WO 2008/ 149345PCT/ 1 L2008/ 000747 ' FRI - ARYL COVPOUNDS AND COMPCSI Tl ONS
COWPRI SI NG THE SAME FI ELD OF THE I NVENTION [1] The present invention

relates to |oneRhessd ass of tri-aryl conpounds, phar naclgg%jé%%k conposi tions
conprising the same and net hods of preparati Con thereof. D OF THE

I NVENTION [2] Nucleic acid polynerases are enzynes, whose prinmary function
is to polynerize new nucl eic acids such as deoxyri bonucleic acid (DNA) or

ri bonucl ei ¢ aci rdg%RNA usi n% an exi sting DNA or RNA tqulﬂgte. Pol yner ases
typically are ih WEQW NS SITEING COMIGHS B¥fel TEHSYE pt i on.
10[ 003] The primary sequences of nucleic acids are crucial for

under st andi ng the functi on and KEhx@IF THE emaaIend for appl yi ng many of
t he basic techni ques of nol ecul ar biology. The ability to do rapid and

reliabl e Do em@ﬁeéeﬂgm@m[} h&H&S R £rot YGLY imgﬁtc@%ﬂ%ﬁs;gnﬂaglgﬁgxﬁcaThe DNA

. f
sequence is an inportant tool 1n genomc anal%/5| S ‘as
appl i cat i of8TPHSHER coFipgeingthe sanjedbgmiethpdsaf proparation bevedfc anal ysi s, genetic
counsel i ng, nedical diagnostics, etc. Wth respect to the 15 area of

medi cal sdi agnostic sequenci mo,CHGROUNE GF THESSSENTDIN ties to disorders,
and prognoses of disease conditions, can be correlated with the presence of

particul ar [ Reéquences or the deﬁ%r ee of vari.ati orﬂr; (&or . mut atii oné i n DNA
sequences, ‘at one oF “NOFEYYEHET FE TGP WP PEBRYEPHCRS BrRelyRHe Bt ul in
geneti ¢ engicigeniidigucinasckentibabacisie qie (BNADer dbducleiaeld RYA) shiheatixiags ed

mut agenesi nd.the |ike. Thernostabl e DNA pol ynerases have found 20

appl i cati 0?1)1\{‘%0%%11{7?2%?%%% %%%{Peﬁ”? %égltc?lg'ﬁlée ’(lﬁ%f)d,lgﬁrﬁd“‘?fﬁstsfso‘ifsmwon and

pol yner asesrassgiiptabl e for the PCR nmet hod have been devel oped and
commercialized. [5] Polynmerase activity can be nodul ated, in part, by

ot her npl equdz¢SThiGhnPiRktR rﬁﬁcé&@!aéﬁﬁ?%{@%ﬁmialsfﬁﬁ mnﬁ@&%%h?é itl’%\?&%?‘%}ﬁn Goppri se

enhanci ng pol ymerase activity or di mnishing such activ N turn
modul at es feAO pfl ssnesapd for apphypreoniey 96 die basidtedmigess o pplacdattidegy. TRS:bToNpounds

whi ch bi ndd & RELVARTAIAS DR AGEEDY, FREHLAL G Jt; %Ee t\éﬁl} 1) )ﬁ%! have
a wide array of inportant appl iEcat ign’s. S%MVA&\)lyd%p I éﬁlﬁéﬁlﬁ
2008/ 149345FTrq $S2X008PUe07KRdl in genomic analysis as well as other applications, such as genetic
identification, forensic analysis, genetic counseling, medical diagnostics, ete. With respect to the
15 area of medical diagnostic sequencing, disorders, susceptibilities to disorders, and prognoses of

disease conditions, can be correlated with the presence of particular DNA sequences or the

degree of variation (or mutation) in DNA sequences, at one or more genetic loci.

[004] Polymerases are thus useful in genetic engineering, nucleotide sequencing, DNA
labeling, site-directed mutagenesis, and the like. Thermostable DNA polymerases have found
20 application in polymerase chain reactions (PCR), and various DNA polymerases suitable for the

PCR method have been developed and commercialized,

[005] Polymerase activity can be modulated, in part, by other molecules which bind to the
polymerase. Such modulation may comprise enhancing polymerase activity or diminishing such
activity, which in turn modulates mmltiple cellular processes, and other applcations.
25  Compounds which bind to polymerases and thereby modulzite its activity thus will have a wide

array of important applcations,

SUMMARY OF THE INVENTION



[ 006] I n one enbodi nent, this invention provides a conmpound represented by

the structure . represented by fornula I: wherei n 52 is car bon,
ni t rogen, gp % E}arsemc silicon or gernanium Rsb R4, R5 and
R6 are |ndepen entTy the same or different conprising a.%@lﬂﬁ%ﬁ’%%ﬁ

al kenyl (C2-C6), allcynyl (C2-C6), al koxy (C2-C6), alkylal koxy, haloallgl,
al kyl hal oal kyl, aryl, al kylaryl, haloaryl, cycloal kyl, heterocycloallcyl,
aIkyIcycIoalﬁi aIktheterocycIoaIIcyI heteroaryl aIktheteroaryI

am no y| & Aveneybodimend, dyd mminton @pvrdwl eowipaend tapichenlie] DY the Strwsirhi ng,
0Xxo, hydrog@ﬁxmﬂﬁgfg%MMapalogen CN, N2, alkyl (C-CO alkenyl (Cl-Co6),

al kynyl (Cl-C6) koxy (Cl-GCs), haloalkyl, aryl, alkylaryl, haloaryl,

het er ocycl oal kyl, all cyl het erocycl oal kyl, heteroaryl or al kyl heteroaryl; or
its isomer, salt, hydr at e, N oxi dé 2 crystal 0F3any conbi nati on thereof.
[007] I n one enbodi nent, thHS inyeatig jde (bHpound represented by
the structure isrepresented by f{ a Rfy:

R

O I
wherein

5 Z. is carbon, nitrogen, phosphor, arsenic, silicon or germaniam;

Ri, Ra, Ra, Ry, Rs and Rg are independently the same or different comprising alkyl (Co-Cl),
alkenyl (C2-Cy), alkynyl (Co-Cp), alkoxy (Cp-Ce), alkylalkoxy, haloalkyl, alkythaloalkyl, aryl, ‘
alkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, alkylheterocycloalkyl,
heteroaryl, alkylheteroaryl, amino, moncalkylamino, dialkylamino or arylamine; and

10 Rz is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (Ci-Cg), alkenyl (Ci-Cs),
alkynyl (C)-Cg), alkoxy (C;-Cs), haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroaryl or alkylheteroaryl; or its isomer, sali, hydrate, N-oxide, crystat

or any combination thereof.

[007]  In one embodiment, this invention provides a compound represented by the structure

15 represented by formula 1T




R3 OR ' 125 R'Il WD 2008/ 149345PC171L2008/ 000747 mherein Z is carbon
ni trogen, phosphor, arsenic, silicon or germanium , R and R' are

i ndependent ne or different conpri si ng hydroge IoaIkyI,
alkylanlno‘kaﬁﬁe&g er, phenyl, benzyl, alkanyl oyl, acg¥yﬁkgﬁm@%ﬁ oyl; 5RI,

R2, R3, R4, R6 and R6 are independently the sane or different conprising
aIkyI (C2-CB), al kenyl (C2-C6), alkynyl (C2-C6), al koxy (C2-C86),

al kyl al koxy, hal oal |l cyl, al kyl hal oai kyl, aryl, alkylaryl, haloaryl,

cycl oal | cyl , whastiwr ocycl oal | cyl, al kyl cycl oal kyl, al kyl heterocycl oal kyl
het eroaryl, al kyl heteroaryl, am no, nonoal kyl am no, dial kyl am no or

aryl am no; aﬂ%ﬁ%oﬁ,%@%ﬂhbﬂb@gm@é&em&l%ﬂiﬁ&g@ ernf)El®XY, hal ogen, CN, NO2,
al kyl (Cl-CO al kenyl (C1 10 al kynyl (C1- CB) aIIcoxy (C1-Co),

hal oal kyl , yl,.. al ar het er oc

al kyl het er ocBel aﬁé?ﬂ ¢ é‘%‘gg"f“@/ n%rm‘élsl%m? frad et ‘10}{‘1’““’”1% pedroeeB 4ot sa) ¢t
hydr at e, Nhdxdlidé, all@hmﬂbadlk}@steamyergbbémzylaﬁlkanmloylhaetebdr bejz0@8] | n one

enbodi ment, this invention provides a conpound represented by the structure

of formyla Kil b dSgRIR: and Ry are independently the same or different comprising alkyl (C2-Cs),
alkenyl (Ca-Cg), alkynyl (Co-Cy), alkoxy (Cp-Cg), alkylalkoxy, haloalkyl, alkylhaloalkyl, aryl,
atkylaryl, haloaryl, cycloalkyl, heterocycloatkyl, alkylcycloalkyl, atkylheterocycloalkyl,

heteroaryl, alkylheteroaryl, amino, monoalkylamino, diatkylamino or arylamino; and

Ry is nothing, oxo, hydrogen, hydroxy, halogén, CN, NQO,, alkyl (Ci-Cg), alkenyl (Cy-Ce),
10 alkyayl (C-Cg), alkoxy (Ci-Cs), haloatkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
~ alkylheterocycloalkyl, heteroaryl or alkylheteroaryl; or its isomer, salt, hydrate, N-oxide, crystal

or any combination thereof.

[008] In one embodiment, this invention provides a compound represented by the structure of

formula X1

Rl\ Ra

XHI
wherein

X is carbon or nitrogen;

R, i nothing, alkoxy, OCH,COOEL or halogen

Rz and Ry are independently hydrogen, alkyl, alkoxy, hydroxyl, or OCH,COOAIk; and



wherein X is carbon or nitrogen; Rl is nothing, alkoxy, OCI2COOEt or

hal ogen R2 and R3 are independently hydrogen, al kyl, al koxy, hydroxyl, or
OCl | 2CO0Al k. ] 2008/ 149345PCML2008/ 000747 R4 and, R5_are hydrogens
or forn1toé@?%@gnﬁgégturated or unsaturated of 5-7 carggc’ w%mWV%b; or its
isoner, salt, hydrate, N-oxide, crystal or any conbination thereof; and a
carrier, diluents, or any conbination thereof [ 009] In one enbodi nent,
this invention provides a pharnaceutical conposition conprising a 5
conpound of ReftRsary hydrogensor {gve regeierza sagrget gonsatunited ofef cahbrysiiribg;
arsenic, s r i . ! .
independen?%%§§ﬂggg§%§&§?@6$f §$€ﬁ$mégﬁggfgﬁﬁam§?E&E%%ég?%gggmggg%%ghyI
(C2-C6), aPkayypmpiggiogsereoly| koxy (C2-C6), al kyl al koxy, hal oal kyl ,

al kyl hal oal kyl , aryl, alkylaryl, hal oaryl, cycloal kyl, heterocycl oal kyl,

al kyl cycl oghdoy! in oaé kithdaetst, agy Bk@aibk Ylovides a pharmaceutical composition comprising a

5 compound of formula I!

Rz R3
HO OH
Iév |
R, Z R
R5 RS
o I

wherein
Z is carbon, nitrogen, phosphor, arsenic, silicon or germanium;

Ri1, R, Ra, Ry, Rs and R4, are independenily the same or different comprising atkyl (Cp-Ce),
16 alkenyl (Co-Cy), alkynyl (Cp-Cs), alkoxy (Cp-Cg), alkylalkoxy, haloalkyl, alkylhaloalkyl, aryl,
' alkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkyleycloalkyl, alkylheterocycloalkyl,

heteroaryl, alkylheteroaryl, amino, monoalkylamino, dialkylamino or arylamino; and

Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NOa, alkyl (C;-Cg), alkenyl (C)-Cg),
allynyl (C1-Cg), alkoxy (C;-Cg), baloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
15 alkylheterocycloalkyl, heteroaryl or alkylhetercaryl; or its isomer, salt, hydrate, N-oxide, crystal

or any combination thereof; and
a carrier, diluents, or any combination thereol,

{0010} In one embodiment, this invention provides a pharmaceutical composition comprising a

compound of formula {I:

20



het eroaryl, al kyl heteroaryl, am no, nonoallcyl am no, diallcylamno or
aryl am no; and R7 is nothing, oxo, hydrogen, hyclroxy, halogen, CN, NQOZ,

al kyl (C1- kenyl (Cl-GCs), alkynyl (CLl-GC6), al koxy (C1-05 hal oal kyl ,
aryl, aIIcSﬁ%%@??ﬁ%@oaryl, het er ocycl oal kyl , 15a|ky|heﬂggé&§?%8QWVyl,

het eroaryl or al kyl heteroaryl; or its isomer, salt, hydrate, N oxide,
crystal or any conbination thereof; and a carrier, diluents, or any conbiil
t hereof, [001011 In one enbodi nent, this invention provides a

phar maceuti cal conposition conprisitag a conpéund of fornmula Il1: 20 WO
2008/149345PC11112008/000747,(5I erein Z|s c }90”’ ni trogen, phosphor,
arsenic, silicon or germani um : C are i ndependently the
sanme or different conprising hyd hal oal kyl , al kyl am no,

al kyl ester, phenyl, benzyl, q# any xcel W benzoyl ; R, R2, 123,
R4, R5 and R6 are independentTy the & or différent conprising alkyl
(C2-C6), al kenyl (C2-C6), alkynyl (C2-Ct al koxy (C2-C6), alkyl al koxy,
hal oal | cyl, allcyl hal oal kyl, aryl, al ~‘ryl, hal oaryl, cycl oal kyl,

het er ocycl oal kyl , al kyl cycl oal kyl, al terocycl oal l cyl, heteroaryl,

al kyl het eroaryl, am no, nonoal | cylmgr i"akkyl am no or arylam no; and

13
wherein
Z is carbon, nitrogen, phosphor, arsenic, silicon or germanivm;

R’, R” and R’ are independently the same or different comprising hydrogen, alkyl,
5  haloalkyl, alkylamino, alkylester, phenyl, benzyl, alkanyloyl, acetyl or benzoyl;

Ri, Ry, Ra, Ry, Rs and R are independently the same or different comprising alkyl (C2-Cg),
alkenyl (Co-Cg), alkynyl (C-Cg), alkoxy (Cz-Cg), alkylalkoxy, haloalkyl, alkylhaloalkyl, aryl,
alkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkyleycloalkyl, alkylheterocycloalkyl,

heteroaryl, alkylheteroaryl, amino, monoalkylamino, dialkylamino or arylamino; and

10 - Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (Ci-Cg), alkenyl (C;-Cy),
alkynyl (Ci-Cg), alkoxy (Cngj, haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloatlcyl, heteroaryl or alkylheteroaryl; or its isomer, salt, hydrate, N-oxide, crystal

or any combination thereof; and
a carrier, dituents, or any combination thereof

15 {0011] In one embodiment, this invention provides a pharmaceutical composition comprising a

compeund of formula XL



10122 i s not hing, oxo, hydrogen, hydroxy, halogen, CN, NO2, alkyl (G -C6),
al kenyl (Cl C6) alkynyl (C1-Co6), al koxy (C-Cs), haloal kyl, aryl,
al kyl aryl . heterocycloal kyl, al kyl heterocycl ogl roaryl or
alkylheteroarfﬁ Bits i somer, salt, hydrate, N—oxrdeqﬁ‘&xéggnggg any
conbi nati on thereof and a carrier, diluents, or any conbrnatron t hereof 15
f00111 I n one enbodinent this invention provides a pharnmaceuti cal
conmposi tion conprising a conpound of formula MR WO
2008/ 149345PCT/ 1L2008/ 000747 Rwh%r— xarb8m or nitrogen; Rl is

oge GR2

not hi ng, al koxy, OCH2COOEt or R3 are independently

hydr ogen, al kyl, al koxy, hydroxylss 00O 0OA1k; and R4 and R5 are
hydr ogens or fornrtogether a saturated j .turated of 5-7 carbocyclic
ring; or- its isoner, salt, hydrate, “crystal or any conbination

t hereof; and a carrier, diluents or nation thereof DETAILED
DESCRI PTI ON OF THE PRESENT | NVENTI ON 0014In the foll owi ng detailed
description, numerous specific details jare set forth in order to provide a
t hor ough understandi ng of the inventiom; However, it w || be understood by
those skilled in the art that the present inventi may be practiced

W t hout these specific details. In other instances, well-known nethods,
procedures, w#hdcizonponents have not been described in detail so as not to
obscure the present invention.

X is carbon or nitroger;

R; is nothing, alkoxy, OCH,COOZE! or halogen
5 Rz and R; are independently hydrogen, alkyl, alkoxy, hydroxyl, or OCH,COOAIk; and

Ry and R are hydrogens or form together a saturated or unsatarated of 5-7 carbocyclic ring;
or its isomer, salt, hydrate, N-oxide, crystal or any combination thereof; and a carzier, diluents,

oz any combination thereof
DETAILED DESCRIPTION OF THE PRESENT INVENTION

10 [0012]  In the following detailed description, numerous specific details are set forth in order to
provide a thorough understanding of the invention. However, it will be understood by those skilled
in the art that the preseni invention may be practiced without these specific details, In other
nstances, wel-known methods, procedures, and components have not been described in detail so

ag not to obscure the present invention.

