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25 OMsuHimilics (Sre, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak and Ack) have been
identified. The Src subfamily appear so far to be the largest group of CTKs and
includes Src, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk. For a more detailed
discussion of CTKs, see Bolen, Oncogene, 1993, 8:2025-2031.

Chronic myeloid leukaemia (CML) is a stem cell disease characterized by an

30  increased production and accumulation of clonal BCR-ABL-positive cells in
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25  approach; however, treatment regimes using a cocktail of cytotoxic drugs often are
limited by dose limiting toxicities and drug-drug interactions. More recent advances
with molecularly targeted drugs have provided new approaches to combination
treatment for cancer, allowing multiple targeted agents to be used simultaneously, or
combining these new therapies with standard chemotherapeutics or radiation to

30  improve outcome without reaching dose limiting toxicities. However, the ability to
use such combinations currently is limited to drugs that show compatible

pharmacologic and pharmacodynamic properties. In addition, the regulatory
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Several classes of HDAC inhibitors currently are being evaluated by clinical

investigators. The first FDA approved HDAC inhibitor is Suberoylanilide
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20  pharmacophores. More specifically, it has been found that it is possible to prepare
compounds that simultaneously contain a first portion of the molecule that binds
zinc ions and thus permits inhibition of HDAC and/or matrix metalloproteinase
(MMP) activity and at least a second portion of the molecule that permits binding to
a separate and distinct target that inhibits BCR-ABL and thus provides therapeutic

25  benefit. Preferably, the compounds of the present invention inhibit both BCR-ABL
and HDAC activity.

Accordingly, the present invention provides a compound having the general

formulae (I) and (I1):
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20 alkenylarylalkyl, alkenylarylalkenyl, alkenylarylalkynyl, alkynylarylalkyl,
alkynylarylalkenyl, alkynylarylalkynyl, alkylheteroarylalkyl,
alkylheteroarylalkenyl, alkylheteroarylalkynyl, alkenylheteroarylalkyl,
alkenylheteroarylalkenyl, alkenylheteroarylalkynyl, alkynylheteroarylalkyl,
alkynylheteroarylalkenyl, alkynylheteroarylalkynyl, alkylheterocyclylalkyl,

25 alkylheterocyclylalkenyl, alkylhererocyclylalkynyl,
alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl,
alkenylheterocyclylalkynyl, alkynylheterocyclylalkyl,
alkynylheterocyclylalkenyl, alkynylheterocyclylalkynyl, alkylaryl,
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substit ut 961 PO tﬁt daﬂlh \H/%u%néﬁj‘g@tl}eﬁﬁ?aéﬁ H&%stlgited or unsubstituted

ulni ulbst : ]guétee(lstyahmmel% Ry isSHled htacgpl aﬁphaﬂl}awms:uw&@alphanc

a sul fon fon ac

al i %hat i dn ogm@b@dlme@u the) lilqéq@raBuls:Betafleyml 2%ms,étﬁ@@bly4 24

aryl, het

het er ocycal%n?sa ¥er a H’%Lg %tﬂ{mut e Ieeipggfe%%by %Illzgton&ﬁq E]I‘:JB[

DESCRI PTIp@ﬂel%lde’dEuiN\YE%n@\l In a first enbodi ment of

t he conpounds of the present invention are conpounds

r epr esefitigdclpsicd Gpmul ae (1) and (11) as illustrated

above, or its ometric isoners, enantioners,

di aster eo ;ﬁa mat es, phar maceuti cally acceptabl e

sal ts, Eg and sol vat es thereof. In a second

nds. repr ounaean hd S i aBRARTY oY HZ BN or i

il ust r at edRbehdRy, are rlnddpSn@ﬁdyrmrdﬂogen IGROelighatic or substituted

enanti omers ast er eoner.s, emat es, . , D

phar maceut | @&%ag}c a*éf@éi}tlé?bu%hgﬁ%@, aliphatiybstinigd aliphatic or
sol vates th ARG ir N anfRY2rHoth e'ébrilﬁ 1d AR, Ry must

(ren) Whergcir nq;E{%V1| S ydlr oggﬁ al fept?wo Er ° o S

substi t ut edbcaDRblaadl ifcY 1s@bs@at, R(Qmuﬁbe oR’; anmazﬁﬁhydmgen acyl,

as previousl|
P IY hatlc or sgbstltuted aliphatic;

W

HO\*
R 53
(b) J s where Wis O or S; Jis O, NH or NCHs; and Ry is
hydrogen or lower alkyl;
w
Ho\zrﬂ\y;g
(©) N ; where Wis O or S; Y, and Z, are independently N, C or
CH; and
R1 NH2
R S f
2 RQ/ = ZJ\Y}?
| |
(d) ’ Riz2 R where Z, Y, and W are as previously defined;

Ri; and Ry, are independently selected from hydrogen or aliphatic; R,
R, and R; are independently selected from hydrogen, hydroxy, amino,

halogen, alkoxy, substituted alkoxy, alkylamino, substituted



In a third enbodi nent of the conpounds of the present
i nvention are conpounds represented by fornmula (IV)

W@32008408313¢ r at ed bel ow, or its geonetric 20 i SOPEF/ES2007/077970
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10

15

20

enanti oners, di astereoners, racemates,

pharmaceutical l y acce ble salts, .p rugs and .

sol vat es t h#} ?@6 dﬁgliy?armnodu*bﬁp\utelq @Eyla%ﬂn%s%mﬁted or
"-10, " N NIy QuBstithid @1ky)thlo"\'§\ﬁfs§iu%drbr'u%sﬂbsgtutéﬁ all:gﬁgulfd%&l CF;,

and R21 are as previously defined
PCT/ US2007/ OIR7 8z ONOb,suboydigayh aénl’mm néxsntumd alipbatic, aryl,

" apr osent ec by RPN P RaE i uEh B ERIRY ifropyetic and

its geonet rglﬁ,stlﬂuséar@[&m}eﬁantl omers, diastereoners,
racemat es, pharmaceutically accept abl e salts,

pr odr ugs and sol vates thereof: i 21 NO 118
HND TZRIEED DASSCRERTHOIN QF TFLMHVENEIQH‘ﬁs (V) wherein

in and

re: R, B TSA PRERRARAEHE ot pbipoudds QbR AACAPAVGER o

In camf)d)lﬁtdb rmmdted&)mfomﬁulhehﬁ) sahfibus dlmsﬁrﬁteti Iaboﬁr, esfmgeornetric
i nvention are ounds represente y for. n%L}iﬂﬁ

s 1OMets FRANSE Bal BT omeTy SaGEYRSL P aém?m—urlg geptable salts,
engfﬁdwgg%a,sol@héﬂﬁ&wﬂ S, racemates,

rmaceutically acceptable salts, prodrugs and
sol vat e$n & kenoed fmbalikent of thlﬁizomﬁpundis ofrthe/pxesknHn¥Zéntiofrare

s, oot iy Steriad tyglorgiis L) afshigpisd Yelo B et B
defdohfes, cAantiothess, 8ia¥}ietboﬁf9i3§%déﬁﬁﬁesﬁ@ha%@ce%ﬁ@%@@pt%le salts,

t he present i nvention are conmpounds represented by
f opradrees(aud isplvaiss therepdt r at ed bel ow, or its geonetric

Ry
N//\/\ _\//( /Ar
C\B)\)\ A
z R

21 (I11)
wherein Ry is hydrogen, aliphatic or substituted aliphatic; C, B, Y;, Z,, Ar
and Ry, are as previously defined.
In a third embodiment of the compounds of the present invention are
compounds represented by formula (IV) as illustrated below, or its geometric

isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

A,
PSS U

prodrugs and solvates thereof:

Rs Iv)

wherein n is 1-9; R’, Z,, Ar and Ry, are as previously defined.



i somers, enantioners, diastereoners, racenates,
phar maceutically acceptable salts, prodrugs and

WQNO@/&BZH%ther eof: /A Ni 21 N R- N Z2 ~Ar RSI/NB2007/077970

5

10

15

.- "I NYMb- MA-M3-M2 O (VI1) 9 WD 2008/ 033746
PCT/US 07/.077970 mherel ML is absent, O, NH, .
al kyl anihf© f‘éibOéen%n% © C@@peen% @éghwm@é Inpygntion are
al Ebﬁ%%und%eﬂréseﬁ*%ﬁ%tfomgﬁa@ ) & 1'1‘1M§tratéh béﬂ'ﬂv (ﬁlliﬁﬁe@ﬁ‘i‘eﬁ%

, heterocyclic heteroaryl, aryl, or C=
I\/B 1Someah seantion@rs, N,HstemWmma@s@ha@na@@tlaallyﬁcceptable salts,
C6 al kynyl; M4 is absent, 0, NH,
a|PV§H#ﬁ&n8 é?%?8g§gf heteroaryl 5 or aryl; M is
absent, Cl-Cg al kyl, C2 Cg al kpnyl, C2-Cg al kynyl ,
het erocycli c, heteroaryl or l; R, RL, Z2, Ar and
R21 are as previously definad” I'm a sew h enbrgi nent
of the conmpounds of the pregent ﬂnvgﬂpgfn re I
compounds repre entedwby f §tg@ted
ept abl e

bel ow, or |ts g orret iC SOmer s, amantlzérrer
di ast er eonzEx ng/Jpharnaceutlcally a
salts, '10 pridru ol vates thereof: ,, O

LNBI\MNBNQHEN]'"- HZZOO (VMII1) wherein ML is
absent 8 al kyl amino, or C1-C6 alkyl, C-c6 (V)

al k%g?’el en d%ar&%l(%é&y(1e’&tl§?& d ﬁ@ J@%ﬁ{&)?ggﬁ 1}%?]8’21### A 8 and

SORQSQBaSbﬁkﬁm@@y&Ehed heteroaryl aryl or CO M3 |s

absent, 0, NH al kyam no, S22, Ci- C? al kyl ,

c2-Cg alkefifth, eﬂ@d@e%pﬁvﬁwmpﬁ@w&iéwrﬁe invention are

he I

al E&lh @Jﬂﬁs ’rec%é%gteagg}_rg&% ]RZdts Z@%@g{g b&ov&)ﬁ?{ 1et? geom tric

or 1@[’1}&5, eﬁ&tﬂomewﬁmﬂtereoﬁibrmacahia;ds plﬁﬂn@&u&bé&@r@cbeptable salts,
aIk n te cycllc heteroaryl or aryl; R,

zzpﬂﬁymﬁ ﬁé@aﬁﬁgkﬁg’preV|ously 20 defined. In an

ei ght h enbodi nent of the conpgounds of the present

i nvention are conpounds rezﬂggented by formula (1X)

as |IIustrated bgl ow, or nnetrl

enantloners a tereoners racjpnat e \
pharnaca%
sol vat es her Zz

° (VD)

wherein m is 0-9; W is O, NH, alkylamino, S, SO, SO;; Z,, Ar R’ Rg, and R;; are as

SONEIRs,

previously defined.

In a sixth embodiment of the compounds of the present invention are
compounds represented by formula (VII) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:

PN
R4 'i‘ Z;

e %
R'\O,N\“/Ms_M4_M3_M2

o (VID



CBCz X3/ 20 OZENA 2 25 R8 (IX) Cz is selected
fromaryl, substituted aryl, heteroaryl, substituted

whedsnssng| , heterocylic and substituted het epCDY81007077970

5

10

15
S

20

25

10 WD 2008/ 033746 PCT/ US2007/077970 Ar is aryl,

ARSI S Bt DEOTT 20l G50 ST LB

Wheeni201,1is aehe fi2 o hydr a86Rmitakogenso,, h li
alip éﬁz 2 S ub g%?%ftég phat?%nnaryi sub %tFF&?@glc

ar jabterdaestle&*rmhpy(i Os ybgs aloa@n‘e@ Nfétaélfyaanm,,cﬁ% G:15Cs alkyl, Co-Co

hyd | i phat B d tr
oy PR o B bERY Fli b g oh ME &l B R, Rlisieh i Reveroaryt
subﬁ hriyt; e a@ﬁen‘t' l’@@éilk&lutg‘-@g@lﬁéﬁgly C,- cglan@h;yt Hét@fi)c%hc
unsubstituted 10 al kynyi, aryl al kenyl ,

ar PPtaraepwr aryhe ‘e rfoaZy |/ degd|R21 pistas rp@@/rl%sﬁf dedingdl.,

het er oa I -

et or ocitt RO S U ol ot spe pigpgp invontion are

hetempaunds repfredeted by dbivhula (TS &lﬂwtta{eld)ﬂelow or its geometric

al kyl aryl al kenyl , al kyl aryl al kyn al kenyl aryl al ky

al RSQWF%PW%WOE@F@' ﬁlastgrqggﬁyq 5§c§p§¥q§y aceutlcal acceptable salts,
r | kynyl aryl al kenyl

aIE%ﬂ%%%E%P§F%¥%§F%§§?kyIheteroarylalkyl

al kyl het er oaryl al kenyl , alkylheteroarylalkynyl,

al kenyl het eroaryl al kyl, al kenyl het aryl al kenyl ,

alkenylheteroagylaikynyl al kynyl h fér ryla

al kynyl h eroarylalkenyl alkynytgﬁ%gggs;yla/kyn
al kyl het €t deydy erm-aM nat Kep

al kyl hererocycly Ikynyl é kenylheter@bycly aIkI
aIkenylheterocyé?ylalkenyl o]
al kenyl het erocycl yl al kynyl , g&ﬁﬁyylheterocyclylalkyl,

al kynyl het erocycl yl al kenyl ,

al kphepdih®L, 6§ Sssyat, ¥, lekxan@nammbldﬂclcmbeamyl cm alkenyl C,-Cs
met hyl enes can be |nterrupted or term nated

S( @kyngopl: is s Ci-€s@kyls fbstd alkened szrcmﬂkﬂbéat@ﬂﬂﬂed
t t
My S S S0 R 85, BB BPL R o 0.1

hy dikgg@ino, 81 S@] $QhH &t i alkydpP;-CCalksnyd eCeCt elttyhylpticterdbhclic,

RO, Z1l 1\ YI ~2 | ]
heteroaryl aryl or C=0; My is absent, O, NH, alkyamino, CO, S, SO, SO,

heterocyclic, heteroaryl or aryl; Ms is absent, C;-Cs alkyl, C,-Cs alkenyl, C,-Cq
alkynyl, heterocyclic, heteroaryl or aryl; R’, Z,, Ar and Ry, are as previously
defined.

In an eighth embodiment of the compounds of the present invention are
compounds represented by formula (IX) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:

8 (IX)
Cz is selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,

heterocylic and substituted heterocyclic;

10



(a) R8 R7 ; where Wis O or S; Y is absent, N, or CH,
Zis Nor CH R7 and RO are independently hydrogen,

why@so33746 al i phati c group, 30 provided that ifP&IUS2NA7/077970
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10

15

20

25

30

RO are both present, one of R7 or RO nust be hydroxy

and if Y is apsent, t be hydroxy; d Rs i
hydr ogeAt & a1y |Svlbﬁta&tt§farﬁf E?}f{oalﬂ Ow%g%f@@gwg%yf
PCT/ US28Q7{ RA7T & s;WHO  Rlo J (b) J ; where Wis O

or S; Jis O NHor NCH3; and Rio is hydrogen or
| ower alky®, SWorhd; 1°72 Zi Y1 5 (c) L11 ~ ) ;

wher e IS or.S; Yi apd .Zi .are, nd ndently N . or ..
Gt and YRi® N8 O iord Biy €heiffica b TRTREER) nafogsmeaipPhtic
where Z, s¥pstiiteld W}ﬁfaﬁc,aa“?rlp Eebstirusd afyld atreracil, suBddrurad
R12 are independently sel ected from hydrogen or

al i phat i dictepgaryl; 10 R2 and R3 are i ndependently

sel ected f r ydroxy, am no, hal ogen,
al koxy,ﬁgﬂ{@f@é&ﬂ%veno(’?%ﬁ?‘at ylami no, CF3, CN, NOZ2,

sul f onyIB is a@ingbt, boaliop biddipkt- osbiagéhedutsabstmhttd batinsabstituted

aryl, substituted aryl, heteroaryl, substituted ]
het er oar ykylhwbgitpieq oF presubgtifyted eyl ppiituted or unsubstituted

het er ocychyi I ' dj unds

of the p(r:dg%é?ﬁ’ al[}%%lelﬁllt’%ﬂalgfg@q’ %Lrgﬁg{}’rl}g%g%%goa?}g%? Sent ed
by f or mulhatefodrylakkenyll higtnoatybdkyogl,dwteranyclyldkygeonetri c

i soners, .enanti s, . di aster rs, racenates

o e e Ry O TS Mt LR s RS eterocyelyl,
sol vat es : 7 GRAB,

X () mé?@i&%%%l’%yylﬁ?lé‘?&ﬁ?rgﬁy %‘ﬁ%@‘ tfhyl, SRS

al i phat i ejke@ylaplalienyl zdkentarylalkyayldalRgnyd aryladisyl,

SR S R e Y

r epr esentagig)1iterbo mlltcay(, XKy REcrbdrl 148ty gL, @lkcREh&dtoalalkyl,

s geoneatlkrelngllheteroarylalkenyl, alkenylheteroarylalkynyl, alkynylheteroarylalkyl,
alkynylheteroarylalkenyl, alkynylheteroarylalkynyl, alkylheterocyclylalkyl,
alkylheterocyclylalkenyl, alkylhererocyclylalkynyl,
alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl,
alkenylheterocyclylalkynyl, alkynylheterocyclylalkyl,
alkynylheterocyclylalkenyl, or alkynylheterocyclylalkynyl, which one or
more methylenes can be interrupted or terminated by O, S, S(O), SO,,
N(Rs), C(O), substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclic; where Rg is hydrogen
or aliphatic group;

C 1s selected from:
w

Re\%)I\T/(?z
(a) Re  Rr . where WisOorS;Y isabsent, N, or CH; Z is N or CH;

R7 and Ry are independently hydrogen, hydroxy, aliphatic group,
provided that if R; and Ry are both present, one of R; or Rg must be
hydroxy and if Y is absent, Ro must be hydroxy; and Rg is hydrogen or
aliphatic group;

11



i somers, enantioners, diastereoners, racenates,
phar maceutically acceptable salts, prodrugs and

W@ 008433536 t hereof : 12 WD 2008/ 033746 PCT/ US2000¢DUSBF0077970

5

10

15

20

N)-"NINR8B OIN\ HZZ ~Ar HB N J ONvV Hn (X)
wherein nis 1-9; Z2, Ar and Rs are as previously
defined. In an el eventh enbodi nent of the conpounds of
the present invention are conpounds represented by
formula (Xl IHp illustrated below, or its geonetric 5
i sonmers, eng s, di astereomers, racenates,

phar maceypj cal acGeeabheis TRbL S, T is I, m{ylglscmdand Riois
solvates thereof: / N/ INN\ RE OHN HN ZZ ' Ar

HOB N N O hydiogoriarjoweimdkdin n is 1-9; 72, Ar and Rs
are as previously defined. In a twelfth enbodi nent of

t he conpounds of the present invention are 10
conmpounds repreé¥ented by forrmula (XII1) as illustrated
bel ow, or iHos nRtric isomers, enantiomers,
dlastereonersf cemat es, pharnaceutlcally acceptable
salts, mepdr &gg andvﬁ@keyw 8D bh®reodnd¥ \Nire Inldepnd8ntly N, C or
HB\ 1 NON Z'Ar HMH2 Y O (XIIl) whereinin
is 0-9; z2,CHsanthd Rs are as previously defined. 15 In
a thirteenth enbodi nent of the conpounds of the

present invention are conpounds represented by
formula (XIV) il Ndstrated below, or its geonetric

i somers, enantlg s wdi ast ereoners, racenates,
pharnaceutlc% al}h e salts, prodrugs and

sol vat es thereoﬁg 13ZVKY2 08/ 033746 PCT/ US2007/ 077970
ON IN NdRs HOB \ R12 R11 ; where Z, Y, and W are as previously defined;

Ri; and Ry, are independently selected from hydrogen or aliphatic; R,

R, and R3 are independently selected from hydrogen, hydroxy, amino,

halogen, alkoxy, alkylamino, dialkylamino, CF3s, CN, NO;, sulfonyl,

acyl, aliphatic, substituted aliphatic, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic, and substituted heterocyclic.

In a ninth embodiment of the compounds of the present invention are

compounds represented by formula (X) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:
R4

Q ﬂ/( n

‘ X)
wherein Ry is hydrogen, aliphatic or substituted aliphatic; C, B, Y3, Z,, Ar
and Rg are as previously defined.
In a tenth embodiment of the compounds of the present invention are
compounds represented by formula (XI) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:

12



H111 HH Z2 \Ar o (XIV) wherein inis 0-9; Z2, Ar

and Rs are as previously defined. In a fourteenth
wepdsasitent of the conpounds of the present i nREnUSNT/NO77970

are conpounds represented by formula (XV) as

illustrated below, or its gegnetric 5 isoners,

enantioners, diastereoners, rlacemates,

pharmaceutically acceptab

solvates thereof: OON)-"

Z2 \Ar 0 (XV) wherein in k§_ Z2 are as
previ ously def'ned.EﬁQBFESen @ co accer di ng
t the Tabl e

to the iqxenti n armFLgﬁse selected from 1
A bel ow or ™~ ¥C isomers, enantionefs,
di ast er eoner's, racenat es, pharnaceutically accept el e

salts rod g nd vat es ther TABLE A
Comstg™ & et &a%‘gﬁ“‘l ?\KRNW el NV NS H
HO- N~k/ h a&kl@benﬂﬂeﬁﬂbocﬂhﬁnﬂf tKe Bb‘rnf)‘blih'(@opche 'ﬂré‘d@i(ln\éen’ﬁon are

INJ Ovd H3~N" NgN HO., NHN
ONgompouryls mrmewﬂMsfvmlP@ﬂIW@l@W@wwgw, Q1 its geometric

5  isomers, enantiomers, diastercomers, racemates, pharmaceutically acceptable salts,

"/*F au
/
o “")\/KH/(Zz N\Alr
HO\N%/H\) o
H n

wherein n is 1-9; Z,, Ar and Rg are as previously defined.

prodrugs and solvates thereof:

(X1I)

In a twelfth embodiment of the compounds of the present invention are
10 compounds represented by formula (XIII) as illustrated below, or its geometric

isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

0 N)\r N \ Ts
/
\)%A)\/KA .
o]

wherein m is 0-9; Z,, Ar and Ry are as previously defined.

prodrugs and solvates thereof:

(XI1I)

15 In a thirteenth embodiment of the compounds of the present invention are
compounds represented by formula (XIV) as illustrated below, or its geometric
isomers, enantiomers, diastereomers, racemates, pharmaceutically acceptable salts,

prodrugs and solvates thereof:

13



H N 4 OHN N121i \u ON / H
H~ 50NNN / \~ NOH-~SO
woReNsBsIH6o "N~~NO N J HC H ~N
N

NS NOI~/~/ \/ HC
NJ H6 OH
\ u PCTOUSINO7/477970
NHS/ OIlll H HOB N, \~NJ H C NN O HHN
HOXv 1A cil HNNN\ 9 HO @)

o (XIV)
wherein m is 0-9; Z,, Ar and Ry are as previously defined.
In a fourteenth embodiment of the compounds of the present invention are
compounds represented by formula (XV) as illustrated below, or its geometric

5  isomers, enantiomers, diastercomers, racemates, pharmaceutically acceptable salts,

0 o N)\|N N \ Ts
HO M /< N
\u/LHm)J\u NN )\’( Sar
(o]

wherein m is 0-9; Z,, Ar and Ry are as previously defined.

prodrugs and solvates thereof:

(XV)

Representative compounds according to the invention are those selected from
10  the Table A below or its geometric isomers, enantiomers, diastercomers, racemates,

pharmaceutically acceptable salts, prodrugs and solvates thereof:

TABLE A
Com;ound Structure
A @
N N NTN
1 RPN )\/ILNL?—\%
HO\NJK/N\)
Cl
JUN @
Z N
2 I, '}_ﬁ
HO \[o(\/
Cl
H
NJ\N NTN N@
3 HO\NH (\NJ\/H\H l/s>_<o
o)’\/\/"‘\)




NJ Hcl 10 HNNINN~3 ON,,"\H~-SO0ry NONHC
HN1I1 NN"" - NOAHNSON H Jcl H12 O
WORWSM6- /N HN' N-S~\'~0 NJ H 15 WO 2008/ 0B3i7682007/077970
PCT/ US2007/077970 ¢l H N 13 HN Ni HONO NSO H
0C Hi N ' 15

HNNINI,HON~7-O{/NHSOIIEI\ cl
H
2NN NN N@
4 0] (rl\l)::: (\NJ\‘\/H‘\N)L%O
L\/N\) "
cl
5 o o NMH
_OH (\NJ\)\N)LS o
H N\) H
cl
o J\ H
OsNH N A
6 LI
N ;
cl
A §
NN NN
7 o HN)\)\N lwo
HO\NJ\/H\) "
N
cl
z N
8 HN)N\)'N\N)'\MO
N N "
HO” \ﬂ/\/
o
A f
9 HO( )N\/{I\I\N)l\%o
P~ i
cl
A o S
z N
’ O{GE\/ HN)N\/N\N)L%O
H H
N
cl
11 P e NMH
OH )\/H\NLS o)
H H H

O, cI)N: NJ\N NM“‘Q
12 |
E\;\/ HNJ\/H\H ) ’
U
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\~N HO, Nt- O NS/ \W\O HH

c6 HHN 17 HON NZ~-H HO NHC HON 18 NN
WONZJoss7®@ HCI HN 19 H~NIN~-i HO N N v _PeBUSI007/077970
H ~HOHCo 200NN1NNHO~N~~N~N/S/O HHH

ul\lchll l—! R

CI HN HOQI\I l\!‘vl I\I\l N O O LI

° ; QD*Q
14 NJ\N WM@

HOL \

Cl
H
NJ\N NTN N@
15 H L0,
H

© ] e I 2 D«@

0C H16 0 N~ N 1i

(]

(

Cl,
: 1 @
~ NN NTN
17 S G b
H

8 % D*%D
19 NJ\N )\H@

HO”

20 o) NJ\N N \ H
D

N

H

NJ\N NN N
21 y )\)\N IH
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OHONCA H29 O N N -~-NSSO N~ HH d
3N Ni N 30 HZN-NS 0 H3C O N OH 17 WO 2008/ 033746
wWEMBAEZOO07/ 077970 CI N 31 O H

H

N NSO H HOPT/NS20bi7/077970
Cl HN NNNN-{ 32 I HDJ~/ NS/ O H HONI”vV/N O
J Cl N NpHNvN-——-¢}+5033HO——NHHHEN-O N1 v
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The invention further provides methods for the prevention or treatment of

diseases or conditions involving aberrant proliferation, differentiation or survival of

cells. In one embodiment, the invention further provides for the use of one or more

5  compounds of the invention in the manufacture of a medicament for halting or

decreasing diseases involving aberrant proliferation, differentiation, or survival of

cells. In preferred embodiments, the disease is cancer. In one embodiment, the

invention relates to a method of treating cancer in a subject in need of treatment

comprising administering to said subject a therapeutically effective amount of a

10 compound of invention.

