COMPOSITIONS OF CHKI INHIBITORS FIELD OF THE INVENTION
The present invention relates to compositions comprising a Chkl inhibitor.
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(a)at least one disubstituted urea compound capable of inhibiting ChIC 1,
having a structural formula NH--NH R39 R 4 0 wherein R39 is halo,
Ci_3alkyl, CN, and CF3; R4 is hydrogen, Ci_3alkyl, CN, 0C1_3allcyl,
halo, or N(R45)2, wherein each R45 independently, is hydrogen or
Cl_3a1lcyl);,n ! iR41_is a 6- or 7-membered saturated heterocyclic ring
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optionally substituted with oxo; R42 is hydrogen, Cl.3alkyl, OCi_3alkyl,
SC1_3alkyl, N(R45)2, NR45C(=@)GA3alkyt, or a 5- or 6-membered
saturated heterocyclic ring containing one N-R44 group and optionally ring
substituted WiRIEHE g tstesrc pBylidisgoupssitionp cRArEhRAED arteast one Chkl
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In a first aspect, there 1s provided a composition comprising:
(a) at least one disubstituted urea compound capable of inhibiting

Chkl, having a structural formula

o 0~CHp-R4Y
M ” R43
/{ \j—NH—(}Nﬁ
) —
R39 N R42
R4D

wherein R* is halo, Cysalkyl, CN, and CFs;

RY ig hydrogen, C,zalkyl, CN, OCsalkyl, halo, or N(R45)z, wherein each R*,
independently, is hydrogen or C;aalkyl;

R* is a 6- or 7-membered saturated heterocyclic ring containing one ring N-R*
group and either a second ring N-R*™ group, a ring oxygen, or a ring sulfur, wherein each
R44, independently, is hydrogen, C;alkyi, CH>CN, or CH,CH,CN, and wherein R* is
optionally substituted with oxo;

R* is hydrogen, C,salkyl, OC aalkyl, SCraalkyl, N(R*),, NR¥C(=0)C; salkyl,
or a 5- or 6-membered saturated heterocyclic ring containing one N-R** group and

optionally ring substituted with one to three Cy.3alkyl groups;

or R* and R* are taken together with the carbons to which they are attached to

form a 5- to 7-membered saturated carbocyclic ring;

and R* is hydrogen or halo,



(b)at least one cyclodextrin. Therefore, one embodiment of the
disclosure provides compositions comprising (a) at least one Chkl inhibitor
and (b) at least one cyclodextrin. In various embodiments, the Chid
inhibitors can be disubstituted urea compounds, wherein each nitrogen (N
and N') of the urea moiety is monosubstituted and each substituent is
optionally substituted and selected from the group consisting of aryl,

heteroa% cyglaalkyl,heteracycloalkyl, and (1:6ralky sURSHIMRGMIBR that when

hetero ryI or ary moiety. Specific disubstituted urea compounds mclude
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for complexation. In various embodiments, the mole ratio of Chicl inhibitor
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e route of administration js dermal, subcutaneous, intramuscular
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percutaneous, vaginal, oral, parenteral, rectal, intravenous, topical,
intradermal, ophthalmic, and/or intraperitoneal. The disclosed
compositions can further include a pH adjusting agent and/or a
pharmaceutically acceptable excipient. Specific pH adjusting agents
include, but are not limited to, buffers, acids, and bases. In some
embodiments, the pH of the composﬁion, when in an aqueous solution, is
from about 2 to about 8. In various embodiments, the pH of the
composition, when in an agueous solution, is from about 3 to about 5. In
some embodiments, the pH of the solution is from about 4 to about 4.7.
In various embodiments, the compositions of the disclosure are

substantially anhydrous. In some embodiments, the amount of water in
the compnncitinne ic lace than ahniit 804 baced 1inon the total weiaht of the



The present compositions also can include one or more additional active
ingredients as determined by, e.g., a medical professional. Nonlimiting
examples of contemplated additional active ingredients include an
antiemetic agent, a cytoprotective agent, an antinecrotic agent, an
ima%i:‘rggl agent, an anticancer agent, and an agent suitable for treating
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such as folic acid analogsaf_(‘]e. ., methotrexate, trinnetrexate, or
WHEERSBH) 2pYHimieting SHARYY IS RIS R ARAHS SOk AR,
abgeneitahirepcytasidemaradihe sicieyG-Haaacytidinphitited and/or spray-dried.
2,2'-difluorodeoxycytidine); purine analogs (e.g., 6-mercaptopurine,
6-thiogu aniﬁ@ﬁgﬁgﬂa{@éﬁﬁ@t&gfﬂ@%@m@mﬁgm alzo are in liquid form, using,
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prifeRipesige)i-andier yinga:alkalpids (e.g., vinblastine, vincristine, or
vinorelbine). In certain embodiments, the anticancer agent can be an
antibiotic, such as actinomycin D, doxorubicin, or bleomycin. In various
embodiments, the anticancer agent can be a radiosensitizer, such as
5-bromodeoxyuridine, 5-iododeoxyuridine, or bromodeoxycytidine. In
some embodiments, the anticancer agent can be a platinum coordination
complex, such as cisplatin, carboplatin, or oxaliplatin. The anticancer
agent can be hydroxyurea and/or a methylhydrazine derivative, such as
N-methylhydrazine or procarbazine. In some embodiments,

radiotherapeutic agent can be gamma-radiation, X-ray radiation, ultraviolet
radiation vicihle radiatinn infrared radiation and microwave radiation



diseases of the eye, proliferative vitreoretinopathy (PVR),
hemangio-proliferative diseases, ichthyosis, and papillomas. Ina
second aspect., there is provided use of a composition comprising at least
one disubstituted urea compound having a structure Fr capable of
inhibiting Chkl and at least one cyclodextrin for the manufacture of a
medicament ST RIFE e TISR i GrR S THIE AR G dBei Affigjonal active
- iprotfrratingieelsidaisamere mbeditagntse thendisotdal-compisepias of
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thereof. in slﬁ?me embodiments, the kit further comprises an anticancer
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proliferatln%?gells, via adiion of a present composition to an individual in o
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undesirable side effects and/or low solubility.

administered to an individual, either from the same formulation or in a sequential or

simﬁl_taneous manner from different formulations, the amount of administered anticancer
agent can be reduced compared to the amount of the same anticancer 2eent that would be
required in the absence of the Chkl inhibitor to achieve a comparable therapeutic result.
Therefore, in some embodiments, the therapeutically effective amount of the anticancer
agent, when based upon simultaneous or seguential use of a Chk1 inhibitor, is less than a
therapeutically effective amount of the same anticancer agent in the absence of administration
of the Chkl inhibitor.

In some embodiments, the anficancer agent is a Chkl activaior. In various
embodiments, the anticancer agent is a chemotherapeutic, a radiotherapeutic, or both. In
specific embodiments, the chemotherapeutic agent can be an alkylating agent, an
antimetabolite, a hormone or antagonist thereof, an antibody, or mixtures thereof, The
chemotherapeutic agent can be, for example, pemetrexed, gemcitabine, cisplatin,
methofrexate, trimetrexate, or mixtures thereof. Examples of alkylating agents inciude
nitrogen mustards, such as mechlorethamine, cyclophosphamide, ifosfamide, melphalan, or
chlorambucil. Other examples of chemotherapeutics include nitrosoureas, such as
carmustine, lomusting, or semustine; ethylenimines and/or methyl-melamines, such as
triethylenemelamine, triethyvlene thiophosphoramide, of hexamethylmelamine; alkyl
sulfonates, such as busulfan; and triazines, such as dacarbazine. Other anticancer agents

include antimetabolites, such as folic acid analogs (e.g., methotrexate, trimetrexate, or

A



It has been discovered that, in various embodiments a composition

comprising at least one Chkl inhibitor and at least one cyclodextrin B
WG olubility of the Chk1 inhibitor in water, and/or dect&d&e2007/080t5¢

toxicity of the Chk1 inhibitor toward untargeted cells (e.g., endothelial

cells), and/or enhances the stability of the Chkl inhibitor prior to
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cycloalkyl, heterocycloalkyl, and,Gifi alig/l syhstituted with, g heteroaryl o,
aryl moiety. M'some embodiments, the urea compounds comprise two
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carcinormas of the bladder, muscle-invasive bladder cancers, prostate cancers, ovarian
carcinomas, primary peritoneal epithelial neoplasms, cervical carcinoraas, uterine
endometrial cancers, vaginal cancers, cancers of the vulva, uterine cancers and sohid fumors

in the ovarian follicle, testicutar cancers, penile cancers, renal cell carcinomas, intrinsic brain

tumors, neuroblastomas, astrocytic brain tumors, ghomas, metastatic tumor cell invasions in



Other compounds useful as Chk1 inhibitors include methylxanthines and
related compounds (Fan et al., Cancer Res. 55:1649 (1995));
ureidothiophenes (WO 03/029241 and WO 03/028731); N-pynolopyridinyl
carboxamides (WO 03/028724); antisense Chki oligonucleotides (WO
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(Wera216326) scytenenanrskeletonccontaining derivatives, (aaymmmfﬂ)
(ks a /532
.ndaz5‘2‘?3%%§u0§'§‘§%?5§%%%%%%§%%%§c§1?ﬁ% e RRRA oo
QUpF2LHSan B ARt 0 2RITOBYS Papenillb e (Sehedtzs e@a:hc
Medr, GhbndsA2:2909 (1890 nindenepyrazoles (WMQR:99/1 7469) HAv0nes o1
Q@ggb celé et \zj;tlI ianntaﬁ]f* On%oEII}HQflr%g!Bgan%/‘)]%) % tide de ivatives of
peptide loop of serine thréonine Kinases (V 53050); %ﬁ%f@%”(?f\lo

03/051833); shiazepinaindolones (WQ. 04063 239(8\)5 (i@yrﬁ%'ﬁm‘sowgﬂm 2 NON-CANCErous

(94/048343) pyrrolocarbazoles, benzofuroisoindoles, and
LIS B ERRY (RS TSI £ 55 1 Sy Bles ewnpesitions disclosed
1@67’@74%1()ampmthysmitne&(l\m@eowiﬁ%ﬁﬁlnﬁﬁyﬁ carbopyseerativegnosis,
AW ) d pyridine derivatives OQ34
919 %%4%3' fe%HQ?Holi}] VHS Case, ia % }I%) 0 Bs Stlﬁj‘i%]&gls keloid

pyrlmldln 1-1H-indaz amlnes ]

StHIopReites (\}e@f@smé%gwm&wym Ithemmarwésr(wm OHQTAREsct

;mamﬁmyﬁmtdiﬂaqd@ﬂy@af@ﬁq w@egﬂéazgwmmmsa g}%@%ﬂﬂ@%@é
g Vé/gp 9@{%3? X ffusmed Wrazoles f 9@/74281 and WO 06/74207
each incorporatBy herain by Fetaraies ™y FVRidiEane “61%%%@%‘%?"@%@““
lqh‘ﬂibbli@rsimelidéomm are not limited to, the classes set forth below.
1.Diarylurea compounds described in WO 02/070494 i) A compound
haying éﬁféﬁ?ﬁ&’l%@(fl}P@Wh@F@iﬁS)}(}lﬁéderdlhsc Of Scp@hsition NofRi)ng X2eist one
disObstiBre@rNERIm NS 2 AhS: QLY. fepresents two hydrogen atoms
attached to a common carbon atom; W is selected from the group
consisting of heteroaryl, aryl, heterocycloallcyl cIoaIkyI and C1,6 alkyl
substituted with a heteroatyl or aryl group; Z i3 selé acted from the group
consisting of hydro, aryl, and heteroaryl; wherefald aryl groups of W
and Z are independently optionally substituted.with one to four
substituents represented by R2, said,heteroaryl groups of W and Z are
independently optionally subs Jtut d W\lpﬁo ' four substituents
represented by Rs, and sai ocycloalkyd.and.cycloalkyl groups of W
are independently optionally substituted with gne to two substituents
Eresented by 116; Rl is selected from the group consisting of Hydro,
cagsdlg Alkyhl it balicBRY T2 AakyAYE, BYdoSERE B manatisardently
m&glested: fromiibe groupr consisting: of iﬁ@'&&m'%@lw&g}%%%@l&h ce 1s in some
6alkyl, C2_6alkenyl, OCF3, NO2, CN, N(R3)2, OR3, CO2R3, C(0)N(
em@(@}mgnﬁ(@f)@@)ﬂg qqmalwég)@png\{(hgyé(@)gpgodlmmts the dlsoldm
coMRICANCBalkrens LIRS MERBIG(R)CLiBalkyleneC(0)ORS,
N(112.3)C(0)C13alkyleneORS3, N(R3)C(0)C1 3alkyleneNHC(0)0R3,
N(R3)C(O)Ch3alkylene802NR3 Ci_3alkyleneOR3, and SW';

In a third aspect, there is provided a kit comprising a first container

comprising a composition as disclosed herein and instructions for administering the



each R3 is independently selected from the group consisting of hydro,
Choalkyl, C3_6alkenyl, cycloalkyl, aryl, heteroaryl, S02124, C1_6alkyl
substituted with one or more of halo, hydroxy, aryl, heteroaryl,
heterocycloalkyl, N(14)2, and SO2R4, Ci3alkyleneasyl, C1-
3alkyleneheteroaryl, C133allcyleneC3,sheterocycloalkyl,
C1,3alkyleneS02aryl, optionally substituted Ct3alkyleneN(R4)3, OCF3,
C1,3alkyleneN(R4)3+, C3_8heterocycloalkyl, and
CH(Cl 3a|ky|eneN(R4)2)2 or two R3 groups are taken together to form
tlona”)é SUE)SntI}tut 13<,1tc(3hE6 ﬂ??@a?oeé% wal Q%‘;[!,C in ii%ugtg (m rises an
C“mfm Ependénty Selects from e group consisting of Cealicyl”
dmi@y@l@aﬂkwt anykoheteronfid, cobShlkgien éﬁryntaﬁdcs@”e‘fi_ Balkyie éir ‘tW@‘Rﬂ“ er.
whigroups.ars taken-tegethen o form.an pRtignally. sybstituted: 3-to
6-membered ring; each R5 is independently selected from the group
consisting of Ctoalltyl, dpfITNIRBI2PDORSRERAEIEMNG, CN, Ch3alkylenearyl,
Cl_3alkyleneN(R3)2, C(0)R3, and 0 each R6 is mdependently selected
from the GrOHH CORETEHE OF IS SN I BAIEYF ifd PhimEEetiteany ©
cyclageaptablessafis;pioargs;ossolates thereofdAcompaundhhavingearnc

... formula (IQ 4 : ) .y
(,,hkﬁ ;Imzlﬂmo and ai least one cyclodextrm, and methods of treating 2 cancer or potentiating
& cancer treatment via adminigtration of these compositions to an indrvidual in need thereol

Further disclosed herein are methods of freating diseases involving non-cancerous, aberrantly

ba



(1), wherein W is selected from the group consisting of heteroaryl, aryl,

heterocycloallcyl, cycloalkyl, and C1.6 alkyl substituted with a heteroaryl
wonrerd#dgroup; Z is selected from the group consisting of argtage2007/080150

heteroaryl; wherein said aryl groups of W and Z are independently

optionally substituted with one to four substituents represented by R2,

said heteroaryl groups of W and Z are independently optionally substituted
profitmaong adfour sibstituents o€presentedinoRéymidsaiditidterocyetdalkyl
meahd cycloalkyl groups of W are independently optionally substituted with

one to two substituents represented by R6; Rl is selected from the group

consisting(ﬁﬂh;&dﬁﬁ;i@h@aﬂ@ybeﬁlmaﬂ(enw =G0 haliynyandan:eashocols

ndently elect r istin alo, gptionally
e b IR S R T
C%23R3 Clgqglg@RN@%%@&O«)%%%ML@LLQ%R%%(BB%%@)CQJ(?% gmon
a ne
cor ‘%7 é?ﬁ él(@(:@ejbﬁmg gﬁgi E{J&%T §< g E gﬁ) bﬁé oléléxtl 1?1 mcscach solubility of the
ChN(128)8(0)Ch3elkyte e NidC{)ORS N 22BYCTOXC InBalioyl erveS0@2MRBted

ccl@%c%al@(&%%%gciﬁ?%ﬁﬁganﬁﬁmﬁﬁ s ngepsndently spigcied Fﬁ{imshe
group consisting of hydro, Ci..6alkyl, C9.6alkenyl, cycloalkyl ary

ddlﬂx@féff@é?w@éﬁfan B SaB AL et Shesa? Hiskelof halo,
Ch% (s, 2 ré’l heteroaryl, heterocycloalkyl, N(14)2, and S02R1,
|sa enearyl Cvialkyleneheteroaryl, Ch3alkyleneC3..sheterocycloalkyl,

Cl 3alkyle@maqiﬁimh@ptmmlmwgﬁmm@t@a%&kﬂﬂﬂ@i\lﬁ%ﬁk&a@%&m,

; éﬂr3allL§ﬁineN R4 311 C heteroc cloalk H . "
Wlé kyfene (%?4“5% or%%g g?]oiﬁ%s glrde (fa‘iga i} gpedtlﬁ ocr‘}?l
paramllmphmatiy&ﬂémtul@dl@:hwﬁiMWnbe@é@@ithltrb mimOWquatlvely
refindgRendentaeleciedipming 9roum ceasiSiRA.&F BYUR (olubald, small

cycloalkyl, aryl, heteroaryl, C1. 3a|ky|enear 1, and SO2Ci_oalkyl, or two

moﬁﬁ“&r&%@&?&‘téﬂ%’ﬁ%&ﬁ%?%?(ﬁ?ﬁf‘% 1%p96ﬁa‘i?§7"é@%%§ﬁﬁ‘@8 ypfass of
Chklméihiberadarifig iR selectediromitivergroupaclonsistingodflCiuealkyl,

co%%him g’l’%%lbﬂ%ﬁ%dh@%@l (Nt?’ DQNH gﬁ%MEPﬁ@t@fLa&h‘ Yﬁ&%}ge neN(R3)2,

3, and 0 0 each R6 is independently selected from the group
con5|st|nglf)ﬁalaaiahamdxﬁlcﬁalkyh;@toa iphasmacauticaliisreaniable salt,
adiRhStY S & (I)}’!%{la}%ieeltc i 9{3})3‘1‘"9){6‘ $9Ld %OH&%‘Q}%}/@'Q g all;gfirfrt]elfl 11$<r ghvmcmn or
laboratory technician. One way to determine Chkl inhibitor activity is by assessing Chk1
activity, both in the presence and absence of the suspected Chk1 inhibitor. Such assessments
are readily apparent to those of skill in the art. See, e.g., U.S. Patent No. 7,067,506,

incorporated herein by reference.

Compounds useful in the present invention as Chk1 inhibitors include, but are
not limited to, disubstituted ureas. Disubstituted ureas, as used herein, refers to urea
compounds having one substituent at each nitrogen (N and N") wherein each substituent is
optionally substituted and selected from the group consisting of aryl, heteroaryl, cycloalkyl,
heterocycloalkyi, and Cy alkyl substituted with a heteroaryl or aryl moiety. In some
embodiments, the urea compounds comprise two aryl substituents, while in other
cmbediments, the urea compounds comprise one aryl and one heteroaryl substituent, and in
still other embodiment, the urea compounds comprise two heteroaryl substituents. Specific
examples of disubstituted ureas include, but are not limited to, those described or claimed in

the fellowing publications, the entire disclosures of which are incorporated herein by
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R53 wherein Y1 is 0 or S; W1 is selected from the group consisting of
optionally substituted with from one to four substituents selected from the

warauRseosisting of Choalkyl, aryl, N(R31)2, OR51, N3, CN, &£Q1:2ab 050150
Of3alkylenearyl, Cif3alkyleneN(1232)2, halo, and Z" is selected from the

group consis 0- 0 ft b

reference:

aryl and hetercaryl substituted urea compounds described in any one of
the following patents and patent applications: U.S. Patent No. 7,067,506; WO 2002/070494;
WO 06/012308; WO 06/014359; WO 06/021002; International Patent Application No.
PCT/US06/11584; and U.S. Provisional Patent Application No. 60/818,008, filed June 30,
2000,

diaryl urea compounds described in U.S. Patent Publication No.

2004/00147635;

diaryl urea compounds described in WO 03/101444;

diaryl urea compounds described in U.S. Patent No. 7,056,925 and
WO 04/014876;

disubstituted urea compounds described in WO 06/0725891; and

macrocyclic disubstituted urea compounds described in WO
05/215556.

Other compounds useful as Chkl inbibitors include methylxanthines and
related compounds (Fan et al., Cancer Res. 55:1649 (1993)); ureidothiophenes (WO
03/029241 and WO 03/028731); N-pyrrolopyridiny] carboxamides (WO 03/028724);
antisense Chkl oligonucleotides (WQ 01/57206 and U.S. Patent No. 6,211,164); genes which
modulate Chkl (WO 04/004785); Chkl receptor antagonists (WO 00/16781); heteroaromatic
carboxamide dertvatives (WO 03/037886); aminothiophenes (WO 03/029242); (indazolyl)
benzimidazoles (WO 03/004488); benzimidazole quinolinones (U.S. Patent Publication No.
2004/0092535 and WO 04/018419); heterocyelic-hydroxyimino-fluorenes (WO 02/16326);
scytoneman skeleton containing derivatives (scytonemin) (U.S. Patent No, 6,495,586);
heteroarylbenzamides (WO 01/53274); indazole compounds (WO 01/53268);
indolacarbazoles (Tenzer et al., supra); chromane derivatives (WO 02/70515); paullones
(Schultz, et al., J. Med. Chem., 42:2909 (1999)); indenopyrazoles (WO 99/17769); flavones
(Sedlacek et al,, Int. J. Oncol. 9:1143 (1996)); peptide derivatives of peptide loop of serine
threonine kinases (WO 98/53050); oxindoles (WO 03/051838); diazepinoindolones {WO
04/063198); pyrimidines (WO 04/048343); pyrrolocarbazoles, benzofuroisoindoles, and
azacyclopentafluorenes (WO 03/091255); fused pyrazoles (WO 06/074281); naphthyridines
(WO 02/100356); aryt carbony! derivatives (WO 04/002481); substituted pyridine derivatives
(WO 03/093297); pyrimidin-4-yI-1H-indazol-5-yi-amines (WO 05/103036); substituted
thiophenes (WO 05/16909); substituted pyran derivatives (WO 04/97426),
pyrazolopyrimidine derivatives (WO 04/87707); aminopyrazole derivatives (WO 05/9435);



wherein: Q is selected from the group consisting of hydro, OR51, SR51,
and N(R51),, with the proviso that Q is hydro only when at least one of J,
wilzbagap@iv' is N, 0, or S; J, K, and L', independently, are sepeated fsonsoise
the group consisting of CR53, NR53, 0, and S; M' is selected from the
group consisting of CR55, NR55, 0, and S, with the proviso that Zr' is
different from a pyridone; wherein: R51, independently, is selected from
andHesgitoupronsiSting©f Mdro; Chedky14T02) . Gathenybroyeliodieykimbyl,
refeleroaryl, SO7R52, Ch6alkyl substituted with one or more of halo,
hydroxy, aryl, heteroaryl, heterocycloalkyl, N(R52),, and SO2R52,
C1_3allcylgrestyb GChldatkylenahrigreanybiude, but are not limited to, the classes
cot §abkyleneCmheterocycloalkyl C1_3alkyleneS02aryl, optionally
substituted Ch3alkyleneN(R52)9, OCF3, Ci_AlkyleneN(R52)3

03_5heterpcycIQﬁIM;@@Q Shehaaliderebi RDA)2)gzenrdwmy R51 groups

are taken together to form an optionally substituted 3-to 6-membered
aliphatic rings ®sisuselected ffomthelgroup consisting of hydro,
Ci_oalkyl, cycloalkyl, aryl, heteroaryl Chlglkylenearyl and SO,Chsalkyl, or
two R52 groups are taken togethér rm-an optionally substituted 3-to
6-membered ring; R53is mdependeﬁﬁielected from the group consisting
of null, hydro halo, optionally substitited Ci_6alkyl, C2_5alkenyl, OCF3,
( 51 OR5 2R11 C(0)N(R51)2, C(0)R51,

VIR ﬁ‘gf ) (1"1 (c?)‘o qN(RSl)C(O)ORSl NR5 |

x? )@(@tky%ﬁé@{@i 5, NRBDCIOTE 1e8airafeieC0iORBI2NIRS Ebd e 1

comﬁﬁlkﬁmeﬁ%@mﬁ14);%&)@éﬁaﬂéylﬁﬁlﬁlb'ﬂ@(@}@%@ﬂm%l)ﬁw)C 1.3

e R N o] SCF %ﬁ@&%&%mgmﬁ’éﬁ%&wum

Z 1@mwtkylﬁnmm(%@y@¢93ammgnébyyi0 aryl, and heteroaryl; wherein said aryl

WW@Q@K}%% 1IR3 ?ﬂﬁﬁ&%&?(%ﬂmd with one to four substituents
3alkyleneN(R52)C(0)R52

reDHIRGAEHEN (RSSE TS 5@9.%”&1‘@”@?1%6%5?‘1 ERS ARG RSHERIER SPYEpe)R SHbstituted
wite tnSalKyle nepN(ROR) S C A 3Bk e asNERERIZrocycloalkyl and cycloalkyl

ar ogmﬂ%r‘l%%&%@]%(%%ﬁ% %an ﬂs&&tﬁ%}{'%@e Qﬁéb s%ggt %R%J‘;cplcxentcd

herein R5' and R52 are as defined above; R55 is selected from the
by Breup consisting of null, hydro, optionally substituted C1.6alkyl, and halo;

R} @ndiected from the group consisting of hydro, Crsalkyl, Coalkenyl, Cagalkynyl, and
aryl;

cach R” is independently selected from the group consisting of halo, optionally substituted C,.
salkyl, Cogalkenyl, OCFs, NO;, CN, N{R¥);, OR?, CO.R?, C(OIN(R),, C(OR’,
N(RHC(O)R?, NRHC(OYOR?, N(RHC(OIOR?, N(R*)C(O)C, salkyleneC{OIR’,
N(RHC(O)Cy3alkyleneC(OYOR?, N(RHIC(OIC . alkyleneOR?, N(RHC(O)C,.
salkyleneNHC(OYOR?,

N(RHIC(O)CzalkyleneSONR’, CraalkylencOR®, and SRY;

each R is independently selected from the group consisting of hydro, Cyealkyl, Cosalkenyl,
cycloalkyl, aryl, heteroaryl, SO.R", Cyalkyl substituted with one or more of halo, hydroxy,
aryl, heteroaryl, heterccycloalkyl, N( RM,, and SO.R?, Cisalkylenearyl, C,.
salkylencheteroaryl,

Cy.salkyieneCs gheterocycloalkyl, CisalkyleneSOqarvi, optionally substituted
CraalkyleneN(R*),, OCFs, CysalkyleneN(R*);", Cssheterocycloalkyl, and
CH(C;.zalkyleneN(R M), ), or two R groups are taken together to form an optionally

9



R54 is selected from the group consisting of hydro,

Ci..6alky1C2_6alkenyl, C2_6alicynyl, and aryl; provided that when Q is
whyRi7EQ&€H3, at least one of R53 is different from hydro, Glga,#Gkt3s0130

and halo; or a pharmaceutically acceptable salt, prodrug, or solvate

thereof. Il. Diarylurea compounds described in WO 06/012308 i)A

compound having a formula (IV): R15(1V), wherein X3 is null, -0-, -S-,or
subédtigedd?; te-nam¥eisdhbplBiiorisY"' represents two hydrogen atoms

2AMRENSHLI0 2 LOMMOon.carhon alom:, YV 5 selacred e 919 feg!

e B e A 5 e
ard i5deiited with a heteroaryl or aryl group, wherein said aryl group W is
C, optionadyrauhstisaed with ooede flRtipsubsiitenrts regresentedByRBiionally

said heteroaryl group, W' is optionally substituted with one to four
qu‘%ﬁjmstﬁﬁjgzé%g 'r%‘%%gglé%tgﬁgby R11, and said heterocycloalkyl and cycloalkyl
cagirBUpsiMieprralangtioniilie iostitheadonitbronetios (6 selbstituehis{ RaclOR7?
hal$, dependently selected from the group consisting of hydro, C1,6alkyl,

C2 6alkenyl, C2_6alkynyl, and aryl; each R8 is independently selected
ClfYﬁW?ﬁ‘fgaG%gﬁr%gﬁé‘fggmé&o)Fh%&g%arﬁ}f,dhalo, optionally substituted ClI

Galkyl, C2_6alkenyl, OCF3, NO2, CN, NC, N(R9)2, OR9, CO2R9,

N(R7)C(O)C1_6a|ky|ene§;(@)£¢91pm{ 27)( 2 6alkyleneC(0)OR9,
N(R7)C(0)C1_6allcyleneOR9, N(R7)CGH(C
N(127)C(0)C1_6alkyleneS02NR9, ClslkyleneOR9, and SR9; each R9 is

independently selected from the group consisting of hydro, Cislkyl,
eac@;f\_ e%mgwﬂdenﬂy selected from the group consisting of halo and C;galloy]; and

pharmaceutically acceptable salts, prodrugs, or solvates thereof.

ii) A compound having a formula (1)

(1),
wherein W is selected from the group consisting of heteroarvi, aryi, heterocycioalkyl,
cycloalkyl, and C1.¢ alkyl substituted with a heteroaryl or aryl group;
Z is selected from the group consisting of aryl, and heteroaryl;
wherein said aryl groups of W and 7 are independently optionally substituted with one to
four substituents represented by R”, said heteroary] groups of W and Z are independently
optionally substituted with one to four substituents represented by R°, and said
heterocycloalky! and cycloalkyl groups of W are independently optionally substituted with
one to two substituents represented by R
R! is selected from the group consisting of hydro, Crsalkyl, Co.salkenyl, Co.galkynyl, and
arvi;
each R* is independently selected from the group consisting of halo, optionally substituted
Cralkyl, Co.galkenyl, OCF;, NO,, CN, NC, N(RY),, OR?, CO.R?, CLON(R™),, C(OR?,
NRHCOR?, N(RHO(OI0OR?, N(RHC(OIOR?, N(RHC(0)C12alkyleneC(OIR,
N{R*C(O)Cy.aaikylene C(OIOR?, N(RHIC(0)Cr.zaliyleneOR”,
N(RHC(O)C salkyleneNHC(OYOR?, N(RMHC(O)C, aalkyleneSO,NR?, CysalkylencOR®, and
SR
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cycloallcyl, aryl, he eroaryl, S021219, halo, Ci_6alkyl substituted with one

or more of halo, hydroxy, aryl, heteroaryl, heterocycloalkyl, N(119)2, and
wBaaRe;022.011cylenearyl, CL6allcyleneheteroaryl, PCT/US2007/080150

