /v\ N)—K z
R|1 R|2
Formula III

wherein

each K is independently N or CH;

Q. T,U,V,W, X, Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, CN, OH,

OR, NH;, NO,;, NHR, NR;, SR, SR, S;R, S-NHR, S;-NHR, S-NRR', S;-NRR', NHacyl,

N(acyl),, COH, CO,R, where R and R' are independently selected from straight chain,

branched or cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and

Ri, Rz, Rz, R4, Rs and Rg are independently selected from H, straight chain, branched or

cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR')-) groups.

23. The method of claim 22 wherein the compound is selected from the group consisting of a
“compound of Formula III-1 through III-10, or a pharmaceutically acceptable salt or ester

thereof:
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X~3RA5R6 ~z NNZN~TI THHI1 (111.11)
(111-12) QM¥NN2 UV / NQT | HI H (111.13) (111-14)
WQR0008744D6 UV V N NR 3 RAR5 NN N N > N TPeI/Qs20bb/000600
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24. The method of claim 22 wherein the compound is selected from the group consisting of a
compound of Formula I1I-11 through I1I-20, or a pharmaceutically acceptable salt or ester
thereof:
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WO 2006/ 074426 PCT/ US2006/ 000600 each K is
i ndependently N or CH W X, Y and Z are independently
waeleotads fromH R, acyl, F, d, Br, |, CN, CGCT/OR006/000600

NH2, N2, NHR, NR2, SR, SR, S2R, S-NHR S2-NHR, S '
NRR , S2 NRR , NHacyl, N(acyl)2, COQ2H, CX®2R, where R
and R are independently selected from strai ght chain,
branched or cyclic alkyl or aral kyl groups, as well

as aryl and heteroaryl groups R1, R2 R3, R4, R5 and

re ingepengently, ct edw stlra,bg chajrm Y
ran hed pic/ clic aI ara yI ’het R)sam : /)
(RC)| gndiji nid up ==

A* i ndep nt seI e d fromt grop/ '
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(e) (M) ZM andH Mis 0, Sor NRY. 26. A methdd for
t he treatrra tl 1(bf H V infection conprisingll-

adm nistering to a host a conpound of F r mul a X, or

r mac aluiisg IIy table salrt \or es ereo
r‘Q/ L\ 5 NWZ X Re § >
or each KN

T, M Y and Z are |n1depe®1dE/tT

seiec dfromH Rd acl F, d, Brﬁl, ,
NR2, SR SR SZR S- NHR
NRR' SZ N E‘\/Y3)Nl—lacyl 90 WO 2006/ 074422?" H\IW

USZOO / 000600 yl) 2, N C@RU er\e R a
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25. A method for the treatment of HIV infection, the method comprising administering to a

host a compound of Formula IX, or a pharmaceutically acceptable salt or ester thereof:

= Ko X

<\ K 5 Rs K >
X/\l\( / / At \/\ kK\Z

P, -

Formula IX

wherein
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cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC)

and i mdoyl (RC(NH)- or RC(NR )-) groups. 27. The
woreihodi4ed cl aim 26 wherein Y and Z are each hRdr/og§mne6/000600

28. The nethod of claim 26 Wand X are each hydrogen.

29. The nethod of claim26 W X Y and Z are al

hydr ogen. 30. The nethod of claim 26 wherein the

compound is selected fromthe group consisting of a

compound of Formula XI-1 to XI-6, or a
eadghliaisriadepaidentyy Nyr @tlcept abl e salt or ester thereof- UR

WGl S et e ANE O o 55, Bl

NCLXNEE), NRb, SR/ OR; SgRQS‘NHRRS \N}ﬁ‘("‘!; NEER WY NRW, NHac%rl N(acyl)z,
wggbﬁeathm T NIATRRL V (XL 3)

COpH4 §ORy Wherp RandnRj ape dgdepqudpntly, Selevte@aérorrmw e, biehed or

lic altyRsr T RLVRLYV
) (L BE BT Nt eV Bl o ot H

Rui ¥ st Perﬁi:ﬁﬁip?\o §1ierigd@é>é¥ﬁenﬂ‘$ sdedtedyfrom B sipight ghain, branched or
cy iR AMQY ne&‘al@l r?{ H@g%r@ar%l 1R & g@%@&%ﬁi{mﬁ alJRCORY)-) groups;

acceptabl e
A*is 1ndependent1y selected from the group consisting of formulas a-g:

(a) (b) (c)
QO <
M .