The term "cancer"” refers to any cancer caused by the proliferation of

malignant neoplastic cells, such as tumors, neoplasms, carcinomas, sarcomas,

leukemias, lymphomas and the like. For example, cancers include, but are not

limited to, mesothelioma, leukemias and lymphomas such as cutaneous T-cell

15

lymphomas (CTCL), noncutancous peripheral T-cell lymphomas, lymphomas

associated with human T-cell lymphotrophic virus (HTLV) such as adult T-cell

leukemia/lymphoma (ATLL), B-cell lymphoma, acute nonlymphocytic leukemias,

chronic lymphocytic leukemia, chronic myelogenous leukemia, acute myelogenous

leukemia, lymphomas, and multiple myeloma, non-Hodgkin lymphoma, acute

20

lymphatic leukemia (ALL), chronic lymphatic leukemia (CLL), Hodgkins

lymphoma, Burkitt lymphoma, adult T-cell leukemia lymphoma, acute-myeloid

leukemia (AML), chronic myeloid leukemia (CML), or hepatocellular carcinoma.

Further examples include myelodisplastic syndrome, childhood solid tumors such as
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di sease i s cancer. |In one enbodlnent the invention
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adult T-cell  ["eukem a/ I'ynmphoma (
| y ppronmafova patypose nalymh@mylﬂuh@rddémtkmmamlyposh rcohxr@:tal cancer,

For exanple, cancers inclu

| i pilteed damcer;mmbd:dmeén ot chrewk patadsyraiddahgempindmpesitsnyciancer.

as cuta us T-cell noncut aneous
per {phe Rt praLpory it ROy bt eSS i &g asetulin

VBRI trfatGfd dnd! sﬁﬂi@t}%t drORb} @anﬂRTéJ 2o fo'ﬁ'Ua%&no?ﬁ‘& BarfSiary

B- cel

5 L TP BRRpbinG GRS e M pURis, S RN o SRl o

wﬁmaraﬁamlﬁqg%pmryﬁwmﬁH&na ashidiR caﬁblﬂlc)fﬁ@ Ralivagy gland
| eukem a (ALL), chronic Iynphatlc eukem a (CLL)
Hodgjrinegna, gastrlc carcinoma, adenocarcinoma, thyroid cancer (rnedullary and

papillary thyroid carcinoma, renal carcinoma, kidney parenchyma carcinoma, cervix
carcinoma, uterine corpus carcinoma, endometrium carcinoma, chorion carcinoma,
testis carcinoma, urinary carcinoma, melanoma, brain tumors such as glioblastoma,
astrocytoma, meningioma, medulloblastoma and peripheral neuroectodermal tumors,
gall bladder carcinoma, bronchial carcinoma, multiple myeloma, basalioma,
teratoma, retinoblastoma, choroidea melanoma, seminoma, rhabdomyosarcoma,
craniopharyngeoma, osteosarcoma, chondrosarcoma, myosarcoma, liposarcoma,
fibrosarcoma, Ewing sarcoma, and plasmocytoma. In another aspect of the
invention, the present invention provides for the use of one or more compounds of
the invention in the manufacture of a medicament for the treatment of cancer.

In one embodiment, the present invention includes the use of one or more
compounds of the invention in the manufacture of a medicament that prevents
further aberrant proliferation, differentiation, or survival of cells. For example,
compounds of the invention may be useful in preventing tumors from increasing in
size or from reaching a metastatic state. The subject compounds may be

administered to halt the progression or advancement of cancer or to induce apoptosis
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PCT/ . US2007/ 077970
Vinblastine, Vindesine and Vinorelbine), and Camptothecan analogs (Irinotecan and

Topotecan); anti-tumor antibiotics such as Chromomycins (Dactinomycin and
Plicamycin), Anthracyclines (Doxorubicin, Daunorubicin, Epirubicin, Mitoxantrone,

Valrubicin and Idarubicin), and miscellaneous antibiotics such as Mitomycin,
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et al. J. din. Invest._ 1998, 102, 421)., These
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are or signali trea

5 hewupils, Q'nh rﬁa@ceﬂm BhDit thyRey ddpk@delncisnodu@ndnqufwm The ability

TCR signaling in T cells (Appl eby, MWt at. Cel

199infiit Fﬁﬁratcepm Klemelﬁgreuao@hll maoloved ane nﬁcrogh@gmmponses

rece to . neutro activation

(Vi vw&@hﬁeﬁlﬁ][ I%Laa('idgl[o%g Jln GELY actlxﬁ&gtlgr thfé)éese%tzﬂ)g}pounds n
25 Lyadd@ngn & teirleSectpah T @lpaties hdtivitg waRaMBe cdpBEEIR} 6f value, for

signaling |eading to release of histam ne and ot her

al kxangple, 1nvll Eeapment(ofunftranmatery dinesed, peah as prthgtipor inflammatory
Nat,ur 8(}%%8 402, B24). These findi ngs suggest that
srctY %i nase inhibitors may be useful in

treatingn @ddlﬁdsrg icertalh Seaies]yadahsas shetas [SiCankii agB ndlyebe
al so activated in tunors |nclud|n sarconma, nel anong,
br &apertang futhe &ice Frceptat widgcesl ey npﬁmastﬁeas kichbasephils that

i nhj bltors use t| ancer n
30| "BligS bR ifedTB g HaR %Sﬂ“@bﬁ s eod G601 585 s e
St @eceptors are stimulated by IgE-antigen complexes. The cornpounds of the present

invention may inhibit the Fce induced degranulation responses. The ability to inhibit
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15 ki nase inhibitors have al so been reported to be
effective in an animal nodel of cerebral ischema (R

w@208/08374@t . Nat ure Medi ci ne, 2001, 7, 222), seQmES100TIQN7970
that Src kinase inhibitors nay be effective at

limting brain damage follow ng stroke. Src-fam
ki hESEECRIPh@PCrd megkecllne asephileRspQPLEs B, re%ulfem %additional
s
] eslgﬂli trngf%tg}ﬂ;&g{}{%t‘uvog f(gqu'%'?‘grsj nl(? C&R é’t[nvc\ie :%?%%qhﬁr eg%ct on T cells.
Fc ganﬂﬁhemaeﬁnm0mubﬁ$pﬁhsp&nﬂﬁcﬂﬂﬁ@byh&&sﬁ@dsCmﬂpnmng

opha es.. . The co S t he nt. i nventiqn .
hHeetica éccf@evgl%ﬁaﬁ FQ%P?%P ﬁ’&d?%ftn“f?’éé‘% drreebed
5l n ab&%u HRREN dnSion 8RR ABMBLSR p'h%e*%bﬁtlctah S‘orﬁlts%éltlons comprising

dependent production of TNFa. The ability inhib
Fchydretse pf the cdeenaidsimif thﬁalmvc:mm | Theremo &wti@t@”ndcludes but is not

ant PR b By ety RSPkl [P BER Sl b e

' n ngf@nﬁ'&ﬂﬁﬁ“dh@ﬁeﬂc@nﬁ)ﬁﬁﬁ Wrﬁﬁ@éﬁcﬁl%oﬁp@ﬁh’oﬁs co-ﬂ‘i![briisnllg any solid or

activity woul d be especi al of value, for exanple

i nligwid pthiy&lmlrfem 06fhe|0ﬁmrp fghg ingietéars d&r esyopleathe
ar Ia 0
10 EF&PSu BQ %lglélé Sforglg\lﬁfl;lmg@%ﬁgss f%gﬁldﬁ}gaigaqz h}cl) Bartlcle
maylzbeThd: ﬁmbkaﬁtaylbe nﬁlbﬁ)ni'_z%ﬂ dr&ﬁ@plﬁd)iggﬂdiﬂéiﬁt%d partlculate
degranulatlon of mast cells and basophi | s t hat
pI glraules, noysiss: gHe: oilyIsusneAsigas efriy Oéhqr &org of wﬁfir@rﬂlﬂgld
nﬂ%&ﬁﬁ) | ergi c di sease. Fcs receptors are
' ated by | gE-antigen conpl exes. The conpounds of
t he pr e§hnbomp0mreiﬂblf tdre imegntion)enkdi derit ey b cfsagnmahts; enhlogs
ran on res ses |I|t to i nhibit
5 080887 Bh Bt RIBD R bFoa Feshidete fiegrof a%rbemléﬂltporated
rm%‘[0 935&21@&910'9?&91@5 ltioh® SROBREDY QMm’is@ﬁHbﬁ tb@ether with a
additional anti-inflanmatory activity for the present
conhoundsutiselpacteptablercagidr ec exapiet. Geich sompoations typically

nventl.on nconpas ar nace ositio
coRmptR oGRS PR DR B s S LS ae B gpue. and o
copnaundsutRhblly a&epﬁu@r&m ReEcfElGBIST ihp @eFecth @@t whB€treating
i nvention al so enconpasses pharmaceuti cal conpositions

20 coRpresisrig ampanbeiEptive ta sedcctiypiydudugs teamind élff%wwp@ af
:{2 rgrll.u?]a% dﬁ{%etog}/agﬁng%egﬁ l(r}r %sy ﬂledg) aﬁ%&ip ?t &}ﬁ{ch Chlll 201§r 12 patient.

the | i k€ompoends d’t\tﬁeﬂinlveﬂitﬁnuhiﬁbe’ admiadepesse Sny suitable means,

pharmaceuti.cal conpositions conprising. any solid or
| i éisiudings yathoys hmﬁatrrﬁn@par@ﬁf@raédfn}gwaaumntfwsrswg@ ﬁ@b%lﬁmeous

FObm nﬁéﬁféﬁbﬁ'orélh&bﬁg GRNRREA 5562 Bultfonhly, Bafid #ﬁhﬂ ?ﬁ%l
for I n anor phous Form and hav any parti
25 Th eagmalt rectag sindyndreuvsdradmiimettgtions onty like. Toplcal adrmnlstratlon
| es omders

o5 pBie Rl ot i B R AR HiRSER 6 el gatches

P hlS? {onfdphbREMNdeViass, qq{ﬁﬁﬁ%ﬁﬁcﬂfpréﬂaﬁatﬂoﬁé/ ﬁﬁhid@ 508 demisolid or
derlvatlves fragnents, anal ogs, honol ogs

ph lqwdqeenarasan| ($a h?ct,mﬂt:@bbehes afmsgleo supipypsiroary ecredng roagment,

can be ;i nco [a ar naceut i cal

S e B PR L o S sRDRPERE St FiscROMRRY ohilfing o
30 phesmps@idtdfard inycidheptaabyCiabfddint, Whi€xGispiteé for Selebred

conpositions typically conprise a therapeutically

ef Madeiof admmptistions Inaene eppbadiyactt oifrp dhaacew g bcomapngitpns are

administered orally, and are thus formulated in a form suitable for oral

administration, i.¢., as a solid or a liquid preparation. Suitable solid oral
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pharmaceutically acceptable carrier. Preferably, the

ef fective anobunt when treating 20 cancer is an anount
we@bdososi7we to sel ectively induce term nal PCT/US2007/077970

di fferentiation of suitable neopl astic cells and |ess

than an anou h caus icity in ati ent

Co @né;fnc;%*@ tibictarfep ﬁfé it ﬁF@?tgrséﬁleWnéiny

SUHARE& A AW derk NAlIYRL k. %liahf%qiqukd St ﬁ)tn'ngﬁtlons include

parenteral, I ntravenous, Intramuscular, subcutaneous,

i n'p(])lah@m s@pgnml dlslgay@bmsn gmalsmﬂsu@tsgﬂnd tiakled. ,In one ernbodlrnent

L nal

P TR kSO TR bR e fo gy g § &devsule?oéfil aggordance

5 ad Riithi tBils leafbo@inen€, e 8drafositibARloY ﬁheﬁﬂ@seﬁﬁﬁv@ﬁtlon comprise in
transder nal admi ni stration such as transder nal pat ches

or ail&HeBshibe eeliy @Wayioged andihg irgiteaiti¢rcy|dilpertpahaidigslagin
in %# a solid, semsolid or |liquid preparation
(tablet’, pellet, troche, capsul e, suppository, cream
0i nt mentAny in@t &&ﬁ);blentph)amdﬁéomrhlbmlyhded syt SHieror diluent may be used
suspension, syrup, injection etc.) containing a 30
coffbBaAermyHatidhs of Hgdrescahinyention, %@h.a\? &or] eﬁ@@@%p @ gum, a starch, a
10 Whls %}1 | Scebld] otsf&%ﬁeﬂclﬁr ansﬁtglﬁ{ egr mﬂgﬁ% ﬂfereﬁ referred di[luent is
stratlon I'n ohe e i ment, ceutica
c 0 rrpcmcﬁystaﬂmeaekbulomj giic] @hmoerﬂlons mlay )furtm dormp®sct hdisintegrating

formulated in a f?rn1s r. oni

ad AR q.g.agriogl‘,grmp e soilgmg agg[all rglan SHan d%a[g&esmm stearate), and
Pr &P RdidoRa %ﬁ&l dhedP Irﬂdiie 9&(ﬁilvé)sc§ef\é@ea%§4{ DBREEO a buffer, a
PCT/ US2007/ 07797 formul ati ons i nclude tablets,

capsutass inhphifdrsa svgfaamut, @.§plufbéizmgt QGH'S aplestisizeman emulsifier, a

effe escent u i tab

5 or ARPFET MY BRSRIE ndR bl R e e pEhy SHEthE seent. or
di apeesthBiRstioreibilcsT Pasther@idrs, tRdEbrhftRitldnk Of thepredet invention
enbodi mrent of the present i nvention, the conposi tion

i s mayrein thedarm of goniepled releasy or pmedidterelsas fprramationss

mbodi
erbodt TR o o FATRRRL ORT Sl 5 SEGRANE AN TR
I Neqico0or h@r-aqicodt doligtiving, saspeasdngehaildions c;ra;mls uEgampiay of

inert excipient that is commonly used as a carrier. or

20 g poRAAuSRHY SPECRIS -G PronyIseel YOl malxethdens gycolpgd injectable
pr %ﬁg%ﬂic és{éYseﬁfch A0 eth§HGIRatBS lA&ﬁéod%)&QH@rﬁncl%dQ Wiker
starc sugar a cel [ osic materi al an
ac a},cbh(ble:/acmnom sotwioas, enhdsiessar sAsyenabey, ieduding setint and buffered
ose.. The co 03|{|on

el y :
T LeEr R snlasag oS B hE AR i ByaHt YRR IS or synthetic
Cr 8SEAl f@lek%@esgéihmll aB¢hean bHPhidea bil( 81 oil, sunﬂower oil, and
magnesi um st ear in additi on may conprlse one
25 or hgivdiwers@ibi $Qlute@ss>é Be&p@eﬂomrqama&omid@erthe ollnyfihgegmponents: a
roteﬁ§ i nhi bbtor a.surfactant

P o S ERG s RONRh e e s g RoR G e Bl Ppojyytene

agenfcolsgglyt&hiRspropylehe 5§asl dr@tirg eyMthet S%W%ﬁiseﬁlﬁfbact@rlal agents

filmformng agent, or any conbination t her eof .

Fuptdheasspe] atq@éolcaméylmatﬂbgn&afantlmd@%@@htas RypgEe pYA or

na [ ] I

oe(ggrél bnséltrlfr:tgi (g %:ieg}%l g%% EIFG% giyieglregn%ﬁ%%e%tra!a%de{cﬂf @DTA)

30 p h aduffagsutH alckyiteacdemtatd Iﬁlo@pﬁatésem&i at@mskfer tha@,dﬁ.@m&nt of

or non-aqueous sol u uspensi ons, | si.ons

oi fRUCTERSIGHPREOdHm CEGHH% AL aﬁiﬁ@éﬁsT%ﬁ &R Be a%sted With acids or

P B8Rk &faeh Bl HeRbenI Rl ¥&d Hﬂ’éo%ﬂﬁn%ﬁ't%ﬁ? de, @nd injectable

organlc ester’s SUC“ as et ol eat e. Aqueous carriers
i ncl ude Imaddgiion, the cornposmons may further comprise binders (e.g., acacia,

cornstarch, gelatin, carbomer, ethyl cellulose, guar gum, hydroxypropyl cellulose,
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al cohol i c/ aqueous sol utions, enul sions or suspensions,
i ncluding saline and buffered nedia. Exanples of oils
wae@spsse of petroleum animal, vegetable, orPCT/US2007/077970
synthetic origin, for exanple, peanut oil, soybean
[ nflower oil, a

ol m ner a
@ﬁdrpwwmé.metLysl(ﬂelJWiOémgowog?u)sﬁéwgq%%glg@gﬁmaf%% cornstarch,

' n%hﬂé@ﬁs‘c&r’@ﬁ aflélhicqa\e’icf‘ GilieMBRRER! Sos@rmSIdRE 'sJ)(ﬁuﬁlﬂ LieSvidone,
such as water for injection, saline solution, fixed

oi gsar guol, pediby stareh glgflcgl@w, Brlmggvlm:urfﬁw (e, dﬂpyHﬁHe acetate,
or. ot her tic solv anti b
0 B R buB A e SFenetl i 2R 5 Shlufln or ectatin o
5 anplQ¥htdBREPtiSH EH"'su@ﬁc@sS BOERLAts AL d Teen 3QAMWEBn 80, Pluronic F68,
bi sul fate; chel ating agents such as
et hil¢ aeid dals m@teé&erlalalbé@ﬁscsvéif@mn‘(SED‘gA)sodlgm Iyt silgate),

ﬁg’l‘%étlglg g%@%ggfs s%i 11?%1 o%a%:en 3 %S %@@e?ﬁ Spoy]e%rf&%nél%erol

C hlc@crlbdttﬁ;tm{s) daegﬁdaﬁs(e g , ot dRhtonbdosidg wshtedxidhith (c.g., ascorbic
acids or bases, such as hydrochloric acid or sodlum

hy dfigxjodiim nwtaé?&aulfitpdwtylﬁﬁé hydioppanisalonstabibizers (§-8-her
r

10 Ca?gﬁoﬂrorgfgtgfé?%%[lﬁlog lhgfoxgg‘b@gtngerthyl%gﬂﬂﬁg r\g%/osfrﬂ% ip Féagmg agents
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Tt TS aa%}% tcgme acig). aasﬁlﬁ%%?ﬁla{e 2. pepngrgint, methyl
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sodi um crospovi done, ~ guar gum sodi um starch
gl pewbertsy, lurdantdel), stechué a@d,stgmglum st¢ar@e,|-mlyethylene glycol

15 25 FhG 1 R SRRRS it e h SR AREn BN ORI e
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Tween 8 Pluronic F68, bile acid salts), protease
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anti - oxi dants , ascorbic acid, sodium

20 et abi sdft PR% @anﬂamﬁmath@dwﬁw%&%ﬂfiwﬁ@}epagftdawhl FaEpis that
(e “911 %t %ﬁ%ﬂh@ BYdin& $h)id kRS GratiDY E%%%?E BBYY, TR a
cellu vi scosity I ncreasi ng agents e.g.,

c acbmtrcéked rclodsedowhallatgin, irctnlinl oxilads aret inydroanehpsuladsiedelivery

gu?ﬁ?ﬁ@*@l@&?@%@@% Diarg il EOPaCGS Cen B Ba i i cthylen

et A acchal '&Waﬁhﬁdnd%ﬁ ﬂl@%li@la@lﬂoédlﬁ%}n polyorthoesters and
presérvatives (e.g. hi merosal, benzyl al cohol

25 papabmgsc acitludthedstfer mrepgatlonscvfesacln f,oramllaﬁlonwglh be ppparent to
arate

suftas ey P it RE Bl R R R Blmrelt dypm A

pl @okpd@atZl shd(MoVg. Pharrﬁzhc%hhé‘dls i, hﬁbagoqml El!i&ip@ﬁSh(Yﬂs (1nclud1ng
citrate), emulsifiers car boner, drox

celipatomis targeigd mnnlf%mdyqell& mlman@)oclo@e pdigy Ylf?é gntlgens)
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cQa alsd%’é g%%tﬂgﬁ %ﬁa&aceﬁfﬁﬁﬁfﬁ pﬁ%feocggr?égc’?%sgt%g% b hfpared

30 polaydmdlh@w wnktibes knaindioahosedjkiliednit she a2Q fdrn:xé)mple as described in
enbodi nent, the active conpounds are prepared with
cakr-d13 Nonao 22,1 1 protect the conpound agai nst rapid
el imna
releasem?g?ﬁ%Fggy n?%g?Jgﬁﬁgn?%%egﬁﬂgeaEBQh&%qndoy%eunn
m ¢oroefoc awuﬂf atimdlmteitllou eny unétytsm‘eymf doBlgﬂtd é¥yrsagkaiplieform as used
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vinyl acetate, polyanhydrides, polyglycolic acid,

col | agen, polyorthoesters, and 25 polylactic acid.
woveiokoss4d or preparati on of such formul ati ons MET/US1967/077970

apparent to those skilled in the art. The materials

caB al so be obtai ned commerci al I%%qfrom Al zf

PHFHLH:AC YL KRR g TS qanjifyof aptiygcompaund

S U%ﬂ@ﬁlﬁie@@épfddﬁ@é td 'd@&lred' th&@ﬁé%ﬁ% erbdif %Es%@wh@n withegd Feﬂulred

cell's with nonoclonal antibodies to viral antigens)

C aphmoetb@alj@elderaslr hp spearbedioniferaht gosage epit &y of the invention

carr |
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5ex @G@b&md@ﬁlddﬁéﬁa&h&ﬁ% thBrap&itid. o et to¥e- acH1€5&{2 afd the linkitations
I's especially advantageous to fornul ate oral

c offsEInt inoths ajtief dempeending tuch p pef vegromngygad &fr the treatment of
aqup%aﬁagtlon and uniformty of dosage. Dosage unit
rmas used herein refers to physically discrete
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10 par ape G b B e R AR 4 period of soveral
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Of dﬁ}tkeaf%? WhY® tAnC AN caR de thguRad & (fe‘tgrﬁﬁne if further
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adfnpsireasmpinwith pr4 edmipesrtiod oadhe W%bé%yarfd@\ll gnsecutive
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dgfsdth%{eafr%r%y conti nue for between one week and the

I i fe of Thhergpatatieniovf pllﬂfrﬁlfaee’lﬁlbhlycohhﬁsmdm thiaSEon@din am aciye

take place for five consecutlve fter which tine
20 ¢ neomaenEhts wlhumslersans) 1 dheedyt tor fa@ em%ﬁ Snixngs grapyating, or
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cont i nuous Intermttent, treatnment for a
n u rhapicofs tica Ias@:hatmwc@ude@ly a‘codaptah/le dnd)gompatléhst wiketheadtive

nds of the prese i nvention nma
R TR, Sh Sl b RuRESS BhacHe RonSire Mg Bith additives
tr %fﬁt&ﬁﬁ‘ﬂy fordhidhiRpéde, adRlagh lv&h&l%& iseilRrs BeinsReAnshtdavd
and consecutive days thereafter. The prepar ation

25 of cpm@rtnébe l9t1$telald1'ycm¢tb@@ mtocﬁmyablh é@mcsofnt aimmwtraa@m,usueh as
onen und
o AT P05 ol orag AR SPR G0 B Fuplt ebeBbatiy ot
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m xed with excipients that are pharnmaceuticall

accept affihe agantcdibaearmaangjadpinisfercd ée theepatipnidy é«% @ap an
F
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ives custonma urpose, suc
30 vebt tleesmpstuabihkt iz edsumgwre'd ne thc pinbmtem tess thafi theZbnount that
converted by custonary nethogs into SUIt?b|e for for

adfBEs ¢ p%ﬁqe@ﬁatl%ﬁ Geompound 1 the patient's plasma to equal or exceed

the toxic level of the compound. Preferably, the concentration of the compound in
the patient's plasma is maintained at about 10 nM. In one embodiment, the

concentration of the compound in the patient's plasma is maintained at about 25 nM.
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tabl ets, coated tablets, hard or soft gelatin
capsul es, aqueous, alcoholic or oily solutions and
wao beslosices as detai |l ed above. The anount of thePCDIROTICN7970
adm nistered to the patient is less than an anount
ause tOXICIt n certain

t hat woul d atient
n@ba%%ﬂ‘e%dc ImEHeth FapFRILTS %f?tﬂ? ﬁgmeéwdaﬁlae Rahighty lasma is
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nM 1 n one enbodi ment, the concentration of the

COMEBAINITIONS he patient's plasma is naintained at

about 2500 nM In one _enbodi nent, the concentration

of the &ovigsbREMRM iRFe dahi@itions OB Heraus serasised © deseritet thishgeention,
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partic r co ound used and the type of cancer being

tr@ﬂ?@g YA-ONS Listed below are definitions of

various e raﬁﬁhé%ﬁ%@oﬁlp’ HCEEFHARE” TsHoR-drSMERE bRty thANBEF be

definitions apply to the terns as they are used

t hsgughule.gt hnglesbpe@) dri coatainpeneld naord upltaipimsaturdtesse.g., double

otherwi se. linmte ecific instances,, either .

i nArOP RN bR S oHgBE S ooy bt hédpRranched o cyclic
20" abblﬁbhﬁtdafboﬂr RRog@ror, @tioRRIRE, lode of ﬁloP@libt%@tﬂﬁIsla‘ﬁd may be

noi ety that may be saturated (e.g. single bond) or

c 0 ﬁwnﬁnmr wsubrbifwed; nivn gliphatig peernpraferabhy cantgns between about 1
E&!{ g%otu? rmst fnogé § e%ﬁgyc‘ bet@%e@ IB(RR gt égbcgut %Y %toq%y npo?e
traig orf cy cf

c apmfaablbmfmﬁmbwt 4- opaﬂoﬁmalhlbm typﬂ@@ll}obetﬁ?@éIEabout 4 and about 8

het eroatons and may be substituted or unsubstituted.