15 {00i3]  In one embodiment, this invention provides a compound represented by the siructure

represented by formula I



15 [0013]In one enbodi nent, this invention provides a conmpound represented
by the structure represented by formula I: O H IR 7l R4 H WO
2008/149345?8}“%}2008/000747 wherein Z is carbon, nitrogen {ﬁhos hor,
arseni c, SR8 "ger mani um R2, R3, R4, R5 and IRIEEAg/000747

I ndependently the sane or different conprising alkyl (C2 C6), al kenyl
(C2-C6), al kynYl (C2-C6), alkoxy (C2-C6), alkylallcoxy, hal oal kyl,

al I cyl hal oal kyl, aryl, 5al kyl aryl, hal oaryl, cycloallcyl, heterocycloallcyl,
al | cyl cycl oambeyir, al | cyl het erocycl oal kyl, heteroaryl, alkyl heteronyl,

am no, nonoal kyl am.no, dial kyl am no or aryl am no; and

Z, is carbon, nitrogen, phosphor, arsenic, silicon or geymanium;

Ri, Ro, Rs, Ry, Rs and Rg are independently the same or different comprising alkyl (Ca-Ce),
alkenyl (Cy-Cg), alkynyl (C2-Cg), alkoxy (Cp-Cs), alkylalkoxy, haloalkyl, alkythaloalkyl, aryl,
5 alkylacyl, haloaryl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, alkylheterocycloalkyl,

heteroaryl, allcylheteroaryl, amino, monoalkylamino, dialkylaminoe or arylamino; and

Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (C;-Cg), alkenyl (C1-Cy),
alkynyl (C;-Cs), alkoxy (Cy-Ce), haloalkyl, avyl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroaryl or alkylheteroaryl; or its isomer, salt, hydrate, N-oxide, crystal

10 or any combination thereof.

[0014] In a.nother embodiment Z is carbon. In another embodiment Ry 1s a methyl group. In
another embodiment Ry, Ry, Rs, Ra, Rs, and Rg are -(CH,),-heterocycloalkyl group, wherein n is
beiween 1-6. In another embodiment Ry, R, Rs, R4, Rs, and Rg are -(CHp)y-aminoalkyl group,
wherein n is between 1-6. In another embodiment Ry, Ra, Ra, Rs Rs, and Rg are  -(CHy)y-
15 dialkylamino group, wherein n is between 1-6 In another embodiment Ry, Ry, Ra, Rq, Rs, and Ry
are -(CHam-N(CHa)2 group, wherein n is between 1-6. In another embodiment Ry, Ra, Rs, Re,
Rs, and Rg are -(CHy),-N(Et); group, wherein n is between 1-6. In another embodiment R;, Ry,
Rs, Ry, Rs, and Rg are -(CHa)p-aryl group, wherein n is between 1-6. In another embodiment R;,
Ra, Rz, R4 Rs, and Rg are -(CHz)p-heteroaryl group, wherein n is between 1-6. In another
20 embbdiment Ry, Ra, Ra, Ry, Rs, and Ry are -(CHy)y-haloalkyl group, wherein n is between 1-6. In
another embodiment Ry, Ry, Ra, R4, Rs, and Rg are -(CHy)y-alkoxy group, wherein n is between
1-6.  In another embodiment Ry, Ry, Rs, Ry, Rs, and Ry are -(CHy)y-ethoxy group, wherein n is
between 1-6. In another embodiment Ry, Rz, Ra, Ry, Rs, and Re ave ~(CHa)y-cycloalkyl group,

wherein n is between 1-6.

25 {00151 In one embodiroent, this invention provides a compound yepresented by the structuse

represented by forraula 1T



11.7 is nothing, oxo, hydrogen, hydroxy, hal ogen, CN, NO2, allcyl (Cl-GC6),
al i cenyl (Cl C6) allcynyl (C1-C6), allcoxy (C-C6), haloal kyl, aryl,

aLkyl aryl het erocycl oal kyl , al kyl heterocycl o eroaryl or
aIIctheteroarf%“xgnslts i soner, salt, hydrate, N-OX|de§é§$§@?%ﬁaﬁbor any
conbi nati on thereof. [0014] In another enbodirrient Z is carbon. In another
enbodi nent R 9 is a nethyl group. In another enbodi nent 12.1, R2, R3, R4,
R5, and R6 are -(CH2)11-heterocycl oal kyl group, wherein n is between 1-6.

I n anot her enmbodi nent R, R2, R3, ‘124, R5, anJ3R6 are -(Cl12)8-amrioaikyl
group, wherein nis betweéhcl 6., gft' R, R2, R3; R4 R5,

enbodi mrent Rh R2, 'R3, R4, Rb; 6113)2 group, wherein n
Ro, R3, R4, R5, and R6 are

is between 1-6. |In another enbodi nent 1
1-6. I n another enbodi mrent RI,

-(Cl'12)"-N(EO2 group, wherein nis be
yi.gFoup, Wherein n is between 1-6. In

R2, R3, R4, R5, and Rs are -(CH2),
anot her enbodi nent R, R2, R3, R4 ﬁS a% R6 ar’e -(C14 ﬁ het eroaryl group,
wherein n is between 1- 6. In anot her enbodi mrent B. 1! R2, R3, R4, R5,
and R6 are -(Cl12)11-haloal kyl group, wherein n is betmeen 1-6. I n another
enbodi ment Rlwhedn2, 12. 3, R4, R5, and R6 are -(CH2)0-al koxy group, wherein
nis between 1-6. In another enbodinent R, R, Itg, 124, R5, and R6 are

. (C112) Oret i S .En anot her enbodi nent RI,
122 R3, 1249:(1%%aI %@%e%pgosg Or(affﬁ & S“COI\{\%&?WH% gr oup, wherein n is
betmeen 1-6. 0015]|n one enbodi nment , thls i nvention rovides a conpound
represent ed By RheandiRY; éﬁaﬁéqﬁﬁbﬂ@Béﬁt@@wa?ﬁ@@mﬂJ%mwﬂﬂﬂgVWﬂbgm alkyl,
200811493458(h¢h landRRdh O AR Adler, phgn}’R blerlnzyl WRElyRID adish St effpON. ni trogen,

phosphor, arsenic, silicon or germrani

Ry, Ry, R, Ry, Rs and Rg are independently the same or different comprising alkyl (C-Ce),
alkenyl (Co-Cg), alkynyl (Co-Cg), alkoxy (Co-Cg), alkylalkoxy, haloalkyl, alkylhaloalkyl, aryl,
atkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, alkylheterocycloaikyl,

heteroaryl, alkylheteroaryl, amino, monoalkylamino, dialkylamine or arylamino; and

10 Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (C;-Cs), alkenyl (C1-Cs),
alkynyl (C;-Cg), alkoxy (C;-Cg), haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroaryl oxr alkylbeteroaryl; or its isomer, salt, hydrate, N-oxide, crystal

or any combination thereof,

{0016] I one embodiment, this invention provides a compound represented by the structure of
15 formula I



R, R and R' are independently the sane or different conprising hydrogen,
al kyl, 5hal oal kyl, aIIcyIanino al kyl ester, phenyl, benzyl, al kanyl oyl ,
acetyl or q®83§§%'n R3, R4, R5 and R6 are |nde endentl the sane
or differen P ng aI kyI (C2-06), al kenyl (C2-C6), Qi Rgbfpooq

al koxy (C2-C6), alkyl al koxy, hal oal kyl, al kyl hal oal kyl, aryl, aIkyIaryI

hal oaryl, cycloallcyl, heterocycloallcyl, alkylcycloalkyl,

al kyl het erocycl oal kyl, heteroaryl, alkyl heteroaryl, am no, nonoall cylam no,
di al kyl am no or arylam no; and 10RRa s not hiRg, oxo, hydrogen, hydroxy,:
hal ogen, CN, NO2, al kyl (C1- q%b (C1: C6) Iglkynyl (C1-C6), al koxy
(C1-C6), haloallcyl, aryl, al f (%eterocycloalkyl,

al kyl het er ocycl oal kyl , heteroaryl oaryl; or its isonmer, salt,

hydrate, N oxi de, crystal or TR ~@eof [ 0016] in one
enbodi ment, this invention prOV|des a conpound represented by the structure
of 15 fornula WO 20081149345PCT/ 1L.2008#Q00747 i fi wherein R, R2, R3,

R4, R5 , and R6 areas defined above af] is OW hydr ogen, hydroxY
hal ogen, CN, NO2, al kyl (Cl-C6), al keR 1-C6), ailcynyl (Cl-05), alkoxy
(O)-Cs), haloalkyl, aryl, alkylaryRs halfoaryRs heterocycl oal kyl ,
al l cyl heterocycl oal I cyl, heteroaryl or akkylheteroaryl; 5O its isoner,
salt, hydrate, N-oxide, crystal or any conbination ereof. [0017] In one
enbodi ment, this invention provides a conpound represented by the structure
of formul a | Whereih ¥, Ry, R3, Re, Rs, and R areas defined above and Ry is oxo, hydrogen, hydroxy,

halogen, CN, NO,, alkyl (C;-Cg), alkenyl (Ci-Csg), alkynyl (Cs-Cg), alkoxy (Cy-Ce), haloalkyl,

aryl, alkylaryl, haloaryl, heterocycloalkyl, alkylheterocycloalkyl, heteroaryl or alkylheteroaryl;

5 orits isomer, salt, hydrate, N-oxide, crystal or any combination thereof.

[CO17} In ome embodiment, this invention provides a compound represented by the structure of

formula TV

R¢ OR" Rs

10 whesein

R, R, R™ are independently the same or different comprising hydrogen, alkyl, haloalkyl,
phenyl, alkylester, benzyl, alkanyloyl, acetyl or benzoyl; ‘

Ry’, Re’, Ry, Ry’ Rs’, and Rg’ are the same or different comprising halogen, aryl, alkyl,

cycloalkyl, heterocycloalkyl, atkoxy (C+-Cs), amino, monoalkylamino, dialkylamino or



LUwherei n R, R', R' are independently the sane or different conprising
hydr ogen, al kyl, hal oal kyl, phenyl, al kylester, benzyl, al kanyl oyl, acetyl
or benzoyl R3' R4' R5', and Rs' are the s or different
conpr|5|ngwﬁglgggﬁnﬁiryl al kyl, cycloal |l cyl heterocydﬁg§9ﬁ§$@mﬁfmoxy
(C2-C6), am no, nDnoaIkyIanlno di al kylam no or WO

2008/ 149345PCT/ 1L20081000747 arylam no group; and 12.7 is oxo, hydrogen,
hydr oxy, hal ogen, CN, NO2, al kyl (Cl-CQ, aIkenyI6%¥1 05), al kynyl (Ci1-05),
al koxY ( Ca@sfmitpadronsh bR, is aﬁcylhydramncwmxy,l haloggil 6% YOz h’éﬂle(ﬁﬁ)"@y)s Rlseryky|
al | cyl het exocy, ';&%L, ke eta&r loeRhadhin] d-iehihaar hi fhét&r'é i

salt, hydrét% 2 é i B 0 (%}Gp y c%%ﬁ#%at?%ﬁﬂt epgg qk Qﬁ? I n
anot her emBldietemeyclomtiyl, hm@arﬂ PQ@lkythfQI@ﬁfYRSf its iggyperRBH. hé[@féfecW"&Fllfé‘;sIC&ﬁiﬂho

group. I'n gpgihernenpadicpept. R, R2', R3', 1(4' R5", and R6" are

di met hyl am no“group. I n anot her enbodlnent R1', R', 1(3', Rat' R5', and
R6' are di et hyl am no group. In anot odlnent L, 12. 4
R , “and REDTGB e ebrins R BE o s gbo%nﬂéﬁs IV, J

R4 S% andmbRedimedt, &R, NFRY RS, RAIFQE 284 RY pma dlmetaﬂmbiﬁe eroap b BctinBBAtembBlinentR2"
and Rs' are N-piperazine 10 . IL.n anot her i ment

o Re Rt R TR i e RA e e iERa A Y ety it 5 o B e

enboﬁi nen';rbmﬂks sand R3' are MlpHerididd douRo ano&l@ﬁéer%dm&hﬁ RN— R }F}J’I,(I{,;r R?O%ﬂgup. | n
anot her enbodi nment R4 are Xy qQu 1 In one
embodi nent & qﬁ?@”?*ﬁ%%@?oﬁfﬁW@Vﬁﬂéggﬁmgé%p&ﬁn 3 gpqgsgﬁgé 3%9“% 2Pt ucture
of for nul agMup Inlmoth¥r emboﬂﬂﬂ%ﬁt@Rlﬂ BF'Ry, I’R(;’7R5,, aB’(l$1§5 a4 - piﬁﬁannc@ﬁmeﬁij‘f gr@mpe the
sanme or ferent conpri si al og ry cl.oal

het er ocycl faafier embadgpsnt, (%2 %6) g{lﬁ WRe aﬁr‘?/&ﬂ’%f }éﬁhﬂ%gm -al% Aot no or
aryl am no gmbstpmned’, BLTRI SRARS, &ﬂZglaeQX@xy@yﬁHogen hydr oxy, hal ogen, CN,
N2, al kyl (C-C6), alkeiryl (Cl-C6), al kyuyl (C3-C6), al koxy (Cl-Cc)),

i al oal kyl 5083%?/%&%@4%&% mk%bﬁﬁ%ﬁ?ﬁ %9?%@50%&’ g.%?eh&)( boy the structure of

al kyl het er ernary er oar
formula V:;

15

wherein R;’, Ry’, Rs’, Ra’ Ry", and Rs' are the same or different comprising halogen, aryl,
alkyl, cycloalkyl, heterocycloaikyl, alkoxy (Cp-Cg), amino, monoalkylamino, dialkylamino or
arylamino group; and Ry is and R, is oxo, hydrogen, hiydroxy, halogen, CN, NO,, alkyl (C,-Cg),
atkenyl (C1-Ce), alkymyl (Ci-Cel,  alkoxy (C-Cy), haloalkyl, aryl, alkylaryl, haloaryl,

20 heterocycloalkyl, alkylheterocycioalkyl, heteroaryl o5 alkylheieroaryl..

[0020] In another embodiment, Ry’, Ra2’, Ra’, Ry’ Rs’, and R¢” are dialkylamino group. In another
embodiment, Ry’, Ry’ Ry’, Ry Ry', and Rg* are dimethylamino group. In another embodiment,
Ry, Ry, Ry, Ry” Ry, and Ry are diethylamine group. In another embodiment, Ri”, By, Ry,

R4’ Ry’, and Rg' are N-piperidine group. In another embodiment, Ry’, Ry’, R3’, R4’ Rs’, and R¢’

10



[0020] In another enmbodinent, R', 1(2', R3', RA' R5', and R6' are

di al kyl am no group. In another enbodinment, Re, 1(7', 1(7', 1(4 125; and 4
Re are di 1.no group. In another enbodinment, RC, R2' ~1(3', 1(5, an
R6' are drg@ﬁéh§ﬂ$ﬁ%;group. I n anot her enbodi ment, RC, ﬁ%”?ﬂﬁ§mw”ﬁh- RS,
and Re are N-piperidine group. In another enbodinent, R', 1(2', R3'", 1(4
R5', and Rs' WD 2008/149345PC17112008/ 000747 are N-pyrolidine group. In
anot her enmbodinent, R1l', R2', 12.3'", R4' R5', and R6' are N- piperazine
group. | n ardvRepidmseipnBrmnothmembgimentiRY’, RRRS . K5 Rs' and REGue I:imamrazm; e
N- pi per azi ngsd- mef Ml dfl gnaghety, | MRiRe B N '
and R6' are h?rnorphgf?%gagfgg'}ﬂ "anot qmg)(%igrrbodl}snen ﬁﬁ%hmﬁggrmﬂg R¢
R5', and R&uar B aaphexgmhyiiangt REI:’ [F@DZRE] Reh RenendeREce Nemerpholing srdupy dmt i on
provi des a oRReMAHERTES DL RY. By R h&d%w@w&ﬁgmupforwl aVl: and its
phar maceut i cal conp05|t|on conprising the sa [OOZZL Ln oRe
enbodlnent |nve tion provides a co ound represente t he structure
of tof ormt 0;95{% P i VT, .Pf@é“dgga%@é feerﬁfent?sms&sﬁ frpgpe of
conpr|S|ngﬁhhﬁmsaﬂe [0023] In one enbodinent, this invention provides a
conpound represented by the structure of fornula Vill: 15 WO

2008/ 149345PCT/ 112008/ 000747 NN Hm-| |
e N g

and ifs pharmacentical composition comprising the same.

{0022} In one embodiment, this invention provides a compound represented by the structure of
10 forrmula VIE .

and ifs pharmaceutical composition comprising the same.

[0023] In one embodiment, this invention provides a compound represented by the structure of
formuia VIII;

15

11



401 1.1 N9( IPN\A\\ N O W iNNN and its pharmaceutical conposition
conprising the sane. [00241 In one enbodi nent, this invention provides a

conpound r by the structure of formula I XX and its
pharnaceut?@éﬁagg%§f§ition conprising the sane. [00251 Tn"BA&3@fYéti nent ,
this invention provides a conpound represented by the structure of formula
X: WD 2008/ 14934SPCT111, 20081000747 X and its pharnmaceutical conposition

conprising the sane. N
N

and ifs pharmaceutical composition comprising the same,

[0024] In one embodiment, this invention provides a compound represented by the structure of

formula IX:

and its pharmaceutical composition comprising the same.

[0025} In one embodiment, this invention provides a compound represented by the structure of

formula X:



[0026] In one enbodinent, this invention provides a conmpound represented by
the structure of fornmula XI: HOOH 40 40 N \ O INOHNO-1-7 Xl . and its

phar maceut i cal position conprising the same. [0027]1n one enbod nt,
this inventﬁgﬁméﬁgggﬁes a conpound represented by the sf?UHFUW@mpgbresented

by formula XiI: WD 2008/ 149345PCT/ 1 2008/ 000747 wherein Z is carbon,
ni trogen, phosphor, arsei ne, SI|IC or gerna(tﬁﬁj

OHN

and its pharmaceutical composition comprising the same.

