DESCRI PTI ON METHOD FOR MANUFACTURI NG A BORONI C ACI D ESTER COVPOUND
Technical Field [0001] The invention relates to a nethod for manufacturing
a bor oni cwacoo/msst’er conpound. Background Art [0002] A lporarsc@9aeiods est er
conmpound is a useful conpound as e.g., an internedi ate for synthesizing
medi cal /agricultural drugs. The boronic acid ester conpound has been
manuf actured generally by reacting an aryl halide and a di boron conpound in
Ehe piesence of a paIIadiun1cataIyst (see, non-patent docunent 1, etc.).
0003] However, t eraII , It is
difficult to rermve &m%g?ﬁ\ﬁﬁ%?&%%@%@ﬂﬂ JE@I?Agmﬁggér I cul ar, d
synt hesi zi ng nedlcallagrlcultural drugs, it is necessary to obtaln a
product with extrenely high purity; however, if purification is repeatedly
per f or mBELLRED APPLIGAHON) order to increase the purity, the yield of the

product sigkfi r t 0004
I n contra‘?@htgﬁgﬂﬁkgggﬁﬁéﬁts uﬁﬁgﬁgjgggﬁgﬁkﬁgfgﬂﬁggﬁggﬁ %iﬂﬁégﬁ%g§PUrlng
a bor oniJmuani &) 2689, dre cootepiv wfidhich iarecheacbyiindogiorated il that entindty b réfereneasi | y
renmovabl e by washing with water, etc. and relatively inexpensive. [0005]
However, conventional methods for manufacturing a boronic

FIELD OF TECHNOLOGY

[0002] The application is in general directed to methods of combination therapy, and

combination pharmaceutical compositions.

[0003] Current cancer therapy generally involves treatment with surgery, chemotherapy,
radiation therapy, or a combination of these approaches. Each of the major treatment
approaches has significant limitations. For example, surgery may not completely remove the
neoplastic tissue and cannot be used in the treatment of some disseminated neoplastic
conditions, such as acute lymphoblasic leukemia, and radiation therapy is effective only when
the irradiated neoplastic tissue exhibits a higher sensitivity to radiation than normal tissue and
often causes serious side effects.

[0004] While a variety of chemotherapeutic agents are available, nearly all
chemotherapeutic agents are toxic, and chemotherapy frequently causes significant, and often
dangerous, side effects. Frequent side-effects include severe nausea and vomiting, bone marrow
depression, immunosuppression, cytopenia (including, e.g., anemia, neutropenia, and
thrombocytopenia), pain and fatigue. Additional side-effects include cachexia, mucositis,
alopecia, cutaneous complications (including hypersensitivity reactions, e.g., pruritis, urticaria,
and angioedema), as well as neurological, pulmonary, cardiac, reproductive and endocrine
complications.

[0005] Side effects associated with chemotherapeutic agents are generally the major factor
in defining the agent’s dose-limiting toxicity (DLT), and managing the adverse side effects
induced by chemotherapy and radiation therapy is of major importance in the clinical
management of cancer treatment. In addition, many tumor cells are resistant or develop
resistance to chemotherapeutic agents through multi-drug resistance.

[0006] Combination therapeutic approaches that permit the use of lower doses of
chemotherapeutic agents than those conventionally used in monotherapy while maintaining

anticancer efficacy are highly desirable. Such combination therapies may lead to a decrease in



acid ester conpound using a nickel catalyst described, for exanple, in
patent docunents 1 and 2 have a problemin insufficient yield.[0006]

[ Pat ent dwounsmBop WO 98/ 45265 [ Pat ent docunent 2] U. SPCZAB3¢0008:2888

[ Non- pat ent docunent 1] Journal of Organic Chem stry 60 (23), 7508 (1995)

[ Non- pat ent docunent 2] C. Soneswara Rao, The Chem stry of Process

Devel opnment in Fi ne Chem cal & Pharmaceutical |Industry Second Edition (John
Wley & sons LTD, p. 981) Disclosure of the Invention Problemto be sol ved
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represents an opti onaIIy substituted aromati c hydrocarbon group or an

opt i onalMith Beipdverse gHeds-ar onati ¢ heterocyclic group; and R represents a
di val ent ?é(ﬂﬁ]“'\ﬁh&% QUK mﬁhﬁg IR 126 ok Yesh & A6hbiAStR (RAIRCLAMISH Bk aSieNt ed by
formula (1): Ar-X § wherein Ar is as defined above, represents a
hal ogen tl therppeutic e fects of chemotherapeutic agents administered at hlgher doses. In addition to
increased anticancer efficacy, such approaches may reduce the development of resistance.
[0008] Compounds of Formula I (as shown herein) have been previously reported to be
effective in inhibiting tumor progression. See U.S. Serial No. 11/849,230 (filed August 31,

2007).

SUMMARY

[0009] The present application provides compounds, compositions and methods of
combination therapy using compounds of Formula I for the treatment of neoplastic disorders. It
has been found that contacting proliferating cells with commonly used anticancer agents in
combination with a compound of Formula I provides a synergistic effect on inhibiting cell
proliferation.

[0010] In one aspect, the application discloses a method for preventing, treating or
ameliorating a neoplastic disorder, comprising administering to a subject in need thereof a

therapeutically effective amount of a compound of Formula I:

Formula I,

or a pharmaceutically acceptable salt or ester thereof,

wherein Z° is N or CR*;

each R**, R®8, R® and R® independently is H or an optionally substituted C1-C8 alkyl,
C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,



optionally substituted al kyl sul fonyl oxy group, or an optionallysubstituted
aryl sul fonyl oxy group; with a conpound (di boron conpound) represented by
fornmul a (@P20R/RIBOB R R (2) O O wherein R is as defi ne#Cahuse@9/oue4s he
presence of a nitrogen-containing organic base, a nickel catalyst, a
phosphi ne conmpound and a solvent. [2] The nmethod for manufacturing the
boronic acid ester conpound according to [1], in which Ar is an optionally
substituted aromati c hydrocarbon group, an optionally substituted

Sl 1 ur - IR g o Breere e Bl BRGEEL fr BiipbRy, LB aRu SRR {ur e
oxygenc geteadaRjlalBylasiéupat i ¢ heterocyclic group. [3] The method for .
e an- opt | ondl PR End LIGT a6 & BRErrETyor BU Bort B 0o, NBr ROt onal 1y
fsubst |t wiregRNSR! S’GRHSG,g{)tS@izNRQW@QR?NRCGM{Z‘?NR%R,Q\IMQHPCN[ @doRhe met hod
or manufacturing t he boronic acid ester conpound according to [1], in
whi ch ArcaibgxabiotsptierefaP NG QUSRI ¢OR i NiPreny|  gr oup,
each R’ is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl
group, or
each R’ is independently halo, OR, NR,, NROR, NRNR,, SR, SOR, SOzR, SO:NR»,
NRSO;R, NRCONR,, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO,
wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl,
(2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-
C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl,
and wherein two R on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S;
and each R group, and each ring formed by linking two R groups together, is optionally
substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR’, =NR’, OR’,
NR’,, SR’, SO,R’, SO;NR’;, NR’SO,R’, NR’CONR’;, NR’COOR’, NR’COR’, CN, COOR’,
CONR’,, OOCR’, COR’, and NO»,
wherein each R’ is independently H, C1-C6 alkyl, C2-C6 heteroalkyl, C1-C6 acyl, C2-
C6 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, cach
of which is optionally substituted with one or more groups selected from halo, C1-C4 alkyl, C1-
C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino, and =O;
and wherein two R’ can be linked to form a 3-7 membered ring optionally containing up
to three heteroatoms selected from N, O and S;
nis 0 to 4; and
pis 0to4;
and an anticancer agent, or a pharmaceutically acceptable salt or ester thereof;
thereby preventing, treating or ameliorating said neoplastic disorder.
[0011] Anticancer agents used in combination with the compounds of the present application

may include agents selected from any of the classes known to those of ordinary skill in the art.



an optionally substituted pyridyl group, an optionally substituted indolyl
group, or an optionally substituted indazolyl group. [5] The nmethod for
manuf act uworegiodse17bor oni ¢ aci d ester comnmpound accor di ng PCO/UBRg090m@40f [ 1]
to [4], in which the nickel catalyst is a 0- valent or dival ent nickel
conpl ex. [0009][6] The nethod for manufacturing the boronic acid ester
conpound according to any one of [1] to [4], in which the nickel catalyst
is at |east one nickel conplex selected fromthe group consisting of a

ni ckel (Q - al.kene.conpl e; ' 1 {.0Q). - oY , -
i ckel ( PPRESEARERED sl AnthGUE M TRNLIG R Bhecuonty )
or gani ¢ natibdlisalctg. ofurine ekdpyrinhifiine agamitgqadit hikplohdl(e.de yinamakaows)ckel (11)

nal e RSB TS, CEIBLS bl S LRSS L TROMARLEL WS BT 2 o

cat ﬁl l)/?bndﬁm%it@ﬁrlta}%ete@ﬁgdxﬁmﬁ adi ene) ni ckel (O, nickel (Il) nitrate or
nickel (11) chloride. [8] The nmethod for manufacturin e . hor.onic acid
ester co Al AREF BiPRE dissloss md}i*f‘epfﬁﬁfe“{@}’]"f%lo[‘ﬁ%“’Fﬁ%“é\?ﬂré‘ﬂ"‘flﬁ’ég cell
ni t r ogeReFiath@innh A9y Q6 8hfrifaSKintiBisRrihElolth@L el EnFRAP LGl [BacyCl i €
am di ne” conpound., [%%) The met hod for manufacturing the boronic acid ester
conpoundiselesssrhgroiy apdampificanrer egeny arja pharmpagputically agspitpble padt or ester thereof,
ni trogep; cQ! qrﬁjimigrgc ,%&%&ipﬁse is a trialkylam ne conpound, a cyclic
tertiary anine conpou or a cyclic am dine conmpound. [10] The nethod for
manuf act utlongl tAheurtheraspéct dadpstdes theprasontpppimdtieie s @mimgctwicalmpnpnsgtiof [ 1]
to [7], Ci n which the néttrlpocllen-clont ai ni NG crei )

omprising a4 compound 0 mula Tas disclosedsherein, an anticancer agent and at least one

pharmaceutically acceptable excipient.

BRIEF DESCRIPTION OF THE FIGURES

[0014] FIG. 1 is a graph of the log drug concentration against the relative fluorescent units
(RFU) for Compound A and Compound B for calculation of ICsg,

[0015] FIG. 2 is a graph of the log concentration of Compound K and 5-fluorouracil against
RFU for calculation of ICsy for A375 melanoma cells.

[0016] FIG. 3 is a bar graph showing the percent cell death for Compound K, 5-fluorouracil
and the combination thereof for A375 melanoma cells.

[0017] FIG. 4 is a graph of the log concentration of Compound K and fludarabine against
RFU for calculation of ICso for A375 melanoma cells.

[0018] FIG. 5 is a bar graph showing the percent cell death for Compound K, fludarabine
and the combination thereof for A375 melanoma cells.

[0019] FIG. 6 is a graph of the log concentration of Compound K and gemcitabine against
RFU for calculation of ICsq for A375 melanoma cells.

[0020] FIG. 7 is a graph of the log concentration of Compound K and paclitaxel against
RFU for calculation of ICsy for A375 melanoma cells.

[0021] FIG. 8 is a bar graph showing the percent cell death for Compound K, paclitaxel and
the combination thereof for A375 melanoma cells.

[0022] FIG. 9 is a graph of the log concentration of Compound K and sunitinib against RFU

for calculation of 1Cso for A375 melanoma cells.



organic base is triethylam ne, diisopropylethylam ne, Nmrethyl norpholine or

| , 8-di azabi cycl o[ 5. 4. 0] - 7-undecene. [0010] [11] The nethod for

manuf act uworegiodse17bor oni ¢ aci d ester comnmpound accor di ng PCO/UBRg090m@40f [ 1]
to [10], in which the phosphine conpound is a triaryl phosphine. [12] The
met hod for manufacturing the boronic acid ester conmpoundaccording to any
one of [1] to [10], in which the phosphine conpound is triphenyl phosphi ne.
[13] The nethod for nanufacturing the boronic acid ester conpound accordi ng

to any 0”3%(% ][PJIL H(?Is #%ﬁab 119 thgﬂ%cgrﬁl 1PAL, {H for 80m! {)Ven su1§1 Lfé%ﬂ% for a

m xed sol of “an al'co eas one s ecte rom
t he groum:@mMSmmbnn@nmfﬁ&Aﬁydmﬁmambmmemnlvent an et her solvent an ester

sol vent v | vent m de solvent,. a nitrile sol ent sul f oxi de

colvent anti 23l HI5 v dedih FRsRalibl aneSmpous koo Sl bl it

naanngunjm@cahﬂmhﬁﬁgmcﬁfa@Aywaﬁa@km%Qﬁﬁgrnd according to any one of [1]
in which the solvent is an_al coho Y a m xed sol vent of

an al coholl0®3] Rt Ihisa bar 21apk ghovingthe peroa col i@q élbﬁ%é’&omp@fﬂ tl%ev"galﬁabe

consi st i,Rg RfcoRbINASPERBOR: A8 Y BRlanoANcgkher sol vent, and an ester

sol vent . HlS] The met hod for manufacturing the boronlc acid ester conpound

aCﬁor d: ng 14026] H3. bt is[azagph af thalpg ednceretign ebhempawr festd 3-8ugreyraghol or
et hano f t d t d
65‘ ln[fﬁ%r BBELF%T; o‘?f[&”‘\%ﬂ‘%%g M@'mb&%@ éage Rk acid ester conpoun

accordin the alco vent is nethanol.
[0027] FIG. 14 is a bar graph showing the percent cell death for Compound K,

5-fluorouracil and the combination thereof for MDA-MB-468 breast cancer cells.

[0028] FIG. 15 is a graph of the log concentration of Compound K and 5-fluorouracil
against RFU for calculation of ICso for MDA-MB-468 breast cancer cells.

[0029] FIG. 16 is a bar graph showing the percent cell death for Compound K,
5-fluorouracil and the combination thereof for MDA-MB-468 breast cancer cells.

[0030] FIG. 17 is a graph of the log concentration of Compound K and cisplatin against
RFU for calculation of ICso for MDA-MB-468 breast cancer cells.

[0031] FIG. 18 is a bar graph showing the percent cell death for Compound K, cisplatin and
the combination thercof for MDA-MB-468 breast cancer cells.

[0032] FIG. 19 is a graph of the log concentration of Compound K and cisplatin against
RFU for calculation of ICsy for MDA-MB-468 breast cancer cells.

[0033] FIG. 20 is a bar graph showing the percent cell death for Compound K, cisplatin and
the combination thereof for MDA-MB-468 breast cancer cells.

[0034] FIG. 21 is a graph of the log concentration of Compound K and doxorubicin against
RFU for calculation of 1Csy for MDA -MB-468 breast cancer cells.

[0035] FIG. 22 is a bar graph showing the percent cell death for Compound K, doxorubicin
and the combination thereof for MDA-MB-468 breast cancer cells.

[0036] FIG. 23 is a graph of the log concentration of Compound K and doxorubicin against
RFU for calculation of ICso for MDA-MB-468 breast cancer cells.

[0037] FIG. 24 is a bar graph showing the percent cell death for Compound K, doxorubicin
and the combination thereof for MDA-MB-468 breast cancer cells.

[0038] FIG. 25 is a graph of the log concentration of Compound K and gemcitabine against
RFU for calculation of ICsg for MDA-MB-468 breast cancer cells.



[17] The nethod for manufacturing the boronic acid ester conpound according
to any one of [1] to [16], in which Ris an optionally substituted al kyl ene
group, orwarrompional |y substituted aryl ene group. [ 18] PTaSe®ioech4$ or
manuf acturing the boronic acid ester conpound according to any one of [1]
to [17], in which the conpound represented by formula (2) is

bi s(pi nacol at e) di boron. [19] The nmethod for manufacturing the boronic acid
ester conpound according to any one of [1] to [18], in which Xis a

chl orine at om .an.iodine I X\..group, a
e oo AL 0T e LB PSR STL PR PR o
benzeneand ﬂ]@myxhqbﬁnytlcgrtbuﬁofbeDJ]DAFNﬁB mh@ﬁktﬁmrcemﬂmf acturing the bor oni c

acid ester accor to any one of .[1] to 8], in.which X

bl or e MG MIELF RS Sl the 1S ChfertBlRer Coben oy Sikhema it nroteps)

manuf ac U g cdlfigatRardNts fGaMDAeBefcsuReROtnctracor ding to [1], in which Ar
IS an aronatic heteroc clic group selected fromthe group conS|st|ng of the

fol I owi ng1dBIFREATI N2 FESAR) SOV B hARRTPAnACSH deth T FPREINEE, AT Re) labin

APPL| mlﬁﬁﬂek%&%ktloﬁhhée@m}m MIL464 GRS cRlcbQlelif.y to U.S. Provisional
Application No. 43,282, filed January 8, 2009, the contents of which

are her ebJ0HAL 5&@029&5 edrdph of Hsileg eaneentiation ph/Coraosnd Kcand VEaSEN QRATECHNOL OGY
10002] 'Ry APRILRL BT 1S f(#] MOEHRF Eeﬂxicfe%ﬁé EffcliQeffEt hods of combi nati on

t her apy, rmaceut | ositirons. [0003] Current cancer
t her apy g{melB]aIFII@ 3mvalbmegramlrs@aanrthe parcdmt s&lk@aﬂwfpr Corepoindds, apiplastiaedi at i on

therapy, anc? trhe com 1ggtkonathereonf t8r M&X% Ea—a RAR& 1@%§ncer ce(flh of the major treatment

[0044] FIG. 31 is a graph of the log concentration of Compound K and gemcitabine against
RFU for calculation of ICso for MIA PaCa-2 pancreatic cancer cells.

[0045] FIG. 32 is a bar graph showing the percent cell death for Compound K, gemcitabine
and the combination thereof for MIA PaCa-2 pancreatic cancer cells.

[0046] FIG. 33 is a graph of the log concentration of Compound K and sunitinib against
RFU for calculation of ICsy for MIA PaCa-2 pancreatic cancer cells.

[0047] FIG. 34 is a bar graph showing the percent cell death for Compound K, sunitinib and
the combination thereof for MIA PaCa-2 pancreatic cancer cells.

[0048] FIG. 35 is a graph of the log concentration of Compound K and rapamycin against
RFU for calculation of ICsq for MIA PaCa-2 pancreatic cancer cells.

[0049] FIG. 36 is a bar graph showing the percent cell death for Compound K, rapamycin
and the combination thereof for MIA PaCa-2 pancreatic cancer cells.

[0050] FIG. 37 is a graph of the log concentration of Compound K and 5-fluorouracil
against RFU for calculation of ICso for SUM-149PT inflammatory breast carcinoma cells.

[0051] FIG. 38 is a bar graph showing the percent cell death for Compound K,
5-fluorouracil and the combination thereof for SUM-149PT inflammatory breast carcinoma
cells.

[0052] FIG. 39 is a graph of the log concentration of Compound K and cisplatin against
RFU for calculation of ICsq for SUM-149PT inflammatory breast carcinoma cells.

[0053] FIG. 40 is a bar graph showing the percent cell death for Compound K, cisplatin and

the combination thereof for SUM-149PT inflammatory breast carcinoma cells.



approaches has significant |imtations. For exanple, surgery nmay not
conpletely renove the neoplastic tissue and cannot be used in the treatnent
of sone dwe=zerwasat’ed neopl asti c conditions, such as acureTiUsa@Eholbdsasi c

| eukem a, and radiation therapy is effective only when the irradi ated

neopl astic tissue exhibits a higher sensitivity to radiation than nornal

ti ssue and often causes serious side effects. [0004] Wile a variety of
chenot herapeutic agents are avail able, nearly all chenotherapeutic agents
are toxic, epoi her apy of.r t . L ani, fi

danger ous,[(ms%iH eﬁgf elé’? S rocgféhtfégéj &;shlcfl:j'}e/t{agl? #éﬁ?gﬁ#%@?%@g@aﬁg%ﬁ E%lgtg and
vom t i n@Flbfonealtrdationw! d€p fasKiMA 9P Thinfhaosuggy bssstearcimoptagpini a (i ncl udi ng,

e.g., anem t eni a nd t hronbocyt i, &), in_an ati que.

Add 11 onald @kt 1ERERT i ecRenre RLS o B g 2 eous
conpl i cahd 98 Sohbinalidither@o My PSUSE MSIPT iNfldr¥méefHreRNcrcifor@a cellpr uritis,
urticaria, and angi oedema), as well as neurgl ogica ul nonary, .cardiac,

|
r epr oduct 1980k 4G ehis @rand of Bisirs eopcrmrasion phigersto figefné‘feﬂ@fi’ﬁ“g%&@%%ci at ed

Wit h cheppt RREAREMIONGf A0S MrSUNIA 498N &ltRbkdnYatdrh 8rddBicRicidofalcens. i n defining the
agent's dose-limting toxicity (DLT), and managi ng the adverse side effects

i nduced byPUSRleFbEit iappanerapl haiving tonperhent aglddeth lor Compemdikmsdptiniherd i n t he
clini cal, BARARNENnoRL: £PSERE 145 MR ich b AW LAl TR turor cells are

resi stan evel op resistance to chenotherapeutic agents through

mul ti - dr ufpos8kiFsG adfcis a gf PO OE theCogrtrinnettiabon oHcoraprnd Keardppilwaieres! t hat
permt the I r. do f ] rapeutic ents than those
convent P%%%ﬁ'tjﬁuﬁé%%?ﬁatl%ﬁgﬁéfoég%q?{)e H’gllalr?tméllion ﬁ%asgr? ricgleollﬁlgecﬁl of f i cacy
are hi ghl yodepsiri@eeis a Bucdragtoshbivival thopertdre cadpdeath fobgohmpaadtky a decr ease

i nt he freguency.and/ or severity of_ad jde-effects and an i nproved
qual i ty dfuorquf ‘lfaBgﬂ’(eW@ Hefighhere {ﬂ%f ﬁ@i\ig%(ﬂ;ggpgwm%lgﬁ%g?%m{lwggi nci dence

of sidecgfsfects include inproved patient conpliance, a reduction in the

nunber of hospitalizations needed for the treatnent of adverse effects, and
a decr east0PN e Hospdpssirespopssirupte fanapgeaing Ka seoinid arkide gombingtiodat  pai n

associ ajehof for BT-474 breast carcinoma cells.

[0061] FIG. 48 is a bar graph showing the percent cell death for Compound K, erlotinib and

the combination thereof for BT-474 breast carcinoma cells.

[0062] FIG. 49 is a dose response curve of Compound K and Compound K in combination
with erlotinib for erlotinib-resistant MDA-MB-453 breast carcinoma cells.

[0063] FIG. 50 is a dose response curve of erlotinib for erlotinib-resistant MDA-MB-453
breast carcinoma cells.

[0064] FIG. 51 is a bar graph showing the percent cell death for Compound K, erlotinib and
the combination thereof for erlotinib-resistant MDA-MB-453 breast carcinoma cells.

[0065] FIG. 52 is a dose response curve of Compound K, erlotinib and a combination
thereof for erlotinib-resistant T47D breast carcinoma cells.

[0066] FIG. 53 is a bar graph showing the percent cell death for Compound K, erlotinib and
the combination thereof for erlotinib-resistant T47D breast carcinoma cells.

[0067] FIG. 54 is a dose response curve of Compound K, erlotinib and a combination
thereof for erlotinib-resistant ZR-75-1 breast carcinoma cells.

[0068] FIG. 55 is a bar graph showing the percent cell death for Compound K, erlotinib and

the combination thereof for erlotinib-resistant ZR-75-1 breast carcinoma cells.



with the adverse effects. [0007] Where dose limting toxicity is not an

i ssue, conbination therapy can al so maxi m ze the therapeutic effects of
chenot herwipeoatwmsorgent s admi ni stered at hi gher doses. | RCRAS2090M69D

i ncreased anticancer efficacy, such approaches may reduce the devel opnent
of resistance. [0008] Conpounds of Fornmula | (as shown herein) have been
previously reported to be effective in inhibiting tunor progression. See

U S. Serial No. 11/849,230 (filed August 31, 2007). SUMVARY [0009] The
present a i -0p,. provi d n i of

Comi nat | SHoPhdnosh BaMi EgeER AN HRonBIRPE, bh@AR A3 JRLIANG X'

neopl asthegeod f@Oi4dBrigeast ¢ardimemde@dn f ound t hat contacting proliferating cells

with co I d_anticancer agents in conbjpation .with a conmpound of

For mil a1 BP0 36 2R ey R ep RSBt OB R Ssr v et Pori BT er ar i on.

EOOlO] M&ngmﬁnaﬁpﬁnﬁawﬁiwkmﬂﬁﬂ&dﬂation di scl oses a nethod for preventing,
reating or aneliorating a neqplastjic disorder, conprisin dm pistering to

a subj ect [001hddd- 18epdar eraphk Wé&%h? pesm ﬁeqle‘iiela@cff’%@na g Sﬁrlapeglsbca& ound

of  For Myl olnbinali6k Htedf for TATD BrdafianfRotaldenal | y acceptable salt or ester

thereof, wherein Z5 is N or CR6A; each R6A, R6B, R6D and R8 independently
is Hor atf0gplifdHatd iy aslossstesnonsecarciof @mppyd K, sopitioh apdragosRingien  c2- c8

al kenyl + 68 heha,aa] keo¥dma &As C8 al kynyl, C2-C8 heteroal kynyl, C1-C8

acyl, € g%ter%aé%ﬁ, g%-é%b a?yl, C5-Cl12 heteroaryl, C7-Cl12 aryl al kyl,

or C6-C12 hetcroarylal kyl group, or each R6A, R6B, R6D and R8 independently
is halo,. C NROR, NRNR2, SR, SOR, SO2R, SO2NR2, NRSCOZR,

COCOR,

[0073] The present application may be understood more readily by reference to the

following detailed description of the embodiments and the Examples included herein. It is to be
understood that the terminology used herein is for the purpose of describing specific
embodiments only and is not intended to be limiting. It is further to be understood that unless
specifically defined herein, the terminology used herein is to be given its traditional meaning as
known in the relevant art.

[0074] As uscd herein, the singular forms “a”, “an”, and “the” include plural references
unless indicated otherwise.

[0075] As used herein, the term “subject” refers to a human or animal subject. Generally,
the subject is human.

[0076] The term “ncoplastic disorder” as used herein refers to a disorder involving aberrant
cell proliferation, such as a cancer, for example. The cancer may result in a tumor in certain
instances, and symptoms associated with a tumor sometimes are treated. Neoplastic disorders
include, but are not limited to, abnormal cell proliferative conditions (e.g., cancer) of the
hemopoietic system (e.g., white blood cell), lung, breast, prostate, kidney, pancreas, liver, heart,
skeleton, colon, rectum, skin, brain, eye, lymph node, heart, testes or ovary, for example.

[0077] The term "therapeutically effective amount” or “effective amount” is intended to
mean that amount of a drug or pharmaceutical agent that will elicit a biological or medical
response of a cell, tissue, system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician. When referring to the amount of a compound of
the application administered in combination with an additional anticancer agent, the

“therapeutically effective amount” of the compound of the application may be an amount
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sel ected
or, for example, to stop the amount of cell prohferatlon as measured using methods known to

those of ordinary skill in the art, by, for example, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 95%, or 100%, when compared to proliferating cclls that are not subjected to the methods
and compositions of the present application.

[0080] As used herein, the terms “alkyl,” “alkenyl” and “alkyny!l” include straight-chain,
branched-chain and cyclic monovalent hydrocarbyl radicals, and combinations of these, which
contain only C and H when they are unsubstituted. Examples include methyl, ethyl, isobutyl,
cyclohexyl, cyclopentylethyl, 2-propenyl, 3-butynyl, and the like. The total number of carbon
atoms in each such group is sometimes described herein, e.g., when the group can contain up to
ten carbon atoms it can be represented as 1-10C or as C1-C10 or C1-10. When heteroatoms (N,
O and S typically) are allowed to replace carbon atoms as in heteroalkyl groups, for example, the
numbers describing the group, though still written as e.g. C1-C6, represent the sum of the
number of carbon atoms in the group plus the number of such heteroatoms that are included as
replacements for carbon atoms in the backbone of the ring or chain being described.

[0081] Typically, the alkyl, alkenyl and alkynyl substituents contain 1-10C (alkyl) or 2-10C
(alkenyl or alkynyl). Generally they contain 1-8C (alkyl) or 2-8C (alkenyl or alkynyl).
Sometimes they contain 1-4C (alkyl) or 2-4C (alkenyl or alkynyl). A single group can include
more than one type of multiple bond, or more than one multiple bond; such groups are included
within the definition of the term “alkeny!l” when they contain at least one carbon-carbon double
bond, and are included within the term “alkynyl” when they contain at least one carbon-carbon

triple bond.



and an anti cancer agent, or a pharmaceutically acceptable salt or ester
thereof; thereby preventing, treating or aneliorating said neoplastic
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of the present application may include agents selected fromany of the

cl asses known to those of ordinary skill in the art. Appropriate anticancer
agents can include, but arc not limted to alkylating agents, anti
netabolites (e.g., purine and pyrimdinc agents), plant al kaloids (e.g.,
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appropriate for the particular group.

[0083] “Acetylene” substituents are 2-10C alkynyl groups that are optionally substituted,

and are of the formula -C=C-R?, wherein R* is H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8

alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8

heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl, and

each R* group is optionally substituted with one or more substituents selected from halo, =0,

=N-CN, =N-OR’, =NR’, OR’, NR’3, SR’, SO;R’, SO;NR’,, NR’SO,;R’, NR’CONR’>,

NR’COOR’, NR’COR’, CN, COOR’, CONR’;, OOCR’, COR’, and NO,, wherein each R’ is

independently H, C1-C6 alkyl, C2-C6 heteroalkyl, C1-C6 acyl, C2-C6 heteroacyl, C6-C10 aryl,

C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each of which is optionally

substituted with one or more groups selected from halo, C1-C4 alkyl, C1-C4 heteroalkyl, C1-C6

acyl, C1-C6 heteroacyl, hydroxy, amino, and =O; and wherein two R’ can be linked to form a 3-

7 membered ring optionally containing up to three heteroatoms selected from N, O and S. In

some embodiments, R? of -C=C-R* is H or Me.

[0084] “Heteroalkyl”, “heteroalkenyl”, and “heteroalkynyl” and the like are defined

similarly to the corresponding hydrocarbyl (alkyl, alkenyl and alkynyl) groups, but the ‘hetero’

terms refer to groups that contain 1-3 O, S or N heteroatoms or combinations thereof within the

backbone residue; thus at least one carbon atom of a corresponding alkyl, alkenyl, or alkyny!l

group is replaced by one of the specified heteroatoms to form a heteroalkyl, heteroalkenyl, or

heteroalkynyl group. The typical sizes for heteroforms of alkyl, alkenyl and alkynyl groups are
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and the conbi nation thereof for A375 nelanoma cells. [0019] FIG 6 is a
graph of the | og concentration of Conpound K and gentitabi ne agai nst RFU
for cal cuweatzommsef7ol C50 for A375 nel anoma cel | s. [ 0020] PEIN@S2009i0$69a8 gr aph
of the I og concentration of Conpound K and paclitaxel against RFU for
calculation of I1C50 for A375 nelanoma cells. [0021] FIG 8 is a bar graph
showi ng the percent cell death for Conpound K, paclitaxel and the

conbi nati on thereof for A375 nel anoma cells. [0022] FIG 9 is a graph of

the log con ration .of n |
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the log c Nty Rid ‘Qlky et G@émfé%si nKudBeyerohiky PoRWY agm 1@&1 stpsHiRb) for

cal cul atlgjr?gglf | C50 ﬂ(y as A- -4618 breagtéocazcer SI ky % pSFI G 14 is a
bar gratﬁﬁmshml\%ﬂg’lfmy b@p&@éh@rewépldcwem hcﬁrb@cywlufﬁﬁm%lc goen hatidur aci | and
the co |G 15
272" gr SRREHE P Rlboh don Ty MCIAORy RGP She ARIREL 0SBl Pe s OO T

agai nst nRFhiofnanc gxahpﬂiaatswomneotfed k056 nfodaculvicoivgh ﬂﬁ?&ksﬂrliah@t Sowiskbr cel | s.

0029J FI sh h o d
k511 dererabt e e SRR A i ash R BB bR kPLalY "eancer

cell's. h&e3@bmkds @ ring fdnsbeRagl taphs ednntdied foale mokcdn t/raa]trmgrutcnﬁ vadctpmand K and
g ;is |p !S at} n 6(1)9 Ia\ll Qn(% “h@tf:yocgrglglaﬁ(all Cl’lIJléLy tel L?Sgd ?of desc(%%% 5{18{ a gl\é%)@ﬁ It\ﬁ%t fsl %gnntégt% ¢ cancer
another molecule through a linker. The sizes and substituents that are suitable for the
cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl groups are the same as those
described above for alkyl groups. As used herein, these terms also include rings that contain a
double bond or two, as long as the ring is not aromatic.

[0086] As used herein, “acyl” encompasses groups comprising an alkyl, alkenyl, alkynyl,
aryl or arylalkyl radical attached at one of the two available valence positions of a carbonyl
carbon atom, and heteroacyl refers to the corresponding groups wherein at least one carbon other
than the carbonyl carbon has been replaced by a heteroatom chosen from N, O and S. Thus
heteroacyl includes, for example, -C(=0)OR and —C(=O)NR; as well as —C(=0)-heteroaryl.

[0087] Acyl and heteroacyl groups are bonded to any group or molecule to which they are
attached through the open valence of the carbonyl carbon atom. Typically, they are C1-C8 acyl
groups, which include formyl, acetyl, pivaloyl, and benzoyl, and C2-C8 heteroacyl groups,
which include methoxyacetyl, ethoxycarbonyl, and 4-pyridinoyl. The hydrocarbyl groups, aryl
groups, and heteroforms of such groups that comprise an acyl or heteroacyl group can be
substituted with the substituents described herein as generally suitable substituents for each of
the corresponding component of the acyl or heteroacyl group.