Cl.6alkyleneC3_8lieterocycloalkyl, Cl_6alkyleneS02aryl, optionally

substituted C1_3alkyleiteN(Rn3, OCF3, Ci_oalkyleneN(R19)34,

Cmheterocycloalkyl, and CH(Ci_6alkyleneN(R19)2)2, or two R9 groups
cachrB takiedcpgdthidy tolforth fanroptignalfycsubstitytethgdrto G-mbayibEredkenyl,

cyaliphaticing:. each R @d%{m@l;‘?%meqlﬂﬁé&tﬁﬁé%%ﬁl U%tﬁl% ATQURo, hydroxy.
consisting of hydro, C146allc &%{ ycloa ﬁwaryl heteroar

anb PEETRGTEh SIS AR O eafttdISgr SRF@E@]FB%% are taken
C\ totetherhtocfoarm] aby optignadly: shdistittiteld 8- G-miémbesstlang spaatly

S A R e el

nyl,"ary eteroaryl heferocyc

CPKQR@ @ézﬁ‘@%ﬁg Ohate N STEN;, 4G f@ﬁnaﬂéﬁérawfozm an optionally
\u@a&adkylmmm%mqmacﬁﬁg)mg C(0)N(R9)2, and R12is

ected from th SIS ofh dro, Ci
e G FISh Dy ST A R QLG e g st
ary$Uisstinset Wmibﬁ@%ecrlmm@@ﬁhézlmdﬁydjr@wtawummmaﬂyken together to

mﬁe;ﬁ@%lg@lI&M&Mﬁ%&%)%omqeﬁ%%;% Ci_oalkylenearyl,
RS & %%ﬁlkyl neheteroaryl, Choalkylenetheter
[

cloalk
§EH RS CAORAY Cobelen o1 ity el b2 s,
C1 Qe enme N(R 19 34nitinatarodyitioalkyl, and
CH(Cm6alkyleneN(R19)2)24 RE' and Rm, independently, are selected
from the group consisting of h ro QR9, Ci_oalkyl, halo, N(R9)2, C(0)N(
)2, C1 3alkylene%11 C%Nene—«z 'I 49, C(O)R17, and SR44; R15is
_CC-R'6 or -CF3, or an R14 and akhR15 group are taken together with the
carbons to which they are attay hed to form a 5- or 6-membered
carbocyclic aliphatic or aromatic ring system optionally containing one to
eadhRéas h@ae;ﬁaai@mfs selestetirom: thegrevRicensistiag ek OCNRLDL: and S;
or ]h %%Iﬁ] flgom {Eah > group ¢ nsstmgllkof héfdro Ci_oalkyl, aryl,
chéath eyary? he eroary\ nd-che: Fenéﬂheteroaryl each R19 is

independepily selegiag framibe giauReensisfing of hydro, Ci..6alkyl”
C2.6alkenyl, aryl, C1_3alkylenemyl, C3_8cycloalkyl, and

Ch3alkyleneC3_8cycloalkyl; or a pharmsceutically acceptable salt, or

prodrug, or solvate thereof. A cormpou having a formula (V)
WI ZI ]

Y 1
(11T}

wherein Y' is O or S:

!is selected from the group consisting of

ETO/Q/ SRS
998

optionally substituted with from one to four substituents selected from the group consisting of
Crealkyl, aryl, N(R’'),, OR”, Ni, CN, C{O)R™, Csalkylenearyl,
C]_“_zalkylcneN(Rsz)g_, halo, and

, and

11



R12 0 R15(V), wherein W is selected from the group consisting of
heteroaryl, aryl, he erocycloalkyl, cycloallcyl, and F1_6alkyl substituted
wyiilwadzeteroaryl or aryl group, wherein said aryl group W' isptioashs sso1s0
substituted with one to four substituents represented by R5, said
heteroaryl group W' is optionally substituted with one to four substituents
represented by 121', and said heterocycloalkyl and cycloalkyl groups W'
are optionally substituted with one ortwo C1,6alkyl substituents; each R7
is independently selected from the gréup censisting of hydro, 0_6alkyl,
Csoalkenyl, C2 6a|kyn)§—andu<aﬁw;— ach $ independently selected
from the group consisting of heteroaryt; hato; optionally substituted
C1_6alkyl, C2,6alkenyl, OCF3, NO)/CN, NC, N(R9)2, OR9, C0O3129,
C(O)N(R9)2 C(0)R9, N(R7)COR9, N(R?)C(O)OR9
Z" NeERA e OYehBalkEP ECOTRE AA(R7)C(0)C1, 6alkyleneC(0)ORY,
N(127)C(0)C1, 6a|ky|en%%F§\N(127)C(O)Cl _6alkyleneNHC(0)OR9,N(1

7)C(0)C1,6alkyleneS0O Ci_alkyleneOR9, and SR9; each R9 is
independently selected frof thig group GOnsts ing of hydro, Ci_6alkyl,
C2_6alkenyl, cycloallcyl, i&ﬁ(] eteroaryl, ‘@" , halo, C16alkyl
substituted with one or more'of har@dhydréxy, aryl heteroaryl,
whigtgrocycloalkyl, N(R19)7, and SOZ2e, Ci_olkyienearyl,

Ci oIkerneheteroar |, Ck6allcyleneC3_sheteragycloal
QTR N S8 ﬁ}f%ﬁﬁﬁﬁa %/Oédbéiﬁu‘?éﬁ ctipailen, gN (RZPGERE)is0

thaQQ B dilkyrie nelid (R29)3 158 3n8heferkodyclnalkylisand, or S;
1, EREL GalioyleneNR al%@%a% TN wawpc%ﬂgtéﬁkgmﬁgew t% f%H‘s

an optionally substitited 3- to 8- mem| ereg aliphaticting; each 121 .
.ﬁd@ﬁ@ﬁ@éﬁ@%%@f@ﬂ%fﬁltﬁ@@%p BnsiSHAISH Ay Ble@r%mylﬂm Z"is
diftyeloalkyl 2 aryldbeteroatyl, Ci_ballcylenearyl, and SO)C1,6alkyl, or two

aups are taken o er to for an o tlona stifuted 3- to
s lcﬁ%leqr%bege prelﬁgcnegtﬁgeqlsg fr?)eﬁe% den )(/:OsneS éc éc(ff?}géﬁh @‘%ﬁﬁ

Cr sokaistingcbiatbhib al hoo @ate PRYR Arfl s odeterdeyeioaiiopte of
hal QB’%)@X)N QR/Y)&Q@J)(B%JI Nl Zémﬁé?l Q&gz )h aley MR@ l\bl salkylencaryl,

6allcylenear Ik C N(R9)2
SR S e % e éaﬂakﬁna“y
sub@Ruedikenyty byclddkt, RefersayelopkkydNary)heterberybcSBORRE], and

ca%’r Ayt sikstituted with oge %@9 12.9E 1210, JUAr QXY AV DEESTRANYI,
eterocgycloalk yl, NO2.10)2, and S02121(), Ci_xalkylenearyl,

subs gy s HETRewH, A iHES Y eneCs 5heterocycloa|kyl
R*Gizaltkyde ﬁeﬁ@ﬁagyhupmﬁ@ﬂauyxwthsﬂFUImc@lkﬁlkwem@N{rR 1021 QEH3;1,

Ci. %ﬁ éll@éll%ﬁ]%}\léﬁe@ ((:hﬁl. 5 Otle{\gg ¥9*Dr§11$%{l glgqakcn together to form an

optmna ty substituted 3-10 6- membe: ed ring;

R*is independently selected from the group consisting of null, hydro, halo, optionally
substituted Cyealkyl, Csgalkenyl, OCFs, NO,, CN, NC, N(R*Y),, OR™, CO.R™, C(OIN(R),,
COR™, N(R*HCIOR®, N(R*HC(OORE, N(R*HC(OYOR?,

N(R*NC(0)C, salkyleneC{OIR™, N(R*HC(O)C . salkyleneC{OYOR ™,

NERC(OYC LaalkyleneOR, N(R*HC(OYC 1 3 alkyleneNHC(OYOR™,

N(RNC(OIC alkyleneSONR , CEs, Cr_salkyleneN(R**)SOqaryl,
CyaalkyleneN(R™)SO;heteroaryl, CraalkyleneOC salkylenearyl,

Ci. 3a§}queneN(R52)C 1.zalkviencaryl, CyzalkyleneN{ RSQ)C; salkylencheteroaryl,
Cy-salkyleneN(R™IC(OIR 7, Ca alkyleneN(R*HC(0)C, 5-alkyleneOR™,
CisalkyleneN(R™C(Oaryl, Cyzalkylene-N(R*)C(0)C) salkyleneN(R™),,

i2



R13 and R14, independently, are selected from the group consisting of
hydro, OR9, Ci_6alkyl, halo, N(R9)7, C(O)N(R9)2, C1_3alkylenearyl, CN,
whlesGRYR17, C(O)R17, and SR17; R15 is -CC-R16 or -Chpg;iafa@aeRioiso
and an R15 group are taken together with the carbons to which they are
attached to form a 5- or 6-membered carbocyclic aliphatic or aromatic ring
system optionally containing one to three heteroatoms selected from the
C: grbyBeoRSISHAEIO;rMNRY) CandiSleRIBRTS, selestel frometn@ Yrod R’ arc as
Geﬁ%sigy{;g of hydro, Ozalkyl, aryl, Cl zalkylenearyl, heteroaryt, and
Ci_xalkyleneheteroaryl; each RI7 is independently selected from the
g‘r‘“o“ﬁk?‘é&%gl%‘?ﬁf@co%‘HWPSHW*B‘&IR\*}F“@Z@éﬁ%rﬁ‘ﬂ‘i%ﬁ}iy@)‘%%‘ik‘?%ﬁem] and
halc3wdcycloalkyl, and Ci_3alkyleneC3_8cycloallcyl; or a pharmaceutically

reageepiable salt, o Pmd”‘ E\;gso'yf‘tﬁléhﬁre%vzc Wzko;P?“df'%gl%y Oﬁi"?ﬁ%yi;

of structural form those Wherain select
progyreefptien rdistng @ﬁm@x@dﬁiﬂ@ﬁ oyrienitlinglo PR azidyiicemd fixiazmyito. CHs,
()(Q{X[IQﬁ[ﬁﬂM@UbStltUtGd with one to four substituents selected from the group
S|st|§J I Galk[ ryl betgroar IYR9)§ )N(R9)), CO211.9,
o Y "EKE haloY WSS dattigre gpeélf"& Binpdiifts of structural formula
(IV) or (V) ﬁfe&ﬁ%z‘@%ﬁiﬂeﬁ&&s@&&l%@%fﬁw §hR@ANp consisting of
optionally substituted C1_6alkyl, C1_6alkyleneN(R10)2,
Ci_oalkylenehetereanpotll ihalkyleneheteroeycloalkyl, and
Cmheterocycloallcyl. In other specific embodiments, R'2 is selected from
the group consisting of C1 6a|ké/Lf(éH9)1' 6N(CE13)2,
(CFI12)1_6NH(CH3), and optionally substltuted with one to four
substituents selag;te(ff >OTa %onastlng of CL6allcyl, Calkynyl,
aryl, heteroaryl, CN, C R9 )2, OR9 and halo. In more specific
embodiments, W' is

(Iv),
wherein X is null, -O-, -S-, -CHy-, or -N(R")-;
X* is -O-, -8-, or -N(R")-;
Y18 O or S; or =Y' represents two hydrogen atoms attached to a common carbon atom;
W' is selected from the group consisting of heteroaryl, aryl, heterocycloalkyl, cycloalkyl, and
Ci.ealkyl substituted with a heteroary! or aryl group, wherein said aryl group W' is optionalty
substituted with one to four substituents represented by R, said heteroaryl group W' is
optionally substituted with one to four substituents represented by R", and said
heterocycloalkyl and cycioalky! groups W' are optionally substituted with one or two
C1.galkyl substituents;
each R” is independently selected from the group consisting of hydro, Cy.galkyl, Cy.alkenyl,
Cyealkynyi, and aryl;
cach R ig independently selected from the group consisting of heteroaryl, halo, optionally
substituted Cy.salkyl, Cagalkenyl, OCF;, NO,, CN, NC, N(R},, OR®, CO.R®, C{OIN(R™),,
C(OWR’, N(RTYCOR®, N(RHC(OIOR?, N(RNC(O)C . salkylencC{OR’,
N(RNC(O)Cr.salkylencC(OIOR®, N(RNC(0)CsalkyleneOR’,
N(RC(O)C salkyleneNHC(OYOR®, N(RNC(O)C, salkylencSO,NR’, CpgalkylencOR’, and
SR®;

cach R’ is independently selected from the group consisting of hydro, Crealkyl, Cogalkenyl,

13



or In a specific embodiment, W' is pyrazinyl and X3 and X4 each are N(H).

In other specific embodiments, W is pyrazino-2-y1 substituted with an
wgrayp@tthe 5-position, i.e., In specific embodimentsp&RIdsigEHd:s0

or null. Other specific embodiments include those wherein R13 is H; R14

is H; R15 is selected from the group consisting of -C=CH and Ch; or R14

and RI5 are taken together with the carbons to which they are attached to
cydpind Gyl lrteroaryl, S@:5et hnlotiferabcificsemisddirtrent; RI2uis séhebted

hyIi'iQ%}tg%l%%%&%%%%mégﬁﬁzﬁw({%Hcg‘l)@ SOQI@I;:I %L(,aﬂiyleﬂearyi,
Cigalkylencheteroaryl, Cy.salkyleneCs.sheterocycloalkyl, CisalkyleneSOsaryl, optionally
substituied Cy.ealkyleneN(R!%,, OCFs, CrealkyleneN(R™)s, Cagheterocycloalkyl, and
CH.(C1_5alkyleneN(Rm)z')g, or two R” groups are taken together to form an optionally
substituted 3- to 8-membered aliphatic ring;

each R' is independently selected from the group consisting of hydro, Crealkyl, cycioallyl,
aryl, heteroaryl, Cpgalkylenearyl, and SO,C,.¢alkyl, or two R groups are taken together 10
form an optionally substituted 3- to 8-membered ring;

cach R is independently selected from the group consisting of Cy.ealkyl, Cy salkynyl, aryl,
heteroaryl, heterocycloalkyl, N(R"),, N(R'C(OR®, N(R"YCO,R’, OR’, halo, N3, CN,

Cy galkylenearyl, CiealkyleneN(R™):, C(OR®, C(OYOR®, C(OYN(R"), and

Q

-%—C t-atlkylenT—N

8]

R' is selected from the group consisting of hydro, C.galkyl, Ca.galkenyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, SOR', Crealkyl substituted with one or more of halo,
hydroxy, aryl, heteroaryl, heterocyeloalkyl, N(R'"),, and SO.R', C\_galkylencaryl,
Ci.galkyleneheteroaryl, CygalkyleneCs sheterocycloalkyl, C.salkyleneSOsaryl, optionally
substituted C;_salkyleneN(R'%), OCFs, CrgalkyleneN(RM);", Cacheterocycloalkyl, and
CH(C ealkyleneN(R"));

R and R™, independently, are selected from the group consisting of hydro, OR?, Cisalkyl,
halo, N(R®},, C{OIN(R ), Ciaalkylenearyl, CN, NO», C(O)ORY, C(OIRY, and SR'7;

R 15 -C=C-R® or -CPs, or an R and an R"® group are taken together with the carbons to
which they are attached to form a 5- or 6-membered carbocyclic aliphatic or aromatic ring
systern optionally containing one to three hetercatoms selected from the group consisting of
O, NR', and S;

R' is selected from the group consisting of hydro, C_galkyl, aryl, C.salkylencaryl,
heteroaryl, and Cy.¢alkylieneheteroaryl;

cach R'" is independently selected from the group consisting of hydro, Cisalkyl, Crsalkenyl,
aryl, Cy.aalkylencaryl, Cs.scycloalkyl, and CysalkyleneCs.geycloatkyl;

or a pharmaccutically acceptable salt, or prodrug, or solvate thereof.

14



[ll. Diarylurea compounds described in WO 06/014359 i)A compound
having a formula (VI) R23 2 wherein X"is null, -0 , S, CH2-, or X6 is -0-,

weSe@ley76is 0 or S; or =X" represents two hydrogen atoms attaghedd®:aseiso
common carbon atom; W" is selected from the group consisting of
heteroaryl, aryl, heterocycloalkyl, cycloalkyl, and C146alkyl substituted
with a heteroaryl or aryl group, wherein said aryl group W" is optionally
substitutediwittrprieddfoug, sdbystitlre™s represented by 1(19, said
heteroaryl group W" is optionally substltuted with one to four substituents
represented by le, and said het%ro%ycloalkyl and cycloalkyl groups W" are
optionally substltuted W|th one ar two_C1_6alkyl substituents; each R's is
independently salectec e uqu consisting of hydro, Ci_6alkyl,
C2_6alkenyl, C2 6alldll(yl :, tyl; each R'9 is independently selected
from the group consisting of halg, optidhally substituted Cli6alkyl,
C2i6alkenyl, OCF3, NO2, CN, N{C N(R20)2, OR20, CO2R20,
C(0)N(R20)2, C(0)R20 , N(R18)COR20, Nﬁ/QlS)C(O)ORZO

whR18) G(D)e e Bty lbne () R20isNRIHELO)CT catkyleneC(O)R2],

¢ gﬁ) 8&9&;&?@'}' QXJ)%QSQJ%%@th a heteroaryt or aryl group, wherein said aryl group

W' is optionally substituted with one to four substituents represented by R®, said heteroaryl

group W' is optionally substituted with one to four substituents represented by R'', and said
heterocycloalkyl and cycloalkyl groups W' are optionally substituted with one or two
Crealkyl substituents;

each R’ is independently selected from the group consisting of hydro, Cy.salkyl, Crealkenyl,
Cy galkynyl, and aryl;

cach R’ is independently selected from the group consisting of heteroaryl, halo, optionalty
substituted Cy.galkyl, Co.galkenyl, OCFs, NO3, CN, NC, N(R"),, OR?, CO,R®, C{OIN(R ),
CIOR’, N(RHCOR?, N(RHYC(OYOR®, N(RNC(O)C:.salk yleneC(OR?,
N(RC(0)Cy.salkyleneC(OYOR?, N(RMYC(O)C salikyleneOR’,
N(RTYC(O)CealkyleneNHC(OYOR®, N(RC(O)C, galkyleneSONR®, CpsalkylencOR’, and
SR”:

cach R’ is independently selected from the group consisting of hydro, Cr.salkyl, Caealkenyl,
cycloalkyl, aryl, heteroaryl, SO,R', halo, C,.salky! substituted with one or more of halo,
hydroxy, aryl, heteroaryl, heterocycloalkyi, 'N(R.m_}z, and SO,R', C,_galkylenearyl,
Cr.ealkylencheteroaryl, C)_galkyieneCagheterocycloalkyl, Cy galkyleneSOsaryl, optionally
substituted CsalkyleneN(R'%),, OCF;, CpealkyleneN(R'") ", Cs shetwrocycloalkyl, and
CH(C salkyleneN(R'™")),, or two R” groups are taken together to form an optionally
substituted 3- to 8-membered aliphatic ring;

each R'* is independently selected from the group consisting of hydro, Cy.salkyl, cycloalkyl,
aryl, heteroaryl, Cy.calkylencaryl, and SO,Cysalkyl, or two R™ groups are taken together to
form an optionally substituted 3- to §-membered ring;

each R'' is independently selected from the group consisting of Cy.ealkyl, Co.salkynyl, aryl,
heteroaryl, heterocycloalkyl, N(R*), N(RYC(OR”, N(RYCO,R®, OR?, halo, N3, ON,
Crealkylenearyl, CraliyleneN(R"),, C(OR?, CLOYOR®, C(OIN(R®),, and
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N(R18)C(0 )C1libalkyleneNHC(0)OR20,
N(R18)C(0)C1,6alkyleneS02NR20, Cii6alkyleneOR70 , and SR2; each le
wis ingepangently selected from the group consisting of hydropb@loszo07/080150
C1_6alkyl, cycloalkyl, aryl, heteroaryl, SO2R2l, Ch6alkyl substituted
with one or more of halo, hydroxy, atyl, beteroaryl, heterocycloalkyl,
N(R21)2, and SO02R2I, C1li6alkylenearyl, Clioalkyleneheteroatyl,
C1_6alkyleneC3..5heteroeycla IkyI, Ci_oalkyleneSaiaryl, optionally
substltuted C||6alkyleneN(R27 , Ci_oallcyleneN(R21)3-,
> gneN(R21)2)2, or two 122 groups
are taken together to form an gptioraly substituted 3- to 8-membered
aliphatic ring; each R2' is independently selected from the group
on5|st| of hydro, Ci_oalkyl, cycloalkyl, aryl heteroaryl,
R'GF SAISHBIN, SRS ODCHIEAMGI B fe e arolipevhre tediy

hcmgegtbie&!t@]f@ﬂm ammpﬁ@meﬂtyzsdbﬂiwegm Suttaifsdembenadringresthilo,

d s 6alkyl
B TR L B e e
Credilamaiepeary, @rrﬁ%t@ﬁ‘em%@}zc@{mm,o@@@woew)mmeﬂjz,
qu&me@mwemmgmz@ @andiiyRER GEC-RRAQsReterearylid

ndently selected from the group consisting of hydro,
C@%ﬁé ﬁcnsr\@{ri hoalkylenearyl heteroaryl, Clloalkylencheteroaryl and

R! amé)EyMRBEpF@@lth/ndl R2cindépentie stiyirarensetoctetiydm e’ gioskyl,

naSORBISNG @hRale) optionaliysubstitsted & 1cAallid C2ibatkenyl; sr .
1‘:5(:21?5}@%%@5@3% %Fsﬂ%z CN,NC, N(R ;2 ORz{éwiqcozge%

R CiofNtR20)7, €loyR70, IN(IQ‘EL%%BRW% ARl oyaRtasy with the carbons to
whiNfREQ) G€OMDRRE! fo form a 5- or 6-membered carbocyclic aliphatic or aromatic ring

system optionally containing one to three heteroatoms selected from the group consisting of

Q, NRjO and S;

R' is selected from the group consisting of hiydro, Cysalkyl, arvi, C_galkylenearyl,
heteroaryl, and Cy¢alkylencheteroaryl;

each R is independently selected from the group consisting of hydro, C; salkyl, C;ealkenyl,
aryl, Ciaalkylenearyl, Cigeycloalkyl, and Cy.aallcyleneCs.seycloalkyl;

or a pharmaceutically acceptable salt, or prodrug, or solvate thereof.

Specific compounds of structural formula {IV) or (V) are those wherein W' is
sclected from the group consisting of pyridazinyl, pyrimidinyl, pyrazinyl, and tiazinyl,
optionally substituted with one to four substituents selected from the group consisting of
Ci galleyl, aryl, heteroaryl, N(R™ ), C(ON(R®),, CO.R’, OR®, and halo.

Additional specific compounds of structural formula (V) or (V) are those
wherein R s sclected from the group consisting of optionally substituted Cygalkyl,
C;_GallczyleneN(RlU)g, Ciealkylenchetercaryl, Ci.salkylencheterocycloalkyl, and
Ca.sheterocycloalkyl. In other specific embodiments, R'? is selected from the group
consisting of Cy salkyl, (CH2)1.sN(CHzhs, (CH2)1.eNH(CH,),

~CHy

[
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N(R18)C(0)C1i3alkyleneC(0)R20, N(R18)C(0)C1.3alkyleneC(0)0OR20

, N(R15)C(0)Cii3alkyleneOR20, N(R11)C(0)Ci_3allcyleneNHC(0)OR20 ,
wil6b2468)@(0)Cli3alkyleneS02NR20, Cii3alkyleneOR20, and SR216b@7/050150

pharmaceutically acceptable salt, or prodrug, or solvate thereof A

compound having a formula (VII) R27 wherein W" is selected from the

group consisting of lieteroaryt, aryl, heterucycloalkyl, cycloalkyt, and

Ci_6alkyl substituteg, with @ heteroaryl,or aryl growup, wherein said aryl
—éfbu%w\ig optionally\%lg)%uted with Wubstitﬁémﬁ/\ <
repremgggﬁ by R19, satd_heteroaryl gro #is optionally su s\titu/kqad
withrone-to four substituerﬁs represented blﬁ R22, and said H/N
heterocycloallcyl and cycloalkyl groups W" are optionally substituted with
one or two C1_6alkyl substituents; each Ri8-s independently selected

_fgrﬁm the gro;g consisting of hydro} Ci..6allcy); C2_6alkenyl, C2_6alkynyl,

: 1§4%%independ
halo, pptionally substituted CJ£- , C2_balkenyl, OCF3, NO2, CN,
NC, N(RZ0)2, OR20 , co2R20, c(0)N(R20)9, C(0)R20, N(R18)COR20,
N(R18)C(0)0R20, N(R18)C(0)C -6 alkyleneC(0)R20 ,
N(R18)C(0)C1_6alkyleneC(0)QR20, N(12'8)C(0

P

N HH:6alkyleneNHC(0)OR20,
N(R18)C(Q)C1_6allcyleneS 0, ChalkylencOR2Q , and SR2; each

R21is pendently selected from e group consisting of hydro, halo,
C1_6alkyl, C2_6alKenyl, cycloalkyl, aryl, heteroaryl, SO2R21, Ch6alkyl

ubstjtuted with one or more of hata; , aryl, heteroaryl,
%ycloalkyl, , and SO2R2[L, Clpalkyleneatyl,
6afkyleneheteromyl, ;§Ikylen%gq3i8wé:, ' jocyd@a@
C1_6alkyleneS02aryl;6ptionally substituted Cholkyle R 21)2, OCF3,
Ci_6alkyleneN(R21)3', C3_8heterocycloalkyl, and

CEI(C1_6alkyleneN(R21)2)2, or two R2 groups are taken tﬁﬁether to form

an optionally substituted 3- to 8-membered aliphaticting; edich R21 is

independently selected from the §foti isting of h?(%rg C1] 6allyl,

cycloalkyt, aryT fietepodryl, Ci_6alkylengaryl, jand SO,Ci , or two R21
oup

8-

are taken togethe fo form an optiorally substituted g’éﬁto
mbered ring; R22-S selected from tHe group consisting of C1_6alkyl,
C226alkynyl, aryl, heterocycloalkyl, N(R20)2, OR20, halo, N3, CN, CI
@Xucaryl, C1_6alkyleneN(R20)2, C(0)R20, C(0)0R20, C(O)N

_-Balkyl
(R%g NRI 8)C(0)R20, N(R18)C(0)0R2, and

~CHs O
NH ~CHg
T L)
b, n

2

CHs

) |
-CHz O ~CHy N

H

-CEp ~CHy N

NH

- !
Hj H

o=
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R22 is -CC-R24 or heteroaryl; each R24 is independently selected from
the group consisting of hydro, Cizalkyl, aryl, C1_6alkylenearyl, heteroaryl,
w€ lpBakkenehetemaryl, and alkoxy; R25, R26, and R27, indepeudsantiysoiso

are selected from the group consisting of halo, optionally substituted
Ci.6alkyl, C2.zalkenyl, C2zalkynyl, OCF3, CF), NO2, CN, NC, N(R20)2,
OR20, CO2R20, C(0)N(R20)2, C(0)R20, N(Ri5)C0OR20, N(R18)C(0)0R20,
-N(R20)C(0)0R20 , N{R. 8)C O)C/]ngalkylen@@,A(O)RZ N (RI
8)C(C L 3ulkyleneC(0)OR20™" Y\NH ,
N(RX8)C(0)&1.3alkyleneQR20,/N(R18)C(0)C1o3alkyleneNHC(0)OR20 ,
N(R1 ),0.3alkyleneS 20, C1.3alkylene , and SR20; or a
pharmaceutically acceptable salt, or prodrug, or solvate thereof.

-Specifi rcompounds of the.present invention are those wherein X5 and X6
are - (IEICBY" is 0 O%NH ¢ NE
IO

s , and

In other specific embodiments, W' is selected from the group consisting of

-

N N I
e N N NF P
i ]/ =~ NT | r’ Tl
[N/ E/ S I KN NQ;_‘.N
Y
O Oy
L\/N Y .

,and

optionally substituted with one to four substituents selected from the group consisting of
Cealkyl, o g alkynyl, aryl, heteroarvi, CN, CO.R’, N(_R.g)z., OR?, and halo.

In more specific embodiments, W' is
N , N
| |
2 [
N ; N
or .
In a specific embodiment, W' is pyrazinyl and X* and X* each are N(F).