[0026] In one embodiment, this mvention provides a compound represented by the structere of

formmula X% _ O

X1

and its pharmaceutical coraposition comprising the same.

tDDZ?] T one embodiment, this invention provides a compound represented by the siucture

| represented by formula XIL
Rig Ry
Ry Ria
R e ‘“xﬁ e 1
Ry~ 7 213
B
—
Ris R4



Rg to R16 are the sane or different, FL, D, OH, hal ogen, nitro, CN,

nitril eam do, am dosul fide, am no, al dehyde, substituted ketone, -COCH,
ester, trlf |, amide, 5 substituted or unsubstjf, | kyl,

al kenyl | 3%}%(} ﬂg%% arylalkyl, alkylaryl, arylsul fo’ﬁ@‘\%ﬁg‘”‘%‘“%

aryl al kyI enesul fonyl, aI koxy, hal oal kyl, hal oaryl, aryl oxy, am no,

nonoal kyl am no, di al kyI am no, al kyl am do, arylam no, arylam do. al kylthio,
arylthio, heterocycloallcyl, allcylheterocycloal kyl, heterocycl oal kyl al kyl,
het eroaryl, Héer#aryl al kyl, al kyl heteroaryl; or Rio, Rii, or Rl4, forms a
fused cycl oal kyl, heterocycl oal kyl, aromatic or heteroaromatic ring with
the 10 mai n afi@BBbdnCnifbddd; phddptlor,arskid sificdnSor bbrmbhiu@H, hal ogen, oxo, nitro,
CN, nitril eam do, am dosul fide, am no, al dehyde substituted ketone, -COCH,
ester, trifiypro hyI mde Su i tut do | kenyl
al kynyI ny! Lwartg}r:séa 1] cair afgﬁdel ar yl Qﬁmny g slal J YF&% k&I\Ienesu griyl

al | coxy, haingddskijitls, Mh@aa:k}dhydearsybsumd knbmmak@@@ﬁmemr, tx@ﬂt@tdﬂ}dﬂa'm naide,

al kyl am do, ) ) L.gY Lt ﬂ'{ s ohD hj

het er ocycl oa?{(d'*t%mélr%hﬁuﬁ%{ﬁemradgg% ld‘g%'i?)ﬁil : g?carr%ltﬁ% %‘ia’?’k%?%ﬁ‘%yﬁf” lsﬁg‘tmé/%’oar yl,

het r oar yl al kyklkyledekyiomds ealbatyy| haloalksit shaleoier grylow t ,a mlixyndr atcapaiamxinae,
crystal or &ﬂ}éyi&x%&o' ra‘ﬁg'm%o} &0k, ANl DQ%ﬂﬁgeLﬂXl | %%F&g{l%a&léfggf

conprising t samgé and a carrier, <diluents, or-any hat'ion
[0028] In oty ety pkilonloyt,, botehicgldatiy by, d)ﬁcqgﬁwblhdwmlkyd)rqﬂa@hquaaﬂxms@mt ed by

or i 1 ogert *Ge2B0ES 1 TRUTEHA ORI bBATH . ol Aol G gyl a0

OCH2COOR? owaihabwgering2andnd R3 are i ndependently hydrogen, al kyl, al koxy,

hydr oxyl , or OCElI 2C00Al k; and 124 and 125 are hydrogens or form
toget her a Saﬁﬂﬂﬁsai{e@ QfH Llﬁﬁ@&%% eﬁitr@fCﬁ HirRAPRS YehdoSulfide Ainir@! alabi§ad, SOMer,
salt, hydrate, N-oxide, Stal or conbination thereof; and its

phar maceut i S(E‘B%“t%edc’éﬁ‘(ﬁésrq(? %Wlﬁgqfﬂﬁetﬁﬂem@éﬁé“wted or unsubstituted alkyl,
atkenyl, atkynyl, aryl, arylalkyl, alkylaryl, arylsuifonyl, arylalkylenesulfonyl, alkoxy, haloalkyl,

haloaryl, aryloxy, monoalkylamino, diatkylamino, alkylamido, arylamino, arylamido. alkylthio,
15 arylthio, heterocycloalkyl,  alkylheterocycloalkyl,  heterocycloalkylalkyl,  heteroaryl,
hetroarylalkyl, alkylheteroaryl; or ifs isomer, salt, hydrate, N-oxide, crystal or any combination

thereof; and its pharmaceutical composition comprising the same and
a carrier, diluents, or any combination thereof

{0028] In one embodiment, this invention provides a compound represented by the structure

20 represented by formula XTI

X
wherein

X is carbon or nitrogen;

14



a carrier, diluents, or any conbination thereof. [0029] In one enbodi nent,
this invention provides a conpound represented by the structure of formula

XIV: Ocngg&épﬁggpd its pharnmaceuti cal conposition[gggg%hﬁ#%@%%pe same

and a carrier, eénts, or any conbination thereof.

enbodi nent, this invention provides a conpound represented by the structure
of formula XV: 0 C 0 CH3XV 15and its pharmaceutical conposition conprising
the sane and WD 2008/ 149345Per/ 11, 2008/ 000747 a carrier, diluents, or any

conbi nati on tthep eeshing, alkoxy, OCH,COOES or halogen

R, and Rj are independently hydrogen, alkyl, alkoxy, hydroxyl, or OCH,COOAIk; and

R, and Rs are hydrogens or form together a saturated or unsaturated of 5-7 carbocyclic ring;
or its isomer, salt, hydrate, N-oxide, crystal or any combination thereof; and its pharmaceutical

5 composition comprising the same and
a carrier, diluents, or any combination thereof.

[0029] Tn one embodiment, this invention provides a compound represented by the structure of

formula XIV:
¥ I Ha l OCH;
OCH;
X
10 and its pharmaceutical composition comprising the same and

a carrier, diluents, or any combination thereof.

{00301 In one embodiment, this invention provides a compound represented by the structure of
formula XV

2 OCI,

OCHg .

i5 and its pharmaceutical composition comprising the same and



[ 0031] In one enbodinent, this invention provides a conmpound represented by
the structure of fornmula X VI: 0 HO CH 3XVI 5and its pharmaceutica

conpositio ising the same and a carrier, diluents, or any conbination
t her eof . [ggégﬁﬁhﬁﬁgge embodi nent, this invention provi%&gﬂﬁm@%WBﬁhnd
represented by the structure of formula XVII: XVII 10and its pharmaceuti cal
conposition conprising the sane; and a carrier, diluents, or any

conbi nation thereof 10033.1 In one enbodi ment, this invention provides a -
conpound r epresentiediiupys, phaysepieatigh &esel.-fornmula XVIT1: WO

2008/ 149345PCT/ 1L2008/ 000747 H3CO xvffl and its pharnmaceuti cal

conposi t i oNoEOIR drslelBodiRBntSBIBIveRS pRoVGRE bickipoudlil kdpeiddused BTthaddiMcture of
conbi nati on, t hereof . [ 0034] In one enbodi nent, this invention provides a
conpound repPE&ERYed by the structure of 5 formula X X:

F OCH,
\{:::] Cillli]

OCHyg

5 and its pharmacentical composition comprising the same and
a carrier, diluents, or any combination thereof.

f0032] In one embodiment, this invention provides a compound represented by the structure of

formula X VI

XV
10 and its pharmaceutical composition comprising the same; and
a carrier, diluents, or any combination thereof.

(00331 In one smbodbment, this invention provides a compound represented by the structure of

formula XV

16



CH3 Cl113XI X and its pharnmaceuti cal

this

XX WD 2008/ 149345PCT/ 11, 2008/ 0007

conposition conprising the same; and a
carrier, diluents, or any conbination thereof. [0035] In one enbodi nent,

i nventj royi.des a conpound is represented by tgemﬁtructure of
I nforrnul a &i&mgt@¥§ FIh LT
pharmaceutical conposition conprising the same; and a carrier, diluents,

or

any conbi nation thereof. [00361 In one enbodinent, this invention provides
a conmpound is represented by the structure of fornula XXI: S H

H,CO
el

and its pharmaceutical composition comprising the same; and

XVHI

& ocarrier, diluents, or any combination thereof,

G034} In one embodiment, this invention provides a compound represented by the structure of

5  formula XIX:

and ifs pharmaceutical composition comprising the same; and
a carrier, diluents, or any combination thereof.

[0035] In one embodiment, this invention provides a compound is represented by the structure of

0 formula X3

_OCH;

o N
I\L' 1(&-{3)“\/ o
SN o

OCH, %

17



XXl and its pharmaceutical conposition conprising the sane; and a carrier,

di | uents,
i nvention
XX

or any conbination thereof. [0037] In one enbodi nent, this
9&8 %%ggﬁa conpound is represented by the structure mul a

of
14 oxXI| and its pharnaceuti cal coan%VFFQWW@WWbr|S|ng

t he sane; and caarer dis, or any conbination thereof'. [0038] In one

enbodi nent ,

this invention provides a conpound represented by the structure

of formula XXIIl. WO 2008/ 149345PCT/ 11, 2008/ 000747 Et 00CC1120

15

and its pharmaceutical composition comprising the same; and

a carrier, diluents, or any combination thereof.

[0036] In one embodiment, this invention provides a compound is represented by the structure of

formula XXI:

G CH
s XX1
and its pharmaceutical composition comprising the same; and

a carrer, diluents, or any combination thereof.

[0037] In one embodiment, this invention provides a compound is represented by the structure of

formula XXII;

XX0
and its pharmaceutical composition comprising the same; and

a carrier, diloents, or any combination thereof.

{0038} In one embodiment, this invention provides a compound represented by the structure of

formula XX

18



OCH2COCEt OCI |1 2C1- 12COCEt and its pharnmaceutical conposition conprising the
sane; and a carrier, diluents, or any conbination thereof. [0039] In one
enbodi nment , |s inyvention provides a conpound represented by the structure
of 5 fornufgggkﬁgéﬂkaIv its pharmaceuti cal conpositioﬁ;&%ﬁ%W$§Vﬁb t he
sanme; and a carrier, diluents, or any conbination thereof. [0040] In

anot her enbodi nent, the fused heterocycloal kyl™ with the main aromatic ring
forms a pheityl pyrrolidone, group. In another enbodi nent, the fused aryl,
with the mai n ar omat i gwoniong,b0r SLERCOO¥t anot her -
enbodi nent, the fused haziest- dromatic ring forns a

qui nol i ne or isoquinoline group enbodi nent, the heteroaryl
is pyrrolyl, thienyl, thiazolyl, v, napht hot hi enyl, purinyl,

i sot hiazolyl, furyl, furazanyl, isobenznzofuranyl, pyranyl, chronmenyl, WO
2008/ 149345PC1/ 11, 2008/ 000747 xant heny phenoxyxant hi i nyl, indolyl,

i soi ndol yl, indolizinyl, isoindolyzij penzot hi enyl, oxazol yl,

i soxazol yl, pyrazolyl, pyridyl, pyraz pyrimdinyl, pyridazinyl, or any
conbi nati on t hereof. [0042] In one erfbodi nent said heterocycloal kyl is a
cyclic urea, imdazolinyl, imdazolidi mdu,chpysoml inyl, pﬁrrolidinyl,
oxazol i nyl, isoxazolinyl, oxazolidinyl, oxazolidonyl, iso | i donyl ,
pyrazolinyl, pyrazolidinyl, piperidyl, piperazine,

and its pharmacentical composition comprising the sarme; and

a carrier, diluents, or any combination thercof.

{0039] In one embodiment, this invention provides a compound represented by the structure of

5  formula XXIV:

Br Br
OCH;z

H,CO
el
Br Br
' Br

OCH;

Br
XXV
its pharmaceutical composition comprising the same; and

a carrier, diluents, or any combination thereof.

[0040] In another embodiment, the fused heterocycloalkyl, with the main aromatic ring forms a
10 phenylpyirolidone group. In another embodiment, the fused aryl, with the maln sromatic ring
forms a naphialenc group. fn another embodiment, the fused heteroaryl, with the main aromatic

ting forms a quinoline or isoquinoline group.

[0041] In one embodiment, the heteroaryl is pyrrolyl, thienyl, thiazolyl, benzothienyl,

naphthothienyl, purinyl, isothiazolyl, furyl, furazanyl, isobenznzofuranyl, pyranyl, chromenyl,

19



[0043] The term"allcyl" refers, in one enbodinent, to a saturated aliphatic
hydr ocar bon, including straight-chain, branched-chain and cyclic al kyl

gr oups ment, the al kyl group has 1-12 car anot her
enbodlnentu&pﬁggggﬁg group has 1-7 carbons. In anot her? @QH@W§@&VﬁEnt t he

allcyl group has 1- 6 carbons. In another enbodinent, the al kyl group has
1-7 carbons. In another enbodinent, the al kyl group has 2-6 carbons. In
anot her enbodi nent, the al kyl group has 1-7 carbons. |In another enbodi nent,
the al kyl grothgmyhahexgxaptiitidnsdolyh ismuiohdr indoiyordi, nevipdolyzinel, abdeydthignybup has

3-6 carbon [ , I 3=

anot her en%%giQE%QR&QﬁgPﬁﬁ%@ﬂ’g&@&%pﬁgénﬁiﬁx {ﬂ@?%@mﬂ nﬂaﬁéﬁﬁq££& hlnent

t he 15brancheebfal kyl is an al kyl substituted by al kyl side chains of 1 to 5
carbons. I n another enbodinent, the branched al kyl is an al kyl substituted

by hal oal ky$o48] g€one RabhEmedt sédthgte@cﬁﬁfab@ﬂﬁ a cYAR rﬁéak)ﬂnd&roﬁkbﬂ BNz Rliny!,
unsubstltuted or substituted by a hal ogen, hal oatkyl, droxyl, al koxy,

car bony!?®  dHraEYL AYROHURH, d@fazq:hnz&r ispraze g ooxapglidiyl, CE%BH Oﬂﬁ%rﬁ%mhdwﬂ

nonoal | cyl afiaagling0pyadosah@ BiReidylCRpRMaE mophii@yiand/ or t hi oal kyl . 20
[0044] An "al kenyl" ‘group refers, in one enbodinent, to an unsaturated

hydr ocar bOTOOLLS ncl uggﬂb St d§etf31ChI?'lonn el?'g) @ rgled acsg rated arl}dha(f\igg dr m%ér?uDs

havi ng one “or
bond, two dxmhta!hg sbmg&d&hani hiteehed @bk mdb@rnlﬁsaﬁcﬁtgmupd nInam@tainbmduemno:hh dkyit , the

al kenyl gro (gxg 1885 1%% 02 %{%{]gg%s%% ﬁ‘oe(?nen g%)gold%otﬁnha% It’r'mr Ong. elg% tgeroup

has 2- 6 caf group A°"CAr bons.
I n anot ler emhrbd:ﬂemam amcjrlegr@.ipldemylﬁ @rtmnnp In moﬂtﬁhantyddnﬁwﬂtﬁe:aﬂ]ﬂylg)ouﬁ)hmv es of

al kenyl groy 8 the t xen et.c

al kenyl groﬁ%mﬁa fﬁﬁgdﬁggggﬁf @%”%3 ?ug£¥c?m?%§l %ﬁ%ﬁ:m%igﬁoxy,
al koxy, camhmpwmslamvmmmsdhkmma@1dmmwdmal&yhﬂqh@dmpImm@@aﬂﬂmwaﬁmamahkno
monoal | tyl aemb(%)n’n al}é?'i?‘fg,rng)u%qias %I’ d\: OXS ’In tﬂ’?)\“h%}? g‘rﬂ&!ﬂ% £}t11leo d}f éi'/oa}lg hLS p 5] An

al kynyl " group et an uUnsSat urat e ocar bon, 30
i ncl udi ng s:bnbmsght Iﬁlamﬂrercrbhscdnmdnedxecaﬁtaﬁgno@meb Y cdrbans.gn agsr disbwidingnipthe or

ore tr lsp ! %rzggheg a“lkyi”%se an %? tnt‘é{? ?6456P q/sgﬂlézchggé Q)P q7t%75 carbons. In another
embodiment, the branched alkyl is an alkyl substituted by haloalkyl side chains of 1 to 5 carbons.
The alkyl group may be unsubstituted or substituted by a halogen, haloatkyl, hydroxyl, alkoxy,
carbonyl, amido, alkylamido, diatkylamido, nitro, cyand, amino, monoalkylamine, dialkylamino,
carboxyl, thio and/or thioalkyl.