[0088] “Aromatic” moiety or “aryl” moiety refers to a monocyclic or fused bicyclic moiety
having the well-known characteristics of aromaticity; examples include phenyl and naphthyl.
Similarly, “heteroaromatic” and “heteroaryl” refer to such monocyclic or fused bicyclic ring

systems which contain as ring members one or more heteroatoms selected from O, S and N. The
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[0031] FIG 18 is a bar graph showi ng the percent cell death for Conpound
K, cisplatin and the conbination thereof for NDA-MB-468 breast cancer
cells. [O8B2p10AIB@A7019 is a graph of the | og concentrati enTafS2@9mpound K and
cisplatin against RFU for cal culation of IC50 for NMDA-MB-468 breast cancer
cells. [0033)J FIG 20 is a bar graph showi ng the percent cell death for
Compound K, cisplatin and the conbi nation thereof for MDA-MB-468 breast
cancer cells. [0034] FIG 2 1 is a graph of the |log concentration of
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[0089] Aryl and heteroaryl moieties may be substituted with a variety of substituents
including C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C5-C12 aryl, C1-C8 acyl, and
heteroforms of these, each of which can itself be further substituted; other substituents for aryl
and heteroaryl moieties include halo, OR, NR,, SR, SO;R, SO;NR;, NRSOzR, NRCONR,,

NRCOOR, NRCOR, CN, C=CR, COOR, CONR,, OOCR, COR, and NO,, wherein each R is
indcpendently H, C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8
alkynyl, C2-C8 heteroalkynyl, C6-C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl, and each R is optionally substituted as described above for alkyl groups. The
substituent groups on an ary! or heteroaryl group may of course be further substituted with the
groups described herein as suitable for each type of such substituents or for each component of
the substituent. Thus, for example, an arylalkyl substituent may be substituted on the aryl
portion with substituents described herein as typical for aryl groups, and it may be further
substituted on the alkyl portion with substituents described herein as typical or suitable for alkyl
groups.

[0090] Similarly, “arylalkyl” and “heteroarylalkyl” refer to aromatic and heteroaromatic ring
systems which are bonded to their attachment point through a linking group such as an alkylene,
including substituted or unsubstituted, saturated or unsaturated, cyclic or acyclic linkers.

Typically the linker is C1-C8 alkyl or a hetero form thereof. These linkers may also include a

carbonyl group, thus making them able to provide substituents as an acyl or heteroacyl moiety.
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and the conbination thereof for MA PaCa-2 pancreatic cancer cells. [0044]
FIG 3 1 is a graph of the Iog concentration of Conpound K and gentitabi ne
agai nst RFO20mvoseebcul ation of | C50 for M A PaCa-2 pancipeatuseooancds cells.
[0045] FIG 32 is a bar graph show ng the percent cell death for Conpound
K, gentitabine and the conbi nation thereof for MA PaCa-2 pancreatic cancer
cells. [0046] FIG 33 is a graph of the log concentration of Conpound K and
sunitinib against RFU for calculation of 1C50 for MA PaCa-2 pancreatic
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[0091] Where an arylalkyl or heteroarylalkyl group is described as optionally substituted,
the substituents may be on either the alkyl or heteroalkyl portion or on the aryl or heteroaryl
portion of the group. The substituents optionally present on the alkyl or heteroalkyl portion are
the same as those described above for alkyl groups generally; the substituents optionally present
on the aryl or heteroaryl portion are the same as those described above for aryl groups generally.

[0092] “Arylalky]l” groups as uscd herein are hydrocarbyl groups if they are unsubstituted,
and are described by the total number of carbon atoms in the ring and alkylene or similar linker.
Thus a benzyl group is a C7-arylalkyl group, and phenylethyl is a C8-arylalkyl.

[0093] “Heteroarylalkyl” as described above refers to a moiety comprising an aryl group that
is attached through a linking group, and differs from “arylalky!” in that at least one ring atom of
the aryl moiety or one atom in the linking group is a heteroatom selected from N, O and S. The
heteroarylalky! groups are described herein according to the total number of atoms in the ring
and linker combined, and they include aryl groups linked through a heteroalkyl linker;
heteroaryl groups linked through a hydrocarbyl linker such as an alkylene; and heteroaryl groups
linked through a heteroalkyl linker. Thus, for example, C7-heteroarylalkyl would include
pyridylmethyl, phenoxy, and N-pyrrolylmethoxy.

[0094] “Alkylene” as used herein refers to a divalent hydrocarbyl group; because it is
divalent, it can link two other groups together. Typically it refers to —(CHy),- where n is 1-8 and

often n is 1-4, though where specified, an alkylene can also be substituted by other groups, and
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and the conbi nation thereof for SUM 149PT inflamuatory breast carcinoma
cells. [0056] FIG 43 is a graph of the I og concentration of Conpound K and
erl oti ni bwagaiomsb17RFU f or cal cul ati on of | C50 for SUM PCIRB2000f0ke@asat or y
breast carcinoma cells. [0057] FIG 44 is a bar graph show ng the percent
cell death for Conpound K, erlotinib and the conbi nation thereof for SUM
149PT i nfl ammat ory breast carcinona cells. [0058] FIG 45 is a graph of the
| og concentration of Conpound K and 5-fluorouracil against RFU for
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[ 0064] ﬁrlltﬁr id tﬁch aﬂ'&quﬁmané %ﬁs@l%sﬁ?%a@@ﬁs@ﬁﬁhls%ﬁ lotdg@thsd or Conpound

K, erlot|n| Ination thereof for erlotinib-resistant NDA- MB-453
br east d@ﬂcnbmbr‘itmu&e‘l'licm an[ DPSBimdal &, ftﬁzxmpl& lbfos elkyle $porikyd meayroptionsily Bonpound

C ar g[ lng%‘ﬂ';fnldtél eﬁ é)y tlfa Cg]én?nlnﬁlast bs(,%g%pnﬁqls cd as u%[)O(ﬁ Qtts Ifl(g}llp v&h%fghtﬂs T47D br east

bar ercent cel |
deat h f efieniutpaisahintwherel thik idoéstmoameticthiae d&mbaaﬂmtlt pmvfdh@foe (Ih‘c dilon per se;

erlotin Ieg_ , ;&31 ssu%?thgtcl g; Bkg{or%ytalk%g)clcv{fon ?(Fa mpﬁz ex%end the upper limit of carbon
atoms for these embodiments, and is not included. However, alkyl substituted by aryl, amino,
alkoxy, =0, and the like would be included within the scope of the application, and the atoms of
these substituent groups are not counted in the number used to describe the alkyl, alkenyl, etc.
group that is being described. Where no number of substituents is specified, each such alkyl,
alkenyl, alkynyl, acyl, or aryl group may be substituted with a number of substituents according
to its available valences; in particular, any of these groups may be substituted with fluorine
atoms at any or all of its available valences, for example.

[0096] “Heteroform™ as used herein refers to a derivative of a group such as an alkyl, aryl, or
acyl, wherein at least one carbon atom of the designated carbocyclic group has been replaced by
a heteroatom selected from N, O and S. Thus the heteroforms of alkyl, alkenyl, atkynyl, acyl,
aryl, and arylalkyl are heteroalkyl, heteroalkenyl, heteroalkynyl, heteroacyl, heteroaryl, and
heteroarylalkyl, respectively. It is understood that no more than two N, O or S atoms are
ordinarily connected sequentially, except where an oxo group is attached to N or S to form a
nitro or sulfonyl group.

[0097] “Halo”, as uscd herein includes fluoro, chloro, bromo and iodo. Generally halo
refers to fluoro or chloro.

[0098] “Amino” as used herein refers to NH», but where an amino is described as
“substituted” or “optionally substituted”, the term includes NR’R” wherein each R’ and R” is
independently H, or is an alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl group or a heteroform of
one of these groups, and each of the alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl groups or
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[0067] FIG 54 is a dose response curve of Conpound K, erlotinib and a
conbi nati on thereof for erlotinib-resistant ZR 75-1 breast carcinoma cells.
[ 0068] FIv0 26B)/G8s17a bar graph showi ng the percent cell @eatus2600/0463asrpound
K, erlotinib and the conbination thereof for erlotinib-resistant ZR 75-1
breast carcinoma cells.[0069] FIG 56 is a dose response curve of Conpound
K, lapatinib and a conbi nation thereof for T47D breast carcinoma cells.
[0070] FIG 57 is a dose response curve of Conpound K, sorafenib and a

conbi nat i.on.thereof f 4 g ' I FlG 58 is a
bar gr a%ﬁgré) hoéﬁ/qmgﬁggiehoeﬁ%cégéé%&é gﬁ@“&&ié@ﬁ%@@@%&%%\uﬁ ‘%ggrégo?dag{:r&\eidb and the
conbi nahérein ab kerablaf fof the cddcspomtireasbure dfteiterandsaciatibdes (G AL erdth & abRT s a

dose response, curyve of Co und . K, sunitinib and opbi nati on thereof for
TA7D br BRSERELPEHGAS s B8 TRl ey S0 SR oo ane

3ppl i fagﬂogﬂum_w Wiick! &dﬁ?ﬁiﬁ%} jol¢] @leﬂawg@rﬂsea&bbwgwyh ieﬁc&ﬁ&“ﬂ?@m 0 ahlh 8 of 6ihg owi ng
etaile escription of the enhodi nent nd . t he Ex .es i ncluded herein.
It is t&cﬁée'rﬁﬁﬂ’ér‘@’_clgﬁa OE"F\%{PH?_( gfgmt“éfeﬁi“ﬁﬁl tg@?‘bﬁ%‘@ﬂ“%&s ihydiag S‘P@Bgtfﬁr@ tir pose
of descpihhd\s, FRECRF iCaneBasicNBaIS iteNdplioddlE) dubstig@bd With eRdaskdn@nke |1 niting.

It is further to be understood that unless specifically defined herein, the
t er mi nofesgybadsie dvrtieat Eir heteroaryd SBEPYi ven its traditi onal meaning as known in

the rel evfmgﬁ']afatsuscgcﬁ%?ée}%, hSteH egarlgnkfé @lE’nref%g'{% SdyREUL RApoliRd %ta[ngixé% opl@n”, and

“the" include plural references unless in [ cat &d otherw se. [0075]"As used
her ei n, carben dtemsmin'tbabjig otheraaeh Ehateroqycl” eferate oeyclincompouwndispmptisingGener al | vy,

1 bS5l ok O Bl G SRR A SL AR atocd her el
cancer , mbascyekabplyelic dheuldplncieg syseynst esult in a tunmor in certain

[00100] As used herein, the term “heteroatom” refers to any atom that is not carbon or
hydrogen, such as nitrogen, oxygen or sulfur.

[00101] Lllustrative examples of heterocycles include but are not limited to tetrahydrofuran,
1,3 dioxolane, 2,3 dihydrofuran, pyran, tetrahydropyran, benzofuran, isobenzofuran, 1,3 dihydro
isobenzofuran, isoxazole, 4,5 dihydroisoxazole, piperidine, pyrrolidine, pyrrolidin 2 one,
pyrrole, pyridine, pyrimidine, octahydro pyrrolo[3,4 b]pyridine, piperazine, pyrazine,
morpholine, thiomorpholine, imidazole, imidazolidine 2,4 dione, 1,3 dihydrobenzimidazol 2
one, indole, thiazole, benzothiazole, thiadiazole, thiophene, tetrahydro thiophene 1,1 dioxide,
diazepine, triazole, guanidine, diazabicyclo[2.2.1]heptane, 2,5 diazabicyclo[2.2.1]heptane,
2,3,4,4a,9,9a hexahydro 1H B carboline, oxirane, oxetane, tetrahydropyran, dioxane, lactones,
aziridine, azetidine, piperidine, lactams, and may also encompass heteroaryls. Other illustrative
examples of heteroaryls include but are not limited to furan, pyrrole, pyridine, pyrimidine,
imidazole, benzimidazole and triazole.

[00102] As used herein, the term “inorganic substituent” refers to substituents that do not
contain carbon or contain carbon bound to elements other than hydrogen (e.g., elemental carbon,
carbon monoxide, carbon dioxide, and carbonate). Examples of inorganic substituents include
but are not limited to nitro, halogen, azido, cyano, sulfonyls, sulfinyls, sulfonates, phosphates,
etc.

[00103] The terms “treat”, "treating" or "treatment” in reference to a particular disease or
disorder includes prevention of the disease or disorder, and/or lessening, improving,

ameliorating or abrogating the symptoms and/or pathology of the disease or disorder. Generally
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i nstances, and synptons associated with a tunor sonetines are treated.

Neopl asti c di sorders include, but are not limted to, abnormal cel

prol i feravoveloosndoti ons (e.g., cancer) of the henoppoi ePCE/isg@OmYe. g. ,
white blood cell), lung, breast, prostate, kidney, pancreas, |iver, heart,
skel eton, colon, rectum skin, brain, eye, |ynph node, heart, testes or
ovary, for exanple. [0077] The term "therapeutically effective anmount” or
"effective anount” is intended to nean that anount of a drug or

phar maceutical agant that wll .elicit a bi I, ical. e of a
ot 1t oy BERHrcditfoctd bl o, 315 Bl AR B0 v AFORRIED her
vet er i nadiseas¢ onmedhidgmh. domhdidato modichieror compoumid dpscritrblereieherybemgat o t he

amount gf a conmpound .of the applicatjon adnjnistered. i.n conbinatjon with an
a1 1 ot PaiRARa RS b PRl S Ly AR QRhC VR ERTBULER of (e
conpoungtadto ;E ﬂfsielogpz@l: dfeat, kh asayopisisast cammnidiB E. i, cineditcetl®), pdadivgef an
anticancer effect al one, or y be an anmouynt sufficient to produce an

ant i canB®fifetoadf cyy ‘Ff‘é‘s’dffég“grﬂ%fémi}fo’f‘ttﬁ’& Q@dw{'%ﬁ%ﬁ%ﬁa PEERO¥F8agent .

Simi | ar Lympthii€of@YALe K cohfifiondel dxb@pR! TARtdHARKS EardgRAto MBYcikEorsuf i ci ent
to provide an anticancer effect alone, or may be sufficient to provide an

ant i caneleppieg § et profifetatien priegdhetovgng eHaltEgipeang owih) chedugipg the Apmbe,
[0078] ® i t he cophihat j anc ot

ppl i ca] e LRI B B g TR st ve

ant i canepnlicgflé motducingotiitasofamiawdiganye ief fedem Ore.icalhitisbuel prgpubisty)
proliferation...ln other enbaodjnents, I Qi I of a G t he
ol 1 ottt SrRidib R R ale b7 wE O TR FLRRE B B GETRR B,

ant i canegdyngidnecdr,an sffedt odls sanstymesgicmtddovigf the oficromali infectont hmoraeinbving

proliferatiqn. [0079]. By "inhibiting" or 'reducing" cell .proliferation is
eant + GO HbRe drhemicrabt BF Syl Lot oS Siesy B i Sor
CE|:lpr&hhﬁ@&@h&q&m,a&uﬁﬁ&ﬁuﬂeduy§jng met hods known to those of ordinary
ski inthe art, by, for exanple, 10% 20% 30% 40% 50% 60% 70% 80%
90% 95% (08104 dngsedsenin.dbmisaR ePoPOSPT 9T OraaPiRgsie gl %C?ffqﬁ’é?m&f’% °hot

subj ect gdeilOpoP@mTah RAHSHsBISa ﬁfggmg &N, Qs Lh®rR £880Hdc dPBIniat i on.
[0080J As used herein, the terms "al kyl," "al kenyl" and "al kynyl " incl ude
str ai ghtnchlﬁaxlgwpll shrinkage, blebbing of cell membranes and chromatic condensation and

fragmentation. These events culminate in cell conversion to clusters of membrane-bound
particles (apoptotic bodies), which are thercafter engulfed by macrophages.

[00105] The term “polar substituent” as used herein refers to any substituent having an
electric dipole, and optionally a dipole moment (e.g., an asymmetrical polar substituent has a
dipole moment and a symmetrical polar substituent does not have a dipole moment). Polar
substituents include substituents that accept or donate a hydrogen bond, and groups that would
carry at least a partial positive or negative charge in aqueous solution at physiological pH levels.
In certain embodiments, a polar substituent is one that can accept or donate electrons in a non-
covalent hydrogen bond with another chemical moicty. In certain embodiments, a polar
substituent is sclected from a carboxy, a carboxy bioisostere or other acid-derived moiety that
exists predominately as an anion at a pH of about 7 to 8. Other polar substituents include, but
are not limited to, groups containing an OH or NH, an ether oxygen, an amine nitrogen, an
oxidized sulfur or nitrogen, a carbonyl, a nitrile, and a nitrogen-containing or oxygen-containing
heterocyclic ring whether aromatic or non-aromatic. In some embodiments, the polar

substituent represented by R’ is a carboxylate or a carboxylate bioisostere.
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brancbed-chain and cyclic nonoval ent hydrocarbyl radicals, and conbi nations
of these, which contain only C and H when they are unsubstituted. Exanples
i ncl ude meOlylo8et7oyl , i sobutyl, cycl ohexyl, cycl opentylperiugskeood4gmopcnyl ,
3-butynyl, and the like. The total nunber of carbon atons in each such
group is sonetines described herein, e.g., when the group can contain up to
ten carbon atons it can be represented as 1-10C or as - O or d-10. Wen
heteroatons (N, O and S typically) are allowed to replace carbon atons as
in hetero g for e f

though st T1OFSe) YRRy b SUATR Fouk A5 bIMEREHES o REEHERIRLG AP
car bon &mommxpmuMhebgnqypv@yumngheoaumn&mndﬁkgmchtmeemkga@hﬂt hhaﬂmare

i ncl uded s repl acenen ts r. carbon atons | e fing or

i WA R e A S rgretyt‘ﬂ‘ﬁlgctaﬁ'*" fon BEPRRRotihnal | 09 |

substituents @ontaln 1- aIky or 2-1CC kenyI al kynyl). Cenerally
t hey cont ai 8cH(al ky 2 C a enyI Ikynyl) Sonetlnes t hey
contain 1-4C kyl) or gy aIk Si group can

incl ude nore thahgone tyﬁe %ultlpye bond, ‘br ?e th fle nultiple
bond; such groups are inclufled within the def|n|t|on of the ternt"alkenyl"

when t he contaln at | east one rbon- carbon doub bond, are included
within vﬁé ter E%nyl /K%eytcont t one bon car bon
triple bomd‘ 082Js ARyl , @Hkgmyls Rélky ongoup Nt e of NHoptlonaIIy

substitutedto theé @xtentdthat sdon Subst f UbH on es senee‘éhentcally
Typi cal substituents |nclude but are not Ilntted t@' hal o, —O =N- CN,

=N-OR, =NR, OR NR2 SCQR 2, NRCOOR, NRCOR, CN,
CCR, COOR, and hKE mh |n each i s independently H,
Cl1- C8 ai kyl, -CB heteroalkyl C8 acy NGZ C8 smoacyl C2-C8

al kenyl, C2- dtetero n%J gﬁtélkynyl,ﬁea C8Ph 60a|kyny| C6- C10
aryl, or C5-¢€10 hcteﬁba , and @ith Ris oﬁtlonally substltuted wi th hal o,

=0, =N- CN, =N-OR , =NR', , NR 2, SR' SOZR' R SO 2R,
NR CONR NR , N , COR, and

/ \\ /,

R7
and salts and prodrugs of the foregoing, wherein each R’ is independently H or an op‘uonally
substituted member selected from the group consisting of Ci.jo alkyl, Cz.10 alkenyl, Ca.10
heteroalkyl, Cs 5 carbocyclic ring, and Cs.5 heterocyclic ring optionally fused to an additional
optionally substituted carbocyclic or heterocyclic ring; or R’ is a Cy.10 alkyl, Ca.10 alkenyl, or C,.
10 heteroalkyl substituted with an optionally substituted C;.g carbocyclic ring or Cs.g heterocyclic
ring.

[00107] In certain embodiments, the polar substituent is selected from the group consisting of
carboxylic acid, carboxylic ester, carboxamide, tetrazole, triazole, carboxymethanesulfonamide,
oxadiazole, oxothiadiazole, thiazole, aminothiazole and hydroxythiazole.

[00108] In some embodiments, at least one R® present is a carboxylic acid or a salt, or ester or
a bioisostere thereof. In certain embodiments, at least one RS present is a carboxylic acid-
containing substituent or a salt, ester or bioisostere thereof. In the latter embodiments, the RS
substituent may be a C1-C10 alkyl or C1-C10 alkenyl linked to a carboxylic acid (or salt, ester

or bioisostere thereof).
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C2-C8 heteroal kyl, d -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl or C5-C10
heteroaryl. Al kyl, al kenyl and al kynyl groups can al so be substituted by
Cl- C8 acywo 20@/@817het er oacyl, C6-CLlO aryl or C5-ClO het ecoarsyéod/oessh of
which can be substituted by the substituents that are appropriate for the
particul ar group. 10083J "Acetyl ene" substituents are 2-10C al kynyl groups
that are optionally substituted, and are of the fornula -CC Ra, wherein Ra
is Hor Cl-C8 al kyl, C2-C8 heteroal kyl, C2-C8 al kenyl, C2-C8 heteroal kenyl,

C2-C8 al lﬁé'n'élcir %@ g het er oal kynyl, Cl1-C8 acyl, C2-C8 heteroacyl, C6-C10

aryl, = _ ryl, Cr7-Cl2 ar yI al kyl, or C6-Cl2 heteroarylal kyl, and
eaf: h Radg:clllm p9]lh(33|nqmtmcﬂnﬂ tHeyapplidasibn hratadshinidtérhd on@ndinanon eith absdditioreht s

sel ecte rom hal o " 2, SR .,.S SOZNR'
27 R SeptenCR bR ﬂfﬁcof%éﬁmﬂm"ég@dm?&@ PR B NI

OOR , a@ﬁklmemwﬂﬁ& SleRtsCaGhelRis rhdcdung epedieipthyeukic agiihiﬁmﬁigkythcra@ C6
het eroal kyl, Cl-C6 acyl, C2-C6 heteroacyl, C6-Cl0 aryl, C5-Cl0 heteroaryl,

C7-12 apgiuds Ryd radigthergpentie ageiier oar yl al kyl . each of which is optional |y

substi t ut a1 iAhRAR ePIeeMRSddh CHRBiInSEInSGHE Cl-C4
het er oal k?ﬂ) d fo agy £e Cl- Co6 hetzlpoagyl ﬁ;géwﬁ%aﬁtg%mﬁé%:%ﬁtgﬁd

wher ei n mamncﬂudcenamtmzlqcitqdﬁm ey f henglass3 Knpwhdnmiherceef ordingy sltlite Hsiarty

cont ai n| ng,
cbodi il el sh bR G AR ARE pRehEGhaer bR Dl AR SpehdlaseR
:['Eet er oaixhﬁd?.y ltpoisamarasd mhibitosl éqynntyahibr amibidties hbﬂk@lahﬂleraa@ﬁ,imré@buslﬁirm larly to
e corres in K alken Ut th
' het er o™ ‘%‘g‘?‘ﬂﬁg‘:?g’fa’é’\ﬁ% gﬁﬁr %B%m %L%/h@na téciarrll a@ n%s ag%ﬁ(g}/ak’)l% eglrglgta%t?m or ©
conbi naicamslifchevieas alléib) dtakdie, zbtaﬁ&ﬁb@masreeﬂhbiue antdntisumbr dng®ticone car bon
atom of a correspondl ng al kyl, al ken , or al g%/nyl group is replaced by one

of the %%Fqlflé%feﬁgﬁlﬁfoﬁé{réﬁé‘n@lﬁ“%ﬁ’ Séwﬁé‘ia&%‘ kyl , heteroal kenyl, or

het er oal kygil 1/9010UBing 8Nt HRIeid ka)%lk@%nfg-@ike bﬁflﬁft@%@i@ﬂﬁh@ﬁotﬁérkpdutlc agelﬁenyl
and al kynyl groups aregener agﬂ%ﬁt e sane as for the cor r§épond| ng

hydr ocastshlasgisplape,, Caﬁ)ﬁﬁlatlhéle o OXFbRAREDSAEP Ry Shreddht)on t he
g?t er of (R{nn;ﬁnc%qc%l(;rg?z ﬁ%f@lﬁﬁdﬁi@ﬂﬁ%mﬂﬁﬁﬁf '(W%Y&ia{eg uchR€ bR gay byl
ethylenc1mmc and methylmelamine derivatives such as altretamine and thiotepa; (d) nitrogen
mustards such as chlorambucil, cyclophosphamide, estramustine, ifosfamide, mechlorethamine,
trofosamide, prednimustine, melphalan, and uramustine; (¢) nitrosoureas such as carmustine,
lomustine, fotemustine, nimustine, ranimustine and streptozocin; (f) triazenes and
imidazotetrazines such as dacarbazine, procarbazine, temozolamide, and temozolomide.
[00112] Anti-metabolites include (a) purine analogs such as fludarabine, cladribine,
chlorodeoxyadenosine, clofarabine, mercaptopurine, pentostatin, and thioguanine;
(b) pyrimidine analogs such as fluorouracil, gemcitabine, capecitabine, cytarabine, azacitidine,
edatrexate, floxuridine, and troxacitabine; (c) antifolates, such as methotrexate, pemetrexed,
raltitrexed, and trimetrexate. Anti-metabolites also include thymidylate synthase inhibitors, such
as fluorouracil, raltitrexed, capecitabine, floxuridine and pemetrexed; and ribonucleotide
reductase inhibitors such as claribine, clofarabine and fludarabine.
[00113] Plant alkaloid and terpenoid derived agents include mitotic inhibitors such as the
vinca alkaloids vinblastine, vincristine, vindesine, and vinorelbine; and microtubule polymer

stabilizers such as the taxanes, including, but not limited to paclitaxel, docetaxel, larotaxel,

ortataxel, and tesctaxel.
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For reasons of chem cal stability, it is also understood that, unless

ot herwi se specified, such groups do not include nore than two conti guous
het er oat owe 2exa8pt70Wher e an oxo group i s present on N oPCHUS000/04@4%i tro or
sul fonyl group. [0085] Wile "alkyl" as used herein includes cycl oal kyl and
cycl oal kyl al kyl groups, the term "cycloal kyl" may be used herein to
descri be a carbocyclic non-aromatic group that is connected via a ring
carbon atom and "cycl oal kyl al kyl" may be used to descri be a carbocyclic

non-ar ona [f()? ﬁ&ﬁi}:@ b(} car%sciri.lgﬂg Q@Fx%ﬁgto&)gls&ggrd%qtl%blxlt&s LAY Ol n]ggth@é #yl

l'i nker . 0 describe a n-aromatic
cyclic gmomnuthamuxmnWMmmsnamuﬂﬁﬁsumonmdhammmoanmﬂadnuunsmghnenber and
that is connected nol ecule via a ring atom which may be C or N, and
"heteroE@BWVf CRVP” Hg&ﬁggﬁ to describe such a group that is connected

to anot he[OOIITIEH@@Mltﬂmbx}’mﬁlﬁwﬂc‘alnbluﬂé(@b antﬁheyﬁlhmclamddaﬁlubmbicmmuﬁ]rtg,hat are
suitable tfor the cycloal kyl, cycloal kyl al k % gheteroc

heteroch@VF@ﬁ%WP“@?%ﬁ%ébéW@bFWé“§ g4wop OXpauRirin éayﬁﬁﬂagngpdaikyl

groups. arﬁ?va%@gmhﬁﬂ@r&bto&ﬁ%@%l&t@& AEen@ls86h dsidanelRin hé’iﬁx%mtybxﬂt miPahgtin, a
doubl e bond or two, as élg[g(gas th e ring is not aromatic. [0086] As used

her ei n, ntitgeytin, posttomyass }gmlgygw@ghglpqsgtlﬁ@ aRi@raR{PIe AdPERPIONCa| Kkyny| |
aryl or Aﬁ{h}l%c?!;lmég h{)v%qm%@lnc@l%akﬁﬁﬂ%@ aaf'onoirﬂ?cr&iatﬁlg@ct% %@'plu?sbdfthv al ence

positions of “a carbonyl carbon atom and heterdacyl refers to
corres pDM/Rgl AgitreugisSnhibiéng lopomsorharasstll eemeanderratinhisen-tiediaterd lf@e @w‘g@b nyl

carbon h en . re e h r

et or oaboTeeR o B FEPNBerfl P H I RRLRT FHBRER GO Rias PG Y aper S
-C(=C»-mﬁmpfmﬁmy$ws[ﬂaﬁﬁbﬁﬁfﬁl and heterOﬁcyI gr oups aLe bonded to any

roup or , e to whic r tac e ou
91 0UP. O hEG e e B 1B S0 AU SRR e

i ncl uded) aniplisogadeaud as Réatah@e, cypRicrbe) Aot midea msll Mngﬁad&mm@myge groups,
whi ch include nethoxyacetyl, ethoxycarbonyl, and 4 |d| The
hydrocaﬁ%ﬁﬁ0§ﬁédb§a“ﬁW%W“@PHﬂB%aﬂ%ﬁ@”ﬂ%ﬁ%@BFﬁWﬁﬁbﬂ? Eﬁmaﬁ%ﬁﬁ%ethat
CONPri Sgy) ABiRGHdroidt stfLeHORREIha@RURd BRBnihe; (¢) estrogens such as

diethylstilbestrol; (f) antiestrogens such as fulvestrant, raloxifene, tamoxifen, and toremifine;
(g) LHRH agonists and antagonists such as buserelin, goserelin, leuprolide, and triptorelin;
(h) progestins such as medroxyprogesterone acetate and megestrol acetate; and (i) thyroid
hormones such as levothyroxine and liothyronine.

[00117] Molecular targeted agents include (a) receptor tyrosine kinase (‘RTK’) inhibitors,
such as inhibitors of EGFR, including erlotinib, gefitinib, and neratinib; inhibitors of VEGFR
including vandetanib, semaxinib, and cediranib; and inhibitors of PDGFR; further included are
RTK inhibitors that act at multiple receptor sites such as lapatinib, which inhibits both EGFR
and HER2, as well as those inhibitors that act at of each of C-kit, PDGFR and VEGFR,
including but not limited to axitinib, sunitinib, sorafenib and toceranib; also included are
inhibitors of BCR-ABL, c-kit and PDGFR, such as imatinib; (b) FKBP binding agents, such as
an immunosuppressive macrolide antibiotic, including rapamycin or bafilomycin; (¢) gene
therapy agents, antisense therapy agents, and gene expression modulators such as the retinoids
and rexinoids, e.g. adapalene, bexarotene, trans-retinoic acid, 9-cisretinoic acid, and
N-(4-hydroxyphenyl)retinamide; (d) phenotype-directed therapy agents, including: monoclonal

antibodies such as alemtuzumab, bevacizumab, cetuximab, ibritumomab tiuxetan, rituximab,
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substituted wth the substituents described herein as generally suitable
substituents for each of the correspondi ng conponent of the acyl or

het er oacyWogonmus017p0088] "Aromatic" noiety or "aryl" noiPETUSC@PBIE4E 0 a
nmonocyclic or fused bicyclic noiety having the well-known characteristics
of aromaticity; exanples include phenyl and naphthyl. Simlarly,
"heteroaromatic" and "heteroaryl" refer to such nonocyclic or fused
bicyclic ring systens which contain as ring nenbers one or nore heteroatons
sel ecte Lom. Q. .S ¢ Thein i tompermts aromaticity
in 5-neg(nggbg%#gééggn%gfﬁQggb%%%%ﬁgégggn??%%%ghggbical het er oaromat i c
syst ens(fi ndididennoopyatks icktss G4 -@msiomainhab; gndoigpsanserolacasespyri dyl

pyri m dyl inyl. thienyl., furanyl,. pyrrolyl. .pyrgzolyl. thiazolyl,
oxazol yl , WREMMioseliziopt i ighiterfecmvinb 2t Lionidee B AlitGd by 1 us! ng
gne of hﬁﬁ&)@i_umﬂ@%dﬁilsbl?,_ r@ﬂ&bl%ow'rebhdc?pﬂhaibyiciréd’, lémlxgmgr thMitli(_hniaEl,y of theh

et eroaromati ¢ nonocycljc groups to form a C8- icyclic group such as

i ndol yI PhasedyppmicemPyds Svﬁbaéfeﬂtw,salﬁbwwgm er, pdRfpeHempIthigiifthol yi
benzot hi,azak ¥huecB@zof uranyl , pyrazol opyridyl, quinazolinyl, quinoxalinyl,
cinnolinyl, and the |Iike. Any nonocyclic or fused ring bicyclic system
whi ch hasl0WhE]Birdegic theraps rpenss infludg: antenfirenstsych #s interfproni2a@hd wierron-

di stribution.throughout the ring.system.s.d.ncluded in.this definition. It
o) S0 1 bt B i BURAP e b Bk R i YERE T Bub R AR b e o rectly
attached [00110)8n diveinndefiti@hcel Bgentioheadddeo Basgiihe cedvar @tk &ohbinagsn of

aromaticity, Tyﬁgpall the ring systens contain 5-12 ring nenber atons.