In other specific embodiments, W' is pyrazino-2-yl substituted with an R"

In specific embodiments, R'is CHs or null. Other specific embodiments

group at the 5-position, 1.2,

inchude those wherein R" is H; R™ is H; R" is selected from the group consisting of -C=CH

and CFs; or R' and R™ are taken together with the carbons to which they are attached to

8



W" is optionally substituted heteroaryl. In one embodiment, W" is
heteroaryl containing at least two heteroatoms selected from the group
woanesstatgzof N, 0, and S, said heteroaryl ring optionally substitutesaitingoerse
one to four substituents selected from the group consisting of optionally
substituted Cizalkyl, aryl, N(R2)2,Ro)N(R20),, CO)R20, CN, and halo,
wherein R2 is as previously defined. Other specific compounds of
forgtructural formula (V1) are those wherein W" is selected front the group
consisting of pyridazinyl, pyrimidinyl, pyrazinyl, and trlazmyl optionally
substituted with oné&yo foyr substituents select the group
consisting of Cholk! i N(R 200)N(R2 co" K 20, OR20, and
halo. In some spetific Embodiménts, W" is Se te@ from the group
consisting of optionally substituted Wlth oné to four substituents selected
from the group: GRRSISURE-ATChBBlINM. e 38tk arrl aDRIBIoBR, Chhsisting
CO2e N%: 20,),, ,0R2n, and halo. In more specific embodiments, \N is or
of 1{-H3hbS EI CIfIC embodiment, W" is pyrazinyl and X5 and X6 each are
N(H). In yet another specific er@bodlment R23 is heteroaryl selected from

El‘g{e gro ~CHz ~CHy 1 ~CHom,

N
“CHy
-CH» o
-CH; ~CHy ,,
NH ’ NH

I NH
H ®

Hi. Diarylurea compounds described in WO §6/014359

i) A compound having a formula (VD)
R23
W!!
Y“ .
RJ [
R2 ki
VD,

wherein X° is null, -O-, -5-, -CH;-, or —N{R]S)—;

X% is -0-, -§-, or N(R')-;

Y"is O or S; or =Y" represents two hydrogen atoms attached to a commeon carbon atom;

W" 15 selected from the group consisting of heteroaryl, aryl, heterocycloalkyl, cycloalkyl, and

Cy.alky! substituted with a heteroary! or aryl group, wherein said aryl group W" is optionally

substituted with one to four substituents represented by R', said heteroaryl group W" is

optionally substituted with one to four substituents represented by R, and said

heterocycloalkyl and cycloalkyl groups W" are optionally substituted with one or two

Cy.galky! substituents;

cach R is independently selected from the group consisting of hydro, Ci.salkyl, Cogalkenyl,
19



consisting of and optionally substituted with C1_3alkyleneN(R21)2. IV.
Diarylurea compounds described in WO 06/021002 i)A compound haying
wa tosemaa¥I111) fi3(VIII), 23 wherein X' is null, -0-, -S-, -CH- porrXsi80-0sg0150
-S-, or Y"is 0 or S; or =X" represents two hydrogen atoms attached to a
common carbon atom; W" is selected from the group consisting of
beteroaryl, aryl, heterocycloalkyl, cycloallcyl, and C16alkyl substituted
Coyitky ayhemskeratyi or aryl group, wherein (a) said aryl or heteroaryl group of

ca@f QU W‘&&%@L&i@ﬁiﬂ&@&w&m ahlgaskonsef&Enand heteraamly(RlRalted
with one to three,

€ D T RSl ) H oS AN <G Mt an IO oot
N(W&')Wf@ﬁ@fy)@m}ﬁﬁ&ﬂeﬂ(w fmwtaﬁhyé@i@ﬁmﬁﬁt?ents represented by

18 L2 eogroup consisting of
N(Hy&(ﬁ()@ﬁ? ¢ ﬁé\%g q(ggkgg?fm %g{l%gﬁ%égr I, each R29 is

iﬁd&ﬁ@h%}eﬁﬂ? SBIRUEOH 1 Brol% sifirlG 6P Hetroarykatiaits eOR ™
an®PRdhally substituted Cislicyl, C2,6alkenyl, OCF3, NO2, CN, NC, N(e)2,

ST S e

G N‘(ﬁ‘%b@(’@ @i§<61aﬁ€yleh€é@@almkp‘é%¥c(@@a@wkwbﬁémw@(@bo@e or more of
haldl (RIADG(AGisikdrneSIRNRQILNERIKYIENSOR3GO,RY, €, salkylencaryl,

Ci.salkylencheteroaryl, CgalkyleneCssheterocycloalkyl, CygalkyleneSOsaryl, optionally
substituted Cy.salkyleneN(R* )z, OCFs, CigalkyleneN(R*D):", Cagheterocycloalkyl, and
CH(CsalkyleneN(R™),),, or two R* gr oups are taken together to form an optionalty
substituted 3- to 8-membered aliphatic ring;

cach R*' is independently selected from the group consisting of hydro, Cygalkyl, cycloaliyl,
aryl, heteroaryl, C; galkylenearyl, and SO.Cygabicyl, or two R groups are taken together to
form an optionally substituted 3- to 8-membered ring;

each R* is independently selected from the group consisting of Cy.galkyl, Ca.calkynyl, aryi,
heterocycloalkyl, N(R*™,, OR™, hale, N3, CN, Crealkylencaryl, Ci.galkyleneN(R?),,
CIOR™, C(OYOR™, CLOIN(R™ ), N(R'™IC(OR™, N(R™)C(OIORY, and

Q

é—(? jaalkyiene—N

O

R is -C=C-R™ or heteroaryl;

cach R** is independently selected from the group consisting of hydro, Cyealkyl, aryl,
Ciealkylenearyl, heteroaryl, Cy.salkylencheteroaryl, and alkoxy;

R*, R, and RY, independently, are sclected from the group consisting of halo, optionally
substituted Cy.salkyl, Cogalkenyl, Co.salkynyl, OCFs, CF;, NO,, CN, NC, N(R™),, OR?,
CORY™, C(OIN(R™ ), CIOIRY, N(R'™)COR™, N(R"YC(OYOR™, N(R*HC(OYOR,
N(R"™YC(0)C)aalkyleneCIOIR™, N(R'™)C(O)Cr.salkyleneC(OIOR™,
N(R™)C(0)C:zalkylensOR™, N(R*)C(0)C1.zalkyleneNHC(OYOR?,
N(R™IC(0)C,.38lkylencSONRY, CpaalkyleneOR™, and SR™;

or a pharmaceutically acceptable salt, or prodrug, or solvate thereof.
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and Se; each R3 is independently selected from the group consisting of

hydro, halo, Cislkyl, C2,6alkenyl, cycloalkyl, atyl, beteroaryl, CO2R31,
w80aRA8k76z6alkyl substituted with one or more of halo, hydroxyramdeo7/080150

beteroaryl, heterocycloalkyl, N(R31)2, and S0312.31; Cislkylenearyl,

Cislicylencheteroaryl, C1,6alkyleneC3,sheterocycloalkyl,

CislkyleneS02aryl, optionally substituted CislicyleneN(R81)2, OCF3,

C1,6alkyleheN{R31)BhaCiag BHeterdcyélbalkyl, and

CH(C1,6alkyleneN(e)3)3, or two R3 groups are taken together to form an

optionally substituted 3- to 6-me Rbered aliphatic ring; each R31 is
independently selectet{ronithe-geg gieonsisting of hydro, Ci_6alkyl,
cycloalkyl, aryl, heteroaryl, Cis earyl, and SO2C1,6alkyl, or two R31
in~gptionally substituted 3- to

groups are taken togethét to for
6-membered ring; each R32 is indgpendently selected from the group

consisting of C1,6alkyl, atyl, heteroaryl, hetefgycloallcyl, N(R30)2, OR30,

wth’ak'ﬁl \b* i GBI Re Al S %ﬁﬂ@%%@%&l@%%@?agiq E%égcy%@&ﬁ%
N(R3 (gﬂ N(R28 C(07R3b N(R28)C(0)0R30; €

Cyg ed™ B%ﬁﬁéfﬁﬁg}%@mg’sm arl-moyn. ‘ﬁﬁ&ﬁé@?@&‘%lonp
W'eac:)bﬂaamg&uwﬁmmdmﬂy@ateﬁtmﬁtﬁmutms GEPHPeERASISIIY Qﬁdny@t%m

Gfiou \Q'ali&él%%{é’%% §$&¥%§7PW%1ylh h? t%l(l)laﬁ%kt a’ég‘[a:}é( len g] gﬁaer?{wydn% said

oxy, de endenﬂy, are selected from the group

hctébﬁsiré@m@/bmmf@oﬁmdPefpmsﬁ&ﬁwwn@m&t@&@ﬁ@@n@w@@ﬂ@szlsk@rwl,
c; GaHalkwmicRCF3, CF3, NO2, CN, NC, N(R30)2, OR30, CO2R30,

eacﬁgg)N %8%%&%@ R30 g%éZ o C%gﬁg%gmsﬁ 2%%?@%%32 3 1salkyl, Cogalkenyl,

Co M(R@@@(ﬂ)@ﬁﬂ,ﬁalkyleneC(O)ORBO N(R28)C(0)C1_3alkyleneOR3,

each @Q@Q&QQQQ@&W&@%Q@&WCO&Sisting of halo, optionally substituted
Cr.ealkyl, Cagalkenyl, OCF3, NO,, CN, NC, N(R*),, OR™, COR™, C{OIN(R™),, C{OR?,
N(R'™COR™, N(R¥)C(OYORY, N(R*™C(0)C galkyleneC(O)R,

N(R'*YC(O)YC) salkyleneC(OYOR™, N(R'HC(0)Cy.salkyleneOR™,

N(R'"*)YC(0)C salkyleneNHC(O)ORY, N(R'™)C(0)C; salkyleneSONRY, €y galkylencORY,
and SR*;

each R? is independently selected from the group cansisting of hydro, halo, Cy ealkyl,
Cy.galkenyl, cycloalkyl, aryl, heteroaryl, SO;R*, Cpealky! substituted with one or more of
halo, hydroxy, aryl, heteroaryl, heterocycloalkyl, N(Rm)g, and SO-R™, Crealkylencaryl,
Ci.galkyleneheteroarvl, CysalkylencCs sheterocycloalkyl, CygalkyleneSOqarvl, optionally
substituted Cx,éallcyleneN(R.ZI_)z, OCFs,, Cl,éaiky]eneN(Rﬂ)_{", Cssheterocycloalkyl, and
CH{Cy.alkyleneN(R* )}, or two R*® groups are taken together to form an optionally
substituted 3- to &-membered aliphatic ring;

each R*' is independently selected from the group consisting of hydro, Ciealkyl, cycloalkyl,
aryl, heteroaryl, Cy.ealkylenearyl, and SO,Cy.galkyl, or two R*! groups are taken together to
form an optionally substituted 3- to 8-membered ring;

R* is selected from the group consisting of Cysalkyl, Cosalkynyl, aryl, heterocycioalkyl,
N(R*),, OR™, halo, Ni, CN, Cy_alkylenearyl, CpealkyleneN(R*),, C(ORY, C(O)OR™,
CION(R™);, NR'HC(OR®, N(R™C(OIOR, and
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, N(R28)C(0)ChoalkyleneS02NR30, Ci_6alkyleneOR30, and SR30; R38 is
selected from the group consisting of hydro, Ci_oalkyl, C24alkenyl,
woymlsalkydz heterocycloalkyl, aryl, heteroaryl, SO,R31, Ci_oallylsubstitutest so
with one or more of halo, hydroxy, aryl, heteroaryl, N(R3I )2, and S02R3
Cl_oalkylenearyl, Ci_oalkyleneheteroaryl,
C1_oalkyleneC3,8heterocycloalkyl, C1_6alkyleneSO7aryl, optionally
substituted Ch6allcyleneN(R3%)2, OCF3, Ci_oalkyleneN(R)3,
C3,8heterocycloallcyl, and CH
pharmaceutically-acteptablesalt, | g, or solvate thereof ii)A
compound having a formula (I '
group consisting of heteroarylO aryl, heterocycloalkyl, cycloalkyl, and
- -£16 I sybstltut ith a heteroaryl or aryl group, wherein (a) said aryl
R7gf ‘§T roaryt §FST 6 group Wi is substituted with at least one of CF3
eacaritf Hetedopmyle(By selicadyfrgrolp obgreupsWitistiptibnallyslivstityted

¢ g&&m@ﬂ@d}tﬂ e, bt 63@%@9&%&@@;@%@&%9 and (c) said heteroaryl
,59 qup of group W™'is ti\)ﬁtlona substituted with one to three substituents

R%dbredhifed Byrapley 5t GEpEHaSHIKP SeNsEide R thengisapy

gulﬁﬁﬁﬁtﬂtmagsﬂ]ﬁhydK!aal(ielm@ﬁlkylra&%@ﬁlk)@ﬂyl ) tr@@lkmylr\md@ﬂ?ba,e[agﬁ

&2 aﬂd dhe g tyI
Coi:eg‘lo 'éo(pt%fgnﬁally su st[lﬁjte %ﬁg@g} éﬁli(égai&&)ﬁé}% %328@\1
N(N(Fé%‘@?@@lﬂmbﬁ@“@}ﬁéal\@b (ﬁﬁb}@“@’@q@s@ @Rﬁzs)CORso
N(MEM&)@@%&@KRMEW%JM gfz 2 g(o)clfoe lkyleneOR30 ,

alkylene

N(lf%} %@g %&ﬁﬂ@ﬁnelsﬁé‘(‘%ﬁ (ﬁ{ )Ci_6alkyleneSO,Ne,

or @E@My@n@@ﬂ@@cc%@b@edk or prodrug, or solvate thereof.

Specific compounds of the present invention are those wherein X and X° are -
N(H)-; Y"is O or S; and
W" is optionally substituted heteroaryl. In one embodiment, W™ is hetercaryl containing at
least two heteroatoms selected from the group consisting of N, O, and S, said heteroaryl ring
aptionally substituted with one to four substituents selected from the group consisting of
optionally substituted Cy_salkyl, aryl, N{(R*),, OR®, C{OIN(R*®),, CO,R*, CN, and halo,

- - .
wherein R” is as previously defined.

Other specific compounds of structural formula (V1) are those wherein W" is
selected from the group consisting of pyridazinyl, pyrimidinyl, pyrazinyl, and triazinyl,
optionally substituted with one to four substituents selected from the group consisting of

Crealkyl, aryl, N(R™),, CLOIN(R™),, CO.R?, OR™, and halo.

In some specific embodiments, W" is selected from the group consisting of

(y fj o O
O OOy

,and
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each R3 is independently selected from the group consisting of hydro,
halo, Ci_olkyl, C2_6alkenyl, cycloalkyl, aiyl, heteroaryl, CO21231,
w808&281¢3i_olkyl substituted with one or more of halo, hydrexyandsos0150
hetcroaryl, heterocycloalkyl, N(Riu )2, and S031231;
Co6alkyleneheteroaryl, CialkyleneC3_sheterocycloalkyl,
Ci_o6alkylcneS02aryl, optionally substituted Ch6alkyleneN(R38)2, OCF3,
opBhabikylbrieN¢RB 13w e GBfoshetbrotyoleathkgdiedithm the group consisting of
¢ G@)SalladaneNERRIIRR, DI WA RFOTURS Gy iekes, taggiher to form
an optionally substituted 3- to 6-membered aliphatic ring; each R31 is
independentlyselgetet-feamsthagroup consisting of hydro, Ci_6alkyl,
cycloalkyl, aryl, hcteroaryl, Ci_olkylencaryl, and SO2C1_6allcyl, or two
1231 groups are taken.tagether teforp-an-ppfionally substituted 3- to
6-membered ring R32is i dengly selected from the group
consisting of C16alkyf; aryl, heteroaryl, heferocycloalkyl, N(1230)2, Ole,
halo, N3, CN, Chéalkylenearyf, C1_6alkyleneN(R30)3, C(0)1230,
C(0)0123 , _ D) C(O)R . 28) gé@ e [0 [N
R33 is se%jz:%e(g 2;‘%1(%1% %%D 5 %ﬁ%@%ﬁ{ﬁgﬁé‘%ﬁ&c -%1 4%2616%19&% NE.
heteroarylj,epahiRad i sHsingdependenthsseietteddrom the.graupransisting:p
Coingkt%grof C1_6alkyl, aryl, Ci_6alkylenearyl, heteroary, 1,
El;oﬁ’lf?:yleneheteroatyl, and alkoxy; R35, R36, and 1237, independently,
up consisting of hydro, halo, optionally
Sblkyl, £243]kenyl, A2 16alkynyl, OCF3, CF3, NO2, GN, NC,
)11S 2, C(0)R30, N(R28JCOR3, N
N¢{1V8)C(0)JR30, N(R28)C(0)01230 , N(R@O)Cl_@ene 0)H30,
N(R28)C(0)C1_6alkyleneC(0)OR30 . . :
1$(1228)C(0)C1_3alkyleneOR30, N(R25)C(0)C1_6alkyleneNHC(0)0e,
28)C(O)§:1_6alkyle<51e802NR3§), C1_6alkyleneOe, and SI23; is
\seﬁcted ffom the gre{p tonsistig Of hydr@%all@%ﬁZ%s@i%&,
cyEloalkyl,theferocyc yl, aryl‘hdteroaryl, SB21231, Citoalkyl ¥—N
substituted with one or more of halo, hydroxy, aryl, heteroaryl, N(R31)2,

’;:\@et\?.OZRSl Qh@glkylene/aéxl, Cl4alk heteroaryhi~.
]%Bﬁh(yleneé’%ﬂb_ cyclgalk _6alm02aryl optﬁfmally
"Substituted CHBallcyleneN( , OCF3,CT "olkylerffN(R31)3+,

C3_8heterocycloalkyl, and ’ ’

. N N
N/O\N /N\N E/ ™~ KN Ef ~y /N\N
7\

SYN

y 3

, and

, and optionally substituted with C;alkyleneN(R*),.

IV. Diarylurea compounds described in WO 06/021002

i) A compound having a formula (VI
%7 X8 R35
Wln/ T]/ O
Yul ] -
RJ [
Rr37
(VIII},
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CH(C1ealkyleneN(R11)2)2; or a pharmaceutically acceptable salt,

prodrug, or solvate thereof. Specific compounds of the present
wihzesstirnoare those wherein X7 and Xs are -N(H)--; y' is O or &;aoe W ise 150

heteroaryl. In one embodiment, WI" is heteroaryl containing at least two

heteroatoms selected from the group consisting of N, 0, and S, said

heteroaryl ring optionally substltuted with one or two substltuents selected
whtytsin thagroilipQenSistifgobopiahaty substituted C1_6alkyl, aryl,

Shet@magylog\l@ﬁ(%)) OR30, C(0)N(12.30)2, COde, CN, and halo, wherein

R.3.is as previqusly defined. Other sg)emflc compounds of

Y l?&?:ﬁi 1 S Ul B IR ArS tHbES T RErs i [ SBteRREPRB A
W reo s econsistin ot pyridaziryi pyfimidioat  pymdzingd and daidzinytcloalkyl,

at t |~ 48 T u f r%
e R IR A

SR halFAnYsc Bb@ﬁﬁ%OWF ianddlgieredi ot s groLoup

of gmuwn@@f)mmpmpnaﬁyitswasnmtedcmtm@@%mttwhﬁuaﬁﬁw@@maié%@@
[ e p.consistin Cl 2allcynyl, aryl, heteroaryl,

© RS ks S RS S KR i e

regwpie dyiost specific embodlment W is pyrazinyl and X7 and Xs each

cadhl R Nfhhdependent!D ¥@icanatoer aperifis embagiment, dhe elaroary] GIRMR,
c édFSt't venton W" and the heteroaryl group of R33, independently, are
8

dafromryt]he group consisting of
cach R™ is independently selected from the group consisting of heteroaryl, halo, optionally

substituted Cy.salkyl, Ca.galkenyl, OCF;, NO,, CN, NC, N(R*%),, OR™, CO.R*®, CLOIN(R™™,,
CLOR™, N(R™)COR™, N(R*HC(OIOR™, NR**)C(O)CsalkyleneC(O)R™,

N(R™IC(0)C; salkyleneC(O)OR™, N(R*)C(O)Cr.ealkyleneOR™,
N(R*™IC(O)CysalkyleneNHC(O)YOR ™, N(R*™)C(0)C calkyleneSO.NRY, €y salkyleneOR™,
and SR,

each R* is independently selected from the group consisting of hydro, halo, Cy_salkyl,
Cy.salkenyl, cycloalkyl, aryl, heteroaryl, COR’, SO.R?, C,salky] substituted with one or
more of halo, hydroxy, aryl, heteroaryl, heterocycloalkyl, N(R*"),, and SO,R’!:
Ci.calkylenearyl, Cysalkylencheteroaryl, C galkyleneCa.sheterocycloalkyl,
Ci.alkyleneSOqaryl, optionally substituted Cy_salkyleneN(R*"),, OCFs, CrealkyleneN(R ),
Cs.sheterocycloalkyl, and CH(CsalkyleneN(R**),),, or two R™ groups are taken together 1o
form an optionally substituted 3- to 6-membered aliphatic ring;

each R*! is independently selected from the group consisting of hydro, Cy salkyl, cycloalkyl,
aryl, heteroaryl, C; qalkylenearyl, and SO,Cy ealkyl, or two R*! groups are taken together to
form an optionally substituted 3- to 6-membered ring;

each R* is independently selected from the group consisting of Cysalkyl, aryl, heteroaryl,
heterocyeloalkyl, N(R*), OR™ halo, N3, CN, C; salkylencaryl, CyealkyleneN(R*%),,
C(OIR™, CIOIOR™, CLOMN(R™),, N(R™HIC(OIRY, N(R*™IC(0YOR’, CF;, and

8]

%—(T],ﬁlkylene‘"“N

(8]

24



V. Diarylurea compounds described in PCTTUS06/011584 A compound of
having a formula (X) R4 0(X) wherein R39 is halo, Ch3alkyl, CN, and

wEERisrd@dé7is hydrogen, Ci3alkyl, CN, OCii3alkyl, halo, or N(RéB)2Z;2007/080150
wherein each R45, independently, is hydrogen or Cli3alkyl; 12.41 is a 6-

or 7-membered saturated heterocyclic ring containing one ring N-R44
_group and either a second ring N-R" group, a ring oxygen, or a ring sulfur,
R Whereincddchléicindependesthe is Bpdiogen;-Eitialkyh«@HGN, or

calg 2 ] I tionall L h(%% )..R42 is
e e ] S s int

Cff@#@i@@‘@@ﬁé’ﬂ@‘éi‘ﬂkﬁ' BkylgeyFier %Mér@@ﬂ%é’turated heterocyclic

R timg° cantaifiingieradnRy, grougeand aptichallyotipgsubstijusetyaithiane to
op N EE, NAYL AIPUPSiy1, ¢, catkenyl, Cy salkynyl, OCFs, CFs, NOs, CN, NC, N(R™p,
OR™, CO.R™, CLOIN(R™),, CIOR™, N(R®HCOR™, N(R**YC(O)OR™, N(R*™)C(0)OR™,
N(R*)C(O)C.ealkyleneC(O)RY, N(R*IC(0)C.salkyleneC(O)OR™,
N(R*YC(0)C aalkylencOR ™, NR™IC(OIC salkyleneNHC(OYOR™,
N(R“B}C(O)C; galkylenc%O:-‘\IR Cy. GalkylcneOR and SR ;
R** is selected from the group consisting of hydro, Crealkyl, Coealkenyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, SO.R™, Cy.galkyl substituted with one or more of halo,
hydroxy, aryl, heteroaryl, N(R*"},, and SO.R*!, Creatkylencaryl, Cy.ealkylencheteroaryl,
CigatkyleneCs sheterocycloalkyl, CygalkyleneSOsaryl, optionally substituted
CrealkyleneN(R*"),, OCF;, C).calkyleneN(R*):", Cj.gheterocycloalkyl, and
CH(C1.calkyleneN(R*");):

and a pharmaceutically acceptabie salt, prodrag, or solvate thereof.

it) A compound having a formula (IX)

{IX),
wherein W™ is selected from the group consisting of heteroaryl, aryl, heterocycloalkyl,
cycloalkyl, and Cy.¢atkyl substituted with a hetercaryl or aryl group, wherein (a) said aryl or
heteroaryl group of group W"' is substituted with at least one of CF; and heteroaryl, (b) said
aryl group of group W™ is optionally substituted with one to three substituents represented by
R%, and (c) said heteroaryl group of group W™ is optionally substituted with one to three
substituents represented by R™;
each R* is independently selected from the group consisting of hydro, Cy ealkyl, Cs.ealkenyl,
Cagalkynyl, and aryl;
each R is independently selected from the group consisting of heteroaryl, halo, optionally
substituted Cyalkyl, Cogalkenyl, OCF3, NO,, CN, NC, N(R*);, ORY, COsR™, C(OMN(R?Y,,
CIOR™, N(R™HCOR™, NR™ICIOI0OR™, N(R*HC(0)YCsalkyleneCIOIR,
N{R™)C(0)CsalkyleneC(OYOR™, N(R**)YC(0)C:galkylencOR™,



or R4 and R42 are taken together with the carbons to which they are
attached to form a 5- to 7-membered saturated carbocyclic ring; and R43

wis faygeaen or halo, provided that at least one of R4 and R4gdifese0ko150
from hydrogen, and that when R43 is halo, R4 or K-42 is hydrogen, or a

pharmaceutically acceptable salt, prodrug, or solvate thereof. In one
specific embodiment, the compounds have a structural formula (Xi):
NOWHBTENR dsiyatos \OMSAKOR CN(BIERG)R 44k fyarsgen CiC3alkylle R ™,
anPSABalkyl, halo, or N(R43)2 wherein R45, independently, is hydrogen or
Ch3alkyl; R4' is a 6- or 7-membered saturated heterocyclic ring containing

cadifd rity glﬁpmaﬁe@%@@w Sitfetha SEEBAELMANER RAXIGrI: & riddky L
Cs Qaqyggn aradirg, siun-wheareincensh RAARTdepande nibkdis By dragen or

mo?%&? ol 1%%55%% %Q‘%r\cl}\{lhef%@e'?o%ﬁcﬁa%@?l?&%)ﬁ )%,u .gldt l%%qg]w'th 0Xo
Cisalkylenearyl, Cy.galkyiencheteroaryl, C;.gaikyieneCs sheterocycloalkyl,
CealkyleneSOsaryl, optionally substituted C1galkyleneN(R™),, OCFs, CyealkyleneN(R™ )",
Cs_sheterocycloalkyl, and CH(C).galkyleneN(R ™)), or two R groups are taken together to
form an optionally substituted 3- to 6-membered aliphatic ring;

cach R™ is independently selected from the group consisting of hydro, Cigalkyl, cycloalkyl,
aryl, heteroaryl, C; salkylenearyl, and SO.C, galkyl, or two R™ groups are taken together to
form an optionally substituted 3- to 6-membered ring;

each R™ is independently selected from the eroup consisting of Cy.salikyl, arvl, heteroaryl,
heterocycloalkyl, N(R™),, OR™, halo, N3, CN, Cpealkylenearyl, C;_calkyleneN(R™),,
C{OR™, C(OYOR™, CLOIN(R™),, N(R™HC(OR™, N(R*HC(OYOR™, CF,, and

Cr

é_CE,:u’ilkylﬁﬂe_N

&} .
R™ is selected from the group consisting of OR™, -C=C-R™, and heteroaryl;
cach R™ is independently selected from the group consisting of hydro, Cy.ealkyl, aryl,
Cr.alkylenearyl, heteroaryl, C qalkylencheteroaryl, and alkoxy;
R, R and R”, independently, are sefected from the group consisting of rydro, halo,
optionally substituted C; salkyl, Caealkenyl, Coealkynyl, OCFs, CFs, NO,, CN, NC, N(R™),,
OR™, COR™, CIOIN(R ™), CLOIR™, N(R™ICOR™, N(R**)C(O)OR™, N(R*)C(0)OR™,
NR®)IC(O)C salkyleneC{OIR™, N(R™YC(O)C1.calkyleneC(O)OR ™,
N(R*™)C(0)CsalkyleneOR ™, N(R™)C(O)Cy.¢alkylene NHC(O)OR™,
N(R**)C(O)Cy galkyleneSONR™, CyealkyleneOR™, and SR
R*™ is selected from the group consisting of hydro, Cy_galkyl, Carealkenyi, cycloalkyi,
heterocycloalkyl, aryl, heteroaryl, SO;R™, Csalkyl substituted with one or more of halo,
hydroxy, aryl, heteroaryl, N(R*1),, and SO,R, Cisalkylenearyl, Cyealkylencheteroaryl,
Cy.salkyleneCsgheterocycloalkyl, CisalkyleneSOqaryl, optionally substituted
C;_ﬁalkylencN(Rﬂ}g, OCFs, Ci,ﬁalkyleﬁeN(RB'I Y2, Cy.gheterocycloalkyl, and
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R42 is hydrogen, CL3alkyl, 0C1_3allcyl, or halo; or R4 and R42 are taken
together with the carbons to which they are attached to form a 5- to
w@-membreeed saturated carbocyclic ring, provided that at leastcangsebiR4ss15s
and R42 is different from hydrogen, or pharmaceutically acceptable salts,
prodrugs, or solvates thereof. In one specific embodiment of
compounds of formulas (X) and (XI), R39 is chloro, methyl, CN, or CF3. In
C T‘Kﬁ@thléwlsp@ﬁﬁc embodiment, R4 is hydrogen, methyl, ethyl, chloro,

or Qf,@glg,a&l{;ﬁ@g }/ Lﬁ%bia’%opz%hmgtm%d{& mare specific embodiments,
rom

R2 is different ydrogen In other specific embodiments of
formulas (Xﬁeatﬁi (%ﬁp&ﬁaslsmtbmhmhlwa;ﬁwﬁ, mﬁm@tcisoﬁr@ﬂox%m

I C(-0 CH3 |
~Ng—llmdl y?@m% an d|ny1fNingalég_ﬂ£ one e)mb u&ments Iﬁ}lf rgxo lldlglyémmo

methyi)1 pyrroli n more specific em et
at lapibieo brtpretteexasclrcsl o theerspa sifis stk od ﬁhéhtﬂ,lﬁsaﬁaddm@@@l

rinE,&Lﬁﬁf&)ﬂQﬂ)jgm@ié?MMmﬁﬁ{@&ﬂ%ﬂﬁm{%mﬁé&%&céﬁ%ﬁb% t@otq;rm@m% of
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amhmb) Wh@a&r%/drbgfemewpa“bpéﬁmcdembodlment R43 is fluoro. In more
specific embodiments, R43 is hydrogen. In one embodiment of

formulas (R§'2REPESNC ﬁﬂ%@ww%qé%%ﬂuﬂwgwa&%aéﬁ @ARdagE4hose
whprafevably ssmh&drfnm ni\egﬁtytbplmaﬁoﬂn@bfq;mhwﬂmemyﬁﬂﬂj&gs fererziikA4 Zind

111&?11@@ aH l ec(t}l %E%Enng Jélxg{n rorn ?—I%e CI[];IC RH
group X |nc u e ut are not te
congisiing of C; (dlkyl ai'yl heteloarvl NR* )2, C{O)N(R N, COQR OR , and han

In some specific embodiments, W™ is selected from the group consisting of

[Nt( (N\ (A N,/zwj/ r/w]/
N N]\)/ J \N N\EN
oy OOr

l\//’N \N

, and
optionally substituted with one to four substituents selected from the group consisting of

Cygallkyi, Cr g allcynyl, aryl, heteroaryl, CN, CO;R?’O, N(Rm)g, ORSO, and halo.

In more specific embodimenis, W" is
N I\
= ! 7 = ]
2 U
N N
or

In a most specific embodiment, W is pyraziny! and X’ and X® each are N(H).

In yet another specific embodiment, the heteroaryl group substituent on W™

and the heteroaryl group of R**, independently, are selected from the group consisting of
N
S e S SoP Pol

N‘“‘“N
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Specific compounds of formula (X) include

WO 2008/067027 BCT/US2067/080150
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V. Diarylurea compounds described in PCT/USG6/011584

, and

A compound of having a formula (X)

o O-CH,-R4:
) “ R4-3
/E \j—NH~c—NH
R3¢ N/ R4z
R@U

(X)
wherein R* is halo, Cpaalkyl, CN, and CFy;
R is hydrogen, Cyaalkyl, CN, OCy.salkyl, halo, or N(R*),, wherein cach R*,
mdependently, is hydrogen or C;_salkyl;
R* is a 6- or 7-membered saturated heterocyelic ring containing one ring N-R* group and
either a second ring N-R™ group, a ring oxygen, or a ring sulfur, wherein each R*
independently, is hydrogen, Cysalkyl, CH,CN, or CH,CH,CN, and wherein R*! is optionally
substituted with oxo{=0);
R* is hydrogen, Calkyl, OC,salkyl, SCy.aalkyl, N(R*),, NR*C(=0)C .aalkyl, or a 5- or 6-
membered saturated heterocyclic ring containing one N-R*™ group and optionally ring
substituted with one to three Cy.zalkyl groups;
or R* and R* are taken together with the carbons to which they are attached to form a 5~ to
7-membered saturated carbocychic ring;

and R* is hydrogen or halo,
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WO 2008/067027 PCT/US2007/680150

provided that at least one of R* and R* is different from hydrogen, and that when R is
halo, R* or R* is hydrogen,

or a pharmaceufically acceptable salt, prodrug, or solvate thereof.