20 [0044] An “alkenyl” group refers, in one embodiment, to an unsaturated hydrocarbon,
including straight chain, branched chain and cyclic groups having one or more dounble bonds. The
alkeny! group may have one double bond, tw-o double bonds, three double bonds, ete, In another
embodiment, the alkenyl group has 2-12 carbons. In another embodiment, the alkenyl group has 2-°
6 carbons. In another embodiment, the alkeayl group has 2-4 carbons. In another embodiment the

25  alkenyl proup is ethenyl («CH=CH,) Examples of alkenyl groups are ethenyl, propenyl, butenyl,
cyclohexenyl, ete. The alkenyl group may be unsubstituted or substiiuted by a halogen, hydroxy,
alkoxy, carbonyl, amido, alkylamido, dialkylamido, niiro, cyano, amino, monoalkylantino,

dialkylamino, carboxyl, thio and/or thioalkyl, -

f0045] An alkyny)” group refers, in one emtbodiment, to an unsaturated hydrocarbon,

30 including straight chain, branched chain and cyclic groups having one or more triple bonds. The

20



al kynyl group may have one triple bond, two triple bonds, triple double
bonds, etc. In another enbodi nent, the aLkynyl group has 242 carbons. In
anot her t he al kynyl group has 2- 6 carbons anot her
enbodlnen?qagﬁg%n)‘gnyl group has 2-4 carbons. In anotHéﬁﬁéﬁwgﬁWWgnt t he
al kynyl group is ethynyl (-CH=Cl-12). Exanples of allcynyl groups are

et hynyl, proPYnyl, butynyl, 5 cyclohexynyl, etc. The al kynyl group may be
unsubstituted or substituted by a hal ogen, hydroxy, alkoxy, carbonyl,

anai do, al kelkvenlrigchop ndiy dibtecspl Al bondn ivor wipledpadsotriplgrdonide beasinodd- e yhoshwr no,

di al kyl am | Bi8p ARG/ 19 abdHs O & ) " up
refers, |nqgﬁgﬁﬁ&QQ§y Iﬁ%’? I's an al ﬁy g%%ﬁﬁké&égi |né%&mﬂéxm%%%g whi ch
is |inked tooarknnso iy getier dbbadipieasthe flkenykgyxup hgy %ﬁpgbtmselnewﬂ@x?andmb&y

t ert - but ox aggM}n @Hﬁ

an al kyl g%%%%ﬁgﬁm%éggﬁé% abogg8 |c‘rj11e SLlﬁg%fﬁﬁgﬁﬁﬁmﬂgﬁgﬁg?qg!r

hal ogen at otdgbewngl, etby T allgpyl gByup gpay be upsOD4iBFeAPr m&’rﬁ‘fwmdér@hﬁé%ﬁ%fh@rsxyal n
anot her emgdi &Ibon,%zoaﬁmo,a@&mds gfa&yl&nfaawmg %;ant,e%tm nERLRAGYC] 1 C

aromatic grou het'erocyclic aromati ¢ group, which be unsubstlfuted
or 15 subshalylaméng. taybonyighip padiyiiioliisbups sel ect ed fron1ha|ogen hal oal | cyl,
hydroxy, al koxy, carbonyl, amdo, allcylamdo, dialkylamdo, nitro, cyano,
am no, nongalky! am ng, “a@idoﬁ&”kgfb@mefé@, 1r£lﬁfob@1><¥m@fduﬁdﬂt A alliyigQah lag Ybfined N
anot her enbodi ment, the ary i s between 4-12 nenbered ring )
anot her entSBRIENKHEH is fipked <’é?r"‘§7‘loz’c ’bu%"‘i“’ép Bt HEBY SIS ERATEr B OFS W&(@goxm n
anot herjpeneedi nent, the aryl group is between 4-8 nenbered ring(s). In
anot her enbodinent, the aryl group is a6 20 nenbered ring I n anot her
enbodi nment e aryl LS sed rin ste f ween 2-3
rings. Nonl[l m-ting x%ﬁ%iﬂ%&l ot ' up re > Fione E"sngoé)?%m“ {enn I uﬁ’? %dﬁ%m&%? ‘éeh I,
pyrrolyl, pyhickid mydntutqd)bybmcdmydhalogwml g JDYEﬂhmonyl furanyl
thiophenyl t hi azol yl, imdazolyl, isoxazolyl, and the I|ike. [0049]A

" hydroxyl " 91\/@ r efA%r‘ﬁryl”' ?Qe%rg @ng{hgeeﬂhodlhgntatﬂ algﬁioxgﬁtﬁ%up h&l@oagﬁast
25enbod|nents en 12 of the conpounds of the preésent 1 nvention
is OR therPuRedsbocmdic acqmatxf 208 Phictapreclisrsoaitimerup. vieh par At wsphsttucdeters to
a_hal ogan, saellA Sy fone Ol o Py L1 A0 B! IR0 bR E AR bry, LRSonplr a5

"phenol™ refers to an al coho derivative of
amido, alkylamido, diatkylamido, nifro, cyano, amino, monoaikylamino, dialkylamino, carboxy or

thio or thicalkyl. In another embodiment, the aryl group is between 4-12 membered ring(s), In
another embodiment, the aryl group is between 6-18 membered ring(s). In another embodiment, the
aryl group is between 4-8 membered ring(s). In another embodimént, the aryl group is a 6
20 memberad ring. In anotber emﬁodiment, the aryl group is a fused ring system comprising of
between 2-3 rings. Nonlimiting examples of aryl rings are phenyl, naphthyl, pyranyl, pyrrolyl, .
pyrazinyl, pyrimidinyl, pyrazolyl, pyridinyl, foranyl, thiophenyl, thiazolyl, imidazolyl, isoxazolyl,

and the like.

10049] A “hydroxyl” group refers, in ome embodiment, to an OH group, In some
25 cmbodiments, when 32, By or &y of the compounds of the present invention is OK, then B i3 not

OH.

[0050] In one embodiment, the term “halo™ refers o a halogen, such as ¥, Ci, Bror I,

100517 In another embodiment, the phrase “phegol” refers to an alcohol (OH) derivative of

benzene.
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benzene. WO 2008/ 149345PCT/ 1 L2008/ 000747 1.00521An "am no" group refers
to, in one enbodinent to a nitrogen atom attached by single bonds to
hydrogen at groups, al kenyl groups or aryl groups as descri bed
above, d@@gwmﬁ above Or a conbi nation thereof. éﬂﬁ#@?ﬁﬂ”ﬁ&anples
of anino groups are NH2, N(Me)2, N(Et)2, N(Ph)2 and the like. 5 [0053]A
"cycloallcyl"™ group refers, in one enbodi nent, to a non-aronatic,
nonocyclic or polycyclic ring conprising carbon and hydrogen atons. A
cycloalkyl[@ﬁ@up c aruahawgnod geup referd toe Ncelicrorpodimeioly agiibhcr algpniigchied by he

ring so |ong 0, r I ledD .

o aopros PRSP S0t BRSSPl o pASASRGE o
(C3-C7) cycldeﬁatﬂkﬂﬂl abgreoups costgmhrmasth@«;ﬁél B@Wg exeppleoblitwyino geqppt ojseiitly | |

cycl ohexyl F %ﬁ t¥himedRd saturated cyclic and 10 bicyclic terpenes
and (C3- Cﬁ)cyc oal Kén groups, such as cyclopropenyl cycl obut enyl ,

cycl opent en cycl ohexenyl , ~and cycl ohepten and unsaturated cycllc and
bi cyclic té@lﬂﬁ@n By epdp yglo‘ﬁ’ﬁgyréy’éf”&ﬁ g‘“@?toi?p" NOR-AM3HH BOPRPFE F i ng or

bicyclic t QJo@cyrch@ﬂagSJng!ﬁ.‘hﬁg(%rtﬁﬁ) B tySiof@ didinsal @ldibaaR1 E@u;ﬁ@ﬁ hoR oAt Giere
sul fur, oxy nltroqfn or. an conblnatlon t hereo rt of the ring.

I'n anot her ¢ g‘ﬁ?ﬂb‘if?‘??ﬁrﬁf’ I &ogdy é g1 gy Ipng g5 the 1ipg ﬁe%é?"g’ff PIRgratiq By BAdt her

enbodi ment ptds@ics mar@aésl (ﬁ}filcldb&y] gﬁou@s ﬁciﬁ@m}@;ra%of lnﬂﬂad tb WC@UQ&}hﬁﬁlkﬁ ERag, ment
t he cycloal is a b- nbered rin | n anot her

e

cycl oal | cyrsufi%sﬂs ayclwapweﬁﬁ@%ﬂ iRty Ayelitvhapd ‘@’ﬁ‘SB‘a’i“&re“ﬁi’ Sa“rrfrréi ‘-"éfg:la Bl ky!
group nmay beysias ulshist WhedCQicy Bpalkbiyut Qﬁuﬁ@,\/ s@chhail; ogempmi?@bpa&ycﬁwmnyl .
hydr oxyl , aIIcoxy, carbonyl, am do, alk q%g .cyano, nitro,
CO, H, am n&Yepsheat kfyflalreﬁr% ang)cxfIgheriFy ﬁrﬂwg] uﬂ%,aar% 9° o Bich Beyig iggpenes-
t hi oal | cyl pro?fat ) @RAlAcaiRebREPE M GhaBdyK ringdi wmr:af eth sﬂu&u&&&nﬁxﬁ@@dﬁ ment ,
to a non-arqQmatic, nonocycljc or polgcycllc rlqg 8 rbon and in
addi tion t d9¢E8 ﬁafbe@r%rsulﬁah%%ow OEGX SFFERCBIOTH it a o9 ‘gé}?et‘m%f{“t he
ring. A hetagdes yebahdoht cy@lcatp 1m1meeaa@m@rm rm&er dﬂiébh@nthﬁﬁﬁi}&loﬂl@lt he
ring so Iongﬁas the ring_is not gdere nce.

il Sibeler g da
Exanpl e¥ of® F’?P‘@E‘?%F%F‘k@q’”ﬁ@‘r%’ﬂpﬁ injepfd faas@ﬂ rhlsa e7 fﬁfar efef jing-dp apgifier
pi peri di necmpbd@E ZeRalodlyl BRE-3 maﬁwml ringn 228 @fusdRtly, thd d‘jreloalkyl group

heterocycloallcyl roup, i s no C ri bIC I|c to i n
structure ?“gﬂz‘ﬂft% "a’cfél'i’sflf“gﬂq’ty }@Lﬂgﬁb Hggarug'rlrshyd? £ Foxs: ‘S@@’ "%H‘?Qt rogen
or any Conblkﬁllaﬁﬁcmndlblﬂﬁﬁrﬁeé,,cyﬁﬁ), fas,tcof, hﬂﬂﬁorm&@aalkjrlﬁtnﬁﬂ,aﬁﬂlqﬁanﬁﬂf@@ﬂbdmmt t he
I|eterocycloa E% 3-12 menbered ring. In another enbodi nent the

heterocycl 6 menbered ring. In another enbodi ment the

heterocycloalkyl is a 5-7 nmenbered ring. In another enbodi nent the
het er oc3tcl EWEKY| i s 4a “HetBocycloalkyl” group refers, in .one embodiment, to a non-aromatic,

monocyclic or polycyclic ring comprising carbon and in addition to carbon, sulfur, phosphor,
oxygen or nitrogen, as part of the ring. A heterocycloalkyl group can have one or more double
bonds in the ring so long as the ring is not rendered aromatic by their presence. Examples of
heterocycloalkyl groups include, but are not limited to, piperidine, piperazine, pyrane, morpholine.
25 Preferably, the heterocycloalkyl group is a monocyclic ring or bicyclic fo a ring structure
comprising in addition to carbon atorns, sulfur, oxygen, nitrogen or any combination thereof, as
part of the sing. In another embodiment the heierocycloalkyl is a 3-12 membered rng. In another
embodiment the heterocycloalkyl is a 6 membered ring. In another embodiment the
heterocycloalkyl is a 5-7 membered ring. In another embodiment the heterocycloalkyl is a 4-8

30 membered ring. In another embodiment, the heterocycloalkyl group may be unsubstituted or
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30 nenbered ring. In another enbodi nent, the heterocycl oal kyl group mAy be
unsubstituted or WD 2008/ 149345PCT/ 11, 2008/ 000747 substituted by a

hal ogen, h hydr oxyl , al koxy, carbonyl, am do,_al kyl am do
dlalkylama%B%Ig}gg%/{g‘iS nitro, CO211, ami no, nnnoalkylarnlﬂdV“%WﬁWW€§ﬁanino,
carboxyl thio and/or thioallcyl. [ 0055] The terns "all cyl al koxy",
aIkthanaIIcyI "allcylaryl", "al kyl cycl oal kyl "

"aIkyIheterdﬁ?@W@ébkymﬁpgﬂahkwmﬂlE@emﬁaﬁ@ds ammdmﬂamkmlahmmﬁmadﬁﬂ@ﬁhxhln one

ﬁQFSSLEin o e o B SR I PR RO B U St Bl R or oup,

respe tiveli The alkoxy hal oal | cyl, aryl, cycloalkyl het erocycl oal | cyl,
het er oaryl &P%5ahi Jhoupsnnr @lglllaer’ nitkyheloakabd @éﬂﬂﬂﬁaﬁbﬂEbyﬂmﬁwnde

but are not M&&&y&l@aﬂgﬂ “ OB ary R A4l RGP S}Efé?% Dbl e lj:!kgfe for

CE12-N(Me) 2 etc é onme efrbodi nents of etic proce
some of the Squp.agdgfine éli’?ﬁ?)dlﬁlé%‘ tey pRsoxpphaialiy), dely C»YC%Pa]éfElhwcldoaﬂxyﬂAblkrowl Al k

- tris(4- hysdeeny RRARELEH AN EnCiRob Datoalyl RIN fefbalRothd: Qishid), K¥koagl ne*
or amino groups are as defined hereinabove. Examples include, but are not Bmited to, CH»-OFEL,

CH,-N-piperidine, CHy-N-piperazine, CH-N(Me), ete.,

{0056] Some embodiments of a synthetic procedure for some of the tri-aryl compounds are

10 provided in scheme 1:

R=0Alk or Alk

L1 - tris(4- hydroxyphenyliethane
CH3

HO-— % oy mamich
reaction
dinlityl amine®
formuidehyde
HO0/EOH

reflux

« may be NH(CHy)s m//v\\/m

W

' I

[0057) In another erbodiment corppounds IV-IX are prepared nsing the Mannich reaction as
deseribed in scheme ! and in Example 1-7 using 1,1,1 tris(4-hydroxyphenylethane as the

15 starting material,

[0058] Some embodiments of a synthetic procedure for some of the tri-aryl compounds are

provided in scheme 2:
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formal dehyde H10/ Ef 011 reflux acetic anhydride OEt 01.1 OEt Okt

WO 2008/149345 PCTAL2008/000747

R

CHy CH,
Cran  n ) o
brominafion @& O B o /@\ R
B Br R R

M OH
R s aryl, heteroaryl, cycloalkyl,
*  alky! or hateracycloaliyl, amino

< Lo

CHa

P s QAlK, OPh, Alk, Aryl

[0059] In another embodiment bromination or nitration of the commercial 1,1,1 trs(4-
hydroxyphenyl)ethane provides the tris phenol substituted ortho positions. In another
5  embodiment, exhaustive reaction conditions give the hexa sabstituted tris phenol. Methytation or

alkylation lead to the His-methoxy or tris-alkyl analogs.

[0060] Some embodiments of a synthetic procedure for some of the tri-aryl compounds are

provxdcd in scheme 3:
: i ;,MQBF Rﬁ

AlkMagl or
AryiMgl

-chiorination

10 Ra ,
M is alkyl or aryl

(00617 In one embodiment, a Crgnacd reaction of avyl magnesiom bromide with aiyi ester or
diarylketone provides the tiaryhmethyl alcohol, as descibed in schewe 3. Chlmmduon of the
triarylmethyl alcohol followed by its reaction with methylmagnesium lodide yields the

compound as shown, with Ryg being & methyl group.
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[ 0057] In anot her enbodi nent conpounds |IV-1X are prepared using the Mannich
reaction as described in schenme 1 and in Exanple 1-7 using 1,1,1

tris(4- hydroxyphen /pet hane as the |ISstarting material. ‘iLQQS% Sone

enbodi ment sVOFYR &P heti ¢ procedure for sone of the tr¥CHEgI8EHKounds are
provided in schene 2: PCT/1L2008/ 000747 OH OH R is aryl, hoteroaryi,

cycl oal kyl, al kyl or haterocycloal kyl, amno CH3) RRRR P is AIR OPh, Alk,
Aryl [0059] In another enbodi nent brornination or nitration of |he

comer ci al [1062] In ¢neiembddiménydhie iy phier pippidtsrepbernpratical esnitoligort cangriphgtel

substi tut Edco%mﬁs Qiqﬁtls Enlvgn%%n dlll({] a caf'u%}, Iaﬁlruent, or any combination thereof.

{0063} In one embodiment, this invention provides a pharmaceutical composition comprising a

compound of formula I:

Roy R3
HO OH
R
‘7
Ry 7 R,
Rg Rs
P OH 1

wherein
Z is carbon, nitrogen, phosphor, arsenic, silicon or germanium;

Ri, Ry, Ra, Ry, Rs and Rg are independently the same or different comprising alkyl (Cy-Ce),
alkenyl (C;-Cg), alkynyl (Cy-Cg), alkoxy (Co-Cs), alkylalkoxy, haloatkyl, alkylthaloalkyl, aryl,
10 atkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkyleycloalkyl, alkylheterocycloalkyl,

heteroaryl, alkylheteroaryl, amino, monoalkylamino, dialkylamino, or arylamino; and

Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (C;-Cs), alkenyl (C;-Cy),
“alkynyl (Cy-Cg), alkoxy (Ci-Ce), haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroaryl or alkylheteroaryl;and

15 a carvier, diluents, or any combination thereof.

{0064]  In another embodiment, the composition of formula T, further comprises an excipient, an

additive or any combination thercotf.

[0065] In one embodiment, this invention provides a pharmaceutical composition comprising a

compound of formula :
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5 enbodi nent,

anal ogs. [0Q e, enbodi ments of a synthetic procedure for some of
i

tri-aryl co

al kyl or aryl [0061] In one enbodi nent, a Crignant reaction of aryl
magnesi um brom de with aryl ester or dial-Ake:tone provides the
triaryhnethyl al cohol, as described in schene 3, Chlorination of the

triaryl methyl alcohol followed by

yi el ds the

2008/ 149345PCT/ 11, 2008/ 000747

provi des a

invention and a carrier, diRkUent;

enmbodi nent ,
a conpound

conmpound as shgwgy W thiR o being met hylp group. WO

phar maceuti cal conpos
hat r@an, t hereof [0063]

this invention provides a ph
of formula I: 5CH wherein

wherein
Z is carbon, nitrogen, phosphor, arsenic, silicon or germaniu;

R’, R” and R’ are independently the same or different comprising hydrogen, alkyl,
haloalkyl, alkylamino, alkylester, phenyl, benzyl, alkanyloyl, acetyl or benzoyl;

Ry, Ry, Ra, Re, Rs and Ry are independently the same or different comprising alkyl (Cp-
Ce), alkenyl (C2-Ce), alkynyl (C2-Cg), alkoxy (Cp-Cg), alkylalkoxy, haloalkyl, alkylhaloalkyl,

- aryl, alkylaryl, haloaryl, cycloalkyl, heterocycloalkyl, alkylcycloalkyl, alkylheterocycloalkyl,

10

15

heteroaryl, alkylheteroaryl, amino, monealkylamino, dialkylamino or arylamino; and

Ry is nothing, oxo, hydrogen, hydroxy, halogen, CN, NQ,, alkyl (C1-Ce), alkenyl (Ci-Ce),
atkynyl (C-Cg), alkoxy (Ci-Cg), haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroary! or alkylheteroaryl; and

a carrier, diluents, or any combination thereof.