Y, > g
Of ten t MerapishtMedh et BEIGAILe R BIFRY SRoE0t. RgutReSEIOBIOLEHYC 1978'bi cycl i ¢
het er oagth $s 5RFRIIAE, Bexkfohk 9, FRREHS phdPRGM es A asPafhnibRhSE QA Y| nDi eties
may be substituted with a variety of substituents including Cl-C8 alkyl,

C2- C8 atdedignic aqip-ang sépriphng facios.saalpasgpoetin, darbepetn il graging Blespbinns of

t hese, h...of 'cqa hggg &ibe further substituted; other substituents
for aryi aﬁﬁ§%2¥@bb§fy ﬁ%i%&#eé include halo, OR NR2, SR SO2R, SO2NR2,
NRSC2ZR, NRCONRM: ofdREGCR thaNREBRoCNiscICRRa nEOOR, foOGMRAg oCOBRoralBR2 and NO2,
wherein each.R,.i s.i ndepen .H . Cl- a | - | , C2-C8
al kenyl r,leoe:%[s]t&dl?_lo&lcerr %)a ne51n glr%?}n@s_t%g%lto g@ubjéc% W neeg:%hege%f Q%e?e{pgf’i}tlc%ﬁ;/

effective amount of a compound of Formula I:

= I
N ! (RQ)P
HN

5-(R%),

Formula I,

or a pharmaceutically acceptable salt or ester thereof,

wherein Z° is N or CR®;

cach R®*, R®®, R®P and R® independently is H or an optionally substituted C1-C8 alkyl,
C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,
C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl group,

or each R®* R®® R®® and R® independently is halo, CF3;, CFN, OR, NR;, NROR,
NRNR;, SR, SOR, SO;R, SO;NR3, NRSO2R, NRCONR;, NRCOOR, NRCOR, CN, COOR,
carboxy bioisostere, CONR,, OOCR, COR, or NO,,
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al kynyl, C2-C8 heteroal kynyl, C6-Cl0 aryl, C5-Cl0 heteroaryl, C7-Cl2

aryl al kyl, or C6-Cl2 heteroarylal kyl, and each Ris optionally substituted
as descriweaoshsoEof or al kyl groups. The substituent gr®@apaiseeoancoasyl or
het eroaryl group may of course be further substituted with the groups
described herein as suitable for each type of such substituents or for each
conponent of the substituent. Thus, for exanple, an aryl al kyl substituent
may be substituted on the aryl portion with substituents described herein

as typi cal fé)arch b sli (gergllrlﬂ:ﬁtyglpgpt.&a ngﬂutfeﬁ'btlt@galwbéﬁ-@q)teﬁﬂ)a l,t(JQe al kyl
SERRTHRT &y

portion with su nts descri herein as typical or suitabl'ée for al kyl
gr oups. CRaBeayl, -aidIhatekopjketigly ¢P-&l8kajityhya0d-Chlettapdeynyl, 41 1kg$ deyl &f €8t o

aromati ¢ and h .oar o i G fing Sys whi ar d to their

2t ¢ achnbsitona e AP ERER SR ot B 2 DR P Bk AL i ng
substi t pifo@pl @®r unsubstituted, saturated or unsaturated, cyclic or acyclic
i nkers. Typically the ||nker is Cl1-C8 al kyl ar a_he 0, rm.t hereof .
These | i nker“é‘_c%15&?&@6?4?85%[3%0’&%&?%%0%%%& §Erué8&ra§(§%@pﬁgﬁ%abl eto
provi deNgrgbsk i NREONR, 3SR @OORS XIRCUR, N, /R YW ONRI, €3OCKT@AR ydr NI, het croaryl

ring in an aryl al kyl or heteroaryl al :Eyl roup may be substituted with the
sane subst i tVikgeia caddt isiipdegrendsaiiaHras laﬁgg"l‘lk@‘rg%ﬁéhe@éﬁﬁélwélqz}ncgé‘f‘f%)flyl al kyl
group i pslikdRs A RAGNYY-(Fd N10,9R PR hdYroANRARN | ¢ MES e EALCk MEicHa@HPSe-def i ned
above fgr ary?crgrl%&gé andg agyégl-’mqg?k;lrgne%ﬁ’at 'S ?J})r?’lsubg?i tgtt(jt 3%”18? is
subst i t G @aryhitSHC BhietaparyWe 7€Cl2@y ladkKlydr @r-6lpbetercatybdle.oal kyl groups, where
the alkyl or, AEHBRARIAYE ofTiRURRC SR ARNIANBLI K SNChh peIbRahORIA £4ng such
as cycl opropane, di oxol ane, or oxacycl opentane. Si'm ar'ly, a

het er oamyginaérky tingjroptipnadje reuntaining oneof mdesN,& @5S;C6 nonocycl i c het eroaryl

group that is optignally substituted w th. .the groups described above as

substi t uent sa"fifg?hclg ErGR z}i‘?ﬁ&g‘f‘ E“%f‘\égd lglk@f-t&‘g Raggf}li’se ﬂ%e%feﬁ’df O?téonal\fy

lﬁns ubst ftﬁ)ﬁt}itﬁ!éd@»ﬁthioﬁe StSEC shbﬁti;ﬁd:gw stlacted ﬁomﬂlato}[\lleOQiNE@N,aﬂlN@ﬂR’g*th POROY
eteroal kyl groups, or it includes an optianal substituted pheny|l ring or

G- b oSl RooRe OrSR Ly MR Nt Ll st B ORL N EEOK.

unsubst chwired RICR'ScOBPShiiNG,ed W th one or two Cl-C4 al kyl or heteroal kyl

groups, where the al kyl or heteroal kCyI groups can opti onal I\é cyclize to
forma ring \g]@;@%ng@hé{’dq; oderspdensly H, C1-C6 alkyl, C2-C6 heteroalkyl, C1-C6 acyl, C2-

C6 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each
of which is optionally substituted with one or more groups selected from halo, C1-C4 alkyl, C1-
C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino, and =O;

and wherein two R’ can be linked to form a 3-7 membered ring optionally containing up
to three heteroatoms selected from N, O and S;

nis 0to 4; and

pis 0to4;

and an anticancer agent, or a pharmaceutically acceptable salt or ester thereof;

thereby treating or ameliorating said neoplastic disorder.

[00122] In one alternative, the application discloses a method for treating or ameliorating a
neoplastic disorder, comprising administering to a subject in need thereof a therapeutically
effective amount of a compound of Formula I as described herein and an anticancer agent, or a
pharmaceutically acceptable salt or ester thereof, wherein the anticancer agent is not
doxorubicin.

[00123] In another alternative, the application discloses a method for treating or ameliorating

a neoplastic disorder, comprising administering to a subject in need thereof a therapeutically
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di oxol ane, or oxacycl opentane. [00911 Wiere an arylal kyl or heteroarylal kyl
group is described as optionally substituted, the substituents may be on

ei ther theoabloyisomn het eroal kyl portion or on the aryl eCcThSte@9oaoys
portion of the group. The substituents optionally present on the al kyl or
het er oal kyl portion are the sanme as those descri bed above for al kyl groups
general ly; the substituents optionally present on the aryl or heteroaryl
portion are the sane as those described above for aryl groups generally.

[0092] "Arylal kyl" groups as \ herein. e : . jf. they are
tnsubst e Rt o8 SRR BR B B IR ftpdbly MAERARILE QL RRal erd NEY 32
ri ng an@hzghh%duﬁazflyorccelsjtmm aft ok bswaheredfheibereain bignanyibangeroagpntiisnet aC7- ar yl al kyl
group, and. phenylethyl. is a C8-arylalkyl. [0093] "Heteroarylal kyl" as
descrlb&@oéﬁﬁﬁﬁgéﬁfag@“fo a noiety conprising an aryl group tha¥ is
attached {dw12Mah @l hrioftiek BgergREfhe aplicslionfdivciosés mmethed §or abdting'ori n that at

| east one ring atomof the aryl noiety or one atom.in the Iinkigg group is

a het er amekinfisng arEplgsia BiArdgr ©mPRFn %d‘?ﬁ’é“‘ﬁg’ﬁé‘? BRI MAred fIEBhE ar e

descri b%ﬁ@%‘?déﬂy RESANELAGuH Of b BSmpdthdlor SRS T Bldeqtki@BEhdreinbh@ad i ng and

| i nker conbi ned,” and they include aryl groups |inked through a heteroal kyl

| i nker ; ahiistangepagapl, og e obpmapqiraly acherabisali on geerdbapty Vherpin g andiggnieas an
aIkern%'ﬁgﬂp ?gigﬁgﬁh%tmﬁ&ﬂﬂgs | i nked through a heteroal kyl |inker. Thus,
for exa ﬁe,‘@ -heteroar yl al yl woul d include pyridyl nethyl, phenoxy, and
N- pyr r ol y[oeae$jdx ync ¢rOf@lhert AF kil adpepechy altsmdtiveetesiribed béremsthe enticag¢oyal ent

hydrocar byl . group, becayse it is divalent, it.: i nk:
{ oget hoptontisgiogagrntct oo eg b el e biichA bl nhPs BRI 0710
é; ghpts h@gﬁiéasmhﬁugmos.?mqitef inether ambﬁdﬂny;hteme astianadr sgenbe reudpsdntimetabdliley ot her

s, ican be of other |en ., and the open val.ences need .,n b t
opp05|t@Y%Wé§w6$d%chéPﬁ?n hﬁ§gﬁ@§¥%ﬂ}ﬂwﬁﬂﬁ“W%?ﬁﬁ?%Js ?ngﬁg%gﬁgﬁ%%fgr?ed
to as al kyjeangn oASeHEdUifer BE hiiyCofBk R Portlteinane dey@lbo hapantht aticadéey| . Wher e
an al kyl enc group is substituted, the substjtucnts include those typically

p[ﬁsenté@mt&Hwympywwﬂpshﬁ%”&@%ﬁ@?%%@@ﬁéﬁ%WHW”F@D@%T‘?HoﬁgheraI, any al kyl,
al kenyl ﬁm%lljhgsﬂ%ress%%acr&{de AhitioR 1RKY ARbMH erficalRen® th@diicancer agent is not
FKBP binding agent.

[00127] In one embodiment of any of aspect or alternative described herein, the anticancer
agent is not erlotinib (Tarceva). In another embodiment, the anticancer agent is not a small
molecule EGFR inhibitor. In yet another embodiment, the anticancer agent is not a receptor
tyrosine kinase inhibitor.

[00128] In one embodiment of any of aspect or alternative described herein, the anticancer
agent is not sunitinib (Sutent). In another embodiment, the anticancer agent is not an inhibitor
of VEGFR, PDGFR and ¢KIT. In yet another embodiment, the anticancer agent is not a
receptor tyrosine kinase inhibitor.

[00129] In another embodiment of any aspect or alternative described herein, the anticancer
agent is not doxorubicin, 5-fluorouracil, rapamycin, erlotinib or sunitinib. In another
embodiment, the anticancer agent is not any one of any four of doxorubicin, 5-fluorouracil,
rapamycin, erlotinib or sunitinib. For example in one such embodiment, the anticancer agent is
not 5-fluorouracil, rapamycin, erlotinib or sunitinib. In another such embodiment the anticancer
agent is not doxorubicin, 5-fluorouracil, erlotinib or sunitinib. In another embodiment, the
anticancer agent is not any one of any three of doxorubicin, 5-fluorouracil, rapamycin, erlotinib

or sunitinib. For example in one such embodiment, the anticancer agent is not 5-fluorouracil,
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hct crof orm of one of these groups that is contained in a substitucnt may
itself optionally be substituted by additional substituents. The nature of
t hese sub®OI2bLWHNsOE0i s simlar to those recited with reg&Ca/useomloesops i mary
substituents thenselves if the substitucnts arc not otherw se descri bed.
Thus, where an enbodi nent of, for exanple, R7 is alkyl, this alkyl may
optionally be substituted by the remaining substitucnts |listed as
engodinents for R7 mhere this makes chem cal sense, and where this does not
undermn e e I
substi t §{¢ ol k\%m supllim]b SV(C% %bog{mﬁnpg)c%x %éxlncé??lémﬁgs r%o?d(gxo’rub‘% K,?ll Mt of
car bon ati@fmb fo(mnmhes én enfrbml |cn%n<ﬂ1mcmathd anscanoatr apent sude dny M\Névey twoadtky|
substityted b t.he |Ii ke woul d be included

wi thin @E‘éﬁg ﬁ‘ﬁorf"i‘fé‘;igﬁiﬂa’fr‘é[%ff‘1 %Ir‘?tm’gr?ﬂ SYHWIB ons of these substituent

groups ar @ongg| 1€ MoMc® embidibs JTURPpedi S dltdrantie desctibal Hedn, ahdatiticabkenyl
etc. group that is being described. Wiere no nunber of substituents is

speci fi agFnt BASH? WRIROAERA 11 ”ﬁlbk‘@h?ﬁhy“%ﬂi}'(l?ﬁ)?ym 2e yIibiter. a8 y| group may be

substi t yhechhdeive lrﬁa%lhdpéntm%t 4 {HANGSIAAE LEER RShibi®riok 8n AVMiARE €
val ences; in particular, any of these grougqs may be substituted with

fluori n¥ EGFSEDEH Repg cBI T alni an@ﬁheri eraboghiragnt.d bt entiggricenigsst is fl@tranwa?rﬁﬂ Ay [ 0096]
et erofar ma g);jmg(grgg?& A finfhiorhhuliRa sURRAK AV RrOh ifnBhOLBo AU Aol

al kyl, erern’at carbon at nat ed

g ar _ll)_gcy;:nlacmliuj;ar ouipidias dWwedimolepil@E@HR lyhilkziton et armhlﬁ)am <sfél’ R POGIdhaNd, O and

. us et er of or ns nyl. alk ny acy; r

aryl al k p[gr TSR ) Wlsucmeé’?%fig%‘i I%gﬁcy nflb%nésfre%/go lfkn thylﬂl%?/ eLeosg%ﬂflse

het er Oﬁrnyﬁbnoa afl iheuessapsrydsile tydcrolide Smﬁﬁ:dticyel;rmll ﬂnblemﬂe ﬂmarmhlbm dr Iaat no
nore than_two or e ordi par nect ed se uenti al  exce t
wher e aH‘hB’i‘Br@ﬁ' FRSP %?E%éﬂ%ﬂgﬁ IRt %S‘t‘%yq"@?ﬂﬁir%enm ABUGPCE 3B grouB.
[0097] aHabRomerdSe 1 SRchilde By il systfSsclihiisito?, a illiahlecdl BOBR aitdbitoddp.
Generally halo refers to fluoro or chloro. [ 0098] "Am no" as used herein

refers eoinkibztor ¢f ¥ EGHRRDGER and ¢id T; dn anctfer iepedinient, the anticancer agent is not

any one of any three of a topoisomerase Il inhibitor, thymidylate synthase inhibitor, an

immunosuppressive macrolide antibiotic, a small molecule EGFR inhibitor or an inhibitor of
VEGFR, PDGFR and cKIT. For example in one such embodiment, the anticancer agent is not a
topoisomerase II inhibitor, thymidylate synthase inhibitor, or an inhibitor of VEGFR, PDGFR
and cKIT. In another such embodiment the anticancer agent is not a thymidylate synthase
inhibitor, a small molecule EGFR inhibitor or an inhibitor of VEGFR, PDGFR and c¢KIT. In
another embodiment, the anticancer agent is not any one of any two of a topoisomerase 11
inhibitor, thymidylate synthase inhibitor, an immunosuppressive macrolide antibiotic, a small
molecule EGFR inhibitor or an inhibitor of VEGFR, PDGFR and cKIT.

[00131] In another embodiment of any aspect or alternative described herein, the anticancer
agent is not a topoisomerase 11 inhibitor, an antimetabolite pyrimidine analog, an FKBP binding
agent, or a receptor tyrosine kinase inhibitor. In another embodiment, the anticancer agent is not
any one of any three of a topoisomerase II inhibitor, an antimetabolite pyrimidine analog, an
FKBP binding agent, or a receptor tyrosine kinase inhibitor. For example in one such
embodiment, the anticancer agent is not a topoisomerase II inhibitor, an antimetabolite
pyrimidine analog, or a receptor tyrosine kinase inhibitor. In another such embodiment the
anticancer agent is not an antimetabolite pyrimidine analog, an FKBP binding agent, or a

receptor tyrosine kinase inhibitor. In another embodiment, the anticancer agent is not any one of
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"substituted" or "optionally substituted”, the termincludes NR R' wherein
each R and R' is independently H, or is an alkyl, alkenyl, alkynyl, acyl,
aryl, or woybaldsyi7ogr oup or a heterof orm of one of thesecCgruse@s/o4e@ngl each
of the al kyl, alkenyl, alkynyl, acyl, aryl, or arylal kyl groups
orhcterofornms of one of these groups is optionally substituted with the
substituents described herein as suitable for the correspondi ng group. The
termal so includes forms wherein R and R' are linked together to forma

3-8 WENQIW &R dria Reh oMb RN nRGitoi & Hﬁ@ﬁ)%gb ~?%Mfd§§eedqalgé AR higgigpd whi ch

contains "1-3 hcteroatons | ndependent | ed fromN, O and S as fing
nenbersayahdtwhWQMOﬂBﬂmpmkumahhmbSmbst|tuted with the substituents

descri bed |tabI f.or I i, f a oup,
e s opt 1M SRR e ol o RHR S Blpurt asoieS B ARGt o,
het er oansed ugcmntpsmnoh@ﬂﬂnga] cofipousieel thnepxesmt a;tplheattoenme’lm:&dlfmmyﬁ:—lﬂe&ronafsér s toa

cyclic oun ain carbon .atons in t

et or oty D SR ot ermb A D, et A et ub it BRSARE “rhe
car bOCy@ﬂldtﬁntaa@h hﬁb]@é’tﬁh@)ﬂ@ah@th&td’n’dfbﬂiﬂrﬁcﬁﬁ tmﬂmsmgeﬁxrrpwm fhawi ng
nDnocycllc bi cyclic or nultlple ring systens. g useg herein, the
t er m " hetBpioytasticishpiar Qudapbiey semciirbipppaciilaxchy Pd&%%ﬂm&rmw PyRndsuch

as nit r@iaﬁasunﬁaxnﬁ%na&[hes %Bémme,{tot@éame%dck WSk ﬁfsbl%&e&ﬁ&mhs%&uﬁf
het erocycl es incl'ude but are not limted to tetrahydrofuran, 1,3 dioxol ane,

2,3 di hgi@mmhmradludgyblan gemettatanty BrAireh MPABERRCUINIAR, cileBie gedfuran, 1,3
di hydro hﬁ@&%@zmu[ ?rgmhérgc%%aﬂlcﬁt tift. Aﬁtlgan@é&d.il, tﬁsogs%&'d%m%ﬁﬁad i ne,

pyrrolidine m di octahydro
pyrrol oﬂ@dadablu]prtfmdiahmp, naclpexcé,zumyc:pyslazmmb erlntmpmmldwnd)lastlm dnoogivol i ne,
|n1dazol i.dine 2 dro enzi,m daz ne, indol e,
t hi azol &" Qéfélﬂ%“g’ﬁﬁ? %?cfmcer ?% “ |S§%(§?d %mﬁ?:jf?)u%ourac 1e1flamh% Omtf‘%l?ophene 1,1
di oxi deﬂu(ﬁuraaazr&pgmﬁmtabmb,ammtexcl,gmmrﬁli Reptidb,andbinbisetia] Zn Retbhhbpt ane, 2,5
ar.bol i ne,

G ot el 2 e e, 238,00, Sy hexayo L Busaniel e
pi per i didditabid€, ipabaxcRRAniiBY, &otifite AEDIRFASSinb e trestidlanyther en{BodRfient, lthust rat i ve
anticancer agent is selected from S-fluorouracil, cisplatin, doxorubicin, fludarabine, gemcitabine,
paclitaxel, rapamycin, sunitinib, and vinblastine. In a further embodiment, the anticancer agent
is selected from 5-fluorouracil, cisplatin, fludarabine, gemcitabine, paclitaxel, rapamycin,
sunitinib, and vinblastine. In an additional embodiment, the anticancer agent is selected from
5-fluorouracil, cisplatin, doxorubicin, fludarabine, gemcitabine, paclitaxel, rapamycin, erlotinib,
and vinblastinc. In another embodiment, the anticancer agent is selected from S-fluorouracil,
cisplatin, fludarabine, gemcitabine, paclitaxel, rapamycin, erlotinib, and vinblastine. In yet
another embodiment, the anticancer agent used in combination with a compound of the present
application is selected from doxorubicin, cisplatin, fludarabine, gemcitabine, paclitaxel, and
vinblastine. In still another embodiment, the anticancer agent used in combination with a
compound of the present application is selected from cisplatin, fludarabine, gemcitabine,

paclitaxel, and vinblastine.
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exanpl es of heteroaryls include but are not Iimted to furan, pyrrole,
pyridine, pyrimdine, imdazole, benzimdazole and triazole. [00102] As
used her evo,20tom80t7er m "i nor gani ¢ substituent” refers toPsThsROOess t hat
do not contain carbon or contain carbon bound to el enents other than
hydrogen (e.g., elenental carbon, carbon nonoxi de, carbon dioxide, and
carbonate). Exanples of inorganic substituents include but are not Iimted
to nitro, hal ogen, azido, cyano, sulfonyls, sulfnyls, sulfonates,

phosphat eﬁ)()lgaﬁn oﬁcom%lm&g 6t 4  diRlostd fs?gct T alte&ﬁ%'%, B co%po'tlﬁl(f SotdROL 10
reference’'to particular disease or di order includes prevention of the
di seasel bas thé socdes of maikril 1Esi¥e N ard(l: i nprovi ng, aneliorating or
abrogating the synpt and/ or pat hol og f the di sease or disorder.
General | ythe terns as,_§@g her ei n refer/fql_ | iorating, Ieyiﬁging,

| essening, and re i yhptons of a _dise ggeor condi ti g Alcandi dat e

mol ecul e or conigund descri bed herefl may be in a theré&lfeutically effective
anount in a_foroi ation or nedi cgfrent, which is an oyt that can lead to
a biologicﬁf e} N, such as a'6ptnsisNof certain [Cel s (& g., cancer
cells), reduc i L eertain cel Insg, 2 gad to

anel i orati ng, renovi ng synptd
condition, for .o The terns al sq can _refer to redusy rcﬁgopping a
cell proliferation ratR (e.g., slowi ng or ﬁalting t unor grom¢ﬁ§) reduci ng
t he nunber of _proliferating cancer_.cells,(e.g.,. renovin t or all of a

t uror) . TheseFr@Phégalso are appli%ﬁ%?%ﬁ%o reduci ng ab?%ngbof a ’

m croorganismin a system (&%, cell, tissue, o bj ect) infected with a
m croorgani sm reduci ng thg e of mcrobial pr
nunber of synptons or afyefhee gb a synpt omggso

@t i on, reducing the
dowi th the m crobial
i nfection, and/or renpving detect abl e amounts
system Exanpl es of_#A oef,gani sm i ncl udgzHy
fi
N

a¥¢ not limted to virus,
the term "apoptosis" refers
NFE pyogram I n response to a
ent s

COOH

bf the mcrobe fromthe
bacteri um and fungus. [[00104J As used he eid

to an intrinsic ce

triggering stinulus,
Formula V ; or Formula VI ;

or a pharmaceutically acceptable salt or ester thereof;

wherein Z° is N or CR®;

each R* and R® independently is H or an optionally substituted C1-C8 alkyl, C2-C8
heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8
acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl group,

or each R% and R® independently is halo, CF;, CFN, OR, NR,, NROR, NRNR;, SR,
SOR, SO:R, SO,NR;, NRSO;R, NRCONR;, NRCOOR, NRCOR, CN, COOR, carboxy
bioisosterc, CONR;,, OOCR, COR, or NO,,

ecach R’ is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl
group, or

cach R’ is independently halo, OR, NR,, NROR, NRNR;, SR, SOR, SOzR, SO;NR;,
NRSO;R, NRCONR;, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO,,

25



including cell shrinkage, blebbing of cell nenbranes and chromatic
condensati on and fragnentati on. These events culmnate in cell conversion
t o cl ust ewe 20fo/aset7br ane- bound particles (apoptotic bodi eSxjusamnicas e
thereafter engul fed by macrophages. [001 05) The term "pol ar substitucnt”
as used herein refers to any substituent having an electric dipole, and
optionally a dipole nonent (e.g., an asymetrical polar substituent has a
di pol e moment and a symmetrical polar substituent does not have a dipole
nonent ) . PoI ! i e t r ate a
hydr ogen bon Ecr§1“§§éﬂl£h§§§&c}ﬁ%{}%b\gﬁl %(J:lg?éf ki e??ags}?&g()ﬁ@ﬁte@ acgﬁg(gﬁytq ive or
negat i ve2dltaregmodlkengly CelfsalkwlylitG2e68 hd:tcrphlysm}cb,l ©C8 abylpﬁ%ﬂ ACé\helespacyInCeer t ai n

nbodi bst i t i t d t | ect
oo nondbaut SECHE Rt bt RantRang hEE AR oty T certain o
enbodi ment s, ardl vi@kdt nedRShitkidkank atotn sednealjaechtfatonin can datibiaxdyto fa@mced-Boxy

bi oi sostere or, ot her a(il d-derived noi ety 61at exi sts predom nately as an
ani on atreabaEd gpe.HpHoa VGPBta@‘mgd“h&mBEﬂ% 8U¥stituents include, but are

not |imted ffacaf RYURSpCARLAEN RS oRRcddY lQﬂ(ld\é'iwoa@g@bﬁ@tbgawgﬁﬂpncﬁﬂll}am ne
ni trogen, an oxidized sul fur or nitrogen, a carbon anitrile, and

n| t r ogefbsEtedivviibrmge oF n@méﬁm@@msam%&owéta@r GQyCKIr(CNfTNT %ﬂ%ep%f omatic
hon- f&h@pgk* %0,RkN SERRR th hIRMNRCONE mwo@ﬂbm EeRAtoapneRent ed by

R3 is a carboxXylaté or a tar oXylat e bi oi Sostere. |00 06J "Carboxyl at ¢
bi 0i S0SCONR"2, IOCR bR yendiNdsost ere” as used herein refers to a rml ety

that is expected t . i r CSéllg e

physi ol ogi cal’ crﬂne cﬁ%g?ﬁ%?é}éné%l&&?@ﬂ?@?lkﬁ car &P%’%l%{)?’g%}gs er eis a

][ml ety sélhetetoeebl;_f(r‘:@ﬁ:\w b@l grsedp mdmsarsta()ﬁtglzcafyl_llalkyﬂdos@di—ﬂ%_hanmlanpiaﬂq'd,wgsh ;)f : t td1e
or egoi ng, , wher ei.n ndependen r opt i o itute

nenber gg‘Vlé‘\é\QQd’pfl? g}?%ﬁ‘ﬁ‘ ‘Bﬁsﬁrﬂof%émésée% g?rgp{jwo Q%'&/T‘% ?&enyl

C2- 10 hett gevalkyl, Clegac@ar(hQQG’EétérGadyl mgdroaﬂdmﬁﬁo gndreper ocyclic ring

optionally fused to an additi nal tion subst (tuted a(far bocyclic or

het er ocyci i cAdifigreinive ¢aa b& igked ti 1814(1 e@ﬁ’e‘i@ rH’IgIPé?HS}‘P ly gpntgining 4y

het er 0ajdilec BtRhiokid B frBma PRidRARL Iy substituted C .g carbocyclic
ring or C3-8 heterocyclic ring.
pis 0 to 4.
[00134] In a particular embodiment of any disclosed aspect or alternative, the compound of

Formula I is a compound (Compound K) having the formula:

HN : Ci

Y N
N .=
OH

O Compound K,

or a pharmaceutically acceptable salt or ester thereof.
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| 00107] In certain enbodi ments, the polar substituent is selected fromthe
group consisting of carboxylic acid, carboxylic ester, carboxam de,

t et razol ewotzniczsoi7e, car boxynet hanesul f onam de, oxadi az®@Ce/Useooiindvasii azol e,
t hi azol e, am not hi azol e and hydroxyt hi azol e. [00108] In some enbodi nents,
at | east one R8 present is a carboxylic acid or a salt, or ester or a

bi oi sostere thereof. In certain enbodi nents, at | east one R8 present is a
carboxylic acidcontaining substituent or a salt, ester or bioisostere

t her eof . | er, 1} e ‘ ‘ : ' s | -AO

al kyl or Eﬁg%ﬁgpgﬁ@%ﬁ&WSE?ﬁgggﬁ?g?gﬁ@g%%gg?%ﬁ%%ggﬁﬁﬁ?Bgﬁgé?Psngéggr or

bi oi sosfemelatihes eofijovAdhidenenulddenir€2): 00109] Conpounds of the application
are adm nistered in conjnation with an additional antjcancer agent, as
further described heref Such additional "anticance gents” include

cl assi ¢ chenot her apcu agents, as well as nol ecul 2 Arget ed therapeutic
agents, biologic they
Ant i cancer agenilg.used
application nayf infl udg
t hose of ordi nRgy-SKki
agents, anti-netabol

tic ageffs. [00110]
pounds of the present
N he cl asses known to
exanpl e, al kyl ati ng

R and radiqﬁherap“
in conbination witiNth
agent s selecteQ?frdﬁ[gﬁy
in the art, including

pl ant al kal oi ds and terp ds (e.g., taxancs),

t opoi sonmer ase i nhi bi )Qr s~ _amdi-tunor anti biotics, wQraAenaloH her api es,

nol ecul ar targeted agents,|and the |ike. CGenerally suchjan anticancer agent
is an al kylating agent, arQanti n@dabolite, a vinca al k&8 oi d(2)a taxane, a

t opoi sonerase inhibitgr, an anti-tunpr antibiotic, a tyrosine kinase

i nhi bi t or O BRAHRAGCHPRINY SUS ?g@§@§gwﬁﬁﬁﬂ8ﬁP8e. | 00111] Al kyl ating agents

i ncl ude ( po188)khpbimteof Fienudeat iU bas etdoheatkertagegital acgantiratsuch as
cisplatin, carboplatin, nedaplatin, oxaliplatin, s%ﬁ[aplati ,. and

( SP- 4- 3inc{udp.Dpt arg e atsdday Bhigitpe ceiheiolifargipniant merulaiing RRAGHYPE (b) al kyl
sul f onat 885 UeBnBSuY SEbdcR Formbde GhMUBRE Rk NEcARY, FESRAWIHE!Shen ne
derivatives such as altretam nc and thi ot epa; éd) ni trogen nustards such as
chl or anbergidundsherctyshenspisariliges in sutltinieprplicaitons by 3 persen feordippyskidriethsani ne,

art. For example, compounds described herein may find uses that include, but are not limited to,

(i) modulation of protein kinase activity (e.g., CK2 activity), (ii) modulation of cell proliferation,
(iii) modulation of apoptosis, and (iv) treatment of cell proliferation related disorders, such as
neoplastic disorders, when administered alone or in combination with another anticancer agent.

[00137] In another aspect, the application discloses a method for inhibiting or slowing cell
proliferation in a system, comprising administering to said system an effective amount of a
compound of Formula I, 1L, I, IV, V, or VI, as described herein, or a pharmaceutically
acceptable salt or ester thereof, and an anticancer agent or a pharmaceutically acceptable salt or
ester thereof; thereby inhibiting or slowing cell proliferation. The system may be a cell, tissue
or subject.

[00138] The present application also discloses methods for preventing, treating or
ameliorating ncoplastic disorders, as well as for inhibiting or slowing cell proliferation,
comprising the administration of a therapeutically effective amount of a compound (Compound

K) having the formula:
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trof osam dc, prcdninustine, nel phalan, and uranustine; (e) nitrosoureas
such as carnustine, |onustine, fotcnustine, ninustine, raninustine and
st rept ozowOrep10(d8Y170r i azenes and i m dazotetrazi nes such asTadmec@vbadune,
procar bazi ne, tenozol am de, and tenopzol om de. [00112] Anti-mnetabolites
include (a) purine analogs such as fludarabine, cladribinc,
chl or odeoxyadenosi ne, cl of arabi ne, nercaptopurine, pentostatin, and
t hi oguani ne; (b) pyrimdinc anal ogs such as fluorouracil, gentitabine,
capeci tabi ne, cytarabine, azacitidine, edatrexate, floxuridine, and
troxacitabine; (c) antifolates, such t hotrexate, penetrexed,
raltitrcxed, and trinetrexate. AntiN étes al so include thym dyl ate
synt hase inhibitors, such as fluoroyracil, faltitrexed, capecitabine,
fl oxuridine and penetrexed; angd-rN.bouycl eotide reductase inhibitors such as
claribine, clofarabine and fludaragbi n¢. [00113] Plant al kal oid and
terpenoi d derived agents i ncl udet i nhi bitors such as the vinca
al kal oi ds vinbl astine, vincristine, jeside, and vinorel bi ne; and
m crot ubul e pol ynmer stabilizers such ds tjie taxanes, including, but not
limted to paclitaxel, docetaxel, l|larotax®l, ortataxel, and
t cset axel .| 00114] Topoi soner ase i nhibitors include topoi sonerase |
i nhi bi t or splswaicascalipppteptabiccalher dsep dterofing combinalopodath commminieewd, and
bel ot ccan; and Iogoisgﬁtrasg.lf inh%thgﬁ ?%;Qs snp%oposidc, t cni posi de,
and ans AWePRET 249681 TFPAARACTIY AR IATS B IO CEETHEFEIS (a) ant hracycl i nes
such as dponsy|wiicicpard tdbk et gdng dspasosfahe gpliccaionpthe inventogaootenplac n
(i ncluding Iiposona* doxor ubi ci n), egirwﬁ%an, i darubi cin, and val nmbi ci n;
(b) st r 8Bt OMPERECR af e arfIcapksh paen ety hteify ci n, actinonycin,
m t hr any c{gd140]The Presdnd apgdRhtidn! d¥VSsed PhaR ehitfch] @RipdkiacR @MpPRRE 2 Such as
m t oxantrone and pi xantronc. Anthracyclines have three nechani sns of
act i on: corpiaspd af Bermulp lhHt k&Y, Y45 ¥Lpap phargreeutigal s RIS AR 85T nhi bi ti ng
t opoi osgne ; i i - i . adi cal s
ot o B A Bl b Y el §
char act theicpg dndist leaspaiesdrmmnagseichlly daskitilile exospient. The combination 1s

administered in an amount effective to inhibit cell proliferation.

[00141] Compounds of Formula I, 1L, II1, [V, V and VI, and the pharmaceutically acceptable

salts and esters thereof, are sometimes collectively referred to herein as compounds of the
application.

[00142] The present application further discloses pharmaceutical compositions comprising a
compound of the application or a pharmaceutically acceptable salt or ester thereof, and a
commonly used anticancer agent, or a pharmaceutically acceptable salt or ester thereof, and at
least one pharmaceutically acceptable excipient. The combination is administered in an amount
effective to inhibit cell proliferation. In specific embodiments, the compound of the application
is Compound K, Compound 1, or Compound 2, or a salt or ester thereof.

[00143] In one aspect disclosed in the present application, the combination therapy is
administered to individuals who have a neoplastic disorder. In another aspect of the present
application, the combination therapy is administered to individuals who do not yet show clinical
signs of a neoplastic disorder, but who are at risk of developing a neoplastic disorder. Toward
this end, the present application discloses methods for preventing or reducing the risk of
developing a neoplastic disorder.

[00144] In one embodiment, a single pharmaceutical dosage formulation that contains both a

compound of the application, such as Compound K, and the anticancer agent is administered. In
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[ 00116J Hornonal therapies include (a) androgens such as fl uoxynesterone
and testol actone; (b) antiandrogens such as bical utam de, cyprotcrone,

f | ut am dewoand/espi7at am de; (c) aromatase inhibitors sucRCEAIS2009/046948

am nogl ut ct hi m de, anastrozol e, exenestane, fornestane, and | etrozole; (d)
corticosteroids such as dexanet hasone and predni sone; (e) estrogens such as
diethylstilbestrol; (1) antiestrogens such as fulvestrant, ral oxifene,
tamoxi fen, and torem f ne; (g) LHRH agoni sts and ant agoni sts such as

buser el I 1ndtht9%ﬁx%{)&nmp 1t dllc%{gﬁ 81 1519"?%@& thIE %ﬁpgxta%;cg)a%gg foxgmdat%§1§) &?%ﬁhﬂ\?&é&ﬁ& h as

medr oxypr oges or none
such asﬂkemmmMWMQWHME&mnhmmm@ﬁmnmnﬂmeﬁnpﬂﬁmﬂapdmmhﬂmudanmman@ghéd agents

i ncl ude ep tor tyrosine Kkinase ibitors h as inhibitors
o EGRPEar H wP e E TR ForrB i e iRees B 4TS, r R for 5 of VECER
i ncl udi pguviandet BnidBainsRaMKles) itk indintdiusied mpamdnky ofainddnibvdiibh afas bef PDGFR;
further included are RTK jnhibitors that act at multiple receptor sites
such as*maiitarys paralYe b diHeTFRitoes Bt e BELprshRf REERRY, ORONGETINYsNt hose

i nhi bi t gffich BALinAE bodbin@fongdatl. of Ckit, PDGFR and VEGFR, including but not
limted to axitinib, sunitinib, sorafenib and tocerani b; also included are

i nhi bi t or P0445]Fbrpmet apnlieptiontierlPEEER cxanRlE, BEUlageYsnIBLECIH) OFKBP bi ndi ng

agent s. RS AhchTHAGSHORN GRShY Fr BGHAIHR ARl Serch e dl0

rapamycin or agents,” antiscnse therapy agents,
and genémempmeaammnmnuauiatmtsnmudhnawcmelaumemmdshanmnmnmdnbﬂus, e.g.
adapal ene bexaroten t|n0|c aci glsretl 0|c acid, and

N e b ARG SRR ol Gt M G861 He atiEhat SR Sl S BN

i ncl udi pigirmpanoed] omabosanms bb@lammoaud:hf ths amﬂ'xeammzmmﬂm adbenistered bofiaky, the

cetuxi mab, ibrituno tiuxetan, rit

| b
i munot BYCARCCE AT 85 8%%2%%”6?‘8& gﬁ?‘é‘f"r‘i“s e(‘?% bctrfgfgl })l(ﬁl ‘%#H%B‘?:do?ﬁ \)if"gat cs such

as 131- i 98icAtbM0MRBxandg wWidh)a ©ROGIEkrohace sB&ds, Rdtesl Bbu ®o€ ok ava@Usn agent s
i ncl ude altretanlne arsenic trioxide alllun1n|trate ftgdrox yur ea,
(8}

| evani seX@Plgsof A slaseerodisqaf et H@“fsﬁr"éﬂ’ﬁ%&?’“ﬁéhe ompapndio! theappliggimnde,

ph OE odyRay 8 Qcﬁﬁﬁﬁ&?é&" 110948 By 820l SRS A ERitRRd aﬁﬁ&hé@?‘a@&ﬁ fdr MR reveadad
roteasone I nhibitors
P order of treatment may be uscd, more than one series of treatments with each component may be

used. In certain examples of the present application, one component, for example, the
compound of the application or the anticancer agent, is administered to a mammal while the
other component, or its derivative products, remains in the bloodstream of the mammal. For
example, Compound K may be administered while the anticancer agent or its derivative
products remains in the bloodstream, or the anticancer agent may be administered while
Compound K or its derivatives remains in the bloodstream. In other examples, the second
component is administered after all, or most of the first component, or its derivatives, have left
the bloodstream of the mammal.