In one specific embodiment, the compounds have a siructural formula (X1):

ﬁ
| ~ NH"‘*C"'N
R3S N/

(XI)
wherein R™ is halo, Cisalkyl, CN, or CFs;
R* ig hydrogen, Cqsalkyl, CN, OC,.;alkyl, halo, or N(R‘”)g wherein R®, independently, is
hydrogen or Cyaalkyl;
R* is a 6- or 7-membered saturated heterocyclic ring containing one ring N-R* group and
either a second ring N-R* group, a ring oxygen, or a ring sulfur, wherein each R*,
independently, is hydrogen, Cr.salkyl, or CH;CN, and wherein R* is optionally substituted
with oxo (=0);
R* is hydrogen, Cy.salkyl, OC,_salkyl, or halo;
or R* and R* are taken together with the carbons to which they are attached to form a 5- to
7-membered saturated carbocyclic ring,
provided that at least one of R* and R* is different from hydrogen,

or pharmaceutically acceptable salis, prodrugs, or solvates thereof.

In one specific embodiment of compounds of formulas (X) and (XT), R* is
chloro, methyl, CN, or CFs. In another specific embodiment, R*? is hydrogen, methyl, ethyl,
chloro, bromo, dimethylamino, cyano, or methoxy. In more specific embodiments, R? is

different from hydrogen.

In other specific embodiments of formulas (X) and (X1), R*™ is methyl, chloro,
fluoro, methoxy, isopropoxy, dimethylamino, -SCHs, -NHC(=0)CH(CH3 ). -NHC(=0)CHj,
pyrrolidinyl, or 3,3-dimethyl- pyrrolidinyl. In more specific embodiments, R** is methyl,
chioro, or methoxy. In still another specific embodiment, R* and R* are taken together with
the carbons to which they are attached to form a five-membered or a six-membered, saturated

carbocychic ring,
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Vt. Diarylurea compounds described in U.S. Provisional Patent Application
No. 60/818,008, filed June 30, 2006 A compound of having a formula (XII)

wOdR/067027 POT/US2007/080150

Tn stifl another specific embodiment of formutas (X) and (X1), when R* is

halo, R* is hydrogen. In a specific embodiment, R is fluoro. Tn more specific
YOerog [ p
embodiments, R* is hydrogen.

In one embodiment of formulas (X) and (XI), when R* is cyano, R® is
hydrogen and R* preferably is chioro or methyl. In another embodiment, R* is fluoro, R* is
hydrogen, and R* is methyl, chioro, or bromo.

yarog y
Examples of specific R*' groups in formulas (X) and (X1) include, but are not

limited to,

CH~ H
(\N/ 3 (\N/ |/-\NH

0

sabenee
T/J

HyC
\\1/,N\\r/J o] NH O

» ki L}

(’—\NH
O\\T//j
MH

TJ

6]

L

NH
, and

. (CHz) »CN CH,CN
(_-\N_,«cﬁg e 21z (\N/ 2
O\\T//j O\\r/J 3

Specific compounds of formula (X) inclade

Y

: /II
S
O:}/J
%]
j4) H
% N\H/N . -‘ o

\7
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wherein L and M, independently, are N or C-R49 with the proviso that at
least one of L and M is C-17.49; Z'is N or CH; R46 is selected from the
woraupeaasisting of hydrogen, Citsallcyl optionally substitute@gsithne 80150
more of halo, hydroxy, CN, aryl, hcteroaryl, heterocycloalkyl, N(R50)2,
SR5I, 50R51, and SO2R51, C2_6alkenyl, Citticycloalicyl, aryl, heteroaryl,
C2,3alkyleneN(R50)2, Ct.sheterocycloallcyl, and
CH(CI_ 3a1kylerneNeR58)2)2 R47 and R48; ndependently are selected
from the grqQup:consisting of hydrogen, halo (DR50 Cmalltenyl,
C2.6alltynyl, N(R5)2, C(0)(R50), aryICi. talnyFB, CN, NO2, CO31251,
COR5], og AlkyleneCt, sheterocycloalk 0C1_3alkyleneN(R50)2,
d SO2R51;.ea 49 isindependently selected from the
of hydrog ?élo Ci yl, C2_6alkenyl, C2_6alkynyl,
R5)2, OR58, C(0)N(R50)2, C(0)R50,
N(R50)COR5Q, N(R5)C(O)OR50 S02C26alkyl,
N(R58)C(0)C1.3alkylene(0)R50 , N(R50)C(0)Cit3alkyleneC(0)R50,
N(R50)C(0)C1_talkyleneNHC(0)OR50 , N( MC1_3alkyleneSO2NR50,
C1_3alkyleneN( _5551)1;1;‘ OC3_3alicylcneN(R50)2, Cit3alkyleneOR50, and

SR51; each R5 is mdependently selected fro hydrogen, Chéalkyl,
Ct_salkenyl, C2_6alkynyl, C3ttcyc|galkyl aryl, heteroaryl, SR51, SOR5',
and 502351 ang Cittalicyle vO-RE groups are taken together

]FE ;fn pt| substityte -t .6-membered ring; and each R5' is
y dently sefécted from throgen Cholltyl, 02,6alkenyl, aryl,

. arylCitlalicyl, C3,€ cycloalkyl and Ct3a|ky|eneC3 scycloalkyl

r\ - 9

O

N/O”W? /UT@

H B ® H H H
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or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

In one specific embodiment, one of R47 and R48 is hydrogen and the
wothegiscdifferent from hydrogen. Specific compoundspgfith&067/080155
present invention are those wherein Z'is N; L and M are C-R49. R49 is a

hydrogen, halo, or C1_6alkyl; R47 is hydrogen, C16alky1l, or
ChAllcyleneN(RDb),; and, in more specific embodiments,one of R47 and
R48 is hydrog d the other is C,_6alky~QCI_AlkyleneN(R50)1, CN

Specific compgun S envisioned in this ¢ ry include: 1 L\)
-(5-methy1-2-0xd- | :

,2- dlhydro -pyrigin-3-y1)-3-(5-methyl-pyra in- 2 -yl)-urea; 1

azln-2-y1)-3- 2-0x8s1,2-dihydro= i urea

o mlnoet Sfyr Zink2- ]3(5@{%t

-dihydro-pyridif -3 y urea; "

1-(1,5-dimethy1-2-oxo-1,2-dillydro- pyrldln -3-y1)-3-(5-methyl- pyra2|?f2 yl)-
urea;

1-(5-cyano- pyr@il‘n’z y1)-3-(1,5-ditnethyl v}to 1,2-dihydro-pyridin-3-y1)-u
rea;

1,16-(2-dimethylamino-ethoxy)- pyrazm -2- nyl -3-(1,5-dimethyl-2-oxo-1,2-dil
lydro- pyrld :3- yfe-urea;

9-1,2- dlhﬂfﬂ:roﬁ/rﬁfn- 3-(5-methyl-pyrazin-2-y1)-urea

1-(5-chloro-2-@xo0-1,2-dihydro-pyridin-3-3/1)-3-(5-cyano-pyrazin-2-ye-urca;
1-(5-thloro-2-oxo-1,2-dihydro-pyridin-3-y1)-3
46-(2- dlmethylamlno ethoxy)-pyrazin-2-yl11-utrea; 1 -(5-chloro-

[-methyl-2-0x- I, ro-pyridin-3-y1)-3-(3 ;)\ﬁyl pyrazin-2-yl)-urea,;

-(5-chloro- 1 - me 2-0X0-
2-dihydro-pyridin- 3y1) -3-(5- cyano pyrazm 2-ye-urea;
1-(5- chloro 1- rme y1 -2-0X0

gjﬁ yl) 346 d etﬂgaethoxy)-
141 32 -amino- eth

1)-5-methy1- 2 -0x0-1,2-dittydro- pyr|d|n -3-y11-3-(5-meth
-pyrazin-2-yl)- urea; 1-[1
(2 amino- ethy 1ethyl-2-oxo-1, 2-d|hydrm|d|n -3-y11-3-(5-cyano-pyra

h
zin-2-y1)- urea o\j

oY @ U“Y\@

T T

) o

B H H g
X i i N H b
= O = G
® b
2

32



1
-11-(3-ao-propyl)-5-methyl-2-oxo-1,2-dillydro-pyridin-3-y1]-3-(5-methyl-p
wHraRery)- urea; PCT/US2607/080150
141-(3-amino-propyl)-5-methy1-2-oxo-1,2-dihydro-pyridin-3-y1]-3-(5-cyan
0-pyrazin-2-y1)- urea; and mixtures thereof, or pharmaceutically
acceptable salts, prodrugs, hydrates, or solvates thereof. The following
compounds as §bes§n in VH.-XI. (formulaearre\d@,scribed in terms of X, Y,
Z, R, and the likg ing similar terminologytas those compounds as
described abov{}(owever the following X, ?{g R, and like terms are
specific to each.gfass of compoungs separated by a Roman numeral
deﬁlgnatlom ang are not to it cogrespond to a similarly termed
/@(2/ @ like abg Il. Urea ounds described in U.S.
tPfjbllca No. 2004/0014765 A compound of formula (XIII) Xis
CRI; XI-X3 are CH; Z is 0; Ring A is optionally substituted at any
substitutable carbon by R4; Rl is V-T-R6; T is a C2_4 alkylidene chain; V
is -0-; R2 and R3 arge each hydrogen each Rﬁ\@f independently selected
from halo,-OR.,~SR}*CN,-NO2, -N(R3)2, M&C(O)R -N(R5)CO2R,
-N(R5)C(O)N(R5)2 -C(0)N(R3)2, 0C(0)N(1(,)2 -CO7R, -SO7R, -S(0)R,
-SOZN(R3)Q, -N(R3)SO,R, or an oytloraally substituted group selected
/glrzc am @ aryl, aMe oc heterocycloalkyl, heteroaryl,
eroaral r two ort t her with the ortho carbon
atoms to which they are bonded, form an optionally substituted five or six
membered phenyl pyridyl or heterocyclyl fused to Ring A; each 122 is

independently @’(3&3 alkyl or, taken togethef with the nitrogen atom to
which they are: ded a 5-7 inembered nit n containing heterocycle;

o
i ¥ 2 N N J
o o] _ - 0
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G s YI-4 are each independently selected from CH or nitrogen, provided
that Ring B has no more than three nitrogen atoms and Y1 and Y2 are not
wbathdbssaid Ring B being optionally substituted by C1-4 aliphatiaetes7 /080150

haloaliphatic, OR7, -SR7, -C(0)R2, -00/R7, -SO02R7, -C(0)N(R2)2,
-N(10C(0)(C1-2 alkyl), or-N(107; each R2 is independently selected from
hydrogen or an optionally substituted C1-3 aliphatic or-N (R2)2 is a
nitrogen-containing heterocyclyl; an rex'slcp R is hydrogen VIII. Urea
compounds described in WO 03/101:444] (i) A compound of for)rrﬂ‘la {XTV)
(XIV), or a phatm eutlcally acceptalﬂésalt thereof; wherein: X1-X8 are
independently C or N, that prowded t Xi-X3 are not all N; X4jis CH or

N;ZisO0, S, or:N-CN ; Rin substituted at amy s stltutable
quf 2 1S T(% -V-T-N
trgpr ed alk |dehe chain th
-S- -N (R5)-, -5(0)-,-S02-,-C(0)-,-0C (O) L
-N(R5)C(0)-,-C(0)N(R5)-,-SO2N(R5)-, of-N (R5)S02-, wherein the
alkylidene chainar a portion thereof is oth'gnally part of a 3-6 membered

ring system Oﬁ- -S-, -N(R5)-, [

-S(0)-,-S02_,-C(0)- -OC(O)- -N(R5)C(0)-, *€(0)N(R5)-,-S02N(R5)-,

or- N(RS)SOZ- and R3 are each indepéndently selected from
w%r alkyl optlonally ;subetltu ed with- N(R8)2,-C(----0)R,-CO2R,

rs i, Or nd R dt/aE 0og th their intervening atoms form

an‘optionally sfibstituted-an onally sybstituted 5-6 membered ring;
each R4 is independently selected fromhalo,-OR,-SR,-CN,-NO2, -N(R5)2,
-N(R5)C(0)R, -N(R5)CO2R,-N(R5) C(O)N(RS)Z,’-C(O)N(RS)Z -

C(0)R5,-0C(N(R5)2,-002R,-S02R, -S(O)R, R5)2, -N(R5)SO2R,
or an option ,Hfubstituted group selected fr ts a?phatlc aryl,

aralkyl, heterogyclyl, heterocycloallcyl, heteroa}yl, or heteroaralkyl, or two

ortho les, taken
tionally su v
I Ifusedt A; is independently selected

bo Qkﬁm
dyllor hete
1- -6 aliphatic, - “CO2R, -SO R, or-C(0)R, or two R5 on

“Fom' hydrogen, £
the same nltrogen ‘taken together with the nltrogen form a 5-8 membered
heteroaryl or heterocycle ring having 1-4 heteroatoms selected from N, O,

or S; S\)’\ (\ -
PR

(\1\3/
o
e : O
Nyt N S : 3
Peat YL
Né iy T B

gether with the ortho carban atoms to which they are
ix membered phenyl,
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each Te is independently a C1,3 alkyl or, taken together with the nitrogen
atom to which they are bonded, a 5-7 membered nitrogen containing
whetssoryebe; Ring D is optionally substituted by C1-4 aliphatig®f/usza07/086150
haloaliphatic,-SR7, -C(0)R7, -002R7, -S021e, -CN, -C(0)N( 7)2,-N
(127)C(0)(C1,2 alkyl), or-N(R7)2 and is optionally fused to an optionally
substituted phenyl or optionally substituted cyclohexyl ring; each R7 is
independently s ed from hydrogen o Joptionally substituted C1_3
aliphatic or -N(R1)2 is a nitrogen-containing heterocyclyl; each R is
independently sele;ted from hydrogen or%optlonally substituted group
selected, from i£6 aliphatic, aryl aralkyl heteroiinyl, or heteroaralkyl-butyl
lkyl. ii) A co rﬁ orula (XV): (XV), or a
@Kﬂri tical ceptable s ere f, |n Xis CR: ; Xi-X3 are
CH; Z is 0; Ring A is optionally s‘ubstltuted affany substltutable carbon by
R4; R1is V-T-R6; T is a C2.4 alkylidene chain;¥/ is -0-; 122 and R3 are
each hydrogen; each R4 is independently selected from halo, -OR, -SR,

-EN, -NO2, N@‘?g’-l\l(lzs)C(O)R N(K3JCO2R, -t(R5)C(O)N )2.

-C(0)N(R5)2, -BC(O)N(R5)2, -CO2R, -SO2R; -S(0)R, -SO2N(R8)2,
-N(18)802R

feane /EJ/TW@

S S
s 0\/!
o e
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or are optionally substituted group selected from C is aliphatic, aryl,

aralkyl, heterocyclyl, heterocycloalkyl, heteroaryl, or heteroaralkyl, or two
worthesf4s;taken together with the or! ho carbon atoms to wiricttheyoansoise

bonded, form an optionally substituted five- or six-membered phenyl,

pyridyl or heterocyclyl fused to Ring A; each 128 is independently selected

from hydrogen, C1i6 aliphatic, CO2R, SOZR' or -C(O)R, or two Rss on

the same mtrogéTNaken together with the rogen form a 5-8 mem

heteroaryl or h cycle ring haying 1-4 hetefoatoms selected fro n.N, 50

or S; R6 - NH2; ¢ach R8 is independently 2;611 3 allcyl or, taken together

with the nitrog&n atom to which they are belinded, a 5 7 membered

Lshedo

three nitrogen ato
optionally substitGted by Cl4 aliphatic or Haloallphatlc -SR2, -C(0)12%,
-CC:Mt',-CN, -C(0)N(R7)2, -NHOC(0)(C1-2 alkyl), or each R7 is

independently setgeted from hydrogen or ﬁl\ ptionally substituted Ci_3
aliphatic or -N¢17)2 is a nitrogen-containin terocyclyl; and each R. is

hydrogen. IX. Urea compounds described in#J.S. Patent No. 7,056,925 A

L
@

N i
N
\j]/ #

4
Cl
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: H H H I

N 5§ I, iy I N
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R4(XVI) or a therapeutically acceptable salt thereof, wherein X is -N- or
-CH-; Rl is selected from the group consisting of hydrogen, alkoxy, alkyl,
wearmingpcaeoxy, cyano, halo, hydroxy, and hydroxyalkyl; R2 icseisetedosoiso
from the group consisting of alkoxy, alkyl, alkylcarbonyl, amino, cyano,
halo, and nitro; R3 is selected from the group consisting of hydrogen,
alkoxy, alkyl, amino, aminoalkyl, aminocarbonyl, arylalkyl, cyano, nitro,
-COHZ5, -COR5, and-SR5.R4 is selected from the group consisting of
-(CHR®6)",012], aﬁj\: CF2)"NR2R9; R5 is selected flﬁrﬁﬂfhe group
consisting of hya?gén alkenyl, alkyl, aryl, arylalkyl, “Toalkyl and
(cycloalkyl) alkyl; ®6 is selected from the group consjsting of hydrogen,
aIkyI érj arid h ”teroaryl R7 is selected from the gfoup consisting of

OYén, ke lkoxyalkoxyalkyl, GIKOKyAIKY IS xycarbonylalkyl
alkynyl, aminoalkyf, arylalkyl, arylearhenylalkyl,
Ifanylalkyl, cycloalkenyl, (cycloalkenyd) adkyl, cycloalkyl,
(cycloalkyl) aIkyI, heteroarylalkoxyalkyl, heteroarylallcyl, (hetefocyclyl)
alkoxyalkyl, (hetgragyclyl) alkyl, and hyd(;ﬁ%!;kw R5 and R9 are i
independently selected from the group cahsisting of hydrogen, alkeny!l
alkoxyalkyl, alkyl, alkylsulfanylalkyl, alkynyfminoalkyl arylalkyl,
sCloalkenyl) alkyl,hcyclpal 9. (cycloalkyl) aIkyI, %

. roxyalkﬂ»\’ j/ \[r“
T

L

H H ¥ B E
i M 14 n 3, ol
orr JO R
N/ 8} )Q< N/‘ O 5 s
I I
i k)
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m is 0-6; provided that when R7 is hydrogen m is other than O; and n is

0-6; provided that when R9 and R9 are both hydrogen, n is other than O.
wXdoreascornpounds described in International Patent Publicationdgeyin@o1so

06/072589 A compound of formula (XVII) (XVII) wherein R1 is hydrogen,

or unsubstituted or substituted alkyl, halogen, hydroxy, esterified or

etherified hydroxy, amino, substituted amino, carboxy, esterified carboxy,

carbamoyl¥ N-Risriduee Norpisnps dasted chip dnvo i REIpBURatituted
Applisshstitutegealkybamnsubsitytes: orgubstituted aryl, unsubstituted or

substituted heterocyclyl or unsubstituted or substituted cycloalkyl, nis 0, 1

, 2 or 3; mas@nin@uod 8f misng,alfgrEalr 8XEach of R3 and R4, if present

and independently of the others, is unsubstituted or substituted alkyl,

halogen, hydroxy, esterlfled of; ethe_;flfled ydroxy mercapto substituted

mercapto, nitro, }M&d

carbamoyl, N-mono- disulbistitutged carbamoyl, sulfo, esterified sulfo,

sulfamoyl, N-monre+ itatedt stitamoy %r(%/ano,

wherein L and M, independently, are N or C-R*, with the provigo that at least one of L and
M is C-R*;

Z'is N or CH;

R* is selected from the group consisting of hydrogen, Cy.qalkyl optionally substituted with
one or more of halo, hydroxy, CN, aryl, heteroaryl, heterocycloalkyl, N(R*"),, SR™, SOR®,
and SO,R™, Cy.qalkenyl, Csscycloalkyl, aryl, heteroaryl, ClugalkyieneN(Rso)g,
Cs.sheterocycloalkyl, and CH{C;-3ali<yleneN(R5{’)2)2;

R*"and R*, independently, are selected from the group consisting of hydrogen, halo, OR*,
Cy.¢alkyl, C.galkenyl, cz_eafkynyz,N(R”}z, COXR™), arylCy.aalkyl, CFs, CN, NOy, CO2R®,
COR™, OCy salkyleneCa sheterocycloalkyl, OClvgalkyleneN(RSG 2. SR™', SOR™, and SO,R™;
cach R* is independently selected from the group consisting of hydrogen, halo, C;salkyl,
Ca.galkenyl, Cogalkynyl, OCFs, CFi, NO,, CN, NC, N(R™),, OR™, C{ON(R™),, CLOR™Y,
N(R*COR™, NR*COOR’, SO.Cealkyl, N(R*NC(0)Caalkyliene(O)R,
NRHC(O)CaalkyleneC(OR™, N(R*HC(O)CsalkyleneNHC(OYOR™,
N(RYC(O)Cs.2alkyleneSONRY, CyaalkyleneN(R™),, OC salkyleneN(R™),,
Cl,galky]eneORSO, and SR.SI;

each R™ is independently selected from hydrogen, Cisalkyl, Casalkenyl, Cacalkynyl,
Cageycloalkyl, aryl, heteroaryl, SR™', SOR™, and SO,R™, and C.salkylenearyl, or two R*
groups are taken together to form an optionally substituted 3- to 6-membered ring; and

each R”' is independently selected from hydrogen, Cr.salkyl, Co.alkenyl, arvl, aryiCi.salkyl,
Cs.seyeloalkyl, and CrsalkyleneCsscycloalkyl,

or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

In one specific embodiment, one of R*" and R*® is hydrogen and the other is

different from hydrogen.

ecific compounds of the present invention are those wherein Z'is N; L an
Specifi ds of th £ t th i Z'is N; L oand

Mare C-R¥: R¥ isa hyvdrogen, halo, or Cpeallkyl; R is hydrogen, Cy.galkyl, or
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R5, independently of R3 and R4, is unsubstituted or substituted alkyl,

unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyl
woraesedrstituted or substituted cycloalkyl, halogen, hydroxy, pstefifig@0sso1s0

etherified hydroxy, mercapto, substituted mercapto, nitro, amino,

substituted amino, carboxy, esterified carboxy, carbamoyl, N-monoor

N,N-disubstituted earbamoyi, sulfo, esterified sulfo, sulfamoyl, N-mono- or
CihwKidisabéRtuten silfamoyirorigandories tnsubstiiteddt Substitute and

ihableydy g@&Q&@J}g@g_gg;;@;p%ﬂi@p\eqz%ylgwsubstituted or substituted

heterocyclyl or unsubstituted or substituted cycloalkyl; each of XI, X2 and

X3, indepehdeiiity-ofirtheatherdsisib o Gl et 0xydHQE; iminothio (-SH
1.Qrmethviene (-G142-) and At is,arylene or heterocyclylene: and each of

G S T e e R St tho
H-5roxeer ke fedstdiamstizi-anaz i<y do(preferabibphigemaceutically

1-[ageeptahie)salis-thereofpiMacrocyclie-waa compeunds trssibadiinz y1)-
International Patent Publication No, WO 05/215556 A compound of

6rmula (XVII) R 3 (XVIII)
1-(1,5-dimethyl-2~oxo0~1,2-dihydro-pyridin-3-yi)-3-(5-methyl-pyrazin-2-yl)-urea;

1-(S-cyano-pyrazin-2-y1)-3-(1,5-dimethyl-2-oxo0-1 2-dihydro-pyridin-3-yl)-urea;
1,{6-(2-dimethylamino-ethoxy)-pyrazin-2-yl}-3-(1,5-dimethyl-2-ox0-1,2-dihydro-pyridin-3-
y-urea;

1-(5-chlore-2-oxo-1,2-dihydro-pyridin-3-yi)-3-(5-methyl-pyrazin-2-yl)-urea;
1-{5-chloro-2-oxo-1,2-dihydro-pyridin-3-y1-3-(5-cyano-pyrazin-2-yl)-urea;
1+(5-chloro-2-ox0-1,2-dihydro-pyridin-3-y1}-3-[6-(2-dimethylarmnino-ethoxy }-pyrazin-2-y1j-
urea,

1-(5-chloro-1-methyl-2-oxo-1,2-dihydro-pyridin-3-y1)-3-(5-methyl-pyrazin-2-y)-urea;
1-(5-chloro-1-methyl-2-ox0-1,2-dihydro-pyridin-3-y1)-3-(5-cyano-pyrazin-2-y1)-urea;
1-(5-chloro- I-methyl-2-0x0-1,2-dihydro-pyridin-3-y1)-3-[6-(2-dimethylamino-cthoxy)-
pyrazin-2-yll-urea;
1-[1-(2-amino-ethy!)-5-methyl-2-ox0-1,2-dihydro-pyridin-3-y1]-3-(5-methyl-pyrazin-2-y1)-
urea;
I-[1-(2-amino-ethyl)-5-methyl-2-0x0-1,2-dihydro-pyridin-3-y1}-3-(5-cyano-pyrazin-2-y1)-
urea;
1-[1-(3-amino-propyl}-5-methyl-2-oxo-1,2-dihydro-pyridin-3-y1]-3-(5-methyl-pyrazin-2-yl)-
urea;
1-[1-(3-amino-propyl)-5-methyl-2-oxo-1,2-dihydro-pyridin-3-y1}-3-(5-cyano-pyrazin-2-v1)-
urea; and mixtures thereof, or pharmaceutically acceptable salts, prodrugs, hydrates, or

solvates thereof

The following compounds as shown in VIL-XI. (formulae XIH-XVIII) are
described in terms of X, Y, Z, R, and the like, using similar terminology as those compounds
as described above. However, the following X, Y, Z, R, and like terms are specific to each
class of compounds separated by a Roman numeral designation, and are not to be inferred to

correspond to a similarly termed X, Y, 7, R, and the tike above.
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wherein the dashed line indicates an optional bond; A is selected from the
group consisting of aryl and heterowyl, wherein the aryl and the heteroaryl
wWarseptosdly substituted with one, two, or three substituent®CT/US2647/080150
independently selected from the group consisting of alkoxy, alkoxyalkoxy,
alkoxyalkoxyalkoxy, alkyl, cyano, halo, haloalkylsulfonyloxy, haloalkoxy,
heteroarylalkoxy, heterocycle, heterocycloalkoxy, heterocyclooxyalkoxy,
heterocyclbbxyalkyia setepseyeiobryeishin, hétdyaryBabbemraRixy
zothedaalkys hydroxyalkenyl, hydroxyalkoxy, hydroxyalkyl, hydroxyalkynyl,
hydroxy, nitro, NRule, (NRaRtHalkoxy, (NWRhalkyl, and (NRaRb)alkynyl;
R1 is selectedrmmmthd groupaddiBisting of hydrogen, alkoxycarbonyl,
alkyl, carboxy, cyano, halo, and nitro; R2 and R3 are independently
selected from the group consis; ng of drogen alkoxy, alkoxycarbonyl,
alkyl, alkylsulfonyl, arylsulfony halo, droxy, and NleRb; or R2 and R3,
together with the atont EFM w%fy tached form an epoxide; Xl
and X2 are mdepe emy elected ifrom the group consisting of CH and
N; Y and Z are indepel tly selegted from the group consisting of CH9,
0, and NIZz, wherein I%B selected from the gr(?%% onsisting of hydrogen
and alkyl; Liand L2 are independently selecte the group consisting
X & bondtans altylere€?1V and RID are independently selected from the
Rn%r QuR &Q%QIW&QMQ&% ey alkexyearbenyl. Akt afivicatbogyl,
Isulfony], aryl, wylalicyl, arylsulfonyl, haloalkylcarbonyl,
T”ﬁ%é ]%!ﬁa‘?@)llaﬂbteroaryl heteroarylalkyl, heteroarylcarbonyl,
% 1hetfer@éraylélmf@mglhaa}aﬁy((lsi@ad)akﬁyltasbwme:ai@dtwqelactddl:fd)mrmdo -OR,-
SR'f@@pﬁ@deW{kﬁe'%{ﬁqg@?ﬁtggﬁ%\%gﬁo%tﬁ’ 3y Shipyeroder fkh and

term means straight

O e e
subRtinnbe hmugaamm@mscumqaihmnmhyh oeﬂwlhaﬁﬂ)@tf@g htehainralkyl,
hct?lr%r;glh 81(‘:1!1%{69 Qgraﬁcyq %Io r\%ycpﬁ‘l g rWIS% tﬂg_ﬁ] i cartbop ﬁ(@rpﬁ to

¢arbon group can con ain up o' bon atoms. The term

whilﬁle Kighe srefhiadtl f@nayhn patiogathe ﬂ@vretm%/éw@ oF q@w@y@ﬁ@w&w@ﬁhm@éyl
or BFRHRvEON @mm@lglmppomyl adamantyl, bicyclo[2.2.2]oetyl,

2.1The tyI |c [3.2.1loct r dec drona ht
o B BRI AR B bR B IO HOBF Lotyeh they
alcmweérylﬁﬁet@mbm;dd Byal'@aﬂqﬂmhwuegd@y@mazlﬂyl amino, and sulfonyl.
The term "cycloalkyl" meags a cyclic C3. 8hydrocarbon group, e.g.,
cyclopropyl, cyclob ycT@isI@xyI or cyclopentyl. "Heterocycloalkyl" is
defined similarly as c;&tloalky except the ring contains one to three
heteroatoms indepe ently s,eiected from the group consisting of oxygen,
nitrogen, and sulfur. Cy\l‘(}ﬂ]ﬁd and heterocycloalkyl groups can be
G saturated or partially unsaturated ring systems optionally substituted with,

Oirs?mm@epgp@eﬂ(?@méﬁtgﬁ%CH%B%HQ%N%/ - SeRAR TR @gagﬁmme
consisting of C1_4a1ky1, C1.3alkyleneOH “C(O)NH,, NH? oxo (=0), ary

fhatwﬂrmwéwcﬁwnw@ﬁ apﬁe%’eramﬂaq&wg ?61?&%%51%&%@
sutfuttined N-subshiplited withl Gilisiaiy) CR/drex |G 6Ky H O1R3alicylrheary,
-c@5)19(%%2'Wlﬁmﬁ*}%t)‘?&?%%vl), or-N{R"},; each R is independently selected from

hydrogen or an optionally substituted Ci-: aliphatic or-N (R”), is a nitrogen-containing

heterocyclyl; and each R 1s hydrogen.
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The term "alkenyl" is defined identically as "alkyl," except the group
contains a carbon-carbon double bond. The term "alkynyl" is
woelineskidentically as "alkyl," except the group contains a cagencailamseiso
triple bond. The term "alkylene" means an alkyl group having a
substituent. For example, the term "C1.6alkyleneC(0)OR" refers to an alkyl
group containing one to six carbon atoms substituted with a -C(0)OR
group. Th&/dlicylena greugsis: dptionalhed b Stiutedi (iddone or more
substituent previously listed as an optional alkyl substiruent. The term
"halo" or "HalbgeRrIHBAAS RMUBHAE bYdmine, chlorine, and iodine.
The term "aryl," alone or in combination, means a monocyclic or polycyclic
aromatic group, preferably @ monegyclic gt bicyclic aromatic group, e.g.,
phenyl or naphthyl. Unless fothervvise indi}cated, an aryl group can be
unsubstituted or substitl@d\wg e or/tﬁoﬁe% /a'ﬁgl\in particular one to four
groups independently §i lectedi from, Tor exa fp[efh‘glo. C3.6alkyl,
C2.6alkenyl, OCF3, NQB, éN,ch, N{R3)3, QRYCA3R3, C(0)N(R3)2,
C(0)R3, N(R)COR3, N{R&C(#)0123, K(RI)C(0)0R3”
N(11)C(0)Ch3alkyleneC(0)R3, N(RI)C(0)Ci aIIcy%neC(O)ORS,
N(R1)C(0)C1.3alkylencOR3, N(121)C(0)C1.3allcy, leneNHE(Q)ORS,
.Néﬁl C(0)C3.3alkylene OXZINRHC&,"%%B%iAcer.neORI, and SR', wherein RI
Or 2 RIPIFSUFEARY BisiBti&iddRnsd: B HBlary aryl groups include, but are
Xinotdimitdebtodphieriyl malshtimyiptetiddaydno Xaphthnd nahidirsphenyl,
x,fedylplenyl, anethpxypReny;riluorametiHRNEMA IEORREM L intabic
2,4-methoxychlorophenyl, and the like. The terms "arylC1.3aikyl" and
carppiuberBatylC13alkyl" means an aryl or heteroaryl group having a C13alkyl
R' sUhstitent/-T-NH,, -Therrimvheterparyl means armonocyalieidbigygliene

ring system coptaining one or fwo aromatic rings and contajning.at least
o e T 2h Stomione Sty NS Gl