{0066}  In another embodiment, the composition of formula II, further comprises an excipient,

an addifive or any combination thereof,

Q0675 In some embodiments, this invention provides compositions which may comprise af
least one compound of this invention, in any form or embodiment as described herein, In some
embodiments, the term “a” is to be understood to encompass a single or multiple of the indicated

material. In some embodiments, the term “a” or “an” refers to at least one.

10068} In some embodiments, any of the cowpositions of this invention will consist of a

compound of this invention, n any form or embodiment as described herein. In some

26

exhaustive reaction conditions give the hexa substituted tris
phenol . Methylation or alkylation |lead to the tris-nmethoxy or tris-alkyl

t he

e provided in scheme 3: R3MyBr Ri 1PRYNRBISROEYN | s

Rts reacti o®RaM th nmet hyl magnesi um i odi de

difrent, this invention
t he conpounds of this

I n one

rmaceuti cal conposition conprising



Z is carbon, nitrogen, phosphor, arsenic, silicon or germani um R 3, R2,

R3, R4, R5 and R6 are independently the sane or different conprising alkyl

(C2-05), aL&snxl Cl-C6), al kynyl (C1-05), alkoxy (C2-Cg), alkylal koxy,

hal oal kyl , SPRUBAAPERI Kyl , aryl, 10al kyl aryl, hal oaryl, BRyHIGAIS008747

het erocycl oal kyl , al kyl cycl oal kyl, al kyl heterocycl oal kyl, heteroaryl,

al kyl het eroaryl, am no, nonoal lcylarrtino, dialkylamno, or arylam no; and
R2 is nothing, oxo, hydrogen, hydroxy, hal ogen, CN, N2, alkyl (C-CO

al kenyl ( Clen@gdimahtk phhk cériypsi@@s of toigyenf@wilapnsish edsoeibikydf 2 campdund af igl ar yl |

hay oar vl NelatacuGl PRl analiiul el erpanelgal kyl, heteroaryl or

al kyl het er oaryba carrier, uents, or any conbination thereof.

[0064] L. another embodi ment, the conpositiononent, an additive or any

conbi nat i on%fker eamomg gemsiocnts e wprBefsresRes © B dclupigeefithdRdipto\rees a
phar maceut 'a%éﬂt, SRR I:dngﬁwﬁi@ OP St Retich, GOWRO M iRfion| @M} Actibv® agW) and

2008/ 149345PCT/ , 2008/ 000747 .0 R' wherein Z is carbon, .nitrogen, phosphor,
ar seni c,’ siRPEBpPIBally ascarigc ARfiors, excipignts, guolligais, sebilzess, §in RS FENIONT I thehe
sane or di fheh@iuGOMatdS! ROsddh98Ment@| h¥im “consisting essentially of” refers to a

composition, whose only active ingredient is the indicated active ingredient, however, other
coxﬁpounds may be included which are for stabilizing, preserving, efc. the formulation, but are not
involved directly in the therapeutic effect of the indicated active ingredient. In some embodiments,
10 the term “consisting essentially of” may refer to coraponents which facilitate the release of the
active ingredient, or other active ingredients, however the pmﬁary compound mediating a
therapentic effect is the indicated active ingredient. In some embodiments, the texm “consisting”
refers 10 a composition, which contains the active ingredient and a pha;:maceutically acceptable

carrier or excipient.

15 [0070]  In another embodiment, the invention provides a composition comprising a compound
of this invention, as herein described, or its prodrug, analog, isomer, metabolite, derivative,
pharmaceutically acceptable salt, pharmaceutical product, polymorph, crystal, impurity, N-oxide,

ester, hydrate or any combination thereof and a suitable carrier or diluent.

[0071] An active component can be formulated into the composition as neutralized
20  phammaceutically acceptable salt forms. Pharmaceutically acceptable salts include the acid addition
salts, which are formed with inorganic acids such as, for example, hydrochloric or phosphoric
acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and the like. Salts formed from the
free carboxyl groups can also be derived from inorganic bases such as, for example, sodium,
potassium, ammonium, calcinm, or fertic hydroxides, and such organic bases as isopropylamine,

25  irimethylamine, 2-ethylamino ethanol, histidine, procaine, and the like.

[6072]  The compogitions of the present invention are formulated in one embodiment for oral
delivery, wherein the active compounds may be incorporaied with excipients and used in the form
of ingestible tablets, buccal tables, troches, capsules, elixirs, suspensions, syrups, wafers, and the
like. The tablets, troches, pills, capsules and the like may also contain the following: a binder, as

30 gum tragacanth, acacia, cornstarch, or gelatin; excipients, such as dicalcium phosphate; a
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5hal oal I cyl, al kyl am no, allcylester, phenyl, benzyl, al kanyloyl, acetyl or
benzoyl ; R, R2, R3, RI, R5 and R5 are independently the sane or
di f f er ent conpr|5|n al kyl (Cr C6), al kenyl (C2-C6), al kynYl (C2-C6),
al koxy (C2-¥BYUSA4R4N al koxy, hal oal kyl, al kyl hal oal kyl , PGYN-ROOSBIRYA ar y| |

hal oaryl , cycl oal kyl , heterocycloalkyl, aIkyIcycIoallcyI
alkylheterocycloalkyl, het eroaryl, allcyl heteroaryl, anino, nonoal kyl am no,
di al kyl am no or arylam no; and 10R7 is nothing, oxo, hydrogen, hydroxy,

hal ogen, G\I’dism%mu@ Jg&lt s(lcq'}]as &Qﬂ stafa 5@@% l‘;tai(cﬁ:jalg%Q ac:dazlnbmyﬂca (agbn%) uﬁh l§x§) Xy
(G -C6), haloal , ancyl aryl’, hal oatyl,” heterocycl oal
aIkyIheterO@V@Nﬁwmﬁvmﬂwh@déWﬁﬁ?ng@Fﬂ%ﬁwwwhﬁvéwd&WVpor@ﬁ@mauﬁaﬁﬁﬁﬁhdor
di | uents, or gapyi,cQuhli Mas%@ppkmﬁteafof WRA6RL B ADQIAEEE MR HEREage LIP
conposition of formula I, her conprises an eXcl pient, 15an aédltlve or
any conbi nafidrans 3 ¢priseit may @e@mlmﬁdcbw ip malptydit tsrsbave typhiadiqpid gesTier avious
prOV'desSCO%E9§h&aﬂR§m$Qhﬁﬁmﬂﬁ%cﬁ&ﬂ@g&ﬁéoﬁ&ws@ﬁé&ﬁpﬁgpQQﬂﬁﬂﬂﬁ%f%EdEQ&é
invention, in any form or enbodi nen descri bed “herei'n, hi sone

enbodi ment s Foif-fier imgtper,taplets, gills.or spsyprdensteooded wite N@B@Pp%éﬁ & iy éh’!@r’ @f

mul tiple of memémhmtfmcmfc d%d stkdosS %“%&%Q byl Qﬁp&@m 2

"an" refers to at” | east one. 668£In sone enbodi ments, any o

conposi ti ongs BesertRives W@nmddﬁvvwllgi SUSH S iCBEY oft %m*@@#amn@ 2gflitipin j the actwe

i nvention, icanNds’ Ak MbOline i TRPtsn@Bndg a6, DS DNOLELY - cohtbis® &raeasé/\Qr
2008/ 149345PC171L2008/ 00074 enbodi ments, of the compositions of this

i nventi o m@ﬁﬂmﬁ%h§$§?P@§§§WFﬁﬁiﬁvn@@“ﬁsconpound of this invention, in any
formor enbodi ment as descri bed herein. (00691ln sonme enbodi nents, the term
“conprise" [8fBrs W anddve chbedivsi,ome @bmpdigiohncl Gt RGnd6d bMEprise one or more,

pharmaceutically acceptable carrier materials.

[0074} In one embodiment, the carriers for use within such compositions are biocompatible,
and in another embodiment, biodegradable. In other embodiments, the formulation may provide a
15 relatively constant level of release of one active component. In other embodiments, however, a
more rapid rate of release immediately upon administration may be desired. In other embodiments,
release of active compounds may be event-triggered. The events triggering the release of the active
compounds may be the same in one embodiment, or different in another embodiment. Events
triggering the release of the active components may be exposwre to moisture in one embodiment,
20 lower pH in apother embodiment, or temperatire threshold in another embodiment. The
formulation of such compositions is well within the-level of ordinary skill in the art using known
techniques. Hustrative carriers useful in this regard include microparticles of poly (lactide-co-
glycolide), polyacrylate, latex, starch, cellulose, dextran and the like. Other llnstrative poslponéd»
release cartiers inchide snpramolecular biovectors, which comprise a non-liquid hydrophilic core
25  (e.g, a cross-linked polysaccharide or oligosaccharide) and, optionally, an external layer
comprising an amphiphilic compound, such as phospholipids. The amount of active compound
contained in one smbodiment, within a sustained release fonmulation depends vpon the slte of
administration, the rate and expected duration of release and the natore of the condition to be

treated suppressed or inhibited.

30 [0075] In one embodiment it will be desirable to deliver the compesitions disclosed herein

parenterally, intravenously, intramuscolarly, or even intraperitoneally. Such approaches are welt
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agent, such as the conpounds of this invention, as well as inclusion of

ot her active agents, and 5 pharnmaceutically acceptable carriers,

exci pi ents, (zrr{}?l |ients, stabilizers, etc., as are known in the

phar maceut i CAFFEEESt ry. I n some enbodi nents, the ter m™dGREPEPIHY
essentially of' refers to a conposition, whose only active ingredient is
the indicated active ingredient, however, other conpounds may be incl uded
which are for stabilizing, preserving, etc. the fornmulation, but are not

i nvol ved dikn@ot foythd skilteh ertisdne sapeaf tihch efef faober désctifed, fonediagaleed ety do.

i ngredi ent .. J 0 di , ’ t G ORSI-SE ially of'
my refor P8 bpORerre AT TR AR Festaes T bR RAGERbp ALY

i ngr edi ent by oefeetdzein aetdiy embaneandi epltsons hdwby extivehenpoimiara feenipou red

medi at i ng herapeutic e [ i.ndi c . i ingr.edi sone
enbodi nment ??él?ﬁcé’%%é:?% a¢%68%éllgg%ﬁ|s !ﬁnéy'é r eéfp!éﬂié gkﬁ‘g&tgq%%ﬁ%géﬁdi%%,a%%ﬁ%u Scujgﬁt ai ns
t he act isve a hghedpenticeindsca Didpersinmcwet ilealbk prepared pt alybaolc Bqmd pelyagirylene

excl bl ent - ghod A7 Qe MRS i CHRAIRBL st Ol AL R8s BE i€ reThng
conposi ti o corpri’'sing a conpound of "thi's 1nvention, as herein descri bed,
or its prodictgs ardmalsdg, prasgeaterainshibe elpbiitagng dien of ati¢ro@ganshaswicebiclesal | y
accept abl eaﬁﬂu&gi phar maceuti cal product, polyrnatph, crystal, inpurity,

N- oxi de, ester, hydrate or any conbination thereof and a suitable carrier
or diluent. 007gﬁAn active conmponent can be forpulated into the

conposi ti o048 ndptepdiar Zagodinentph ¥ilhbceeferbls) e jrelide Bpioaip peensafor exagiis

Phar maceut iseals ¥r asmept@Rkige. Sl bifier] BobERE NBrorakd AAeHHEdNOBE SRl InfectabiBi Ch
are formed wth i nor_ﬂanl c.acids such as, for exanple, hydrochloric or
phosphor i ¢ caEpgdionsgyill e desirgic Bielopsed @by ign offecetiegabloseqipprtiont e g piopsht
nmandel i ¢, apsht b8e hdeboagetlidiaink ABOBHor, FR B AlpR, S8R 18 HoBOXHIneAr ORSLGAN al SO
be derived frominorganic bases such as, for exanple, sodium potassium
ammoni um c3EEPHRPBISRS-f erri ¢ hydroxi des, and such organi ¢ bases as

i sopropyl am ne, 25trinethyl arnine, 2-ethylam no ethanol, histidine,

procai ne, &ud7it hePatenteal véh:é 2fchide iC canmpin Snibbdimsnto fodivechiores eslatiannR@pd’s on ar e

fornmul ated , n_one enbodi t far or _e'v%r . rein e active,
conpountie. ey b FHEST B ree dieakure SHeetmbHEERY EESkOH S

i ngesti bl e ichidt €, anbungiaht kEblistes, daode seplaapsubes as @osxbass] osRBgensi ons,
syrups, wafers, and the like. .The table troches. pil apsul es.and t he
like may al'§8® eoﬁ'fcgg}]%ﬁfeh e RAGTR méa({)dlﬁiﬁage?l?y aésé’%éﬁg’heﬁ“th% l}cgé%ig%{rﬁwﬁrfp %caci a,
cor nst ar ch antonicgBblatanmxidexs,icpilaing spents eh gass ghddlallide um phosphate; a WO
20081149345PCP11120081000747 di sintegrating agent, such as corn starch,

potat o st afgphey allgis&-hé:erﬁo%hgneﬂ@,q?é &ﬁlp&iﬁ%%f s kDo BAY be SHARES: HRGAKSI UM

st ear at e; and a sweet}em ng_ agen , SUQ as_ sucrose, _| act ose or s'accharl n may
be adde® ordowges|iavorhiag weh ongakodmenels feian subiest-| Topre\gpedimgitedn, or
cherry flavgnifigis WaR hieudoRadRtdd 50 Bshs & GRRSHEmg iplr ABY HAEAI N,
in addition to materials of the above type, a liquid carrier. Various
embodiment, the compound of this invention is administered at a dose of 0.1 — 10 mg, or in another
smbodiment, 0.1 — 25 mg, or in ancther embodiment, 0.1 50 mg, or in another embodiment, 0.3 ~
15 mg, or in another embodiment, 0.3 ~ 30 mg, or in another embodiment, 0.5 — 25 mg, or in
25  another embodiment, 0.5 ~ 50 mg, or in another embodiment, 0.75 — 15 mg, or in another
embodiment, (.73 — 60 mg, or in ancther embodiment, 1 - 3 mg, or in ancther embodiment, 1 - 20
mg, or in another embodirent, 3 — 15 mg, or in another embodiment, 1 — 30 mg, or in another
embodiment, 30 — 50 mg, or in another embodiment, 30 — 75 mg, or in another embodiment, 100 ~
2000 mg, In some embodiments, the compounds of this invention may be administered at different
30 dosages, as a function of time, or disease/symptom/condition severity, or age, or other factors, as

will be appreciated by one skilled in the art.
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5 other materials may be present as coatings or to otherwi se nodify the
physical formof the dosage unit. For instance, tablets, pills, or capsules
may be coaRgg }h shel l ac, sugar, or both. Syrup of elixir may contain the
active co AP 1€t ose as a sweetening agent methyl, HEdGLHMHYar abens
as preservatives, a dye and flavoring, such as cherry or orange flavor. In
addition, the active conpounds nmay be incorporated into sustained-rel ease,
pul sed rel ease, controlled rel ease or 10 postponed rel ease preparati ons and
formul at i on&79] 008]chmpamdt blethisenpotommeat be béreinsorp os iviricon gosefest Hi sne

i nvention C bI rrier

et on GARNGRAR, A0SR P DRTCEL L ARLLY BEEERLATS RRTL L
conpositioﬁ@waﬁﬁﬁbﬂm@emﬁamﬂbﬁ@ﬂs@W@anmaﬁﬁmm@mﬁéﬁb@@mﬂﬁnf5HmlmdegmmMable

I other erehRdIER! S me! D AR ALANTEY oL O iRl ulcBhabd ey gopstant

| evel of ease of Ofe active conponent . di rment § ovweve

more ragi d apetbas ewpodimednbireg, |Ommt?a€treﬂﬂbodum§h259zdgnonmsmthﬂr ﬁmbpdmfylt Hemglesi red
In other e I r ered.
The. event o f o bl b o Tt ek s e
in one enb®dimepther eénbO@mrﬁéﬁa &t orjip anprhet ¢relrodisebioti mm et in aEvhemesab@dm@gé@u ng
the rel eas ne
embodi mont 50 T oar i FneaNBRE Dl 2 o UEGRIRAEH) e sE IR el G
anot her enédirgremtin afptker fegrbadiment| Wnmef Ofsuﬂ?o&@hﬁ@@dwe@%S g, welin asitiiehi n
the.levg @Inb&ru%{amg,%km'ahmh& G&B&m&& 9445 Bdn m%é’f‘erﬁt?oﬁﬁ% %ﬁ&g. Illustrative
carriers useful 1n thi's regard 1nclude mcroparticles o