An@®MSphati c group preferably contains between about 1

and abo at, r 0

25 Sbout 245t ane e RS LPASLE Sk B LS SRR b
at szltﬂrateﬂlmyelotlyqyl @aftiajdybeihm%@horafbh;a&atdrawddle&bmﬁcles aryl and

atons. 25 The m ac refers to hydr al k
aRerry) U Sl Boan ey Pe%ﬁf‘%FPB]Fe?ng&&ﬂ@ﬁ? DS such as
pa(@ @L)labkaﬁésllldé at ?&nﬂz’l byl % )gryh%}%fﬂcéé%h%zl t-

and Hheteroary substltut carbonyl droups.” For

ex bmylla@etyé@yq ), ((ﬁgC@Q@@o@kﬁggbom&h gasyclopropylcarbonyl,
30  cyclobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl, etc.), heterocyclic

carbonyl (e.g., pyrrolidinylcarbonyl, pyrrolid-2-one-5-carbonyl, piperidinylcarbonyl,
piperazinylcarbonyl, tetrahydrofuranylcarbonyl, etc.), aroyl (e.g., benzoyl) and
heteroaroyl (e.g., thiophenyl-2-carbonyl, thiophenyl-3-carbonyl, furanyl-2-carbonyl,
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(G -C6) al kanoyl (e.g., fornyl, acetyl, propionyl,
butyryl, valeryl, caproyl, t- butylacetyl, etc.),

w@ aB8as7ae/cl oal kyl carbonyl (e.g., cycl opropyl ceeoszn7/077970
30 cyclobutylcarbonyl cycl opentyl car bonyl ,

c Ioh etc ycl bonyl

(>e/ 1bran T -i:a[r (PI} g’l ]ﬁ%pxlgejbl%%rgony pyrrlo3cr:l 3 %sr 01? q

Py 'E)Eﬂ)ﬂo[lﬂth?to;ﬁféﬁ [2- %%Qﬁ’;ﬂ%’é‘cc Hh%@ﬂl‘tl@h nr)ié ﬁ@{ﬁrp ‘%Qé’lbalkyl heterocycle
prperazrnylcar onyl r ahydr of ur anyl caf bonyl, efc.),

ar owll aiéheferoanyd pgmpln)of drechcyhgioap myd)y:lany engof the groups descrlbed

% E:ug hl%] le_tﬁvre%%ﬁiﬂ% W{ﬁﬂl 1%@ §1§ 21%1%“'8ptl(}{lally substituted", the
5 PCREMIS2QGh &7 QU ubbtitiRB Bt optidiRllh @idktituted with one or more

1H pyrroyl - 2- car bonyl , 1H pyrroyl - 3-carbonyl,
beﬁlzhﬁflb]etlﬁl(bmmﬂyl ang.-te éhr%ﬁ;hstltuémé) indenenderityi selested framethe

al é{dug o%%ﬁlgs%ﬂle%ys hs é?i%e%v&’ ﬁy t%l %Bﬁm‘a o kora'% Pﬁ{tﬁd’" % rtP[é alkyl

deswlbilﬁﬂ hd:télrobjikﬂe raeﬁlprﬁdﬁllewﬁba(ﬂﬁfpomdﬂ (ﬁﬂtBe ac\ﬂh gfbup may be
|nd|cated as be|n optlonall substituted", the 5
acyt S&F”é?ﬁpasr?é’?“lﬂ@ Fhevdtthe ﬁareérané BRqre pEsferyed list ot
10 SURSH kit 4 hgdr &Bygre or nore substituents (typically,
one to three ubst tuents) i ndependently sel ected from
t he gr duopsiobplisitpshemicehtnsickicsdredehrddandi mfetiae to throughout can

definition for ."substit ted the a
cy b STt ke BEycics © & ISR AU THEL POmHivalsst BpisHes under

of @ pRpHatcHHAURrdTRY BB staSAsh S cht féttﬁgse%ﬁllleﬁst& fHebd@fj For
above in'the preferred and nore preferred list of 10

subsamplaemt "skyl espett ¢andicy cferod tei m@lnpvzalcty radieed e SdI?Hs -CH»-),

noi_et erred to r hout

15 be °L/1 Q?geréﬂsi aIbCﬁ%rﬁ%égérlelﬂg n&qgergmegr c&n be P‘%}f lg}f:h Case those
et gki)le@in the hitiwiBh@BérstaRd edel L5y Yo BEL diviahat aalanrapwg A(#1,-CH,-),
structural circumstances clear to those skilled in the

ar Whighop eqeixalai te thegfarm alkylene. nﬁrr@r.laylm ahcm@mséﬂrléwecrvhlch

to I ”ar
Bk 5 O T S v
" abdyloxy”,i ‘aliwithf, Gage, ‘ﬁlb&ﬁ(iarylgkﬂﬂe{ee@tybhlc t hﬁkgall’ t alklehﬂ'l”

derstand th Lkyl to b di val ent
20 ugl‘_‘él{q?yﬁ’m “ah acc h%/q S,cyo \i\ygl, gllﬁ\éea flgﬂeq]léa}[g%g%wﬂq un(%erstand that
a'tﬁ%)’t%ﬁﬁ’se Lkox3 M 11k Minol NafyIGEHTBLRABES”, "By M HGleroaryl”
dlva ent %nﬁ t|esegren?engieﬁyéndggre st%?ed asmgglng

af‘k@mpéyclibéj ‘lalldyd m“mldiényl” “alyhplXy “aliphati&’ lot héyalqalkyl” refer to
et het erocyclic", "aIkyI"

ero
ﬂ%@ﬁ?ﬁﬂmeHQCEWﬁVﬁﬁwmay‘aI|phat|c or "cycl oal kyl "
those skik Ité?ﬂl "a[ky‘l h&n@ﬁées\’ﬁnlehr &ﬁﬂ@ﬂoﬁ&@%ﬁaﬁaﬁawﬂg%e to about

terns al koxy", "al kyl am no" aryl oxy' al
25" at\yq:n'ty cat’hgm @ﬁogmoy,l prreferabl}getogp m;ghgwt twelve' %ﬂfk@ﬂ a',torns More
aIk

refEr: Oty QoY s iR ficuisoiseRs B 4500t g sapbon

" abiols’ l\/ﬁﬁbﬁ@f&&dbkd’lﬁ%r RlkybfaareRedving@he & shodavightcarbon
one to about 25 twenty carbon atons or, preferably,
onatorms. Eisguples aletugh redieaborchde methylotieyl, lgmerpérr Asgpropyl, n-butyl,

al l. ra ,hg one
ro SpehP pERh L Rubru bRl Ry f RV gaIE"T Tor
30 aI kyl r a"db eains'abi@vi/ I @nﬂbﬂ&:eﬁ hnaii) @ubraeclgehitramaalb having at least one
aton% npl.es of S als inclu met hy
et KPONG2 9569]1 ¢ pg ?EW to a olbtdfvgpty cay BB‘ERIW or, preferably, two
S e@o %Ylw%@eeéa{rbayé%ﬁl Mgfgﬁfbferﬂeé MR radiBAY Xlle At alﬂgenyl"
ke. term "al y nbraces 1inear or
br aacdadchavad) toal to ahawti tcrgceaboﬂ gasis apthenore preferably about two to

about eight carbon atoms. Examples of alkenyl radicals include ethenyl, allyl,
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car bon-carbon doubl e bond of two to about twenty
carbon atons or, preferably, two to about twelve
W@ 2008083736 ons. More preferred al kenyl radi cal SPEr/®S2007/077970

"1 owner alkenyl" radicals havi ng two to about ten
car bon atons efera aboyt "
ei §FRPCR - Bondeonds ﬁ‘%ﬁ‘ie& P v n@keﬂd@e% Rt dikenyt,

| nghugdee eiheny ﬂlavn?é "c)[é”’ané 5tr¥f@” %Qg&agg’[?ﬂaﬁalternatlvely, "E" and "Z"
PCT/ US2007/ 077970 ~ propenyl, butenyl and

4- nsmnwmbmtenyl The terns alkenyl , and "l ower
al kenyl * adi.cal s..having "cis" and “tr.ans'
ori ent ati' F%m 6‘ﬁ<y3V( &PIPLEGG Lipspr o granghid ra%“gls having at least one
5 01 ic@BbAlchi®BS triplh BodE6Mworb KO twe B REARE Sitdrhd\@apre@rably, two
branched radicals having at |east one 5 carbon-carbon
tr FCpa@ubtymivwarbwt@msdﬂ@tﬁtpr@fﬁ@ﬁd plkyaylgadicals eres'lewer alkynyl”
pr
o SR e R 1p BBk Parb Pty SR R Ry W0 owo v
radb@ﬂbﬁﬁb&%bmgmbnm Ecanafledis f dllemyt aidivals iaélods p@parggpne
preferabl about two to _about ekﬂht carbon atons.
Ex BFARyexl sioremiyhy rbutets edueynyhsndibecgyedar gyl , 1-
10 Propyny ll"hia r&“%[%lﬂéﬂk ”Jehﬂ)%&é §at %fﬁka%ta #clﬁr{gdlcals having three
1-pentyny rn1 cyc aces
sataatatue tdvaer dobyrcdtoms rHobi teah écy@mailkyg” trhbreecs shtmrabdcdrbocyclic

twel ve, carbon.atons, The ter cl oa nbrace
R R A Rbeut A elis Eabes KRy or preEieg S oy

t Rl NG CAL BRA REAITBalk P Eeﬁil&qseﬁaﬁiﬁﬂgelﬂréé}fg Liglt k¥ht carbon atoms.
radi cals are "l ower cycloal kyl" radicals having three

t o Eaboples ef givh redieddo mchtdorepcloplrakpydsbwyl, symdepentyl and
radléahs anlude cyclopropyl, cycl obutyl, cycl opentyl

15 an& 98"Vl ohexyl . The term’ ‘cycl oal kenyl " enbraces
parti al e tmaltcyEBhIReh G OEMBEYE pattidl BAirs@ufated@Ybdtgclic radicals
three to twel ve carbon atons. cl oal kenyl radicals

t hheviag drpatottivglveyearbgn stan: Sveloatkanylgadiedls that aginagiadly

th

GRS HAD6 S g R ooy o
pr éé eﬁﬂjﬁgatédb(bh@ at kel "c2€loalagldals. ®Moee prlefuted cycloalkenyl
cycl goal keny] " radical s having four to about e

ht
20 G Attt IsarBigver exlpikay ! grdicale hayiagifewte ab%ﬁ@é carbon atoms.
cy (EIXQIQHFCF gy Luchqyﬁ‘gﬁy ﬁﬁhﬁ@ %gd@ﬂ&eg% ?é&ﬁégﬂ%ﬂ&l and-Epglohexenyl.

terns koxy race ar or
oxy c o nflae rirmg "alidk ¢ 'adnsbreaclimehnan brgnaicl pky-{oonthinorpsradicals each

R ARV Uali0 <6 o f s e pirop Fls e Brediegne o

r agb&ﬁ't\%el% @arbb@%hlsawyrefen?e'é aﬂl@ﬁ?]%&@alb A% "NEy QR 9"
about ten carbon atons and nore preferably having one

25 t orahenls haefntgnneda rbat tert gargon &mﬁpn@mooef prs{ecdbly heNiggpse to

Itg(lé% ‘gﬁfﬁ cargq%%to Fﬁ%‘%lﬁggﬁg‘%?ﬂdﬂ toxlﬁggglgg}o%% cthoxy,

raghg@k§1ﬁ@M@n@dqaebgmx re al koxy radicals attached
to the al kyl radical t at is, to forn1nonoalkoxyalkyl
and 30 dinafsexriioryalkyligmbaicss atkpleradisplnhagingjone opmgpalkoxy

or 0)
0 BFEIRL AR LR TERIIR. B8 ROBYEHhGnBLIHRE Bt
30riﬂg$«n@$kpaaakhmched
The term "aryl", alone or in combination, means a carbocyclic aromatic
system containing one, two or three rings wherein such rings may be attached

together in a pendent manner or may be fused. The term "aryl" embraces aromatic

radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl.
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together in a pendent manner or may be fused. The term
"aryl" enbraces aromatic radicals such as phenyl,

WO 28087k t et r ahydr onapht hyl , i ndane and biphEmyUSﬂmﬁUnqm
WD 2008/ 033746 PCT/ US2007/077970 The term "carbonyl ™
mhether gsed al one or ot her terns,

"al koxydaF |Carboa%1no‘¥fvl'é§ﬁf(r alofgar yith mLfleE%arﬂ-}w as
mheME§{(ﬁﬁﬁgy@|&Q@K§KCmO§h other terns, such as

arylcarbanoylya kyl ™, denotes C(ONH 5 The terns

" het er od¥c keyin' “Catbaraydt, odhethes tsedrdorer @oyigh etber terms, such as

het ero cI " pbr ac rgted, partially
unsﬂ?&@%%/ §ﬂ5$h %Pzgégqﬁeteroaton}contalnlng
5T i ng- Sh‘ﬁ@%}m@aﬂét&@bﬁlyl\mf E&croaytlal &féte‘?&y@ﬂ& I @dheteroc clo”

"heterocyclyl", "heterocycl oal kenyl"” and "heteroaryl"
coEmbEAse eTHAdy parfinkly BnsahEataé ped pasebiecdhgicaioneenipiaing ring-

U " f "
o a OB EPAE i e s Mk BEY R o ERTP BBy tierpy an
10 "Betereatyey @ﬁreblﬁirﬁﬁfglm wﬂfeye:ihle he@raitgnemay bt Bélaged fibm mtrogen,
nitrogen atons E . g. pyrrolidin I, inidazoILdingI,
pi 51élifqrdiinﬁ@xy$ﬁnp ?;ggp]ﬁyp sa&r@tesi hetergeyelyt wdicglsiipclgde saturated 3 to
me N t |

B S T el

noppholidinyl, jmidbzolidinys,gtipor aied pﬁDetamﬁA rmrr)gsatanhted 3 to 6-
het er no%g%#flic rogf cont ai ni n } ﬁ 2 sul fur a%%ns
and ey P8 BiveP ant@’é“‘g% o hpxesh apmmyand 1o 3
etﬁnﬂ)eg%%ﬁﬁkg% ngﬂ@hhyﬁkkx &Bﬁ@kH@QB%QnQﬁBéé@CYC|y|

rad |ca i ncl ude ydrothlophene di hydr opyr an,
dl hytdrommnoayplargjo@ m@mmmg ilae glsaslfur iems aml;j/@b §|mtrogen atoms

5oL S E TP T P

" hedcRidR g} dRothRIpBEence Hﬂﬂ’ydfo@?raﬁla@lh?@ﬂoﬁlrm gi®dihydrothiazole.
het erocyclyl radicals are fused with aryl or

cy Eetrapdgly! raghisadsamay inckulesl negtaglesimiyogm., pushe in tetrazolium and
U f

o YUyt A ok B RSREDAE ooy BRCEal AR

ungattocatlgtradRtBrape fistd with achil oakgclodkgnmpdiess. Bxfamples of such

heterggryl radic gls i ncl ude uns%tur ted 3 to 6

20 e st BIFYRIE BABAHBAYE benzghugi, benvatianisnpgng thelike-
ni troge X
Ty D s CLOLMY B OLE M s
py of Uaznoagyll radlcrallsamolluylé ufsatgated 31tb & nmb2& hatéramohydyclic group
3-t 3-triazo

Lyl , ) L.
oepigiing | o2 girbitn faredBh PA NP KAy, imidazgy
et pyiaz&l)E @waﬁt %hrﬁfa@zﬂ ReLthyn Ppty%%ﬂﬁ' ‘bHaz@l'yP?éFg 4H-1,2,4-

con?alnlng gen atons, for exa
25 nmﬂzylyl Hbé&ﬁjma}bl,yl,lm 2iZiriagolyl, l@@rl)ztﬁ'mztﬁ)é}ﬂé@ gl H-tetrazolyl,

?Flotf%ﬁ@w tg g,lzeir‘g%l%ﬁlls(atélrﬁdc? cond)éns!edtfl e%ooctyrc grou cbntalmng 1to5

t ehft@g@h @{oinsSfob]e@Mﬁgl@amuabyl iscgidolyl, in@bkzinylUb&airidaisgl,
3to menbered 30 heterononocyclic group containing

an aBiglybriseguiniglyli dazotenpireotriggelyhyetrazelgpyridazingl ¢e.g.,
“”?&%a%l%f]leﬁj bﬁ?;r?ifa Pﬁgg@@ﬁ{ &¢4. ﬁ%‘aﬁﬁ%&’??&%%{%&ﬁb& cP“p

ont ai for exa ;
30 unhathwmdmdycarc g‘rﬁulﬁediﬁ‘ﬂmag ad ohgg@ranmnﬁ»c yxﬁmlﬂe,gfy@aigzl furyl
cont ai ni ng t ons and to 3 nitrogen

at 6ifs un?%\r“%%@afﬁ@l%&)é@% é%ﬁﬁerom?@ax KOOND cgitaiging Agyulfpr atom,
(€ f& exarhpfe, i @A AZAYWuratdd Bt 6o%8dbAZ@h¥krordordeylic group

containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl,

isoxazolyl, oxadiazolyl (e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-
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37 WD 2008/ 033746 PCT/ US2007/077970 oxadi azolyl,
etc.) etc.; unsaturated condensed heterocyclyl group

w@owBasITieg 1 to 2 oxygen atons and 1 to 3 niPEDYSIN07/077970

5

10

at ons (e g. benzoxazolyl benzoxadi azolyl, etc.);
unsat d 3.to menbered het e onDnoc clic grou
O REHONG, Ao 603 BB LT e %@f@ﬁmg lto2
at Qﬂggen a%m@é(tﬁimj[@ nltttla%@t?é’cbbﬁls (c. gmeﬁ%%&lyylbeﬁfoxgdlazolyl etc.);
5 thi adi azol hi adi azol yI,
1 znfamrhﬁedditaﬁahgmbereql bet):romomoqummtur angdniogn de Aselfur atoms

el S g P BT S ol Bl Ao

benzagdifioadi a3 qLﬂ'ﬁa,dla@b@l )1,288hihMiazd1iKetc.) Ehe, Jtﬁﬁtmrated condensed
'het er ocycl oal kyl " enbraces heterocycl o-substi t ut ed

al Ryteracseliybatiosp compingmgpl ©f ey g ateatseingd dyie Bauirggen atoms (e.g.,
radLeAlRui, ShoMRLAShRI Ay pLRAkkHL, Tadi cal s 10
aving one to and aheterocyclo

radi c aI The Tdimn 'thefemcyallokutbzt"Hn@ra@ﬁheamclbaﬂbaaht&d alkyl radicals.
containing a |inear or branched al kyl radical, of gne

t o Mo il el hoisTaonI ehrhsaisA ek alowes hatereyelpuky!” radicals
Sugtw% BhOW six E’Jrs&?atrgﬁg afll léxﬂe{e%cgcfoqgaleaks have al kyl

I ca one twenty carbon atons or,
pr ef er afihy teronalkytthal @utbrdose Fadécatsacolntainiag o himcarldp beanched alkyl

pr ef alk .t hio ra icals 15 hav I, radj cals
L £
P B o gk g arhog i aaaahig deleted sk Sen
C aﬁ’%e@élf?ﬂﬁllo méalsq{a%g %[kry? ‘Ejdd‘i"craf‘s Sy hd Qt‘)cﬁlt Ev@éﬂtﬁ &rPon atoms

havi ng | ower al kyl radical s of one to about e
c aphomefatablys oncsosabpplietsvebic c@dwlm dtmrMarmiefemed alkylthlo radicals
thio

15 by g%ifﬁaﬂﬁ%l ﬁ&ﬂﬁ S?y':l‘%%?r&1k %/r%(ilﬁ%ls hayihg %f o g‘ﬁm ten carbon

20

25

30

" abdondl Kiost Iefsialrea@ﬁe AkYlkris bttaﬁdanngﬁﬂg Il hlk laddféalls%fone to
20 such as enzyI di phenyl net hyl , tri phenyl net hy

phebsut sighy Farbematogis pheamyles ehauch lopres alkeithio” radlyalé )%Sﬂ “methylthio,
R TR T A

er ns ralkoxy or
"aryl al Roxyermetbiabet aratiakyl adibeakardtsubsahedd alkyl radicals

h h h I he
talrsﬁ?“rli‘gaélb%?#ﬁ g @Egﬂrp&lt i te?ﬁése@gfsp aﬁﬁ%@lwf ag%elpiﬁxrfethyl
am no " g'gl S | %ngﬁfﬁfe%ﬂr%sa 1?&9&1@/ {}tacﬁ&i t‘ﬁﬁlt%hréﬁ\ﬁﬁygen atom

al kyl avi'ng about one to out
catbatheatduwslsor, preferably, one to about tmelve

car bon ons. Nbr reﬂerre nj noal kyl radi cal r
rover dif ot grionRss i Ekari et e e RgRhdhed
onﬁlrt)@%wygh@amwomr@w%s Most preferred are

am noal kyl radicals having |ower 30 al kyl radicals

ha\éu ngI dhe tarm "egimallodt sobragesoiiy] r@aaﬁ?mé@tlmedsw@m amino
| R, e RO RSP b ST ma PRt g p abou

ar ew&iHp sirbbul hdehsWr | frcRRdly, dhe tobout Kydlve @@b@ﬁét@ms More
Preferred al kyl am no radi cals have al kyl radica

havraigredosninoalkpaadisals prutow sievmipoaayl b Hrat h@%ksdrradlcals having

205@? B)ga?.?ﬁ teﬁ%%r}ab@&@)%% %/]f%g@]af{e?reﬁ%‘%@ﬁﬂm@glﬁgﬁadlcgﬁ hmng lower

alkyl radicals having one to eight carbon atoms. Examples of such radicals include
aminomethyl, aminoethyl, and the like.