[00146] Anticancer agents used in combination with the compounds of the present application
may include agents selected from any of the classes known to those of ordinary skill in the art.
Appropriate anticancer agents can include, but are not limited to alkylating agents, anti-
metabolites (e.g., purine and pyrimidine agents), plant alkaloids (e.g., vinca alkaloids)
terpenoids (e.g., taxanes), topoisomerase inhibitors, anti-tumor antibiotics, hormonal therapies,
and molecular targeted agents, such as receptor tyrosine kinase (RTK) inhibitors (e.g., PDGFR,
VEFGR, EGFR inhibitors) and monoclonal antibodies, among others.
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such as bortczornib. [001 19J Biol ogic therapy agents include: interferons
such as interferon- a2a and interferon- a2b, and interlcukins such as

al desl eukwo,20tensdi7euki n diftitox, and oprelvekin. [00120CTius2@daiddiodn to
anti cancer agents intended to act against cancer cells, conbination

t herapi es including the use of protective or adjunctive agents, including:
cytoprotective agents such as arm fostine, dexrazonxane, and nesna,
phosphonat es such as parm dronate and zol edroni ¢ acid, and stinulating
factors,such as b Dt beopetin, filgrastim PEGTf Igrastim and
sargrarnl.:r(z%ﬁ%t%ﬁ PR ltnlllﬂgtrd%};i oned. [00121 1In one aspect, the application
di scl oses|tal14Wiokt thocontpos@bnnapdonetianie bf te ptdserg appliveop! wilk typicdlyserdet |
conprising admnistering to,a subject in need thereof .a therapeytically

o rct ; UL hEP TP EH RGO RG M lerg TR Sleif RISHAREH S

accept ghlb@ticﬁadiihca@d’s. a5t esmpdiiiioas fnay Woes:apleZbe iised M Dat CROMalcacdRGl, R6B,
R6D and R8 i ndependently is H or an optional substituted Cl1-C8 al kyl,

C2- C8 hBylapblmits to, romaes apdidapgsticaled magumpaly. J%&Pweﬁi}??ﬂsew fampﬁ?/@/ C2- C8
het er oaidey Wireat GdrofBredC Yhe ctpdsRioREbBROFECYNt afpficdabd idflyde gebBettd 2nd
heteroaryl, C7-Cl2 arylal kyl, or C6-Cl2 heteroarylal kyl group, or each R6A,
R6B, R6EPtigA swmacTs ptesen dong phthe drugy Mderepreich dyng is prReeIRIMIXIYH SQUGR 2, SR
SOR, SPRpeS (RRerdNRCONR 2, NRCOOR, NRCOR, CN, COOR, carboxy

bi oi sostere, %ur% eréﬂ?,_ ~or NO2,each RO is independent|ly an

opt i onal | [P0$48) Eharmateaticalro@Bosatiday syitablz-foBusaen the pedsknflappl@atiorgsclafikcnyl |

C2-C8 hctcroal kenyl ,. - : nyl -C8.hatero - , . C2-C8
R N e
hct er oamydnatdylrp@e.o Dpteroibataodt tRO:fTestivambepasdewtil withml the capbbilifyRE thdSNROR,
NRNR2, s§<§’led81110§ie a?t%s%’eciaﬁ%%gﬁzght of the detailed disclosure provided herein.

[00149] The compounds of the present application may exist as pharmaceutically acceptable

salts. The term "pharmaceutically acceptable salts" is meant to include salts of active compounds
which are prepared with relatively nontoxic acids or bases, depending on the particular
substituent moieties found on the compounds described herein. When compounds of the present
application contain relatively acidic functionalities, base addition salts can be obtained by
contacting the neutral form of such compounds with a sufficient amount of the desired base,
either neat or in a suitable inert solvent. Included are base addition salts such as sodium,
potassium, calcium, ammonium, organic amino, or magnesium salt, or a similar salt. When
compounds of the present application contain relatively basic functionalities, acid addition salts
can be obtained by contacting the neutral form of such compounds with a sufficient amount of
the desired acid, either neat or in a suitable inert solvent. Examples of acceptable acid addition
salts include those derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric, sulfuric,
monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the salts derived
from relatively nontoxic organic acids, for example, acetic, propionic, isobutyric, maleic,
malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesulfonic, p-
tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of amino
acids such as arginate and the like, and salts of organic acids like glucuronic or galactunoric
acids and the like (see, for example, Berge et al., "Pharmaceutical Salts", Journal of

Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present application
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NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR, CONR2, OCCR, COR, OrNO2, wherein
each R is independently H or Cl1-C8 al kyl, C2-C8 heteroal kyl, C2-C8 al kcnyl,
C2- C8 hctwoaalosmyb, C2-C8 al kynyl, C2-C8 het eroal kynyl pCTHS@B9aeohs C2- C8
het eroacyl, C6- d O aryl, C5-Cl0 heteroaryl, C7-Cl2 arylal kyl, or C6-Cl2
het er oai yl al kyl , and wherein two R on the sane atom or on adj acent atons
can be linked to forma 3-8 nenbered ring, optionally containing one or
nore N, Oor S; and each R group, and each ring forned by linking two R

groups f hadi ' St i ‘ i tuents
Jer eor e BT RGth po{iE BRI QR NorRifRS b MRS oY A bR fertidlifly VS S
2, NR SG#Her bashler mmdimqnm COCR NR COR, CN, COOR, CONRS, OCCR, COR ,
and NC2, I.n_ea enden - | kyl -

het er oal kmﬂ%@ X?%p dpptfi’bic éfnér"b;cylh ydr&g@l g%s%yéﬁb’r%%acgul &fer oaryl |
C7£) 12 amyihgﬁdswlt%na% rﬁlﬁatasz nhbhes eastyledlckiples, aattaf tanthitced 6)-optratonal | y
substituted with one or, nore qr s selected from.hal o

het er anMf’im‘“%lo’ apxypsy|thergsf. 1 E% ﬁgg EFoRE ‘Xtuﬁ‘?gjrSB‘Sfynatcérﬁcﬁéoat%ﬂfﬂg‘&%% and
wher ei NyiamBo £AR s dsighitic beidf THeRR sult3 mhy e FReied by nehoaPkhdwadolthose
cont ai ni n&ddp to three heteroatoms selected fromN, Oand S; nis o 4;

and p ik ngit. and an anti cancer agent, or a pharmaceutically accept abI e

salt or eﬁ}ﬁ)gﬁignfﬁ&ﬁfal fo?ﬁ@ ehy c&rﬁﬁﬁgmﬂf!‘ﬁe %m@g? kég@ﬁ@{atb@%{ %ﬁ&uﬂg%k%t Y

di sorder I'n one a ternati ve, i cation scl oses a net hod
for tr ewithngasroramdandisakiingtha purempioampursi ldutlmoeimntloe@ Mg hie parent

o R a2 PR PSR e DR ] Lo
agent, gﬂutﬂhtprmapmmemsal | y acceptable salt or ester thereof, wherein the
anti Cance{ﬂﬂ?&? [ch Il)hsarr?lgcteutically acceptable esters in the present application refer to non-toxic

esters, gencrally the alkyl esters are methyl, cthyl, propyl, isopropyl, butyl, isobutyl or pentyl

esters, more often the alkyl ester is methyl ester. However, other esters such as phenyl-Cy.s alkyl

may be employcd if desired. Ester derivatives of certain compounds may act as prodrugs which,

when absorbed into the bloodstream of a warm-blooded animal, may cleave in such a manner as

to release the drug form and permit the drug to afford improved therapeutic efficacy.

[00153] Certain compounds of the present application can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In gencral, the solvated forms are equivalent to
unsolvated forms and are encompassed within the scope of the present application. Certain
compounds of the present application may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present application
and are intended to be within the scope of the present application.

[00154] When used as a therapeutic the compounds described herein often are administered
with a physiologically acceptable carrier. A physiologically acceptable carrier is a formulation
to which the compound can be added to dissolve it or otherwise facilitate its administration.
Examples of physiologically acceptable carriers include, but are not limited to, water, saline,
physiologically buffered saline.

[00155] Certain compounds of the present application possess asymmetric carbon atoms
(optical or chiral centers) or double bonds; the enantiomers, racemates, diastercomers,
tautomers, geometric isomers, stereoisometric forms that may be defined, in terms of absolute

stereochemistry, as (R)- or (S)- or, as (D)- or (L)- for amino acids, and individual isomers are
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doxorubi cin. [00123] In another alternative, the application discloses a
method for treating or aneliorating a neoplastic disorder, conprising

adm ni st ewpregiovesoErosubj ect i n need thereof a therapeuti eariuseddnetus e
anount of a conpound of Fornula las described herein and an anticancer
agent, or a pharnmaceutically acceptable salt or ester thereof, wherein the
anticancer agent is not a topoisonerase 1 1 inhibitor. |00124] In stil

anot her alternative, the application discloses a nethod for treating or

amel iorating a neoplastic disorder., . j i agni L erd. .2 Subj ect
in neede'fcﬁgg%c’é?&gﬁﬁﬁZlgeaﬁﬁ(é%(t%’@g‘l 'ﬂgwg% ‘ﬁ’g)g?alw\?é 1:jt}gr:[r)unt ’ %# %géﬂg%]gh% @of For mul a
| as deocmbhaswhiaetmnanderanmndniidstanoeric agentes obthe areptra compautds wal | y

acceptable salt or ester theregf, wherein the anticancer ent. i.s.not an
a1 -t unbhn g 1oppop B Srgasasiht BRI B RER. SRy P el or

al t er nafhoVewRies trilaedn NEdrtiorbe thdensaiblol 16 dnBRIsizagadibr slataOTheiprésentor our aci | .
I n anot her enbodi nent, the anticancer agent is not a thym dyl ate synthase
inhibitaﬂﬂwﬂﬁmy%¥kéﬁbwﬁgpuﬁﬁﬁ%HFWEW@PdP Ak PrrE AT O ?aﬁgmﬁgraéﬁ

ant i met a§ol,j {19). RYJ (1) FidARroR ReBldidd chapndyh@bnesrRadhireqntstdie

anti can foagzkt igbnqt én 2%??%% a%olit%; [05126?_In one en%éhinent of any
of aspettolyed wingconsaniipeal dsheiaitse W e theicampeynds dercribedhiessin sguse olcnisot
rapanycy i b no@RokRels oqu&gétﬁg Qsiyﬂ ;ﬁé@x?g A FROGRERISMEr i, RO infRded

i mrunosuppressive nacro-lidc antibiotic. I'n yet another enbodiment, the
ant i canther thagenpoungds moludé-kKBP Eind di gegmagentomdr90127] I n one enbodi nent of

any of as qr alternative desctihed i i gShts i s not
erlotini bfbﬁ%ﬁr@é?/g')‘m {aH%énr?(r)’t S’e?“gegﬁ%lggjf WE%% ?O (P’ﬁé)rf% %%rgg{r?&%gﬁt 's not a
smal | nahRE kst iECHRIibmdh bhd which bre ryelily anotehted frombodisventic fareo ansthgancer

agent is not a receptor fyrosine kinase inhibitor. .[[00128] |In one_ .
enbodi mérit! 8f aBAHFN ".%6%?88’“%%?? g}aﬁ%ﬁaﬁcogg’gﬁ?c{sﬁgh‘l%aé’rp \Laﬁl,onln??é’ “Aiti cancer
agent i & tRQbmsiNothfiah stPUbGBkric foimaBsOhb esmeraeshamgNwithih e saoyid «alrcer
agent is To&\an i nhi bitor
apphcation.

[00157] Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for the replacement of a hydrogen by
a deuterium or tritium, or the replacement of a carbon by BC- or C-enriched carbon are within
the scope of this application. The compounds of the present application may also contain
unnatural proportions of atomic isotopes at one or more of atoms that constitute such
compounds. For example, the compounds may be radiolabeled with radioactive isotopes, such as
for example tritium (3H), iodine-125 (***1) or carbon-14 (**C). All isotopic variations of the
compounds of the present application, whether radioactive or not, are encompassed within the
scope of the present disclosure.

[00158] In addition to salt forms, the present application provides compounds that are in a
prodrug form. Prodrugs of the compounds described herein are those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present application. Additionally, prodrugs can be converted to the compounds of the present
application by chemical or biochemical methods in an ex vivo environment. For example,
prodrugs can be slowly converted to the compounds of the present application when placed in a

transdermal patch reservoir with a suitable enzyme or chemical reagent.
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of VEGFR, PDGFR and cKIT. In yet another enbodiment, the anticancer agent
is not a receptor tyrosine kinase inhibitor. [00129] In another enbodi ment
of any aswecbiomsoelt er nati ve descri bed herein, the anti eamaseooagesyus i s not

doxorubi cin, 5-fluorouracil, rapamycin, erlotini itini

_ , _ , , otinib or sunitinib. In another
enbodi ment, the anticancer agent is not any one of any four of doxorubicin
5-fluorouracil, rapamycin, erlotinib or sunitinib. For exanple in one such1
enbodi ment, the antlcancer agent is not 5-fluorouracil, rapamnycin,

lotinib : .
oo s P i SR STy SR TERp L R 3P aen 1

enmbodi MBRmicdl BEndAt k0B thoagekilled ia tnatrt. Aryordinglyofvhany grdupesaydic
doxorubi cin, 5-fluorouracil, H@E cin, erlotjinib.o
or-hi
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thym dyl at e synthase inhj bitor I.MMunos. ive macrol i LJpiotic,
ia smal |t &m@&u;@m@w%m fﬁt%lFal@ mé}ﬂsargﬁH?‘gF“F‘B ?nsﬁﬁﬁﬁﬁ’“gﬁﬁ{q&%ﬁ% cKIT.
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or an i rabmbnitmtnomtan\ﬂEs@HmfolmF@%ﬂfdméﬁl@Wml Pﬁmmf’ﬂ@‘r Sug u Gfi’!’? Itﬂgl reer
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injections, intravenous, intramuscular, intrasternal inj ectlon or infusion techniques. Formulation
of drugs is discussed in, for example, Hoover, John E., Remington's Pharmaceutical Sciences,
Mack Publishing Co., Easton, Pa.; 1975. Other examples of drug formulations can be found in
Liberman, H. A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New
York, N.Y., 1980.

[00161] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions can be formulated according to the known art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation can also be a sterile injectable
solution or suspension in a nontoxic parenterally acceptable dilutent or solvent, for example, as a
solution in 1,3-butanediol. Among the acceptable vehicles and solvents that can be employed are
water, Ringer's solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed
oil can be employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables. Dimethyl acetamide, surfactants including

ionic and non-ionic detergents, polyethylene glycols can be used. Mixtures of solvents and

wetting agents such as those discussed above are also useful.
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I mmunosuppressive macrolide antibiotic, a small nolecule EGFR i nhibitor or
an i nhibitor of VEGFR, PDGFR and cKIT. For exanple in one such enbodi nent,
t he anti csiocero/mgent i s not a topoi sonerase |1 inhibitoPCTiUsyenomydoas e

synt hase inhibitor, or an inhibitor of VEGFR, PDGFR and cKIT. In another
such enbodi nent the anticancer agent is not a thym dyl ate synt hase
inhibitor, a small nolecule EGFR i nhibitor or an inhibitor of VEGFR, PDG-R
and cKIT. In another enbodi nent, the anticancer agent is not any one of any

two of a i rase. Id i nhjbitor n (at hase i nhihj Hor, an

[ mrunosupL@gggi%ggg Or”r@%r?%lt%ggagfnﬁ%ﬁétﬁt%?%g} hg)rérﬂxat ﬁ%yggégﬁgggwlp%l bitor or
an i nhi didgorithod suERE RoniRD@HR axnghicoKduth af Q@08 bjtter vyathotidmeonerbadi ment of any
aspect or alternative described herein, the anticancer ent is not a
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enbodi ment, the anticancer agent is not any aqn f any three of a

t opoi sonme U04631Sel desage fogps f‘&r‘?r*’éﬁf“?’ﬁ’éﬁff%@} g@é“‘g?‘%%?ﬂg(%ew sy ‘BBS,’ an FKBP

bi ndi n%{g@@&&&,1an@Eraﬁul@@Q@_mcﬁrsoltid’d&%dﬁrdﬁ, ARSBmipbid3iof Bis appREati®y appl € i n one
such enbodi nent, "the anticancer agent is not a topoisonerase |l inhibitor,

an ant i friskizdody ¢anebipsglrwi erierrs meRkddbgansRPRropEde it Be indigatsdiroic RY nase

| nhi bi tg%mirﬁs@aﬁ&?ﬁﬁ%?n' 'k'&b:d%@ao&gé B&Hiim lQ@dE‘ﬂ% REQARRe AREBLindaR iMRbi@N
antinetabolite pyrimdi ne anal og, an FKBP bi ndi ng agent, or a receptor

t yr osi neokpavad ean bdhadoiizat with lctarn siveese esidyolpoveder, cetlilescaasterscdatkenoiagent i s
not any_one n of a.topoi.sonerasc Il inhihi At et abolite
pyrim didﬂgs’ éﬁlﬁfﬁ% ,a}kV\ﬁCS&EBEaI i llrwn%cqgignéa (,ML(l)nrl St?lglj? gt@%%“&?ﬁ@yoﬁtg%i‘ ao?@ipnase

i nhi bi t eiid cdl@@h 3&]s df phasprordndrddiuifent acofs, gitinasqaeietguor salivnerigaticye descri bed

AT X A T e T TR TN
doxor ubhghmistrhtiéH 8h&HiapSulesdR il dtadintentaacdoniraliddrelchRTanbdatdn as Uani id ni b,
Cel oot OBRH KBTS fnbion oL S CuTmOpPA T R DRy B B IE ABTRE O
paclit aé?sul& JRAY Ghdpills UM EdsRédrorRy éaﬂ%ﬁs@!e@mpﬁ%n‘ff-eﬂ% aschisRBeh dsRodigin
anot her mbodi ment’, t Ple anticancer agent is selected fromcisplatin,
citrate, magnesium or calcium carbonate or bicarbonate. Tablets and pills can additionally be
prepared with enteric coatings.
[00164] For therapeutic purposes, formulations for parenteral administration can be in the
form of aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These
solutions and suspensions can be prepared from sterile powders or granules having one or more
of the carriers or diluents mentioned for use in the formulations for oral administration. A
contemplated aromatic sulfone hydroximate inhibitor compound can be dissolved in water,
polyethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil,
benzyl alcohol, sodium chloride, and/or various buffers. Other adjuvants and modes of
administration are well and widely known in the pharmaceutical art.
[00165] Liquid dosage forms for oral administration can include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents commonly used
in the art, such as water. Such compositions can also comprise adjuvants, such as wetting agents,
emulsifying and suspending agents, and sweetening, flavoring, and perfuming agents.
[00166] The amount of active ingredient that can be combined with the carrier materials to

produce a single dosage form varies depending upon the mammalian host treated and the

particular mode of administration.
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doxor ubi ci n, fludarabinc, geneitabine, paclitaxel, rapanycin, sunitinib,
erlotinib, and vinblastine. In still another enbodi ment, the anticancer
agent is welzemymadi7br om ci spl atin, fludarabine, geneitabiPog/uspaoloidsaxel
rapamycin, sunitinib, erlotinib, and vinblastine. In another enbodinent,
t he anticancer agent is selected fromb5-fluorouracil, cisplatin,
doxorubi ci n, fludarabine, geneitabine, paclitaxel, sunitinib, erlotinib,
and vinblastine. In yet another enbodi nent, the anticancer agent is

sel ected fr. fluaorouracil...cisplati rabine, i tabine,

paclitax 6{0,0 ?@L] ﬁp? f]?ﬁagﬁf reélrr?egtq“rlll |th51,§ %]é%g h@ P%'HS gg fhle%g%s&ﬁnpglﬁlﬁ{ﬁ gln ot her

enbo;:ll Haﬂhbigzithﬁ vafit incarcaceragents dekcedlieatcedabaeontita fdrigtyrdiaces | |
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suni ti nINGLudBgAYRR, FSF S 1R T Cighy SEX f"ﬁf{r'f’%g&&g 6‘[&1‘?%51%, PAIERG é‘ﬁtg?vggﬁgoer ‘agent
I'S ise![ e@(grlﬁmofnrt@ﬁé Bediédiatcabiia6f #dgniﬁi'sﬁrgioﬁhﬁ ihe rerfal atdistiephticfanctioe e iHephiicne,
paclitaxel, rapanycin, sunitinib, and vinblastjne. In an additional

enbodi it the parcwlar GompAwRs orAaik At csieg thegqol epplgys o"rrF@’-Sﬁe{f&P’aBS‘éEﬁi% actors

ci spl at |y deXAk H}%i?%m bt thd Bf ARineki AN Ehi-ARifahe Papbdctory@bmihiapamyci n,
erlotinﬁbf gﬁg vin Ias?fne. I'n angf%ér_enbodinent?ﬁ?ﬁecantiggﬁce? agent is
sel ect ethefapeuticlly ¢ffestivaidesesd amaints e he Biven fo areajoatn ared of Sisensiami ne,
paclitaxel,. r in, erlotinib, and vinblastine. In yet another
enbodin%%??n?ﬁﬁqg%%bgancer agent used in conbination wth a conmpound of the
present application is selected from doxorubicin, cisplatin, fludarabine,
genei ta I ne, aclitaxel, and vinblastine. In still another enbodinent, the
anti cantd? Bﬁ nt used in combination with a compound of the present

appl i cat i @168 Thebeeipst sbrforth belsplibidsimte bxt dwheot dibiitke digdowmird. abi ne,
paclitaxel, and vinblastine.|00133] In one enbodi nent of any discl osed
aspect or alternative, the conpound of Fornmula | |ias the structure of

For mul agkmpid §! cell Mhib¥iddrasddys Fornula Il Fornula 111 Formula IV Formula V ;

or Formula VI ; or a pharmaceutically acceptable salt or ester thereof;
wher ei n Zi90169] mh{yp-t@mgmd (3000) cells are plXted per \Arz)ell i each wel} of two 96 well p&ates eots

(duplicates). Cells are incubated overnight at 37 degrees C. The following day, one or more of

the compounds are added to the plates, and concentrations of each of the compounds are
systematically varicd across the plates. Typically, one compound is varied vertically using two,
three or four-fold dilutions and the second compound is varied horizontally using two, three or
four-fold dilutions across cach plate (shown hereafter). The top concentration for Compound K
is 100, 30 or 10 micromolar. The top concentration for other drugs, such as rapamycin or
cisplatin, varies between 200 micromolar and 30 nanomolar. In some cases observed synergy is
affected by the order of addition of the two compounds. In these cases the first drug was added
one day prior to the second. The analysis is performed with Alamar Blue cell viability. In short,
twenty microliters of AlamarBlue reagent (Invitrogen, Carlsbad CA) was added per well. The
plates were incubated for four hours at 37 degrees Celsius and the resulting fluorescence was

measured at Ex 560 nm/ Em 590 nm.

Example la: Calculating IC50s for single agents

[00170] To determine IC50s for single agents for each combination, the duplicates of the
raw data in Relative Fluorescent Units (RFU) from Alamar Blue Assay were corrected for
background and analyzed with Sigmoidal dose-response (variable slope) using GraphPad Prism

Software (GraphPad, San Diego CA). The following constrains were applied: Bottom was fixed
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each R6L and R8 independently is Hor an optionally substituted Cl1-C8

al kyl, C2-C8 hetcroal kyl, C2-C8 al kcnyl, C2-C8 heteroal kenyl, C2-C8

al kynyl , vwP-2cB/iset7er oal kynyl, Cl1-C8 acyl, C2-C8 het er oa®¢irjusag9oi®4saryl ,
C5-Cl12 heteroaryl, Cr-Cl2 arylal kyl, or C6-Cl2 heteroaryl al kyl group, or
each R6A and R8 independently is halo, CF3, CFN, OR, NR2, NROR, NRNR2, SR
SOR, SO2R, SM2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR, carboxy

bi oi sostcrc, CONR2, OCCR, COR, or N2, each R9 is independently an

optional] tituted Cl-C 1y - l. - - ,

- o nat SRy MR S VD oS R NI s R IR . oo
het er oaoy¢qualds 1I@lHglasytaluc@hat G2 obered dathglapalgZzd Ga@ salr WealFlgpke 1.or  C6- C12
het er oaryl al kyl group, or each R9 is independently halo, OR NR2, NROR
NRNR2, SR, SOR, SO2R, SO2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR,
CONR2, @iible CORalclatiNCBynehs bin 2 akte OF Peacannihdppétiabedthy H or Cl- C8 al kyl

C2-C8 hetcroal kyl, C2-C8 al kenyl, - hct er oal kenyl , C2- | kynyl, C2-C8
hct er oal kylRQA711 ClA@BrC%fEWh?b‘@l %ﬁalﬁ&%@%‘g&ym’ 2 “%%lﬁ? %8?5363%10

het er oat¢honsEdatstAhaty hadideyd in BampR- ICHhcheh@n@aionl Aldepowmad ivhes&a N two R
on the sanme atomor on adjacent atons can be |inked to forma 3-8 nenbered

ring, ofMBH¥RS (hesomnumheripcrenses fiem dude 8 - he b ponsentgtignéagh R group, and
each ri Y C RO - j

Subst | ¢ f R, Jchi] S0 <Ay TR HmigPo MR AR v on
=N- OR' , reghiRtly aORe colNRn 1gter BRreaseS R A tebEnRiotal in iR tgde RelowNRhehigR 2,

NR COOR NR . : C nd.. . NO g i n each
R s 1 RUSHLRTER(4s PP iF Ry fyuipte nebClig PR IR & 290
het er oaaylized Go-th&lQudiesyik shashbr et ftbet er oai yl, C7-12 aryl al kyl, or C6-12

het eroaryl al kyl , each of which is optionally substituted with one or nore
groups selected fromhalo, Cl-C4 alkyl, d -

Conc.
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[00172] The expected percent inhibition value is derived by assuming exact additivity
between the effect of Compound K and the added drug. Hence the expected value for any well
of interest is calculated as the percent inhibition observed for Compound K alone at the same
concentration present in that well multiplied by the percent inhibition observed for the added
drug alone at the same concentration present in that well. In practice this means the percent
inhibition observed for Compound K comes from column A as the concentration of the added
drug is 0 here. Similarly, the percent inhibition observed for added drug comes from row 2 (as
the concentration of Compound K is 0 here) e.g. the expected value for well DS is obtained by
multiplying the percent inhibition observed in well A8 by the percent inhibition observed in well

D2.
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C4 heteroal kyl, Cl1-C6 acyl, Cl-C6 heteroacyl, hydroxy, am no, and =0; and

wherein two R can be linked to forma 3-7 nenbered ring optionally

cont ai ni ryoupiwesot7hr ee heteroatons sel ected from N, O amrdTES2em04g948s Qo

4. [00134] In a particular enbodi ment of any disclosed aspect or

alternative, the conmpound of Fornula | is a conpound (Conmpound K) having

the formul a: Conpound K, or a pharmaceutically acceptable salt or ester

tPereof.[OOlSS] I n anot her enbodi nent of any discl osed aspect or

alternati ] 1) or
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appl i cabbtamedjwh@i tbe &% eonmuhdscbrodice lashihbn thewgp@tedsn}vm% clfeqt! proliferation

in a syst risi r f
2 compountiOST BT e e i Sy Qecfbog Gk 2% Shd EFkMBuaIOTR:
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or sl o\/\F‘?‘P@]p"(’:‘Bﬁl]J ‘1’5‘26?’ CFE'F%HOF‘ fwl %Gﬁﬁg’og%]? "ﬁ’ﬁ’ e 4%; eﬁ1 leayes @ g‘%}gerodrahys ubj ec'?
inhibition possible. For example an overall inhibition of 70% corresponds to 50% inhibition of

the remaining 60%, showing as a “50” for that particular combination. In practice, a program is
8 g p p prog

written in the PilotScript programming language to calculate the quantities outlined above.

Example 2a: Calculating synergy using combination Index

[00176] Combination index (CI) provides quantitative measure of the extent of drug
interactions CI=[A}/IC504+[B}/IC50g, where IC504 and IC503 concentrations of singe agents
to achieve 50% effect alone and [A] and [B] concentrations of these two agents to achieve 50%
effect in combination. A CI of less than, equal to, and more than 1 indicates synergy, additivity,
and antagonism respectively. To calculate CI for our combinations we used IC50s that were
determined with Sigmoidal dose-response (variable slope) using GraphPad Prism Software. The
value of 50% effect was calculated as a half of an average between the Top value for compound
K and combination compound. CI value is calculated at the lowest drug concentrations at which

the 50% effect was achieved.

Example 3: 5-Fluorouracil/Compound K combination testing in A375 melanoma cells

[00177] 5-Fluorouracil, thymidylate synthase inhibitor, was tested in combination with
Compound K in the melanoma cell line A375. 5-Fluorouracil was added 24 hours before
Compound K in a 5 day assay. Results are shown hereafter; see Figure 2 and Figure 3. Synergy

up to 55% is observed at concentrations tested. CI=0.02.
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[ 00138] The present application also discloses nethods for preventing,
treating or aneliorating neoplastic disorders, as well as for inhibiting or
sl owi ng ceDIl20vesbi7her ati on, conprising the adm ni strati @TAS2@9/046948

t herapeutically effective amobunt of a conpound (Conpound ) having the
formul a: or a pharmaceutically acceptable salt or ester thereof, in

conbi nation with commonly used anticancer agents, or pharmaceutically
acceptabl e salts or esters thereof. [00139] Wth regard to the foregoing
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aspect of the-presert—appteatiop—thre—cgnbrmatTon therapy 1S Tadm ni st er ed
to i ndivi duabagwho do not yef show cliini ga

uM 0 0.03 0.06 0.12 0.23 0.47 0.94 1.88 3.75 7.50 | 15.00 30

Conc.

KuM

0 00l oo | oo |00 |-00}00 |00 ({-00/|0000]00 00
0.04 0.0 | 489 | 27.4 | 50.4 | 30.6 | 46.3 {38.7 | 331|183 ]| 95 | 36 | 0.7
012 00 | 526 | 20.8 | 44.6 {23.1 |33.0 (300|244 156 | 78 | 3.0 | 09
0.37 00238 61 [19.7 ]88 |11.4 (111|118 |65 | 3.0 | 01 |-3.3
441 |-0.0(37.9{17.4 {327 {181 | 251 | 258 | 188 | 10.2 55 | 10 |-2.0
3,33 00 1333|174 {292 1721159191126 |53 | 24 -01 |-25
4000 | 00|57 |12 |54 |20 31 [35]27 |10 0.1 1-07 |-21

30 00|01 |01]03 |01 {01 }-04]|-02)-05]-05]-05 |-04

[00179] Compound K: IC50=4.6 uM, Top=7711 RFU

[00180] 5-FU: 1IC50=3.0 uM, Top=9383 RFU

[00181] Value of 50% effect=4274 RFU

[00182] 50% Effect was achieved by combining 40 nM Compound K and 30 nM

5-Fluorouracil.
[00183] CI=[{Compound K]/IC50compound k+H[5-FUJ/IC50s_pu= (0.04/4.6)+(0.03/3.0)=0.02

Example 4: Fludarabine/Compound K combination testing in A375 melanoma cells

[00184] Fludarabine, a purine analog, was tested in combination with Compound K in the

melanoma cell line A375. Fludarabine was added 24 hours before Compound K in a 4 day
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signs of a neoplastic disorder, but who are at risk of developing a

neopl asti c disorder. Toward this end, the present application discloses

met hods fwo 2progoserwi ng or reduci ng the risk of devel opi RGTASA@OPU@@EE | C

di sorder. [00144] In one enbodi ment, a single pharmaceutical dosage

formul ation that contains both a conpound of the application, such as
Compound K, and the anticancer agent is adm nistered. |nanother enbodi nent
di scl osed in the application separate dosage fornul ations are

adm ni stere $n d agent 0 | e,
admi ni sEEPE %ca% {1 é’gessgln F%aﬁ T setc u%uf h&f’aﬁ 1$rre 5 gggﬁ%@ to?% n/uc us?br%(s__) A Iy or at
separatahmusﬁmgga&ﬂdiKnﬁ®é3 for exanple sequentlally In certain exanples,

Separ at el PO FGRRRERERS s C e PR BEaratenf EHEPAKT! Bl Rosuts

CONCUT T §Ridalé.thd d:glde\f tGbiRiy éﬂfd&gfc@m@(wntblagﬁﬁ b@nblharmiswh@@@mﬁﬂvemeuqor esent
application discloses, for exanp | t aneous, st a}gegtered @I ternating
t r eat meAENOLCFISYRCTEN HW ad&ﬁ?ib’ﬁﬁﬁluﬁﬁmla%@“ Wﬁ*‘?@é‘?‘i“&ﬁ’“ﬁﬁ? o5g ’ﬁ'ldé‘f’ &d at the

sane ti gBpabAsan he@nk8r agent, in the sanme pharnaceutical conposition;

t he conpound of the application may be admi nistered at the sane tine as the
anti cancer agent, in separate pharnaceutical conpositions; the conpound of
the appli catdomn [y be adm il ST ér ed [bef gre the apticancer| agent, or the
anti cancer | & t y ni st ered fo t C (0] he

application ,Eﬁlu :&lf’g. ,j%%n L(!'ﬁc {5I%l epm f T%gsr e%%?a géfmqggg 320'05ﬁ5 es,
hours, days, k@ [weeks. exanplles aof a |staggered treatnmant. Irse of

t her apy mﬁthdfue@@wﬁ@uwwﬂﬁ otthe Ghpl -¢at 9-8n PAy| 90 adh ni-@Per &P |f ol | owed
by a course @és t e Apy7 W85 | Bhe | 3A0i|GAAde Salgert | 46t |10 |reber <&l or der of
treat nent nmaysbe wsesk.1 es.2 | Bhan 300d 446rli28d |of2.5  dt et § -t h-GBhch
conponent rays;be axseeb.s | Be.cers.ail m1.eXamsl [es.60f 36the1h? eslent| -appll i&&t i on, one
conmponent, [T oy, examptes | 6he |gespeand 7oL t498 a5 | tat ijdZ qr-0.the Gt i cancer
agent, is adm,ni|sdel &0 | a3.a | samah.3vhrlsg 2he mhero.componens, |er2ijts
derivative [PLoflUCES | 1781 .85 145 |uBe hheddsbrieam ph.ot heosgnoml | - exanpl e,
Conpound K ey ey @figisni $£T &k Wy 1 € 6.0d -ant j o3ntars agent| -on i teo derivative

Conc.
Drug
UM 0 0.20 0.39 0.78 1.56 3.13 6.25 | 12.50 | 25.00 | 50.00 | 100.00 200

Conc.
K pM

0 00! 00 |00 |00 {0000 |00 )00 0.0 0.0 0.0 0.0
0.04 0.0|-08 [30.7 |41.4 249 {249 |45.4|43.0 | 288 | 47 0.1 -0.0
0.12 001298 5331683474452 |71.1|644 |416 | 6.2 0.2 0.1
0.37 0.0 373|577 |745|56.0|57.0|73.8 652 [423 | 6.0 0.1 -0.1
1.11 0.01415 |64.2 732|576 571|813 685 (446 | 64 0.1 -0.0
3.33 0.0 |26.1 1395|509 |37.9141.1|508 {485 304 | 46 |-01 -0.1
1000 | 00|51 {109 [119| 91 | 86 |124 1119 7.2 0.7 |-04 -0.2
30 00|01 03|03 ]|011{-01]021-001/]-00]-03 |-02 -0.0

[00186] Compound K: IC50=5.0 uM, Top=8874 RFU

[00187] Fludarabine: 1C50=22.9 uM, Top=8227 RFU

[00188] Value of 50% effect=4276 RFU

[00189] 50% Effect was achieved by combining 40 nM Compound K and 390 nM
Fludarabine.