(lactide-c eol i de) polyacrylate | at ex, starch, ceIIquse dextran and
the like. &%ﬁé i Whilss e agoripaunds p%élave?*é%ne%@eb% Afrinistered; sicfhgpole active

supr anol ec lph&fna&m@eﬂe'&g%ﬂr taey Wi 6B b6 QBAArih SEmBinAHOR with Qb or JﬂMzdroﬁﬂhbdrﬁﬁémﬁlor e 25
(e.g., a cross-linked saccharide or oligosaccharicle), and, o tlonally

an ext er nal® ﬁyéfmﬁﬁﬁﬁg thﬁmgﬁgﬁﬁbWFﬁWiWF@E“@HﬁﬁHﬂﬂﬁxm@@€H°§@9dﬁaﬁ%
pbosphol i pidisrdes hel/BRdBbnOEs Wil bi ViRlcSREPHNE sE0st At ad. h BrogReergiiiadhient |
wthin a Sﬁ%talned r@%gase formul ation gﬁg?fds on the site of

adni ni st’ra MPPRESs pidpePraTRt BYHERM BH be Sl5h7d STAFERDLEER AT P08 WER ur e of
t he condi t iagsust© ﬂa@ldersaﬁh@ﬁ SHPRIES &eldprelfhyla&m &icked. 1n Iboildd @hdIdiHeNEe
enbodi nent it mn$ % esirabl e % del 1 ver t@@ ositio s dlsclosed

her ei n par SHERARFSEY Br seoitseie tia Pifereptionissy i d 165%1@8 05 CQERBion thereor,
intraperitoneally. Such approaches are well

2008/ 14934 8R¢EH/ 1L 2B084i0G0 Tk Tolopmwnds ¢fchd prescsﬂenvehlefojx @n ok sad, elmxrngl}vfor\znhi ch

R0 4 B ASRG BPolhon HATE gl by M R or P
|ncorpdwatédmﬁysﬂeﬂ@mnmtemnkmm@eﬂﬁ@MmHQWD@ﬁnwémmgrmaadehon@mu&mmﬁﬁmactive

compouns, 3 S o PAAPIRGRLAN. 521 50 SRR BALLS Y
hydr oxypr opgrrepsite lfd)rdlsfeconﬂiﬁglp being onkdriEhgseaday de lperfamedp mqeeeiﬁidb (gh.y caming

liquid pol Yith oﬂ{cf) (}fcnf?cl ﬁwer?&'azg f(mo Enltu €1t)'h(§‘ cﬁ!moﬁqur o bn%t’lonl (% émJSt be

st abl e under t ondi tions of manufacture storage an
preserved adliionge a diviecsgrom-ani nati ng action of nlcroorganlsns, such as
bacteria and fungi. [0076]1n another enbodinent, it will be preferable to

i ncl udesi spbeni ¢ ag@NMdSitiofa0keti®X a8t Gnay generally be employed in therapeutic amounts as
indicaled I the PHYSICIANS' DESK REFERENCE (PDR) 5%d Fdition (1999), or such
therapeutically useful amounts as would be known to one of ordinary skidl in the art. The
compounds of the invention and the other therapeutically active agents can be administered at the
recommended maximum clinical dosage or at lower doses. Dosage levels of the active compounds

30 in the composifions of the invention may be varied to obtain a desired therapeutic response

depending on the route of administration, severity of the disease and the response of the patient.
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to sugars or sodiumchloride. In other enbodi nents, prolonged absorption of
the injectable conpositions will be desirable. Prol onged absorption of the
i nj ectable itions can be brought about by the use of nts del ayi ng
absor pt i on,\%g&gﬁ‘%ﬁpl e, al uni num nonost earate and gel a}?qTﬁ‘”‘g’ﬁm?%‘g
conpositions. [0077] Parenteral vehicles include in certain enbodi nents

sodi um chl ori de solution, Ringer's 15 dextrose, dextrose and sodi um
chloride, lactated Ringer's and fixed oils. Intravenous vehicles include
fluid and nilerdomhinaticapier riestdeinisteres] e sap@htp tcempesiilonhios he pssinglsctosags folmse
based on Rpahig W IEaSCinANicifetd K8 BREARINAN: A3 ARG ALhelAYl L ves
may al so be present uc exanpl e, antim crobi a? I oxI dant s,

col l ating afgr@wiased % riegratateyenwesitiong thah are |givee af o 287¢ timg omditierehioitnesest S t he
conpounds gjf, é?lYecQ& TRY: Asadmbiieiered at various 20 dosages to a
subj ect, V\:hleé neS e BE)gp‘femanE‘ltégl%lesglgl)humam subject. In one enbodi nent,

t he corrpou S of thls inventjon is adm nistered at a _dosage of 0.1 - 200 ny

per day.” | i8Rk ehis@armassitcat qmpession GHRImBRse: COmPARPEHY |ﬂ?51°'1m‘“§m%‘ﬁ?+?‘}?|°§t er ed

at a dose ahn ﬁtri:ﬂ&er'mcilﬁe Hﬁhanﬁd’cedﬂﬂal@ﬁ&iebl@tﬂe e didmnbs mQotld oﬂlq@@fdfrg ,suc,qarasl n
anot her enbo |rrent ILn anot her enbodi nent 3 - 15 ng, or

i n anot her FPHER %’ caﬁ‘“lgs’ -P”%t?)* ﬁ@“m%lf %“FPeﬁ%QS’tg*h‘é’rx"%n%B‘&ﬁ‘%rﬁdS’ 6°g% 995 ny,

or in 25 am@gﬁagfon@srm«ﬂidmg Nkatal Qod uretdl) éﬁﬁyou&ﬁqed Phanathetale e ptht® tiied. 75 - -
15 ng, or i.n_anot her enbodi nent, 0.75 - %’%‘F‘ﬁ i n_angt her enbodinent, 1

5 g, or i MHNGENES WHEEYshER cliplosic 2’(??“1‘%\313 WE ShESr ERpTaTHERHC 3 - 15
my, or ien @E@ﬁxﬁ@fn @Hn%ﬁglg MR Hompdunds HOthi¥Guvettionichn %ﬁnﬂﬁﬁte@@bﬁﬂgﬁ}émb}r g - 950
mg, or in another enbodinent, 30 - 75 ng, or in another iment, 100 -
2000 ny. | EGE SEBBRCHRHP “‘a‘f‘}‘?e"féd’r"r%dﬁd‘s‘{%e *th 091‘11"1’1‘%3}%33@% PR r
admi ni st er egnflediclch@roe e c&@ﬁ:ﬁ!ﬁ(ﬁgﬁﬁm ﬁﬁenﬁcnf L b ipBibd Qi titoe TEhe pldparation can

as wi. |l be

di sease/ sy nVcandi t i on_severit or other factors,

obor coi at SABBY BARERES P Eh R, B i SREHT TN T0747

([joo79] The mm@ﬂxﬂﬁﬁatﬁﬁ of Biliguid VBN bRPuridY, dey &itaNippl@ied AdininahtiodWsn
osages,

0 the ¢ ounds of t i nventign are .
adm i S¥or OB <EELEE gfe 4 Mg MRS ot "B ELAPRENT: e COTBEIHES o
t hi s i nventb@posiios cauthiih Bt & petdsh] &rmalatias agae ahbdding, the ForndlaBdiQioheiises a
enmbodi nent . 3 or .i n anot her . enbodi . i n anot her enbodi nent
TS g, or FRETE TR ARt SIGOH o B PGt her | enbodi ment 25 ng. | or
i n anot her enbodi nrent 30 ny, or in another enbodi nent 35 ng, or in another
ermbodi ment [¥84iny, Thewhimacnisrtrempeitivo ¢F e itventin pag, begrephmd binoowe dissivirgdi ment

50 ng, or iy r;g;g%%ﬁl ﬁﬁng\ogﬁlm&hrggfpr ssbs. e e} a%%ﬂﬁs*&%&ozs,?gp%&hﬂs%ﬂés $%hil'0.

in another e anot er enbo i n anot her
enbodi ngnt HWEREWQ or their lphwsmh@tcﬁbrtolelﬁbd)dmvems 80h pysalty estérs i\éfi’wiehemd thaiibeli ment

85 ng, or X r%g%f&@!ad&%%@&&ﬁmﬁ th%Q)ungse Qbn ésWeﬁ’inQst Q%1h£ﬁb8qﬁem&en%5 ng or

i n anot her
and converted by customary methods into a suitable form for administration, such as tablets, coated

tablets, hard or soft gelatin capsules, agueous, alcoholic or oily solutions. Examples of suitable

inert vehicles are conventional tablet bases such as lactose, sucrose, or cornétarch in combination

25 with binders like acacia, cornstarch, gelatin, or with disintegrating agents such as comstarch, potato
starch, alginic acid, or with a Jubricant such as steadic acid or magneshum stearate. Ixamples of
suitable oily vehicles or solvents are vegetable or animal oils such as sunflower oil or fish-fiver oil.

- Preparations can be effected both as dry and as wet granules. For parenteral administration
(subcutaneous, intravenous, intraarierial, or intramuscular injection), the compounds of this

30 invention or their physiologically tolerated derivatives such as salts, esters, N-oxides, and the like

are converted into a sotution, suspension, or emulsion, if desired with the substances customary and
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[ 0080] Whi | e the conpounds of the invention can be adm nistered as the sole
active pharnmaceutical agent, they can also be used in conbination wth one
or nore Othﬁ§2§§ﬂ 3und, and/or in conbination with other agents used in the
treat nent and/ rTEgglenti on of the diseases, disorders Hnd8se¥RHi ti ons,
as wll be understood by one skilled in the art. In another enbodi ment, 15
t he conpounds of the present invention can be adm ni stered sequentially
with one or nore such agents to provi de sustained therapeutic and

pr ophyl act i sgitabfefferghis purpyse. dorokivanie, estifvitierrensther inalizcionBoaunmils amasperieliquids

adm ni st er Vi, i ffer - iffer | a i i on
Cher eof . [ GOBIT it OEL b B8lon s AL EHPL hufbiiE e e ERIRLRBIL T
used, ei t hercegiablghdiuvents.ilpstaivb pitrard these of petrolovrhi aniwal, opgetsblehor oydittetic origital i ti es
for prevent4 [ i t ] [ 20:di r n_sone
enbod ment & Saafc SRR AP yGARG o A% Gl SEASER, Ol Bt RO Lol hnd

| i mi tatiDn,relatad yaasolutiend; st ighyenls el omeryisopgieten pelyétatene divet aeggiati on,

wound debrhﬂﬁﬂggﬁm&§&ﬁmﬂm?§?ﬁ%%h$ggdg&g&opriate for the condition being

treated. These can be per sequentrally (e.g., treatnent with a
conmpound of t?_e invention follow ng surgery or radiation) or in conbination

(e.qg., in addrti ohrePEPEaERIeY PREgRGTRIFT. comgosiinns »ith SOnRRIAT B AomaRReRt g

agent s nmay gENeiaktby ke dena qyg@miy,ns&ﬂ%ﬁp@%h@a@ bated BSanl ReHsGatedei n the
PHYSI Cl ANS DFSK,REFERENCE (PDR) 53rd Edition (1999), or such .

t her apeut i FRPYPSPUEREHAreddn it Rtserhagmiven s guasblkn siths: ©HIGA eolgroneir grshensipns ki | |

in the art.holber, canToMRAsi0k rbri6uhidVE M hPendibslint ﬁ@inﬁéﬂ&?fe ihBRbARSUIbLEa! | Y
active agents can_be adm nistered at the recommended naxinmumclinica

dosage or é’f"’WB&e?he@ffé’@%t?onlﬁib%ﬂéﬁ’é’ﬁI“”é‘%}lélﬁgd- ofhe pfEe Herapsptic phedisti Apdlenmingd t he
conposi t i ongthakcipib@s WhE Ak ipRAmMARNGIIS) ABdptEl ah® coHPafbld wah dR skt thddagfapeut i ¢
response d e#@qu,on‘the_route of adm nistration, severity of the disease
and t he re§§8 SAGPISRY Sy 0T BATPIS, YSTotE fadress Bl Sbosh 9bdrdkerré

conbi nat i orogBiRates teRbNI Bt LK, A IGRRRR SuERERAStdhI GRS AhindSantbustk B! €
dosage form containing both agents. \Wen adm ni stered as a conbi nation, the
t her apelit i @“’&8%%“%’“&‘5% BER ot st e T8 AFArAPTP L BHE aePuhuhiphepbange e

gi ven at t hie esfadPedehsOE toketk InheBient tines, or the therapeutic agents can be
given as a single conmposition. 5 [0083] The pharnaceutical conposition can

conprise t %8&]0 MR %M%%m¥£sh§ﬂdn Y Eo’?ﬁy Isu%?acm%' u(s)i'ﬁg, 137 example, creams, gels, drops, and
the like, the compounds of this invention or their physiologically tolerated derivatives such as salts,
esters, N-oxides, and the like are prepared and applied as solutions, suspensions, or emulsions in a

20 physiologically acceptable diluent with or without a pharmaceutical carrier.

[0087] in another embodiment, the active comﬁound can be delivered in a vesicle, in particular
a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in Liposomes in the Therapy
oflfyfectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 353-365
(1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid).

25 [0088] In some embodiments, any of the compositions of this invention will Acomprise a
compound of formula I-XXIV, in any form or embodiment as described herein. Tn some
embodiments, any of the compositions of this invention will consist of a compound of formula I-
KXIV, in any form or embodiment as described herein, In some embodiments, of the
compositions of this invention will consist essentially of a compound of I-XXIV in any form or

30 embodiment as described herein. In some embodiments, the term “comprise” refers to the
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can further include a pharmaceutically acceptable carrier and can be in
solid or liquid formsuch as tablets, powders, capsules, pellets,

sol uti ons, ‘%gsgens(i ons, elixirs, emlsions, gels, creang, or sug‘@osi tories,
i ncl udi ng r &l ¥i® urethral suppositories. Phar maceut i Cal'PY*A¥ &0t abl e
carriers include guns, starches, sugars, cellulosic materials, and m xtures
t hereof. The pharnaceutical 10 preparation containing the conpounds of this
i nvention can be admi nistered to a subject by, for exanple, subcutaneous

i mpl ant at i onnahfsica of @lel iedicatddractived agettherch esrledionPiind dfFampel 1etprnovwedes for
controlledr t onmpounds of this invention,over a period of
Cohe. The. pr SHERRSE Sler e SRR erho: ey actems e Siritials, omottent,

i ntraarteri alabiligns, et paaEkookmin the peahionicaf industy. g GuRlePadiabitdMhe @fa!

adm ni strat i.Qn.: l.l.aui d..0r. solid preparation, or by topical application.
Admi ni strat i %Slg%lﬁ%ssfgﬂg*/ &5 r%fgrsg%%o OISR 5P ‘lﬁ'&eacﬂ’f%&gr? Pt 4 heEleEd t or y
or a uretshr attivsupgedént.ohgweviih etiphapnpoedt ol becopesi tvhion £ foradigMihe, a

parenteral for tion:. J e odi ment , . the farnulatjon co i ses a

P hosone t harif ot Hllule, AL It i b e hepits Giret FobB4] The
phar maceut i ¢ulicacdapios ingicdigniofin sdnee énbodintenisthe m bengsiRp assestialy o REWS to

di ssol vi ng, ,m,XL0g: 0 Lng, .or tablet-form rocesses. For oral
adnini stratio nliﬁb cégﬂxgn,g%h%%%{)}ﬁ%%m%? llltgﬁ%dlée% i ﬁ%ﬁggﬁgﬁf 0? R@{op o comparable

physi ol ogi caiolegulesokugetais ¢t Wdicatodbdtive Sngsuicht, asweet, taher aatverisgreddnoxigess and
the Likegar ¢, .50.%8d W; LLi.ves customary for thi ur pose, ., such. as

vehi cl es, st ggaf@z%wg%mgﬁdsg%oégﬁaﬂvﬁg egl,ae n%ﬁ%méBP\g]@i%faEHa’%@ts’c?ﬁg’taoW&Pf}m

met hods i nt eAPECciyUile abheeritodimehtr thadminricatistig @rpidlycl” asy fadbletsapoaaas ed
tabl ets, haggi Q%501 i ul.es, .. aguyeous, al coholic or oily

sol utions. Exanpl es ftéotp ?%Le?%eaagfh%%?%grl TR P adnegrg Oglgﬁgtéﬁﬁ? tSWbICO’E‘%SHP%t
bases such s ot eogeosittonc whisk contrinsaby msvaingledien agd aphamtdeotivall P eyt

bi nders i kgarﬁ&%?%]ﬁ'rpie prnstarch, gelatin, or with disintegrating agents
such as cornstarch, "potato starch, alginic acid, or with a lubricant such
as steak acljgg or_nmagnesi um steatate. Exanples of suitable oily vehicles or
sol vent §7 ari"§ddBtoapleebedimgni el Pistep’s inyerstn apsovddmf dopiied okdpataifont.i Bhend ver
oi | . Prepar ahbcaigent A e &f Lreied pREAAS ddinYs égg:ja"lﬁ AR oggﬁt@u}n%é R

par ent er al gdrq]nl stration (subcutaneous, intravenous, Intraatterial, or

i nt r anuscul B¢t Phyoubinei patpabasds iprd Fhers caF be desesd isdipendenityico by we of idferent

Physi ol 0gi caidiyohbhaion] oM diotigaldd(ESuRHIASrialion pfLELS, ubhilXlGS, and
the like are conv&ted into a solution, suspension, or enulsion, i esired
with the sulfStUifEes sPaetelnsyausHly \ipsaoosrauosaspiy pats F0eSH0grdycan

sui t abl eo f Ohed, Big§ bP WIS @rcd fsRuLRXBHRY & ch%bl%@i:elﬂy%ﬁréger&if a0 6r diﬁéféch i @ri es.
Exanpl es are; sterile |I%UI ds such as water and oil's, wth or wthout the

addi ti on of PP ST HE Rt onfesthure Birarirdecny pear] e ke ebpsrtaiite raidjoitant s.