The term "alkylamino" denotes amino groups which are substituted with one
or two alkyl radicals. Preferred alkylamino radicals have alkyl radicals having about

one to about twenty carbon atoms or, preferably, one to about twelve carbon atoms.
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More preferred al kylamno radicals are "l ower
al kyl am no" that have al kyl radicals having one to
w@bwen3lzes carbon atons. Myst preferred are al RgI/E83000077970
radlcals haV|ng | ower al kyl radicals haV|ng one to
t ei on.ato Sui able I k
¥ep ?@moefagslr@la@wy %Wr?éksﬁ?mmosﬂﬁg%%‘ml%a radicals

N Nﬁﬁhg )611@{8 dMBut tan SHGBn @ﬁ)ﬂN‘ Ws{'%le?é??eﬂ%re &kﬁﬁﬂﬂﬂcﬁ%ﬁ@ls having
N, N- di et hyl ami no, N, N-di et hyl am no or

t etawerlallnk exdicatelzavéngaomeds gbmitcighd p@byn tathats Smtﬂb@chower

dl Ia]é%f rni}g?]glfagﬁ)e ghongglg%? gﬁ%ctlkl ageyg%}lté\é }suL%[H gﬁ{f N a?ky&}arnmo
5 UNisfichSdd N n@shyNRgino ANk hy 1420 8b NN, N-Jih etBmineRNKL Réthflamino or

chain of atons, 10 such as substituted or
ungigdései t ut ed aIkyI substituted or unsubstituted

al kenyl, Fhé{él%% ol %’E & 6’91{15 aﬂp(? g%ﬁ% 'n%q%t?%h% LY thalpl%rtf of a

arylalky aryl a et eroar

hetempaund, Ehﬁ(efsytbplcalilgt &nyaisy Ia&hﬂewbdnd or an atom such as oxygen or
het erocycl yl al ky eteroc&&ly

hef@ficy uni ﬁ%ﬂh@; ﬁ%, CEPYIC(O Heﬁ@awz, Sqﬁz&fb%acg}tamwf atoms,

|
e ey
15 sabskiengd arysabddiaryd alkankeaggllakyll adylkaienli, arylalkynyl,

o KA Kk sk IR b prterocyclylakyl,

a' hyﬂeifb%k&?&ﬁ{eﬁwhkt%fb\ébrclylaﬁyﬁy gl ef{e@&()wy%%ﬁéfae&clyl cycloalkyl,
al kenyl er oar yl al ky Kenyl Het er oar yI al

al Izmigalh@tyéracbladglb'hiﬂlw rgllkylaraldklyamyl héfb’@fﬂalkvhjall klybnylarylalkyl

B
al &udyﬁ a@lﬂﬁwl,yduag}1Ke«taabhny1a1kﬁemylhe&ﬁfagqmbﬁ5}1al kyl,
al kenyl het er ocycl yl al k

aI REihckeeay e byyay aléﬂekxlhgtrsroamla&yﬂyalh@mlms@ryenywlsanw|

yn&lﬁg%er cyc*&l’ﬁl%%%e?eraﬁ%yaﬂkgr yalﬂ,(yngll eéeﬁr?/ lauienyl

al hudyyylaétyfqarﬁhlkyﬂlﬁﬁlhylhaewcyclyaluye,myltyhledtﬁba;ajiylhmenyl
al k | herer whi ch_one or nuore t hyl enes n be

20 n@@yﬁﬁfﬁrg@/cgﬁr ﬁg}% a,{]éqnézgleg}yoqycly@lkg( gen}é@erog]( )ﬂkenyl
o Q)ken lyc%l&l% 1, gﬁ%?l”?glgtgiotc}r&l? ﬁg?/ Wnybheterocalclgéalkenyl

substl or un stl stit

or alkgrnﬁlhbtgtocpdybdkyﬁlgt etkytyyl alkenylinet, elldaﬂy]asylhglklylhgem,aryl
ac hatic or substituted  aliphatic
o B AR Ao e L e She oy gl Gan be

pr ﬁ{t&wwoﬁeﬁﬂm@a R O, B! s(aar SOEM\I(?Q)W:(@B Qﬁ%sntﬁ%éﬂ ®r

preferably 4-12 atons, and nost preferab about 4-10
25 at onwibsotciineylt sibvitugdmsunsubsttited hetesparyt, @ultshléited or

o VSR Ge BleaSRiR R RaEaRLEH, s Bl Nufhituted

su aﬁllghahu EMtonk Reibddinigit, the IlnkeﬁNH islbefvdead 14oatoml Iﬁeferably 4-24
al k al kenyl , al kynyl, aryl heterocé ,  thiol
al Ripishpigferally ﬂrk&ﬁt@ms,amxrwpmfm@h Wil 2 atgpip) @rrﬂ astipyeterably

aI M&ﬁglﬁpﬁg . al kyl'sul fonylal kyl, arylsulfonylalkyl,
oxy, aryloxy, aralkoxy, anlnocarbonyl,

30 aI Kyl aniThe eamdBolytitutS® tdRr 08¢ BpBabément of one or more hydrogen
PCT/ US2007/ Q77970 aryI m nocar yl, al koxycar bony
ar JARSAICIAREBRSA SrUgRY S ¥l 91116 ra&}?ﬁﬁ%‘fn a spepifieql %bsaﬁ@phw’udmg, but

CY a8 lifitdd 8, hab KMk AMIRGhy1 AW, hALEY A B! &M ithio,
arylthio, alkylthioalkyl, arylthioalkyl, alkylsulfonyl, alkylsulfonylalkyl,

arylsulfonylalkyl, alkoxy, aryloxy, aralkoxy, aminocarbonyl, alkylaminocarbony],
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aryl am noal kyl , am noal kyl am no, hydroxy, al koxyal kyl,
car boxyal kyl, al koxycar bonyl al kyl ,

wa@pdiososaabonyl al kyl , acyl, aral koxycarbonyl, ceeDUK2007/¢77970
acid, 5 sulfonic acid, sulfonyl, phosphonic acid

aryl, heterpar hete ocycligc, an i.phat i
andelaTBegATD at”FPé‘Y%F QR 45 gcargwédf) ff@i}w 0 O’be
quﬁf'ﬂ%’roﬁQﬂH f 'c%ﬂoeﬁlltro-rﬁ‘lﬁyfaﬁﬁﬁﬁ agﬁlﬁrﬁﬂl%nalkglamlmlﬂgll as

used ereln refers to an atom sel ected from

fl aofrlammoalkhll aminve|kybamond rte'damy alkdxyaékylﬁ@rmdlkyl,

her t.he aberr rat s 1o .. )
oo Rga gy A TSR AR e Gl by, GarbSytic acia

5t hedldRic a@0CRAMBAESHosphdA¢ ABA arPf h@cuBil G&,Eeréi‘éﬁcﬂc and aliphatic.
agents t hat reduce or avoid side effects associated

wi ftHs uadergtoedihatithic snbstineantsdistag aboy ¢ mays be diether substituted.
i nventi chuding, b n 1]
agent s, TS rBCHERRE o Hhio” Bt it RebiE s & 3o pelgieed from
anﬂhﬁﬁﬁﬁ;ehloﬂhd,gﬁomﬁlegmd ibdine resorption inhibitors, 15
cardloprotectlve agents; prevent or reduce the
i nci dené Uo¢d heigigefic s Abmirentigolifsasigr ey tapbnqrmal cell

10 chgfgjgtﬁer apy, radiotherapy or operation; or reduce the

ence of infection associated with the

adm ni sﬂhaphme Yﬁdjumatfmﬁlempyésmmams treatneat oftk sudpgect with
The term"a i enesi s S, used h%{ QF r ef rs to the

f o ARG that rg &adeSé%eseé Eﬁtﬁf 193 com 1nat10n therapy of

an%qu@%ﬁﬁn%eﬁt%nal&wdiﬂ Eﬁterﬂ)t E’iﬁﬁfé@9f§ thEseWBERR for example, that
endot hel i al cel 20 focally degrade and i nvade

th rqﬂulghtltehem effth dﬁ ae@cmmr dregroe-gn éonfmegmatlen uﬁmluwg@h

I nt ehst t 8 .

pr 6FHEF %\F%Wﬁ F‘mﬁreYe& ?’hré’ Fﬁ%ﬁgﬂcﬂ‘gnﬁ B, nablr"egaaaﬁ‘u Zgmiting
| nb@o@ﬂa&@%lﬁﬁ&ﬁtﬁ{dﬁherw rdd@sthéraginoi heiithyostabddahé ZRence of
basenment nenbrane (see Fol kman et at., Adv. Cancer
Re gnfectig] assaggitedoyyith 1hp9dgg@str@tmg§)@yelmppm%@q gysancer drugs.
agents hi
that 25 Threr afelibfiibe o PAPRGRN, RIS g T BlurBR B EbRod

t hvessbles Speudficelll;, aigicasdialsiamultiengosivadss in whitheniehelial cells
npounds, such as matri x netal | oprot ei nase

a and c
20 ( Nﬁﬁ»ﬁﬂy drerBile GRSyl b Ry B Bee! TBFMBIAGRigrate through
th’fﬁtet‘%ﬁt‘?&ﬁ tr?n%]g G SAGLA RS E i %mulﬂ?ﬁdréﬂﬂfe ﬂgﬂaglrﬁeh?@%e

vessels to I ow, Corrp suc
i nhiipiatiog 8p, drpatizd inteeblbed eesanl‘s Handotatoh &sndvﬂatsylhthmzi:d

vessel cells. use to e between. 30 r | 0o
v BREm e AT 1 FRCe! Ay S Ao e R YO g 175203
| Nl dRish)orAnti-hl}abgenRY %%ﬁt@tlnt&tf@regﬁlﬁi’\ﬁlﬁ 19606%@ | Egarhnad of agents that

form new bl oo@/esse I's; protein-based conpounds
25¢ hatterscfrrnmlthmé@amfyh@mts@rpﬁ eméidm thﬂ@ﬂﬁ)@vmﬂdln bfanglestagin,

tar ern1 0si s" ed h efers
P Ml nBRoRE rynd ik B iRl G Slcind
noWMBMIP)Yinhibnedsitenibigkhhd@itioa of éixyhmb tiaetles aMdeheddpaths for
or 40 WD 2008/ 033746 PCT/ US2007/ 077970 state of cell
he&fvh faﬁ‘am@&mdweéwl&jﬁ%f@ﬂ@\ésconmuﬂ% oo -alphpnbetady

= gﬁlﬁblto% '&aﬁ?ﬁt@rfgﬁe%tt%ﬁ%‘éﬁer that éé?@@?dgg%‘él&ﬁie' to%‘?i?!@@between

erm— cancer as use eno
30 di agasasblobd de@elraildrasumohangam alutlz edspayifi¢ UOXLY dhib@drs, that
idlnél:aegflggtnthg fgro(\:)veicL lo?ce%ﬂ that gm? E!cvlv Ib{o%d%fesste se gl?d Ig:r%!cellg bgs%d
compounds that simultancously interfere with several of these targets.
The term “apoptosis” as used herein refers to programmed cell death as

signaled by the nuclei in normally functioning human and animal cells when age or
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5 other tissues, either by direct gromh into adjacent

ti ssue through invasion or by inplantation into
waelr@Basa746i t es by netastasis. The term " conpourdl/Us®07/077970

defined herein to include pharnaceutically accept abl e

salts, ates, hydrates, ypor.phs, enantioners, .
o aeRiel bepiiind ot FEROPlasRan e ing agent” triggers
COHRQHG&%SBﬁ%b@ﬂmﬁn&ﬂkﬁ%k%mas set forth herein. 10 The

term™devices" refers to any appliance, usually '
mechani dak tasm ‘sheet’t iscakd hedesdgated atC&ﬁSp ef fliseasyesor disorders

par i cyl ar functi As,. used ter
o Shisfieleled WOREPRRISIERR ol S e ghhi b Ehgse cells to invade
5t ypiteatitded, @ftBErHyt Rreeh@ oA Int®sdjadedt 1308 tHREEICIANELS Oy
| esi on recognlzable in a biopsy by a pathologist. 15
As impledtatien Bitg distanbsites bphmesgstasest | ve anount of t he
subj ect ot
gﬁ%@?@a { msl'g{)ullm FdetF r?e%iql%gem {o 1nEf?1? g#%}eﬁl%utlcally

met hod ers to an

suh¢eptablecsaliy QUWdtthy@fﬁteSA@&l@n@@;bhsVﬁfaﬁdo@Srsp@ﬂaitelt&ﬁlsorners
desired dose regi nen, brings about, e.g a change in
t héacemetss gnd thel ke d1g qompundnhaying ?bfor%%?taé sgif forth herein.

odiffere b?érhlo'ae@l@gﬁ/”qgfefsatt)gagggplﬁﬂﬁé/ W&l ecqlaﬁfc‘hll or e‘Pectrlcal

cllnlcal y acceptabl e stan 'S a
fudtﬁgkﬂnemeﬁb@n2@aﬁmubmﬁnwéanent one or nnre of t he

S to neopl.asi a dj sordeg, .inc
R O 8 i L e R S SR
E:ewp?call?f)reﬂ'e{f‘sc‘tkl Gitd QRidsR (ST pre-ShRioud lesidMYelddniABle in a biopsy

, Slowi ng to sone extent, preferably stopping) of
cahE@ma&@Mgwurﬁlltratlon i nt o peri pher al organs 3)

i nhi bition n Q..Sone e er abl »

15 o oppt niy lsrd B Bedtat e RO RRo il MeiseBisS ETdighs” win
ext@péct t@fhetsubREt meho®bPMEdMne M) rof@b ke Ngo@it of &@Ls@bj%@t
to sone extent one or nore of the synptons associ ated

wi epmperndoih.ctton dehitigted agpart ef desirrhdossrregiagnchringstaheut, c.g.
Zln?%hg‘{ St Tths‘e ra%so%gq_ﬂ}oqft}er\ﬁlétpﬁﬁd) "E‘aﬂé”of‘an?f&e%ht‘?& %Id/or rate of

era

heg@ivival ofd edibiotcdinulte Sﬁdepﬁbléésltdnddﬂd‘ﬂ ig hmmnﬁfunt gllajb\ﬁirther relieve
30 The phrase an |nnunotherapeut|c agent" refers

to
20 agémianq seentoae PF BRES frthe PHBDPHGA R NgoRIpsiaispidsis fecluding, but
do 'ikot{ot lithid to: 312 A RRToRH SO AuNDALT ARETREY S; t29 ruBeSH inWmor

i nocul at1 on. e term enbraces the use of serum or
ganize; Ylintibition (condawimigrig sope Bitenmpﬂbfambly Ismxppmg) of cancer cell

roduced by anot her . i ndi l

P A ERfer o Rt ity nl tbiicin 62 RudRe o some peat

sp £dférhBlyls m@ﬁgg BEfARY m@masﬁsd @pﬁlhﬁﬁn&nl 10\ Bt OO8LA3F it or
/USZO i mrunot her apy. Adoptive

25 mmvdhh@rrabﬁs;wm&@reneéum@g torrenterexgnireng oohors afiteesyseptms

thera n t | host i npcu

senupPhdo e S Bl B b g sl Eror B e, e Saron

Ora@ﬁbhﬁﬂdMﬁﬁmb@dﬁﬁﬁMﬂMQﬁoﬁ&ﬁﬁﬁn&k@@&hbn The term
‘inhibition," in the context of neoplasia, tunor

gr owt h dhetaimphypgplasial” Aot hereimipiess toewasssvsdelydivision or
Iﬁ%ﬁ appearance of primary or secondary tunors,
& devel opnent of primary or secondary tunors,

30 decr eas&lc phan¢ aeYiarnunotherapeutic agent" refers to agents used to transfer

the immunity of an immune donor, ¢.g., another person or an animal, to a host by
inoculation. The term embraces the use of serum or gamma globulin containing
performed antibodies produced by another individual or an animal; nonspecific

systemic stimulation; adjuvants; active specific immunotherapy; and adoptive
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of primary or secondary tunors, slowed or decreased
severity of secondary effects of disease, arrested

WO 0ve03geeowt h and regressi on of tunors, anong BPCTESRN7/077970
In the extreme, conplete inhibition, is referred to
herein a Flgreve‘glon or 10 chenoprevention, The

term
" niPEepeilpiapy. Adoni¥e impupthfrapy gafers o s tREmGht gf aﬁ}sswe by

of HERRRr ag&hk ﬁlat fnrcﬁme hog 195du9dt{a>ﬁloffséﬁm{zeé n}&ﬁd&ma APansfer
the bl'éod and | ynph vessels to produce cancers

ot fastort ingyuesRNKEE pasttdodss al soumor ghanaglohulisged for a

d t it 5T
Lo ndbp FaBrTniiS . B afepRiontdisPRa, bigk b Pragmor
5 ma@@ﬂ Slowlth, Srﬁz!vsebe dshaked Eysaémy‘sedfarpgsar@ﬁ@é%ﬁhmrysﬂ decondary
di vi sion. Neopl asnms may beni gn (not cancerous), or
rmltllfg@fé;rﬂlo"(’ sloposnt @frmmea'y o besen sy duners dlegraasasprccurrence
Th
" egﬂ f)rﬁ &tesgﬁ%ﬁgffyatumofs sl%@%gg)?ggcg%a%g% ?ngerlgf ﬁs%g’%dtaﬁ?éffects

"p béd@me edresd tirebefrdwtitaml regreslion oftutdoad, amdng others2th the
mal i gnant, but is_likely to beconme malignant if |eft
un€XERRR omplrse mBibitions isyicfarisd 4o fﬂ%rﬁm PSGTEYBUPHOL el | s

Ounggégakg&:ﬁ5505|s The phrase a "radi ot herapeutic
agent’ refers to the use of el ectromagneti c or

parti cullat eermetheadstasms,’ | a5 tshe htresatafenstto tfc migopploaif aancer cells

The te recurrence d herein refers t he
e PrIERHb B L i g PR AT T Sl rafis cancers
MYy HifetiiQudsO N’I&ﬁﬁﬁ@i’i ﬁg@lsrtﬁmﬁﬁlus&f fot %lsb&nfdﬁl%reah&? growmg ata
initial cancer and may occur locally (the sane sit

of distdint pigd. cancer), regionally (in vicinity of

|n|t|al ancer,, 55|b the | h _nodes or

1 1'ssue) T PERGFGneRETh 10 uied AePtn R oA o R s of ssue
Thenat edstits fro@ake®Rive cEltRfisort. ONasHasRisah®5Be békdd @Bt cancerous),
application, therapy, or 30 the |ike, wherein a

naﬁﬁmahgmamé (qaagaigusa ahdimani alseibsgalledsa sumre dihe tsmpisgpplasia” is
[
a}.ﬂblo élgbq Ip%)cje t&latotfesdltgptﬁ gl\éfgc}l%o%mgam

COI’] ect y or 1n e term "vacci ne"

i ncl udes\sagemharelhhalb térdtre-chiterquat tefers 't¢ a comditien that is not
system to nmpunt an inmune respon e agalnsé the tunor
C

20 py 1%%%%@@%%%9%%@@@“ lgfontrgaiedei at ed
ant' geng ﬁ& Ie%sépmlﬂf%ram 2&@&% ?ﬁﬁ‘?@‘gg‘%ﬁﬁ 5{5077970

used hereln, e term t he
su bj e Ct Tboe p‘btasmai §1‘,ad10\thdrzipeut1e sgract refaps tontbe ssehyferddctromagnetic or
of tr.eatnen refers to anmpunt of the

suBf Pla@&ﬁ%mtal ?&fﬁamfaﬁte ¥8Pi*¥ér ed as part of

desi r ed THO$§Em %Qdd??%ﬁee”bd's'u@&ﬁhé’%@@%ferseco Ghe refurk BABAR Y dter a
the rate of cell proliferation and/or state of

25 di pﬁretvde@iﬁneamssm arhaly may pbatlec wfincadnpgievemayal of cedlsdedm the initial

t { dar

¢ oegigsF ol L85 IRUBTLRe AN g ke T3 AbRIB in vicinity
SY 8Pt cOficed Posiblyas ki [(npBmeess oritRGlYtind®r dlly dsS: result of
not limted to: 1) reduction in the nunber of cancer

cePF%”U@¥ reduction in tunor size; 3) inhibition

Cancer %?%r&g'tltegtn‘?’e%%e?@fg By REELELERLY afhiRRRbARerBy, or

30  the like, wherein a mammal, including a human being, is subject to medical aid with
the object of improving the mammal's condition, directly or indirectly.
The term "vaccine" includes agents that induce the patient's immune system
to mount an immune response against the tumor by attacking cells that express

tumor associated antigens (TAAS).
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infiltration into peripheral organs; 3) inhibition

(i.e., slowwng to sone extent, 10 preferably stopping)
WoRoossne met ast asi s; 4) inhibition, to sone erRCEOS2000677970

t unor growth 5) relieving or reducing to sone extent

one or t he synpt o associ at wiih the .
di sor de ﬁ‘gglfiﬂﬂ%she %Frl‘ é‘g{seﬁ‘@"eoﬁ‘m?%@ EJﬁ‘ét compounds,” with

ef tapta to ?h%%ﬁﬁj el RAnY bPirE MG AP % 5@5&&[}1‘[ 8F the subject
ant| cancer agents. As used herein, the term

ph@nmweiwhlclal leanadﬁbemeé b$ parsaf desired flescgegimen Horses absut, c.g.

sal t t he scope of sEu. dj. cal
i u 8 § e in ?}? r?%kﬂf gelﬁ Bi;orfﬁ%rgtl?than(g%n%&% {)P %‘i}%ﬁe'{? ﬁtéon and/or rate of
sti seweal of a I nsinAlly heoBfabRkdmahSs WThRQuloud AL further relieve
toxicity, irritation, allergic response and the |ike,
antP $ameS SEPRTOAS OF BIOES th% SYIpiens oh abreplasie diseidey. inauding, but
ra r
K ntég WIrizot Ihﬁﬁ%ﬁg@;lﬁ#é&%ﬂhﬂ Ynet;%g %ﬁfﬁ%i&bgcaﬁfér églrlsg 62? re‘éﬂt%ué?n in tumor
desiet; Hashipiianfaes eudwinglth yorde eaphtapteteraisll topbimgiief @inker cell
in 20 J. Phar maceutical Sciences, 66: 1-19 E 1977). The
salinfdtration iglo prr@Baiabereans: $) MRIbIAYR (15g sloyang fosgme cxtent,
i's
R R
f u gUthhnS)\mlehdfvnag asuictlabhge toovogeraxtena ongommorei afm]negammmoms

aci d. r |]y acceptabl e oxi C
e N EE S S R
Sah&s%cﬁfed%tlﬁﬂﬂb '&@mﬁﬁﬁ%oﬁ%ﬁi%?ca%ér*&gérﬁ?r ganic 25 acids
such as hydrochloric acid, hydrobrom c acid,

phospho Asolsatheiﬁlnsthlleft@rm d)harmzcteufacmblly@ewpltﬂbdfr $alt" sl tothose
ncac such a i d, maei. cjhd .
15 1% il B, §Rhitod Kb BF 08 i kg foRt P pin
aclcént@ét Wit @B itigsiRS bfh@hardand 36 W& Mih&E withBhiedsc wsedty,
in the art such as ion exchange. O her
phéritaicautlicesic rgppaeseepd dtd like, aad trs cpmarangeratesyith yreasonable
no 0, I
o BTl ol AThRRL ol BB Fe (IRTRLRS Broyp i the et For
b 0 l'eﬁdrﬁple,kﬂnl\ylrmtge, i ambmtaepharmag@nr)ﬂs;uiéceptable salts in detail in
citrate, cycl opentanepropi onate i gl uconat e
20 do&eﬁw@m%wé Scieagqrapslal ¥ G4l k, Tl?@o%aﬁﬁﬁaél quﬁW%& @ situ
al
P AHAFCARAl folabl S8 ARIRIAOR nc b EANRL DA the invention, or
2- beyp}hrmdy-bgtrhewtmg thef ﬁxmahaee furlichiet oftharsattahle bﬁgahaztamd or

| aur at e, fa mal at.e, mal eat mal ona
Vo sBeBI O BAP SHR bAGrr Rt Reee e sitp DA 26 g addition

2- @amhhaahee %ﬁﬁ%ﬁl@ﬂ%ﬁedﬂi Gtsi gTah @mikY %Ibﬁfa ?omféh%ﬁlelnorgamc
oxal at e, pa mtate, pal noat e, pecti na persul fate,