NiRAcHRc A PRI Dary PgBp car B ER N Ubstihetelr Sreqiibdiftenedhiivone
poiBb MNAESARCH B RAMCHar 316 10 fau substifusats.selected from, forr -
B e e
R” pedetommtagtongepimdiend, solst et linditadntd; thidkyl ofeirybapy sdsytitutced
wi@XRZOWLQUBR Y iseauingiyk IDARIM, driazinwh tHazelylyigothinzelvening
isoxazolyl, imidazolyl, benzothiazolyl, pyrazinyl, pyrimidinyl, thiazolyl, and
Of RSP AR SR A DO V%W‘%W&?BE%@Q e term
eaciitf @y isleNGRnThecterml tyarialdSORNS THENENO, HHIBSFOMETORY)R,
NRGEARTRELSORERT, 1% IBIAE 25 NFR® -OC(OIN(R?),.-COR -SOR,
-S(O)R, -SO;N(R™),, -NER*ISO,R, or an opticnally substituted group selected from
Ci.g aliphatic, aryl, aralkyl, heterocyclyl, heterocycloalkyl, heteroaryl, or heteroaralkyl, or
two ortho R's, taken together with the ortho carbon atoms to which they are bonded, form an
optionally substituted five or six membered phenyl, pyridyl or heterocyclyl fused to Ring A;
cach R’ is independently selected from hydrogen, C 1.¢ aliphatic, - CO;R, -SO;R,, or-C(O)R,
or two R on the same nitrogen taken together with the nitrogen form a 5-8 membered
heteroary! or heterocyele ring having 1-4 heteroatoms selected from N, O, or S;
each R® is independently a Cy.5 alkyl or, taken together with the nitro gen atom to which they
are bonded, a 5-7 membered nitrogen containing heterocycle;
Ring I is optionally substituted by C,_4 aliphatic or haloaliphatic, -OR’, -SR”, -C{O)R”,
~CO2R’, -SO2R", -ON, -C(OWN(R }2,-N (R)YC(OYW Cr.2 alkyl), or-N(R"), and is optionally
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The term "3- to 8-membered ring" means carbocyclic and heterocyclic
aliphatic or aromatic groups, including, but not limited to, morpholinyl,
wipas/aiHyz-phenyl, thiophenyl, furyl, pyrrolyl, imidazolyl, pyrigyidigyhd@Resesse
pyridinyl, optionally substituted with one or more, and in particular one to
three, groups exemplified above for aryl groups. The carbon atom
content of hydrocarbon-containing moieties is indicated by a subscript
fude signatingthidy mibimuml ahchmaxiptimativ mibder ofedashoth atgmsdn the
ca&‘?&e}}’ in% eﬂé%&%lé}’élgtggfﬁggitﬁy%%%gﬂrgi‘loﬁﬂgt}ggfn %luggu t‘%c? &Cgfqgﬂxc or
atoms, inclusive. = =~ Prodrugs of compounds idclosed hereln al80
-Nelnz el i BeRad tRRSHPRHEY Bdmpositions of the present invention. It
e2t8 Well asighlished dhatal prod nghappieach oMNSESH AIGFRRAWAE, [Sselected

_derivatized into a form suitaple for formulation and/or, administration, then
floﬁjejlféé%%ﬁ%éastlgf %gafr%?vgo&} a8t ﬁé(ﬁigﬁceé%asré}lﬁﬁ% él}Wp’I&%d to transiently
R” (e gi;bietedersibly) alter the physicochemical properties of the compound

(see, H. Bundgaard, Ed., "Design of Prodrugs,” Elsevier, Amsterdam,
1985; R.:BUSVEIRSH +PHEBHYANE Ehemistry of Drug Design and Drug
Action," Academic Press, San Diggo, chaptér 8, 1992; K.M. Hillgren et al.,
Med. Res. Rev., 15:83 (1995).) } Coinpounds of the present
invention can containfom@r mgﬁejunctlgﬁiaj groups. The functional
groups, if desired Brhecessary, canhe modifiag to provide a prodrug.
Suitable prodmgs ificlude, f exampla', acid derivatives, such as amides
and esters. It alsodg.appreeiated by tijose skilled in the art that N-oxides
can be used as a prodrig. Compounds used in the compositions
disclosed herein can exist as their free base or as(b(tYarmaceutically
or apbeptaiieisalisadkspusddshie thincdhevteram" phartidceitizalyc adcepiakieR ing
A SRoelerS HRALL Araviistanis,fomBfihg compounds a described

,above. Salts of such compounds can be prepared during the final isolation
R™Ind-putifiddtiant of the idihPtiisdP d8parately by reacting the compound
R? withrdnracighmuing: @ suitable cation. Suitable pharmaceutically

ptable cations include.alkali metal (€.9., sQdiym or ssium} Eé
o ) ooy s
NharRdeelitR iy QREEptabid QAR ok tH ERBNB M ESHRIBAHIBIBY -S(OXR,
-scompoundsthadaontain a basic center are acid addition salts formed with

_pharma utiijaltl. %ccgptablq aci ?: Ex mplies of. aqidi' which, can be |
O BBl AT S S ST PR SE GHEAIN AL b pANE S YA ndrgasiey”
hetgrsicls abtylaschydrot ot shydrbbtomieosulfuris; sand phosphericitafd ortio
carB69aRIM AR A RUCGRA S 6B MABIC - SUGGINIGH ARG ARILITICix- membered

Nonlimiting examples of salts of compounds of the invention include, but
phegsd- REEiRh REATE Ry EHIBHE R dtobromide, hydroiodide, sulfate,
cachigl ifabelcehyeroxyethadsutionateophosphaliphiyd0gE) HBSphate(OR, or
m@ﬁ%t%ﬁh@%%t%@géﬂ@Jﬁe@r%%‘ﬁ’i@%i&%ﬂ@Hﬁt&éﬁ%ﬂ{%&e&%aﬁ%@p%{»%e1

camphorsulfonate, Citrate, digluconate, glycerolphosphate, hemisulfate,

hetprapped s A RexAn Basd Ao Rh Atd heeates dralehirem RyRarits, maleate,

RS methanesulfonate, mesitylenesulfonate, naphthylenesulfonate, nicotinate,

RS RAMONR, Pectinale, persulfate, 3:phonypraplonale, PICTAE: , ey
plvafate, ﬁroplongte, trichidroacétate triflloroa.cetate, qutamate,

are fipeididnate unddcarbadeictansaivinatelcrryele, gluconate, benzene

G isulphonate, and p-toluenesulphonate salts. In addition, available amino
groups present in the compounds of the invention can be quaternized with
methyl, ethyl, propyl, and butyl chlorides, bromides, and iodides; dimethyl,
diethyl, dibutyl, and diamyl sulfates; decyl, lauryl, myristyl, and steryl
chlorides, bromides, and iodides; and benzyl and phenethyl bromides. In
light of the foregoing, any reference to Chkl inhibitors appearing herein is
intended to include compounds disclosed herein as well as
pharmaceutically acceptable salts, sdlvates (e.g., hydrates), or prodrugs
thereof Chkl inhibitors can be conjugated or linked to auxiliary
moieties to promote a property of the Chkl inhibitor that may be beneficial
in methods of therapeutic use. Such conjugates can enhance delivery of

the Chkl inhibitors to a particular anatomical site or region of interest (e.g.,
A trimory enable crictained tharanaiitic concentratione of the inhihitar in



Cyclodextrin derivatives suitable for use herein include hydroxypropyl
acyclodextrin, methylated a-cyclodextrin, methylated O-cyclodextrin,

whydnexyeibryl 13- cyclodextrin, and hydroxypropyl O-cyclodexgin isze07/0801560
Hydroxyalkyl cyclodextrin derivatives preferably have a degree of
substitution/modification of from about 1 to about 14, more preferably from
about 1.5 to about 7, wherein the total number of OR groups per
cyclodextrin is deﬂh,ned as%\Eb\(i degree of substitution/modification.
Methylated cyclodextein derivatives typically have a degree of
substitution/modification of froin about 1 to about 18, preferably from
about 3 to about 16. ‘rAJgnowﬂﬁaethylatedlB cyclodextrin is
heptakis-2,6-di-0- methylb"zeyclodextnn commonly known as DIMEB, in
which each glucose unit has about 2 methyl groups with a degree of

Vi 4aFstttiBH Grabaty tacNrbinge CShRTERIEHY RPN B RiBEE A0 more
thawklieh eande used imdhe disclosed comppSITians srnBthylatedtionally

Qui)m?'% lcﬁ?% tmz‘ﬂ [ 3 doni%'f}fon] tﬂv}ﬁ%‘t% 3- %I{Gbg?éiﬂ ok y O%g HOW‘QI

erent degrees of substit out
-CEP RO éﬂﬁ%d@(ﬁé&ey@ﬂbﬂ&xﬁ’ n¥@re-described, for example, in U.S. Pat.

cadd @S 1 3iAkS Dl dn R dar ﬁ%yﬁﬁ?@?&%%&%ﬁé&aﬁﬁ%ﬁ@g@@&%;Yp%;m or
_NR353,257; 3,420,788:.3,426,011: 3,553,191 3,565,887; 4,535,152,

2 18 2 nifrogen-contaiiing hetcrocyelyl; and’cach’R is hydrogeh.
IX.  Urea compounds described in U.S. Patent No. 7,856,925

A compound for formula (XVT)

R* R!
0 Nl/\\;/
NI NH

RY (XVI)
or a therapeutically acceptable salt thereof, wherein
X is -N- or -CH-;
R is selected from the group consisting of hydrogen, alkoxy, alkyl, amino, carboxy, cyano,
halo, hydroxy, and hydroxyalkyl;
R? is selected from the group consisting of alkoxy, alkyl, alkylcarbonyl, amino, cyano, halo,
and nitro;
R’ is selected from the group consisting of hydrogen, alkoxy, alkyl, amino, aminoallyl,
aminocarbonyl, arylalkyl, cyano, nitro, -CO,R®, -COR?, and-SR°;
R*is selected from the group consisting of -(CHRH,OR’, and -(CH2).NRR’;
R’ is selected from the group consisting of hydrogen, alkenyl, alkyl, aryl, arylalkyl,
cycloalkyl, and (cycloalkyl) alkyl;
R® is selected from the group consisting of hydrogen, alkyl, aryl, and heteroaryl;
R’ is selected from the group consisting of hydrogen, alkenyl, alkoxyalkoxyalkyl,
alkoxyalkyl, alkoxycarbonylalkyl, alkylsulfanylatkyl, alkynyl, aminoalkyl, arylalkyl,
arylcarbonylalkyl, aryloxyalkyl, arylsulfanylalkyl, cycloalkenyl, (cvcloalkenyl) allkyl,
cycloalkyl, {cycloalkyl} alkyl, heteroarylalkoxyalkyl, heteroarylaikyl, (heterocyclyl)
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4,616,008; 4,638,058; 4,678,598, 4,727,064, 4,746,734, 5,376,645;
5,134,127, 5,376,645, 5,602,112; 5,804,568, 5,824,668, 5,874,418;

wb, 04 (20,048,845; 6,133,248; 6,136,846; 6,218,374; 6,284 FA%2007/680150
6,509,370; 6,583,125; and 6,982,253, each incorporated by reference in
its entirety herein.

alkoxyalkyl, (heterocyclyl) alkyl, and hydroxyalkyl;

R® and R? are independently selected from the group consisting of hydrogen, alkenyl,
alkoxyalkyl, alleyl, alkylsulfanylalkyl, alkynyl, aminoalkyl, arylalkyl, cycloalkenyl,
(cycloalkenyl) alkyl, cycloalkyl, (cycloalkyl) alkyl, heteroarylalkyl, (heterocyclyl) alkyl, and
hydroxyalkyl;

m is 0-6; provided that when R is hydrogen m is other than §; and

n is 0-6; provided that when R® and R” are both hydrogen, n is other than 0.

X Urea compounds described in International Patent Publication Ne.

WO 06/672589

A compound of formmula (3XVII)

X TN B 7&”\\
3 2
I | . zZ
N =X Tf NH N
Y R? RO
1
R (XVID)

wherein

R' is hydrogen, or unsubstituted or substituted alkyl, halogen, hydroxy, esterified or
ctherified hydroxy, amino, substituted amino, carboxy, esterified carboxy, carbamoyl, N-
mono- or N,N-disubstituted carbamoyl;

R* is unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heterocyclyl or unsubstituted or substituted cycloalkyl,

nis0,1,20r3;mis0, £, 20r3;pis0,1,2o0r3;

cach of R® and R*, if present and independently of the others, is unsubstituted or substituted
alkyl, halogen, hydroxy, esterified or etherified hydroxy, mercapto, substituted mercapto,
nitro, amino, substituted amino, carboxy, esterified carboxy, carbamoyl, N-mono- or N, N-
disubstituted carbamoyl, sulfo, esterified sulfo, sulfamoy!, N-mono- or N, N-disubstitated
sulfamoyl or cyano;

R® independently of R® and R?, is unsubstituted or substituted alkyl, unsubstituted or
substituted aryl, unsubstituted or substituted heterocyclyl or unsubstituted or substituted
cycloalkyl, halogen, hydroxy, esterified or etherified hydroxy, mercapto, substituted
mercapto, nitro, amino, substituted amino, carboxy, esterified carboxy, carbamoyl, N-mono-
or N, N-disubstituted carbamoyl, sulfo, esterified sulfo, sulfamoyl, N-mono- or N,N-
disubstituted sulfamoyl or cyano; R6 is unsubstituted or substituted alkyl, unsubstituted or

substituted aryl, unsubstituted or substituted heterocyclyl or unsubstituted or substituted
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Modified cyclodextrins particularly suitable include hydroxyalkylether
cyclodextrins, such as hydroxypropylether, and sulfobutylcther (SBE)
woyelsgdextrins, such as SBE-14ft-cyclodextrin, SBE-44ft-cyclgdepttring@ndo:so
SBE-7-13-cyclodextrin, where the 1, 4, and 7 designations indicate the
average degree of substitution/modification of the cyclodextrin (available
from CyDex, Inc. of Overland Park, KS USA). A specific cyclodextrin is
cv@BEYT. p-cyclodextrin, sold under the trademark CAPTISOL(A)
ed&hefsdn@Et%d@epﬁﬁebamﬁy%c WNferd&NAR Kgnsas, U.S.A. As

used herein, the term "degree of sub stltutlon/modlflcatlon as it relates to

Y ieyeotiEriiesriviiived %fe‘%§ £ B HOTAF fdrhise st OR groups per
Ardyelodextinmalectiigeltianindenstopdathiat comeparéially avaialler, is
nifEP AR AR AL SRR N AL et TSIBR oS
ving varying degree of substitution/modification. FOr exa
Ph%?‘d‘?@k‘j}ﬁ?ﬁb??‘fﬁ@?b]@H@%ﬁﬁheﬁé\ﬁng an average degree of substitution of 3
still contai mount of non denvatlz 13- cy, lodextrin of about 5%,
while hyd xypro %c% X rlnﬁﬁlfvfnib %ve?) Séfulé‘g‘ﬁé‘éaéf’ nal Patent
Pulibginution W@@o&is‘iﬁés an amount of nonderivatized beta-cyclodextrin
of less than about 1%. The term "average degree of
substitutioft/AROMAEIGTHFOIATE (S1XHY to the average statistical distribution
of individual substituted/modified cyclodextrin molecules of a given
cyclodextrin derivative. Iodeman complex with guest
molecules, due in part to its @o&g [ucture. The molecular
structure can be analogized tq that of a doughnut e.g., a configuration,
such as a truncated conequ@&hnder with a or hole in its center.
Without wishing to be boyind by theory, thg guest Mplecules to be
complexed are trapped within the hole or cavity of the cyclodextrin
molecules and/or are assqciated witt the sideghains of the cyclodextrin,
off the "doughnut” core, a eld theﬁe through!some binding mechanism
or mechanisms, such as etectr tic interactions or Van der Waals
interactions. The size of the hole or cavity, both its diamet&f'éand depth, is
whipfienced by the number of sugar units in the cyclodextrin molecule. For
instance, y-cyclodextrin has two more sugar units than a-cyclodextrin,
theydpbee Lok RHESBEIEh NS er diameter and to a greater number of
A ipedsibie Siieslio nﬁmmp&emﬂ@oﬁﬁaﬂgdlamawrda@mﬂﬁmd myd@di emﬁrths
het GRS RLMRANCAHANT A% Wel &%tﬁ?tﬁl‘e% 86} | A0 %P

properties of those modifications, can infl uence e possible n er of

~el%%ﬁ61@%%}6rsrgﬁegoneeﬁnwfeﬂé%ﬁeaﬁﬁ%ﬁlﬁsﬂﬁfne}m%?@@@wm@i&&h|es
cyiﬂﬂﬁih@ﬂ)n zmkaga;tﬂ)hmm@d]ﬁﬁmmyclmmm Ax@ROUEGsople the

; n11 er for nmo ified F cyclo extrln1 bout8 |th rH(odfed
16’EGIDCVC 5% ze AlLKOX C O(Q’C QOX di 1(%%6]‘00?6‘, fl
yclodex NG can ave plexati tes’y & haing of the

hetey@mu@xamwiﬂ%@mammmwhhmbemmcguéshmmmwsmmdmmﬁ@el
hydk &%ﬁﬁf&ﬁ%l ThedmRXImEeORMbeR RFEYAREOIRAUIETIRAL LAY RRFPIgKIRY1;

, a particular cyclodextrin depends upon the number of sugar units of the
b‘y“&%&‘&%%ﬁ“’tﬂ’é ﬁﬁ%%?l%{ﬁ‘él*fﬂ%ﬂlﬁ%}‘ BFng KO0 S T thgarboxy, cvano,

halcysidd@xdrin, and the structure and/or size of the guest molecule. As used

R> DEI RN, e%ﬁla%%%‘ﬂ%c’%@éﬁ!&é&ﬁrﬂé’@; 8%%%%2Jﬂt%ﬁﬁgﬁ’&#ﬁ“ﬁﬁ%@the

Chk1 inhibitor (t g}éest molecule”) and the cyclodex rn hbs |nteract|on
dlk%’éY?‘BE%YletlFW 'ﬂq@ &Wbﬁﬁ@‘é&&%@%@ln’%ﬁ%}%ﬁ‘&é}Bﬁa'ﬁﬂ F fhend R,
togeyelodextin xomtibatiigitesy Thadntaraciiomhetyednthe Cal inhibitor-and
clode tnn era I is re S|ble to allow for xation, or
X e B

Y sgdgirsd dependsly a“«?#@ﬁﬂ’rﬁlmb‘ﬂé%} canceriseis, AUvbr ortdeNiKewherein

r* ifhgamouatoheyelodextindnsocampasitiondigsiosed herein may be
widely adjusted to achieve desired physical characteristics. Such
characteristics include, but are not lihited to: increased solubility of the
Chkl inhibitor; decreased toxicity of the Chkl inhibitor to undesired targets;
and/or increased stability of the Chkl inhibitor in the composition.
Therefore, the amount of cyclodextrin can be determined by an effect on

one or more of the above-mentioned proprieties in the composition.
Methnode for meaciirina one ar more <iich charactaricetice are within the



The number of moles of at least one Chkl inhibitor that complex to one
mole of cyclodextrin in the compositions disclosed herein can be as great
wasthedaxdmum number of complexation sites on the cyclodexdtins 7080150
some embodiments, the mole ratio of the at least one Chkl inhibitor
ranges from at least about 1:1 to at least about n:1, where n represents
the total number of complexation sites of the cyclodextrin. Where more
L' tharl.ome oyielodéxtrin islgredénhinithe agmpasition off sbaydbe dakencte;
R LERIRSE G BYRIATE RIAL A UIRGY L SOMBIRAHEN BIIEE Aoy carbonyl,

cyclodextrins present. As mentioned ab ove in some embaodiments, the at

sl pefiisareony mRTbtE eniprsd At bk anslibsbairlsabeayl

haic@mpaungdylnseroer-ambedineniby ISRecHie- Mol saliosf tapkiuinbibiter 4o

(Nﬁ Wg 'E:I’Elu |r110 ude up to about 9:1, up to about 8:1, up to about 7:1, up to

u‘f % a%out 5:1, up to about 4:1, up to about 3:1, up to about

R znli Pérﬂucupdmmaﬁemlmilcmﬁéﬁpm@le gatio cangesinelddrirem ebplutidl to

cy@bai15:1; from about 1:1 to about 4:1; from about 1:1 to about 3:1; and
from about 1:1 to about 2:1. Further contemplated mole ratios of Chk1l
inhibitor to/cyelediextrin 'thchtade ‘aliout d2naboeaitl Shamnd abbbitadcded

hy &9&'&9@&? g#o%%e&tﬁammo the (F‘(]; (Pfglj RQ&%@ T g&lﬁ%ﬁ%‘?ﬂn@ etg%lﬂatlY)P IQQJIIP{:lare

admlnlstere In con unctlon Wlt an anticancer agent In sbme
chghBudiehicaie @thaawéérl Afewt reabhThEREd Seloeriianyiserbsated,
th &@i@@@b@f@bﬁb@mﬂmm@ Tiselosedihareimhwibile fampihenciudes

o qm nis, th ti anc?ra qt iS ehdrp |ster$]d S|multaineous either
L T A G S e St

noﬂmmisda@t@@raa@émmmmﬁé alwtrﬁémp@@{%%@émmﬁdm@@aﬁabléogfyl or
de&w&@m;aghawﬁ@w@t&@ﬁ@@@Bﬁ&aam@ipg@mt@ﬁé@t%gs&grﬁpgamrhﬁi%x

emothe eutic_age tion, or.b h In some em ents, the
G P i e RSO e D
agent, Whﬁﬁ%%&?"%&&’é!ﬁ%? Afgr-giscavered, whether natyrally

occurring or man-made, having an ability to su ficiently activate Chid
Cy QSR b MRS b GelelsEIe SrfesionsRtaye RSB Iw b ifedrGeed BRilrly
as aelivaien forcpitrpeses obihisdnventicidyrmethoas knyam dorithesaidctd Gne
thc”c‘%“u'ﬁr&')%% methad, the '&8§ nh‘?u%é'%‘&'f% Eﬁ &SN nc'ﬁlme;%‘é%reg ﬁmu s
fidication of Chkl 2 gff\/a’tlon of exampe t ﬁ % oryﬁ';l?lono Ei% f
Cdrs@?-mfé@ gadeana 8dly agyses wmwmm@m@lmwwméw%fmn

ex aazfﬁﬂé téeatm%evwmsuggmkmmnyt%@@tw%x@h{@ drdapkbAGHUALORT, alky!,

arre ceI cle ata ific_ phase of the
C S T Ry s et TR B et phase” for
Hethabﬁduaﬂémmgmmtpma&esambmaim% oltheteell eytlé phisés except
Iy dRIIQRIS, ] sC|Q§1%m30g podimentsdhe &kl aetivator will induce cell
ycyg%%' a?re%ﬂat di phafge In other embodlme?lts the Chkl activator will
induce cellreyelenarutisingt’thai Siphibigendinaiii kotharembodimenisy dfeontains
a C%Q(lﬁil C%c];%a% M} (Q(éuce cell cycle arrest at the 62 phase. The
proportlon 0 s in different phases of the cell cycle can be measured by
those skl"@'ﬁel Rthe it using apyeneief R yariaty.af techighes Folip contains
example, a fluc]) esc nt DNA-binding dye, propidium iodide, can be used to
@ CHR s(ﬂlé SiS i1 dfifferent cell cycle phases. Since cells in 62 have twice

[ &S much DA @508 Il%r!@n@* H@Qﬁiﬁ §npﬁl§5§er1%%ﬂ%§agwdaﬁ'ﬂb&m§émeﬁléﬁlt@mmpie

amount of DNA, the technl)gue allows oné to identify cells in different
ﬂwﬁﬁé&e@ﬁ%&ﬂ%@ﬁﬂ%Nﬁ Ehritetht B ERIPPTIREAHEASBcda R b ERPiRE™S
sub@titu@ial @&ih Ime_s@mﬂ{tgmqr specimkens: (GaraeialonMethodstifCetth one or
mme‘?u%gé( L 8 R hﬁlrgha%rm% %’ogel”ju W§u8%011 an be |abeled with

he nuc anal romo- deoxyun ne (BrdU), then fixed and stained
WIth a fluorgscent-tagged-antibedy @ BhdlinBeth, ot these methedsamalay
fluorescence cytometly or fluorescence activity cell sorting (FACS) to
quantify the proportion of cells staini¢fg with these fluorescent markers.
An additional method for identification of cells itt different phases of the
cell cycle includes staining the cells with antibodies to markers that are
either specific or selective for cell cycle phases. An antibody to the

phosphorylated serine 10 residue of histone FI3 is highly selective for
mitontic calle An antibody t0 nhoenhaorviated cerine 7058 nf the



anticancer agent is within the level of skill of the ordinarily skilled artisan.

Factors used in the selection will depend, for example, upon the condition
wheingdwated, the cell type of aberrantly proliferating cells tasgetaekzos7/020150

whether such cells are to be exposed to the anticancer agent in vivo or ex

vivo, the recipient's health, and other factors which are known to those of

ordinary skill in the art. Available anticancer agents can be adapted for

use in the Eonfroh Ghany dberrantlypnoliferatingeset| typsornyvthie comdjtipnise
a.wlfﬁéﬁg t}g{lﬁnﬂyl &8 19§%'HRJ§0&9’$1%¥'%‘?0{1&§&@99&§1}&S§gu@ QF a}:henfzi or, na,p hthyl.

non-cancerous a erranty rolif eratlng ce |S Iower evels yplca
Unlisa Qi anshshchisde At e ﬁéé%ﬁ@“%&%ﬁ?%@lﬁé?ﬁhﬁ@%@h?“ﬁ@c or
m@egaampie plevelsofradidtionreugs, inlirasdateil (LMYsadiationfanrdianiowalo,

Yels et Sﬂ'tabieééﬁwg‘eﬁ?@%ﬁﬁ%”%&e o”?{e“%‘ggﬁi‘é?i%) BaYRe

use in 2tﬁe control of aberrantly proliferating cells act to the

N(RveRBorNRHC(O)9RNiBitRIHPeHBNOERIDBrBlferalisritrssite Rtarding the
N(l’@@@)wﬁhmﬂé@@ty@mﬁm@rmwnqmgggqelhﬁ}@ggg@{ate or ellmlnatlng such

o t|o ihi uIt er fro creased
N(E é'@ raphi c(gl% f[ aSe ég%} éeﬁ é%%th(%% S’éf’tﬁ]?caﬁ"d
SRQOEthb}l &hw@@ch@rﬁsmwnﬂiﬁlﬁll@a@ﬁ@mﬂ amjitatiaps inciude, but are
not ﬂ[ﬁ‘éﬁ nting.aRerantcel e&%h{@ﬁ%ug@m{pﬁ ans, ngQ&w hehsaaLcel

proliferation o prior to occurrence, or inhibiting the récurrence thereof.