I 'l ustrati vietabbheumar & thdes@ition sidhnels e Moma RBBime € 364 8DL l'nigﬂlére§¥1mh@et ic

origin, for e)éanghrg, eanut oil, soybean oil, or mneral ol n general,

wat er, sal i s OByl Proarbodimentsthe gmahiend PEERHOTSER be Ya5ied e gafbrédry col s

such as pr apybengitghy g@bSofarpapei Vepbyth £6€ tHetedled 8F Be RERE G hEGdd FHLd
carriers, p%r.(%hl ‘glil arly for injectable solutions. £y0085 The preparation of
ti

phar macéu P9 6HSPF dh BORUET Assise: aerive! esipsndat. sis ondy
under st ood wdipht Recafb readlly Phs@abd ¥per®MebIGAARRSHL | ons are prepared as an
aerosol of the polypeptide delivered to the nasopharynx or as injectables,

ei ther as lidfﬂb'f g i Q(£ %Elu(l)lgg‘st(?gd t?lgtstl?nesnl%‘lfe%{‘}gﬂ is ldii‘ected to compositions and combined

therapies as described herein, for any disease, disorder or condition, as appropriate, as will be

appreciated by one skilled in the art. Certain applications of such compositions and combincd.
30 therapies have been described hereinabove, for specific diseases, disorders and conditions,

representing embodiments of this invention, and methods of treating such diseases, disorders and
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10 however, solid forns suitable for solution in, or suspension in, liquid
prior to injection can also be prepared. The preparation can also be

enul si fi ed. e therapeutic ingredient is often m xed w

exci pi ent s méQ&ﬁﬁgée phar naceutical | y acceptabl e and cdﬁﬂQQf%W@WVﬁHh t he
active ingredient. Suitable excipients are, for exanple, water, saline,
dextrose, glycerol, ethanol, or the |like and conbi nations thereof. I n
addition, if desired, the conposition can contain mnor amounts of

15auxi | i ar yosdityst ancebdjesiiyhdagiskeng k ngnprnémicsil deosniyed glont &, as gart pHhe

buf e 19 agsnhs: WoLah CINPAE obBLI %L 160698 SleolilSuARbINGLARES et

[ 0086j For toplc atio sur aces“usi ng, exanple
creans, geld thidinapsen. and the liKke, the conmpounds of this invention or
their physiologically tol erated derivatives such as salts, esters,

N-oxi des, a@fdif hepl K€ oRb&iRERD M nRDchdd BP ilie thvéios Qb o acBVBPENS1 ONs,
or enuIS|ons in a 20 physiologically acceptable diluent with or without a

phar maceut inegkic egid gelymepg0dy pavie eavhs*eiwrats wER mEpdulatyFefer de 1 SomppdEind can

be deliver %ﬂ];dn&n%né’&.%ﬂuﬁ&lﬁzon bferRhd dcGih@ln Snlel RBERNBAL{, 586rdl=@ ROBIs aspelticgnNCe
249:1527- 1533 (1990); Treat et al., in Liposones in the Therapy of

| nfecti ous UM &wamienathe compeets Oigﬁ%iﬁvBéPéer@Pﬁe SFdier gy Q(fe?’d§“‘3leic Efids, New
York, pp. 3p8usls, (1982 embOR8ZnBa6@ShEhttion iPliflect, RRn s crBBolimeBREsuch

generally i'bi'd). 25 t0088i in some enbodi ments, any of the conpositions of
thi's i nventrErEERprPEEcsABNIRdErct ormula |-XXIV, in any form or

enbodi nent as described herein. In sone enbodi nents, any of the

conposi tg ongosaf t $uck efifdar @A pblPmeride labtivitp B !ﬁtreeﬂﬂy a;ccﬁmmoumﬁm@a‘rd fn@thmmlc@y | -

) ocrv, § for or nbodlpent as, desc ) H% Lherei! el Some. e odi.ment s,
of the con%& T I 26 *F 8P \Yﬁ‘rﬁef%’r‘?“ﬁ? ? 86%&1 %‘EP é%’é%r%’f‘u %ﬁ Ty aF
conpound. Oﬁndﬁngﬁth‘a’cbﬁpo&ﬂ!/tofﬂ&l’pﬂﬂyﬁfcra’s’@ p&ﬂhﬁzﬁhamquaxamaudem tob.’etzhﬂneer effents | n
Sore SOOI 2ol L SIPLISE, 0 8L BF sl s 5l sun
as the Corrp'@[bﬁhdulﬁlf Cfoﬁihgulqaiabora)@fb\iMaxaﬁi"v\ﬂkﬂbrcﬂB dt nit) @SRYN "Ofirrent [ﬁextocaletmve
9oL, 2 BISKIBERYY Falid AERRRAIAL S0 2 b Sp P 8 oy FORL o
enbodi ment SMolEd&Eir Berdgy"' Lonwilsy indgoes Setnhb@) Myrylaikd'(1989; @Pedalf 'BA ]%raatloafﬁﬂslbt ion,
whose only tcai %\;Icl)ié/cgla{ %%B;%g*, %&En ‘i?\&le}} geSclmrsl,d Ngtg tYe(:)gk (1988); Watson ct al., "Recombinant
DNA", Scientific American Books, New York; Birren et al. (eds) "Genome Anatysis: A Laboratory
Manual Series”, Vols. 14, Cold Spring Harbor Laboratory Press, New York (1998); methodologies
20 as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531; 5,192,659 and 5,272,057; "Cell
Biology: A Laboratory Handbook", Volumes I-II Cellis, J. E., ed. (1994); "Current Protocols in
Immunology" Volumes I Coligan J. E., ed. (1994); Stites et al. (eds), "Basic and Clinical
Immunology” (8th Hdition), Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds),
"Selected Methods in Cellalar Tmmunology®, W. 1. Freeman and Co., New York (1980}
25 "Oligonucleotide Synthesis" Gait, M. J., ed. (1984); “Nucleic Acid Hybridization" Hames, B. D,
and Higgins S. J., eds. (1985); "Iranscription and Translaton” Hames, B. D, and Higgios S, 1,
eds. (1984); "Animal Cell Culture” Freshney, R. L, ed. (1986); "Immobilized Cells and Fnzymes”
' IRL Press, (1986); "A Practical Guide to Molecular Cloning” Perbal, B., (1984) and "Methods in
Enzymology" Vol. 1-317, Academic Press; "PCR Protocols: A Guide To Methods And
30 Applications”, Academic Press, San Diego, CA (1990); Marshak et al., "Strategies for Protein
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5 active ingredient, however, other conpounds may be included which are for
stabilizing, preserving, etc. the formulation, but are not involved
directly i peutic effect of the indicated actjye ingredient. In
sone enbodﬁﬁ%?@@ﬁnﬁﬁg term "consisting essentially of'lﬁgﬁéyygpw%g
conposition, whose only active ingredient wwth a conparabl e node of action,
or conparable nolecular target is the indicated active ingredient, however,
ot her active ingredients nay be 10 incorporated, with such secondary active
i ngr edi ent $usEldaiiongnéd Fhadadieisationt Atlabqjiiery Cowse Mppual ' &HEPxss (@00dafabivhiph | n
sone enbodi,gent ' lsting essentially of' may refer to
conponent s mhicﬁm?ggﬁﬁ$?gggxtag%$§%ease of the active ingredient. In sone
enbodi nment t he tern1"consistin%% refers to a conposition, which contains

Lhe act I ve 1088 e orft SHEVEE BHfERPltR 6 Bierai iy ordes COpABIY Ik yF B Diferred

exci pi ent . ehBodiROBAF tHeMnveRRn CTRY TR no {i}oe RERERIAL howdWe 2k 11 MinP e viaes

conbi ned preparations. In one enbodi nent, the term"a conbi ned preparation”
def i nes “esS&ef Y PSmYnt t of parts" in the sense that the conbination
partners as defi ned above can be dosed i ndependently or by use of different
fixed conbinations with distingui shegXammiits of the conbination partners
i.e., simultaneously, concurrently, separately or sequentially. In sone

enbodi nents, the parts of th%ﬁﬁﬁﬁﬁ&&c@%é&ﬁﬂ?ﬁ%m&ﬂh&hen’ e.g., be :

adm ni stered sinmul taneously ered, that is at

di fferent bgq? Points and with eggal or different tinme intervals for any
part of the Rt bi-tit-odroxmphendstiane @re. t1fanMhrigrmalispiit(S0 & 120 MMt 8itb? nat i on
partners, “0%SONBoETanEH ife: in &aRr Q6 nAd WeRia8d-an@d sdiitioh BESCANRLOeEd 60
preparation. one enbodi nent, the conbined preparation can be varied,

I \ .
e.g., if or“ﬂgrt&t['c;rhéé‘ﬂ%“% % "I faes MU Bapder whplstdigtiiahvatire i gehe
treated or atifte RERHSVhath v &ilisded) Ob-Shadabitieniter2bwiied dighk ersant whgedsaean be
due to a particu dkieeigﬁ,severité Qf a disease, age, sex, or body
wei ght as CRPYPR &ref%‘f 8 BYE\b 2P 54P8on skilled in the art. {0090] it is
to be understood that this invention is directed to conpositions and
conbi ned t HEPHPNEE. EBCHeYCs. o496, shar®] H40(f 2, s AT, 26Hsle s, NdCHY Hed(31ars,
condi tion, ppropriate, as will be appreciated by one skilled in the
art. Certain—applications of such conpositions and conbi ned 30t her api es
have been descri bed herei nabove, for specific diseases, disorders and
condi ti¥dns, representing enbodi ment sSEEAMIKIES? i nventi on, and net hods of
treating such di seases, disorders and WD 2008/ 149345PCl AL2008/ 000747

conditions in a subject by ad@miiiofidduad 6Q0RAUATYAS herein descri bed,
al one or as part of the conbined therapy or using the conpositions of this

i nvention ent additio enbodj.nent.s of this invention. .[0091]11n sone
enbodi ment SR EERRL e BV T RAS S TRRE Py risat e B e o0t PR Gr a6
nucl ei ¢ acEBgamgdd yerase. I n sone enbodi nents, the term "nodul ate” refers to
t he conpound's enhancenent or stinulation of enzynme activity. In sone
enbodi nent di ng t hi s naspe 71 he,l [NYg Wp 1 of
this inven i%ﬁqﬁggnotecggghter acti3??$£%% aA%§¥§§pgﬂ%éF%&%gﬁ%ﬁgggggf I n
sone erfBodHaRheK24Ech Oplzbnot i on is direct, or in sone enbodi nents, such
pronotion of enhanced activity is indirect.

EXAMPYLE 3

Synthesis of compound of formala VI

[0098] 1,1,1-tris(4-hydroxyphenyl)ethane (1.53 gr,5 mM), formaldehyde (1.35 gr, 45 mM) and
1-methyl piperazine (2.5 m},50 mM) in 20 m! water and 25 ml BtOH were refluxed for 3 hours.
25 Hvaporation provided a solid that by TLC and NMR contained 2 products, which was not the
starting material. Formaldehyde (0.75 gr,25 mM) and 1-methy} piperazine (1.5 ml, 30 mM) were
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10 [0092] Such effects on polynerase activity can be readily ascertai ned by
st andard net hodol ogy known in the art, for exanple, via performnce of
co-inmunopreci pitati on assays to ascertain binding of the conpound to the
pol yner ase,wﬁé&’?’é‘f"ﬁﬁnce of quantitative PCR to deterni ne-EHLUBODTEE t he
conpound on pol ynerase activity, and others. See for exanple, See, for
exanpl e, "Ml ecular Cdoning: A laboratory Manual" Sanbrook et al., (1989);
"Current Protocols in 15 Ml ecul ar Biol ogy Vol unes fat Ausubel, R M, ed.
(1994); Ausxiiglto &tnl ahier and COrmighOHRnd the cett®niwes Milegitbad hdBrsoEogythtionJakdn

Wl ey and Bal 1t i not ryl and (. sakerbal., S A Practical ide to
Mol ecul ar 021?,1{9,%@ é% Bh FF%W‘TI}%V gﬁ‘éeosr?éét%ﬁlzo\)/yl%’rrﬁp'(&139'8%’)1‘?&\/@% S Srrlloq’eatn% o
" Reconbi nargoDiAbjlitSoivwert.i fi ¢ Ameri can Books, New York; Birren et at (eds)
"Cenonme Anal ysis: A Laboratory Manual Series", Vols. 1-4, Cold Spring

Har bor Labgg Nx%fre Neww YOrde (kP8 ed | ogi 20 428888 f Rt h in
U S. Pat. %0029104 66, g%gh 4, 683,6l2%0g6;¥?’4‘%)8}8’1, 533]%%{-‘?) 1’99%%9 zﬁ(g %%%15%57
"Cel | Bi%l duserazinededsO8akso¥-yCHaadBodks.C-Cbl.umes 1-111 Cellis, S. E., ed,
(1994); "Current Protocols in Inmunol ogy” Volumes LIR CoEgan J. E., ed.

(1994); Stites et at (eds), "Basic amgaGppmtgal | mmunol ogy” (8th Edition),
Appl eton & Lange, Norwal k, CT (1994); M shelT and Shiigi (eds), "Selected

Met hods in Cellular Inmunology", W tH Fre% an ., New York (1980); 25
"d i gonucl eoti de Synt hesis" %P@——M——P——Q%J‘—WM popdy 123 Nucl ei ¢ Aci d

Hybridi zati on" flanmes, B. D., and Hggins S. 5,, eds. (1985);

"Transcri ptoPyR] Aredufruad of @tidniX whsnsthesRed By 2 prgeads ¢4inepgiabls tGhatalgsrrib¢ding4) :
"Ani mal Cel t Ul e : 16 (1986); "lImobilized Cells and
Enzynmes" 1%&3%%515%1{%2?%?%%@3# 'celféd@i de to Mol ecul ar C oning"

Per bal , B. {1984 and "Met hods in Enzynol ogy" Vol . 1-317, Academ c Press;
"PER Pr bt of8I&I N i &G Mnf?hoo%ﬁ%&%sysoﬁab‘ggﬁé(é%ﬁ%ﬁéh),ﬁ@&é%@mf@- PfEss, Ssan
Di ego, CA (h390disReshal a sstoaalor. N” Sy Atgaises2hieksProtein WO

2008/ 149345PC171L2008/ 000747 Purification and Characterization - A
Laboratory Course Manual " CSHL Pressgm#%all of which are incorporated
fully by reference herein. [0093] The g exanples are presented in
order to nore fully illustrate the preferred enbodi ments of the

i nvention. They should i n no fmnthdsis of emmonwbef fotmade¥er, as limting the
broad 5scope of the invention. EXAMPLE 1 Synthesis of conpound of fornmula
VI [0094] {l)oﬂo_z}AtcBing&ﬁa Y . axY RhGR Y et 32080y ApBeessldnliMuble OhRkdabids (3. 6
9,120 inM and a 40% sol ution of dinmethylamne in water (15 m) were added
to a solut i¥oAmple 15b white Rlt &ps ehitireg0maF1M™ Et OH. The sol ution was refl uxed
for 2.5 hours. Partial evaporation of the solvent precipitated a white
solid, whi@biosasMR | t emerl, washeds.sudHs, Waksein, 3 and2ds Ceeh, 2.5 (Birve .1, K- 861g white

solid of compondel QLM Bl I8! 89, - =169.

EXAMPLE 6

Svynthesis of compound of formula X1

20 {00104] A compound of formnla XI was synthesized by a process comparable to that described in

Example 1. White solid was obtained. mp. =212°

[00105]NMR  -CDCl; ™  6.68(6H,s, AGD,3.69(24H,J=4.5 Hz N- CH, r1ing)3.52
(12H,5,CH2),2.45(248Lbr.t, O- CH, 1ing),2.03(3H,5,C-CHs).

EXAMPLE 7
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[0095] NMR CDCI 3 114 6.64(611, s, ArH), 3.40(1211, s, CH2), 2.22(36H, s, N
CH3), 2.06(311, s, CCl113). 15EXAMPLE 2 Synt hesis of conpound of formula
VI [0096] of formula VIE was synt hesi zed by conpar abl e
to that des@q@}%dgﬁ Exanpl e 1. [0097] NVRCDCl 3TMs. 71(%&‘%’%"“7‘”
Ar11),3.58(12H, s, Cl-12),2.54(24H,q,J=7.0 20Hz), 1.04(2411,t,J =7.0 Hz).
EXAMPLE 3 Synthesis of conpound of formula VIII [0098]

1,1, 1-tris(4-hydroxyphenypet hane (L53 gr, 5 |rtM forrral dehyde (1.35 gr, 45
tuM and 1-nethyl pi Sentedoe 1008 Hooxyhd) S i-diethOxyyphapat-ethanend 25 m  Et OH
were refluxed for 3 hours. 25 Evaporatlon provi ded a sol Id that by TLC and

NI'VI E cont S& ﬁfo@éﬁx&d\&hf @:ﬁum&s(mt , 18805, BfehAcB bR 8debBdomparabl
For mal dehyg]grt%fjl g E) v ar?d 1-nme & er%gle%e ﬂ‘ﬁgér mp?rrilavi) wer e

T 5008 4SS AL SOREOO M SR Der 3o e dibetsd i LB GFF And & he

reaction Wagukefdeu@deeh ik cdoidiomn &mteEwma@t TRImARE WEY JGHRI @@Meghda3odh | 1 ght
yellow white solid, 67%yield,. E -63. Soluble in ethanol, and very good

sol ubi | i%y SPPegEreand fhep gapct AiwB DR et was expngyateddo gip § panp-acgate o 1) |
2. 44( ABH, braefyaiivédas yellow oit and was further purified by chromatography (silica gel;

1%MeOH/CHCly) to give 3.2 gr of viscous yellow oil, 80% yield.,

[00107]) Step 2: A KOH (4g) solution in water was added to a solution of the nona-acetate of
step 1 (2.5 g) in 20 ml FtOH. The mixture was stirred for 20 hours at room temperature, The

10 mixtore was acidified with HC, and extracted with CH,Cly The solvent was evaporated and
gave 2.2 g of a yellow oil that and was fwther porified by columnn chromatography (silica gel;
2% MeOH/CHLCly) and recrystallyzed from tolnene-hexane to give 1 gr of 1,1,1htris(4—hydroxy—
3, § --diethoxy-phenyl)-ethane, 53% yield, white solid, mp-78°. TLC — RE=055 in
3%MeOH/CHCL,,

15 {00108] NMR CDCly ™ 7.93(3H,s,0H),6.79(6H s, Ar-11},4.54(12H,5,Ar-CH,),3.55(12H,q,J=7.0
Hz,CH,),2.05(3H,s,C-CH,),1.22(18H,t,7=7.0 Hz,CHs).