25 3- phéwuqbra@ ylw@wahlerlc phldslprda@laomm w@tpélosmprlv ablét s;ulfurlc acid

ar at. succln

{J LIO g%ﬁ@?gc 0{ 8‘11731 reanly ?«%@ a&ugh a, ﬁ%‘%(c’ élﬁléia{nél i a01d tartaric

vaheit adigicsid, Sucoi’rﬁéi atif@adtdtiénic BER0E SRININAE 4@ ofbKadihg Bther
5 alkaline earth netal salts include sodi um lithium

potigdda ppedciaites Hrpucherg T Pxhngea (e TRbarAGs It AReIDtable
ph@&{mﬁaﬂ{ié & érX n@?ﬁﬁﬁ%@{%' ‘e?dlﬁétjeteﬁ ing! &k‘é&ba%@“%#%rtate
appr opri at &, g

ic amo uat er nar
30 andcaehosal fondte mchamer ey fil BigrateC Butintagd, lcamphcﬁrmteh as
hal i de, roxi de, car ox | ate, sulfate, phosphate

ni fs%raPl@)rS%? e CIffate e qneamliprpaloeate igloabnG ﬁledecylsulfate
Su'efh‘aﬂ@khﬁfoﬁﬂg fBfdte, fnfa&'f@ 15‘uco|]r%3tcﬁ§atéJ g%&e{bgf 6 lpgattegglﬁconate,

term” phar maceut | ca Yy acd pta e est
eshemssulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate,

lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
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whi ch hydrolyze in vivo and include those that break

down readily in the human body to | eave the parent
w@eooposaTds or a salt thereof. Suitable ester greepES2007/077970

i nclude, for exanple, those derived from

h | bl li ph b
P T B 1 PR A i PGB, TTEYE! S e
angalﬁh{%@é‘ SHinRlate, ﬁ%tﬁlﬁte b&sﬂl’t‘dt@@ PrRn§ReshicfY, ?hﬁé’pélate, picrate,

al kenyl noi ety advant ageously has not nore t
C apb@tatfammmonatﬁxt@mplee sugsinaprastlifatel trtrastteiosydnatsl pde,

or i Boalen fodsincsle. vARHITSES BT B VRameenitiygtotior

5 Th glkhﬁﬁmar@nﬁéta%ﬁytﬂcﬁﬁlelstlaﬁp apfigR| fotsREH, IR TundSmagnesium,
used herein refers to those prodrugs of the conpounds

of apdh ﬁleélkés Enrthermharmacsnticotly ahceptable wlts mahudehwhepappropriate,

SC Q | r |
o PR Ol Rl VA S Sl R v
W thurseribig Stlﬂi(éllsdlaﬂl}de, hydroxtidd, caboxdhteedutfate, pesphatsmitrate, alkyl

and the 1lik commensurate with a reasonabl e

beARYINg fipps tof Gearhon giRmseyuifoptte vad piyl sylfmiate. i nt ended
1o uUse, as A‘Q’%!s% eﬁlhﬁle%&‘n{ ﬁ%ﬁ?&yeﬁ%éaﬂg@éce ‘f\ﬂ)% &ter" refers to esters
p033|ble e conpounds o resent 1 nvent
Pmcbmh‘lug)d;rolw nsed dndriedlndavbasesthat toreakpdowdreathilyc im ths hmﬁan

convertible jn vivo by netabolic. nea .e.0. b )
o BPEY (pRs i pareoBtnaiae BY S HICHIRAD el b oSk eraygs include,
f Ol’f(SF?erﬁlpI%r %Eé‘@éﬁ\%ﬁ%&ﬁ@BH‘J}niaE‘elftllagllyaﬁctceptfan% aﬁgr i | @rboxylic

as discussed in Bundgaard, (e , Design of rugs,
El seids, evrart(cn%l@)alkanmﬂ;d elkgnae, cat:loalk@@(dc pnd Mitieolgac aeids, in which

E? é% ?g%%?&* Eg‘u?%?élﬁnme@ta%d?n age@@@? s 1%2‘? i t%ar?aé carbon atoms.
ApBlkh@plck enpaticinogtdtgmclulie bR agind lint¥ed go, DBEh46s, addlates,
30 Devel opnment, Chapter 5, 113-191 (1991); Bundgaard
et pmplonay%ubtﬁanateéfacula@s med ethElsu@aitesws, 8 1-38(1992) ;

SB: g dg aag@g }e\]ﬁ]’_ﬁ%ﬂ i éﬁg%é?eg ab?: e@%&éhggr f Eg Eg’reﬁlt refers to
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active conpound, use thereof in the conpositions is

contenpl ated. Suppl enentary 15 active conpounds can
W@bk®e/08354¢ ncor porated into the conpositions. ABCTES07/077970
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na?flaﬁr&.lw}% I ﬁgéﬁ%@l&gi\&wﬁ%m 'I%Wbﬁé’&ggm’a?g’}’ And
used-1R618L ” 164 ENEll An@BoNILARI(20029 ef erabl y the ani mal
is a mnmmal. Mre preferably the manmal is a human. A

subj ect Aalused hatiey hanadeoticallFGicesptahhd earrid gsintandtd to include
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5 by idRRENEH I ebsGPEHR BElaPhg agédi§ Ghi ealiie t&@apdtlERhRNCe

sel ective biological properties. Such nodifications ,

ar ehamkreaichadnhaistiptionn nechmsystaride Pyrgecn-fres watghi Ewitable carriers
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describ el N.are [ -
pcr Uso00s) G 7o Ty TREhersfe ol Pyl Gyefrsbly theanima
exphemniahobrs peferady desmimbatisiahumhanl 2 afect also refers to, for

Conpr ehensi ve Organi ¢ Transfornmati ons,  VCH Publishers
20 191869511?16,1450&?, Q@fSe BIECS RRIVS: P13, BAINGYPIES, 3P obiedstang ghe like.
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those skilled in the art. Further details regarding
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contain any conventional non-toxic
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rate of dissolution, which, in turn, may depend upon

crystal size and crystalline form Alternatively,
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I qu
25 pr ermwh@ntf% pnlyr eicprerangiatinen |arce1§,@1ntpart|orﬁ theninicotnal tre¢tude
artij.cl es of i,rabl e articles of
PO, BiaddsTRBY SRR i afipi A bR BE RO bR e can be
andsédahmnae PlOMeti 0 b sadnk&undnshxicgit 0 the bronchi and
al veoli of the lungs. Delivery of aerosolized

t her apelRosess, fopay for éanigal py trapsdeded! ad@énisteation jeif épp@ﬁound of

O, OGRS ok FAATDL B, 8o o souions,

305, 508y Gthalantsn Iiah:hei Hlie actiza doMEbiBBit Addabtedoynder sterile
Mont gonery, . al l whi ch are i ncorporated herein by
r ef:%t}(gﬁ%‘[@)wnlb\a Hhagg@g@tlgﬁl%pcceptable carrier and any needed preservatives

or buffers as may be required. Ophthalmic formulation, ear drops, eye ointments,
powders and solutions are also contemplated as being within the scope of this

invention.
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25 pul nmonary delivery of antibiotics is also found in
U S Pat. No. 6,014,969, incorporated herein by
w0 efognzdtee. By a "therapeutically effective anmeemus2001/077970
a conmpound of the invention is neant an anount of the
compound, whi ch confers a therapeyutic effect. .
tr eat ed I 1§ QHIOER!S, ngptes o [#° %ﬁ%t%lyl,rmgﬁdma? fQan active
apRbinp&R o rlRis FVEn G 'e§@1&31e§1fsesﬁ5ﬁr§§‘5nlmﬂ‘zﬁld3s%getable fats, oils,
t herapeutic effect may be objective (i.e., measurable
by VREOR paleéﬁnsoxstawhrtkz@a%;amh ceﬁwlbpeedquvweve{& pelysthglgh¢ glycols,
S an eels. an effect). An
efiS 18?‘?%*’6”3 Frtsolb“ﬂc ?‘H t%%r?ﬁ%ﬁ’ﬁ‘ﬁ Oaﬂg%m %f@%“rﬁ%%%eoﬁay
srange f pgWdaRaud spratts G/ dodtali® idB@ition BB BBHKESInds of this
preferably fromabout 1 to about 50 ngy/ Kg ective
do guenijgr, lexeipisats suelk §s ldetpen tilagilivne qwgata@r@mum hydroxide, calcium

S0 D BbiR e sl scBRm R DB R T ltgty, SBelyS B

ag eddigondlly aontain h&tdﬂitd? pedpeiihts hohe ehlordfhatrotylieodaons.
daily usage of th onpounds and conp03|t|ons of the
present rwéﬁmabaateﬁlqﬂhab%th&@éfi%fbw%g}tag%@ providing egtrolled

10 phﬁél'l\%'f?ﬁ? M(‘itﬂ%tﬂmﬁh@ HRARRSG, RiclP ??%gt forlt sgglll bé }ﬁqggﬁﬁplssolvmg

The speti erapeutically e ose
anyr papdnsmigl the cqgapouadtin wid gropke pexnidurnp dbsaptién mairanestry can also

of . factors includi t di sorder bei ed and
0 bt S0P gy Hia B8 06e Femptidacmat ML ok bR tan be
sp %Gﬁtfdlféd%?'mﬁwoﬁglglg%yﬁ% cohﬂ@lh%@ %&érﬁﬁrﬁn&&fﬂipcﬁbﬂe'rﬁﬁlg the

enpl oyed he age, y wei ght, general heal th, ‘sex
andmmp@nmbﬁaﬂﬁ@wpaﬂn%ntorgﬁe time of adn1n|strat|on

route o nlstr i on, e of e cret.i.on of

15 L ouer Eor Rl BRr R e ifh bRt indloR s
U1 arhiilied arll 4@FnELEH tonthe paTRRNNRL SN 0Pliqdi@ particulate form by
cont enpor aneously with the specific conmpound Egglo yed;

an dirpgtiadminisirasios o lnhalktmmtq the respirpteny watenaSebd oTHeuid

ad h?{lrtﬁcg@{el %a'g%o 81&%18];1 pHiveCe ?xg) ?EI%?&I%E fﬂrgctlcm/ etﬂg Peggl}t

ere
I nirdievtistethciids psrtichs ob ecspiratdeviuatibat i§ @ﬁrtﬁ*)k@lﬁfla@lze sﬁffmmntly
0.01 to 50 ng/k ody weight or nore usually from
20 ¢ o smll fyp3ey ﬂﬁ@%@i t%s ity pd laggng qipgn éﬂ%@@t@a ARG IR ff@rbgonchl and

rmﬁlv%@l'?B?ﬁl@ hglrfgi‘él )]/ﬁglgé{gtosf 39{0531%9‘%&5 £Ss, Eﬁ%ﬁﬁﬂ ab@solized

make up t I'n genera reat i mens
acentildotgy, tsknbive in greese(ste, |fmtveeqampm1UxSoRp1r N:oeS 767 068 to

T St bEer 26 et SoP i St ~S80AONE TRTE Fied GO aP 650 by
of Mdhtso rhé'i¥h e/t 4fOhiBR ﬁreqﬁcyorbdﬂratea'h@ﬂ%ln?b@fefé%hée') Ph&discussion of
doses. e conpounds of f ormul ae descri bed

25 hepelmpn@ahdellwgry xatpiotics E@lsoacdmdﬂmﬁ &r Bat. Nyg. 6,014,969,
%&Ftlo hq;r v%n usk¥, intraarterially,
89%%&?@ TP &Pl oneal ly, intranmuscularly, or
S ubcut aWi’cﬂlétapdﬁhczﬂfy%ffdétw@ékﬁ@@it" ¥fa &&ﬁﬁddn)d,of the invention is

transnmucosal ly, topically, in an ophthal mc
pr ék?ﬁfl‘aﬁtnl appung pf thy cmnaunai whish copfers athcigpatigeticaiey the treated

o SRS sPasbyiste BARKYOE Tl Bl BARY ni@Mreatment. The

30 rrgﬂcb@@ﬁunevﬁw nfhythe obﬁ(anh@(ires ,m@SurﬁBl@(hyd;bﬁ@ t&s0 ot tharker) or
|rene ts of .the partjcular d u%, The t hods )
hePRTIFFIES tenbiRckyBMThing tcRten Bpr fecls an effect). An effective

amount of the compound described above may range from about 0.1 mg/Kg to about
500 mg/Kg, preferably from about 1 to about 50 mg/Kg. Effective doses will also

vary depending on route of administration, as well as the possibility of co-usage

50



of an effective anmount of conpound or conpound
conposition to achieve the desired or stated effect.

wa@sosd7he, t he pharmaceutical conpositions of P€TUS2007/077970

invention will be adm nistered from about 1 to about 6
alternative cont

TE?VE Bidgher 59 ﬁoﬁmfﬁﬁw gttosth f@%vsfes‘@?&@ tgtal datfiivans of the

or c@tﬁﬁ&ﬁld"s gl @MposTtlitﬁls Wﬂre&ﬁt ﬁlQ’EﬁtYCﬁl Wwilde iRl by gt
may be conbined wth pharmaceutically excipients or

cartt¢raling physisranduitien shesicnpe ef wosdgedicel dginkit. Vidieypecific
and the

o B SeAD cHG 98 Lokl 7 BTE af Wb BuRRl v g uoon o

5 c ORh@dt of FRBrafRMidiRht QissRREbeiAS Yo @6 hYEhe QBRANEF the

(ww). 51 WO 2008/ 033746 PCT/ US2007/077970 o

A tiserisr:ithensiivity of hopiegifie semppndrenyp leyast dierspeeifeacomposition
ab o

hi gﬁé%o%g(éstég %2%83}( ﬁgge’?gehe ?1 %%Rgps%g ggd d%egx\ﬁjhe gﬁtlent athe time
Spetadmmistdas@geutand admadtroh, ahd gatoeh 5xo‘reuionacﬁyhe specific
particul ar patl ent wi || depend upon a variety 5 of

f acP@pUNd; shanlowRda e dygationtaf yhe Yieamentydrugs gygdfip gombination or

10 Cogmﬁrggt%t ol M/e\gl’th {k%esg@(gﬁc céﬂﬂﬂcy \ﬁeelé%j{?(edg%ﬂ?ﬁl?d factors well

sex, time o stration, rat
of kemnmnhemedmhaljgds conmbi nation, the severity and

course L.Sease, onditio tons,
ot ont e s Eparon B Pape O BbutY Ehiai g peered to o

Sy ﬁﬁﬁl@ﬁrﬁr otﬁ&daﬂulﬂﬁl inW 6lt1nQ1f1V1H&?dosE§ @eﬁ‘itﬂerlﬁ aﬁﬁ}dﬁﬂs CioRBxample,
10 Upon i nprovenent of a patient's condition,

maifiotre® 8 hiteS Qogsedfods Wecgirrpo omds umaﬂ*p oS@nt 0. d)rﬁo éﬁ mg/kg body

conbL n t this inventi ster i
15 ned& §mg§u‘%’§% a?}”éﬂ?ﬁlﬂzonst“iﬁaéf %’glg%‘b %“Cgra“for“él A ﬁB@“Ble[eS
admcdoTlté afakOOp tHYdalldBse. MaYseh&ral, t@dﬁg‘eﬁdl\;ﬁﬁaﬁe@ according to the
function of the synptons, to a |l evel at ich the
i npfeéeﬂédnte@ﬁdn p@l@nruiesadnrl@ltsﬁﬂtmdomﬁemh@ ng§chftsyal tragipent
n

\?\Ig\r}gérﬂo%? ﬁe@hlegd[o 5801%‘[2;%9“61 fetﬁie{ koeﬁ{afdundf ?‘8; ﬁlast %V%}Ioin ep]e§ day in
basmglelm@nmlapﬂy db@ssur rence of di sease synptons.
SYNTHETI C METHODS The conpounds of the invention

20 pe pr epdfegoBROYKy opsdamaulpsdeisripest h%@ngﬁwf%%@l? &e

25

30

th%dﬂﬂ ﬁ%&%g%geé%fon? %?b&ﬁ‘n‘uk - bt ompasnds

Sui t abl e 20 cesses for making certain |nterm§d| ates
| n uitmpemtohewllw uﬂmpiueculmﬂmm sulicutastowstye dr oradly ehenelds nasally,
47, 6658-666

on G sl RpingTy N QORI ar st e By i o

obyaidpe gaﬂ%mgsmﬁ%asd 1 REASIUE 50 b/ ke VT BBl &eBREMiShhdvely
The preparation of such starting rmaterials is

d ed@*algb%detwwrhl mgdng 1 OQ@ owitesaydvey hinllo hnurs, eyaccording to the

= BB e Qo Bt Rl kets T ARl b 20y Rl Blfinistration

i | bbsdt efésithc WhioGht cﬁrcampbtulfd &r dopouBd dbmpsitisikiol dchiefe the
chem st. The conmpounds and processes of the present
i ndesiterdon siafadicfiset. petrically, tiaabrstaseicrhcasamsetonp ehthis

t hgx{lrehi?c‘?n LAl Lo &RE BSRULBL VB DL OfbeS p&SlS TR

alternatively, as a continuous infusion. Such administration can be used as a chronic
or acute therapy. The amount of active ingredient that may be combined with
pharmaceutically excipients or carriers to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. A typical

preparation will contain from about 5% to about 95% active compound (w/w).
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illustrate the methods by which the conpounds of the
i nvention may be prepared, 30 which are intended as an

WO Rd0os®s37ad i on only and not |imting of the scoper/vs2001ier77970
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10

15

20

25

30

i nvention. 52 WD 2008/ 033746 PCT/ US2007/ 077970 Schene

1 Nd O N. NaNOz, HzO N-. O \

L %ltewfﬂveéwlcbpfepﬂgaﬂeawatp%a@ fr\%'\*wut\29%f@1a%%t280fogctwe
C§n 1£H04 NHACH NN N C d C NHz 105 106 -O O

\ J, 1 0-\ 1\ ) + NN INNaHI NTFA d O

c / NHz wae]r yr Igghay d8se® thargthod@cikedlppvCmay Qe réquied. Npddific

N H ~ N HN

N ogosaae Mgt ebhemig d5eirhe Ny My 5T pafadit s ll dignd pg 3 variety

0 d&fhctors, including the activity of the specific compound employed, the age, body
weight, general health status, sex, diet, time of administration, rate of excretion, drug
combination, the severity and course of the disease, condition or symptoms, the
patient’s disposition to the disease, condition or symptoms, and the judgment of the
treating physician.

Upon improvement of a patient’s condition, a maintenance dose of a
compound, composition or combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of administration, or both, may be
reduced, as a function of the symptoms, to a level at which the improved condition is
retained when the symptoms have been alleviated to the desired level. Patients may,
however, require intermittent treatment on a long-term basis upon any recurrence of

disease symptoms.

SYNTHETIC METHODS

The compounds of the invention may be prepared by any process known to
be applicable to the preparation of chemically-related compounds. Suitable
processes for making certain intermediates include, for example, those illustrated
references such as, J. Med. Chem. 2004, 47, 6658-6661 and J. Org. Chem. 1952,
1320. Necessary starting materials may be obtained by standard procedures of
organic chemistry. The preparation of such starting materials is described within the
accompanying non-limiting Examples. Alternatively necessary starting materials are
obtainable by analogous procedures to those illustrated which are within the
ordinary skill of a chemist.

The compounds and processes of the present invention will be better
understood in connection with the following representative synthetic scheme that
illustrate the methods by which the compounds of the invention may be prepared,
which are intended as an illustration only and not limiting of the scope of the

invention.
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WQRe8HEBET46 PCT/ US2007/ 077970 Scheme 4 cl clPCT/U$3007/077970
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"NHN 1~~-N'" O N I Hnl li~l - SO HO N~ o"
|l HS OHH~~J 5 EXAMPLES The conpounds and

wpe@sesres of the present invention will be beP@BEUS2007/077970

10

understood in connection with the foll ow ng exanpl es,
whi ch are intended as an ﬁ Lust r%\tl on only and not
limting of the scope of tRENF tion. Various
changes and nodifjcations to the disclosed

enbodi nents will B

pparen@ tg those skilled in the ©
10 art and s chH dllhggdl i fications including,
with t'\|l hoseore ity §5 VQN@ @
PCH, M ?79 to the chem cal ~

substituefits, derivatives, fornulations "ahd/ or Hmst hods

of the imuention may be made wi t hout departung from

the spirit of the invention and the scope of the

appended cl ai ns. EXAMPLE 1: Preparation of
N- ( 2- chl or o- 6- net hyl phenyl) 2-(6-(49(2 5

(hydr ox%)am no) - 2- oxoet hy )p| perazj, n- [')-2-met hyl pyri
m di_n- yLam no)t hi gze a (Conpound 1 )
Step la. 2- ChIHo,(, g&le( ou d 102) A solution of

2-am not hi azol eH( 101 H(20. 0 g, 200.0 mml) in
saturated aqueous Nad (20 nL) and HCO (60 nL) was

mai ntained in a roomtenperature bath. It was 10 then
treated with NaNO2 (250 nmo$¢hemet®2O (50 nl) and
concentrated HC (20 nL) dropw se simnmultaneously. The
reaction was stirted at roomtenperature forcl hourg
extg%:ed wWth et} and concentrjated at 1 at The,
pro b EYR Y

Br

[ NERTSL | i to "
gi vekd sa yeIIowllqw/d\%m : 1H NMR
( 3)M6 7.24 ( d, J= 3.6 H TH )N, 757(d,J:
3.3 Hz, 1Hjw0 15 Step 1b. 501

2- Chl or o- N- ( 2- chl or o- 6- net hyl phenyl)thi azol e- 5- car boxa
m de (Conmpound 103) A sol ution of 2-chl orothiazole
(102) (480 ng, 4.0 mmol) &n THE (10 m_) vvas cool ed toa

-78 C and tredted dropvvls th25 II|th|um
i n hesanes (EIL 8 ) ovey OHN
mww A etenperature b

a

Aft €t fddi ti oh was conplete, the mxfture v%s
stirred at -78,C for 15 minutes and then treated with
a solution of 2-chloro-6-nethyl phenyl i socyana?e (4.4
mmol) in THE (5 nL). The m xture was stirred at -78 C
for 2 hours, quenched with saturated aqueous | NH4C ,
warnmed to room tyenperature and partitioned beyween

Et OAc and H20. The Et OAc phase was separated, washed c

with brine, dru\d (I\IaZS(aﬁNl) o i J\ HN@
JLMA )\/k I~ MMLM

H

EXAMPLES

The compounds and processes of the present invention will be better
understood in connection with the following examples, which are intended as an
illustration only and not limiting of the scope of the invention. Various changes and
modifications to the disclosed embodiments will be apparent to those skilled in the

art and such changes and modifications including, without limitation, those relating
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25 concentrated under vacuumto afford a yellow solid.
The crude product was purified by colum

W@ hoossd7agr aphy to gi ve conpound 103 as a pal epgEUSOT/077970
solid (0.95 g, 83%. LCMs: 286 [Mr1l]+. 1H NWR (

DUBOLI0) 8 .22, L P8 ey prdpocs of
St @R jhention may be made without de;l)artlng frorn the spirit of the invention and the
2- Chl oro- N- (2-chl or o- 6- net hyl phenyl ) - N- ('4- net hoxybenzy

| ) s¢ripaob the- ppeBBdedaitpox ami de ( Conpound 104) A sol ution
of 2-chl oro-N-(2-chl oro-6-net hyl phenyl)thiazole (103)
(OEXAMPLE 0: Premiratiom oDIVH2(dhlodo) 6-neeshy1pheriyd s 21(6-4(4-(50%
NaH (2.4 mol ) _and stltr at room, 56 WO 2008/ 033746
3 PCT/ US2007/ 07 84y oxy 2 g—’t thJipingraginl iy D2 meHy Ipyrimidin-

E”oxééré “‘Z‘SJ Iﬁ]@%%?a el TetarGriAmOR GamPBaRA ) 0. 15

and then stirred at roomtenperature

f0|Ste.P614a 2- ‘ﬁh@r?ﬁl%’?@lﬁécmowlqzﬂl oned between H20 and

ot gt PG AN QI S0SE ARG R Elhucous
vadNa@in20Tihe) endHE] (fr(_ b{dhy:tzvay\ﬂ&lmamd:d ﬂnexiobm-tﬁlﬂl:l)gﬂ\:i,msm bath. It was
ye

I N A N AT
: ﬁﬂgﬁ:ﬁ%ﬂvﬁse Sl taed?Qy( Phe R tiorwAStifd af oohBtefhpetdure Yor 1
H, 5.09 (d, J =14.1"Hz,1 H), 6.79 (d, J = 8.4 Hz,
2Hhour? esttacfeddyithl etherBand ddzlcentrated at 1 atm. The product was obtained by
A

05 20.0
o CBRP 2 T SRE R YRR O LA o

h droxjde (50 nl) he tube wa ed and heated a
15 1z§tepzlab @ ﬁ&lalpr% (ﬁz% fago- 6@?@/1@@@5}%% ?ﬁecaftt%éﬂm%?s(%ompound

opgp and the reaction mxture (coarse, white
crystials) was filtrated, giving the product conpound
106 Asolatidbofatrichlersbhiale (102) 489, mZ,004) mnhaIMB: THB 410 mL) was

1Hfocll§d 5)8—7%"\!5 a&é%@d%&%sq xgltﬁé §1§/l’ n- but')_rthhlum n hgexanes (1.68
2 (r(L6 A BIoPy AreFB HBNS PYI 2 (M tHufesdotile) KEBpiY It R Eralte BElow -75

20 rref @ yAfierethy hgdinpy Wamqrhldwb@n ayikiurhivay gireedsu ¢ A Ko foarkd dninutes

(15‘%)“%&%“6% gy SRR S G SSLAEhsB Bl 4 moy in

a JUEPGNSLPTheimikakt ¢BOYreidsp e7S 1O for 2thodfd, fiidched With klﬁurated
(30 nL) at 0O Cfor 30 mnutes and then treated wth

co ﬁﬁ)‘éﬁ?ﬁ?ijb@ (vszm@d HRYLOON! tEOPCKARHE )anql garﬂgplqudwgweep@OAc and
T ROET AL S S oL N R PO b