(d) (e) (f)

Mis O, S or NRs.
26. A method for the treatment of HIV infection comprising administering to a host a

compound of Formula XI, or a pharmaceutically acceptable salt or ester thereof:

(¥
N,

Formula X1

wherein

each K is independently N or CH; ) L - :

J Q, T,0,V,W,X,Y and Z are 1ndependent1y selected from H, R, acyl, F, Cl, Br, I, CN, OH,
OR, NHz, NO;, NHR, NR,, SR, SR, S;R, S-NHR, S,-NHR, S-NRR', S,-NRR', NHacyl,
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WD 2006/ 074426 PCT/ US2006/ 000600 WY X UT K -1-1 K
Z (spacer)\ (spacer) /-(spacer) (spacer) N 1V Qz
wo-oraab4e26K1 1 | wherein each K is independent!| yP®I/082005%00600

Q T, U V, W X Y and Z are independently sel ected
fromH R acyl, F, d, Br, I, CN, OH OR NH2, N2,
NUR, NR2, SR, SR, S2R, S-NHR, S2-NHR, S-NRR , S2-NRR,
NHacyl, N(acyl)2, CQ2H, COX2R, where Rand R are

i ndependently selected from strai ght chain, branched

N(acylpy CIO.H, @i0kR) whére R ahmi' a8 %ﬁﬁendérﬁly\/\@lécteﬂsfr&ﬁysha%ﬂfj chain,
br h%{)oar@ﬁ%@g g %e@ R3,ll R4, R5 and R6 are

RGO Sbpralky egowps g !l ag ppvh anghheteappsylgroups;
Rib RQ,I’IRJ‘,IGRL R an@%'alr& nﬂleﬁ%)ihenﬂ rs%iel%il frof] Yﬂ sb8 Iﬁrc‘iﬁ%}’branched or

cyaeal grabiolh 3d hitbraet ﬁ@gﬁw ad o] (%@@ﬁbg T T —
270%&5%5@@%1% ﬁv}ﬁkéﬁ/ Y'an&:% a

al kynyl, C-C5 23/ kenoxyé and C2 c5
ZSanet%wml@.zéWw Xlakﬁyfracbh!ﬁhpgencan be substituted

29b’1‘h63m€\ﬁ5@5%ﬁ'@6%{‘y §§d C%E 8%93%%3%@ i ncl udi ng but not

l[imted to-CH2

30. Trpmpthodof-Eidn26, whegh theCh@Ehithd, is sBdBOHRonORREMP@olRsisting of a

] m:@% t%%'—%(_:gzharmf% 1y fltﬁga‘r)a\lﬁle salt or ester thereof:

CH2- OH( ) - @ CH2i PN- -(CH2) n-CO-, - UCH2) n- Ny e
- (CH2) n- 6§-_ (CH2O) -, - (OCHR)Zs, -, 2
" (EHRS ) | D= aryl )y = al kyk-0) - ="z
_@k reinin is indepengent R, F%&, 3, Na,

B 6L7 9, pr T 32. The netired O cl aRas

1, 18\ 22, ,>2]6 or 31 further conpry'sing i ng
cancemr; netastasis. 33. The net hod ofr,any ofy clains 1,
18, 22, 25,(xk&)yor 31 further conprising tredtajng

breast, brain, pan /c ovari an, prostate, Kkidn Y
or el d, ¢ng_gancer. 34. The of, ady />
WO i 5~7 26 or, 3 i Ry,

redfﬂtjces endot hv‘ég al
35.R;The net hod gf\a
1 wherein the adm ni

31. A method for the treatment of HIV infection comprising administering to a host a

compound of Formula XIII, or a pharmaceutically acceptable salt or ester thereof:
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WD 2006/ 074426 PCT/ US2006/ 000600 36. The net hod of
any of clains 1, 18, 22, 25, 26 or 31 wherein the
W@ eopowmads i s adm ni stered to a host at high riB&T/U82006/000600
suffering froma proliferative disease. 37. The nethod
of any qf i 1, 18, 22, 25, 26 or 3 er;in t he

conpound 7§ adwinistered in conbinati on
alternatig\ Wit} a second Lgent. 38. e rret)od of any
c

of cl ai 14, 22, 25, 31 wher &i.n_the second
agent is a chgnot her apeat ent or aﬁg_{(gntiz-Hlv
agent . 39. (smser) et NYaceOR\ any of—diraiens (shaced)8, 22, 25,
26 or 31 V\/nerei\h he co und/l s édrVni stered after
cessation of admjnistrati ofi|of anot her agent. 40. Use
of a compound of |Formul a Iy qor a phaymaceutically
acceptabl e salt B ester thereof inR:the manufacture
of a nedi cament for the Roredt ¥éiit of H V infection in
whedighost: X \K/ K~Z NN R2 Fornula | wherein each
K'is i ndependently Nor CH Q T, U V, W X, Y and Z
each& i indepedentye¥ivt gHsel ected fromH, R acyl, F, d, Br,