EXAMPLE §

Synthesis of 1.1.1-tris(4-hydroxy-3, 5 —dibromo-phenyD-ethane

[00109] Step 1: A solution of NaOH (I g, 25 mM) in 10 ml water and dimethyl sulphate (5.1 gr,
20 40 mM Y1:8 molar ratio) was added during 1 hour and simultaneously in portions to a solution
of 1,1,1-tris(4-hydroxyphenyl)-ethane (1.53 g, 5 mM) in 20 ml ethanol and 10 ml water. The
solution was then refluxed for 1 hour, and stirred 70 hours at RT.  The white precipitate was
filiered, washed with water and dried to give 1.74 g of 1,1,1-tris(4-methoxyphenyl)-ethane.
Recrystalization twice from 50 mi ethanol gave 1.15 gr while crystals, 66% vield, m.p.-160°

25 TLC REDSS in CHCh
[00110] NMR CDCl3 ™ 6.99,6.79(12H, ABy, Jap=8.8 Hz), 3.78(9H,5,0CH3), 2.11(3H, s,CHa).

(00111] Step 2: To a solution of 1,1,1-tris(4-methoxyphenyl)-ethane (0.49 gr,1.4 mM,),from step
1, in 22 ml 1,2-dichloroethane, a solution of bromine (1.65 gr, 10.2 ) (7.3:1 ratio) in 5 ml 1,2~
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5pi perazine), 2. 26(18H,s, N CH3), 2.00(31-J,s,C CH3). EXAWMPLE 4 Synthesis of
compound of formula I X [00100] A conpound of fornula IX was synthesized by

a process ¢ to that described in Exanple 1 A lid was
obt ai ned. “’?’mﬁ‘@%ﬁio [00101] NVRCDCI 3TVB. 68( 611, YOl Sodfud 4

ArH),3.55(12H s,CH2),2.51(24H,br.t,N CElI2 .ring), 2 03(3H, s, G CH3),
1.55(241-1,br.t,N CFl2 ring), 1. 42( 12H, br. $) . EXAMPLE 5 Synthesis of
conmpound of formula X [ 00102] A conpound of forrmula X was synt hesi zed
by a proceséchionpemabhesdde! itrertiogeJbe idhdipnives (54 anl evemighhawHietted §oBi d was
obt ai ned 5, 4l : Iy, :
Ar11), 3. 61(1[;11’%?5 ¢ J’%ﬁ“ﬁ‘)"?’%@ﬂ’ é%%?%ﬁ’%’ é@%&%%%&% 57045 PHS B Gffggvs mo

1. 76( 2411, bytaging m@pyial, rhen MR ExmedPiniRtuges, 5@9mtl'ne$ﬁ=a$ theforaggngiow wds ot choplatal a X
20 [00104] f I VB% i r

conpar abl e ?Aﬂo?ﬁ? % gzglgﬁ %ﬂg{gwnﬁl&gﬁd e : ‘lggt & wgtﬁg gpb{mﬁgﬁ agc?%ggxed
=212. [ 00105 hawwRTIEDEIx8TV/B2s68¢her] upsas almcr‘@ Il)ld 311@91(&?4@41 lgtghmolp give-0. ZZI—Q
ring),3.52 {2 lid okl Rufo i@t LA OReLo & G, 1 NG) . 2. 03(3H s, G- CHB).

[00TIZINMR CDCly ™  7.16(6H,s,ArH), 3.92,3.91(6:4 ratio)(9H,23,OCH3),2.04,2.03 {4:6
ratio)(3H,s,CHj3).

EXAMPLE9

0 . Syunthesis of 1,1,1-tris(4-hydroxy-3, 5 ~diiodo-phenyl)-ethane (Compound XI1V)

[00113] To 1,1,1-tris(4-hydroxyphenyl)-ethane (1.53 gr, 5 mM) in 40 mi ethanol and 40 m! water
cooled in ice, KOH (2.2 gr,39.2 oM) followed by KT (5.8 gr,34.8 mM) -and iodine (8.8 gr,34.7
mM) were added. The color tums from violet to brown. The reaction was stirred at room
ternperature for 3 howrs. The mixture was added to crashed ice. Concentrated HCI was added to

15 obtain acidic pH and was treated with thiosulphate solution and extracted with dichloromethane.
Evaporation gave 5.1 gr light brown solid, hexa iodo product followed by trituration in ethanol
gave 3 gr white solid, 61% yield, mp=230° ., RE=0.8 (in 5%MeQH-CH,Cl ).

[00114) NMR CDCl3 ™ 7.3(6H,5),5.77(br.s,0H),1.97(3H,s,CH; ).

{00115] While certain featores of the invention have been illustrated and described herein, many
20  modifications, substitutions, changes, and equivalents will now occur to those of ordinary skill in
the art. k is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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EXAMPLE 7 WO 2008/ 149345PCT/ 11, 2008/ 000747 Synt hesi s .of .
1,1,1-tris(4-hydroxy-3, 5 -diethoxy-phenyll-ethane [00106] Step 1. Conpound
of formula IV (2.98 g, 4.6 m\V), prepared by a process conparable to that
described in Exanple 1 was added to 20 ml acetic anhydride, and heated to
1000 for 4 hours. The m xture was cool ed and water was added. The m xture
was sti ileédMiverni ght at room5 tenperature, and then extracted with
CH2C12. The sol vent was evaporated to give a nona-acetate derivative as
yellow oil and was further purified by chromatography (silica gel;

1%veO0H CH2C12) to give 3.2 g,r of viscous yellow oil, 80%yield.. [00107]
Step 2: IA KOA qoagpusbreptesaed by haserctuwas!f iimeld It o a sol ution of the
nona-acetate of step 1 (2.5 g) in 20 mM EtOH The m xture was stirred for
20 hours at room tenperature. The'zZ0 mi xturé&3was acidified with HClL, and
extracted with CH2C12, TheysQl vep! atedh@and gave 2.2 g of a
yellow oi|l that and was furthe umm chr omat ography (silica
gel; 2% MeOH CH2C12) and recrys 0l uene- hexane to give 1 gr of
1,1,1-tris(4-hydroxy3, 5 - &€ X than® 4 53% yi el d, white solid,
inp-78. TLC - Rf---.0.55 in 5%e0H CH2 15 [ 001081 NWVR CDC13 T™M
7.93(3H,s,OH), 6.79(611, s, Ar-11), 4. 54 , Ar-CH2), 3.55(12H, q,J=7.0

Hz, C1-12), 2. 05(3H,s, G CH3), 1. 22(18H, .0 Hz, CH3). EXAMPLE 8 Synthesis
of 1,1,1-tris(4-hydroxy-3, 5 -digy phienyR);- et hane  [00109] Step 1. A
solution of NaOH (1 g, 25 mM in 10 mogater and di net hyl sul phate (5.1
g,r, 20 40 itiM)(1:8 nolar ratio) was added duringIl hour and
sinmultaneously in portions to a solution of

1,1, 1-t wheer hydr oxyphenyl)-ethane (1.53 g, 5 mM¥) in 20 ml ethanol and 10
m water,.. The solution was then refluxed for 1 hour, and stirred 70 hours
at RT. %H%CW‘?‘%B“WE‘M PrEHr ¥ HE PPt ered, washed with water and dried to
give 1.74 g of 1,1,1-tris(4-nmethoxyphenyl)-ethane. Recrystalization tw ce
f rom S50RUIR,ERNMOR s HRAME; ate hTephdaliyiiie Sanyesdrall Bere@GWmyiising alkehyl. - 160. 25 TLC
Rl =0.85 in CH2C12, éOOllO{l NVR CDC1l3 TM 6. 99, 6. 79(12H, Al 3q, JAB=8.8 Hz),
3. 78( 9H (@ Goyadkynyb(Cri¢atalkydalkaxy{Gy-Cok brjaalkyl, dkdpaloalkygalkylapilut i on of
1,1,1-ty) M%‘;M%?é? in 22 m
1,2-dic %](é)érrgré?ﬁgne, a so?{%y%clrogrrll@g? &ggcg%ﬁﬁggg %ﬂcg%]e{ggrxé,@ﬁ%%lg?ﬂ’ ?%tgl%a %ﬂl’r atio) in
5 m 1, @kylheteroaryl, monoalkylamino, dialkylamino or arylamino; and

12.

R is nothing, oxo, hydrogen, hydroxy, halogen, CN, NO,, alkyl (C;-Cg), alkenyl (C,-Ce),
alkynyl (C1-Cg), alkoxy (Ci-Cq), haloalkyl, aryl, alkylaryl, haloaryl, heterocycloalkyl,
alkylheterocycloalkyl, heteroaryl or alkylheteroaryl;

or ils isomer, salt, hydrate, N-oxide, crystal or any combination thereof.

2. The compound of claim 1 wherein 7 is carbon, Ry is a methyl group and Ry,
Rz, Rs, Ra, Rs, and Ry are -(CHy)y-heterocycloalkyl group, wherein n is between 1-6;
+(CHy)y-aminoalkyl group, wherein n is between 1-6 -(CHy),-dialkylamino group;
wherein n 1S between 1-6;-(CHp)n-N(CHs), group, wherein n is between 1-6;
-(CHg)n.N(Et), group, wherein n is between 1-6; -(CHj)y-aryl group, wherein n is

between 1-6; -(CHy)y-heteroaryl group, wherein n is between 1-6; -(CHy)y-haloalkyl
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WD 2008/ 149345PCT/ 112008/ 000747 di chl or oet hane was added in portions, The
solution was stirred at RT overni ght and heated for 3 hours to 70, and

wor ked up (sodiumthiosul phate) to give 1.0 gr crude product,. TLC shows no
starting material, but NVMR showed m xtures, indicating that the brom nation
was not CCgi]‘@II]f}t\AﬂlL(d'lﬁh atis betQReppra; -@rdh)dalkethgoyp, wildieinsolsitdiweas be.osi nat ed
again with % bromine and refluxed 5 18 hours. The mi xture was worked up
as above aFFdHHFY‘d?%hécngR»HVhﬁE%D BiTREhEEE™ bOgi ve 0.27 gr white solid, 23%
yield, np= 160. TLC Rf=0.95 in CH2Cl 2. [00112] NVMR CDCI3 TM 7. 16(6H, s, ArH),
3.92,3.91(6:4 ratio)(91-1,2s,0CH3),2.04,2,03 (4:6 ratio)(3H, s, CH3). EXAVPLE
9 10Synthesis of I,1,1-tris(4-hydroxy-3,5 -diiodo-phenyl)-ethane (Conpound
XI'V) [00113] To 1,1,1-tris(4-hydroxyphenyl)-ethane (1.53 gr, 5 nmV¥ in 40 m
et hanol arid 40 The cpaipenndolodlad: | whess) Z iCAb@R R2, §r, R3ORL2 RsaMl R etd swed by

1Cl (5.8 3 8. 34. 7 d T |

turng fro e@?%%%FWF '%ggﬁﬁox% §é5%1 gﬁnﬁhgmgw%¥&§é?g$’q§8%“% C?a?Lre

for 3 hourskenfh&, 1oyt v\@@l Qdﬁléoi o;r NRGLAIGR; ar HORKONRLIak6h O was
: 5

added to 15 obtain aC| pH and ed wi t'h thi osul phate solution and
extract ed 1W%WYd10éﬁWbﬂBW§t%ﬂ@b1@%d1ﬁmﬂ@ﬁl oealieyiBetarogeyl | ght brown solid,
hexa i odo product followed by trituration in ethanol gave 3 gr white SO|Id
61% yield, np=230 . RF=0.8 (in 5%w0H CH2C12 ). [00114] N V1R CDCl13 FM
7.3(6H,$),5.77(br,s,011),1.97(3H,s,C1-13 ). [00115] Wiile certain features

of the invention have been illustrated and descri bed herein, many 20

nodi fi cat idons, Rukstipbutd eidainchahgesterianbtbefpumviz ¥nts wi Il now occur to
those of ordinary skill in the art. It is, therefore, to be understood that
t he appended clains are intended to cover all such nodifications and
changes as fall within the“true spirit of the iRyention. CLAIMS |.A
conpound represented by the strpcture of forjmula I: OHL

HO OH

Ry'

Ry OH  Rs'

vV

wherein Ry’, Ry’, R3’, Ry” Rs’, and Rg’ are the same or different comprising
dialkylamino, N-piperidine, N-pyrolidine, N-piperazine, N-piperazine-4-methyl or N-

morpholine.

5. ‘The compound of claim 1, characterized by formula VI:

40



wherein Z is carbon, nitrogen, arsenic or germani um 112, R3, R4, R5
and R6 are independently the sane or different conprising al kenyl (C2-C6),
al kynyl (C2-C6), alkyl al koxy(C2-C6), hal oal kyl, al kyl hal oal kyl, al kyl aryl,
hal oaryl, cycloal kyl, heterocycl oal kyl, al kyl cycl oal kyl,

al kyl het er ocycl oal kyl, heteroaryl, alkyl heterloaryl, nonoal kyl am no,

di al kyl am no or arylam no; and™"RZ i s not hi hg,”0x0, hydrogen, hydroxy,

hal ogen, CN, N2, al kyl (C1- , 41- Cq)y al kynyl (CL-C6), al koxy
(C1-C6), haloal kyl, aryl, aljkyl i ; het;rocycloalkyl,

al kyl het erocycl oal kyl, heteNaar.y erga¥yl; or its isomer, salt,
hydrate, N-oxide, crystal or any conbi n therébf, 2.the conmpound of
claiml1l wherein Z is carbon, i group and R, R2, R3, 124, R5,
and R6 are -(Cl12)cheterocycl oal kyl g ), wherein n is between 1-6;

#(CH2) " -am noal kyl group, wherein een 1-6 - (CH2)n-dial kylam no
group; wherein n is between 1 -6 Cl-22) nNN(CE13)2 group, wherein n is
bet ween 1-6; -(CH2)N (EO2 group, erein fis bet weeW!1-6; 4042)6-aryl
group, wherein n is between 1-6; -(Cl12),-heteroaryl group, wherein n is
between 1-6; -(d 2)fl-hal oal kyl group, wherein n is between 1-6;

-(012) n-alkoxy group, wherein n is between 1-6; or -(C-12),-cycl oalkyl
group, wherein n is between 1-6. 3. The conpound of claim1 wherein Z is
carbon; Rlg. R2, THREZonipéunddf @iigh Rehafeteasedsf inoeguabrve fodmnda Ri1:i s oxo,
hydr ogen, hydroxy, hal ogen, CN, NO2, al kyl (Cl-C6), al kenyl (Cil-C6),

al kynyl (Cl-C6), al koxy (Cl-C6), haloal kyl, aryl, alkylaryl, haloaryl,

het erocycl oal kyl , al kyl het erocyclFbal kyl , hetmgroaryl or al kyl heteroaryl. 4.
The conpound of claim 3, char%gLéjized by fqumyla Vi 5. Vv

HO OH
O
N N
Et” Et

N OH
Et=N Et/N\ Et
Et VII

7. The compound of claim 1, characterized by the structure of formula VIIL

VII

8. The compound of claim 1, characterized by the structure of formula IX:
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wherein RI R2', R3', R4' R5', and R6' are the sane or different conprising
di al kyl am no, N piperidine, N pyrolidine, N-piperazine,
N- pi per azi ne- 4-nmet hyl or Nnorpholine. 6. The conmpound of claiml,

characterized by formula VI: -NOCHN/VI 6. The compound of claim 1,
characterized by the structure formula VII: 4. The conpound. of claim 1,
characterized by the structure formul a j%?%ij 140 N1(, 1ML Ni2(
8. The conpound of claim 1, char Nerized bN e structure of formula I X:

o

9.
10.  The compound of claim 1, characterized by the structure of the formula XI:

/O

N
Q4
N
| 1“\ ©
© X1

1. A compound represented by the structure of formula XXI:
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| X 9. The conpound of claim11, characterized by the structure of the
formula X2 X 10. The conpound of claim 1, characterized by the structure
of the formula XI: r \N HOOH N OH N\c) XI A conpound represented by the

structure of formula XXl I

XXI

12. A compound represented by the structure of formula XXIV:

Br Br
OCH;

OCH;
XXV
13. A compound represented by the structure of formula XIV:
OCH;,
OCH;4
X1V

14, A compound represented by the structure of formula XV:
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OHXXI'I 12. A compound represented by the structure of formula XX V:
OCH3XXI'V 13. A conpound represented by the structure of forrmula Xl V:
CCH3XI'V 14. A conpound represented by the structure of formula XV. OCH3XV
15. A pharnmaceutical conposition conprising the conpound of any of clains

lto 10. ¥ OCH,
g >

OCHj v

15. A pharmaceutical composition comprising the compound of any of

claims 1 to 10,
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