25 m xbdnoeetravasd uaddrdaduvedtomftdrd 2 yNI&Ksolid. T h&lc)ucﬁrpioduct was purified

extracted wth EtCAc (3 x 10 nlL). The org
wa Y gpiuat %Orpﬂaar%a gOa%iae e%wnétlgé as FiRalcor ﬁa‘@ Wfid (095 ¢,

%%M%?Egé Eﬂi 13@&&#2%@ ﬁg%?f 3&)@?2@@{921{)

6 ) % % 71 (
(}1d Jﬂ64@J(=3a0H§ 1H)1 4§(H21H)11@149 8511[19 (d J =

13 sﬁep“lzc. L0108 32 LMo :mdingiphdnyPy-nd 4 FndhdkyBenzyHhiRole-5-
30 carboxamide (Compound 104)
A solution of 2-chloro-N-(2-chloro-6-methylphenyl)thiazole (103) (0.57 g, 2.0
mmol ) in DMF (5 mL) was treated with 60% NaH (2.4 mmol) and stirred at room
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WD 2008/ 033746 PCT/ US2007/077970 7.29 ( d, J= 7.5 Hz,
1H , 7.43 (t, J= 7.8, Hz, 1H), 7.47 (s,1H), 7.53 (d,

W 2008/0874¢z, 1H), 12.07 (ds,1 H). Step if. PCT/US2007/077970
2- (6-Cnl oro 2-met hyl pyrim di n-4-yl am no)-N-(2-chl oro-6

,-A %%H%Elft ¥ 8¥£(lt 11,320 h‘ Eﬁ_ gvgt?lgfgvg%sa%nea?e%g\glgﬁ %qtgoxy%engyl chloride
di $5 98 yesls 'rrﬁn@lg)g(ﬁdr {%ﬁ'abﬁyg’ﬁ%gtgum Q&Qdé@ 138, 6.4@ &S, and then

W|thtr|fI|c acid The reactlon
m stimedatwagm t@npfrratads fmt 16 dloiﬁha mmjenea)t/aﬁrmrtftmnedhemﬂ §1,0 and

CEIT st EREA S Bt SR pisii T D, GPAT uasson
5 c oaﬂ@meﬂ@a&e@ﬁn@r vmﬂuhp%é @hid@ (p(r&iu@t Fas I&?&ﬁed b OMM& (

DVSO-d6 ) :6 2.21 (s, 3H) 3H 10 6 (m
) chrpnp@granhytgy give, csmppumd lQJ4:asau ﬁellqzv solid (9.50 gs@%) (I§MS 429

N Lsts il or SRRl B Reingl-yL 71 6 A I 6. (i ek =13
-yl) pyrimdin-4- ylan no)thiazol e-5- car boxam de

( PUNG (K0R) /A 1@ 1X1t15zlnﬁ)qs‘79:eﬁpe:tm}&0§m 2.0 8,/ 689 Hz,
nmol ), pi pera2| ne (5.6 pot aSSI um

car bonat e i and DI\/F (15 nm.) was

st PHrkd’ a2 di'é%é{éﬁéfl}ii ﬂtﬂﬁ‘r(sm FHe sol vent was

evapor at ed under reduce pressure and the residue was
10 wa Skepdl dai ¢-K'higae-drmethglpyomediaridareinhyCompetrat 6)n t ur n

to ,0b% t d 1 | | |
Lo TR Lo QRS RR ) R Bl s pices
2- ﬁxﬂa ﬁ%e (vﬁth( aan@bm@mlﬁrmwwonhﬁ)ﬂ Sihe ArfearamLE b a@cméat@zi at

2’ ﬁ%ﬁﬂ% p‘§' IﬁPrnJl sy Aftey spierzaticriube yps epeaedgnd the reaction
G M T ST L
15tr %ﬁt@ﬁb@h@ 45§ grogﬁ EgM’s-ﬁ% gﬂmﬁrh%ﬂlm B™SE=; 185227 s,

stirre m nut e solvent was
eva orated under reduce pressure to give the title
Unet Gs10HD 708 Gs.ilil e solid (333 ng, 90% which

vvas used directly to the 25 next step w thout further
puStdp batd-an- CHlﬁkd& o8 1 ffyidi din+4- yShleﬂlyl)l—N-Q-chloro 6-

Zetlgrqll)l?eglgl)g\l ¥ho§y§ent%£y%th%azg% 5( -car oxa dg 28 pounr&o 07)
oxoet hy by) R RERL BZdhlrh- Qyﬁl}m%opgvﬁhhaahpgfomro am@ Mh@%ﬁ@lb tvas

hi azol e-5 -carboxam de nmpound stirred
20s oladldadon pofticy ¢ @xqspmqmofﬁydi 6@}% drSpdelo@AO 8¢ ngmolpih DHF (30

som]'t) aéﬁ 8& ltgggﬁ?%rﬁnﬁwq 4 ‘%%1?%%?50 a g%g (g]nﬂg}%, 0.10

I N niresI ﬁﬂﬁﬂm&ﬁs“ Mh restiftin@miREE Wh O, refle foNPHOMEE c¥BIEd to room
stirred for 30 mnutes at 58 WO 2008/ 033746

PCrnuszgar 0% pgrgd vothdL@ ) m&é H1e| r@m@tye wos geidifgd arithol N HCI
< I(5T {H’Lg L6g dL g \Qﬁﬁg{(@&ég} aﬁ{?c Qldwas‘!ﬂ%%i
solrut1 on was prepare oxy m ne

25 aboNg S st vapsrardr €bk Eyide ppoylharwasq)uslﬁledby @ﬁlu(l’ﬁl 5 m_
0.89 mol) was placed in 5 nl fla Conmpou 110
( 33@0;@‘[0@21}613 tﬁ]gme)comgu% Hegas abpeth;]y%llow solid (41 mg, 80%) 'H

NMR ( DMSO-ds ) : § 1.72 (s,3H), 2.45 (s,3H),3.71 (s,3H), 4.40 (d,J=

14.1 Hz, 1H ) 5.19 (d, /= 13.8 Hz,1H), 6.81 (m,3H), 7.14 ( d,J=8.4 Hz, 2H ),
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5 solution under ultrasonic for 10 m nutes. The

reacti on process was nonitored by TLC. The m xture was
woewsndd7ieed Wi th acetic acid and was t hen conPE€RUSRDBA7970

under reduce pressure. The residue was purified by

preparative HPLC to give the title conmpound 1 as a

Whi7t28 (sdl/id7.630e, At ) 16YB:(t,LUICVBS, B4, 71H)VFHY €5, 1HH NMR(d, J = 6.9

(DVMSO- d6) 8 2.20 (s, 3H), 2.38 (s, 3H), 2.58 (m 4H),

2. 9( $H),2BN07 (@s,58f.m 4H), 6.02(s, 1H) 10 7. 26(m 2H)

7.37( 1»—&],’ 8.2053, 1H),  8.80(s, 1H), 9.86(s, 1H),

10S 24(4yChlonoy AFG‘(ﬂéYlp}irH)lldl = igo pN-@rdae4ti on of

(Y t@"é&ﬁﬁﬁﬁsﬁé%ﬁ’?o&%%ﬁ@ WPy 5 15

5 met hydoﬁl;tranmfdompéur}d EO7i (16)0-4 HO pymmol)elilelvad hox@ai o\ in CH,CI,

(30@50 %%9 s ‘)Eatéﬂi %ﬁhéﬂﬂlcr?étﬁgy}%& Y1 EaPY ANl jerriiop gixiyre was

- stirred at room ternperature for 24 hours. The mixture was poured into crushed ice
yl am no) - 2- et hyl pyri m di n-4-yl ) pi perazi n-1-yl) propano

at €150gp mplouredulting sd)d wihenllettel by ddimpmurtd obthdr Compersind 108 as a
prepared as a pale yeIIow solid (0.31 g, 74% 20 from
corpumeolid@.§ ©.89860)g, H OIMB (rISP-darkt Aigi21 (s,3H),2.39 (s,3H),
3- brormpropanoate (0.13 g, 0.78 mmol), D EA (0.21 g,
1. 1 ( r i mikar
104 307 B oL mé%ﬂ%”sé%d 426 BRLARN R it o

5305 1] +. Step

).HIt 6+ B et hyI phenyl ) - 2- (6- (4- (3- (hydr oxyami no) -
3-
ox Gpﬂpokg/ I I)I-;QB-p]énlcarz+6nm¢ﬂ1ylpﬁeﬂyl)r@t(hth:ibryll-(rrﬁﬂpenaziny Feimynio)idin-4-

conBatRG Banes sragsraReAComraT D80l fd) (60 . | 16%
f rom C%%%ﬁl‘é é%@mﬁo&naolo%gz%o g06%9mﬁ69| ﬁlpélﬁakﬂﬂe (960 g, 66.0

procedure simlar to that described f compou

15 ( Exemgl),@otdssivinCivEons@ 1 3, 32 mmblmwmi DIMEGSd@L) 8’25 §t@red at

(03 A, et b e gy

( S resﬂdﬂ)a Waz v?a'@hédﬁwtﬁ Wateﬂao%%né I2fhd %ﬂﬁ}ll ao%taz&n(tﬁm tdldbtain the title
8.88 (s, 1H), 2 (s, 1H), 11.51 (s
1H)¢0m5@m¢0 0o8/1e lewmhﬂ @S@@@@%%?/M?MS bt H 3

(O B o - QG G B bR DR g P > fmino)-

20m dl-rﬁethﬁlpyhﬁhliﬂlﬁl-@)ﬁl)'plpe?tﬁ)ilﬁ- 15yIpRehex@shpeutdonpound 3)
Step 3a. Eth

4- (4- (6A(@1X(ﬂzfeaﬁ P%maowdnl&%@%rgeﬂypé%malan%yl)?rwoa@apet%e (117

22 RENIBASEl, bt ()2 70 S PME Gl v st

( Céﬁfﬁlﬁm‘tdz ﬂli]lﬁ)btﬁ) Tﬂ'fhmlt?eﬂt fweas ewm(mﬁﬂuﬂm fﬁiuwpremm@mgde the

pa e 0. m conp

To8Te Bomodi ek vt s min bk ik oty griesly to the
259, nfxt3fp VW?IRJU} fur@!egﬁlﬁi@eaﬁgngLCMS5§3@'[MH fand DMF (5

m.) using a procedure simlar to that descrl bed for

coﬁtﬂmhd N 12}5111<(r576ampth§117h)€ﬂy1])_@f46 (458 ghydwjamina)d2-St ep

N Do ol P e Py i o h e s spagnice

4- (Compound 1)

To a stirred solution of hydroxylamine hydrochloride (4.67 g, 67.0 mmol) in

30  methanol (24mL) at 0 °C was added a solution of potassium hydroxide (5.61g, 100.0

mmol) in methanol (14mL). After addition, the mixture was stirred for 30 minutes at
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oxobut yl ) pi perazin-1-yl)-2-nmethyl pyrim di n-4-yl am no)t

hi azol e- 5- car boxam de (Conpound 3) The title conpound
w@2was3uepared as a white solid (30 ng, 14% PCDES2007/077970

conmpound 110-3 (0.22 g, 0.40 nmmol) using a procedure

A el e 5,
2 gi]e sﬁutloﬁwﬁ f%ﬂé%d t6 "gllve f@eezlgld c%qy a}ﬁﬁle 2.30 (t, J=

, 3.52 (m 4H)
6 06 ( s Thg_ apqvefrﬁﬁkymremd, hﬂr@@(lamm@ iplutign PB6 sL, 1)|—$9 mmol)

8. 7%%El§ci&% g,; af?azi%] %?{nggund]lq()%qﬁS mgH)() 6311 58(wds a%i'&gd to this

5 N‘ @cﬂuﬁ&{ O GHABSAY Farh®iinhited- TR I@éctfo'ﬁ'prig&ss was monitored by

dr oxyam no) - 5- oxopentyl ) pi perazi n-1-yl)
%/FMJ a%e K igrnwas 3quaializes) with accsic acig-and mise Xaai qgacentrated under

s PampEBRs s MR M IR R rany g IR A i ins e e
- cornpound 1 as a white solid (50 mg, 16%). LCMS: 517 [M+1]+ 'H NMR (DMSO-
yl am no) - 2- net hiégy“ m di n- 4- yll%pl per azi n- | ) pent ano

at é@(é&érﬁ%ﬁbrﬁdﬂl 43, SE2 - Themi 41), & 996 Bkt ‘%zm Al @2(s, 1H),

10 00 AR B B 1L B R A R, Tfipe HH. 1059
5- b1 gsppeny.anoate (0.12g, 0.60 nmol), DI EA ( 1.54 g,

1.20 mmol ) and DMF (3 nlL) using a procedure simlar
to that described for conpound 110-1 (Exanple 1):

N (AT E B G0 chlorp ety iphemD S ()

5 30 (hydroxyamino)-3-oxopropyl)piperazin-1-yl)-2-

oxopentyl ) pi pera i m dj | am n
15 ¢ hi heol o bF c g s gtiadcdyRonine B piole i tarbotamidd

conpound 4 was, pr %as a white solid (30 ng, 25%

from corrpoundcﬂ?ﬂ’lJO g by, 0.22 mol) u5| ng a

procedure simlar to that described for

206tm028 MethplT (6826013 elﬁ?@?@meélaﬂﬁ%?@ma@ama fhnzel-1) :

ch@n?gg)% []Mh{?h%yrﬁ%ﬂlr%%%gr? @yl)ﬁ:’]_(ispﬂé%a(t%c%ré@uﬁld 110-2)

Hz, TAtitle 2o@pomi 1 l'DH) was ﬁreﬂﬂred ay a ke, yeBoWZolid (0.31 g, 74%)

20 2|_|)fr0r7n %)S%r%{ungd%%o Z@ % mniq_lg megh\é%;ﬁypggpg)panoat% 13 g,0.78
Pr eRRsIRI®A @f zﬂgg (125861%{3[ oan@ REhy lrm%wg) zgroé&ruwmﬁﬁar to

(hydr ox am no oxohexyl’) pi per azi n-
m dlamdemrlwchfnrnol)lphmaizbﬂ%l @@amfb@k)amCMS (iS@thnllhd 5)

o Sher B Y hlgrp i b IR Y B G AP BRI PR o - 2

YB By Ipipetazin-1-yl)-2-methylpyrimidin-4-ylamino)thiazole-5-
rreﬁdt;ﬁhyﬁ) lerlfk?n di n- }Zf)yl ) pl}éle)?am n-1- };/I ) he>)<anoat e

25(C@m@mﬂ1dé1(&j olA@ 2ty t1 e conmpound 110-5 was prepared
as a brown soli dp(120 ng, 41%) from conpound 109

(0. 229, 'I(ﬂe ﬁ%é cgﬁk}%unﬁ B4 p @B%Q@Q%ﬁggﬁﬁ@(@%%zl% from
0. 495 assi um car bonat e .
an doerﬁu(dSl 1@1-_3 ( 031 18g0.49 mmol) using a procedure smular to that descrlbed for
compound 1 (Example 1): LCMS: 531 [M+1]"; '"H NMR (DMSO-dg) 62.16 (t, J =
6.9 Hz, 2H), 2.24 (s, 3H), 2.41 (s, 3H), 2.54 (m, 4H), 2.57 (t, J= 6.6 Hz, 2H),
30 3.50(m, 4H), 6.05 (s, 1H), 7.25 (m, 2H), 7.37 (m, 1H), 8.23 (s, 1H), 8.88 (s, 1H),

9.90 (s, 1H), 10.42 (s, 1H), 11.51 (s, 1H).
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procedure simlar to that described for conpound 110-1
(Exanple 1): LCVS: 586 15 [M+1l ] +. Step 5b.
W(l\l2((08/03’37|4©ro 6- net hyl phenyl ) - 2- (6- (4- ( 6- ( hydr ORgHIB2007/077970

o ERCRUrE B Gontanton EhShlam eiiohete f 6 Bon.

5 nas Pr epar eqhdr dy i) St fip Bheind B3 -1 R din-
conpound 110-3 ?ﬁrzoy (ﬁ tf %81;, ngl 2 pr)ocedur}ggynml in

simlar to thalt-yldasm)tlbeublé-éfcarbmxmmdntﬂCQm(pEuad]Sb e 1):

C S o B Mo B e i R B iy tamino

5 é Qﬁnfthylpﬁﬁ)ml(ﬁnﬂ ﬁ'}plp&&ﬁm 1- ﬂ%‘tﬂﬁdﬂ@ﬁﬁe (€ o@nd"rfl(f%") 4H) ,
1 |_|) 8 Ibe tiflg cor;_lpgundgl 1@83 Wgs preppred 292 gggle vsllow splid @2@3 71%)

rﬂglr%mo&%nW(k% gh()e r%gl ﬁ?‘x?cg)a FE%? éloof %mobutanoate (0.12 g, 0.56

( hyfdﬁ@)@ﬂmm@)) g, @Gﬁhhmﬂ)adﬁdm{FQS M)ammgca) praeedure similar to

nmet hyl pyrl m di n-4-yl am no?thl azol e- 5- car boxam de,
O&Wﬁé@ﬁ‘?ﬁ q(}f%@mgp@ﬂld@alo (Example 1): LCMS 558 [M+1]".

2
g T e U S
( Conminmyi@blﬁﬁaz)mA ysl@-lZuhethmlpyﬁmmcbnﬂeylmﬁ1nb()tﬁ1a(zale€B @,rbﬂxaﬁinde
h%mln et hane-1, 2-diam ne (50 nL) was heated to 80
rcr:ng BOYNddd for 10 hours. The reaction was then
concent it ele ohpMRARIRH ARATAE - PERHHSORT (97797109 ) from

under vacuum and the residue was partitioned bétween
H2@)lap@iutﬁt 183 (OTheg, Bt 4 amophssw mprocabpasiatiledio thatstveetibed for

i“ate%‘mﬁ&i %%'al%?%@?ﬁ?%’%ﬁﬁﬁﬁﬁi“QQBKEME@M%F1 69 (m,
SObH?j +6Aé)191’% 2}502&@@ ‘Big 2[5@/&117*6@42% 41 (m 4H3 2.55
, B’ 481)(3 52 (Jm:, ‘H{)G 6006%@, 112}07 25@7@{1 {7, 36gm 30)) 81—&3(5 2H), 8.70(s,

> 3 S0 g PSRt iy Hhoegraf (P 1 2570 (9,

St EX OVPLE ByPre r[1)arat10n of N-(2-chloro-6- methylphenyl) -2-(6-(4-(5-
2-(2-(6-(5-(2-chl oro-6-net hyl phenyl car bano |?th| azol -2

O-yl ani no)- 2- KBY@rpRpyming)di-oxepenpl)piperazin-1-yl)-2-

of Compound: MApGIES b LY TRAINn ARG BRI ET
added 10 et hyCompounaducetate (0.2 g, 1.2 mmmol) and
K2C03 The reaction was stirred

{2 0.3 o)
30 Stepr Mn%éfb%thyifﬁ‘é“ﬁ&ﬁ (8- @%6%%91@@3{%@%}%{@@1%01 -2-
?o mat aﬁ%ﬁwpo}r Itd gﬁﬁ-yp?@leg&gﬂowg)g ‘géﬁb&gé (gfmnepound 110-4)

25 pal e yemhe‘tvtls obingdoyrii110 Orywa@pedparet @ Mpale 50UoW Mlld 120 mg,
St .
N E3YahioBt SrEnanaaHOP 6t et §-54mupol) snethyl SrbramRgnRass ©O- 122,

2- 00 mmol), DIEA( 1. 54 g, 1.20 mmol) and DMF ( 3 mL usn% Procedure similar
oxoet hyl am n Zet hyl ani no) - 2- net hyl pyr| m di n ani no

t hitathet dessribaddiohexapdudd 1(1Gdnfhcamgler)): LCMS: 558 [M+1]
Step 4b. N-(2-chloro-6-methylphenyl)-2-(6-(4-(5-(hydroxyamino)-5-

30 oxopentyl)piperazin-1-yl)-2-methylpyrimidin-4-ylamino)thiazole-5-carboxamide
(Compound 4)
The title compound 4 was prepared as a white solid (30 mg, 25% ) from

compound 110-4 (120mg, 0.22 mmol) using a procedure similar to that described for
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The title conpound 7 was prepared as a pale yell ow
solid (42 nmg, 37% from conpound 202-7 (110 ng, 0.29
WOon@B3313¢ ng a procedure simlar to that descrpP@BUS200T077970
compound 1 (Exanple 1): LC- M5 491 [|\/++1]+ H-NI\/R
(DI\/SOdG) 2.21 (s, 20 3
cgrnp&undzh_éExaglpbag{) gC Hz)éMfﬂ] l)?\/l$.9 -dsp 44 (m,

5 ﬁﬁm)(% glﬁl 7 57H§§2’_F|§)nh 335% 3{@ 2“’%;_& d9 =§&H%Léﬂ)7%377(n? 7H),

F’f epidr(at, bin, ©67 (v; (B, Some 261)neB8hyddieny.l Hz2/ C67. Bz( TH),

X xohept yl)
égﬁgsz)fﬁSnf 5%)@ iﬁrret hyl pyri m din-4 25
5y| am no)t hi azol e- 5- car boxam de (Conpound 6) Step 7a.
et hyl

7- EXATRIS: FOPphua oGO Bghioi byietu iy ]))2-(f-tle(s - 2
Y ottt by i YRy e sehe YD ipEs s | ANck e thy pyrimidin-

(Cormpound 110-H1amifo gmlhmesmﬁmimhwcﬁm\mﬁn&vssepar ed
as a brown solid (17 r{ﬁ % from conpound 109
¢

(0Sgep . Kghglo- Ef’rrfﬂ -§5-Cetthgio- @HEE@M@]@@&TP@@@@@)T@@ZQWglarmnO)
0. 50
100, 9509 POBRESLUAR 05-{ e o F 00,

descri bade tiee ccmmﬁmnnoﬂ&aépﬁegxla&pb & bigwn idﬁl&félz@ﬁ@ 41%)

Mrl]l +. S 7b.

i\r (@ermoglﬁﬁjgg(%% M%rgmlg-epgi 6ArpwOheaPES (R T Bd)-495
- _ i

Sy _Q?ﬁa‘g¥%§glepdaP&rn (p}? )% 1.60 m tll)nand DMF 5()5 mL) using a

yipyrimain am no azol e-
- cardvocanisibeil 20 WGt AGOBHABRT d6mPEHAUSPODEFPETD: LCMS: 586

( d 6) The title conmpound 6 was prepared as a
lsmhcf%?ﬁgl id (32 ng, 82 % from conpound 110-6 (40 ny,

0. Q&p SBIONIQUSIHY- @ni%n@%@idgfz 23('6f@1l(@[(h§7dif(0:§(@1no) -6-

descri bed for conpou
[ MBX(]’heXyl)pipNMRn( EMB@rmeyhygwnznd@ 4 manﬁm))thlalzolm&( m
1.92 2.22 (s, 2.26 (t,

J = , 3H), 2.
argo “ﬂ?gt(c Ounéiés (ds 7H) 3.48 (m HZlH) 6.03

(S 1H)Thz aéé wid) 5 wés prépdrdll ad ihwvhit8 sdi®d o, %) fi
8.63 (ds U Cﬁbo Wsﬁp 10a28 (g ® H)mlni 43 )smm

20 1Hp0m@y.q’d|:i|_l|9 _"8(12ﬁmgpér2gmr@qa,l gqilng a procedure similar to that described for
2-ch I
( h;%%ﬁ‘lg% W%sant,pieoii)oﬁﬁel% éﬁﬂ\gég ;ﬂgg%[% g?Mzg%i)h@ |-§5 (m.
St 0HY] 1n49¢§r/1éy4m)m1 8a)t, i-az olke; §H§@riazoesamﬂ e(Xeqenound 1), 2H),
ep
3- @248((6% 78 (@X"éﬁn,d\rf& 6-0dés. HyDphehymc A b gy, 2 a8l (2 1H),

2 ne%t%]égf%r?%g i IHR’-lyq'gngSho%%tltqfﬁarﬁ nJ) pr opanoat e( Conp

250und 202-8) The title conpound 202-8 was prepared as a
white solid (400 1‘%1915 from conpound 201 (1
g, EXAMRPLE 6 %@Pﬁmtlfmqfr bloaﬂéaméﬂr(yaﬂwyg -2-66-@- (2-

nmol and K2 R ]pmln ced re
Si ml)ar to tha((:@d&&g 21‘%?0%t onpou ﬁgk%ﬁlﬁﬁ? an'gl e
6): LCMs 504 [mmm}z}pymmm (I{yllzwﬁﬁioohﬂn)azol‘e 2c2tboxamid8H) ,

2.38 (s, 3H), 2. 64 J9 Hz , 2H), 2.93 (t, J=
6.0 Hgs 2H)H? :4.5@@19@%ndii 6.6 Hz, 2H)H? 3. 61 (g, 3H)