R RV S Wtﬂ?ﬁh&ln@m&eﬁsfé%e% MﬂwaﬁxmﬂﬂaapéFlwmghﬂlmhke
’I'hél‘tt—Srﬁs)T"ﬂ'Bj)KC agleprs panipecused Chermmpeuticallysinawvorteeratarg] @foup having
n\i? (ﬁg{pllferatlon of aberrantly replicating cells. The agents also

e used In Inv as a prophylactic to prevent aberrant cell proliferation

or the manifestation atSyRIPtamsasaRpRiRdithenawithc 11;10 qutcﬁww&nmg

means outside a I|V|n% SUtheCt Exzil Ples of a vivo cell aﬁt}ons include

oI eI EE BN BioT 09 ica sglr?f%?es SUYIY AEHERG o%%sde sgmLBI%tsnﬁ(l)%a“

aromatvansgofauam atéc;smlshmptee baiarbadgaired byemethisds:we br

sullsBRNa indPened: RyrRmplary hielagical duidsamplrsdnaiidalioptom. for
cerebrospinal fluid, urine, and saliva. Exem {Plary tissue samples include
t

x4 AR DIRLi S IR T thid- COMBER the( et ent ormUfariohs Rl

whbeiinRiusne rous @pplideiiads, hathpihesapetiticughgrexpearichantalit are not
Ilmll‘e’@%%?&%#'m poans 3, compoynd Administered 0 & buman, on fﬂhg¥1y1

animal in a therapedutically effective amount to Increase the sensitivity o
isotaO Y- é%@é%ﬁih@‘ﬁé’ﬁéqléb%‘ﬁ@ﬁ%ﬂﬁ@&’ﬂat@fbﬁf%}ﬁﬁ’étél‘ﬂh‘éff‘r’éﬁltrﬁé%ﬁ"&f and
thigdisealses treatable with electromagnetic radiation. "Radiation”

includes, but is not limited to, radiation having the wavelength of 10-2 to

100 meter&he term “hEkairiptés of chemotherapeutic agents useful in the

present invention include, but are not limited to: alkylating agents,

such as nl}mlliﬁgtéﬂnmb%‘i% (&5 Hmechlorethamine, cyclophosphamide,
|fosfam|der(%)eégpa@poagdl\%lorambucn) nitrosoureas (e.g., carmustine

(BICNUE13)), lomustine (CCNU), and semustine (methyl-CCNU));

[ ethylenimingstand-metayls elamines (e.g., triethylenemelamine (IBM),
triethylene thiophosphoramide (thiotepa), and hexamethylmelamine
(Hexaleng)Jieatkyl suifonatestte:g. bislifan); and triazines (e.g.,
dacarbazine (DTICS h?;% antimetabolites, such as folic acid analogs
(e.g., metHofrékHedttinetidxared ﬁﬁd\‘pemetrexed (Alimtat)); pyrlmldlne
analogs (sH as 5 ﬂlé,ob\ §ouralﬁ)l 1(65 m quorode%xgurﬂdlne eemclta

eiim 7 INeANs car ? cic and peterocye 1c
cytosme ara InOSIde raC, Cytara -azacyudine, an

ahpi’@%ﬁfl@l@mﬂ@cﬁéyey‘ﬁdMé)dlaﬁd)bt#méllaﬁ%dcigel(e‘]@}lo@M@éﬁf@{}dmﬁgwh

muﬁﬂsai@g me@ingyr@@thﬂ'ﬁaméaey? eaxyseformysindReNGstatimy substituted with
}/throh d& non adenlne EHNAL\)) fludaral‘[u]pe pEos Pate

onezochaloxe nd 1 érﬂ%l ot L?Qéa%‘?}) ed'above for aryl groups.

ar on
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type | topoisomerase inhibitors, such as camptothecin (CPT), topotecan,

and irino ¢ n; Biological response modifiers, such as G-CSF and
woMeahiBifferentiation agents, such as retinoic acid derivaigyasiiszen 7080150

Hormones and antagonists, such as Adrenocorticosteroids/ antagonists

(e.g., prednisone and equivalents, dexamethasone, aminoglutethimide);

Progestins (e.g., hydroxyprogesterone caproate, medroxyprogesterone

acetate, mégestriolaoetate)) Estsdgensdebyn- diﬁtki}ﬁliﬁ@;lbﬁﬁéfﬂL ©thyiayted by a
au@%Elistda%l{;ﬁQH}]‘Q%E%‘E%;'%{,AH%%W?\H%u(z% 9933%@8?%“‘?{925;; ndrogens (e,

testosterone propionate, fluoxymesterone equwaents ntlandrogens

ege §y, @Uﬁﬂmﬁ%f@l*g@ﬁaa&rfbgﬁupéréﬁgmﬁﬁ&%ﬁ@‘%ﬁm@@@ laciprblide); and
Nonsteroidal ntlan ens lut |de) Nat raI roducts
dFa TS o 001 ?unge gr g)'l:?aﬁc? {'%1 m Iso caln {)ﬁrl'xc aali(%%%)glpound n

such as Anflmlttﬁlc dru chitaxs
cogipisiastinel (W(LB\;ﬂwncnsnnen viﬁ@rmﬁiwetaﬁlamm fdocdtaxelproach, wherein

a c%%ﬁ@ﬁﬁld%'@ﬁu%t{&m%% mgét@r 1’%9!%%@ @A@Eﬁé@ﬁiﬁ%&twn then

etoposide, teniposide); Antibiotics ﬁli(eg , actinomycin D, daunomycin
‘elf%ﬁq&ém%ﬁj”ﬁﬁﬁo%biﬁﬁ’@&ﬁ ‘5‘?&%Bmﬁ%%%@a‘fﬂt%ﬂ%e‘ﬂéﬁfﬁmcu‘?fomm"1"1’5’)
altbhldemycitosphican yeupdmchsarhy cim)pmitd (ayc HCD dagiinen sl inadaden of

prm&g 'Q%ﬁngnﬁ}%m%%a(% 9 QEL'S ?E\%@w%ﬁ% a‘?ﬂ}@%ﬂﬁ‘éﬂéﬁémm v of Drog

Radiosensitizers e.g., metroni misonidazole,
Degiga sty é@ﬁ%azﬁrédﬁmﬁd’ﬁréaz%}@ Tiieanighaiste Sz dfe Filksron ot al.
MADESs. BEY, RBH14555R4233, nicotinamide, 5-bromodeozyttridine,
5-iododeoxyuridine, bromodeoxycytidine); platinum coordination
complexes; ®uptved cisplatires canopistin coxaliplatiopantmasdnediore

or @ IO XAREERE oRYRRUIRAMICAT R SHE-AS VS RMHFRR 1R v1dc a prodrug.
methylltydrazme erlvatlves such as N-methylhydrazine MT

SugBledPis e meTude, "R QRO AT PR HIRES ST SLERIdS ﬁﬁi’o‘iﬁﬁé ltalso is
apitepHRDD Hand dufiodiotéthamidt e, ICytokn e&mmﬁlswra@rtelmg (a, I, y)and
interleukin-2; and Photosensitizers, such as hematoporphyrin
derivatives; [PHEISHE 239958 AroppRHACH 10 EvE BeEpean grist as their free
ba@t@mm@wﬁb&&nﬁﬂ}zﬁcw@mmme %hﬁ@&ﬂf&@&h@ﬁ@@@%'“@hax maceu’zically
acdiBpithalpcyanines, phihalocyanines..and zine '%B%E‘a oundsds
Cﬁ%ﬁlo herapeu ics stich As lonizing racf%flon Sadiation: 171 aaa?lon
Salsibladaehationndiwavivietdightd daefiagit ﬁnﬁan?@l@tradbaﬂm,ﬂﬁﬂemgweﬁﬁée

co@@@mr@} sEpsamplas offadioactiverisalapasitisesin radiation.theraption,
Ra-226, f‘\fpo -60, Cs-137,.1r- 19%@nd Pl 25. External heam therapy

i G R RIS SR TP KL ATEPLeS:for CREREB e
andbaii@kecmaldrynewﬂéﬁrmj béamradiatipastherapioegimeddsidn8h2 Gy per

p139§§éc&9{é‘iﬁ %%@!Q@é’i% eagh YM‘?&&E‘&VC%?} WERlRrASRERIR0RN Bfain o

partlcu ar clinical situation, wherein the abbreviation Gy represents a Gray
d\mﬁ@ﬁ%?égmgdflplp@agf fregpd with pharmaceutically acceptable acids. Examples

of acids which can be employed to form pharmaceutically acceptable salts include morganic
acids such as hydrochloric, hydrobromic, sulfuric, and phosphoric, and organic acids such as
oxalic, maleic, succinic, malonic, and citric. Nonlimiting examples of salts of compounds of
the invention include, but are not limited to, hydrochleride, hydrobromide, hydroiodide,
sulfate, bisulfate, 2-hydroxyethansulfonate, phosphate, hydrogen phosphate, acetate, adipate,
algimate, aspartate, benzoate, butyrate, camphorate, camphorsuifonate, citrate, digluconate,
glycerolphosphate, hemisulfate, heptanoate, hexanoate, formate, succinate, malonate,
fumarate, maleate, methanesulfonate, mesitylenesulfonate, naphthylenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivaiate, propionate,

trichloroacetate, trifluoroacetate, glutamate, bicarbonate, undecanoate, lactate, citrate, tartrate,
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Mixtures of any of the foregoing chemotherapeutic agents are also useful

in the present invention. Formulations The compositions disclosed
whelgieamprise a Chkl inhibitor and a cyclodextrin In variouscr/us2007/080150

embodiments, the compositions can further include an anticancer agent,

such as a Chkl activator. Other additives also can be included in the

compositions, for example, pharmaceutically acceptable excipients,
chpbhadjtisting agérts)stchds-biftersuiasovel astothendilditiy esiBbiemino
UI(Q;BU?BPEQLQOIQ' ?Q%h%%‘ﬁ%‘é%?ﬂb%&@& gﬁ%ﬁ%\é 3@94%%9 MG ALty ethyt,

combination o ditives, as may be termined armacist, an

progerb Aty physlenss. r@@@aﬁéﬁaﬂ%Pé#férglawé%ﬂn%ﬁ}%kmlmweavé|évaml

sulgicionadhichu ke rﬁpm@oaﬂ@@t@ywsmdu&&@rbimm exppies; ehsuehyyl and
ad |t| s |n Iud comblnatlon r sub or@hq&altlggghsuch as one

e
MG S S e R
heggi imgindeatientchnls @@@nlohetrle Hisconhidations isclhte r@k?amg@@lbrellmh
acdRRIQEMLEOIORQ (e.o., hydHSIMERIRQdIMents. Chk 1 inhibitor
formulations can be prepared in the following manner. A stock solution of
the free ba3e foriofcthe @ bklcmbiibiterd s prdpdredafiihe desigd to promote 2
pr&RNCERERANAN N SRk aym@?ewaﬁm T nﬁﬁﬂ‘oﬁ%‘ﬁéﬁ&a&ﬁé@ﬁ% SRk

solution of the cyclodextrin in a solvent, such as water, is ad
CORBEAITEF PrivbARES I 58y bl rinbhiorete s pislistdar AR UFahdte or
;-cg@mﬁw@ﬁa@ts(CT@eapddnef)mﬁatsimu*s&ﬁasmtb@a@eijﬂ@te@h@tﬁiﬂgal@nownhe inhibitor
Eﬁechnl les, su h as t dlto fabufger or .other Hst n%%gent.
in et ¢ %t alte% WATMAaco mn % 1d1ma(:(1 namic éjrolr)é) ¢ ITMIGTOTS,
S mixture then can be Turther' manipulated, acco 1O VATIOUS

andpioiments divenssed 1né¢é@r ‘f@fﬁ‘@i&@ﬁéﬁ@f éd?diﬁgbaﬂf anfieinkiicegbt

moaeﬁyct@,wm@cwee@gﬁﬂ& andonihr liRofde xR as-adaitiopaly Bt dics

It ti o] lat d t d te of
o ﬁ%@?ﬁ@éﬂ?ﬁa%%é?ﬁ%ﬁ%?t%ﬁis& R G

Ligeldivadetetors waalypohilizatiosses sprayrdnyirtgd, amadidifiedifotidgdetip acidod
Ilpm%g%@cq to prom&@%r@hiqgfﬂﬁnfﬁgmy tﬂgg& 9% i @Qg %&%399 ltgl%&'técﬁ; EQ}% e.L.,

invention can vary widely to suit the intended purpose, as wi
Braglsrecintdd by tHsee &kiIEd I &) In some embodiments, an aqueous

C cg}lg ign of of the disclosed formulations has a pH of from about 2 to about 8,
y|n other embodlments from about 3 to about 7, in other embodiments from

about 4 toﬁi@%&ﬁaowemersem@@dimmst)ram:@mul&qzd&:@p&ua&@uFor
rmulatlons which are in a solid form, the f the f mul%tlgn refer; I{?
S e B e s e
CY@{S@EW@C@ irempiated ipHsrof thevidedvakationsganinets in are agpledusin
Inmgo&llewg%%mﬁéﬁ frdlo R Ridy BRAIY 2.8 ahout 24, .:2BOME & ur units.
about 2.6, abo 7, about 2.8, about 2.9, about 3. 0 about 3. 1, about 3. 2,

about 3.3, @kt Sdyaboyb3:5 @biouk 36 ahdlisS. Tyaldek @8, about 3.9,
coxﬁ\%%‘ia ygaéal%ﬁ% oF nﬁg%t ﬁr%m%ﬁ%&f%‘a ?ﬂe%?q%&ﬁéo%g‘%}ﬁée 2w Eoux%lllles of

about 4.7, about 4 out 4.9, about 5.0, about 5.1, about 5.2, a

usesplsie S dexHipsRauge dnp ateel ptt 19 Mot = Brapdies o, Bboursio:
cyc&mutrm PEOLEGR cAbaUs &3riab ot Aialei 8. Fhab a6 caheuig. 7,

groggﬁ rte .?qéa’venggcl’lu ttog)z{ abOUt ;Cgbi%gex%gnl %1 12%3\;% ?ngqugb 1uotqg \%‘ﬂ? 3 %)lfl“tt Cz]ail’l
alkyhgiouss shshad m@m@t@ddﬁhﬁiﬁ@ﬂgmamiaf@étﬁt@d:méef@épmmc?ﬁg@dﬂmsm

R iSHeheATthase, gﬁﬁﬁﬂibﬁ@@ﬁi Qsupaide mm%%%ﬁ% QLR FREAURANONuch

or an ub -combinatio armaceuti aIIy ept ge ex0|p| nts, include,
5. B AP RO ARG ARG L) LR GIOSe SRS RAG B 2
CHd@Bé{l@]‘I)d’ﬁyld mxyéﬂﬂg@lét@ﬁigruﬁmlhrg@m&md@d@mw sodiusnctifordanded
ey RO, W&ﬁ%é&?&%@&%ﬁt@ﬁ&%@'%ﬁos%‘if%%&ﬁlgsz Rirals salts,
phosphate salts, polyols (e.g., polyethylene and propylené glycols), amino
acids, and surfactants such as polysorbates and bile salts.
Formulations as disclosed herein catb also include a preservative.
Exemplary, but nonlinuting, preservatives include benzyl alcohol,
benzalkonium chloride, phenol, m-cresol, methyl p-hydroxybenzoate,
benzoic acid, phenoxyethanol, methyl paraben, and propyl paraben.

Any pharmaceutically acceptable liquid, semisolid, or solid excipient
lknown in the art that carvie ac nharmacaiitical vvehiclae aor media mav he



Disintegrants may be included in solid dosage formulations of the

inhibitors. Materials used as disintegrants include but are not limited to
wstasehoneiiding the commercial disintegrant based on starchydpiplatabasoise

Sodium starch glycolate, Amberliteg, sodium carboxymethylcellulose,

ultramylopectin, sodium alginate, gelatin, orange peel, acid carboxymethyl

cellulose, natural sponge, corn starch, potato starch, and bentonite may
(dialtthelused aspisiettegrahts:in Rhie PHatmavdutidal composiiiansa@ther
fiBINIRAR0tS Iglide . NARINBIS ARHRONG SXGHANGR FERIDRd BUIRICH QUINR i

includ II’] 6lpOW ered gums such as agar, araga or tragacant ma
CHyseH QDGR GHNS B s Lnelers iR et aher o abiaHs %W‘ar@s

cy@lﬁ@ﬂﬁﬁﬁﬂlﬁﬁeqlﬁﬂteﬁﬂaﬁﬁﬁm in succinBiREersRYHe dﬂf@@déﬁlﬂﬁ'dﬂﬂﬁﬁl@
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In various embodiments, the compositions disclosed herein can further
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about 0.5%. Specific formulations include those wherein the amount of

water is less than about 1.2%. 51 In such embodiments where the

formulations are substantially free of water, the formulations are

lyophilized, spray-dried, or subjected to other such comparable methods

for drying a composition as known to those of skill in the relevant art.
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assay in which a sensitive assay system is contacted with a compound of
wintesestaner a range of concentrations, including concentratiang @ateioi 150
no or minimal effect is observed, through higher concentrations at which

partial effect is observed, to saturating concentrations at which a

maximum effect is observed. Theoretically, such assays of the
cydossirespehsd effdetvolintpbitoticompounds cein deidestiilbescasletrin, the
md%g{m'gahgm%?éar%%@g& deagiee of inhibiton %%@m&ﬂam%m of guest

concentration. The curve also theoretically passes through a point at
AR R CUhcunRf qu%alg%ﬁ?ﬂabﬂHB%gﬁbéeﬁé’fﬁﬁt%F the erRRabiEer
unenziine toladleveh thatisnitYathal ofithe tiffe rendd betwee thainimédang and
h e@ﬁ&ﬁgﬂ%l aﬁﬁﬂm%%@ﬂ]\@%{&m @ssay- This concentration is defined as the

bitory Concentration’(.50%) or TC50 value. Determination of IC50
values preﬁsr@taw&mad&)u@mgdﬁ@mm&@m@hamb@m&ahﬁﬁ@@lmg@mecn

hn| es.or cell- d.ass tecg]n Comparisons
o R B Sl S0 W e B 30h oo cer
wiboniparativec] 080 ydidestrivhareinida Higher IGS0vindicates that théhtest. The

intGRMBRYRY &S.165S BALE DB 3PYHe 'E:%?@&k%%%@&&ﬁ@tm&%ﬂmfé% RAJS

more potent, than a reference compaound. Chkl inhibitor compounds
for Rl {8 12550 s Bt fddd s Gue FOBGIME OF [eLE! tHRP Uy
the2BGmdMagriess. thamabouitdiOcaMcearlasaithan @bioLEia0 nM, or less than
about 20 nM, or less than about 1 nM, when measured using the
dose-respbhzenzygay! pislyde sl yemascdraitisctostd dirve miorpe widely
adjiﬂ’%&i datripblainerin seh 0 osa kSRS e RSHANEEABREVFRMLAS Bufasialo
e RS0 R e dosnde A
to wnémia@i thes @D gmfimhimc%qdrsmbdﬁmeﬁweﬂiﬂéi U@@dg@:vanlwmtylwﬂﬁimh is

ThiRRYE, @%&E&iﬁ'ﬁo?@@“@ﬁ&%tﬁﬁ’%ﬁgﬁcf@éf&nﬁ%ﬁ?&ea@é}?@c%ﬁgﬁg'&'%@Q%@the
utilized. The exact formulation, route of administration, and dosage

ab%ec’i’?S%é‘H’W’fHB‘ IRCRVIGUAT BRRRRS A Ve g Yﬂé‘ﬁéﬁBH’t&s@EB {0 11i[) 7 fkend 3
chddosagecamounthandidntervad dah oesadjustedtinddidualytioupaodiceby
meRIGRDA el e Alva SMPRYRgG thatare sufficient to maintain

desired therapeutic effects. In gerieral, however, doses employed for adult
human treaj&m@nmmﬁdlm@lmrth@lr@egelpml@&%me@{&ﬁgm@bmuﬁlml

i an fa outO to apout /k rdose
o B R D P e )
ameyivm SOwe/Ke, fa@bw@.@/tof@bbﬂme%&mg 2t UE B otdiabolb Q. 1%
to JHAKSHPHARRUKL. tg@t@@;atv&@gm%ge@mcBMM%@%%&%Q dnclude

sub- ra Ugs of any of the fore, 0|n es in %& % %nlncremegts.
CORRQSAHE 3?6&8’1%“&’#%%“&‘1‘?{}:% (BB Yorm (rthSHE e about
0.5%d mbimistered ahmﬁjmamw\ﬂtﬁ/ammmﬁaﬁ@eabag@% bbspétifiebout 3%,
abRMbdiments; the thesangytically sifecive ameuns aftheanticangeragent

can be influenced by the93|multaneous and/or sequentlgl administration of
abayid BhdanHibitdy pradeldt in e chivipseibAC Phtetblé arabaddge about
19%mb@dm@@@t&;dﬁteznherﬁmeum‘wm@ﬁemm@mmam/@ﬁbbec anticabegraagent

abo%%%ABé%Erﬁ%@” 'Qo%%%%%m@’&? A {ahiitor iSiess Q%Weabom

erapeutically effective amount o e same antlcancer agent Int

4°éb§éﬁ&é’o”f e@@ﬁﬁ%@%ﬁ Bifotwdet&rmnasiol? 6t ﬂﬁéuéﬂﬁ@ﬁhwé‘“%

abditerapeitisaly-eftactivedosage: akantisanceragentand/onehkdgnhibitan out
490|s W|th|n1the scope of knowledge of the treating physician, based upon an
dS(wc?u%ﬂ patient's specific disease, medical history, and other such
factors Scheduling of Administration In some embodiments, as
indicated above, the at least one antiproliferative (e.g., anticancer) agent
is administered before, after, or at the same time as a composition
according to an embodiment of the ivention, The frequency of dosing,
duration of dosing, and dose of the antiproliferative agent and Chkl
inhibitor present in various embodiments of the present invention may
each be independently varied to accomplish their intended purposes, as

will be appreciated by those of ordinary skill in the art. In some
oambodimente the antinrolifarativie anent comnriceac a Chlkl actinv/ator In



activator. These ranges are merely exemplary, however, and are

dependent upon cell type, the particular Chk | activator used, and other
wingsessdaaadily discernable to those skilled in the art. For examplg;Higose1se

skilled artisan will appreciate that the maximum percent increase for any

particular cell sample population of aberrantly proliferating cells will be

limited by various factors, including percentage of cells present in the

target phasécafthelpopulatioesprior o ChkobiadtibatorEontabtut 90%, ablst
20NACRISH aROVRHPRP AChiBYIRdosHbsatiaksynehuonizafion ofeel Cyslecis.

arrest in the cell population, the cell population can be contacted with a
wegshipsHifHReT %iﬂ@]&%‘?ﬁﬁ%ﬁ%ﬁ‘%fl e PROSEIIAURNROE T AR sifiericude
abandday, abime sufﬁeiemts mgsub_xstamiaallyo_abxrggﬁxeﬁhet ee%pmetaﬁﬁshbme
LA éﬁ%%a%%'{%%r%g&?"d%uﬁg%%tt%%?'%%% 198t cRmplete %QE% gpon

of all-arrested cells may not be necessary for efficacy. Those skilled in the

abeyt 4. abpre & hte Fprit 4 ShabRAC Hogrbeubf 2l dyrsieSeHeekpdint %o, about
528PregAtB MBYRe AchiByad 10.dispt oall aysleseheckpRinkmeshanisms

o B ONA RS G BMEIAL s AL B REAA o ST S

6791, stop: aberramuce praiverdtitn about 71%T hipse SKilladhintthe artbaill 74%.,

ab@RRESEIGHS W 10.0MveR INfOrmation £oRCRSING, GRIKEYS Brout 81%, about
sgnchronlzatlon and abrogation to practical use in the clinic or Iaboratc%[,%y.and
€

8 2ot teRhiviples tor iy grhen! el E Rk atiRutor; anbeid hARSILF,
abelose¥ftequenty of dose, and period over which to administer each dose

to achieve substantial cell cycle synchronization and substantial

abrogationnrespetitivedmesy he aneariuredhdst WildiExiyipsiodextrin in the
cozﬂf MR o reRemteithen @@yif&?a%ﬁﬁifﬁ@iﬁ@ﬂ%é?&ﬁﬁﬁﬁéa@tﬁ[@ﬁ&ig@tﬁw Rﬂg%ﬁiof

rect measurement of the percentage of cells.in variou ases of 1
Sl R R O S e e R e
60%@rbywik appreciatettiaat’thie fregeehicyramd dunatich bf Ghighactivaterecothiact
9sigh) %ﬁ%ﬂfﬁ?@éiﬁﬁqm{ﬂ}% adndicatad.ahavgcRadnfitenead by ihg el
[

type exhibiting unwanted cell proliferation. Like most cells, aberrantly
S S Hg U HS Y eyl L Gk verdaittate 2 Sdtypad P liferate
coffgstetithariotharspice t}aklaa{mw[ﬁ@tegﬁ@mbﬂr@ ﬁmet_ Gﬂﬂﬂgré@rceﬁamqﬂie},[t 65%,
orcIRAIME ’&&%?G%}“@%&‘&l'tﬂ&éﬁ%ﬁ’é{ﬂﬁﬁo ﬁ%ﬁe‘i%’c? DG HE 489 PARCHSAUS out

cancer or melanoma) may require shorter treatment with Chia activator to
SS%GuBSEPFTARY BREHOHi ZECEET B RO 8L Yo vifdct Batm B SR taFBr e
abaishawendaubiing itne (29, samReralabolress! gf-prosiaie Him o), Weidldr
mdfegllesanoeL.coniact with GO activalor, all elher biggs,beind shupl.fo
induice substantial y synchronous cefl cycle arrest. Imes
wegtfeetivekbialibiios iibsapriaresticyclésynenropizatombyed Trkinhibitor
carPGLIYAQLANBY MRS (i MIRLIRS MR RG NQUISQHR QLS HINSAME via
embodiments, it may be p eferag)le_ I desirable to administer a Chkl
? VRV AtoY Plﬂb%c}%%wgﬁh?éSQ BrOHS 4 HERIRHECBPHHE SHRERTY®
andphysidien roratectméoian. Thus, a Chkl activator can contact the cell
population for up to about 30 minutes, up to about 1 hour, up to about 2
hours, up t0aPEIPS Ao 16 bR hed e e B Gare Fotrentipel
of aktide1Zih s, ddpnfeaRitd8IbaidrBerd taahou R2dahouEs, M imabautber
0 abaut 72.hours or up to about 96 hours or more. Thase

48 hours, up. X
£ SSNUES, LD L ﬁ1 10RO R I AAEE R I OIS0 of e
" Skilled i the art will ap ’“ré”é?.%"tel?ha’ (8 Fanges of finie expressed herein

leagjrenprichlslyiehibitapranges Arvgest et sbirdrgesiiinihvse lexpreesed

repfoaMPeHEREl number oERRipRk i dheicelRapulationRwith thedhkiraatiaias
~vdpay occur in single doses or.over a plurality of doses, according to.
ycn%@%ﬁ%a’s“ B RROW R I e S 16t ‘%H*ediééﬁi‘cd &r“&:hﬁ%‘ﬁé%’ﬁtéﬁ‘t&‘r"%??ge fotal

nuigbtiveiorsipisadiEoitexaitpley thel Ghkt pictivetos magrbengivenat & some
frequency of: 4 doses delivered as One dose per day at 4-day intervals
(g4d x 4); 4 doses delivered as one @bse per day at 3-day intervals (g3d x
4); 1 dose delivered per day at 5-day intervals (qd x 5); one dose per
week for 3 weeks (qwk3); 5 daily doses, with two days rest, and another 5
daily doses (5/2/5); or, any dose regimen determined to be appropriate for

circumstance. Some time may optionally be allowed to lapse between the
lact Ance nf Chlkl activiatar t0 achievve cirithetantial evvnehroni7zatinn of call



In various aspects, the compositions disclosed herein can be administered
dermally, subcutaneously, intramuscularly, intra-articularly, pulmonally,
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Camptothecin for the treatment of proliferative disorders including

stomach cancer, gastroesophageal junction cancer, soft tissue sarcoma,
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nephritis, retinopathy, renal disease, proliferativeskin disorders, psoriasis,
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arthritis (RA), systemic-onset juvenile.chronic arthritis (JCA), osteoporosis,
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diabetic retinopathy, hemangio-proliferative diseases, ichthyosis, or
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but are not limited to, rhéumatoid arthritis, psoriasis, vitiligo, Wegerier's
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therapies, such as ionizing radiation, methotrexate, and
cyclophosphamide. Psoriasis and vifiigo commonly are treated with
ultraviolet radiation (UV) in combination with a psoralen. Such treatments
typically induce, either directly or indirectly, DNA damage. Inhibition of
Chkl activity within the offending immune cells renders the cells more

sensitive to control by these standard treatments. In general, Chkl
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EXAMPLES The following examples are provided to illustrate the
invention, but are not intended to limit the scope thereof In vitro hemolysis
wolusligssdescribe the decreased toxicity of compositions comptigin@ak7/0s0150

least one Chkl inhibitor and at least one cyclodextrin compared to Chkl

inhibitor compositions in the absence of a cyclodextrin. Solubility studies

demonstrate the increased amounts of Chkl inhibitor solubilized in
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S-igfydropyiaidistz ethmontaiyeyiidine)formulation was brought up to 90% of the
desired volume with a 16.67% (w/v) Captisol in sterile water solution. The
solution then was sonicated to break up any aggregates of the Chkl
inhibitor. While stirring the solution, a calibrated pH meter was used to
measure the pH. The pH was gradually adjusted to 4.5 0.1 with HC1
(hydrochloric acid). Finally, the formulation was brought up to final volume
with the 16.67% (w/v) Captisol in sterile water solution to achieve the 50
mg/mL target concentration of Chk1 inhibitor A. To prepare all other Chkl
inhibitor A solutions, the 50 mg/mL stock solution was diluted to the
desired final concentration with 5% Dextrose Injection USP (D5W). This
procedure was implemented to maintain a constant ratio of test compound
to Captisol throughout all of the formulations. A WO
2008/067027PCT/US2007/080150 second formulation was prepared with

the monomecvlate ealt of Chlkl inhibitaor A in 504 Aavirnce Enr thic
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platinum coordination complexes, such as cisplatin, carboplatin, oxaliplatin,
anthracenedione and mitoxantrone;

;

substituted ureas, such as hydroxyurea; and

methylhydrazine derivatives, such as N-methylhydrazine (MIH) and
procarbazine;

Adrenocortical suppressant, such as mitotane (o,p -DDD) and

ainoglutethimide;
Cytokines, such as interferon (a, 8, v) and interleukin-2; and

Photosensitizers, such as hematoporphyrin derivatives, Photofrin®,
benzoporphyrin derivatives, Npe6, tin etioporphyrin (SnET2), pheoboride-a,

bacteriochlorophyll-a, naphthalocyanines, phthalocyanines, and zinc phthalocyanines.

Radiotherapeutics such as tonizing radiation, (e.g.,x-radiation, y-radiation,
vigible radiation, ultraviolet light, radiation, infrared radiation, microwave radiation).
Examples of radioactive isotopes used in radiation therapy include Ra-226, Co-60, Cs-137,
Ir-192 and I-125. External beam therapy is commonly delivered via a medical linear
accelerator or Cobalt-60 unit. An exemplary external beam radiation therapy regimen is 1.8-
2 Gy per day, administered 5 days cach week for 5-7 weeks, depending on the particular
clinical situation, wherein the abbreviation Gy represents a Gray which represents 1 Jikg of

tissue.,

Mixtures of any of the foregoing chemotherapeutic agents are also useful in

the present invention.
Formulations

The compositions disclosed herein comprise a Chk1 inhibitor and a
cyclodexirin. In various embodiments, the compositions can further include an anticancer
agent, such as a Chkl activator. Other additives also can be included in the compositions, for
example, pharmaceutically acceptable excipients, pH-adjusting agents, such as buffers, as

well as other additives. Such optional additional additives may include any single additive or
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combination of additives, ag may be determined by a pharmacist, an attending physician,
researcher, or others of ordinary skiil in the relevant art for which the composition 18 used.
Non-Timiting examples of such additives include, alone or in combination or subcombination,
such as one or more of an antiemetic, a ¢ytoprotective agent, an antinecrotic, and/or an

mmaging agent.
As used herein, “formulation” is interchangeable with the term “composition.”

In some embodiments, Chk! inhibitor formulations can be prepared in the
foltowing manner. A stock solution of the free base form of the Chk inhibitor is prepared at
the desired concentration in a solvent, such as water. To that solution, a second stock
solution of the cyclodextrin in a solvent, such as water, is added. The resulting mixture can
be sonicated to ensure complete mixing of the components. The pH of the mixiure can be
adjusted vsing known technigues, such as the addition of a buffer or other pH adjusting agent.
This mixture then can be further manipulated, according to various embodiments disclosed
herein, for example, adding an antiemetic agent, a cytoprotective agent, and/or the like. The
mixture can additionally or alternatively be manipulated depending upon its desired route of
administration and/or storage requiremients, For example, the mixture can be dried (e.g., via

lypohilization or spray drying), modified for injection, and the hke.