[00190] CI={Compound K}/ IC50compound K+{Fludarabine}/IC50¢ndarabine™
(0.04/5.0)+(0.39/22.9)=0.03
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products remains in the bloodstream or the anticancer agent may be

adm ni stered while Conpound K or its derivatives remains in the

bl oodst r esim201omsot7ner exanpl es, the second conponent i sPadrtSaeoedoesl aft er
all, or nost of the first conponent, or its derivatives, have left the

bl oodstream of the mammal . [ 00146| Anticancer agents used in conbination
with the conpounds of the present application may include agents sel ected

fromany of the classes known to those of ordi nary skill in the art.
Appr opr i.a t | ;
ol Kyl ot RS AR S FOS Rt R oI5 ool B M © ents).

pl ant al kplod9 4sGmcigbineyd mmlahk,ad/asn@s:)d me:lopbmatldsw(tngmpommMéne@;y

top0|sone ase in bi t unor oti.c or monal i es,

ol ecu BEFERPaETbirub b Gemeibinees pedaedott Fus CEMRRRAL R B

i nhi bi t gdssy. (@blgus,drm%RheMEE@%eeE@ﬁRw niy et dyaipsd 4smds ompoel anal anti bodi es,
anong ot hers. Formul ati on and Adm ni stration [00147] Wile the conpositions
and net h‘HHS“‘B’I“O’ESntéS‘p# &dehtapplication will typically be used in therapy

for humangagéijenhsitabiRead RedfiS0 (REPUSROK itk Neet @Fi(NahyasiBdheitalg to treat
simlar or |dent| cal diseases. The conpositions may, for exanple, be used

to treaResmimingdioste thadeais ofdnhibilry pidtct fquﬁil pdld agent C?J‘"Pf"ﬁﬁ!‘é‘swh?fﬁ adeHE%t i cat ed
marmal s, legcn%%gpﬁ%¥ 2% fTBMive Ve SRS, qﬁe EaRfnieR ViR oARIALVOr es. The
COMposi {1 ons resent appl I'cation include geometric and optical
i sonmer sdaflicaneBah datses afe prdsentelt.ugs, wherein each drug is a racemc mxture
of isonmers or one or nore purified isoners. [00148) Pharmaceuti cal
conpositions suitable for use jint present application include
conposi tcc'f;u'ﬁgns whereirl the active ingredients are contained in an efffective
armount |t @w achb € y.eodsh @.0bobd ledd@s | Pasd 0 $.600470etosd1) dx@iss QM00aHs |toles €.618C toioy
anount g ces. wel I wthin the capab ty of [those{skilled in thefart,
o) f

11%

[

I '|NP\M abht af .+ ot A P | e e s | H hOg-4
especi aky (5(,) EQ\“AC o Mg et pgletd L,|u6 rerpLoviges OB PiAP] The
conpounds-of -t he—prdsent augrll. e ey ey st s —-phed fracedi :%.’13 01
acceptab&%é%(hg?' THE Ler g hﬂ?t*r%c\,ﬁ el 5 Z/;“t abfe—salrststaeant to
i ncl ude @l k80 bf4-2cti 38 cidsbuhdlk> [ 36.0 3977 13.0 6°|-01 |01

6

0.37 | 0.0 | 28.0 23. 301 | 23.7 27.0 25.5 22‘4 8.3 0.9 -0.2 | 0.1
111 [ 0.0 | 26.0 27.3 25.6 27.9 12.4 27.4 26.6 10.5 11 -0.1 1 0.2
333 |00 ]19.1 15.6 16.7 15.3 17.6 18.2 16.6 5.8 0.5 -0.4 1-0.0
1000 | 0.0 | 2.4 2.8 3.6 3.3 0.4 1.2 1.4 0.5 -0.2 |-04 {-0.1

30 |0.0]-00 -0.2 -0.1 -0.2 -0.3 -0.3 -0.3 -0.4 -03 {-03 |-0.2

Conc.
Drug
uM 0 | 0.00003 | 0.00006 | 0.00012 | 0.00023 | 0.00047 | 0.00094 | 0.00188 | 0.00375 | 0.0075 | 0.015 0.03

Conc.
K uM

0 0.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (0.0
004 | 0.0]-13.5 14.8 6.8 2.4 1.0 12.1 2.4 4.4 0.8 0.1 0.0
012 { 0.0 39.2 44.4 46.3 42.1 425 46.8 44.0 20.8 2.3 0.1 |-01
037 1001479 52.5 51.7 47.5 51.2 58.8 48.4 26.5 2.6 0.0 {0.0
1141 | 0.0} 464 50.7 51.3 47.8 48.8 54.1 48.5 25.2 2.4 -0.0 {1 0.0
333 [0.0}43.2 49.7 48.5 47.5 46.0 52.8 47.8 24.8 2.3 -0.2 1 0.0
10.00 | 0.0 | 14.8 15.9 175 16.8 17.2 19.1 173 8.8 0.6 -0.3 | 0.0

30 001 0.3 0.2 0.2 0.2 0.1 0.0 0.0 -0.3 -0.4 -0.2 | -0.2

[00193] Compound K: IC50=4.8 uM, Top=8646 RFU

[00194] Fludarabine: IC50=3.5 nM, Top=7461 RFU

[00195] Value of 50% effect=4027 RFU

[00196] 50% Effect was achieved by combining 120 nM Compound K and 30 pM

Gemcitabine
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whi ch are prepared with relatively nontoxic acids or bases, depending on
the particul ar substituent noieties found on the conpounds descri bed
herei n. Wieromaspuonds of the present application contaPoTrusk@wviowe@hsy aci dic
functionalities, base addition salts can be obtained by contacting the
neutral form of such conpounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. |Included are base
addition salts such as sodium potassium calcium anmonium organic am no,
or nmagnesj L OF L mAdar salt ds of _the present
applicatigﬁw%ﬁ§¥4¥H8W8®5®$EEP§“H§?| *&ﬁ%@?ﬁﬁﬁﬂ”???wmngc,d addition salts
can be @b ®ed.03/3 6potEcti ng the neutral form of such conpounds with a
sufficient anmount of the desired acid, either neat or in a suitable inert
sol vent. Exanples of acceptable aC|d addltlon salts |nclude t hose derived
from i nBrayapic 6: Badliscl/Caepduy ‘ i aroe car boni c,

nonohydr o nono

di hydrogeﬂﬁﬂ%@dﬁ&ﬂ?ﬁél @Wﬁ?‘ﬁ fé]bq%\ﬁ%wcgro e%oslu F 08'1';9{ @‘a”p“"‘ad'?’“ She
phosphomelagoas bcﬁlﬁllrﬁﬂﬁ}%hﬁaclm}xa,w(ﬁaddm J4 }R)Srstl:kté)rs a‘bmﬁom‘ﬂr]( ueds ﬂat}amsay.
relativel y nont oxi c or gani ¢ aci d§7 [ ex acet i ﬁﬂ E opi OB

i sobut yRF%l ts argIsheen hevertishisee Figuie/gnd iz g Y‘F‘gys‘{PotBr} o S PR | actic,
mandel i gncRhtahahd Bsteddemzenesul fonic, ptolylsulfonic, citric, tartari cC,

met hanesul fonic, and the like. Also included are salts of am no acjds such

as ar gi nal0819 Baqliiaxe] witeaddeghirss Sloppownd K thyapickdaydp day psueingpalrshlic or

gal actu

Tohar e AR PO (R SRER L Ao A g PhICa BosBlevalise . 1. 10).
Cer t ai ndepes Bficycmrpougaye glue hetagmésse dihe axsrimsat vasrresianagdingplicalsasi ¢ and
acidic {3 trﬂc osntadletlrgsemchat al l ow the conpounds to be converted into either
base or 3 addi'ti'on Salt s. [ 00150] Exanpl es of applicable salt forns

i ncl ude hydrochl ori des, hydrobrom' dcs, sul fates, nmethanesul fonatcs,
ni tr at esgraheates—agetategs,—citrates,fumarates, tartratey (€y
(+)-tartnares, (+)-taftratds or im xtures thereof, imncludi g racemc
i Xt ur es )M de o 1690002 | 0.00005-] 0.00045 | 000046 | 00014 | Gpodt | hod2 | 0.037 | o] | 033,

Attt ||u atCi-as—tstcmn—as
Conc.

glutam clagmd. These salts |nay be prepared|by nethods known |to thos
skill ed iing@rito.o | 0.0 0.0 0.0 0.0 0.0 00 |00 |00 |{00]00] 00
002z 100|180 |314 |361 [298 [146 [113 [102 | 1.9 | 40| 3.7 |-29
040 | 0.0 | 20.1 | 87 145 [165 [214 (115 |81 |12 |11 02-60
038 | 0.0 | 0.0 0.0 149 |313 |265 [171 |136 | 59 | 46| 56 |-3.2
156 | 001103 |19.7 |272 |268 |[223 [140 [120 | 59 | 64| 52 |-15
62500264 |275 [296 |206 {178 |114 |106 | 70 | 82| 69| 0.5
2500 | 0.0 | 0.7 4.8 5.8 3.6 2.7 12 [ 13 [ 06 | 10| 13| 06

100 | 0.0 | 0.5 1.0 1.0 0.8 0.6 0.4 0.6 0.2 02 01] 01

AT~ C O oTTT4oaTr T o ainmu

11

Conc.
Drug
uM 0 | 0.00002 | 0.00005 | 0.00015 | 0.00046 | 0.0014 | 0.0041 | 0.012 | 0.037 | 0.11 | 0.33 1

Conc.
K uM
g.00 | 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 00 }-00 00 00
0.02 100|138 294 28.2 39.7 17.2 8.2 5.6 3.8 301 27 {-08
0.10 | 0.0 | 16.8 20.1 19.9 21.3 4.0 11 0.7 |-04 |-15|-45]|-75
039 | 0.0 | 16.6 4.9 15.8 19.0 9.3 4.6 2.1 | -0.7 051] 04 |-46
1.56 | 0.0 | 22.7 14.8 19.1 17.4 4.7 3.7 1.4 1.3 211 15 |-2.6
6.25 | 0.0 | 18.0 15.8 18.2 16.4 5.0 2.7 3.0 4.2 59| 44} 04
2500 | 0.0 ] 1.1 0.8 1.2 15 -0.8 -1.1 -0.7 | -09 0107 04
100 | 0.0 | 0.3 0.4 0.6 0.5 0.2 0.2 0.1 0.3 0.1] 02 ]-0.2

[00200] Compound K: IC50=11.5 uM, Top=23452 RFU
[00201] Fludarabine: 1C50=2.9 nM, Top=26000 RFU
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[ 00151 JThe neutral fornms of the conpounds are typically regenerated by

contacting the salt with a base or acid and isolating the parent conpound
in the comoentwmsmed nanner. The parent form of the conpeamasdiodiedogs from
the various salt fornms in certain physical properties, such as solubility
in polar solvents. [00152] The pharmaceutically acceptable esters in the
present application refer to non-toxic esters, generally the alkyl esters
are nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl or pentyl esters,

nore ofte Ky t ester. However, other esters such as
phenyl - R@EQﬁV%%w(ﬁSS%"ﬁ&Cé?%ﬂg desired. Ester derivatives of certain

corrpounds [0«&93150% E&“ﬁccpwwdhgscd/\m mdmbmi,hg hOGinddidpgduindhKend K60 pMoodst r eam of
a warn}g oded aninmal, may cleave in such a manner as to rel ease the drug
form an % 't the drug to afford inproved therapeutic efficacy. [00153]
Certain Cﬂmnomraﬁsm Bl RYESORL, AR RHIPaithel/ICa0,&xiSt i n unsol vated forns
as well as solvate orns, including hydrated forns. In general, the
soIvateﬁ)yéfﬁﬁ{%?gzghﬂHVhlent to unsol vated forms and are enconpassed
within the scope of the present application. Certain conpounds of the
present application nmay exi st .pDrphous forns.

| n geneEaamplg() Supiigibdgmpoynd X ont enpl at ed by

the prese Hoz@ﬂpskdnﬁﬁ% Q3 Oy rdi - k1ﬁ££ﬁﬂﬁ§it6r%zﬁ&es\fddt mdamiblﬂﬁus@ apg of the
present application. [0015 When used as a therapeutic the conpounds

descri bEdmpewnd i ingthe erlaapma selhting A1 Er Sepitipip Waéawgf‘ SPw§beRr 90%1&’:‘8& abl e
carrier ﬁ‘agﬂ%zla%l ggiﬁﬁ?l(lt)g age %%%?cgkt@r Qcﬁrffl £ 9laRd ]gﬁf%rl'ﬁué%l‘@mpt@ e ch the

conpoung'can issolve It or erwise facilitate’its
adnln|stﬂdméﬂmﬁaiamaanE@n@ﬁmp&y§F@DéglcalIy acceptable carriers include,

but are g@;&)?g{r] ?ul&lg \é\ﬁlédfefr rtﬁ‘rh i)(glu%d l{) RYSk ?Lcﬁg £8l aﬁésa?lﬁfl Eo%l?%e?tﬁas' ”.e

[ 00155] esent appli sess asymetric
car bon aldoaw tﬁ@@ﬁgt@aif uﬂﬁbltdﬂy effidct ﬁmnﬂ eith pgott cdnbl_bhtmnbwhds a pofigveyidunt i oner s,

o SO S 4L 2T 97 QRS SPUB! far AT RUFRIE!

Both data sets are presented.

Conc.
Drug
uM 0| 0.003 | 0.006 | 0012 | 0.023 | 0.047 | 0.094 | 0.188 | 0.375 | 0.75 1.5 3
Conc.
KpM

0.04 0.0 | 30.0 {41.1 |29.7 |39.1 1354 | 348 ;185 | 88 19 {-0.1] 0.0
0.12 0.0 | 53.4 [ 58.6 |48.9 |50.6 |52.6 | 422 [229 {113 |31 {-02]-0.1
0.37 0.0 | 584 | 644 |542 |59.7 {614 |47.0 | 237 {108 | 33 |-0.2]-0.2
1.1 0.0 |658 [ 639 |583 | 636 {63.0 1468 [ 255|118 | 27 |-03/-0.1
3.33 0.0 | 465 | 46.0 | 40.0 | 45.4 | 425 318 |16.2 | 69 1.7 1-0.7 { -0.3
1000 | 001110118 | 9.9 (109|104 | 74 |27 |03 |-03-06-02

30 po{o03 {03 (03 |02 |03 |00 |02 ]-03 |-04}-03]-0.2
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stereochem stry, as (R - or (S)- or, as (D)- or (L)- for am no acids, and
i ndi vidual isoners areenconpassed within the scope of the present

appl i cat iwo.20lspEbor e, singl e stereochem cal isomers a®CEAISR00a®H46948
enantioneric and diasterconeric m xtures of the present conpounds arc

wi thin the scope of the application. The conmpounds of the present
application do not include those which are known in art to be too unstable
to synthesize and/or isolate. The present application discloses conpounds

i n racemeang-opti-cat-ry—pure—forms T Opticatty actrve (R=Tand(S)=, or
(D) - and |(de | SONTrs may be Erepared usi ng chi ral soynt hons [or chiral
reagent s, &%t esdl ve¥3 {5005y BUAL SN2 o RUT O8I .%—%J:‘:” &% he'2prpdunds
descri bed fein dontain olefinic bonds or other ¢enters ofi geopetrijc
asymetry, andouwnliess speci|f o.ed| @icheranse,0.dt| 08 ijrmended thea | he
conpoundy jficl wde [bobh| kx.andoz geagetanix | esoners [1001656) Theot pom
"taut omer(; 7,85 oWSEGB4RET g3 1, | 400f €6501|30n€3pl 12 Qno.wof @.9St FuUEt LHoal |i soners
whi ch exisT M o@AUTdsi701 54T |80, Wei.¢ 1 &l | neadids ¢anvef ed |fo.on) one
i soneric f% 5% AngEn PEg 5 1 Ts0W [ b5 BE AbPanght| 16 PAesSkelsl ¢do.i N bhe |art
that certal T tQPOURUS | 9% 5 1,3 FRPbT[CAG 003 Fay168X1| 7 T N1kalteder oq florns,
all such jtaut 1N T1C4150 Eﬂggufmt_,,helﬁgnmgg‘ﬂr%fgm Bg W{hi NpEhe §¢0pg 301 the
appl i cat i o> S\ "’di.l o .f“-o‘.i“'?iij"i SE,SU e FUl o3t Ul Ur 8s epicred herein
are al so 'réknt—te-i-AtHtde—conpotnds—whi-ch—drffer—onty—mthe presence of
one or nore isotopically enriched atons. For exanple, conpounds having the
present s{o020TCoagpoendtKptCI0eb. 1tubb Toppd dOdidht of a hydrogen by a deuterium
or tritiu he. re o f & n by 13C- or 14C-enriched carbon
are withi @@ﬁ@%‘&@‘ﬂ@@‘#%ﬁ@@pg% ?aﬁ?glﬁ% The conpounds of the present

appl i cat i Qeu20ByW Ak SODNfRic-40nMRFUr al proportions of atom c isotopes at

one or nore of atons that cgonstjtute .suc 0 unds. I .ex |.e,. the
conmpounds [ 0138” Bidsch was at eéf\h FOrpbiBng g%@ P@g&f%%ciu% g;a}ndgunc grzltl%ntg'r
exanpl e t fagah Yo 1ERIDmpduld kKIVee 323,,{ %3 SuninitdaCERDmkg (14C). Al i sotopic

vari ations of the conpounds of the present application, whether radioactive
or not, (&l¥5dndBAPHAdAH=Ri0¢hi n t he scope of the present disclosure.

Example 8: Vinblastine/Compound K combination testing in A375 melanoma cells

[00212] Vinblastine, a mitotic inhibitor, was tested in combination with Compound K in the
melanoma cell line A375. Vinblastine was added 24 hours before Compound K in a 5 day
assay. Results are shown hereafter; see Figure 11 and Figure 12. Synergy up to 35% is observed

at concentrations tested. CI=0.39.
[00213] Vinblastine was added first, Compound K the next day (5 day assay in total). Results

indicate the degree of inhibitory effect found with agent combination, where a positive value

denotes synergy and a negative value antagonism. The experiment was performed in duplicate.

Both data sets are presented.
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[001 58] In addition to salt forms, the present application provides
conpounds that are in a prodrug form Prodrugs of the conpounds descri bed
her ei n arwotzhpgsorvonpounds that readily undergo chem calPCThsagod4amglier
physi ol ogi cal conditions to provide the conpounds of the present
application. Additionally, prodrugs can be converted to the conpounds of
the present application by chem cal or biochemcal nethods in an ex vivo
envi ronnment. For exanple prodrugs can be slowy converted to the conpounds
of the present—apphicattonmrwhenpraced g trapsdenmat—patch TEsServpi r

w th a suptabl e enzynme or c¢hem clal reagenti 00159& The descr|E ons_pf
Con'pounc Q“M'F t W & 919000§r vQ-!oQOg +QAQQQ46 N 0-914 h q.41,, 0.p12 Q¢ EOJJI A 33

( SodTHAE-PHES et Ot FE-1tte '.uy ptrThetpi es f C% m cal
bondi ng |kexgwm t o] t hose ski IIed iln thelart.| Accordingly, Wwherle a|group may
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[00214] Compound K: IC50=12 uM, Top=25176 RFU

[00215] Vinblastine: IC50=1.2 nM, Top=28000 RFU

[00216] Value of 50% cffect=13294 RFU

[00217] 50% Effect was achieved by combining 20 nM Compound K and 460 pM
Vinblastine.

[00218] CI=[Compound K}/IC50¢empouna k+[ Vinblastine]/IC50vinblastine™
(0.02/12)+(0.46/1.2)=0.39

Example 9: 5-Fluorouracil/Compound K _combination testing in MDA-MB-468 breast cancer

cells

[00219] 5-Fluorouracil, a pyrimidine analog, was tested in combination with Compound K in
the breast cancer cell line MDA-MB-468. The effects of order of addition are examined.
Results are shown hereafter; see Figure 13 and Figure 14. Synergy up to 40% is observed at

concentrations tested. CI=0.18-0.24. Synergy did not depend on the order of addition.
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Li berman, H A and Lachman, L., Eds., Pharmaceutical Dosage Forns, Marcel
Decker, New York, N. Y., 1980. [00161] Injectable preparations, for exanple,
steril e iwpeotoAlshoaqueous or ol eagi nous suspensi ons camCivastawnudsas ed
according to the known art using suitable dispersing or wetting agents and
suspendi ng agents. The sterile injectable preparation can also be a sterile
i njectable solution or suspension in a nontoxic parenterally acceptable
dilutent or solvent, for exanple, as a solution in 1, 3-butanediol. Anmong

t he accep d

1o 2CoPhaphf A3 Qa0 NEnte hinly €91 e BTRLBNER.FrR e
steriIeRumhxmdmmem,amﬁw@dmﬂdntrpﬂﬁktymempmbygﬂna@nmnaumvwh@t@mosugpending
medi um For this purp ) xed. oi ¢l udi ng
synthetY%“%%ﬁ8ks 1 ydl SQF%ﬁggng%d R hhc?%?P"mggﬁi§X§ﬂ%(ﬁas oleic
acid fimgliuse Bdihtdae sprapagradehiad. of i nj ect abl es. D met hyl acet ani de,
surfactants including ionic and non-ionic detergents, polyethylene glycols
can be used. M xtures of solvents and wetting agents such as those

di scussed db®ve |are|al sq usgful .[00162| $uppaositaries| for|rectal

adm ni strati w qf ot e o8lr Uths CaEuDE 0 BT ERZY €dobY M6 Xi 1A It e Hryg Wet h a
sui t abl e nomderd Tt at’ifng @xci pi ent suc1 as|cocoga butter| syntheilc nono- di -

or tri g| yCElri(lﬂ:\ , fattvlaci-ds-and vet "l\ll ene—o yr\nll s 1-h | d at
ordinary t dpenar 8 b0 00 i ol d 80 | RO | OG 410 W AT

t heref ore nele14iPfhe4 adbs 1h§r4d 11 p2%e ?&1& ﬂgﬂlr 21[7q91’ﬁ]ﬁ 95Q1I2 4ri dosage
forms for Cratmed%¢rﬁ§ﬂréﬂﬂoﬁ3@|ﬁﬁ%r$%@=3%%réﬁVe¥7bté@ﬁa hiltl s,

powders, and gran® ¢28.61 383uch 6si016| ok Q‘ezféil 298h 200 o-hwdsg f this
appl i cation_arse |oF@li B&li|12¢-3cOi8i NP WeTh | ome | 329 ndPe |adiQuvHR s 28ppr opri at e
to the indijcatad soutiet gf1.a@adni.ai stpal 06n) 01X | LHAri|nd.8tiefed dr | 89, | a
contenpl at ed aggnmt ij @.sUld.one2.bydrox| p@t ¢ linhidA tjod.8 cofpounnd ca&P be adm xed
with | actose, igycoose.s gtas cha.powder | 1ael lod ¢os®9 g@st.eris16f | dlskarai c aci ds,
cel lul ose al'kyl esters, talc, stearic acid, magnesium stearate, magnesium

oxi de, sodi-um-andreal-ef un1sa'+s of ;hosphoric andrsut-frareactds;—gel atin,
acaci a glmyugspdi um al gj nate, po yvirylpy rol ijdone;, and/or pol yVi nyl
al cohol , [.amtl f hen |t &8 o8 | 0¢12end@dhgul: 424 ar 1 8oniéhileh® 15 30

Conc.

K um

o| 00 1-0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |-0.0 0.0 0.0
044 | 0.0 {122 | 145 |17.8 | 157 [257 |24.1 |255 |282 [155 | 82 0.9
041 | 0.0 1214 |329 [342 |36.0 |370 [350 [36.2 | 268 |18.8 |168 | 1.2
4121 00 162 [29.8 |33.1 |327 |359 |325 [313 282 |187 |143 | 12
37] 00 |10.7 | 186 | 239 |[265 |258 238 |243 201 |16.1 |10.2 | 34
11| 0.0 0.7 1.7 2.0 1.2 0.9 0.4 1.1 |02 |-03 |-06 |-39
33| 0.0 1.5 0.5 2.6 1.4 2.4 2.2 1.3 [-03 01 [-04 |-36
100 | 0.0 2.1 1.8 1.9 2.2 0.9 04 |06 |-07 {-23 |-1.7 |-3.3

[00221] Compound K: IC50=4.4 uM, Top=10446 RFU

100222] 5-Fluorouracil: IC50=6.6 uM, Top=10485 RFU

[00223] Value of 50% cffect=5233 RFU

[00224] 50% Effect was achieved by combining 410 nM Compound K and 940 nM 5-
Fluorouracil.

[00225] CI=[Compound K]}/IC50compound kHS-Fluorouracil])/IC50s_riorouraci=
(0.41/4.4)+(0.94/6.6)=0.24

[00226] Compound K was added first, 5-Fluorouracil the next day (5 day assay in total).

Results indicate the degree of inhibitory effect found with agent combination, where a positive
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adm ni stration. Such capsules or tablets can contain a controll ed-rel ease
formul ati on as can be provided in a dispersion of active conpound in

hydr oxyprwpybroaishyb cel | ul ose. In the case of capsul es, PCahiSetw/o4@ngl pill s,
t he dosage fornms can al so conprise buffering agents such as sodiumcitrate,
magnesi um or cal ci um carbonate or bicarbonate. Tablets and pills can
additionally be prepared with enteric coatings. [001 64] For therapeutic
purposes, formulations for parenteral adm nistration can be in the form of

t I
Theco. S8 FONE® SHA oy ARPINE «ALEbsufol Bl 35 {803 o EBAR R TRLEPETG O™

granul e&ﬁaaMbmgzvm]bermxﬁnddnﬁ du;ﬂfcatbh&othdamhes srcqxrcsdmtbdlents ment i oned for use
in the formulations for oral admnistration. A contenplated aromatic

sul fone hydr oxi mate i nhi bitor conpound can be dissolved in water,
pol yet hyl enecogd- ycol | prapyl ene gl ycol, ethanal, gorn pil,|cotfonseed oil,
peanut oil, %%Gnﬁ Oiglos |DERZYb.122] 68N0l47 $Qdl UMge Nl 951 d@so AN@/ Orsevari ous
buffers. CII"KKEhc gdjuvant§ and nodes of adm ni stratfion jare el l {and| wi del y
known i n t heXharmageutical—lart—- 00165} 1Li-gui-g—deo eor-as—ter—pr al
adni ni st r atli on odah0 i fkd Jdk0 ph%P melut PO 180 400 RN o)

sol utions, |suspand® oAd3 [s%PupS? LAd £Pi%i ﬂiSréﬁﬂaﬁaéngﬁﬂqeﬁ di3ubnt s
comonl y usedodi 9-he &t t| 208, R 6223t 3k4 | aitH 388 ¥adi t1%hs1thn 34 s0
conpri se adj uviant®0 |468H 236 hastlt | Hep hgkht 474 e R8I ntp-ahd:-Isusiendi ng
agents, and_svedt @i 367 |f203vi8iSng26.;aneb-perT-Ani2Ag |dgent ¥.3 [ B 6611 The anount
of active ilngradi@nt 2hdt3.€an3.be| esnbizded M -3 He-tay PRef Ofat k8 Al s to
produce a si nghg @osage |(FoBm varj 68 dépgending -upgnibhelfamidl i &P host
treated and thg |paotiicullar2 notde pfi.6adwi7ni Sty at0.on.-p.60163] | ‘Te | dospge

regi men utili zi ng the conpounds of the present application in conbination

W th an antt+gpneer—agent—i-s—setectedrin—accorrdange—wth—arvariety) of
factors inclnm g type, |spec|i es,| age| weight, sex and ned|cal [condition of
t he pati entl; Qe ed? t\008f| 030 BERNIOLT G 4 IR |t 378 280 | Mo | Bt e of

Cong.

adm ni strati gy [the|rengl and hepati¢ functign of] thel pat|entj and the

particul ar [conpdumd [aro Sa0.0 |oo.oester | el exaf [enpl|og.ed. 08 £oOmsi d€r at i on of
these factorsotsa| 00| 71 | 0.4 [17.4 [ 165 [ 10.1 | 19.0 | 246 | 224 | 244 | 23 | 4.2
041| 0.0 | 124 | 15.9 [25.8 | 18.1 [ 30.0 | 36.6 | 30.7 | 29.2 | 19.6 | 222 | 16
12| -0.0 | 15.8 | 19.0 [ 31.3 [ 29.1 | 29.3 [37.8 | 355 | 27.3 | 21.8 | 20.2 | 2.9
37| 00| 8.0 |11.8 155 [16.8 [ 206 | 236 | 23.0 | 16.8 | 19.2 | 13.2 | 0.1
11100107 |11 |21 [12]02 02 [09 |-07 [-02]-17 |-24
33/ 00|13 |04 |18 [ 02 [ 13 |04 |-02 |-16 [-03 [-15 |-25
100] 00] 15 | 07 |12 [ 14 |01 |-00 |-05 |-0.2 [-15 [-1.7 |-28

[00227] Compound K: IC50=4.6 uM, Top=10630 RFU

[00228] 5-Fluorouracil: IC50=10.6 uM, Top=10384 RFU

[00229] Value of 50% effect=5254 RFU

[00230] 50% Effect was achieved by combining 410 nM Compound K and 940 nM 5-
Fluorouracil.

[00231] CI=[Compound K}/IC50compouna kH{5-F luorouracil YICS0s_prorouracii=
(0.41/4.6)+(0.94/10.6)=0.18

Example 10: Cisplatin/Compound K combination testing in MDA-MB-468 breast cancer cells

[00232] Cisplatin, an alkylating-like agent, was tested in combination with Compound K in
the breast cancer cell line MDA-MB-468. The effects of order of addition are examined.
Results are shown hereafter; see Figure 17 and Figure 18. Synergy up to 15% is observed at

concentrations tested. CI=0.3-0.84. Synergy did not depend on the order of addition.
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is well wthin the purview of the ordinarily skilled clinician for the
purpose of determining the therapeutically effective dosage anbunts to be
gi ven to wopersm7on need of the instant conbi nation thecaps20020svps es [ 001

68] The exanples set forth belowillustrate but do not Iimt the
di scl osure. Exanple 1: Cell Inhibition Assays [00169] Three-thousand (3000)
cells are plated per well in each well of two 96 well plates (duplicates).

Cells are incubated overnight at 37 degrees C. The followi ng day, one or
nore of t r d : f each
o the colBBtHAETHMe Sl afuddifech bl POEhER PR ARAFH LBA) RERIET, TV
one conpditad tmsdc\gafuoédxhvmtory cfdct goun«iwng agmpomlbmza@nowhefroapos{ltwcdvamd utions
and the_second co is varied horiz t

Four - oo i S ddieulesbh Srapint IRt Sl LP RalyBrmidih dpRae

concent pahidan sbehrdGaeparad K is 100, 30 or 10 micronolar. The top
concentration for other drugs, such as rapanycin or cisplatin, varies

bet ween 200 m cronolar and 30 nanonolar. In sonme cases observed synergy is
affected by ¢he [ordgr of| addition of {the two conppunds. Inp these tases the
first drug wﬁﬁg dded pge| day | A0 0ro0 4hel sGCONE | Thel asal visi 5 ds) per f of fed
with A ama celi ATty [Th Shortj, twenty croliters|of A anmarBl ue
reagent (In gen, (‘ar shad CA)l was|-added-p well | Thelplateswere

i ncubat ed flor_foquf-OHofPs| 80 'zﬁ%crﬁ‘bpqoﬁ‘plQPu OQn 00hk 000 & |Ql0r A9
fluorescende was PBastfellld | 50 4686 nni-2 Bn?8a01An] Ofxadsl L 123 OC%al cul at i ng

| C50s for singke 88ent8 [ 0617035 TP tet &by hd | 2805980 04i n§i%| &dents for
each conbi nation, 00hellidupld-calidz [dR.7t h&6rjad8dattd | A4Rel a3t | Y& FlOdor escent
Units (RFU) from @ébanap Blae | Assays.wer €3 clok-Bectidd| Pdr | Backd@roufd and

anal yzed wijt h @ijgooijdabk doseqrnagsponh3e -0¢ar-D&bl €.2s| Ope) -Obs| p GOphPad Prism
Software (G apkHadp |Sam Dioego 1QA) .-0.4Nheo.t ol -Paw Ag CAMST 0& nD.5ei0& appl i ed:
Bot t om was {Ti xgdab.ogqoal | bo zexsw;| -0.n |[casesivwheng calec et ed.3Tpa.anas
unreasonably high its value was fixed at |ess

Conec,

Drug
uM 0 0.03 0.06 0.12 0.23 0.47 094 | 188 | 3.75 | 7.50 15 30

Conc.