I N .. NHR, , OR SR _S2R
0.1, 9 2 B e 5 oS 2o, o
OR, ?@&HNWR,}MR{H SRR sazr;lgszﬁ{ Sﬁﬂﬁ{,i SlszHRP @emmlaz s?@\im,t Retacyl,

0] al n, ancnedg or cycli1c al Kyl or .
NS A L K e Sl Sl D Smispon
branélied oRycliblkylR3 aralid] globps2 By ERbasi A abNHARSAGERLIPS,

e eck}e fr H, straight chain, branched or “cyclic
Ry, lgzl’ k;,l ; ,%5 n&ﬁs’ arg epﬂ%lplg}yo%le}qe,d fggmH, (sp@gylt g, branched or
cyclit BIGIOVaral kyRGl- Pk terdabyl R INRCLy and HaRISPERC(RA)- or RC(NR')-) groups;

and

“spacer” is independently a bond, straight chained or branched C;-Cs alkyl, C,-Cs alkenyl,

C2-Cs alkynyl, C;-Cs alkoxy, C,-Cs alkenoxy, and C,-Cs alkynoxy wherein the alkyl group

can be substituted by a heteroatom (such as N, O or S), including but not limited to-CH,-

OCH;-, -CH,CH,-OCHy-, -CH,CH,-OCH,CH,-, -CH,-OCH,CH2-, -CH,CH,-

OCH,CH,CHz-, -CH,CH;CH,-OCH;-, -CH,CH,CH,-OCH,CH,-, -CH,CH,-OCH,CH,CH,-,

~(CHz)n-OH(CH3)~(CHa),-, CH,-OH(CH3)-O-CH,, -(CHy)n-, -(CH,)n-CO-, -(CH;)n-N-, -

(CH2)n-O-, ~(CHz)n-S-, -(CH,0)-, (OCHy)-, -(SCHy)-, -(CHaS-), ~(aryl-O)-, -(O-aryl)-, -

(alkyl-O)-, ~(O-alkyl)- wherein n is independently 0, 1, 2, 3, 4, 5, 6, 7,8,9,0r10.

32. The method of any of claims 1, 18, 22, 25, 26 or 31 further comprising treating cancer
metastasis.

33. The method of any of claims 1, 18, 22, 25, 26 or 31 further comprising treating breast,
brain, pancreatic, ovarian, prostate, kidney, or non-small cell lung cancer.

34. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the administration reduces
endothelial cell migration or proliferation.

35. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the administration reduces

angiogenesis.
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36. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the compound is
administered to a host at high risk of suffering from a proliferative disease.

37. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the compound is
administered in combination or alternation with a second agent.

38. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the second agent is a
chemotherapeutic agent or an anti-HIV agent.

39. The method of any of claims 1, 18, 22, 25, 26 or 31 wherein the compound is
administered after cessation of administration of another agent.

40. Use of a compound of Formula I, or a pharmaceutically acceptable salt or ester thereof in

the manufacture of a medicament for the treatment of HIV infection in a host;

R4 Rs R K//—\\\)/Y
%{ H =

N
|
R

;U__-Z

q 2

Formula I
wherein
each K is independently N or CH;
Q T, U, V,W, X, Y and Z are independently selected from H, R, acyl, F, Cl, Br, I, CN, OH,
OR, NHp, NO2, NHR, NR;, SR, SR, S;R, S-NHR, S,-NHR, S-NRR!, S,-NRR', NHacyl,
N(acyl)z, COH, COsR, where R and R' are independently selected from straight chain,
branched or cyclic alkyl or aralkyl groups, as well as aryl and heteroaryl groups; and
Ri, Ra, Rs, Ry, Rs and Rs are independently selected from H, straight chain, branched or
cyclic alkyl , aralkyl, aryl heteroaryl, acyl (RC-) and imidoyl (RC(NH)- or RC(NR')-) groups.
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