The pH of a formulation of various embodiments of the invention can vary
widely to suit the intended purpose, as will be appreciated by those skilled in the art. In some
embodiments, an aqueous solution of the disclesed formulations has a pH of from about 2 to
about 8, in other embodiments from about 3 to sbout 7, in other embodiments from about 4 to
about 5, in other embodiments from about 3.2 to about 6.5. For formulations whicharem a
solid form, the pH of the formulation refers to the pH of the solid formulation when dissolved
in an aqueous sofution. Specific contemplated pHs of the formulations, when in an aqueous
solution, include about 2.1, about 2.2, about 2.3, about 2.4, about 2.5, about 2.6, about 2.7,
about 2.8, about 2.9, about 3.0, about 3.1, zbout 3.2, about 2.3, about 3.4, about 3.5, about
3.6, about 3.7, about 3.8, about 3.9, about 4.0, about 4.1, about 4.2, about 4.3, about 4.4,
about 4.5, about 4.6, about 4.7, about 4.8, about 4.9, about 5.0, about 5.1, about 5.2, about
5.3, about 5.4, about 5.5, about 5.6, about 5.7, about 5.8, about 5.9, about 6.0, about 6.1,
about 6.2, about 6.3, about 6.4, about 6.5, about 6.6, about 6.7, about 6.8, about 6.9, about
7.0, about 7.1, about 7.2, about 7.3, about 7.4, about 7.5, about 7.6, about 7.7, about 7.8, and
about 7.9.
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In various embodiments, additional pharmaceutically acceptable ingredients,
such as those described below, can be present, singly or in combination or any sub-
combination. Pharmaceutically acceptable excipients include, but are not Himited to,
mannitol, glveine, lactose, sucrose, trehalose, dextran, hydroxyethyl starch, ficoll, gelatin,
dextrose, sodium chloride, sodium sulfate, sorbitol, acetate sakts, citrate salts, tartrate salts,
phosphate salts, polyols (e.g., polyethylene and propylene glycols), amino acids, and

surfactants such as polysorbates and bile salts,

Formutations as disclosed herein can also include a preservative. Exemplary,
but nonlimiting, preservatives include benzyl alcohol, benzalkonium chioride, phenol, m-
cresol, methyl p-hydroxybenzoate, benzoic acid, phenoxyethanol, methy! paraben, and propy!

paraben,

Any pharmaceutically acceptable liquid, semisolid, or solid excipient known
in the art that serve as pharmaceutical vehicles or media may be used. Exemplary excipients
include, but are not limited to, polyoxyethylene sorbitan monolaurate, magnesium stearate,
calctum phosphate, mineral oil, cocoa butter, and oil of theobroma, methyl- and
propylhydroxybenzoate, tale, alginates, carbohydrates, especially mannitol, ¢-lactose,
anhydrous lactose, cellulose, sucrose, dextrose, sorbitol, modified dextrans, gum acacia, and
starch. Some commercially available excipients are Fast-Flo®, Emdex®, STA-Rx 1500®,
Emcompress® and Avicel®. See, e.g., Remington’s Pharmaceutical Sciences, 18th Ed,
(1990, Mack Publishing Co., Easton, PA 18042) pages 1435-1712, incorporated by reference
herein.

Pharmaceutically acceptablie fillers can include, for example, lactose,
microcrystalline cellulose, dicalcium phosphate, tricaicium phosphate, caicium sulifate,

dextrose, mannitol, and/or sucrose.

Inorganic salts inciuding calcium triphosphate, magnesium carbonate, and
sodium chloride alse may be used as fillers in the pharmaceutical compositions. Amino acids

may be used, such as use in a buffer formulation of the pharmaceutical compositions.

Disintegrants may be included in solid dosage formulations of the inhibitors.
Materials used as disintegrants include but are not imited to starch including the commercial
disintegrant based on starch, Explotab®. Sodium starch glycolate, Amberlite®, sodium
carboxymethyleellulose, ultramylopectin, sodium alginate, gelatin, orange peel, acid
carboxymethyl cellulose, natural sponge, corn starch, potato starch, and bentonite may all be

used as disintegrants in the pharmaceutical compositions. Other disintegrants include
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insoluble cationic exchange resins. Powdered gums including powdered gums such as agar,
karaya or tragacanth may be used as disintegrants and as binders. Alginic acid and its sodium

salt are also useful as disintegrants.

Binders may be used to hold the composition ingredients together to form a
hard tablet and include materials from natural products, such as acacia, fragacanth, starch and
gelatin. Others include crystalline celiulose; cellulose derivatives, such as methy! celluloge
(MG}, ethyl cellulose (EC) and carboxymethyl cellulose (CMC); acacia; corn starch, and/or
gelatins, Polyvinyl pyrrolidone (PVP) and hydroxypropylmethyl cellulose (HPMC) can be

used in alcoholic solutions to granulate the composition ingredients.

An antifiiction agent may be included in the formulation to prevent sticking
during the formulation process. Lubricants may be used as a layer between the therapeutic
and the die wall, and these can include, but are not limited to, stearic acid including its
magnesium and calcium salts, polytetrafluoroethylene (PTFE), liquid paraffin, vegetable oils,
tale, and waxes. Soluble lubricants also may be used, such as sodium lauryl sulfate,
magnesium lauryl sulfate, and polyethylene glycol of various molecular weights, ¢.g.,

Carbowax 4000 and 6006,

Glidants to improve the flow properties of the drug during formulation and to
aid rearrangement during compression can be added. Suitable glidants include, but are not

limited to, starch, tale, pyrogenic silica and hydrated silicoaluminate,

To aid dissolution of the formulation into an aquecus environment, a
surfactant might be added as a wetting agent. Natural or synthetic surfactants may be used.
Surfactants may include anionic detergents such as sodium lauryl sulfate, diocty! sodium
sulfosuccinate, and dioctyl sodium sulfonate. Cationic detergents, such as benzalkonium
chloride and benzethonium chloride can also be used. Nonionic detergents that can be used
in the pharmaceutical formulations include lauromacrogo! 400, polyoxyl 40 stearate,
polyoxyethylene hydrogenated castor oil 10, 50 and 60, glycerol monostearate, polysorbate
40, 60, 65 and 80, sucrose fatty acid ester, methy! cellulose, and carboxymethyl cellulose.
These surfactants could be present in the pharmaceutical compositions of the invention either

alone or as a mixture in different ratios.

Controlled release formulations may be desirable. The Chk! inhibitors and
cyclodextrins can be incorporated into an inert matrix which permits release by either
diffusion or leaching mechanisms, e.g., gums. Slowly degenerating matrices also may be

incorporated into the pharmaceutical formulations, e.g., alginates, polysaccharides. Another
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form of controlied release is a method based on the Oros therapeutic system (Alza Corp.),
Le., the drug is enclosed in a semipermeable membrane which allows water to enter and push
the inhibitor compound out through a single small opening due to osmotic effects. Some

enteric coatings also have a delayed release effect.

Colorants and flavoring agents also may be included in the pharmaceutical
compositions. For example, the Chk1 inhibitors and cyclodextring may be formulated {such
as by liposome or microsphere encapsulation), then further contained within an edible

product, such as a refrigerated beverage containing coforants and flavoring agents.

A present composition also can be administered as a film coated tablet.
Nonenteric materials for use in coating the pharmaccutical compositions inctude methyi
cellulose, ethyl cellulose, hydroxyethy! cellulose, methylhydroxy-ethy! cellulose,
hydroxypropyl cellulose, hydroxypropyl-methyl cellulose, sodium carboxy-methyl cellulose,
povidone and polyethylene glycols. Enteric materials for use in coating the pharmaceutical
compositions include esters of phthalic acid. A mix of materials can be used to provide the
optimum film coating. Film coating manufacturing may be carried out in a pan coater, in a

fluidized bed, or by compression coating.

The compositions can be in solid, semi-solid, or liquid forms, or can be a dried
powder, such as a lyophilized form. The pharmaceutical compositions can be packaged in
forms convenient for delivery, including, for example, capsules, sachets, cachets, gelatins,
papérs, tablets, capsuies, ointments, granules, solutions, inhalants, aerosols, suppositories,
pellets, pills, troches, lozenges or other forms known in the art, The type of packaging
generally will depend on the desired route of administration. Implantable sustained release

formulations also are contemplated, as are transdermal formulations.

In various embodiments, the compositions disclosed herein can further include
one or more antiemetic agents. Contemplated antiemetic agents include, but are not limited
to, dopamine antagonists, phenothiazine, SHT; antagonists, and antibistamines. Specific
antiemetic agents include, but are not limited to, metoclopramide, domperidone,
prochlorperazine, trifluoroperazine, promethazine, dimenhydrinate, cinnarizine, cyclizine,
ondansetron, granisetron, trimethobenzamide, dotasetron, aprepitant, scopolamine,

Dramamine, and tropisetron,

in various embodiments, the compositions disclosed herein can further include
one or more cytoprotective agents. Non-limiting examples of cytoprotective agents include

chemotherapy and radiotherapy protective agents and/or antinecrotic agents. Such agents
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0.5%. Specific formulations include those wherein the amount of water 18 less than about

1.2%.

In such embodiments where the formulations are substantially free of water,
the formulations are Iyophilized, spray-dried, or subjected to other such comparable methods
for drying a composition as known to those of skill in the relevant art. Compositions which
are substantially free of water can be reconstituted with water or other aqueous solution(s)

prior to administration.
Dosage of Active Agents

Active agents (e.g., anticancer agent and Chk1 inhibitor) are employed in
amounts effective to achieve their intended purpose. As used herein, a “therapeutically
effective amount” means an amount effective to inhibit development of, or to alleviate the
existing symptoms of, the condition of the subject being treated. “Dose-effective to inhibit”
means an amount effective to inhibit or prevent the proliferation of a population of aberrantly
proliferating cells, in vivo or ex vivo. Toxicity and therapeutic efficacy of such compounds
can be determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., for determining the LDs, (the dose lethal to 50% of the population) and the
EDs (the dose therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effects is the therapeutic index, which is expressed as the ratio of LDs¢
t0 EDse. Compounds that exhibit high therapeutic indices (i.e., a toxic dose that is

substantially higher than the effective dose) are preferred.

Inhibition of the checkpoint kinase can meagured using a dose-response assay
in which a sensitive assay system is contacted with a compound of interest over a range of
concentrations, including concentrations at which no or minimal effect is observed, through
higher concentrations at which partial effect is observed, to saturating concentrations at
which a maximum effect is observed. Theoretically, such assays of the dose-response effect
of inhibitor compounds can be described as a sigmoidal curve expressing a degree of
inhibition as a function of concentration. The curve also theoretically passes through a point
at which the concentration is sufficient to reduce activity of the checkpoint enzyme to a level
that is 50% that of the difference between mimimal and maximal enzyme activity in the assay.
This concentration is defined as the ITnhibitory Concentration (50%) or 1Csq value.
Determination of [Csq values preferably 18 made using conventional biochemical {acelfular)

assay techniques or cell-based assay techniques.
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Adverse reactions No data No data No Chkl inhibitor B Adverse reactions
Slight reaction (labored breathing only; no hemolysis or bloody urine)

wolighi seaction (labored breathing only; no hemolysis or PCT/US2007/886150

Comparisons of the efficacy of inhibitors often are provided with reference to
comparative 1Cso values, wherein a higher ICs indicates that the test compound is less potent,
and a lower 1Csp indicates that the compound is more potent, than a reference compound.
Chkl1 inhibitor compounds demonstrating ICsq values of less than about 1000 nM, or less
than about 250 nM, or less than about 100 nM, or less than about 50 nM, or less than about
20 nM, or less than about 1 nM, when measured using the dose-response assay, may be

emploved according to the invention.

The data obtained in such dose-response assays can be used as a factor in
formulating a dosage range for use in humans. The dosage of such compounds preferably
lies within a range of circulating concentrations that include the EDsy with little or no
toxicity. The dosage can vary within this range depending upon the dosage form, and the

route of administration utilized.

The exact formulation, route of administration, and dosage is chosen by the
individual physician in view of the patient’s condition. Dosage amount and inferval can be
adjusted individually to provide plasma levels of the active compound that are sufficient to
maintain desired therapeutic effects, In general, however, doses employed for adult human
treatment typically are in the range of 0.001 mg/kg to about 1000 mg/kg per day, in a range
of about 0.1 mg/kg to about 500 mg/kg per dose of Chk1 inhibitor. In some embodiments,
Chk1 doses range from about 0.1 to about 50 mg/kg, about 0.5 to about 40 mg/kg, about 0.7
to about 30 mg/kg, or about 1 to about 20 mg/kg. Specific doses contemplated include sub-

ranges of any of the foregoing ranges in 0.1 mg/kg increments,

In various aspects of the invention, the disclosed formulations are
administered in conjunction with an anticancer agent. In specific embodiments, the
therapeutically effective amount of the anticancer agent can be influenced by the
simultaneous and/or sequential administration of the Chk1 inhibitor present in the
composition. Therefore, in various embodiments, the therapeutically effective amount of the
anticancer agent for administration in conjunction with a Chk! inhibitor is less than the
therapeutically effective amount of the same anticancer agent in the absence of a Chkl
inhibitor. Such a determination of the appropriate therapeutically effective dosage of
anticancer agent and/or Chk] inhibitor is within the scope of knowledge of the treating
physician, based upon an individual patient’s specific disease, medical history, and other such

factors.
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bloody urine) Solubility Studies The equilibrium solubility of Chki
inhibitor A as its free base is low (2.6 mg/mL of water, pH 6, 25C). The

wivlowing@tudies were made in order to increase solubility vig@glgitian-alsorse
cosolvents and surfactants, adjustment of the pH, and complexation with

cyclodextrins. The solvents selected are relevant for clinical dosing via an
intravenous route. Solubility was determined by placing an excess
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the present invention may cach be independently varied to accomplish their intended

purposes, as will be appreciated by those of ordinary skill in the art.

In some embodiments, the antiproliferative agent comprises a Chkl activator.
In some embodiments, Chkl activator is contacted with a population of aberrantly
proliferating cells in an amount and for a time and/or frequency sufficient to substantially
synchronize cell cycle arrest at the target phase for the type of Chikl activator used, prior to
contacting the population with Chkl inhibitor. Such methods are generally disclosed in WO
05/27907, which is incorporated herein in its entirety by reference. In such embodiments, the
cell population may be contacted with Chk] inhibitor by administration of a formulation

according to various embodiments of the present invention.

In some embodiments, the population of aberrantly proliferating cells will
undergo optimal synchronization prior to contacting the population with Chk1 inhibitor. For
optimal synchronization, a maximum percentage of cells in the population to are allowed 1o
“pile up” or arrest in the target phase for the activator used, with a minimum percentage
having progressed into mitosis. However, those skilled in the art will appreciate that lesser
degrees of cell cycle synchronization prior to contact with the Chkl mhibitor will provide
some benefit. Thus, “substantial synchronization” includes any degree of synchronization of
cell cycle arrest, including optimal, that results in a cytotoxic effect greater than that seen
without use of Chk1 inhibitor, or greater than that seen with co-administration of Chkl
activator and inhibitor, or greater than that seen when the cells are contacted with Chkl
inhibitor prior to Chki activator. The degree of cell cycle arrest corresponding to or

exceeding these references qualifies as “substantial synchronization.”

Treatment with a disclosed composition may follow at least about a 10%
increase in the number of aberrantly proliferating cells in the target phase of the Chkl1
activator used; optionaily at least about 20%, at least about 50%, at lcast about 100%; at least
about 150%; at least about 200%; at least about 2509%; at least about 300%; at least about
350%; at least about 400% increase, at least abc)ﬁt 450%, or at least about 500%, as compared

to the number of aberrantly proliferating cells present in such phase in the absence of a Chkl
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activator. These ranges are merely exemplary, however, and are dependent upon cell type,
the particuiar Chk1 activator used, and other factors readily discernabie to those skilled in the
art. For example, the skilled artisan will appreciate that the maximum percent increase for
any particular cell sample population of aberrantly proliferating cells will be limited by
various factors, including percentage of cells present in the target phase of the population

prior to Chk1 activator contact.

As indicated above, upon achieving substantial synchronization of cell cycle
arrest in the cell population, the cell population can be contacted with a Chkl inhibitor using
a formulation of the present invention in an amount and for a time sufficient to substantially
abrogate the cell cycle arrest. The term “substantially abrogate” is used to indicate that
complete abrogation of all arrested cells may not be necessary for efficacy. Those skilled in
the art will appreciate that a sufficient degree of cell eycele checkpoint abrogation may be
achieved to disrupt cell cycle checkpoint mechanisms and allow cells to pass to a subsequent
phase in the cell cycle with unrepaired DNA damage sufficient to cause cell death or

otherwise slow or stop aberrant cell proliferation.

Those skilled in the art will appreciate how to convert information concerning
cell cycle synchronization and abrogation to practical use in the ¢linic or iaboratory. For
example, for any given cell line, Chk1 activator, and Chk] inhibitor, the dose, frequency of
dose, and period over which to administer each dose to achieve substantial cell cycle
synchronization and substantial abrogation, respectively, may be measured ex vivo, Ex vivo
measurements then may be applied to the clinic as a practical surrogate for direct

measurement of the percentage of cells in various phases of the cell cycle.

In determining such measurements, those skilled in the art will appreciate that
the frequency and duration of Chk! activator contact with the cell population may, as
indicated above, be influenced by the cell type exhibiting unwanted cell proliferation. Like
most cells, aberrantly proliferating cells do not cycle at a universal rate. Some types
proiiferate faster than others, i.e., have a faster doubling time. Thus, for example, treatment
of a tamor cell type with a fast doubling time (e.g., pancreatic cancer or melanoma) may
require shorfer tieatment with Chkl activator to substantially synchronize ceil cycle arrest,
while treatment of a tumor with a slower doubling time (e.g., some colon, breast or prostate
tumors } would require longer contact with Chkl activator, all other things being equal, to

induce substantially synchronous cell cycle arrest.
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Times effective to allow substantial cell cycle synchronization by the Chk!
activator may vary from a few minutes up to 96 hours or more. In some embodiments, it may
be preferable or desirable to administer a Chkl activator for up to several weeks or more, as
determined by the attending physictan or technician. Thus, a Chkl activator can contact the
cell population for up to about 30 minutes, up to about 1 hour, up to about 2 hours, up 10
about 3 hours, up to about 4 hours, up to about 6 hours, up to about 12 hours, up to about 18
hours, up to about 24 hours, up to about 48 hours, up to about 72 hours or up to about 96
hours or more. Those skilled in the art will appreciate that the ranges of time expressed

herein are merely exemplary; ranges and sub-ranges within those expressed may be used.

Contact of the cell population with the Chkl activator may occur in single
doses or over a plurality of doses, according to methods well known in the art for the
particuiar Chk] activator or activators used. For example, the Chk] activator may be given at
a frequency of: 4 doses delivered as one dose per day at 4-day intervals (q4d x 4); 4 doses
delivered as one dose per day at 3-day intervals {q3d x 4); 1 dose delivered per day at 5-day
intervals (qd x §); one dose per week for 3 weeks (qwk3); 5 daily doses, with two days rest,
and another 5 daily doses (5/2/5); or, any dose regimen determined to be appropriate for
circumstance. Some time may optionaliy be allowed to lapse between the last dose of Chkl
activator to achieve substantial synchronization of cell cycle arrest prior to contact with the
first dose of Chk 1 inhibitor as necessary. Similar regimens may be used when Chkl activator
is chemotherapeutic or radiotherapeutic. Additional radiotherapeutic doses are well known to

those of ordinary gkill in the art.

Contact of the cell population with a composition of the present invention may
likewtse occur at any dose and time sufficient to achieve substantial abrogation of the cell
cycle checkpoint. Typically, though not necessarily, such times include up to about 72 to
about 96 hours, depending upon various factors such as those discussed above. In some
embodiments, it may be desirable or necessary to administer a present composition over a
period of up to about several weeks or more, as determined by the attending physician or
technician. Thus, the composition typically can be administered for up to about 1 hour, up to
about 2 hours, up to about 3 hours, up to about 4 hours, up to about 6 hours, up to about 12
hours, up to about 18§ hours, up to about 24 hours, up to about 48 hours, or up to about 72
hours. Those skilled in the art will appreciate that the ranges of time expressed herein are

merely exemplary; ranges and sub-ranges within those expressed may be used

A present composition can be administered over a plurality of doses. For

example, a present composition can be given at a frequency of: 4 doses delivered as one dose
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per day at 4-day intervals (gdd x 4); 4 doses delivered as one dose per day &t 3-day intervals
(q3d x 4); 1 dose delivered per day at S-day intervals (gd x 5); one dose per week for 3 weeks
{qwk3); 5 daily doses, with two days rest, and another 5 daily doses (5/2/5); or, any dose

regimen pre-determined 10 be appropriate for the circumstance,
Routes of Administration

In various aspects, the compositions disclosed herein can be administered
dermally, subcutaneously, intramuscularly, intra-articularly, pulmonally, buccally,
sublingually, nasally, via mhalation, percutaneously, vaginaily, orally, parenterally, rectally,
mtravencusly, topically, intradermally, ophthalmically, and/or intraperitonealy. The route of
administration can be chosen by the treating physician, based upon the patient’s condition

and disease to be treated.

Parenteral administration includes, but is not Hmited to infravenous,
intra-arterial, intraperitoneal, subcutancous, intramuscular, intrathecal, and intra-articular,
Parenteral administration also can be accomplished using a high-pressure technique, like

POWDERIECT™,

For oral or buccal administration, the composition can be in the form of tablets
or lozenges formulated in conventional manner, For example, tablets and capsules for oral
administration can contain conventional excipients, such as binding agents (for example,
syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch, or polyvinylpyrrolidene),
fillers (for example, lactose, sugar, microcrystalline cellulose, maize-starch, calctum
phosphate, or sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
polyethylene glveol or silica), disintegrants (for example, potato starch or sodium starch
glycolate), or wetting agents (for example, sodium lauryl sulfate). The tablets can be coated

according to methods well known in the art.

Alternatively, a composition of the present invention can be incorporated into
oral liquid preparations such as aqueous or oily suspensions, solutions, emuisions, syrups, or
elixirs, for example. Moreover, the compositions can be a dry product for constitution with
water or other suitabie vehicle before use. Such liquid preparations can contain conventional
additives, for example suspending agents, such as sorbitol syrup, methyi cellulose,
glucose/sugar syrup, gelatin, hydroxyethyleeltulose, hydroxypropylmethylcellulose,
carboxymethylcellulose, aluminum stearate gel, and hydrogenated edible fats; emulsifyving
agents, such as lecithin, sorbitan monooleate, or acacia; nonagueous vehicles (which can

inciude edible eils), such as almond oil, fractionated coconut oil, oily esters, propylene
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glycol, and ethyl alcohol; and preservatives, such as methyl or propyl p-hydroxybenzoate and
sorbic acid.

The compositions also can be formulated into suppositories, ¢.g., containing
conventional suppository bases, such as cocoa butter or other glycerides. Compositions for
inhalation typically can be provided in the form of a solution, suspension, or emulsion that
can be administered as a dry powder or in the form of an aerosol using a conventional
propellant, such as dichlorodifluoromethane or trichlorofluoromethane. Typical topical and
transdermal formulations comprise conventional aqueous or nonagueous vehicles, such as
eye drops, creams, ointments, lotions, and pastes, or are in the form of a medicated plaster,

patch, or membrane.

Additionally, compositions of the present invention can be formulated for
parenteral administration by injection or continuous infusion. Formulations for injection can
be in the form of suspensions, solutions, or emulsions in oily or aqueous vehicles, and can
contain formulation agents, such as suspending, stabilizing, and/or dispersing agents.
Alternatively, the compeositions can be in powder form for constitution with a suitable vehicle

(e.g., sterile, pyrogen-free water) before use.

A composition in accordance with the present invention also can be
formulated as a depot preparation. Such long acting formulations can be administered by
implantation (for example, subcutaneously or intramuscularly) or by intramuscular injection.
Accordingly, the compositions of the invention can be formulated with suitable polymeric or
hydrophobic materials (e.g., an emulsion in an acceptable oil), ion exchange resins, or as

sparingly soluble derivatives {(e.g., a sparingly soluble salt),
Cancers and Other Diseases

Use of the disclosed compositions is indicated in a treatment of any condition
involving aberrant cell proliferation, including cancerous and non-cancerous cell
proliferation. In one aspect, treatment may be of any condition responsive to agents that

activate cell cycle arrest or are responsive to inhibitors of cell cycle checkpoint proteins.

Cancers include tumors or neoplasms derived from growths of tissue cells
wherein multiplication of cells is uncontrolled and progressive. Some such neoplasms are
benign, but others are termed “malignant,” and can lead to death of the organism. Malignant
neoplasms are distinguished from benign growths in that, in addition 10 exhibiting aggressive
cellular proliferation, the malignant neoplasms can invade surrounding tissues and

metastasize. Moreover, malignant neoplasms are characterized by showing a greater loss of
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50.7 Improvements in the solubility of Chkl inhibitor A were
achieved by the addition of clinically relevant solvents for dosing via an

winka¥epaus route. lonization of the compound through adjusppentsefptisose
also improved the solubility of Chk1 inhibitor A. Tenfold increases in
solubility were achieved by the addition of cyclodextrins to the solution.
Solubilization with cyclodextrins was enhanced by lowering pH. Stability

difStegiegon { greateT ivadtiutionforMulaticrsmdfGlitctdnhikitoroAe warer and

sufdanHRGWEd and 1651640 shability, Qne; formulation contained Chk|
inhibitor A as its free base in 16.66% Captisol pH 4.5 (Table VI). The other

formulation goptained:hepnasylaie salvef ChkhinhibitenAnim&Ye gdaxisose,
P42 (Taie ) Both formuladons contained 50 maimi. of the Chid

inhibitor. T Ne formulations were pac(kagetﬁg’n S0'nth Lorosmca e gla §Vials
inviadeh s2eundin RISYROTE O 1te ppeetataraindrdesezdrainoifiip aoffchdzinomas

doERGNIREMIRton Was: SIPHRGhATSRGA0 Fel athehmidi (RIH)} aRt wures.
40C175%RH and asse?sed for st?ﬁility of appearance, chiral purity, assa

S A et ST STANESE, DR BRI H ARG paT IR R SER PG
embubsiances:fromtkigh. pressumiiquidschreetography (HRLE)ddt@danycloid
or gﬁ%&%%’ E?Q&P{'Q%‘id&%%%%mlﬁé{ %%g%{lo\eﬂﬁg, %@0‘%@9&1&9@@&% %';ﬁfﬁny are

iven in Tables VIII and IX, respective Solutions of ChKI inhibitor
oYL EEESIRATIMD IOV HERtEa! SdBRi CBH A RIS IGHBhS S the
mesylate E‘a\lt f Chkl inhibf't%r A in the aﬁsenc(gtof Cag}(iiscﬂ ﬂggnndsc% ]red at

40C/75% lll—lﬁ lﬁrecairlgargt}i%%uof" ’(Pﬁf(ﬁ%ﬁfbi or Awds Tound 1o bé accélerated

carppanvistureare hesuosfiwonsr agh dngd GINSYeREMthaOeptisoRstases
inchRMRIRIRgHAIMHatioRcoRAIReds 3O ARMH MR Yool relatedt IMMEEESd neck,

after 1 and 2 months, respectively, while the non- Captisol containing
S H R LB B O AT S PR ¢ ).(fﬁ%méﬁ?‘l% RSB ﬁ?&%ﬁ%té%w?‘é‘iif@
mulipComyplonest [tuhmowsnipérimg kunbtiophocytic leukemias, acute

nonlymphocytic leukemias, chronic lymphocytic leukemias, chronic myelocytic leukemias,
and hairy cell leukemias, effusion lymphomas (body cavity based lymphomas), thymic
tymphoema fung cancers (including small cell carcinomas of the Tungs, cutaneous T cell
lymphomas, Hodgkin’s lymphomas, non-Hodgkin’s lymphomas, cancers of the adrenal
cortex, ACTH-producing temors, non-small cell lung cancers, breast cancers, inciuding simall
cell carcinomas and ductal carcinomas), gastro-intestinal cancers {including stomach cancers,
colon cancers, colorectal cancers, and polyps associated with colorectal neoplagias),
pancreatic cancers, iver cancers, urological cancers (including bladder cancers, such as
primary superficial biadder tumors, invasive transitional cell carcinomas of the bladder, and
muscle-invasive bladder cancers), prostate cancers, malignancies of the female genital tract
(inciuding ovarian carcinomas, primary peritoneal epithelial neoplasms, cervical carcinomas,
uterme endometrial cancers, vaginal cancers, cancers of the vulva, uterine cancers and solid
tumors in the ovarian follicle}, malignancies of the male genital tract (including testicular
cancers and penile cancers), kidney cancers (Gneluding renal cell carcinomas), brain cancers
(including intrinsic brain tumors, neuroblastomas, astrocytomas, gliomas, and metastatic
tumor cell invasions in the central nervous system), bone cancers (including osteomas and
osteosarcomas), skin cancers (including malignant melanomas, fumor progressions of human
skin keratinocytes, basal cell carcinomas, and squamous cell cancers), thyroid cancers,

retinobiastomas, peritoneal effusions, malignant pleural effusions, mesotheliomas, Wilms's
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tumors, gall bladder cancers, trophoblastic neoplasms, hemangiopericytomas, and Kaposi's

sarcomas.