K uMm
- o] 00/ 00 [ 00 |00 |-00 |00 | 00]00}00]-00]0.0])0.0
014 | 00 |16 | 09 | 70 |44 |76 [ 20 | 14 |08 |04 | 1.7 | 09
041| 00 | 36 [101]164 |114 {104 | 47 | 26 | 05 | 04 | 11 | 13
121 00| 77 {166 232189 [119 | 51 | 24 [ 11|16 |12 | 11
37| 0.0 (107 1198 {195 (103 {73 |32 | 20 |07 |04 |-06 ) 0.2
1] 00|03 04 |03 |-05|-04 |-20]02 ;19 |-23 |-20}-22
33/ 00 13 ]-04 109 |-07 {05 {-10 {-16 {-22 |-23 |-24 -23
100] 00| 07 |06 |02 |-06 |22 {-27 {41 |-35 |43 [-32 |-36

[00234] Compound K: IC50=4.3 uM, Top=10513 RFU

[00235) 5-Fluorouracil: IC50=107 nM, Top=11803 RFU

[00236] Value of 50% effect=5579 RFU

[00237] 50% Effect was achieved by combining 1.2 uM Compound K and 60 nM Cisplatin.

[00238] Ci=[Compound K}/IC50compound x +[Cisplatin}[/IC50cispiatin=
(1.2/4.3)+(0.06/0.107)=0.84

[00239] Compound K was added first, Cisplatin the next day (5 day assay in total). Results
indicate the degree of inhibitory effect found with agent combination, where a positive value
denotes synergy and a negative value antagonism; see Figure 19 and Figure 20. The experiment

was performed in duplicate. Both data sets are presented.
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or equal

See Figure 1. Exanple 2 :
| nhi bi ti owoDato20sp¥0171 1 A percent

to the highest value that was observed in the anal yzed data set.
Cal culating Synergy From A Plate O Percent
i nhibition is cal cul atedstbamw/oessesy wel |

in the plate based on the response data gathered as stated in Exanple 1.
The concentration of Conpound K increases regularly as the row nunber

increases from1l to 8 .
serially diluted (e.g.

The high concentration (e.g. 100 m cronol ar)
three-fol d).

is

The concentration of drug increases
regularly as the colum letter increases fromAto L (as noted in the table

bel ow). The_high concentration (e.g. 30 nmicropnlar) is serially diluted
(e.g. three- E‘Eﬁd . A repfesentatiive plate| util|ized forf the studies is shown
hereafter. || 72]0 TheoseXpect @dz paize endszi nhod| tison 3wall ueo i S1sdersoved by
assum ng exa@qncaddi tivity between theg efflect pf Conpound K and the added
V3 at-aocdl A ral-draf ¥ a4 A + : 1 1

A BT o b IR S AT AT gsg;,oo“mff;o. Ak fted as
concentrati or\"““’r 238 ,;"é;,s;; ?2 EJ’a ng%: Tﬁé‘h\w{f’gﬁ ed - fé tJ el -hek -:'.fc‘zt'fi ff-bi ti on
observed far_o#el SOded Tk 17 hPbme 138 |18 sa0n iﬂ}?ﬂ. 551’9 S drtbiasent in that
wel |. In prlactizce0fni - Gbide [ [2a/ ddi 9 bitt & buseh vekf £/ Conpound K
comes from|col ¥ifrOR [48:% ha2 & bAte ARl ati2d) bB 4 habadddh g ¥8 [ O-hér e.
Simlarly, l_heiipppppniji Bilbhi 2%n lobge? 4 eldlfat P8dde’d dr ‘Qv :ézq omrow 2
(as the concensyafPanldf| Cdnpcithd A i|sO-0 8Be) -1d g2 hplgyrﬁz}*tﬁ?ﬁp /al ue for
wel | D8 is |obtied ned |by-8nmultdi plivi mgt-4 Hed-pelr-dént -2i3nhikt dirbh [ chierded in wel
A8 by the percent inhibition observed in vveII D2. |00173] Control s for these
studi es ar e the doserresponse cunves for jeactt of The two ¢rugs by
t hensel ves. Smh control s al low one to4gred| at, th 7cyt(7)t00>(i1%i yaof br each
possi bl e conginal-i-barPE- 88k 285 M6t sd-s1ApHy on—adtli ng t he
cyt ot oxi ci tlykgwserved for ea¢h off the twg druqs en_used| al ohe. |00174J
Assessnent |of synengy oios| conplogt ed.doy TOP&® i|n@ot heoard@al oer Oént
i nhi bition |tophheoexpeat ed.opercents.a nhE.ijt1.on.3.1f| t.Ae| e8pedtoed 0vsal ue for
well D8 is [60%upub.080%7 hizidbi taiisom 45| 58 | 73 | 34 | 09 | 0.8 | 0.6 | 0.6

42/ 00 |-16 |39 |59 |60 |62 |80 |32 |15 |14 |05 ] 038

37|00 |55 |23 |15 |60 |93 |55 |26 |12 |06 |-01-00

11/00 |02 |07 {09 |04 |-05]|-12 |-04 |-16 |-12 |-22[-19

33/ 00 | 1.0 |08 |15 |-08 |01 {-09 |-11 |-26 |-16 |-25 |-2.8

100/ 00 | 07 |02 {02 ]02 |-1.2 |-20 |-29 |-26 |-3.7 |-34 |-3.8

[00240] Compound K: 1C50=4.5 uM, Top=9530 RFU

[00241] Cisplatin: [C50=430 nM, Top=9646 RFU

[00242] Value of 50% effect=4794 RFU
[00243] 50% Effect was achieved by combining 1.2 uM Compound K and 120 nM Cisplatin.
[00244] CI=[Compound K]/IC50¢ompound kH[Cisplatin}/IC50cisptatin= (1.2/4.5)+(0.12/0.43)=0.3

Example 11: Doxorubicin/Compound K combination testing in MDA-MB-468 breast cancer

cells

[00245] Doxorubicin, an anthracycline, was tested in combination with Compound K in the

breast cancer cell line MDA-MB-468. The effects of order of addition are examined. Results

are shown hereafter; see Figure 21 and Figure 22. Synergy up to 30% is observed. CI=0.56-0.76.

Synergy did not depend on the order of addition.

[00246] Doxorubicin was added first, Compound K the next day (5 day assay in total).

Results indicate the degree of inhibitory effect found with agent combination, where a positive
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observed,
observed,

concentration X of compound A inhibits by 20%

for exanple.

The

conpound B inhibits by 20%

X of corrpound A and concentration Y of compound B to inhi bit by 40%
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[ 00175] For exanpl e,

t he conpounds arc enhancing each other's effect and synergy is

0. 0.
Conver selwQ 2a10m8ge0i ve nunber i s obtai ned when the two ecrpsandd4gmoduce
| ess than the expected inhibitory effect.

i f

and concentration Y of

one coul d expect a conbination of concentration
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In practice,

Lol

ni ng

That

Fl@ 1|ud th bition

oW ng as a
a programls witten in

programm ng | anguage to cal cul ate the quantities outlined

above. Exanple 2a: Calculating synerqgy using conbination_|Index [00176]
Conbi nat i on %ﬂdex (¢1) provipes quantjitat) ve peasure gf the extent of drug
interactions ([ Lb/ 10650 dotd Bh.dok C2088,| oWel o3l Cobbs M oantd 849008 | 1
concentr at ijossse. f Singe [agenfs t o achi eve 50% effect &l ong and [A] and [ B]
I af n o ltwn aents. -t a.-aec evel 5004 of f H & H i
concent LAt ohe A ab ISR L AR B 1 B e BV F gt s hat i on. A
CEa] o0 a2 e 7o AT e RS H,1',5”'8‘6°‘“??7°Y‘1"F' 9y3 [ Y
and antago '°&u'“@¥‘%69 So¥ [ 30 T8 vubabe 5l {974 005 QonRTmed 1 os| we used
| C50s t hat [werg Tdgb B8 3W 348 Bhasizgal | A E11 &S RSe3.6 Varh abi €| sl ope)
usi ng G aphPad ;HT . @ﬁ’mbg'r Ton@ar €24 aThez wydloue [05.050%uel Tort] 3y call s ated as a
hal f of an[avenageobetavgenst he4Top.aval ue [f-orn comspound [Ko.andizgnbi hati on
conpound. C_val|lu®0i 2.cgl tul ak€d] dt4 tihe2 | jod8st -0dr uef.£anteént2.af tohs at which
t he 50% ef flectioowa®0 achd aved. | Efamdlde [ P.1 5--FlunBdut 265 11/-¢Bnmdind-&K
conmbi nation testing in A375 nel anoma cells [00177] 5-Fl uorouracil,
thym dyl peaesynthgse T nhibiftor; Twas rested i conpinatjon Wth nmpound K
in the nelPsaonma cell I1 r})eozA335a 50-0FBI ug&(ﬁ)uro% lo&’?; Oa'dded“%zl hours before
Conpound—&ﬁc.ﬁ a5 d%o)f) Y B N AU MR ] er—see &= gUI ¢ 2 and
Fi gure 3|_xkgvnergy iup to 55%is _obserlved at concentratijons tiested.
Cl =0. 02. [ 001¢810.05-|Fb.00f @ur ace.d wad added| fod sit 0.0Cordgoun8oK|tde neRrt iday (5
day assaly ionsfotoal|)1.8 |[112 |106 |83 |28 |70 |78 |36 |11 [13 | 06
0.41 | 00 |-11.0 223 |183 |276 |19.8 |115 [110 {50 |16 |12 | 1.3
12| 00 | 00 185 |251 |205 |203 |104 108 |57 [31 |11 |10
37/ 00 |-38 |201 [166 |214 |19.2 | 57 (66 |39 |13 |{-01 |01
1100 |10 |15 [19 |08 |01 |-11 |-05 |-14 |-14 [-12 |-2.2
33/-00 |14 |05 [22 {07 {03 |-02 |-10 |-26 |-19 [-22 |[-2.5
100/ 00 {09 [11 |09 |06 [-13 |-25 |-37 [-31 |-45 |-42 |[-3.8
[00247] Compound K: IC50=4.5 uM, Top=10577 RFU
[00248] Doxorubicin: IC50=17 nM, Top=10942 RFU
[00249] Value of 50% effect=5380 RFU
[00250] 50% Effect was achieved by combining 410 nM Compound K and 8§ nM
Doxorubicin.

[00251] CI=[Compound K}/IC50¢ompound xH[Doxorubicin]/IC50poxorubicin=
(0.41/4.5)+(0.008/0.017)=0.56

[00252] Compound K was added first, Doxorubicin the next day (5 day assay in total).

Results indicate the degree of inhibitory effect found with agent combination, where a positive

value denotes synergy and a negative value antagonism. See Figure 23 and Figure 24. The

experiment was performed in duplicate. Both data sets are presented.

49



Results indicate the degree of

conbi nat i

on,

ant agoni swp 20tvasewperi ment was performed in duplicate.

present ed.

[ 00179] Conpound K:

inhibitory effect found wth agent
where a positive value denotes synergy and a negative val ue

Borhusdewa4®es s ar e

| C50=4. 6 uM Top=771 1 RFU [00180] 5-FU:

1C50=3. O uM Top=9383 RFU [00181] Val ue of 50% effect=4274 RFU [ 00182] 50%
Ef fect was achi eved by conbi ning 40 nM Conpound K and 30 nM 5- Fl uorouracil .

[ 00183] CHConpound K]/I C50 Conpound k+[5 FU]/ICSO 5- Fu=

(0. 04/ 4. 6) +(&sl33-9)y=0-102Exanpie 4 Fhudargbrng/-Conpound—Kcompi nat i on
testing in|A8¥dS \nel anoma cell s [00184] Fludar abi ¢, 4 purilne anal pg, was
tested in cogli-AatLod Mt HYCoMb ALK I H 1+ HE rdi%8n ot e b 2F 375.
Fl udar abi ne x\é&; addéd 24 hours béforé Conpound K iin a |4 dayassay.| Results
are shown her eafiteo; oseq -&0guo® 4 oand & guo.e 0.0 Hyrer/gyo ypo.e ¢ .86 i S
observed at| cppdemd 1 atd gns.at estedls. Cll30s (0.6 | 0018%0 Rl udgrabi ns was added
first, Comoupd [Ko.bhes.nexb.adano.d #16l@y 18asjap.1l hitot alg .| Regui4$ Anficate the
degree o f [T NLQI§e1 Yo 6T|I@Gt| Taaine wilthodaant | conbionat|i on,| whéreg a positive
val ue denot/eS—SYNEs Y¥o ar|do. @ Negal hye |ahUeo anf agonisyn| Jhe expard frent was
performed im apte &AL [BPy N Gigt A 13T S Arje1 B Epgnl 80 1[.YY10h]1 Ojpound K
1G50=5. O uM—Tap=88 T4 R, 001871 of Uday abpge ,leuanaaz._gguyiA 0PrB227 RFU
100188] Valfue-of "QCOL7 fregd =4 61 RED 'L"“lbyh 6 Ef RO s, actgeyved by
H H 3 NA 1 (5’13 ﬁ'r\ 3nn¢$) ]'r'r\ 16501 2r'\| [ Y
conbi ni ng 4 M-Conpotmd—K—and—390-nM-+rudarabi ne. 00190t —Ct—={Conpound
K] /1 C50 ConPound K+[ Fl udarabine] /1 C50 Fi udarabnme=
(0.04/5. 0);3&0. 39/ 22.9)=0. 03Exanpl e %: Ccinti t abi nef Conpound] K canbi nati on
testing iinwA375 o&loat0MBoos ¢ldoss | 0.008 | 0.016 | 0.031| 0083 | 0125 | 025| 05 1
Conc.
KM
o/ 00 |00 |00 |00 |00 [00 |00 |00 |00 [00 |00 |00
044 | 00 {119 [172 |52 |69 |39 [19 |90 |30 |33 |28 |12
041 | 00 [120 {263 [17.1 |133 | 89 |87 |106 |36 |42 |29 |12
12| 00 |23.0 |278 {185 |154 | 98 |12.7 [105 |51 |61 |32 |23
37| 00 |123 (178 |105 |85 |79 |75 |72 [37 |46 |25 |21
11]/00 |11 |17 |15 {06 |-06 {-24 |-08 {-1.7 |-07 |-1.8 |-1.6
33/-00 |16 |-01 |16 |-03 |03 |[-1.1 |-1.2 |-25 {-14 |-20 |-26
100/ 00 [ 17 (12 {11 {13 |07 |-16 |-21 [-2.0 {-31 |-27 |-35
[00253] Compound K: IC50=4.6 uM, Top=9652 RFU
[00254] Doxorubicin: 1C50=16 nM, Top=11475 RFU
[00255] Value of 50% effect=5282 RFU
[00256] 50% Effect was achieved by combining 1.2 uM Compound K and 8 nM
Doxorubicin.

[00257) CI=[Compound K}/IC50compound k+[Doxorubicin}/IC50poxorubicin™
(1.2/4.6)+(0.008/0.016)=0.76

Example 12: Gemcitabine/Compound K combination testing in MDA -MB-468 breast cancer

cells

[00258] Gemcitabine, a pyrimidine analog, was tested in combination with Compound K in

the breast cancer cell line MDA-MB-468. The effects of order of addition are examined.

Results are shown hereafter; see Figure 25 and Figure 26. Synergy up to 30% is observed at

concentrations tested. CI=0.29-0.84. Synergy did not depend on the order of addition.
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1001 9JJ GCentitabinc, a pyrimdine, was tested in conbination with Conpound
Kin the nelanoma cell line A375. Ccntitabine was added 24 hours before
Conmpound WoOi2n10208417day assay. Results are shown her eaft ePCTABSROBIOgME 6 .
Synergy up to 45%is observed at concentrations tested. C =0 04. (00192]
Genti t abi ne was added first, Conmpound K the next day (4 day assay in
total). Results indicate the degree of inhibitory effect found wth agent
conbi nati on, where a positive val ue denotes synergy and a negative val ue

ant agoni s t r sets are
ant 200 e )5 R BB UEPARELGRTR & il 631 5 By date

Fl udar aRisubts indeo@+Be &t,rd‘dlol“fmﬁmmﬁdjlcRF[du[ad)@/119E]chabmbmaﬁonS@%rehfpemtwmo27 RFU
[00196] 50% Ef f ect was gchi ev d 30 pM
Goroi ¢ AETLAGOE SPEH0 e SITRA T P s Err P R el B 3 Cso

CGene, t abupiatt BotH ddtd s89 akPrdSdt@.5) =0. 04 Exanple 6 : Pacl i taxcl/ Conpound K.
conbi nation testing in A375 nelanonma cells [00198] Paclitaxel, a mtotic
inhibitor, was tested in conbination with Conpound K in the rrel anona_cel |
l'ine A?T&Gnc Pacl it axgl was|added 24 hpurs beforel Congound |K Ln)a 5|day
assay. _I%ﬁ?ul t § | Bbd0sS iWds EEBAI L Bbozs 5EModri| G6o8: [7o.a0dd dob@r & é 0.01PY REQYY up
to 30%icencOpSefvVed gt contentratrons|tested. CFO 17. TQ01 9 ) Pacl 11 axel
was adddéaMilrst  Conpound K -the nextlday {5 day-assayinttotal)l—Results

i ndi cate_thlHedrle 00-8_i hRi%i |t ef PEct A Und Gt %Pm#fo‘lnﬂﬁh nat%bn,
wher e qL_&@SiQ-q’ é-Yalldd-2dendtles éﬁ-ﬁpr J;y} -Aand 1%‘2npg%-pi \/ zé’al L2 a1t3ﬁ?nnrﬂ-]< m The
experi ren#t MBS | Her f grifed | A-8dupliPdat £23-Bot B>dat [al’det|sl0&r »'iﬁmsérit Yo 224

[ 00200] _Conpbune.&: |12C80=| 2016 5 |JR¥ TpP4=R34824RHUY4.8 | 153 |10.2 |103 | 2.7
37/00]-02 [138 |148 [169 [234 [191 118 |115 |[17.0 | 82 | 32

11 {00 | 1.4 1.1 2.0 1.7 1.9 0.8 1.0 1.1 09 |-02 |-17
33|00 | 1.2 0.5 2.0 1.4 1.3 -0.1 0.3 -0.7 -0.5 [-1.5 |-2.3
100 | 0.0 | 0.5 0.8 0.7 1.5 0.4 -0.1 0.2 -0.7 -1.5 }-23 |-2.9

Conc.
Drug
uM 0| 0.00003 | 0.00006 | 0.00012 | 0.00023 | 0.00047 | 0.00094 | 0.0019 | 0.0038 | 0.0075 | 0.015 | 0.03

Conc.
K uM
0|00 | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
014 100 | 56 24.7 21.2 26.3 20.2 31.1 30.2 | 276 (199 |11.2 | 0.8
041 | 0.0 | 149 23.4 24.7 32.2 16.3 23.0 193 | 202 203 (124 | 08
121001133 19.5 20.9 29.9 23.1 26.2 196 [ 194 237 [124 | 15
37|00 |118 115 16.3 24.4 19.9 25.4 220 |206 |248 |[115 ] 3.1
11100 13 0.8 1.8 1.2 1.7 0.9 1.7 2.2 1.6 04 |-14
33 /00| 1.1 0.8 2.2 1.9 1.6 0.6 11 0.3 0.5 -1.2 | -2.2
100 | 0.0 | 0.3 0.6 | 0.3 1.6 11 0.9 1.0 0.0 -1.5 -2.6 |-33

[00260] Compound K: IC50=4.4 uM, Top=10572 RFU

[00261] Gemcitabine: IC50=8.8 nM, Top=10229 RFU

[00262] Value of 50% cffect=5200 RFU

[00263] 50% Effect was achieved by combining 3.7 uM Compound K and 30 pM
Gemcitabine.

[00264] CI=[Compound K}/IC50¢empound x+[ Gemcitabine/IC50Gemcitabine =
(3.7/4.4)+(0.03/8.8)=0.84

[00265] Compound K was added first, Gemcitabine the next day (5 day assay in total).

Results indicate the degree of inhibitory effect found with agent combination, where a positive
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[ 00201] Fl udarabine: 1C50=2.9 nM Top=26000 RFU 00202| Val ue of 50%

ef fect =12363 RFU [ 00203] 50% Ef f ect was achi eved by conbi ni ng 100 nM
Conpound Woant)/08600pM Pacl i t axel . [00204J C =[ Conpound RLAIUS3@90a9pOU M

k+[ Pacl itaxel]/1C50 Paci,taxei= (0.1/1 1.5)+(0.46/2.9)=0. 17 Exanple 7 :
Suni ti ni b/ Conpound K conbination testing in A375 nel anoma cells [00205]
Sunitinib, a nmulti tyrosine-kinase inhibitor, was tested in conbination

wi th Conmpound K in the nmelanoma cell |ine A375. Sunitinib was added 24
hours be i “ . % regfter; see
i gur e G g B R B 2 PPt ons

t est ed. exgerifeyas[iROROGId iSdnplicatei Bothalgtaadid et rrésested. Conpound K t he next day
(4 day assay in total). Results indicate the degree of inhibitory effect
found wi th agent conbination, where positive val ue denotes synergy and a
negat i vaCD%aI ue jant agpni sm| The |exper| nment jwas perforned | n dyplicate., Both
data sel Sparc ¢or st eebods 003672 | olotuaP Pasaehr Ko.oobdad @5&ie 1 0.00B4 | oloo338D50 KRB
[ 00208] [ &wai[t i ni b: 1 C50=145 nM| Top=[f914 RFU [ Q0209] Val ue of] 50%

ef f ect =488 | REU-[-0021-01-50%-Ff flect—was—achi-eves

Xr AV AV 44

p:
f £ AA ap ved Iay s P .~L«i Yi A
Conpountt. K940 32 Am 500t i - 8B228 P00 L el A0 & ‘i@é :%V%

(0. 12/ 5| 938409 03/ o] £5) 413784 [B03nnl 18 [0 dp 1007 L 0.3 LRS, 1.

combi nat.i ot |0kt PAg i A-h37%85Ael|0dmal P61 ¢ 1$-804 150 B al2ed deld o $P4loti
nhi bi £ br_ 1280 £ B8t oli2h-h dakAi flicon] 44 | Ebipddld KLeh b He detarond |cel |
| i ne A375.37Vi0%b] A8t i ndl-had 184ddd974 hbik s | Add orld3

Eopndlod i|noS 15244y
assay. Resul|tod aPéd shdwn hekkafltb?; 586& Fi Giire [199 and-%i glfe |11 ISYAergy up
to 35% | s Bhoerved at-0concedd ratf-dns| dstedS Cl|=B 3P.7 |02 |12 |-17

100/00/08 |08 |10 |12 Jo5 |01 [|-05 [-02 |-14 |-14 |-2.1

Cone.
Drug
pM 0 | 0.00003 | 0.00006 | 0.00012 | 0.00023 | 0.00047 | 0.00094 | 0.0019 | 0.0038 | 0.0075 | 0.015 | 0.03

Conc.
K uM
0|00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 00 | 0.0
014 | 0.0 | 203 18.2 17.1 17.8 17.9 14.8 18.4 7.0 -4.4 -8.0 | 6.7
041 | 0.0 | 23.2 33.8 329 34.0 28.5 32.3 321 1221 (173 |-7.7 | 6.6
1200|115 21.8 27.3 25.4 17.1 27.8 272 | 183 (181 |-52 | 57
37|00 51 21.0 23.3 20.7 13.9 17.8 16.3 | 13.7 |10.8 45 | 55
11(00] 14 2.3 2.4 2.1 1.2 0.8 1.6 0.3 -0.0 -2.7 | -24
33| 0.0} 15 0.1 2.5 0.6 13 0.6 0.4 -1.3 -0.7 -19 | -2.6
100 | 0.0 | 1.5 1.2 1.6 2.0 0.9 0.3 -0.4 -0.4 -1.8 -2.4 | -3.0

[00266] Compound K: IC50=4.3 uM, Top=12460 RFU

[00267] Gemcitabine: IC50=8 nM, Top=11772 RFU

[00268] Value of 50% effect=6103 RFU

[00269] 50% Effect was achieved by combining 1.2 uM Compound K and 120 pM
Gemcitabine.

[00270] C1=[Compound K}/IC50compouna x+{ Gemcitabine/IC50Gemcitabine =
(1.2/4.3)+(0.12/8)=0.29

Example 13: Vinblastine/Compound K combination testing in MIA PaCa-2 pancreatic cancer

cells
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[ 00213] Vinblastine was added first, Conmpound K the next day (5 day assay
in total). Results indicate the degree of inhibitory effect found with
agent corpOrzato/osm7owhere a positive val ue denotes syner ¢TAISAL/0mEgRt | Ve
val ue antagoni sm The experinment was perforned in duplicate. Both data sets
are presented.[00214] Conpound K= 1C50=12 uM Top-25176 RFU (00215]

Vi nbl astine: ICSO=I .2 nM Top=28000 RFU [00216| Val ue of 50% cffect=13294
RFU [ 0021 7 J50% Ef fect was achi eved by conbi ni ng 20 nM Conpound K and 460

L i O e e VR LR

conmbi napimreatiesdncargell ind/ MAANBCAES Winkasine eanedicd 24 hpwrs pedr1©Gjmpound K

5-Fluorouracil, a pyrimdine anal og, was.tested i i ' b UBo,
Compounth 86 ity 8- BesBetAReBATEaN 1R o e DelC TSPk S o1 ger
of addi {J MBerddEat @&AThIRIns RewdldIso.are shown hereafter; see Figure 13 and
Figure 14. Synerqgy up to 40%i s observe concentrations. tested. G =0
18- 0. 24. Wﬁiﬂ@@m g Hes ﬁ@ﬁ%ﬁ&ﬁt»&wmﬁ’@“fgﬁg@? et 8%‘{ %Y 874 B’dﬂ%]' Resu

5- Fl uor gu aci ARGy Stroct AP et bhBbIARKIN, HBYc 6positye agsay in

t ot aI).%é%%lt%%Mi&?\%i cate ltdr% dcecgree of f’nhi bitory effect found wth agent
conbi natlemtes syiegearal apr@gatmew@lwan@gomﬂihé@g@ymﬁnéyafam ol APl a1 ue
ant agoni.s The, exper.i t was perforned in duplicate. Both data sets arc
present @8&%‘“251‘_‘]‘@ eér?pggeghd K: 1C50=4.4 uM Top=10446 RFU 100222]

5-Fl uorouracil: 1C50=6.6 uM Top=10485 RFU [00223] Val ue of 50% effect=5233

RFU [ 002p4;:350% Ef-fect—wasyachifevedy by cpibi i ng 410 nM Congound| K aphd 940
NM 5- Fl uore@ur aci|h.70e- | 5.10E- | 1.50E- | 4.60E- | 1.40E- | 4.10E- | 1.20E-
uM 0

07 07 06 06 05 05 04 | 0.00037 | 0.001 0.003 | 0.01
conc.
K uM

0|00 ] 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |-00 0.0
00100 |-60 |-251 133 1-20 |-82 1.8 1.3 1.4 0.2 1-00 {-0.2
004 |00 {352 | 281 |585 |486 |32.3 3.8 2.7 1.8 1.2 0.0 0.1
012 | 0.0 | 61.9 | 269 |656 (519 |34.3 3.2 2.5 1.6 1.4 0.0 |-01
037 | 0.0 | 501 |28.0 |43.0 |204 |255 2.5 2.0 1.4 1.2 |-00 |-03
141 | 0.0 | 50.6 [32.8 [309 |12.0 |221 2.8 1.7 1.4 i1 {-01 |-0.3
333|100 {185 1102 129 | 15 |125 0.5 0.9 0.2 06 (-02 (-04

1000 |-206 ] 16 5.5 0.6 3.9 01 |-03 -0.2 -0.0 |-0.1 0.0

Conc.
70E- | 5.10E- | 1.50E- | 4.60E- | 1.40E- | 4.10E- | 1.20E-
D;xlg 0 170([)57 07 06 06 05 05 04 | 0.00037 | 0.001 | 0.003 | 0.01
Conec.
K uM

0001 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
001100 | 358 |27.2 |49.0 [235 {170 | 0.0 0.8 0.0 0.1 |-02 1-03

- - - -0.1 1 -01
00400414 |[256 482 1386 |178 [-1.2 0.5 0.1 0.0

012 100|153 [ 154 [311 |320 | 7.7 0.5 0.3 -0.2 -0.1 [-02 |-0.1
037 100299 [234 |372 |266 | 92 0.4 03 -0.1 0.0 1-01 0.2

- -03 1-04

311100 | 346 [17.1 381 [19.7 | 88 0.4 0.5 0.4 0.2
33300 |31.2 | 165 | 332 |289 |108 | 0.2 0.3 -0.3 03 [-04 | 01
10/00]| 01 ]-05 2.2 29 |-0.2 1-09 -0.5 -0.3 0.2 |-03 [-06

[00273] Compound K: IC50=4.1 uM, Top=10022 RFU

[00274] Vinblastine: IC50=14 pM, Top=9697 RFU

[00275] Value of 50% effect=4930 RFU

[00276] 50% Effect was achieved by combining 120 nM Compound K and 0.5 pM
Vinblastine.

[00277] CI=[Compound K)/IC50¢ompound K+ Vinblastine]/IC50viblastine =
(0.12/4.1)+(0.5/14)=0.07
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[ 00225] Cf =[ Conpound K] /I C50conmponnd K+[ 5-Fl uorouracil]/1C50 5-F]uoi Qurac
i=(0.41/4.4)+(0.94/6.6)=0.24 [00226] Conpound K was added first,

5- Fl uor ouwachio/ashonext day (5 day assay in total). ReswmcraSeovdios@ue t he
degree of inhibitory effect found with agent conbination, where a

posi tiveval ue denotes synergy and a negative val ue antagoni sm See Figure
15 and Figure 16 . The experinment was performed in duplicate. Both data
sets are presented. [00227] Conpound K: 1C50=4.6 uM Top=10630 RFU [ 00228]
5-Fl uorouracil: iC50=10.6 uM Top=10384 RFU [00229] Val ue of 50%

ef f ect =5254 RFU [00230] 50% Ef fect was achieved b conbl ning 410 nM
Conpoundxdyge d4:96emanikbine/ Cinapmund Ko binafion st ACcY oL 2504
orrpound [5 Fl uorouracil]/1C505 -Fj Uorourac i= (0. 41/ 4. 6)+(0 94/10 6)=0.1
8 Exanpfe10: G spl atin/ Conpound K conbination testing in MDA-MB-468 breast
cancer celobs7#{1&®<2ﬁ21hbﬁb,spiyammmpe amlay, kyis ebtiedgn Corkenatgantith Gespaued eid i n

conbi natl on with Co e, br.eas cancer I 1 in - . The
ef f ect sTGPARTERLE “N“ngﬁegliqﬁc%ha?ae@ B’b B4y (ge%azﬁ doR S%C%Pﬁg‘l?\{g%(ﬁggr see
Figure ikﬁnamdialfhguy eRdsBits ﬁy@m@yha&fm sdEPpis 30hséFisack 3t Spengent wat i ons
tested. C=0.3-0.84. Synergy did g&d «%pend on the order of

addi ti oA’pd 3‘]"‘“@@[99%]“”%1%?5&6 037y st, Conmpound K the next day (5 day

assay in [l)%*?d PGenfRRihd Wad JdbLRLE CTOH)%OGIJQQK@& ekt dayhiis Qi £y 1ﬁft<5t@l(;t f ou nd

with agent conbination, where a positive value denotes synerg

negat i vBesndib inslicatvtthedesiresral infhleitosy pldect fasnd WARS RS coBbiRplipT; Whﬁ'ﬁ ﬁIPPE‘HY"e Bot h
dat a Set I AndCrn thent W peli@RmMAR13 RPU
[00235] "318%51]’?"%@%’;9&%“ gg%gl/a%gm op 11803%%5 £00236] Val ue of 50%
ef f ect Bﬁﬁﬁaﬁ%t{m@ﬂ%ﬂsaﬁoﬁt@@kéct was achi eved by conbi n| ng 1.2 uM
Conpound K and 60 nM Ci spl atin.

Conc.
Drug
UM o | 0.0003 | 0.0006 | 0.0012 | 0.0023 | 0.0047 | 0.0094 | 0.019 | 0.0375 | 0.075 | 0.15 0.3

Conc,

KuM
0} 00]-00 0.0 0.0 -0.0 -0.0 0.0 00 | 0.0 00 { 00 | 00
004 00246 |17.0 |27.8 |388 |567 |268 |31.7271 |355 428 1.4

0121001127 |189 {194 5.7 17.0 |13.4 {23.8}123.7 |23.3|13.0]-114
037 1 0.0 120 32.1 32.2 25.2 26.1 8.0 59 |10.0 18.3 |1 19.6 | -3.9
14001 19.0 |237 12438 4.0 213 9.5 9.2 | 39 19.7 | 15.7 | 4.8
3300 9.8 1.1 11.7 | 125 | 134 9.1 27 | 54 139 (134 -8.3
10 | 0.0 | -0.7 35 4.0 4.2 2.7 4.0 42 | 0.9 4.7 14 |-15
30| 0.0 0.6 0.4 0.5 0.3 0.2 0.1 -03 |03 0.1 |-0.0|-0.3

Conc.
Drug
uM 0| 0.0003 | 0.0006 | 0.0012 | 0.0023 | 0.0047 | 0.0094 0.019 | 0.0375 | 0.075 0.15 0.3

Conc.

KuM
s 0| 00| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
004 | 001358 |27.2 490 1235 |17.0 | 0.0 0.8 0.0 01 [-0.2 |-0.3
012 | 0.0 1414 | 256 482 1386 |178 |-1.2 0.5 -0.1 -0.0 | -0.1 |-01
037 | 00153 | 154 311 (320 | 7.7 0.5 0.3 -0.2 -0.1 | -0.2 |-01
1.1] 0.0 1299 |[234 37.2 1266 | 9.2 0.4 0.3 -0.1 0.0 [-01 )02
331 00 (346 | 171 38.1 |19.7 | 88 0.4 0.5 -0.4 02 {-03 |-04
10| 0.0 312 |16.5 33.2 {289 (108 | 6.2 0.3 -0.3 -0.3 |-04 | 0.1
30| 0.0 01 -0.5 2.2 29 1-02 j-09 |-05 |-03 -0.2 |-03 |-0.6

[00280] Compound K: IC50=1.5 uM, Top=12202 RFU
[00281] Gemcitabine: IC50=184 nM, Top=13153 RFU
[00282] Value of 50% effect=6339 RFU
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[ 00238] CHConpound K] /| C50 ConmPound k+[ Ci splatin]/1C50 C spiatne
(1.2/4.3)+(0.06/0.107)=0.84 [00239] Conmpound K was added first, Cisplatin
t he next weyo(0@sdery assay in total). Results indicate tRETASIB4EOHS
inhibitory effect found with agent conbi nation, where a positive val ue
denotes synergy and a negative val ue antagoni sm see Figure 19 and Figure
20. The experinment was perfornmed in duplicate. Both data sets are
present ed. 100240] Conpound K: 1C50=4.5 uM Top=9530 RFU [00241] Cisplatin:

e foct wabCRRRvAd o) Eoii ey 8 s Sl G S AR o Spract

100244] Gehicaamaund K]/IC50 Conpound k+[C|spIat|n]/ICSOC| Spi at n¥

(1.2/4.5) + 43 | e 11; bi ¢i n/ Conpound K conbi nation

t esting |H&%ﬁﬁ%@ﬁxﬁﬁﬁmBW£§Ep%§g QEO %5 ﬁg%658%8WUb|C|n an

ant hr acygdi/ne)+(vesgdhepted in conblnatlon wth Cbnpound Kin the breast
cancer cell |ine MDA-MB-468. The effects of order of addition are exam ned.
Results are shown hereafter; see Figure 2 1 and Figure 22. Synergy up to
30%is ehsesyes stlifmd/GamPundB.cobpinatidyieding imdMIAdapandaatreitieanteder of

addi tion. [00246] Doxorubicin was added first, Conmpound K the next day (5
day ass&lsin total). Results indicate the degree of inhibitory effect found

Wi t h agentoo8 @5od @t 3. mWM? 8f:6sife-RAS LANSIUR b4 GesHERQAR IS WaC i@iedaind a
negative value ant agoni sm ‘The experinment was erformed in duplicate. Both

dat a sep@nlanetmrwed rephunfl oip AtRIpaceisisATaCc K cell ROMEA Bagap. TIPEIEETE RPU

100248 fé% a 41ERZLAVAR KL, le%&%x% ¥£ic'r'9s OFiga%
ef f ect g%@égﬁﬁﬁP g?g% éyn Fpect wga gh?gveddb ?ﬁln 510“%
Conmpound3 kndkigud 3|4|\/lSD]mg15r wbiocdi5hi is observed at conccntratlons tested CI=0.