30 Z -H)%&;{Z 6(‘)9. SZtag@-Qéénﬁgoeﬁﬁg}larMﬂ)o) 2Bmgtgyliﬁﬁm%diw-ﬁal%&ow-(z-chlom-@
N- @@M@@mgmmtwmhemiﬁe PCerepgund(291§ hydr oxyani no) -
3- . . .
oxopr bR IH HSPRPRYILITHG) Y & 1@ PRA i ShangT n2-diariag{30gm L)

) t RiagBedted &80 °C and stirred for 10 hours. The reaction was then concentrated
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car boxam de( Conpound 8) The title conpound 8 was
prepared as a off white solid (30 ng, 60 %9 from

we owposatds 202-8 (51 ng, 0.10 nmol) using a proRETUSEO7/077970
SI m lar to that described for 25 conpound 1 (Exanple
6 gn C'\\gﬂjsu%?g (g/k le(rgmdtg:H'_“yeﬁl\ép; gtg)n(e bgtg&%_q)an %%ﬁ(étb’A\@the EtOAc
6. ghzﬂ% wel 'Sl}pargtea K)va(shed vlfl'th @)ﬂ%e "('Erled (ﬁ'&%SOé afd cc(n%(entila{fgd I_bmdelr

Ex,txm_u@@ ylﬁdelgfatntkt ¢qmnp0@1f1d 201 as abrown sohd (1 3 g, 40%). LC-MS: 418
N-(2- chl or o- 6- net hyl phenyl ) - 2- (6- ( 2- éﬂ(?rﬁ
( h{/Mﬁéi(yHnNMB (W@Qothaéxé/ll §6n($qdﬁéx2ni;fl Hp)2.36 se3yl. B8 (t, J =
i mdin-4- ylam no)thiazol e-5-carboxam de( Conpound 11)

SSt Y) IQa 2HBt hyb (t, J= 6.0 Hz, 2H), 3.15 (s, lH) 5 88 (s, 1H), 7.26 (m, 2H), 7.37

t h (ﬁiz égyf a@%ﬂ% lgl)n%tﬁrﬁ ébsh%% 3?2?1: 210) et hyl am
'( ggi Fob. | 6%-(%68%-%269??6 ge’%lgt‘lflrg%) ﬁyl%ﬁ&/lﬁﬂlﬁ%ﬁ% -ylamino)-
pr paetbylpasmalipad-gl areinbmihydarhing)act @@ (Epmpdudd 02y om

oo s Pk T T g1 i g

10 0. 3th b}rid@d@ﬁt 0 ©CED e Fadl KATOL @ h@bﬂmm b@@ reacti
for réouncd 20 7§(Exarrpl); 6): A 3I\gl\/R )I reaction
C

1. P4S @‘mr #)30 °C fgn 2 hayrs2H)c mixtege w repngq;q)rateg u;f_ager(xtaculg& and

;_ %‘“eﬁgél%{%‘fﬁ %4%@511 YtCOil—%im ghrg%ggzogra)‘%_b'_% OE%. tit éédr%@]_%u’nd 202-7

4. 3dapale yéFPost&lid‘lleOZﬂr@ 22%)4B6C{MS; sSHM+B70 (s, 1H),

7.16 (m 122, 7.29(m 3@, 8. 15 S(s, 1H). Step 9b,

N- St gY-6<-EhtpseHymphzipheyyl p2(6-2-22-(lsdrorparens)adni no) -

oxo%geth lgnnl]mr?()ﬁtlglﬁm no|)n2 gthEIpX‘rsmhle }Ilanmg))thlafolel-%-m no)

t hicabokamide (Campaxafi)de( Conpound 11) ~The title

R R ESE (NS

?E)E(glﬁﬁﬁgﬂaﬁnﬁ ((]jﬂl\/s%5g4t0029t Iﬂﬁfol)qﬁﬁg d ﬂﬁ%geduf@ilmﬂgyﬁ‘%ﬁﬂ‘iieknbed

(mforlc’@ﬂ@lel)lnd 1(%11@113 I)H'H)C MI_S 991 ([MHJI HANMBAD RIS0-dQ; #2.21 (s,
(s, I-g S, , 2.75 (t, J=6.9 Hz, 2H),

20 2 9&1(), 34](5—3H 6 260 (LZHT 6 Hy, 2p1)(163 (s12H),,3. 1. (9,01T§ 7Hz, 2H), 5.86
H) , 722(m 4H), 8.19 (s,1 H), 9.8 (s,1 H, 10.4 (ds,

1 ) 1HRXAMPUE, 2H)), 7Bodpdr/at 2.an/ ef7.2 Hz, 1H), 8.18 (s, 1H), 9.83 (s, 1H).
N- (2- chl or o- 6- et hyl phenyl )-2-(6-(6 20
(hydr oxyam no) - 6- oxohexyl am no) - 2- net hyl pyrl m di n- 4- yI

MBI 91 Prepar SRIPORN LhlokHAIRRHN D Fm
N%thyl6 (6-(5-(2-chl oro-6- nethylphenylcarbanoy hlazo

- thydraryamoino)-Z-axehhyty hypiperiadinal-41)yd-aretind p dmidiost-e
(Oo ound, 301- A sol u of ound 108 (240 ny,
25 0. Stpi s pioreyrPat e Ehnmnord 25 mg. 3. 05l
an Qi1 Yeth ‘7a(gl'- adhﬁﬁfb% ﬁl@t@ 1pRBny lé)arQé_}ndSSH Rhihz§¥ESylamino
sti r% for}q %qlagtemlzo C Theglr eactl on mxture vvaz 4
di Pounetbyaytimidiattexl)pipdraziered hep@negstc €dompound 110-6)
The title compound 110-6 was prepared as a brown solid (176 mg, 59 %) from
compound 109 (0.22 g, 0.50 mmol), ethyl 7-bromoheptanoate (0.12 g, 0.506 mmol),
30  diisopropylethylamine (0.13 g, 1.00 mmol) and DMF (5 mL) using a procedure
similar to that described for compound 110-1 (Example 1): LCMS: 600 [M+1]".
Step 7b. N-(2-chloro-6-methylphenyl)-2-(6-(4-(6-(hydroxyamino)-7-oxoheptyl)

piperazin-1-yl)-2-methylpyrimidin-4-ylamino)thiazole-5-carboxamide
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gi ve the crude conmpound 301-23 as a pal e yel |l ow powder

(88 ngy, 30% which was wused directly to next step
wawaokosaz4d urt her purification. LCMS: 503 [ M+1]PEX/882007/077970

10b.

N-(2 ct&l or o- 6- gset hyl phenyl ) - 2- (6- (6- (hydr oxyam no) - 6

(Compound

OXOheT}ﬂa am 66}}1 Surlded 'Mi gr)égér% i Dovhity 'séﬁH (39)111@'8@3’}@} o
car boxam de npoun m xture of conpound

30 terRBoyrgigl lﬁgé (40.m8 ool mabdisingesrogedurepanledito thiMickeribed

m APEETI 5‘@%%3%@%&5%%% o (Rt S Mal ks 124

WUSZ%MOW 0(7 308 8aﬁdz the= WH%@H)NQ%z% O, 2008/ 903374612,

renoved. The resulti ng resi e was
puHp,i BB G, dd), 3rs (ohrAblneb. %fsaﬂ)Hy h2 (gm\Zéi)tﬁé7 (nj 1Hp 8.19 (s,

[ 05 6% R0 Shelb B 13 31 10750 (s

1H), 9.80 (s, 1H), 8.60 (s, 1H), 8.17 (s, 1H), 7.3 8
(dd, 1 H, J=2.1, J—72Hz% 7.25 (m 2H), 7.12 1
E@MQI(E:JS lireﬂq}lratmmcsf N{62-shlorg-6zmpthyiplpayD<L-(6 (3-

10 2}_&%%%01-%- %&%P {;ﬂ J{:‘I} I%éth?f?m{lm)) % 'fpneth}]flp%p n{dﬁn 4-

N- Baimhbﬁhﬁz%rﬂ%bimbﬁhﬁmﬂ((ﬁo&pbﬁnd 8)
Shydr oxyam no oxohept yl am no nmet hyl pyri m di n-
4 SHe 2 ) B (55 e B e bitto Biagel-2-Yiamino)

> Can by gy tbylamino propanoate(Comppund 2008
am no) Tgégget_chtzl%)mwdlemzﬁ rvadlzggbaﬂd ag) Iwémbgzluthg@o mg, 31% )

15 |(orcgﬁ8 Farngang 201 b@gaff éf@fﬁ) m&fygg%ame‘%%n%ﬁ . %g2.0h6 mmol)
from 2@@9 Hel 1}1%85 Q%Qol‘jﬂsmg a%d@ﬁﬁﬂe)ﬁm%ﬂ(al dedfhibed for

KOH (170 and et -am nohept anoat e
( 596rnpg4nd@0@57 (ﬁmhyplm@;)l h§MS @@‘b[ﬂ‘édb} eHPOMBI (D MO-tg: 0 2.22 (s,

3“[)%%% gt%g& & CPIBIMEY, A% DR B 35N = 66

N (2; eh), oréx-@; 3}“@} h%r{hﬁenb,)??%ﬁ 1Y, § 22 Qs AXp2oRO @, 1¥D).
oxohept yl ami no) - 2- net hyl pyri m di n- (él am no) t hi azol e- 5

20 - c &tapoSa- ﬁ?echl@@oérﬁmhydp@nyl)ﬂn@ ErErHaydenpoung)-34 was

o SRt BB aRAs Aodh MhigF Afipf->-
pr epdoednidy@ompouadBne net hanol solution (1.77 M
3.28 nL) using a procedure simlar to that described

for conpgdaHbe Qempﬂa@air%%s pigparegppa off5eite seh@@&@gp@ %) from

C@?pw 5 é I%% d(_ﬁO MQ@I%%E@G&T%&IH{:}% r fth tjd_el)scnbed for

25 H) pompamd(u@zxamm 1JECMS 505[M+P] Hi) NMR 2BMSG- dars 213 (t J=

(56383 B 2385250 . ub) o b Gy 00 B B 2 2 260 v,
1 27 (937 €sHlH% 781 10mOgH§, a1 30°%S AYH: 8 4‘@(§t1ﬁ1:)69184 (s, 1H).

herelnbefore erivatives defined i'n the present
|nvent|on possess anti-proliferation activity. These

o BREEMEES, e AR B A nen 002"
30  (hydroxyamino)-6-oxohexylamino)ethylamino)-2-methylpyrimidin-4-

ylamino)thiazole-5-carboxamide(Compound 11)

Step 9a. Ethyl 6-(2-(6-(5-(2-chloro-6-methylphenylcarbamoyl)

thiazol-2-ylamino)-2-methylpyrimidin-4-ylamino)ethylamino)hexanoate
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(a) An in vitro assay which determnes the ability of

a test conpound to inhibit a tyrosine kinase. The
wW@RioBis3r4©f conpounds to inhibit tyrosine ki naBer/ (842077970

Src, c- Klt, and PDGFR-beta) activity is assayed using

HTSca Kinase Assay Kits (Cell 65 WO
2008/ QB“‘%?% EJBZOO?/ 077970 Signaling Technol ogi es,

DanV*fﬁémﬂé\/&)mpd%lahéoﬁm QedsNReftk QRS Jade P N8 (m) mg, 17%)
partially purified formfrom GST-Ki nase fusion

pr 6oel eomytiuo 20$ ((bﬁ%gubé a;inqju)s icthyl ethppla@-btcovahewanoate (0.27 g, 1.2

A B&]?(?@i odilfgé@té&g] (UI% ‘gsﬁtyggli\% ‘é@?é@%ﬁ gl%gpag to ﬁllnPé]escrlbed for
5 NMc6i95dine) 20011 (E@ﬁlp?é@)”ﬂ'NMRr(@ECh@TI lzzagn ﬁq)c 1541 (m, 2H), 1.57

tyrosi ne kinase is obtained in artlal %1 ur| form
i3Dp

fr Gifh B 283ase 7Q5H2€3 Aot Mﬂﬁ@ﬁs 2.8d (ﬁeé& 5.7Hz, 2H),

o pradEr T 2 PR 2 SRR 7 ot Res 20T D, .70

( Gen BENKT. p@cmslsﬂ)om 29!@11 3}NV8063§911H) with an
am_no-t erm nal Kit tyrosine kinase is

ob S N-(2- ﬁﬁ?@r@rm%hyémhqnﬂ)e?d(@@r@r(ﬁlmﬁﬁwm fase
10f u%k@ﬂ:\/ P{a&é&?@th%?‘gﬁ%)' L2 Rt ﬁ;dldi'hsh glrrﬁno)]dgazole-S-

bacu n sys rom a-construct
exparbesanmgedﬁumqmundl{il) (Thr544- Val976) with an

o1 00w ABEHR PR o SR bt L8R SePL(EhiDer g rom

CORShp&ETd W20 13100 A, 8. 18%1‘91@2 E’Q?ﬁ%r@@édﬁrecslm to that described
(GenBank Accessi on NM 00260 fragnment

(Atf@f@@mpbemm@)am - LEMS T8 M+ FlUs BINMR @DMSO-ds), 3 1.25 (m,

%7 @r@ﬁbh ?égia —V??ﬁzt]%jﬂch?i@?@pégﬁ& Eﬁ) %’?5 (t,J=6.9

gl Hzamlq) QNE(t, AG36.O SR, 214N 34T (ids,PDS PO LY, NeB] Ne2 (m, 4H), 8.19
nmonocl onal ant i body, P-Tyr-100, is used to detect

phésPAbAW @tliHonl bt (d§b O)- nyI ated substrate peptides

(Abl1 and Src, Biotin- Signal Transduction Protein
(Tyr160); c- Ki t, Biotinylated-KDR (Tyr996); PDGFR- J3,

Bi e AYIPAtE U0: Htr'EiSa(aTwhﬁﬁW 12-cidory-6arh & thyhshienyli){2y(6-®-
tested in 60 nmM HEPES, 20 MM Myl 2. 5. nM MhC12 200 g
20 ATﬂlydromwobfwxoéeww&meﬁhy@wwbeﬂryla@m%)ﬂaa@de-S-

n Bound anti body i s detected
uglcﬁl?%txﬁﬁi@%gﬁzl A syst gm ( Per ki nEl rrer?/ Vel | esl ey, MY
cofNsapstlan Mecbﬁylﬁ)lﬁﬁ{j A( cl)loﬁu6mmntlnmphdnal@afhadlo&bthlazmbas;éarnino)-

I r ki nEl Alr cenent
SO PE T e o T bhonr Beymiouhd S0 et b1 AT

Str emAas\bnlmoa dFe8ipeundfogehd ndd okl @ﬁﬁoﬂ) Refi @ ﬁﬂ%L) KOH (170

AAAND- 0005) . Fl uorescence is neasured on a
25 v ot B.02menad) end metbisl 6-amdnahepanoped S & mged 46 meol) Was stirred for

o SRRRLATE e by e T eSe R ph S tiFel prig o

a s eabe c&ﬁﬁ@nﬁeﬁ)@m gjane/ﬁenw pdvﬂ&r a8 0@E] 30%) which was
Test conmpounds are dissol ved in di nethyl sul phoxi de
( DVBSO) dixestiyia/eexs step withguidvrthes IirHigatierp CMS: 503 [M+1] ™

A Ty
30 pepkoltbaylahdieo ) -kicthydpyirBnidin-4Hy Rehing fthia 2 & catbox @mleCompound

to_nake 2X ATP/substrate cocktail ([ATP]=400 nM
[sa%)strate] =3 W.

A mixture of compound 301-23 (88 mg, 0.18 mmol) and freshly prepared
NH;OH methanol solution (1.77 M, 2.10 mL) was stirred for 30 min at room
temperature. The mixture was adjusted to pH=7.0 with AcOH and the solvent was
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The enzyne is immediately transferred from-80C to

ice. The enzyne is allowed to 66 WO 2008/ 033746
w2007/ 077970 thaw on ice. The m xture iBCT/US2007/077970

m crocentrifuged briefly at 4Cto bring liquid to the

bottom of _the vi.al and return mredi ately to ice.

| SMeyee- The ssuling rﬁSﬁl@%@&ﬂ 1gd Ey oSO Ry g the

Ty 'hﬂé Lb8 &ar{a@%eas%%ﬁl%p&v%& (zﬁwnlglEfﬁ%) RidMS: S04 [0+ 1TM 'H NMR

MyCl 8 to nake DTT/ Ki nase

bu(IDMSO 6’6)15 125301(15 Hﬂ) EDGT‘EBKS ridrls)e9 BOff.dH)i &6@ fsahB),e F'e@, 1H),

([ By ML g% o a0 AR Pl ey S 6 4 B ors

5t hQH?le ILACEHR ZC(@Cm}ilﬂ%l(ﬁl QH?Ubﬁ’G@ﬁl MY, |112$Z(m52H)
predlluted conpound of interest (usually
around 10 M for 5 mnutes at roomterrperature 25 |

[
pr el ncﬁb% egpf%lj;e@%lleagﬁ)%coﬁ@ éf?#’g%ﬁpqggtn glpq*ﬁgl) Ja
I egT-(hyalvo Ry Ahid0)-I-0x0h ey 1am6ina)- zmanyq@ﬂmﬂat-mrywﬁnro)t&ﬁhzole-

m nutes. 50 |/well StoE Buffer (50 mM EDTA, pH 8) is
addesarbexamidp (¢pwmppuddtbn. 25 | of each reaction and

75 Oé mll r I,

10 st rS ep?d tavi di n- c1 ga(t%éﬁ (Qrkggog{) gﬁ‘geﬁlyl %g%éeég&g?yl)r%lgml -2-ylamino)
t .eP@}ereﬁ;yﬂmmrmdm WImlnm)helstandéin@((mnqmelndos’%O\h@émed three
o R0 L s ST 5P O ST 20 120 e
(P3gypy f;(qg)comb%ﬂi io&t@% iln 1@%@ rhrﬁol E§M1Ad\f(1tshmi) %OH (170 mg,

bovi ne serum " al bum n prinary
anBildouyol) snchrididpil ’érﬁmlltdh@ptﬁn%tt@ f5§6|r8g,|3rﬁ;imm0é)dwl@a procedure

room e rature f 60 m nut a
15 o Sl P B ey P o :a e Bt O3 B 8
| algedper ba Nt (2-¢Astees-hefh lhat hp@OxydmibBSy-T th
1?/0 BSA. br’iIOO@I / wel I%idrlﬁl gglglgﬂggitzl (gctﬂ( ?fga%dggd&):nd t\rl:ﬁe
m Rkeheptilgnina-daetby primpn-dadamineph wzele rearbeyansde
late is washed five tines th 200
I /Kgé]ﬁ&@gﬁ%p 100 : /wel | DELFII X( r)I Enha\rl1mcerrent
Sol ut Taatitls cadpethdaadyishecparyd ay £whise sdlia@baigd0at) from

roomtenperature for 5 mnutg . 615 nmfluorescen e
20 encapeynd 101-24ek1 8 gy Ol}é.rﬂ@O nd iseldp repeesd hydroxylamine
Ti I
] e R ol 7R ER ) fS e Ao B SRR goseribed fo
| nhoﬂnpbundZB (HRAGD Enidy natpi. ¢5(Mtf’C\(ailetc;bmpHDIQCM9.1hS|1I|[lt~/bJrl$+ 'H

500 RBRETO-%2 § pal - Rty agt 1EBs a8

dl §H9|W§91(ddandﬂEI hpd BrHRR oxd en, (z@jsﬂ)wm oy 8.@ 30iH), 3.14
mM wor ki ng st ock concentration. Fluorescence is

25 ey BY), gﬁ%s BEDLAZ ¥4, dHor1.92 n.adtd), 1 dddex 4Hhd .27 (m, 4H).
reported as 30 relative fluorescence units (RFU). Data
are plotted using GaphPad Prism(v4.0a) and IC50's
calgwbng]dAgsamg a signoi dal dose response curve
fitting algorithm_ Each assay is setup as foll ows:
Def r ost Aglsfated hereinbgforsehe derardvredafingd in e pgsent inyagion

D PE BHORLRRE EULOGhsd AR RoARRRK PULGEA, 0Bamplc

30 PCuibio200 éf ﬂi@ PRtRdures set out below:

(a) An in vitro assay which determines the ability of a test compound to inhibit a

tyrosine kinase.

The ability of compounds to inhibit tyrosine kinase (Abl1, Src, c-Kit, and
PDGFR-beta) activity is assayed using HTScan ™ Receptor Kinase Assay Kits (Cell
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137 MM NaCdl, 2.7 MM KA, 1 nM Md 2). Prepare
dilutions of Trichostatin A (TSA, positive control)

w@eashated conpounds in assay buffer (5x of fPeEIUS2007/077970

5

10

20

25

30

concentrati on). Dilute Fluor de LysTM Substrate in

er, to 100 _uM (5 2x. final). D lute )
3&%@ O@WGIP%‘@% @H&L efg'elrl é¥r851265<f1’&ﬁ%15(03F3§;‘}ed86 partially
Bhﬁﬁecﬁfo%%q}dm eﬁﬁaymgsléffﬁﬁbﬂ pldleift WHCIAR i?é’du@é’({ {18h¢ a baculovirus
Second, dilute the 0.2 MM Trichostatin 100-fold in

th expmss@gmylstgpeﬁror@el Q@nsthpt exprassingriumani Alglll (Prol18-Ser553)

Tri tatin A.c t he .| x. Devel =
 (GRTER AdheiSs b b3 69wl ing il R g ste

HD%S?’H@E&ESH i§ obfa@R@tih pattiallyl piific e ApaysSutih &k fusion protein

dilute trichostatin A or test inhibitor to appropriate

weMmhéchg praseiced wing ¢ bequlqylizas expragkPIdiySigieliornea enstruct

ex t 0

FoPREbul R AR, PaRe sKMIM Tt CrntiR 43RS
Su DSV r Gir5e 1 2nlith e as@idple 8B8inkNGS T Gagm ccK Ityrbﬁhe pinaieﬁls obtained in
equilibrate_to assayte erature (e. 25 or 37C

I n ip@ritla% B Pmage fosmdiane 5 Thiinassdisign arqtfafl aidyip preduced using a
2

{2 Bacdlotifls RRCNAE Lt fofl ¢ erd R A A il O EpSa4-

by Vathdi6y iwith apfanfhertermiter] TN mm@mpma {/B6sine kinase was

Incub Iate 15 at room tenperatu 25C) for 10-15

ﬁmd%s%dd i PRLIIVEFuS CHRTETSIAT YYater Sip & CopYm fgpitaining a

f | H%hﬂ?b@fmﬁa@*alﬁN@f(G%ﬁgaﬁl@Ab&@s@ﬁN% W@o@@@é)ffrdgﬂlent
the range 350- 380 nm and detection of emtted

| n (A@Md@gél%z)@mm&et@mnahm dudedito @ﬁSfngiiStﬁBEEroalhlm sltesvage

15 TR BBl RS PR RN SRSy futione
t hegoas Sy snti- {ﬂlit%pg& fdgideqmnwlo@apamlbgdy\aswﬁﬁw idusad to
10 10 M > | 1 M>1Il1 >0.1 M and IV <

0. detstiphosnhosgationppibigingdapdsigtripaetids (SRE andidre, Biotin-

STk Y e o Ky ok Y mipiy g (AR [npoy ppcee.

VB BidiMylafed-FILM3 (14r389)}, VERNmavc bMivily ib ¥ostd in 28 thiM FIBPES, 5
VIVIVIVIV 241V IVIVIVIVIVIV 301 111 111

I

I

I

68 DML/ 0BT R (BEIIUSEDOFPOY207OM DRE Jnsiehe3 Vidrd 1.5 mM
Sﬁg%&’&def bt 30 SEEBFHEPLET RiHEE BOEAGHBaPRIRRIANE g the

DELFIA system (PerkinElmer, Wellesley, MA) consisting of DELFIA® Europium-
labeled Anti-mouse IgG (PerkinElmer, #AD0124), DELFIA® Enhancement
Solution (PerkinElmer, #1244-105), and a DELFIA® Streptavidin coated, 96-well
Plate (PerkinElmer, AAAND-0005). Fluorescence is measured on a WALLAC
Victor 2 plate reader and reported as relative fluorescence units (RFU). Data are
plotted using GraphPad Prism (v4.0a) and IC50’s are calculated using a sigmoidal
dose response curve fitting algorithm.

Test compounds are dissolved in dimethylsulphoxide (DMSO) to give a 20
mM working stock concentration. Each assay is setup as follows: 100 pl of 10 mM
ATP is added to 1.25 ml 6 mM substrate peptide. The mixture is diluted with dH,0
to 2.5 ml to make 2X ATP/substrate cocktail ([ATP]=400 mM, [substrate] =3 mM).

The enzyme is immediately transferred from —80°C to ice. The enzyme is allowed to
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know edge that is available to those with skill in the
art. Al United States patents and published or

wanpsbsizehed United States patent applicati onsPCi/ugm07/077970

herei n are incorporated by reference. AI | published
orei atents. and .patent applicati.ons cifed herein
éh ‘Plé@? f XEYF Ay REresenEpasddhitely aA|4| farélag f}qu to the

pu r n .