As non-limiting examples, the methods disclosed herein can utilize the

following exemplary anticancer agents {alone or in combination with other active agents):

Gemgeitabine for the treatment of proliferative disorders including pancreatic
cancer (e.g., locally advanced (nonresectable state I1 or stage I1T} or metastatic (stage V)
adenocarcinoma of the pancreas); gemcitabine for the first-line treatment and for patients
previously treated with a 5-FU regimen; gemcitabine in combination with platinum
coordination complexes (e.g., cisplatin) for the treatment non-small cell lung cancer (e.g.,
inoperable, locally advanced (stage TITA or IIIB) or metastatic (stage TV) non-small cell lung

cancer);

Pemetrexed for the treatment of proliferative disorders including non-smaill
lung cell carcinomas, solid tumors, malignant mesothelioma, urothelioma, cervical cancer,
recuitent endometrial cancer, peritoneal cancer, pleural mesothelioma, gall bladder cancer,

breast cancer, and colorectal cancer;

Topotecan for the treatment of proliferative disorders including meningeal
cancers, cervical cancer, ovarian cancer, epithelial cancer, esophageal cancer, fallopian tube
cancer, primary peritoneal cancer, small cell lung cell cancer, prostate cancer,
neuroblastomas, gliomas, solid tumors, acute myeloid leukemia, chromic myelogenous

leukemia, advanced myelodysplastic syndromes, and rhabdomyosarcoma;

Irinotecan for the treatment of proliferative disorders including colorectal
cancer, glioblastoma multiforme, solid tumors, breast cancer, penile cancer, liver cancer,
metastatic gastric carcinoma, gastroesophageal junction adenocarcinoma, small bowel
adenocarcinoma, rhabdomyosarcoma, urothelium cancer, stomach cancer, bladder cancer,
kidney cancer, small cell lung cancer, pancreatic cancer, head and neck cancer, glioma,

sarcoma, metastatic carcinoma of the colon or rectum;

Chlorambucil for the treatment of proliferative disorders including chronic
lymphocytic leukemia, Hodgkin’s lymphoma; non-Hodgkin’s lymphoma, follicular

lymphoma, chronic lymphocytic cancer;

Platinum coordination complexes, e.g., cisplatin, for the treatment of
proliferative disorders inchuding testicular cancer, ovarian cancer, bladder cancer, head and
neck cancer, esophageal cancer, smell cell and non-small cell lung cancer, non-Hodgkin’s
lymphoma, trophoblastic ncoplasms; adrenal cortical cancer, anal cancer, bile duct cancer,
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bladder cancer, bone cancer, cervical cancer, endometrial cancer, gall bladder cancer,
gastrointestinal carcinoid tumors, laryngeal cancer, hypopharyngeal cancer, liver cancer, lung
cancer, small cell lung cancer, malignant mesothelioma, nasal cavity cancer, paranasal
cancer, nasopharyngeal cancer, neuroblastorma, oral cavity cancer, oropharyngeal cancer,
osteosarcoma, ovarian cancet, germ cell tumors of the ovary, pancreatic cancer, penile
cancer, retinoblastoma, salivary gland cancer sarcoma, melanoma, stomach cancer, testicular

cancer, thymus cancer, utering sarcoma, vulvar cancer;

Carboplatin for the treatment of proliferative disorders including ovarian
cancer, germ cell tumors, head and neck cancer, small cell and non-small cel! lung cancer,

bladder cancer, relapsed and refractory acute leukemia, endometrial cancer;

Camptothecin for the treatment of proliferative discrders including stomach

cancer, gastroesophageal junction cancer, soft tissue sarcoma, malignant glioma;

Etoposide for the treatment of proliferative disorders including small cell and
other lung cancers, gastric cancer, germ cell tumors, adrenal cortical cancer, bone cancer,
gastrointestinal carcinoid tumors, gestational trophoblastic disease, Hodgkin’s disease, acute
lymphocytic cancer, childhood leukemia, small cell lung cancer, lung carcinoid tumer,
neuroblastoma, osteosarcoma, ovarian cancer, germ cell turnors of the ovary, prostate cancer,

retinoblastoma, stomach cancer, testicular cancer, Wilms’s Tumor;

Ara-C for the treatment of proliferative disorders including acute myeloid
leukemnia, high-risk myelodysplastic syndrome, CML, lymphoma, solid tumor, chronic
lymphocytic leukemia, acute fymphocytic leukemia, acute non-lymphocytic leukemia,
chronic myelocytic leukemia, precursor T-lymphoblastic lymphoma/leukemia, Burkitt's

lymphoma;

Aphidocolin for ex vive studies of proliferative disorders including breast

cancer and acute myeloid leukemia;

Fludarabine for the treatment of proliferative disorders including clironic
lymphocytic levkemia, follicular lymphoma, metastatic melanoma, renal celi carcinoma,
acute myeloid leukemia, acute lymphoblastic leukemia, non-Hodgkin’s lymphoma, breast
cancer, hairy cell leukemia, multiple myeloma, cervical cancer, vaginal cancer, leukemia,
childhood leukemia, chronic granulomatous disease, mastocytosis, kidney cancer, urinary
fract cancer, skin fumeors, bladder cancer, basal cell carcinoma, adrenal carcinoma,
csophageal and gastric cancer, hepatoccltular cancer, ovarian cancer, B-cell leukemia,

chronic fymphocytic leukemia, follicular lymphoma; and
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Methotrexate for the treatment of proliferative disorders including gestational
choriccarcinoma, chorioadenoma, destruens and hydatidiform moles, acute tymphocytic
feukemia, meningeal leukemia, breast cancer, epidermoid cancers of the head and neck,
advanced mycosis fungoides (cutaneous T-cell lymphoma}, lung cancer (especially squamous
cell and small cell types), non-Hodgkin’s lymphomas; bladder cancer, bong cancer, breast
cancer, esophageal cancer, gestational trophoblastic disease, laryngeal and hypopharyngeal
cancer, acute lymphocytic leukemia, acute myeloid leukemia, smali cell lung cancer,
Burkitt’s lymphoma, precursor T-lymphoblastic mesothelioma, nasal cavity and paranasal
cancer, nasopharyngeal cancer, oral cavity and oropharyngeal cancer, osteosarcoma, penile

cancer, salivary gland cancer, and stomach cancer.

The compositions disclosed herein also can be used to treat conditions
nvolving non-cancerous aberrantly proliferating cells. Such conditions include, but are not
limited to, atherosclerosis, restencsis, vasculitis, nephritis, retinopathy, renal disease,
proliferative skin disorders, psoriasis, keloid scarring, actinic keratosis, Stevens-johnson
Syndrome, theumatoid arthritis (RA), systemic-onset juvenile chronic arthritis (JCA),
osteoporosis, systemic hupus (SLE) ervthematosus, hvperproliferative diseases of the eye
including epithefial down growth; proliferative vitreoretinopathy (PVRY); diabetic retinopathy,

hemangio-proliferative diseases, ichthyosis, or papillomas.

Non-cancerous conditions treatabie by the present compositions can also
include a variety of inflammation and inflammatory discases, conditions, or disorders,
Exampices of such indications include, but are not limited to, rheumatoid arthritis, psoriasis,
vitiligo, Wegener’s granulomatosis, and SLE. Treatment of arthrifis, Wegener’s
granulomatosis, and SLE often involves the use of immunosuppressive therapies, such as
ionizing radiation, methotrexate, and cyclophosphamide, Psoriasis and vitiligo commonly
are treated with ultraviolet radiation (UV) in combination with a psoralen. Such treatments
typically induce, either directly or indirectly, DNA damage. Inhibition of Chkl activity
within the offending immune cells renders the cells more sensitive to control by these
standard treatments. In general, Chk1 inhibitors useful in the invention may optionally be
used to potentiate control of inflammatory disease cells when administered alone or in

combination with immunosuppressive drugs.

Animal models of some of the foregoing cancerous and non-cancerous
conditions treatable by the disclosed compositions inchude for example: athymic nude mice
prepared with viable cancer cells from the HL6G cell line (human non-small cell lung cancer),

athymic nude mice injected with Panc-01 human tumor cells (human pancreatic cancer),
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athymic nude mice injected with A375 human tumor cells (human melanoma), athymic nude
mice injected with SKMES lung cancer cells (human Tung cancer), athymic nude mice
injected with SKOV-3.ip. ovarian carcinoma cells (human ovarian cancer), athymic nude
mice injected with MDA-MB-361 breast cancer cells (human breast cancer), rats injected
with 137-62 cells (breast cancer), and ¢56BL/Ka mice (cpdm/cpdm) (human psoriasis)
(Gijbels et al., Exp. Dermarol., 9:351 (2000)).
Kits

Kits comprising the present compositions also are contemplated. A kit can
comprise a dosage form of a disclosed composition in a first container and a package insert
containing instructions for use of the composition in treatment of a medical condition.
Conditions indicated on the label can include treatment of disorders involving abei-rantly
proliferating cells, such as cancers and non-cancerous disorders like psoriasis, renal disease,
and systemic lupus erythematosus. In some embodiments, the kits further comprise a
therapeutic agent useful in the treatment of aberrantly proliferating cells. In some
embodiments, the therapeutic agent compriscs an anticancer agent. In specific embodiments,
the anticancer agent is present in the first container as a component of the inventive
composition, while in other specific embodiments, the anticancer agent is packaged in a
second container. The package insert contains instructions on the use of the packaged

composition of compositions in the treatment of a medical condition, like a cancer.
EXAMPLES

. The following examples are provided to illustrate the invention, but are not
intended to Hmit the scope thereof. In vitro hemolysis studies describe the decreased toxicity
of compositions comprising at least one Chkl inhibitor and at least one cyclodextrin
compared to Chkl inhibitor compositions in the absence of a cyclodextrin. Solubility studies
demonstrate the increased amounts of Chk1 inhibitor solubilized in compositions comprising
a cyclodextrin compared to compositions free of a cyclodextrin. For the studies described
below, two different disubstituted urea Chk! inhibitor compounds of formula (X) were used,

which will be referred to as “Chk] inhibitor A” and “Chk1 inhibitor B,” respectively.
In Vitro Hemolysis Studies

The hemolytic potential of Chkl mhibitor A of formula (X) was determined in
various formulation excipients when spiked into rat and human blood. These in vitro
experiments were based upon a modified method reported by Krzyzaniak et al., J Pharm.

Sciences, 86:1215 (1997). Fresh whole blood from normal human donors or Sprague-Dawley
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rats was collected into sodium heparin and an aliquot was centrifuged to verify a hemolysis-
free sample. Negative controls consisted of normal saline (0.9 %) or excipient only. A red
blood cell (RBC) lysis buffer (10 mM KHCOs, 150 mM NH.Cl, 0.1 mM EDTA, pH 7.5) was
used as a positive control. Aliquots of 0.02 mL of control or formulated test sample were
mixed with .98 mL of blood to achieve varying final concentrations of the Chkl inhibitor
compound (10 — 1000 pg/mL). Alternatively, other blood/test article volume ratios also were
tested using 0.1 mL of test sample with 0.9 mL of whole blood. Samples were incubated at
25°C for 3 minutes and then centrifuged at 3000 rpm for 10 min. The plasma supernatant
was collected for a qualitative determination of hemolysis, based on visual analvsis using a
rated score as follows: 0-no hemolysis; 1-trace hemolysis; 2-slight to moderate hemolysis; 3-
marked hemolysis; 4-gross hemolysis. For some samples, quantitative analysis was
performed by measuring absorption of hemoglobin m the plasma supemnatant at 540 nm by
UV spectrometry to caiculate percent hemolysis. Osmolality readings also were measured on
the test samples from the assays. The osmolality measurements of all test solutions in these
experiments were interpreted as within a normal range. Therefore, an osmolality-induced
imbalance of the formulated solutions did not contribute to the experimental results. Resulbts
for the assay in various formulations are reported in Table I, below. As seen in Table II, the
formulation contaming Captisol and free base of Chkl inhibitor A was able to better protect
the erythrocytes from hemolysis at concentrations of 100 pug/mL than the corresponding

composition having the monomesylate salt of the Chk1 inkubitor,

For the in vitro hemolysis studies, two Chkl inhibitor formulations were
prepared for analyses. The first was a stock formulation of the free base form of Chkl
inhibitor A, which wag prepared at a concentration of 50 mg/mL in 16.67% {w/v) Captisol in
sterile water. To prepare the stock formulation, the appropriate amount of the free base form
of Chkl inhibitor A was weighed and placed in an appropriate sized container. The
formulation was brought up to 90% of the desired volume with a 16.67% (w/v) Captisol in
sterile water solution. The solution then was sonicated to break up any aggregates of the
Chk1 inhibitor. While stirring the solution, a calibrated pH meter was used to measure the
pH. The pH was gradually adjusted to 4.5 & 0.1 with HCI (hydrochloric acid). Finally, the
formulation was brought up to finral volume with the 16.67% (w/v} Captisol in sterile water
solution to achieve the 50 mg/mL target concentration of Chkl inhibitor A. To prepare zll
other Chk1 inhibitor A solutions, the 50 mg/mL stock solution was diluted to the desired final
concentration with 5% Dextrose Injection USP (D5W). This procedure was implemented to

maintain a constant ratio of test compound to Captisol throughout ail of the formulations. A
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40C/ 75%RH 1.07% 4.41% 7.10% Numerous modifications and
variations in the invention as set forth in the above illustrative examples

wareeestad to occur to those skilled in the art. Consequenthy pok:s8%ko1s0
limitations as appear in the appended claims should be placed on the

invention. WHAT IS CLAIMED IS: A composition comprising: (a)at least
one disubstituted urea compound capable of inhibiting Chk 1, having a
secstiudtumall ficomulas prepared with the monomesytate salt of Chkl inhibitor A in 5%

dextrose. For this formulation, the appropriate amount of the monomesytate salt of Chk1
inhibitor A (adjusted for increased formula weight (FW) due to the addition of the mesvlate
iom) was weighed and placed in an appropriate sized container, The formulation was brought
up to the desired final volume with 5% D3SW to yield a 50 mg/mL Chkl inhibitor A
monomesylate salt stock solution. The solution then was sonicated to break up any Chkl
mhibitor aggregates, While stirring the solution, a calibrated pH meter was used to measure
the pH. The pH was within the desired range of 4.5 + 0.1 and therefore did not require
adjustment. To prepare all of the other Chkl inhibitor A monomesylate salt solutions, the 50

mg/mL stock solution was diluted to the desired final concentration with 5% D5W.

Table 11

S18 scoring

RBC lysis buffer TNA

4 4 4 4

0.9% NaCt NA 0 ] 0 0

Mesylate salt in 5% dextrose NA G 0 ) 0

16.67% Captisol NA 0 0 0 1

Free base of Chk] inhibitor A formulated in 1000 3 3 NA 2
16.67% Captisol

Free base of Chkl inhibitor A formulated in 100 i 0 4] 0
1.67% Captisol

Free base of Chkl inhibitor A formulated in 10 4] O 1] 0
0.17% Captisol

monomesylate salt of Chkl inhibitor A 1000 3 3
formulated in 5% dextrose 190 5 5 5
10 ]

In Vive Hemolysis Studies

In vivo pharmacokinetic studies were performed in Sprague-Dawley rats for
both the Chkl inhibitor A and Chkl inhibitor B of formula (X). A single 5 mg/kg
intravenous bolus dose was administered at 1 mL/kg to at least three rats. Both Chkl
inhibitors A and B were administered in the following formulations: (1) 2.5 mM sodium
acetate and 5% dextrose; (2) 30-50% polyethylene glycol 400, or (3) 10% Captisol. The rats
then were observed for adverse side effects. The results are summarized in Table IfI, below.

Adverse reactions were defined as labored breathing immediately post dosing, hemolyzed
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SH40 wherein R39 is halo, C1.3alkyl, CN, and CF3; n40 Kis
hydrogen, C1_3alkyl, CN, OC,_3alkyl, halo, or N(R43)2, wherein each

wB4msngependently, is hydrogen or C1_3alkyl; R41 is a 6- orpé-preimheradise
saturated heterocyclic ring containing one ring N-R44 1 Ogroup and either

a second ring N-R44 group, a ring oxygen, or a ring sulfur, wherein each
R44, independently, is hydrogen, C1.3alkyl, CH2CN, or CH2CH2CN, and
planhereinpRRd huig biptidnatiesubstituiethwdtiidxepst doR4R isilydpegesing for up

to 81%-§&|F}5$st9&la§{alky|’ SC)_3alkyl, N(R45)2, NR45C(=0)C1.3alkyl, or a
5- or 6-membered saturated heterocyclic ring containing one N-R44 group

and 15optionalty tingsubsiitutec with pnertadhres: e kr3alkwl GiuPSired 20
f }%4 and R42 are taken together with the carbons to which they are
“Affached to fon a 5- to 7-membered saturated carbocyclic ring; and R43 is

hydrogen epyhalospravideshibatat lgastons 9f-R4.and Razyis differataie and

,from hydrogen, and that when R43 is halo, R4 or R42 is hydrogen, or a
Sttt SRR PRBEE TR SEROpPBYRIG hydr Sten sréwivdi thdtesrsand
we{d)ad bedsiane oyl adedsitute sized container. The appropriate volume of 2.5 mM
sodium acetate and 5% dextrose was added to the formulation to achieve the final target
concentration. The solution then was sonicated to break up any Chl1 inhibitor aggregates.

While stirring the solution, a calibrated pH meter was used to measure the pH. The pH was

within the desired range of 4.2 + (.3 and therefore did not require adjustment.

For the Chkl inhibitor B free base in 2.5 mM sodium acetate and 3% dextrose,
the appropriate amount of Chkl inhibitor free base was weighed out and placed in an
appropriate sized container. An in-situ salt of the compound was made by the addition of 1.1
molar equivalent of hydrochloric acid to the compound. The compound and acid were
vortexed in order to uniformiy “wet” the compound. The formulation was brought up to 90%
of the desired volume with 2.5 mM sodium acetate and 5% dextrose. The solution then was
sonicated to break up any Chkl inhibitor aggregates. While stirring the solution, a calibrated
pH meter was used to measure the pH. The pH was gradually adjusted to 4.2 + 0.3 with
NaOH (sodmm hydroxide). Finally, the formulation was brought up to final volume with 2.5

mM sodium acetate and 5% Dextrose.

(2) For the Chkl inhibitor A in 50% polyethylene glycol 400 and the Chkl
inhibitor B in 30% polyethylene glycol 400, the appropriate amount of Chkl inhibitor free
base was weighed and placed in an appropriate sized container. The appropriate volume of
50% polyethylene glycol 400 in water for injection or 30% polyethylene glycol 400 in water
for injection, respectively, was added to the formulation to achieve the final target
concentration. The formulations were sonicated for 5 minutes, then placed on a wrist action

shaker overnight to facilitate complete dissolution of the test article.

(3) For the Chkl inhibitor A in 10% Captisol and the Chk}l inhibitor B in 10%
Captisol, the appropriate amount of the Chkl inhibitor free base was weighed and placed in
an appropriate sized container, respectively. Bach formulation was brought up o 90% of the
desired volume with a 10% (w/v) Captisol in sterile water solution. The solutions were then

“sonicated to break up any Chkl inhibitor aggregates, While stirring the solutions, a
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The composition of claim I. wherein the at least one cyclodextrin

comprises sulfobutylether-1-13-cyclodextrin,
waitobutylether-4-13-cyclodextrin, sulfobutylether-7-3-cyclodetiif;saeo7/080150

hydroxypropy!l ether 13-cyclodextrin, or a mixture thereof. 3. The

composition of claim 2, wherein the at least one cyclodextrin comprises

sulfobutylether-7-13-cyclodextrin. 4. The composition of claim 3,
calhgrdipHhesat least i ecdisubstitited Urégoinpaundiceinprisssdto 4.2 + 0.3
wilPRAOUIL ARG ARG .S 08T AP IRGIcNArcopiablasalt

rod rug, ate, or solvate thereof. € composition o claim

CaﬁfF?@ é’ih*i%@rﬁfdrél e asia ﬂ%élﬂéﬂb‘s‘#ﬁﬁté‘ét&%@’é eRHGaRNe feh Chkl

inlgyeledextrin is from at least about 1:1 to at least about n:1, where n
represents the total number of complexation sites of the cyclodextrin.
6. The composition of claim 4, furféleBiprising a pH-adjusting agent.

157.The composmon of clalm 4 havmg a pH of from about 4 to about 5in

wel o
kal 1nhlb1‘t01 No data Normal MNormal
A-free base

Chk] inhibitor
A
monomesylate
salt
{5 % dextrose
onhy)

Adverse reactions No data No data

Slight reaction
{iabored breathing
only; no
hemelysis or
bicody urine)

Slight reaction
ChkI inhibitor . . (labored breathing
Adverse reactions :
B only; no hemolysis
or bloody urine)

Solubility Studies

The equilibrium solubility of Chk1 inhibitor A gs its free base is low (2.6
mg/ml of water, pH 6, 25°C). The following studies were made in order o increase
solubility via addition of cosolvents and surfactants, adjustrnent of the pH, and complexation
with cyclodextrins. The solvents selected are relevant for clinical dosing via an infravenous
route.

Solubility was determined by placing an excess of Chkl inhibitor A in a vial
with the solvent/co-solvent. The vial was agitated at constant temperature for approximately
24 hours. The drug suspensions were then filtered or centrifuged. Appropriate volumes of
the sample selutions were analyzed by HPLC. Table TV, below, shows the solubilities of
various solvent/co-solvent combinations of Chkl inhibitor A at 25°C, and Table V shows the

solubilities tn the presence of ¢yclodextrin,
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10. The composition of claim 9, wherein the composition is lyophilized.

11. Use of a composition comprising at lease one d substituted urea
woampoand-having a structure capable of inhibiting Chk1 angcat/ieasiongiss

cyclodextrin for the manufacture of a medicament for the treatment of a

disorder involving aberrantly proliferating cells. 12. The use of claim

11 wherein the treatment further comprises administration of a Chkl

activator. 13. The use of clalﬁabliﬁ IWherein the Chkl actlvator is

selected.from-the-group.cor I pernetrexed. gemeitabir isplatin
methotreg2 : se of
claim 12, WiergiH the Chkl actlvator is admlnl tered pribrito 10the
compositien,Qficdaim 4. 15. The use of clialm 11 w@ereln the glisorder
comprlse%@oqﬂ@%%ﬁhom E]Lb Theuse of clai igorder is
a cance om-the :
30% PEG 400/0.9% NaCl 66
2.5% glycerol 3.0
20% propylene glycol 3.6
200 PEG 400/ 10% propylene glycol 7.0
3% dimethylacetamide 31
0.5% polysorbate 80 4.1
0.5% Pluronic F68/0.9% NaCl 10
2.5mM sodium acetate, pH 3/5% dextrose 3.2
Table V
| Hydroxypropyl-B-cyclodextrin, pH 6.0 10 | 18.6
Captisol, pH 4.0 10 > 740
2.5 4.6
5.0 7.4
Captisol, (pH range 6.47 to 6.70) 10 14.6
20 29.6
40 58.2
1 0.6
Captisol, pH 7.6 3 1.4
5 2.0
. 3 0.5
Captisol, pH 8.3 5 07

Improvements n the solubilify of Chk1 inhibitor A were achieved by the
addition of clinically relevant solvents for dosing via an intravenous route. Ionization of the
compound through adjusiment of pH also improved the sclubility of Chik! inhibitor A, Ten-
fold mcereases in solubility were achieved by the addition of cyclodextrins to the solution.

Solubilization with cyclodextrins was enhanced by lowering pH.
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group consisting of non-small cell lung cancer, myxoid and round cell
carcinoma, locally advanced tumor, metastatic cancer. Ewing's sarcoma,
woeaneensnetastases, lymphatic 15metastases. squamous cellearainemaessise
esophageal squamous cell carcinoma, oral carcinoma, multiple myeloma,
acute lymphocytic leukemia, acute nonlymphocy-tic leukemia, chronic
lymphocytic leukemia, chronic myelocytic leukemia, hairy cell leukemia,
Stefflisidniugienohoma, thymic lymphoma lung cancer, small cell lung cancer,
ncmsmall ceII lung ca cer, cytanequs T-cell lymphoma, Hodgkin's
lymphoma. H8A° q? ﬁ{aé]% %@?ﬁé”’&%ﬁ&%r‘%ﬁﬁ%‘aﬁﬁ SiEcst g tested
fo:/s@ﬂ‘lﬂispréhh@émglmmmmrp@mastdcﬁlmdeminimmlﬂ\wrﬂmmc&tﬁmam%a[rmiﬁol
pHC@ @Pf g@l@ Qv% q%lg B%%a%o%'{l??{o@&im&éé ﬁ{?:clll%@cliayglgg’ltc&l @iﬁﬁtﬂhnbnm Ain

o neop aSIaS ancreatlc cancer, liver cancer, bladder cancer, primary
3 /géﬁaﬁm?%réa@é%ﬁ{aﬁ iROLS OB RS RiGHRAI R CR BIRGRh BIbgEhk!
inthiadel er;;ma@keammambjaﬁd@mmm@ﬁat@ﬁgn@{ voMawan a 20 mm

FL%ﬁ{B”?Bmﬁs rlma%i n%g{%%ggc% ?gllaflfpgoplasm cervical carcinoma,
uterine endormetria cancer, vaglna ancer, vulvar cancer, uterine cancetr,

testicular capeenREAISCARCALEENRD Sell RRIGINAMAHIRIINSIGRIAIR4
[, Neurgblastoma, ast%)cytlc brain tumoréglloma metastatic tumor
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Mtoneal effusion, mﬁl%l%?ant leural effusion, mesothelioma. Wilms's
wi ro@@%?ﬁl%fcﬁié?"c%l Cir‘éﬁﬁé‘ﬂié&é‘:ﬁ%‘&ﬁﬁ% hemanglopericytoma,
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non- Captisol containing formulation contained 4.41 and 7.10% at the respective timepoints,

Table VI
Component Amount per mi. Function
Chk! inhibitorA - 50 mg Active ingredient
free base
Captisol 16.66 mg Solubilizer
HCI, NE as. topH 4.5 pH adjustment
NaQH, NF q.8. topH 4.5 pH adjustment
Water for Injection, q.s. to I mL Solubilizer
Usp
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instructions for administering the composition to a subject in need thereof.

19. The kit of claim 18. wherein the composition comprises at least one
wdiseisgtstuterd urea compound capable of inhibiting Chkl, havipgm@us2e07/080150

structural formula Br or a pharmaceutically acceptable salt, prodrug,

hydrate, or solvate thereof and sulfobutylether-7-P-cyclodextrin. 20.

The kit according to claims 19 or 20, further comprising a second

container comprising an anticancErag&/t.

Component Amount per mL Function
Chk1 inhibitor A - 50 mg Active ingredient
mesylate salt
Dextrose 50 mg Tonicity adjustment
HCL NF g5 topH 4.5 pH adjustment
NaOH, NF q.s. 1o pH 4.5 pH adjustment
Water for Injection, g.s. to I mL Solubilizer
Usp
Table VIIi
Storage =(} T=I month | T=2month | T=3 month | T=6 month
conditions
2 el
o 1.53% 1.48% 226% 1.72% 3.99%
40°C/ N o o
750 R 1.53% 3.06% 4.96%
Table IX

Storage =() T=1 month | T=2 month

conditions

25°C/ o o o

60%RH 1.07% 1L16% 2.07%

40°C/ o 0 0

759 RIL 1.07% 4.41% 7.10%

Numerous modifications and variations in the mvention as set forth in the
above illustrative examples are expected to occur to those skilled in the art. Consequently,

only such limitations as appear in the appended claims should be placed on the invention.
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WHAT IS CLAIMED IS:

I. A composition comprising:

(a) at least one disubstituted urea compound capable of inhibiting

Chkl, having a structura! formula

o O-CHp-R1L
N ” R43
/{ TNH_C_NH O
R39 N/ R42
R4G

wherein R is halo, Cysalkyl, CN, and CFs5;

R¥is hydrogen, Cjaalkyl, CN, OC;.alkyl, halo, or N(R45)2, wherein each R R
independently, is hydrogen or Cyaalkyl;

R* is a 6- or 7-membered saturated heterocyelic ring containing one ring N-R™*
group and either a second ring N-R* group, a ring oxygen, or a ring sulfur, wherein each
R*, independently, is hydrogen, Cy.salkyl, CH,CN, or CH,CH,CN, and wherein R*' is
optionally substituted with oxo;

R* is hydrogen, Cy.salkyl, OCy.aalkyl, SCy_salkyl, N(R*); NR¥C(=0)C, salkyl,
or a 5- or 6-membered saturated heterocyclic ring containing one N-R** group and
optionally ring substituted with one to three C)jalkyl groups;

or R* and R* are taken together with the carbons to which they are aftached to

form a 5- to 7-membered saturated carbocyclic ring;
and R® is hydrogen or halo,

provided that at least one of R* and R*? is different from hydrogen, and that when
R*® is halo, R* or R* is hydrogen, or a pharmaceutically acceptable salt, prodrug,

hydrate, or solvate thereof, and

(b) at least one cyclodextrin.
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2. The composition of claim 1, wherein the at least one cyclodextrin
comprises sutfobutylether-1-f-cyclodextrin, sulfobutylether-4--cyclodextrin,
sulfobutylether-7-B-cyclodextrin, hydroxypropyl ether -cyciodextrin, or a mixture
thereof.

~

3. The composition of claim 2, wherein the at least one cyclodextrin

comprises sulfobutylether-7-f-cyclodextrin.

4. The compeosition of claim 3, wherein the at least one disubstituted urea

compound comprises a compound having a structure

O
0]

joanel

Br

or a pharmaceutically acceptable salt, prodrug, hydrate, or solvate thereof.

5. The composition of claim 4, wherein the mole ratio of the disubstituted
urea compound to the cyclodextrin is from at least about 1:1 to at least about n:1, where n

represents the total number of complexation sites of the cyclodextrin.
0. The composition of claim 4, further comprising a pH-adjusting agent.

7. The composition of claim 4, having a pH of from about 4 to about 5 in an

agueous solution.

8. The composition of claim 4, wherein the composition is substantially
anhydrous.
9. The composition of claims 8, wherein water is present in an amount less

than about 5% by weight.
10.  The composition of claim 9, wherein the compeosition is lyophilized.

11. Use of a composition comprising at lease one disubstituted urea compound

having a structure
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capable of inhibtting Chk! and at least one cyclodextrin for the manufacture of a

medicament for the treatment of a disorder involving aberrantly proliferating cells.

12. The use of claim 11 wherein the treatment further comprises

adrmindsiration of a Chk1 activator.

i3, The use of claim 12, wherein the Chk! activator is selected from the group
consisting of pemetrexed, gemcitabine, cisplatin. methotrexate, trimetrexate, and mixtures

thereof.

i4. The use of claim 12, wherein the Chk! activator is administered prior to

the composition of claim 4.
15 The use of claim 12, wherein the disorder comprises a cancer.

16, The use of claim 15. wherein the disorder is a cancer selected from the
group consisting of non-smali cell lung cancer, myxoid and round cell carcinoma, locally
advanced mmor, metastatic cancer, Ewing's sarcoma, cancer metastases, lvmphatic
metastases, squamous cell carcinoma, esophageal squamous cell carcinoma, oral
carcinoma, multiple myeloma, acute lymphocytic leukemia, acute nonlvimphocytic
ieukemia, chronic lymphocytic leukemia, chironic myelocytic leukemia, hairy cell
leukemia, effusion lymphoma, thymic lymphoma lung cancer, small cell iung cancer,
nonsmall cell lung cancer, cutaneous T-cell lymphoma, Hodgkin’s lvmphoma, non-
Hodgkin’s lymphoma, cancer of the adrenal cortex, ACTH-producing tumor, breast
cancer, ductal carcinoma, stomach cancer, colon cancer, colorectal cancer, polyps
associated with colorectal neoplasias, pancreatic cancer, liver cancer, bladder cancer,
primary superficial bladder tumor, invasive transitional cel! carcinoma of the bladder,
muscle-1vasive bladder cancer, prostate cancer, ovarian carcinoma, primary peritoneal
epithelial neoplasm, cervieal carcinoma, uterine endometrial cancer, vaginal cancer,

vulvar cancer, uterine cancer, iesticular cancer, penile cancer, renal celi carcinoma,
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intrinsic brain tumor, neuroblastoma, astrocytic brain tumor, glioma, metastatic tumor cell
invasion in the central nervous system, osteoma, osteosarcoma, malignant melanoma,
tumor progressions of human skin keratinocytes, squamous cell cancer, thyroid cancer,
retinoblastoma, neuroblastoma, peritoneal effusion. malignant pleural effusion,
mesothelioma, Wilms’s tumor, gall bladder cancer, trophoblastic neoplasm,

hemangiopericytoma, and Kaposi's sarcoma.

17. The use of claim 16, wherein the disorder is a cancer selected from the
group consisting of a colorectal cancer, head and neck cancer, pancreatic cancer, breast
cancer, gastric cancer, bladder cancer, vulvar cancer, leukemia. lymphoma, melanoma,
renal cell carcinoma, ovarian cancer, brain tumor, osteosarcoma, and nonsmall celi lung

cancer,

18. A kit comprising:

a) a first container comprising a composition according to claim 1; and
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b) instractions for administering the composition to a subject in need

thereof,

16, The kit of claim 18, wherein the composition comprises af least one

disubstituted urea compound capable of inhibiting Chk1, having a structural formula

(\Na

o]

()

I i N
Sy
o
1\*/) ?
. Er
5
or a pharmaceutically acceptable salt, prodrug, hydrate, or solvate thereof and
sulfobutylether-7-B-cyclodextrin.
20). The kit according to claims 19 or 20, further comprising a second
container comprising an anticancer agent.
10