[00286] Sunitinib was added first, Compound K the next day (4 day assay in total). Results

indicate the degree of inhibitory effect found with agent combination, where a positive value

denotes synergy and a negative value antagonism. The experiment was performed in duplicate.

Both data sets are presented.

Conc.
Drug
pM 0| 0.0029 { 0.0059 | 0.012 | 0.023 | 0.047 | 0.094 | 019 | 0.38 [ 0.75 1.5 3
Conc.
K uM

004 | 00| 1.2 -4.3 44 |17.2 (147 | 45 {-59 |-76 |-13 |-27 -0.1
012 | 0.0 | 23.8 8.6 16.0 | 45 {115 [ 84 |{-91 {-50 ! 2.8 | -1.6 -0.0
037 | 00134 |-39 8.0 25 122 |-80 |-1.8 |-65|-6.6 |-34 -0.1
14| 00 ]-3.1 -1.2 17.7 { 6.2 144 | 6.0 49 [-85]-83|-31 -0.0
33| 0.0] 51 3.0 4.6 0.3 9.4 5.3 58 [-08 |-6.6 |-7.0 -0.3
10| 0.0 |-4.3 -5.9 -13 |05 |44 |-04 |-09{-06|-31]-26 -0.1
30| 0.0]-0.3 -0.5 -0.1 |-02 |-04 {-02 |-09|-14]-20]-15 0.0

Conc.
Drug
nM 0| 0.0029 | 0.0059 | 0.012 | 0.023 | 0.047 | 0.094 0.19 0.38 0.75 1.5 3
Conc.
K uM

0.04 | 0.0 10 6 13 8 22 5 28 9 |42 32 8 39 8 12 4189 |43 |-02
012 | 0.0 | 181 |18.0 [127 | 16.0 |10.6 [150 | 199 (175 1.7 | 3.5 | -0.3
0371 0.0 1442 [52.0 |379 [352 |37.7 [417 | 322|137 {144 23 | -0.2
11100 | 193 |26 92 |19.0 |122 | 244 {218 | 73 |-53 [ 1.6 |-0.2
3300 ]-1.2 8.3 196 | 47 | 41 |98 |74 | 05 |-63 [-43 |-0.3
10 0.0 | 5.2 0.5 20 | 33 | 23 |27 |43 |09 |-32 |10 ]-02
3000 00 00 |-40 |04 |06 |01 [-07 [-16 |-21 |-0.9 |-0.1
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[ 00251] CI =[ Conpound K] /I C50c OnPorad k+[ Doxorubicin]/1C50 Doxora b ¢ n=
(0.41/4.5)+(0.008/0.017)-0.56 [00252] Conpound K was added first,
Doxor ubi cwo 20tvsaekt day (5 day assay in total). Resul t #Crruse@anesothe
degree of inhibitory effect found with agent conbination, where a positive
val ue denotes synergy and a negative val ue antagonism See Figure 23 and
Figure 24. The experinent was perforned in duplicate. Both data sets are
present ed. [ 00253] Conpound K: C50=4.6 uM Top=9652 RFU [ 00254J Doxor ubi ci n:
| C50=16 n =1 1475, RE 2 Val .1D0% ef fect =5282 RFU [ 00256] 50%
Uvad P aoea i oy o TR PRy

Effect wa y inrn ound K and 8 nM Doxor ubi ci n.

[ 00257] Qoets3)spaund: KKs0+=€BMMchpe: 1 25K Doxor ubi ci n] /1 C50 Dgcora bicne (
1.2/4.6)+(0,008/0.016) =076 |.e 12: Genti t abi ne/ Conpound K conbi nati on
testing ilf?gwgﬁ/ﬁ)é-"&%gaﬁr"gs@f?@ﬁ@éf cel I's [00258] Gentitabine, a pyrinidine
anal 0g, WaB290350% ¢ fcbt WaHRhadd eombidinHTNo tdnifoimd K hed bndbSinitdmncer cel |
line MDA-MB-468. The effects of order of,agg)' & on are exam ned. Results are
shown her WA FI=[Cempeingiut WG Beoapmyep Filgupiingy/] éiﬁm’é‘r‘kjy up to 30%is observed
at conC{;,(y7p1a§)i+glr;g$1gt4%s()tp;d. Cl =0.29-0.84. Synergy did not depend on the order
of addition.|00259| Ccntitabine was added first, Conmpound K the next day (
5 day assay in total). Results indicate the degree ofinhibitory effect
found Wi A9eNt RGAIRLARLISDunIRELBbMIROSicktingdn WalAUB (AEN@ihesasyReEgy and a
negati ve val ue antagoni sm The experinent was performed in duplicate. Both
data setddlsare presented. [00260] Conpound K: 1C50=4.4 uM Top=10572 RFU

[ 00261] %M%&b%&ciﬁ,%%%ﬁmﬁoéﬁ%rc&%:% R1cRPY (£ QA28 2bmVRLE& @fth 50%

ef fect=5
Compound K in the pancreatic cancer cell line MIA PaCa-2. Rapamycin and Compound K are

added simultancously in a 4 day assay. Results arc shown hereafter; see Figure 35 and Figure
36. Synergy up to 30% is observed at concentrations tested. CI=0.25.

[00293] Rapamycin and Compound K are added simultaneously (4 day assay in total) .
Results indicate the degree of inhibitory effect found with agent combination, where a positive
value denotes synergy and a negative value antagonism. The experiment was performed in

duplicate. Both data sets are presented.

Cone.
Drug
uM 0 | 0.0005 | 0.0015 [ 0.0046 | 0.014 [ 0.041 0.12 0.37 1.1 3.3 10 30
Conc.
K uM

014 {00 | 14 16.7 1.2 9.5 94 |12581105| 39 | 89 | 48 |-59
041 |00 (107 |354 [284 (220|244 |41.8]23.0,209 186|169 |-13
121001139 |22.0 {159 [194 |219 /29.0]194 157 144127 | 54
37100 )-17 -0.8 -0.2 -21 |-08 |-02 |-11 |-20 |-13 ! 08 | 05
111 0.0 | 0.4 -0.4 -0.3 -05 {-03 |-03 |-05]-06 |-03 |-08 |-0.6
33300 | -04 -0.6 -0.7 09 {-09 [ -05 {-07 |-1.0 |-1.1 {-07 |[-0.1
100 | 0.0 | -0.4 -1.0 -1.5 -04 {-06 |-19 |-16 |-0.7 |-01 [-0.9 |-0.3
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[ 00263] 50% Effect was achi eved by conbining 3.7 uM Conpound K and 30 pM

Gentita

bi ne. [00264] Cl =[ Conpound K]/1C50c Onpowui k+ [ Gentitabine]/

I C50

Genti t abreO(2810/08d174) +( 0. 03/ 8. 8) =0. 84 [ 00265] Conpound KreaaSaaddadeons r st ,

Gentita
degree

Results indicate the
where a

bi ne the next day (5 day assay in total).
ofinhibitory effect found wth agent conbination,

positiveval ue denotes synergy and a negative val ue antagoni sm See Figure

27 and Flgure 28 The experlnent was perforned in dupllcate Bot h dat
are presgegiedr—T00266—Compoundr K——THC50r4-8 M —Top=12460 |RFU {00267
Gencti t abi mey C5Ct8 nM  Top=l 1772 RFU 00268 Valiue of 50% effect=61
[00269] 5095 Et+&t>s- AR S48 e oHBl-Ri-A8 12T yM-Ebhpeind K and 12
Gentitabing [00270] ¢ =[ Conpound K]|/ |1 C5pc_OnPound k+ [ Gencit abi ne]

Gene. tahi De #| 6.01.-264. 3.o-( 0.0k2/ Bp20.{ 200 Exampl p0oD3:| oA nbloast|i @e/ Carpou
conbi nat{i on, 44 €8bi|ngs5i N 16DA| Pacal 2.9pdnee epsiac e grose| tsg 0021 ] -11.1

Vi nbl astfi Ng,, 4001 |t10lsi ¢ 16mN1 b8 oF 13.mds4.1 epized | p.ecdnbiznatien it h oonp
in the pancigabbq 83N¢86oCEREST] e NoA9PRSR: 2| 30 nbhast bye was added
hours begfore, TCagHorRd K naH fay 4sgay, oBeslbES [ag.8 shawl fier eafs e
Figure 29 QE9 obqUbe $U 4 SYOET 9Y-04P |14 #P-the! S| BRSETyed]| afs dopgenigAt |
tested. [Gr=0 07,1592 AEN rtpi a b'e” JES| 3EICM ol S8 s FOMPQURY K gne
day (5 day-3338y 137, tOL) |0 ROSHUY 6 FUI 5Tl i |07 Fg,¢0f g AN 0
ef fect fetnt—wthH—agent—cotrbrmatton, —where a positive varue Juenutes

a sets

03 RFU

ound K
24

. see
ons
next

y
yner gy

and a negative val ue antagoni sm The experinment was perforned in duplicate.

Bot h dat a[0$294 Canpoprdelfiséd]. 7 B0 TPaF138BHBEUNd K:

RFU

[00295] Rapamycin: [C50=18.1 uM, Top=9864 RFU

[00296] Valuc of 50% effect=5814 RFU

[00297] 50% Effect was achieved by combining 410 nM Compound K and 120 nM
Rapamycin.

[00298] CI=[Compound K}/IC50¢empound kH[Rapamycin}[/IC50Rapamycin =
(0.41/1.7)+(0.12/18.1)=0.25

Example 17: 5-Fluorouracil/Compound K combination testing in SUM-149PT inflammatory

breast carcinoma cells

[00299] 5-Fluorouracil, a pyrimidine analog, was tested in combination with Compound K in
the inflammatory breast carcinoma cell line SUM-149PT. 5-Fluorouracil was added 24 hours
before Compound K in a 5 day assay. Results are shown hereafter; see Figure 37 and Figure 38.
Synergy up to 30% is observed at concentrations tested. C1=0.09.

[00300] 5-Fluorouracil was added first, Compound K the next day (5 day assay in total) .
Results indicate the degree of inhibitory effect found with agent combination, where a positive
value denotes synergy and a negative value antagonism. The experiment was performed in

duplicate. Both data sets are presented.

57

| C50=4.1 uM Top=10022



[00274] Vinblastine: |1C50-14 pM Top=9697 RFU [00275] Val ue of 50%

ef fect =4930 RFU [00276] 50% Ef fect was achi eved by conbi ning 120 nM
Conpound woant/@0&0pM Vi nbl astine. [00277] CHConpound KPCTESe00Q0mddes ndk+[
Vinbl astine] /1C50 v ,nbia tlne = (0.12/4.1)+(0.5/14)=0.07Exanpl e 14:

Genei t abi ne/ Conpound K conbi nation testing in M A PaCa-2 pancreatic cancer
cells [00278] Ccntitabine, a pyrimdine analog, was tested in conbination
wi th Conmpound K in the pancreatic cancer cell line MA PaCa-2. Gentitabine
was added 24 hepr-sbefore—Coppound Ky na 4 day apsay] Regultg are shown
hereafter; |3ag [Figyre 3|1 and Fi gure |32, Syner%y up ti 5°0iS observed at
concentr at i Qb & o288 003 9939 § GG AP e Ad) 1 2B -ne-' 2dddedH st
Conpound K tKFm' next day|{(4 day assay |in tjotal) . Results iindigate]the
degree of inhipidony.ef fecd | ownd oM tiho.agend co®bi 94t i @D | wh@rle0.8 positive
val ue denot es.osym@rqﬁvo aneb.& _nédat 108 vk ue4dnt Adoni -6the -2%ne?Pent was
per f or med il nogu h| #h3 4 444t [254r 9% b N 406 | 132863 | RPpound K:

i 050=1. 5 ul_oT& [ 0d2s PoCaitic n%rgrgn 1?4611;% L 4ME 169213153 RFU
00282 Val—ué-% -5 %&Fu ol 2d 61 127 [

L00es2) < S5tadny eleyed by

9.4 I
K

P N

0
i ni rm Q ol T [ A0 TR A7 226 g
COI’TbI ni ng ¢ 7 \/ II&U\JI - LAN fﬂdl:g.l #8%%%\?%3@ O 9_,5"' _,15/(. n‘pound
T10.¥. ?(6’81 9B)+( 12/1
|

K] /1 C50 Cor puwn |_6‘91,|]TI‘0_7. apizgel7d 4§90 4 € g4C
84) =0. 27 Exampte 15 Sumnitinhi b/ Conmpound K CO 0| nation testingin MA
PaCa- 2 pancr eat ic cancer cells [00285] mitinib, —a - mylti \E osi-ne-ki nase

i nhi bitor mgcescr i bed| herein, Wwas tlested in
uM 0| 0.0098 | 0.0195 | 0.039 0.078 0.16 0.31 0.63 1.3 2.5 5 10
Conc.
K uM

0| 0.0 00 0.0 00 [ 00 |-00 | 00 | 00 0.0 | 0.0 0.0 0.0
001 0.0 -35 |-3.0 [-05 ] 29 14 |1-06 | 29 26 |-1801-95 |-6.8
004 00205 |227 1303|247 (267 |111 1105 65 |-1014{ 65 |-7.2
012 | 00 | 243 [ 268 |411[265 339 [181 257 (146 | 1.0 1.6 1.7
037 | 0.0 277 | 181 [281[306 {257 |154 [ 196 |13.9 |-3.7 53 0.4
111 | 0.0 | 209 [16.6 |21.7 [29.0 | 195 [125 {127 118 | 69 8.1 4.3
333 001173 |172 |[245 (255 [22.0 163 | 174 |112 )72 [121 |104

10| -00]-12 |-27 89 [111 [109 | 53 [225 |19.8 |13.2 | 149 [11.7

[00301] Compound K: IC50=27 uM, Top=17000 RFU

[00302] 5-Fluorouracil: I[C50=1.7 uM, Top=19618 RFU

[00303] Value of 50% effect=9154 RFU

[00304] 50% Effect was achieved by combining 1.11 uM Compound K and 78 nM 5-
Fluorouracil.

[00305] CI=[Compound K]/IC50¢ompound k*{5-Fluorouracil)/IC50s.puorouracit =
(1.11/27)+(0.078/1.7)=0.09

Example 18: Cisplatin/Compound K combination testing in SUM-149PT inflammatory breast

carcinoma cells

[00306] Cisplatin, an alkylating-like agent, was tested in combination with Compound K in
the inflammatory breast carcinoma cell line SUM-149PT.  Cisplatin was added 24 hours before
Compound K in a 5 day assay. Results are shown hereafter; see Figure 39 and Figure 40.
Synergy up to 25% is observed at concentrations tested. CI=0.88.

[00307] Cisplatin was added first, Compound K the next day (5 day assay in total) . Results

indicate the degree of inhibitory effect found with agent combination, where a positive value
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conbi nation with Conpound K in the pancreatic cancer cell line MA PaCa-2.
Sunitinib was added 24 hours before Conpound Kin a 4 day assay. Results
are showwbepwaBben; see Figure 33 and Figure 34. Syner @¢TA[S2400/02898 i S
observed at concentrations tested. CI=0 2 . [00286J Sunitinib was added
first, Conmpound K the next day (4 day assay in total). Results indicate the
degree of inhibitory effect found with agent conbi nation, where a positive
val ue denot es synergy and a negative val ue antagoni sm The experinent was

per for e nd K

| C50=2. kvf’ Y Ewﬁﬁ@zémhﬁ i 6@%@7@‘%@1’? A e C??’%g{”@%’zdﬁ%ﬁf T’&cqi9 158 RrU

[ 00289)BMaldda sefs abQfeseffedct =5635 RFU [ 00290 50% Ef fect was achi eved by
conmbi ning 370 nM Conpound K and 6 nM Sunitinib. [00291 JCHCor npound K] /I C50
Conp und Kk+[ Sunilinib]/1C50 Sun,t,n b= (0.37/1 .5)+(l 2/184)70, 27 Exanple
16 : Rapar%ﬁ et n/ Conpound K conbi nation tept| ng in M A PaCa-2| pantcreatic

cancer cel | 00292d0> ReRBIY Edotd, | odbusi| NTRMDSWANN €BHi Ve siacr of | dcs | was| t est ed
in conbi @k WjTh Cpnpound Klin the pa creati c gancefr cel|] lipe MA
PaCa- 2. H mci-n—and - Copppund—tKk—ar deed—si F—

i 5 4—caly assay.

i
2 ReoHt -I 3\
Resul ts dre &hofn $br o8 of 095de0 8 g i G 380, ,ﬁ'(b_- WL BL0 5% to 30%
s obser vodbn} 0Bgrikn] A4t | b tiddteq 208 LESY 105042681 | A oh

NACKH ST
Conpound |K oat EOAGAAA Eitdl | Hifaduddidy [ (88 dhy-Sadshl iindfotdff | 2hekidid
i ndi cat e |t ha2 @815 of 3iTnhj W% qriP-3ef 1%t Péun % t hgﬂmnﬂi&gr 581 hafi on,
where a posist| 98 |vie uple@nbitss [Ader d4-0and34 [nbbatli &b {A0d3e] A8t h§dnj sm The
experi ment_swas0.perfld dd i n6dupl-b-8at ell- BoRRbdatl? ge?sbl arlé-Spr ddentéd. 100294]
Conpound [Kis.3d 030+13.% UM.0 Top513393 RELZ [ 00295|6.Rapabd/@| 3:4 | CHOE| 48.]1 uM
Top=9864 |RFu4b 100296} Vad.ue| 253 50%3ef| 220t FB14 IRPY | 19.6 | 148 | 25.5 | 8.8

Conc.
Drug
UM 0 { 0.0002 | 0.0005 | 0.0015 | 0.0046 0.014 0.041 0.12 0.37 1.1 3 10

Conc.
KuM
o) 0.0] 00 0.0 -0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
001) 0.0{236 |243 |200 29.0 | 16.1 31.2 19.8 | -2.7 5.8 14 | 14
004 | 00419 |24.0 | 301 16,4 | 25.1 34.8 154 |-1.0 |-10.6 |-05 | -2.8
042 | 0.0 1132 |14.1 8.7 6.6 15.1 17.1 9.6 1.9 -10.0 | 1.8 | -2.2
037 00]29.0 {259 |120 29.0 | 16.7 21.9 202 | 7.3 1.3 8.8 | -0.7
+41 ] 001197 | 125 |-3.7 8.3 6.9 -3.1 0.8 -10.2 | -2.4 44 | 0.7
333 | 0.0 | 12.8 2.1 5.0 2.3 -10.9 | -3.3 -9.2 |-78 3.8 7.2 | 2.1

10| 0.0} 3.3 4.5 3.7 9.7 -2.8 0.9 7.8 6.5 7.7 123 | 4.7

[00308] Compound K: IC50=3.8 uM, Top=16000 RFU

[00309] Cisplatin: IC50=462 nM, Top=14588 RFU

[00310] Value of 50% effect=7547 RFU

[00311] 50% Effect was achieved by combining 3.3 uM Compound K and 46 nM Cisplatin.
[00312] CI=[Compound K}/IC50compound k+[Cisplatin}/IC50cispiatin = (3.3/3.8)+(46/462)=0.838

Example 19: Rapamycin/Compound K combination testing in SUM-149PT inflammatory

breast carcinoma cells

[00313] Rapamycin, an immunosuppressive macrolide, was tested in combination with

Compound K in the inflammatory breast carcinoma cell line SUM-149PT Rapamycin was added
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| 00297] 50% Effect was achi eved by conbi ning 410 nM Conpound K and 120 nM
Rapanycin. [00298] Cl =[ Conmpound K]/I C50 Conpound k+[ Rapamycin]/I C50

Rapar ayciwo=z0(0qsdmhl .7)+(0. 12/18. 1)=0.25 Exanpl e 17: PCT/US2009/046948

5- Fl uorouraci | / Conpound K conbination testing in SUM 149PT i nfl amrat ory

breast carcinoma cells [00299] 5-Fluorouracil, a pyrimdine anal og, was
tested in conbination wth Conpound K in the inflammtory breast carcinoma
cell line SUM 149PT. 5-Fluorouracil was added 24 hours before Conpound K in

Y I L TR S R e s

Syner gy G Serve rat1ons teste
5- Fl uor pignaci2|l Sywesgyagded0fdis sM;:rx@dapmnn@tandmeesm@xClW (5 day assay in

total) . s indicate th egree of hi b ry.effe agent
Conbi hat | DR RERm Bt GEaGEREEamiuk D 8yl 8o St 554y alial, KeMlarse

ant agoninafébtemed@a@%lf immﬁorwﬁ&cp@nﬁ@wnﬁdganncmhatmx wherBaphsidatahget s are
pr esent ed. 00301] Compound K: 1 C50-27 %ﬁ Top=17000 RFU 0030§ .

5- FI uor 8ae |8Yﬂefgyeslé4fcgatwm"ah*6bmif%lisgl EJGTRYE%E‘] wisierfatagd 18 §9plEtCect =9154
RFU [00 Qﬁ]ddé(},&?s%fcf&&fcnééﬁs achi eved by conbining 1.11 uM Conpound K and 78
nM 5- uorouracil. [00305] d =[Conpound K] /1 C50 ConPound

k+[5-FI uorouracil]/1C50 5-Fiuoroura c,i = (I.11/27)+(0.078/1.7)=0.09

Exanpl e 1I&endJSpiati nfCongound] K conbi natl on tepgting[in SUM T149PT

| nf| ammatiofs br egis), garGhllogm, E5bhy 1AC306]| Gespl alin an al kyl atjnig-1i ke

agent, skestedrTnconbrmat rpn with L,unp\(;:gga rm the rnftammatorly breast
carcinomg @ | | ine SUM 149PT| Ci gplatiin afdded 24 hdurs_befor
o 00] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

00100 |-35 | 79 |285 |15.8 [39.1 250|237 |-11.0 |-5.0 {-11.5}-4°9
004 | 001293 [220 {222 1238 |252 /343|327 |-1.0 -19.7 | -10.1 | -2.2
012 | 0.0 {435 [ 479 {540 |46.1 |50.2 | 51.0 | 44.7 | 32.3 155 | -3.3 0.7
037 | 00429 |48.0 | 466 [42.4 | 408 [43.1 [39.2 |24.2 -4.8 |1-10.11 4.2
141 |00 1332 |39.7 {328 |421 [ 343|393 [363 | 163 -7.5 {162 | 5.1
333| 00104 | 363 | 359 {318 | 347 {33.0 309 | 278 265 {326 | 2.3

10| 00} 29 5.2 5.6 44 |1 46 | 27 | 60 | 14 -1.4 1180 | 3.0

Conc.
Drug
uM ] 0.010 | 0.020 0.039 0.078 0.16 0.31 0.63 1.3 2.5 5 10

Conc.
K uM
0| 00| 00 -0.0 0.0 0.0 0.0 0.0 0.0 0.0 |-0.0 0.0 0.0
00100 | 25 1.0 2.1 8.1 -5.6 -140 |-26 |-3.6 |10.0 |-9.8 3.1
0.04 | 0.0 | 29.7 28.2 | 316 35.6 28.2 25.2 | 258 |19.7 |-10.4|-13.8 | -3.2
012 | 0.0 | 25.6 20.6 | 35.8 38.6 30.7 31.8 | 227 | 184 |[21.0 }-101| 3.2
037 | 0.0 | 27.6 25.7 | 29.1 30.3 28.4 233 [16.0 | 5.8 1.9 -15.0 | 16
111 | 0.0 | 26.8 30.2 | 27.9 36.4 259 202 (242 |-24 (271 (224 | 4.2
333 | 0.0 | 165 242 | 221 30.8 15.2 6.3 16.7 | 11.0 | 156 |25.6 |-3.8
10 | 0.0 | -3.0 -9.1 -11.1 | -12.0 |-101 | -6.0 -9.4 1-101|-34 13.7 | -55

[00315] Compound K: IC50=13 uM, Top=18285 RFU

[00316] Rapamycin: IC50=9.7 uM, Top=15915 RFU

[00317] Valuc of 50% effect=8550 RFU

[00318] 50% Effect was achieved by combining 370 nM Compound K and 39 nM
Rapamycin.

[00319] CI=[Compound K}/IC50¢ompound k[ Rapamycin])/IC50rapamycin =
(0.37/13)+(0.039/9.7)=0.03
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Compound K in a 5 day assay. Results are shown hereafter; see Figure 39 and
Figure 40. Synergy up to 25%is observed at concentrations tested. Cl =0
88. [0030WD 2iozsberdi N was added first, Conmpound K the next/u$agoof6coday assay
intotal) . Results indicate the degree of inhibitory effect found with
agent conbi nati on, where a positive val uedenotes synergy and a negative

val ue antagonism The experinent was performed in duplicate. Both data sets
are presented. [00308J Conpound K: 1C50=3.8 uM Top= 16000 RFU [ 00309]
Qo 3L |0yl G50~y B TORTIAC B8 Bl Q001 T PAALLETELAT RFU
Ci spl at Lﬂun{n@ﬁ)@dl@] CHCorrpound K] / I C50 Corrpound K+[ CI spl atin] / 1 C50 O spiatm

el o IS S BRI BT S PO o

Rapany ¢ CBmpédhd KTHAARS Sflaphassy Mﬂ:dﬁaaﬁcﬁdolmle;:ll hﬂsSUBBt@d’Ti mrbonﬂblwmtaddmi with
Conmpound K inthe infla tory breast i o IV 9P
Rapany c#hhews befergdepmonpd i dn parday 85en C&?H ?jarf(n]? ‘hh%eaétﬁgz "%ggﬁ'ifc]aééggl ts arc

shown hef.gafisersynseeuft tW@m%b%r@&ﬂﬂfzb@éﬁ@atéﬁs teﬁycmemgymp tO 40% i s
observed at concentfrations tested. C=0.0 | O3 was added

Rapany
first, Col@3uMErrtinipmas added TasyCompayay Ka@%&‘ff“ldﬁy {5 aé(l“fsay “Ré’éqm Resiliidi cat e
the deg{n%ﬁ:a 2find GHM o Mol Sifdct fo@h‘@q’lﬂ’l\‘ag&t @&ﬁﬂhat%”@h&@h'p@ﬂtwé’%ee a
posi tive val ue dénot es synergy and a negative val ue antagoni sm The
exper i ménotosagnoper fndramedativa valup kiteganésm. Bbhetexgerinaens sitas perfarmed és@i?ﬂlé?de
[00315\]3%@%%{‘% K 1 C50-13 uM Top=18285 RFU [00316] Rapamycin: |1C50=9.7

uM Top= d‘e[‘db%?it?]‘ Val ue of 50% ef f ect =8550 RFU [ 00318] 50% Ef f ect
was achi eved by conbi ning 370 nM Conpound K and 39 nM Rapanyci n.

Conc.

Drug

M 0 | 0.00017 | 0.00051 | 0.0015 | 0.0046 | 0.014 | 0.041 0.12 0.37 1.1 3.3 10

Conc.

K uM

000[-0.0 0.0 0.0 0.0 00 100 0000])00 0.0 0.0
0.01 |00 |-7.3 -6.5 -7.6 |1 -9.0 33 1277151 1-24 [-181 |-108 | -11.7
0.04 1 0.0 [-7.3 41.6 18.8 [ 283 [351,138 327153 {-25 -8.0 [-45
012 | 0.0 | -71 28.3 260 [367 [414[344[114] 51 |-144 [-94 |-113
037 |00 |-5.3 39.8 19.5 [ 30.0 1408|439 ,36.0{151-173 |-7.8 |244
111100 |-42 23.8 13.7 1273 |310]218(316| 68 | -8.8 -14.7 [ -154
333/ 00] 6.5 18.1 9.0 113 1 95 [ 1.7 | 62 |13 |-99 -20.0 | -19.1

101 0.0]-00 -2.4 -24 | -51 1.5 125 | 30 |-25 |-221 |-256 |-29.4

Conc.
Drug
um 0 | 0.00017 | 0.00051 | 0.0015 | 0.0046 | 0.014 | 0.041 0.12 0.37 11 3.3 10

Conc.
K uM
0|00] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |-0.0 0.0 0.0 0.0
00100115 23.2 29.7 | 252 (103 [ 175 8.4 1.1 51 |-115 | 6.0
004 | 0.0 [ 8.3 13.4 18.8 9.5 24 1 9.1 111 1125 {176 | -44 13.7
012 { 0.0 | -5.0 8.1 171 (343 [271 {16.1 | 310 1218 | 314 | 33 11.4
037 | 0.0 | -3.7 16.7 175 | 137 [359 |17.0 | 259 | 225 [189 | 3.0 10.3
111100 | 87 19.2 10.2 | 274 | 392 |257 | 171 [154 [201 | 04 11.8
3331 0.0 {100 9.2 59 9.8 9.0 [ 117 6.5 |-1.9 54 |-9.1 -4.5
1000 | 65 6.7 8.3 -4.5 191 (101 |15 |-73 |-1.7 |-11.8 1-7.2

[00322] Compound K: IC50=6.9 uM, Top=19848 RFU

[00323] Erlotinib: IC50=2.2 uM, Top=17378 RFU

[00324] Value of 50% effect=9307 RFU

[00325] 50% Effect was achieved by combining 1.1 uM Compound K and 0.5 nM Erlotinib.

[00326] CI=[Compound K}/IC50compound k[ Erlotinib]/ICS50gsotinib =
(1.11/6.9)+(0.00051/2.2)=0.16

61



[ 00319] CI=[ Conmpound K / 1 C QconpoundK+ Rapanycind/ |1C OrRapanyc n (0.37/1
3) +(0.039/9.7)=0. 03Exanpl e 20: Erlotinib/Conpound K. conbination testing in
SUM 149RVoi2nfo/@mmat ory breast carcinoma cells [00320] EcCraiSzomlo469as smal |
nol ecul e EGFR inhibitor, was tested in conbination with Conpound K in the

i nflammatory breast carcinoma cell ine SUM1 49PT. Erlotinib was added 24
hours before Conpound Kin a 5 day assay. Results arc shown hereafter; see
Figure 43 and Figure 44. Synergy up to 35%is observed at concentrations
tested. C1=0 16. [00321J Erlotinib was added first, Conpound K the next

day (5 day assay in total) . Results |nd| cate the deree of inhibitory
} HF lmarntac . 4 E & D I mflasngiosy syner gy

and a negative vaI ueuant agonl sm The experl rrent was perforned in duplicate.
Bot h daE&“‘%&#&‘—‘—‘&%—p@sent ed. 100322] Conpound K: |C50=6.9 uM Top=19848
RFU [ 0032803 Er)5dttigrbixacil, @p@rdidnadvalofopasli¢ 878 uRﬁimb[mﬁ@@M]lth\@m@umd K50%

ef fect =9307_RF 5] 50% Eff

Conpount “N’%Wlﬁl"gq)ﬁﬂ’@\] CAEPRURS i lnemgg(?ﬁ]g\é E%Xu%ﬂn %@?@%&%Wound
K+[ Er | obéietdnhfeafd Erih @tsi day assay.( Redulth fre thv(n{)h@éWﬁﬂ,/sae Pipm@ 456k Aippteat? 1:
S~Fl uorouraci | / Conpound K conbi nati on tes%dch? dg SUM 190PT i nfl ammat ory
breast SH¥IERNENA 30&1 F SbFOHFIAYnseigR et #pyrimdinc anal og, was

tested i nigpesi NafubRRrMIths Q@dé@%ﬂdc&mbdﬁunakethk Ré:dt anyTEst @F Wsday @astalcar ci noma
cell line SUMI 90PT. 5-Fluorouracil was added 24 hours before Conpound K

in a5 Bayltagslioptc thedegreesofaphibiging aiicch Eyuad miBagend sgmbingligne Whsre 3 p9SitY Qur e 46.
Syner gy b, § Qﬁoﬁw%{‘«g‘%ﬁg‘g% Mg ivelyaal B8 Qﬁ'is% 'A% xh&REER walherdrmddin [ 00328
Conpou

5- Fl uor our aci K the next day (5 day assay in
total) du;ﬂ?estul,Bcshldatdlsctamemtﬁentdégr ee of inhibitory effect found with agent
conmbi nati on, where a positive

Conc.

Drug
uM 0 { 0.00017 | 0.00051 | 0.0015 | 0.0046 0.014 0.041 0.12 | 0.37 1.1 33 10

Conc.
K uM
000 0.0 0.0 0.0 0.0 0.0 -0.0 00| 00| 0.0 | 0.0 -0.0
001 00|-146 |-8.8 0.9 -18.9 | -27.7 | -14.6 | 9.6 | 45.6 | 205 | 9.1 7.2
004 | 0.01-157 |41.2 195 [36.3 | 249 |[316 |41.2|357 (154 1-219 |-6.0
042 1 0.0]-124 1414 374 1295 |507 |39.3 [352]329|2661-19.0 )-4.7
0.37 | 0.0 | -13.1 50.3 33.4 1349 1253 |343 |314|319(21.0]|-23.7 |-64
111 | 0.0 | -2.9 -1.5 -9.4 -14.4 | -2.7 -10.9 | -28 |-4.2 | -9.7 | -301 | -22.8
3331 0.0 }-69 -4.9 -4.4 -2.0 -2.6 12.3 56 | 11.3] 9.2 |-121 {-7.0
10 | 00| -14 -0.8 -2.1 -2.2 -2.0 -2.9 24 [-31|-42 |-3.2 0.5

Conc.