P e Bbtis aﬂeﬁf@éﬁgﬁﬁﬁfge%%@%ﬁﬁﬁir’nﬁ% O RLOPDPTINGS ) s

[ nadadqdctb atsenl oYX HAfSene el yrd¥ind Kirtabe Buffowv@d0 indvi HEBRES pH

oo a9 e S0 A RO P B RAVBE gimkeal FAGRE Bl

5 u nqersshoghPy/Kihas %uﬁ‘gﬂ ik ItI%,HSfeI;l‘&i iorbntzpﬁe ﬁ[ﬂe tb B@a‘ke a 4X reaction

various changes in formand details may be nade
t heodkitall (perizyoe] =diepeant imgXfreamoh keclksabpd 2 of pltaf ehe 4X l‘eactlon
i nvention enconpassed by the appended cl ai ns.

20089kt brs decubeted wadol7y Blfwolt of preduytrdcompend; of 1%@%?ﬁh@aually

ot MR TREY R GRS RO EmRa e 4 402 Bgfsybdizee
N B cktAl is@dBedLiols! dIvdlL prc RRERIh étfon RERBII&ompound. The
enanti oner S, di ast er eoner S, racenuates,

10 ph afran‘amepllateaa Ilﬂcylbata«t ateprmttbmpsraturs for ﬁﬂmﬂlnu‘@s ah ;:tl/well Stop

20

25

30

sol vat es_ t her eof | ected froma

su@é‘fﬁe’f (ﬁOéHMaEWA HEItSér%%ddyfi to %tﬂbéltei TERH0f- %ttleqfc?éﬁlweactwn
t
S OgRESTRRHQ eI RS LR U8 ARG Epy gt

hetubacy ht rooﬁa&empeﬂhlmre ﬁjrl6X0|rﬂ1mll&@ TRe plateSs waghddsthide times with
NH or al kylamno; Y2 is N or CR20; where R20 is
selBe¢ubwe lf&smym%gw% Ffa\{e@@éﬁ) B mmiycantlch}y Phospho-

15 gty TR HSFbE teflafis LURPHIESE AL pay g sppum

% ?%hﬁh AL LY. 108 (UAvAl prifik§TantibodySis 984 RCAn@Thd MPHure iVWncubated
at room temperature for 60 minutes. The plates are again washed three times with
200 ul/well PBS/T. Europium labeled anti-mouse IgG is diluted 1:500 in PBS/T
with 1% BSA. 100 pl/well diluted antibody is added and the mixture is incubated at
room temperature for 30 minutes. The plate is washed five times with 200 ul/well
PBS/T. 100 ul/well DELFIA® Enhancement Solution is added and the mixture is
incubated at room temperature for 5 minutes. 615 nm fluorescence emission is

detected using an appropriate Time-Resolved Plate Reader.

(b) An in vitro assay which determines the ability of a test compound to inhibit

HDAC enzymatic activity.

HDAC inhibitors is screened using an HDAC fluorimetric assay kit (AK-
500, Biomol, Plymouth Meeting, PA). Test compounds are dissolved in
dimethylsulphoxide (DMSO) to give a 20 mM working stock concentration.
Fluorescence is measured on a WALLAC Victor 2 plate reader and reported as
relative fluorescence units (RFU). Data are plotted using GraphPad Prism (v4.0a)
and IC50’s calculated using a sigmoidal dose response curve fitting algorithm.

Each assay is setup as follows: Defrost all kit components and kept on ice

until use. Dilute HeLa nuclear extract 1:29 in Assay Buffer (50 mM Tris/Cl, pH 8.0,
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1120 (a) RBR7; where Wis Oor S; Y is absent, N,

or CH Zis Nor CH R7 and RO are independently
whyasosgsme OR , aliphatic or substituted ali pPet/Ug2007/077970

wherein R is hydrogen, aliphatic, substituted

VRPN Sl 2 BE R B el By A

ab%’?@A po%ﬁw%%ﬁtr&? aftdested ngﬁ&;ndssm Qéég{% 8984 (526 Final25
al iphatic, or substituted aliphatic;

20@@1@3@?4361) PDﬂM@SZO@I_?dedJYTbgM Substa@ in !Rs@y%ujfe( tg) 109 yM (50 fold
hy ar St oD gnERos Ak s M CERPDe copiansSEc0 o dowy plus
2 P00 S PPy SR 2 i

Y, lafdolMathe 1asD@retdpcdlsd. M 0defin ned; findRTticandatRlR cah&ntration
i ndependent |y sel ected from hydrogen or aliphatic; R1,

R2imahd IRDeebpeidépdhdern cynseiraementor a@ciﬁlmym BHE/Substrate
hyd al.o | k bst
a|y ﬁ%’;{}%/ﬁ aﬁ;&}\qg n{\ﬂ% %S t}g&f{ Lﬂllglae tgﬁéﬁ%taiﬁ] §8r est 1ng1b1tor to

di g} )zS BT RIS ép@étnh&f&@& pHit@! KMé alhR@ Hes ¥R EAd bt 86cPHDAC
unsu ituted al kylthio, substituted or unsubstituted

10 a| lszytmgl. Ité alhyiells ©RBpt focnpgatjgre cN@@ls sﬁllbwmiyllu;edefdwr, de LysTM

§EQS %et %lrds tﬁ? g%&ﬁlg%%s {1? %%89 tter, Blta%e lﬂ%hbls'alfleb tsot a{sgauyt tgr%perature
het@g Byl 37eC. ﬁﬁﬂaté ﬁﬁ&@%&dcﬁﬁh@@y hetigs ensd élﬁ)strgte (5 ul) to
conmpound accor di n%ot oclaiml1, wherein Bis a direct
t

bon@bhcwells arrc?amgmg roughlyn dflew-HD &Gkt étions exiprogeed for 1 hour and

| t uﬁiﬁg‘{l} %/%%Usubf}h %GIMS&M:EG%? E@/b%% ub Frcubate plate

15 ar X{ ﬁbﬁb’ﬂem glg.tlﬁlé Yk ?d}yﬂO»lSaﬁl}ﬂ ﬁegd’ S#hples in a microtiter-plate

het er oar yl a kyl, "heteroaryl al k
het@du@ﬂﬂoainh@@apaﬁh@o%@muymhwtal ng;vle length in the range 350- 380 nm

hete I het er oc kynyl , aryl
hef'® g%\%@’l% Qﬁg ?%Jc]ﬁht hl Jgpkﬁo i %:/ycl oal>/kenyl
al kyl ar yha |f(|ﬂ16w1ng1 irlayH 1 B'lﬁ{si%ﬁiﬂound%' KpilesdnydtBe k¥ M invention and

al kenyl aryl al al kenyl arél al keny

al KeAcHyY &l Hﬁmﬂ SRelckkHyPAEY [aad KXBL assays. In these assays, the
20  following grading was used: 1>10 uM, 10 yM >11>1 uM, 1 uM > 11 > 0.1 uM,

and IV < 0.1 uM for ICsy.

TABLE B
Compound | HDAC ABL SRC | c-Kit | PDGFb | Lyn Lck

No

1 11 v 1A% v

2 11 1A% 1A% 1A%

3 11 v 1A%

4 111 v 1A% v

5 1A% 1A% 1A% 1A% 1A% 1A%

6 111 v 1A% v v 1A%

7 1 1A% 1A%

11 1A% v 1A% v v 1A% v
23 1A% v 1A% v v 1A% v
24 1A% 1A% 1A% 1A% 1A% 1A% 1A%
30 1 111 III
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25 al kynyl aryl al kenyl , al kynyl aryl al kynyl,

al kyl het eroaryl al kyl, al kyl het eroaryl al kenyl
wa@bdoglosssaer oar yl al kynyl , al kenyl het er oar yl al kyPCT/US2007/077970

alkenylheteroarylalkenyl al kenyl het er oaryl al kynyl ,

al kynyl het er oar alk 71 WO 2008/ 033746

PCT/ US2069 Pe?? %Q%WF@W@F Ffﬁig i Rgrip cstablishes the

al h&M&WieBgé PR YhiBlbkE@Yhoscal kYK T EMO aMC IM] Bh#M States patents

al kyl het erocycl yl al kenyl, al kyl hererocycl yl al kynyl,

al keshpulished ooypuplisichnited Skaenatet elopitwndnysl caflol dripin are

gl ﬁ}ecgéi%hzﬁ%(gﬁg f%c r;e/%(lfesa/ :%]%/ Ré‘?‘gﬂh% k&f@l&h %gttegtrs %% | taa{pp}/lcatlons
5 al kitayhdreherOBEbyYindbipyaydd b;aﬂel%y&@ky ALl otﬁ&lﬁﬁmb@waerences
al kynyl aryl , alkylheteroar% al kenyl het er oar
@ 1

aI ﬂymm areoBsyipts aRiseisnt t?ratmrcetedrb@mw %ﬁégrebﬁmcworated
r&%&%,d or termnated by O S, S(O, SO, NR8),
, Stituted or unsubstituted aryl, substituted
o r unsubslild thisaavdneibe haslbech ,paﬁu:b&trllytshbﬁd and descrlbed Wlth
unsubstltuted 10 heterocyclic; where Rs is hy

ac VATCreRegs in atG %rrfasirer%taﬂsiémmta thetpoky it pHAPS ender%oodAby thoe skilled

co

10 PP AR REARPR By 30 dnd RRGRSAY ARG HEFT hou
Il kie]gﬁart)mg/\frelmethﬂ sdefe o theyinlvangjen enaimpkstiby the appended claims.
substituted aliphatic; C B, Y2, Z2, Ar and R21 15
are as previously defined in Claim1. 4. A conpound
according to Claim1 represented by fornula (1V): N
), NN- i 21 N O~HZ2 ~Ar R i0". NNJ O n R8
(1V) whereinnis 1-9; R, Z2, Ar and R21 are as
previously defined in Claim2. 20 5. A conpound
according to Caim1 represented by fornula (V): 72
WD 2008/ 033746 PCT/ US2007/ 077970
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NI i 22 N 0118 HNNZ2 R ~Ar /O1 1 NN't~OIl n
mR8 (V) wherein mand n are independently 1-9; Rig

wo goosmsependent |y R8; R, Z2, Ar R8, and R21 BCBHUS®07/077970

10

15

20

25

previously defined in laiml. 5 6. A conmpound
according to Claiml represented by fornmula (M): [\
21 NOONI \ | '\NW\I>§1~ MN Z2 R83 O (V)
wherein mis 0-9; Wis O N ]\@Iram no, S, SO S2;
22 Witk ift1aifRd ignd R21 are as previously defined in
Caim1l. 10 7. A compound according to Claim1l
represented by formula (M1): /\' NR2ZIN R \ I N

\iﬁ elrl ﬁ,}o%ound r%esenfteﬁ)bg%omla Q)N~ - MA-MB-M2 0 (VI)

no, or Cl-C6

al kyl, C2-C6 al kenyl, C2-C6 alk yLb M3 is absent,
Cl-C6 al kyl, 0, _NH anm
het er ocycl i c, "Giet gro / 3&2 or I = I\/B i s absent,
0, NH, al kyam no, C=0, "TCl-C6 aI kyjz, A al kenyl ,
C2-C6 al kynyl; M4 is absent, 0, NH, aI am no
het erocycl i c, heteroaryl or aryl; Mo is abseﬂ? Cl-Cg
al kyl, C2-Cg al kenyl Og al kynyl dheterocyclic,
het eroaryl or aryl d R21 are as
previously defi ned m onpound accor di ng
to Caim1l represented by for (Vlm-l—)-Ar 73 WO
2008/ 033746 PCT/ USZOO?/ 970

R21 (I1)

or its geometric isomers, enantiomers, diastereomers, racemates, pharmaceutically
acceptable salts, prodrugs and solvates thereof, wherein

Cz is selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocylic and substituted heterocyclic;

Ar is aryl, substituted aryl heteroaryl or substituted heteroaryl;

X3 18 NH, alkylamino, O or S;

Z,1s O, S, NH or alkylamino;

Y, is N or CRy; where Ry is selected from hydrogen, halogen, aliphatic,
substituted aliphatic, aryl, substituted aryl, heteroaryl, substituted
heteroaryl;

R»; is hydrogen or aliphatic;

B is a linker;

C 1s selected from:
w

Rm)]\/gzz

4 Y
(a) ',?8 '|?7 ;where Wis O or S; Y is absent, N, or CH; Z is N or CH;
R7 and Ry are independently hydrogen, OR’, aliphatic or substituted
aliphatic, wherein R’ is hydrogen, aliphatic, substituted aliphatic or
acyl; provided that if R; and Ry are both present, one of R; or Rg must
be OR’ and if Y is absent, Ro must be OR’; and R»; is hydrogen, acyl,

aliphatic, or substituted aliphatic;
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21 R I ~171 /1 N ~O LVMb-MA-M3-M2-M N '"Ar 1 H Z2
O (V1) wherein ML is absent, 0, NH al kyl am no, or

w@1008033hkyl , C2-C6 al kenyl, C2-C6 al kynyl; MXCT/ES2007/077970

5

10

15

20

25

absent, Cl-C6 al kyl, , C2-C6 al kenyl, C2-C6 al kynyl,
0, NH, 5 alkylagne, S, SO SO2, heterocyclic,

het er oaryl , %or C=0O M is absent, 0, NH,

al kyam no, ] , Cl-C6 al kyl, C2-C6 al kenyl,

Y glbgﬁﬂw ;h eJtNH i y"s QOQF%%F?@E X@f{fra@égg;oe{nd s

het erocycl i Bydrf n&FrQé‘szMlall%g aryl; Mo is absent, Cl-Cg
al kyl, C2- CB al kenyl al kynyl , heterocyclic,

heteroaryl or aryl; R, Z2, Ar and R21 are as

previously defiged 10 in Cdaim11. 9. A conpound
accordi ng tp %m?zl sel ected fromthe conpounds
del i neat ed |nZ err its geonetric isomers,

enantio 8 tere . T es,
phar macgﬁfl cal 'y accep elsgﬁf@barnguzrluaéesmde%ﬁndenﬂyN Cor
sol vates theHeahd 15 TABLE A Conpound Structure C N
1 ~"N- ANNN ONNS HHONkKk/IN HC HNN\~{N
~S/ \\ 2 NO HH HONNI OCl H3~N" NN, i\
- NH,

S

2 l\// :57

(d) R12 R11 ; where Z, Y, and W are as previously defined;

Ry; and Ry, are independently selected from hydrogen or aliphatic; Ry,
R, and R3 are independently selected from hydrogen, hydroxy, amino,
halogen, alkoxy, substituted alkoxy, alkylamino, substituted
alkylamino, dialkylamino, substituted dialkylamino, substituted or
unsubstituted alkylthio, substituted or unsubstituted alkylsulfonyl, CFs,
CN, N3, NO,, sulfonyl, acyl, aliphatic, substituted aliphatic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic.

2. A compound according to claim 1, wherein B is a direct bond or straight-
or branched-, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, arylalkyl,
arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl,
heteroarylalkynyl, heterocyclylalkyl, heterocyclylalkenyl,
heterocyclylalkynyl, aryl, heteroaryl, heterocyclyl, cycloalkyl,
cycloalkenyl, alkylarylalkyl, alkylarylalkenyl, alkylarylalkynyl,
alkenylarylalkyl, alkenylarylalkenyl, alkenylarylalkynyl, alkynylarylalkyl,
alkynylarylalkenyl, alkynylarylalkynyl, alkylheteroarylalkyl,
alkylheteroarylalkenyl, alkylheteroarylalkynyl, alkenylheteroarylalkyl,
alkenylheteroarylalkenyl, alkenylheteroarylalkynyl, alkynylheteroarylalkyl,
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HO, NHN NSO H ONJ O H4 OHNNON\ H~
NS/ OH 74 WD 2008/ 033746 PCT/ US2007/077970 cl H 5
W@208MBIM6 I \~{ NOH N~~N 'S/ OHJ H N C H BCTOUSI07/077970
N~N 30H "N~~NO NJ HCI HN 7 OHN'" v NII\S O

l,l ! | IC_I] I_ICO|alkyny}‘hetelroarylciken;;l' awkynthetw)oawla?kynyl aiyhgeterocyclylalkyl
alkylheterocyclylalkenyl, alkylhererocyclylalkynyl,
alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl,
alkenylheterocyclylalkynyl, alkynylheterocyclylalkyl,

5 alkynylheterocyclylalkenyl, alkynylheterocyclylalkynyl, alkylaryl,
alkenylaryl, alkynylaryl, alkylheteroaryl, alkenylheteroaryl, or
alkynylhereroaryl, which one or more methylenes can be interrupted or
terminated by O, S, S(0), SO,, N(Rg), C(O), substituted or unsubstituted

aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted

10 heterocyclic; where Rg 1s hydrogen, acyl, aliphatic or substituted aliphatic.

3. A compound according to Claim 1 represented by formula (I11):

2 Rz1 (11T
wherein R4 is hydrogen, aliphatic or substituted aliphatic; C, B, Y3, Z,, Ar and Ry,

15  are as previously defined in Claim 1.

4. A compound according to Claim 1 represented by formula (IV):

Rs av)
wherein n is 1-9; R’, Z,, Ar and Ry, are as previously defined in Claim 2.
20

5. A compound according to Claim 1 represented by formula (V):
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HN NN\ 9 HONH HN NS ONJ
N~3 ONHOry NJNHC HN N

w@E2@0shB746 J cl H 12 O OH ~N'J’ N HN' NeSHUS2007/077970
NJ HHCo N13 HNNi HONO-, NSOH 0 75 W

2008/ 033746 PCT/ US2007/ 077970 |l H 14 0O NNi N HO
N'"~ONSO HHCO N1 H~-NFNH- HONNvV Ov NS
OH O NZ

ZP
Z I
l

0

[=-]

i
=z
=
>

2/

(o] | HN
) N
R \N)J\H/ \M)
| n m
Rs V)

wherein m and n are independently 1-9; Rs is independently Rg; R’, Z,, Ar Rg, and

R, are as previously defined in Claim 1.

5 6. A compound according to Claim 1 represented by formula (VI):

Rg (0] (VI)
wherein m is 0-9; W is O, NH, alkylamino, S, SO, SO;; Z,, Ar R’ Rg, and R;; are as

previously defined in Claim 1.

10 7. A compound according to Claim 1 represented by formula (VII):

R'\O/N\“/Ms_M4_M3_M2
o (VID)
wherein M; is absent, O, NH, alkylamino, or C,-Cs alkyl, C,-C¢ alkenyl, C,-Cg
alkynyl; M, is absent, C;-Cs alkyl, O, NH, alkylamine, S, SO, SO,, heterocyclic,
heteroaryl, aryl, or C=0; M3 is absent, O, NH, alkyamino, C=0, C,-Cs alkyl, C,-Cs
15  alkenyl, C,-Cs alkynyl; My is absent, O, NH, alkyamino, heterocyclic, heteroaryl or
aryl; Ms is absent, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, heterocyclic,
heteroaryl or aryl; R’, Ry, Z,, Ar and R, are as previously defined in Claim 1.

8. A compound according to Claim 1 represented by formula (VIII):
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H16 ON-INNi \~ N HO Nt- 0- NSS \W\O HHCC
HON INNH HO dd NHH O/-~1V O NINN N
wWh2080339% O HCl HN 19 H~NIN-i HO N N vPC®EB$2007/077970
~H O d H20 " N \- - HO-N O ~~~-N NN 1i ~-N1 S O

HHHCdJ HN 21 N\-= NIl HOR Nif v NSO I HHO
Rs R, NZ N N Ry
- ~~M;—M;—M;—M,~M N ™~
\"/ 5 4 3 2 1 H Z, Ar
0 0
(VIII)

10

15

wherein M; is absent, O, NH, alkylamino, or C,-Cs alkyl, C,-C¢ alkenyl, C,-Cs
alkynyl; M, is absent, C;-Cs alkyl, , C,-C¢ alkenyl, C,-Cs alkynyl, O, NH,
alkylamine, S, SO, SO,, heterocyclic, heteroaryl, aryl or C=0; Mj; is absent, O, NH,
alkyamino, S, SO, SO,, C;-Cs alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, heterocyclic,
heteroaryl, aryl or C=0; My is absent, O, NH, alkyamino, CO, S, SO, SO,
heterocyclic, heteroaryl or aryl; Ms is absent, C;-Cs alkyl, C,-Cg alkenyl, C,-Cg
alkynyl, heterocyclic, heteroaryl or aryl; R’, Z,, Ar and R,; are as previously defined

in Claim 1.

9. A compound according to Claim 1 selected from the compounds delineated in
Table A or its geometric isomers, enantiomers, diasterecomers, racemates,

pharmaceutically acceptable salts, prodrugs and solvates thereof:

TABLE A
Com;ound Structure
Cl
P K
N N \
1 o~ QPR
HO\NJK/N\) "
N
Cl
A i
NZN NN
2 LI
HO/H\H/\/N\) "
o
Cl
; D
|
HO I/\N)\/H\H S o)
o)’\/\/"‘\)
Cl,
OH NJ\N NMHQ
4 ot LA
She
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OH22 NHOHN INN--~4~0 N NSOHH 76 WO

2008/ 033746 PCT/ US2007/077970 cl 23 HON N N N
WSS~ 0 HHCHG 24 HOO NN O OHaC ClPCHUSN0o2677970
HO " N~v NNS O HHOCQ HN

HAMON Ni \~f
26 G 1Av\ | GO—HNIH-NA HO-N—y~2—— A N—F " NS/
O HHHC 2.7NHNI-“OOQNIC] N\ N~s oo\HHC O
! H
H N 28HC,HON5NIHN~\(])NTIS9J\N NIMN@
N,OH NJ\)\N S e}
H N\) H
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OxNH NS NN N
6 A '?‘\%;:
N ;
cl
A @
NZ TN NTN
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NN NTN
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_N. N
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0 0NS\(\0 HO O~~"A""H39 HONJIvv N-/N
Ji \u" HO4N-S-\\O HGC  HAAA LA HON X v
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17. A nmethod of treating an HDAC- nedi ated di sease

conprising admnistering to a
w0 b@sesd74@ phar maceut i cal

5 subject in need

conmposi tion of C ai iPQOUSHB7/077970

A nethod of treating both tyrosine kinase and HDAC

nmedi at ed di seases—eerprising—admnistertngto—a
subject in need thereqgf a pharnmaceutical conposition
of Claim10. |10 19. A |net hod of J\re CR-ABL, Src
and HDAC redi|at ed2di seases conp @é_‘ ni ni st ering
to a subject |in need tlhere Na) phar maceut i cal
conposition of Caim L@?Y@T 20. A nethod of treating
bot h BCR- ABL tkirase—ard—HPACHediated—diseases
conprising adm nisteriing to a subject in geed thereof
a pharmaceuti|cal conpgsition of (;Lal @L%/;é

met hod of treating both Src apd d di seases
conprising 20 adm nistierin N/ dsubT ect in need

t hereof a pharnmaceuti gab™® osition of Aaim 10. 80

o

10. A pharmaceutical composition comprising as an active ingredient a compound

of Claim 1 and a pharmaceutical acceptable carrier.

11. A method of treating a tyrosine kinase related disease or disorder in a subject in

need thereof, the method comprising administering to the subject a therapeutically

effective amount of the pharmaceutical composition of Claim 10.

12. The method according to claim 11, wherein the tyrosine kinase is selected from

the group consisting of Ber-Abl, sre, c-kit and platelet derived growth factor

receptor tyrosine kinase PDGFb.

13. The method according to claim 11, wherein the tyrosine kinase is Ber-Abl.

14. The method according to claim 11, wherein the tyrosine kinase is src.

15. The method of Claim 11, wherein said tyrosine kinase related disease or

disorder is a cell proliferative disorder.

16. The method of Claim 15, wherein said cell proliferative disorder is selected

from the group consisting of papilloma, blastoglioma, Kaposi's sarcoma, melanoma,

non-small cell lung cancer, ovarian cancer, prostate cancer, squamous cell

carcinoma, astrocytoma, head cancer, neck cancer, bladder cancer, breast cancer,

lung cancer, colorectal cancer, thyroid cancer, pancreatic cancer, gastric cancer,
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hepatocellular carcinoma, leukemia, lymphoma, Hodgkin's disease and Burkitt's

disease.

17. A method of treating an HDAC-mediated disease comprising administering to a

subject in need thereof a pharmaceutical composition of Claim 10.

18. A method of treating both tyrosine kinase and HDAC mediated diseases
comprising administering to a subject in need thereof a pharmaceutical composition

of Claim 10.

19. A method of treating BCR-ABL, Src and HDAC mediated diseases comprising
administering to a subject in need thereof a pharmaceutical composition of Claim

10.

20. A method of treating both BCR-ABL kinase and HDAC mediated diseases
comprising administering to a subject in need thereof a pharmaceutical composition

of Claim 10.

21. A method of treating both Src and HDAC mediated diseases comprising
administering to a subject in need thereof a pharmaceutical composition of Claim

10.
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