Drug
UM 0 | 0.00017 | 0.00051 | 0.0015 | 0.0046 | 0.014 | 0.041 0.12 0.37 1.1 33 10

Conc.
K uM
0|00 ] 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |-0.0 0.0

00100 |-414 [-225 [-195|-34.3 {-333|-185[17.0 [ 192 {145 |-0.8 -0.3
0.04 | 0.0 | -297 |313 29.0 [10.0 | 189 [258 |257 | 201 {198 {-11.7 | 23
012 | 0.0 | -95 33.5 357 (262 |195 [ 288 |324 {306 |199 |11.0 |-0.6
037 | 0.0 | -43.5 |29.0 411 [236 1219 1326 (279 (230 |170 |110 | -7.5
111100 1 -13.3 |16.0 256 |11.8 | 99 133 |215 111179 | 09 -10.0
333 1 0.0 | -89 -1.7 09 |12 [-11 1-05 26 | 34 3.8 |-58 -8.3
1000 0.8 -0.1 -02 |-02 |-06 |11 |-09 |10 |05 |-16 -1.9

[00329] Compound K: IC50=852 nM, Top=9958 RFU
[00330] 5-Fluorouracil: IC50=12.2 uM, Top=9141 RFU

[00331] Valuc of 50% effect=4775 RFU
[00332] 50% Effect was achieved by combining 120 nM Compound X and 46 nM

5-Fluorouracil.
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val ue denotes synergy and a negative val ue antagoni sm The experinent was
performed in duplicate. Both data sets arc presented. [00329J Conpound K
| C50=852 wibj200008¢:958 RFU [ 00330] 5- Fl uorouracil: | C50=pP2TAISo0M9/0F69p8-9141
RFU [00331] Value of 50% effect=4775 RFU [00332] 50% Effect was achi eved by
conbi ning 120 nM Conpound K and 46 nM - Fl uorouracil.[00333] Cl =[ Conpound
K] /1 C50 Conpoun<i k+[5-Fluorouracil]/IC50 5-i luo.uurad =
512?/852)+(0 046/12.2)=0.14 Exanple 22: Erlotinib/Conmpound K conbi nation
esting i 1 ch BT-47 oma cells [00334
Erlot|nlbnmg.gésl(a’II On]?g%ﬁ$tkéﬁﬁﬁmwﬂﬁﬁgﬁﬁggg&a&ghegﬁ’m““”ﬂ conLlnatlgn with
Conmpoundi 2/850)H(heddst e2)s0.1¢ar ci noma cel | [ine BT-474. Erlotinib was added
simul taneously with Conmpound K in a 4 day assay. Results are shown
hereafter; sec Figure 47 and Figure 48. Synergy was observed with C =0 b55.
[00335]bﬁmhmbamubkmmﬁﬂﬁm.m:ndkhﬂmné ppion) Sdsyn gl o bpensid fh astatio in
a 4 day assa e experinent was perforned in trlpllcate The
dose- reﬁ%éﬁ%éﬁéégves for single agents and conbi nati on are presented.
%03?6%00(/:911%9%)4]']!‘?10%11) 4 %ﬂﬁﬂolﬁcﬁ%ﬁ@%ﬁﬁﬂm&r Wi tbged in doGTmGion witkl [ 00338]
ou oeffect was achi eve onbining 1.24 . und K an
erIot|nﬁbnmfwwﬁgg]mGP“?ﬁG%@H@Hﬁyﬁ@?P%ﬁTﬂV%S@EB ﬂﬁﬁaﬁpgsg&ﬂmn&msyl 25 uM
K+t CS o'ﬂ%hl?dﬂ'ﬁ/ul) %% hQby. Besltd dre blcRvnerdalfted; k& im0 4% dnd Exanmpige 23:

Erl otini b/ Compound K conbi nation testing in erlotinib-resistant NMDA-MB-453
Synergy was obscrved with CI=0.55. J

[00335] Erlotinib was added simultaneously with Compound K in 1:1 ratio in a 4 day assay.
The experiment was performed in triplicate. The dose-response curves for single agents and
combination are presented.

[00336] Compound K: IC50=2.7 uM

[00337] Erlotinib: IC50=6.6 uM

[00338] About 60% effect was achieved by combining 1.24 nM Compound K and 1.25 uM
crlotinib.

[00339] CI=[ICS50combination)/IC50compound kHIC50combination ) 1CS Ogriotiniv =
(1.1/2.7)+(1.1/6.6)=0.57.

Example 23: Erlotinib/Compound K combination testing in erlotinib-resistant MDA-MB-453

breast carcinoma cells

[00340] Erlotinib, a small molecule EGFR inhibitor, was tested in combination with
Compound K in the breast carcinoma cell line MDA-MB453. Erlotinib was added
simultancously with Compound K in a 4 day assay. Results are shown hereafter. Synergy was
observed with CI=0.55.

[00341] Compound K alone or in combination with 1 uM erlotinib was added to cells ina 4
day assay. The experiment was performed in triplicate. The dose-response curves for
Compound K and combination are presented; see Figure 49 and Figure 50.

[00342] Compound K: 1C50=6.15 uM

[00343] Erlotinib: IC50> 100 uM

[00344] Greater than 60% effect was achieved by combining 3.125 uM Compound K and
1 uM erlotinib.
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breast carcinoma cells [00340] Erlotinib, a small nolecule EGFR i nhibitor,
was tested in conbination with Conpound K in the breast carcinonma cell |ine
VDA- MB453woBnioasd1nb was added sinul taneously wit h Conp@amdSEboo04@48l day
assay. Results are shown hereafter. Synergy was observed with Cl=0.55.

[ 00341] Conpound K alone or in conbination wwth 1 uMerlotinib was added to
cells in a 4 day assay. The experinent was perforned in triplicate. The
dose-response curves for Conpound K and conbi nation are presented; see

Figure 49 re 2] uRg K 1 C50=6. 15 uM [ 00343]
Erl oti ni blﬁ{g@go %Bbm&l({)/{([%p%ﬁ 5 eg%)(gr than 60% ef fect was achi eved by
conbi ni ng 3. 125 uM Corrpound K and 1 uM erlotinib.100345] Conbi nation 1C50

Shi ft 6h15/ | Q I m bc/rl 1mBReslI|st

E(r)l oti nggﬁnansaa]ﬁl rml ecul e EGFR i nh| b| tor was test ed in conbination with
npoun In the breast carcin ne T4 n| b. was added
si mul t aneti§34¢) Eé\ﬁoil‘l’l‘gcﬁ)ﬂ%{mﬁ egilg }?IEI?RZE")‘{"F%& Vo tEﬁ?‘fE‘f'r‘fﬁf“}"B’ﬁ ion Withay assay.
Resul ts C@fn%oﬁm e bRad BicinoMMREN U¥e YWHED. OBS@TeHaydddBd Ghie@urdBusly G847}
Erlotinib was added sinultaneously with Conpound Kin 1:1 ratio in a 4 day

assay. CREpawds imEA reisscomiinabppad day agspy-pResuliy ge sheyen jsedler e3p6ie curves

for si ngj io@g%g%@@[@ ~§Qgbi nation arc presented; sec Figure 52. [003481
Conpoun 5 uM  Maxi mum Concentration 37.5 uM [00349] Erloti nib:

| C50=47 u[034HEriotinb Goneddedrsinilaneaoly wiN C@o3B0§ KGoribl réie itoh4 daoasoel |
Deat h atl'hc cxperlmelgowm perio rmcdqn H‘?pléalz ]uerI(:SEcl r%rsﬁcnl ‘pcur%?sefor single agents and
combination arc presented; sec Figure 52.
[00348] Compound K: IC50=5.9 uM; Maximum Concentration = 37.5 uM
[00349] Erlotinib: IC50=47 uM; Maximum Concentration = 100 uM
[00350] Combination: 50% Cell Death at 2.1 uM Compound K plus 5.7 uM Erlotinib; see

Figure 53.
[00351 ] CI:[ICSOCombination]/ ICS OCompound l("'[lc5 OCombinmion]/IC5 OErlotinib =
(2.1/5.9)+(5.7/47)=0.48.

Example 25: Erlotinib/Compound K combination testing in erlotinib-resistant ZR-75-1 breast

carcinoma cells

[00352] Erlotinib, a small molecule EGFR inhibitor, was tested in combination with
Compound K in the breast carcinoma cell line ZR-75-1. Compound K was added
simultaneously with Erlotinib in 1:2.7 ratio combination a 4 day assay. Results are shown
hereafter. Synergy was observed with CI<=0.59.

[00353] Compound K was added simultaneously with Erlotinib in 1:2.7 ratio in a 4 day assay.
The experiment was performed in triplicate. The dose-response curves for single agents and
combination are presented; see Figure 54.

[00354] Compound K: 1C50=4.1 uM; Maximum Concentration = 75 uM

[00355] Erlotinib: IC50>200 uM; Maximum Concentration = 200 uM

[00356] Combination: 50% Cell Death at 2.3 uM Compound K plus 6.2 uM Erlotinib; see
Figure 55.
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Figure 53. [00351 ] Cl =[I1C50conbi nation]/1C50conpound K+[| C50comnbi
pation]/1C50b rlottnib (2.1/5.9)+(5.7/47)=0.48. Exanple 25:
Er | ot i ni bWwQenmpasayoK conbi nation testing in erlotinib-r@srasSanmo/oZmP4§5- 1
breast carcinoma cells [00352] Erlotinib, a small nol ecule EG-R inhibitor,
was tested in conbination with Conpound K in the breast carcinoma cell line
ZR-75-1 . Conpound K was added sinultaneously with Erlotinib in 1:2.7 ratio
conbination a 4 day assay. Results are shown hereafter. Synergy was
observed w <7 9. [0 ~Comp K was d siul taneously with
Erloti ni bmotr%g?ﬂgé g%%t“‘i"’&""i"&@@gd&""ﬁ%\v K%E%@?mbrﬁ@“]@g%@m%nt was per f )c/)r med in
triplica.®4.1THe.2da98)r-05ponse curves for single agents and conbi nation are
presented; see Figure 54. [00354] Conpound K: 1C50=4.1 uM Maxi mum
Concentration = 75 uM [00355] Erlotinib: 1C50>200 uM WMaxi num Concentration
EOP uM _ﬂagﬁ}ﬁﬁéjz()ﬁ@dmp iimaﬁggq@ggﬁg%&?:kina@a&%i@;% pLg:0) uMb@;@aﬂaﬁmﬂ cKiIpl us 6.2 uM
rliotinib; see Fiqgure . - 0C. nati "n]l/1 C50conpoun
K+. | CSOc o MBA8len#miY. egmpll malionfe HHER/ 2%;@81@} weplesrd g E@gg’é‘.’“tgxanpl e
26:  LapabhbitdGe ok Bbakt GRIRLAREI PR TEAD. (Bngolnd ﬁmstaﬁ@@rsstimm@arnemgm cells
[00358J Lapatinib, a small nolecule EGFR/ Her?2 inhibitor, was tested in
conbi nawitbi-apatinib ©ohd st auibinatipea fdaaassay: dkesiliforashosn hepqafier. Hypesgy
Conpound . K mas,.addgdshayl t aneously with Lapatinib in 1 1 .2 ratio
conbi nat R & 4 day assay. Results are shown hereafter. Synergy was
observed i0859]Clon(pods] K["GO38dd sGovtpoemndlykyitialsapaticiban §2riuktiamectddyy wit h

,It' ?'ngf : 2'&%2@'/nlfl%ceegaaérgégnﬁtlg@ﬁhcﬂrg%mgg ?Ig‘ %’gﬂsa SMhe (f)] & &g ogsl:ci RS fé@%lsngpeea{gfex% med in

or 'srngle agents
and combination arc presented; see Figure 56.

[00360] Compound K: IC50=5.87 uM; Maximum Concentration = 75 uM

[00361] Lapatinib: IC50=5.68 uM; Maximum Concentration = 62.5 uM

[00362] Combination: 50% Cell Death at 1.53 uM Compound K plus 1.28 uM lapatinib

[00363] CI=[IC50combination ) IC50cempound K H1C 50combination /ICSOrapatinis =
(1.53/5.87)+(1.28/5.68)=0.49.

Example 27: Sorafenib/Compound K combination testing in T47D breast carcinoma cells

[00364] Sorafenib, a small molecule Raf/PDGFR/VEGFR2/VEGFR3/cKit inhibitor, was

tested in combination with Compound K in the breast carcinoma cell line T47D. Compound K
was added simultancously with Sorafenib in 2:1 ratio combination a 4 day assay. Results are
shown hereafter. Synergy was observed with CI=0.80.

[00365] Compound K was added simultaneously with Sorafenib in 2:1 ratio in a 4 day assay.
The experiment was performed in triplicate. The dose-response curves for single agents and
combination are presented; see Figure 57.

[00366] Compound K: IC50=5.87 uM; Maximum Concentration = 75 uM

[00367] Sorafenib: IC50=3.58 uM; Maximum Concentration = 37.5 uM

[00368] Combination: 50% Cell Death at 2.6 uM Compound K plus 1.3 uM Sorefenib; see
Figure 58.

[00369] CI=[IC50combination}/1C50compound kHIC50combination}/TCS5 Osorafenivb =
(2.6/5.87)+(1.3/3.58)=0.80.
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and conbi nation are presented; see Figure 56. [00360] Conpound K: |C50=5.87
uM Maxi mum Concentration = 75 uM[00361 1Lapatinib: |1C50=5.68 uM Maxi num
Concent r avpan102086205 uM [ 00362] Conbi nation: 50% Cel | DeaThuSaton4®3s uM
Compound K plus 1.28 uM Il apatinib [00363] Cl=[1C50conbinat wn]/| C50conpound
K+. 1 CSCconbi nati oi J/ I CSCLapatinib = (1.53/5. 87)+( 1.28/5 .68)=0.49.
Exanpl e 27: Sor af eni b/ Conpound K conbi nation testing in T47D breast
carcinoma cells [00364] Sorafenib, a small nol ecul e
Ral | PG Yo RS o6 hdnal & DR b ifon W8Re hOPEASLIL CRURLARLLAN W LN
nmpound PbT-ea A ONE_ CE D—Conpound K was added
si mul t ane(00379] SvmnitihibSe safble mokeciiln idhibifor bAubipantrpra tyrosinakidasdg ywaa sy .

Resul ts.are shown hereafter,_Syner was .observed w | =0 00365
o b FOGAR A0 Gt ndk Sh I s B el B o it o0 Gy
assay. RFh@dexRaiheRely WasSRRidip e drdtie chmbdbiicitd £ dayldisayd Fagulisespdinsa curves

for single agents and conbi nation are presented; see Figure 57. [00366]
Corrpoungewf‘qfcgﬂi%g}BWaiﬂhseWWHﬁFﬁlﬂﬁ’ﬁ:entrati on = 75 uM [00367] Sor af eni b:

| G50=3. 58&%1]%;;&% RNEadddathARntodig- with 9B &81: 1 Larhh BatdaPRssap0% Cel |
Death at 2.6 uM Conpound K plus 1.3 uM Sorefenib; see Figure 58. [00369]

E:I = } C50bo piricniatcnionds/edsoesship dimigak-+Thecvoc sapinsacyrses o1 Emge ageatsefipb =
2.6/5. (1. =0..80. 28: Suni ti ni b/ Conpound K conbi nati on
testi pggg%‘b%ag?g’ggseﬁ“%é’a?"g% S el | s [0037G Sunitinib, a small nolecul e
i nhi bi t or [B72onipoluad KeEESOEH.87 ulyk; d&ixmeurk iCoagmeatioes 7§ est ed i n conbi nati on
with Conmp inth r east , carcino cell line.T47D. Conpound K was
added si nmbggﬂgéfﬂ'é’flg?' ggﬁggm,ﬁ?fﬁf@u{rﬂ@%ﬁm@g ?Be]éél ination a 4 day assay.
Resul ts arg3sdyyaumbierions e CelSpash gy2.sas! Ohsgruviéd plit 16 GMESurBEnib

[00375] CI:[IC5OCombination]/ICSOCOmpound K+[ICSOCombination]/ICSOSunitinib =

(2.6/5.87)+2.65/6.2)=0.86.

[00376] The patents and publications listed herein describe the general skill in the art and are
hereby incorporated by reference in their entireties for all purposes and to the same extent as if
cach was spccifically and individually indicated to be incorporated by reference. In the case of
any conflict between a cited reference and this specification, the specification shall control. In
describing embodiments of the present application, specific terminology is employed for the
sake of clarity. However, the invention is not intended to be limited to the specific terminology
so selected. Nothing in this specification should be considered as limiting the scope of the
present invention. All examples presented are representative and non-limiting. The above-
described embodiments may be modified or varied, without departing from the invention, as
appreciated by those skilled in the art in light of the above teachings. It is therefore to be
understood that, within the scope of the claims and their equivalents, the invention may be

practiced otherwise than as specifically described.
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[ 00371] Compound K was added sinultaneously with Sunitinib in 1:1 ratio in
a 4 day assay. The experinent was perforned in triplicate. The

dose-r espuoxeiccngoves for single agents and conbi nati on ace/Usce@semioesl; see
Figure 59. [00372] Conpound K: 1C50=5.87 uM Maxi num Concentration = 75 uM
[00373] Sunitinib: 1C50=6.2 uM Maximum Concentration = 75 uM [00374J

Conbi nation: 50% Cell Death at 2.6 uM Conpound K plus 2.6 uM Sunitinib
[00375] C = [IC 50conbnation]/1C 50cqupeund | C Cc onbrmatioiJ / C SOsunit
nib (2.6/5.87)+(2.65/6.2)=0.86. [00376] The patents and publications |isted
herein describe the general skill in the art and are hereby incorporated by
ref erence i nl-t hei4 nwHqdrler tredingey agicliofgting e seaplagtiq disorddieCosHTBINEXt ent as i f
each .} . i ndivi I .adi i ncaorp t

Fof or erQutRREHELEFL biRh A HEHR! b QRIEAARS B Ao ARGRBREBLERSY 1
speci fifoghulam, the specification shall control. In describing enbodi ments
of the present application, specific terni.nology is enployed for the sake
of clarity. However, the invention is ngt" iptended to be linmted to the
specific terninology so selected. Nothing ip $hiles specification should be
considered as |imting the scope of HNé sent invention. Al exanples
presented are representativ§€§nd gon-|limting. The abovedescri bed

enbodi ments nay be nodified hed W t hout departing fromthe

i nvention, as appreciated by t ose|ski| ed in the art in light of the above
teachings. It is therefore to D¢ epZTe0d that, within the scope of the
clainms and their equival ents, tha Ei)nv RPRY be practiced otherw se than
as specifically descri bed. d ai nsRYY A ethod Tor gjeating or aneliorating a
neopl astic disorder, conprising adnministering to a subject in need thereof
a t her apeut i wal ghyrreddeettal lyeceapoabik sabtforasteotipmwofd of formula | : or a

pharnaceutlggﬁ;&n%gggﬁﬁg I{Q;A;salt or ester thereof,

each R, R®®, R®® and R® independently is H or an optionally substituted C1-C8 alkyl,
C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,
CI1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl group,

or each R6A, R6B, RP and R® independently is halo, CF3;, CFN, OR, NR,, NROR,
NRNR;, SR, SOR, SO;R, SO,NR,, NRSO,R, NRCONR,, NRCOOR, NRCOR, CN, COOR,
carboxy bioisostere, CONR,, OOCR, COR, or NO,,

each R’ is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl
group, or

each R’ is independently halo, OR, NR,, NROR, NRNR,, SR, SOR, SO;R, SO,NR;,
NRSO;R, NRCONR;, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO»,

wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl,
C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-
C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl,

and wherein two R on the same atom or on adjacent atoms can be linked to form a 3-8

membered ring, optionally containing one or more N, O or S;
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wherein Z5 is N or CR6A;, each R6A, R6B, R6D and R8 independently is H or an
optionally substituted Cl1-C8 al kyl, C2-C8 heteroal kyl, C2-C8 al kenyl, C2-C8
het er oal kwoyb10/082t7€8 al kynyl , C2- C8 het eroal kynyl , Cl- CBCRASR009/0269C8

het er oacyl, C6-Cl10 aryl, C5-Cl2 heteroaryl, C7-Cl2 arylal kyl, or C6-Cl2

het eroaryl al kyl group, or each R6A, R6B, R6D and R8 independently is hal o,
CF3, CFN, OR, NR2, NROR, NRNR2, SR, SOR, SM2R, SO2NR2, NRSO2R, NRCONRZ,
NRCOOR,  NRCGRJ c6dh R GEHR, akBbRA¥MILANGOS) Bii8ng NS0 etifeBRs ofio ,
each R9 is independently an opti gnal |y Subst i% ut ed Cl1- %z%al kyl %ﬁz ﬂ(%%i?
het er oakyilyledaathamcar kg bybsTRiows sheeted Ganklenyl-0,CH-CB, ale PRy | N2 .

het er oal, kynyd , = ’y < heter I, - ) b - ,

het eroglrdélzi g%?-sg%gc’ér@% %ﬁ S@Ré\&%ﬁﬁﬁ%tzeyoﬁg(;(%% %ﬁ( %(Pg?jpéﬁ ’g(goggc’h RO
i s i ndepONE#enUOCRICOR'CRid NB2, NROR, NRNR2, SR, SOR, SRR, SC2NR2, NRSCRR,
NRCONR2, NRCOOR, NRCOR, = CN, COOR, CONR2, O0OCR,  COR O N2, wherein each R
i s i ndependehiarginagh Ropiedepandaptly Hesileg6 plsyb (Fat & Peteraatkybd” laf Ramyh C2c2- c8

het ero 3l kyinyk - t ero@l C -

et or oacy [ ey ERIDaMINC (GiefRoeh €7D dryihog FPECT Ridkpartilifingy
het er oarfytatikisloptiamdlywsobsteutad twith die@n nidne goape sad¢aed Domdunloadjl aceakyaCdns
can be | inpked to forma 3- ered ring, optionally containing one or
mor e N,é%ﬁ%?m@lhh&olé@éﬂ?ﬁe g}-é%g%%?ﬂfygaﬁmﬁmn%f Q®y 1inking two R
groups togeth@ryherin RS ROBA by/1idRSS ifdiH e?gi-Wﬂl&rﬁbé}@@riﬁg ofRé IS té@%inti&gag} S
selected fromhalo, =0, =N-CN, =NOR', =NR, OR, NR "2, SR ; SO2R ,” SO2NR
2, NR S@eRrhree NRCIODNR!s s2lectiR IOBON, O RSCOR' , CN, COOR, CONR 2, OOCR, COR,
and NQO2, wher ei r][e:gach R is independently H, Cl-C6 al kyl, C2-C6

het eroal kyl , D &L88 8,1 - 06 heteroacyl, C6-ClO aryl, C5-ClO heteroaryl,
Cr7-12 aryl alkilotoar C6-12 heteroarylal kyl, each

and an anticancer agent, thereby treating or ameliorating said neoplastic disorder.

2. The method of claim 1, wherein the compound of formula I has the structure:

HN : Cl

) N

OH

O Compound K,

or a pharmaceutically acceptable salt or ester thereof.

3. The method of claim 1, wherein the anticancer agent is an alkylating agent, an
anti-metabolite, a vinca alkaloid, a taxane, a topoisomerase inhibitor, an anti-tumor antibiotic, a

tyrosine kinase inhibitor, or an immunosuppressive macrolide.

4. The method of claim 1, wherein the anticancer agent is selected from the group
consisting of 5-fluorouracil (5-FU), cisplatin, doxorubicin, fludarabine, gemcitabine, paclitaxel,

rapamycin, sunitinib, erlotinib hydrochloride, and vinblastine.
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of which is optionally substituted with one or nore groups selected from
hal o, C1-C4 alkyl, d- 4 heteroal kyl, Cl1-C6 acyl, Cl-C6 heteroacyl,

hydr oxy, woi2om/08ar7d =0; and wherein two R can be |inke#CT@St@wmie@48- 7
menbered ring optionally containing up to three heteroatons selected from
N, Oand S; nis o 4; and pis Qo 4; and an anticancer agent, thereby
treating or aneliorating said neoplastic disorder. 2. The nethod of claim

1, wherein tfie comRaHOHo@bf 18I whdreildfe AdoBlaSti¢ YigbMbLis ctgpound K, or a
pharmaceutically acceptable salt or ester thereof. 3. The nethod of claim

1, wherein the anticancer agent is an alkylating agent, an anti-netabolite,

a vinca al kg oi d, T haXades cldin} ORAHSATRRASACND LR ELES th@Re@Bpdict iPRlem, |
antibiotic, a tyrosine kinase inhibitor, or an immunosuppressive nacrolide.

4. The loeg,hochsoprasiadd, dneyviarein livhe heatt, iskeeloar codgre mectums, skeal, dediecdykr om t he
gr oup ;lons' sti n%‘gof 5-th uorouracil (5-FU), cisplatin, doxorubicin,

f1 udar aB'R8 "0 METE-ABIACT 8%t i t axel . rapanycin, sunitinib, erlotinib

hydr ochl ori de, and vinblastine.5. The nmethod of claim1, wherein the

neopl astic djsorder is cancer. 6. The nethod of cl.aim 5, erein.the cancer
e ancer of -t he T BEE0T Sy Erutiicin dhesoripegad o sl Latd Thigp isagier

pancr eagend dr¥ 8minke@d sinfif@h&)QR. col on, rectum skin, brain, eye, |ynph
node, heart, testes or ovary. 7. The nmethod of claim1l, wherein the

conpound of forrmula | and the anticancer agent are adm nistered

si nul taneousd y. 8rhehhandBLNQgineT, Wwhdtimido cdfﬂ%’uﬁh B thufOrRAURdatifcah@rmul a |
and the anticancer agent are adm nistered sinultaneously and separately. 9.

The netdgout a¢ adhmiisterdd swhdian¢quskyrmdsopgsatalyd of fornmula | and the anticancer

9. The method of claim 1, wherein the compound of formula I and the anticancer

agent are administered sequentially.

10.  The method of claim 9, wherein the compound of formula I is administered prior

to the anticancer agent.

11.  The method of claim 9, wherein the compound of formula I is administered after

the anticancer agent.
12. The method of claim 1, wherein the subject is human.

13.  The method of claim 1, wherein the compound of formula I and the anticancer

agent provide at least an additive anticancer effect.

14.  The method of claim 1, wherein the compound of formula I and the anticancer

agent provide a synergistic anticancer effect.
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agent are adm nistered sequentially. 10. The nethod of claim9, wherein the
conpound of fornmula | is adm nistered prior to the anticancer agent. 11.
The net howloahioaisai7’m 9, wherein the conpound of fornul a PCrasaewiondoss er ed
after the anticancer agent. 12. The nethod of claim11, wherein the subject
i s human. 13. The nethod of claim11, wherein the conpound of fornula I and
the anticancer agent provide at |east an additive anticancer effect. 14.
The met hod ofs, cl ak RcthodWBLIBIBHiANEICHIRRHBNGH a fsPdiop] é{‘)n{prﬁﬁ‘% gdﬂ_ﬁni@@hhgancer
agent provide a synergistic anticancer effect.15 A nethod for inhibiting
cel | prlolthd ssten ancliostize sypevrimf acompeind eigfadmianli: st ering to the system an
ef fecti ve anount of a conpound of For nul . or a pharmaceutically
acceptabl e salt or ester thereof, wherein Z_'R':j,, N or CR6A; each R6A, R6B,
R6D and R8 independently is H or an optkqna' Ié/ g’ubsti tuted C1-C8 al kyl,

C2- C8 heteroal kyl, C2-C8 al kenyl, C24 h&t er oal kenyl , C2-C8 al kynyl, C2-C8
het er oal kynyl, Cl1-C8 acyl, && C8_hete¢oacyl, C6-ClO aryl, C5-Cl2

het eroaryl, C7-Cl2 aryl al kyl, &< CI2N het eroaryl al kyl group, or each R6A,
R6B, R6D and R8 independently s hg CF3, CFN, OR, NR2, NROR, NRNR2, SR,
SOR, S2R, SM2NR2, NRS2R, NRCONR NRCOR, CN, COOR, carboxy

bi oi sostere, CONR2, OCCR, COR, o[, ~HRBQ i s i ndependently an
optionally substituted Cl1-C8 al k&i , 8" het eroalikyl , C2- C8 al kenyl,

C2- C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 heteroal kynyl, Cl1-C8 acyl, C2-C8

het er oacyl , Cg-rhegnageyticallymceepiabigtadtaspigr theeepf.c12 aryl al kyl, or ©6- C12
het er oar yl a'%ﬂéreiﬂ@‘f@N QICRSA.

each R, R®®, R®® and R® independently is H or an optionally substituted C1-C8 alkyl,
C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,
CI1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl group,

or each R6A, R6B, RP and R® independently is halo, CF3;, CFN, OR, NR,, NROR,
NRNR;, SR, SOR, SO;R, SO,NR,, NRSO,R, NRCONR,, NRCOOR, NRCOR, CN, COOR,
carboxy bioisostere, CONR,, OOCR, COR, or NO,,

each R is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl

group, or

each R’ is independently halo, OR, NR,, NROR, NRNR,, SR, SOR, SO;R, SO,NR;,
NRSO;R, NRCONR;, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO»,

wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl,
C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-
C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl,

and wherein two R on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S;

and each R group, and each ring formed by linking two R groups together, is optionally
substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR’, =NR’, OR’,
NR’,, SR’, SO,R’, SO,NR’;, NR’SO,R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’,
CONR’,, OOCR’, COR’, and NO»,
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each RO is independently halo, OR NR2, NROR NRNR2, SR SOR, SO2R, SO2NR2,
NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR, CONR2, OCCR, COR, O N2, wherein
each R i swondspsadent |y H or Cl-C8 al kyl, C2-C8 het er oalPkylus2002/0@84&l kenyl ,
C2- C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 heteroal kynyl, Cl1-C8 acyl, C2-C8
het eroacyl, C6- A O aryl, C5-Cl0 heteroaryl, C7-Cl2 arylal kyl, or C6-Cl2
het eroaryl al kyl, and wherein two R on the sane atomor on adjacent atons

can be |'nke&#’hér&nfe%mals:)m&p@ﬁ‘dﬂﬁﬁ&@{j (r1i.0g alkgpfazoo@hb%rcﬁm}u emncugcﬁnezor
nmore N, Oor S; and each grou and each ring forned i nkin R

gr oups %@@cn@e@yl ¢e-(dptardna 1@0§w@§@4whﬁédl2vmlﬁlkdh@ré}6 RBCroly lf}tlmﬁnhs

2 Ne. Scprt Ok Bl R 3o Sl e g st ol - CoeRe Tem

and N%Mh@é@amygmhcaacylscmmﬁmd@m Ihydﬂdxy,c‘alm@ﬁ aldad;, C2-C6 heter oal kyl :
C1-C6 acyl, C2- C6 heteroacyl, -C1Q aryl, C5-C10 heteroaryl, C7-12

aryl al kyl , cmdegergn ke Br sat lamk@wto f‘é&b%3€fm9mb‘%fﬁd F18g gpHQTsHy cpytaining up
substi t | ected fromhalo, C1-C4 alkyl, d- C4
heteroaP&@?eﬂ%%ﬂ%EB%EgecggfﬁggNﬁgﬁg?ggcyl hydr oxy, am no, and =0; and
wherein two RsOtad; el | i nked to forma 3- 7 menber ed ring optionally
containing up. to three heteroatonms selected fromN Oand S nis 0 to 4;
and pis 0Ot w@ toghd an anticancer agent or a pharmaceutically acceptable
sal t or estepdtengincet HehEMA SHARMRICHAGYGREdp M Obdlf §Tedlel BRreolBherlPE

met hod of claim 15, wherein the systemis a cell, tissue or subject.” 17.
The neuhbeU@(EH@nﬁﬁﬁﬁnomhere|n t he conpound of formula |I has the
structure: Conmpound K, or a pharnaceutically acceptable salt or ester

t her eof .

16.  The method of claim 15, wherein the system is a cell, tissue or subject.
17.  The method of claim 15, wherein the compound of formula I has the structure:
HN : Cl
o7 N
N =
OH
O Compound K,

or a pharmaceutically acceptable salt or ester thereof.

18.  The method of claim 15, wherein the anticancer agent is an alkylating agent, an
anti-metabolite, a vinca alkaloid, a taxane, a topoisomerase inhibitor, an anti-tumor antibiotic, a

tyrosine kinase inhibitor, or an immunosuppressive macrolide.
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18. The met hod of claim 15, wherein the anticancer agent is an al kyl ating
agent, an anti-netabolite, a vinca al kaloid, a taxane, a topoi sonerase

i nhi bi t orivOoan102080170t unor anti bi otic, a tyrosi ne ki nase Pamius2a0o46938 an

i mmunosuppr essive nmacrolide.19. A pharnaceutical conposition conprising a
conpound of forrmula | : or a pharmaceutically acceptable salt or ester
thereof, wherein Z5 is N or CR6A; each R6A, R6B, R6D and R8 independently

is Hor an opftionghh¥nd8sicat &b s&l)nté%n@hkmg,a Gind6f RFAdHY! , C2-C8

al kenyl , C2-C8 het eroal kenyl, -C8 al kynyl , "C2- het er oal kynyl , C1-C8
acyl, C2 C8 heteroacyl, C6-Cl10 aryl, C5-Cl2 heteroaryl, C7-Cl2 aryl al kyl,
or CB-C12 heteroarylalkyl group, or eac , R6B, R6D and R8 i ndependently
is halo, CF3, CFN, OR, NR2, NROR, NRNR2| S (QQR S2R, SO2NR2, NRSCZR,
NRCONR2, NRCOOR, NRCOR, CN, COOR, carh Poi sOstere, CONR2, OCCR, COR, or

NO2, each R9 is independently an optidnal I'y substituted Cl-C8 al kyl, C2-C8
het eroal kyl, C2- C8 al kenyl R8E2- het er oal kenyl, C2-C8 al kynyl, C2-C8
heteroalkynyl, Cl-C8 acyl, C2- cyl, CB- C10 aryl, C5- C12

het eroaryl, C7-Cl2 aryl al kyl, - Cl2l_het eroaryl al kyl group, or each R9

i s independently halo, OR NR2, NRNRZ, . SR, SOR, SO2R, SC2ZNR2, NRSOZR,
NRCONR2, NRCOOR, NRCOR, CN, COOR : )(&ISHn COR, ONO2, wherein each R
i s independently H or Cl1-C8 al kyl, C2- heteroal@yl C2-C8 al kenyl, C2-C8
het er oal kenyl , hetero | kynyl Cl C8 acyl, C2-C8

net o oal kenyl SRRl s SRSt O B el @G
heteroarylahﬂmﬁmnqﬁqsmhgmgﬁh two R on the sane atom or on adjacent at ons
can be linked to for nenbered ring, optionally containing one or

more N, O orcagh RancR é*r olaﬁtﬁpe%dmﬂm%ﬂ Of iamgpm@mﬂﬁduwﬂutedﬂéﬂ@ g, R
groups é?—@l%thré?emalkﬁ, @E—tdégoanl?énlyx C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,

CI1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12

heteroarylalkyl group,

or each R6A, R6B, RP and R® independently is halo, CF3;, CFN, OR, NR,, NROR,
NRNR», SR, SOR, SO;R, SO:NR;,, NRSO,R, NRCONR;, NRCOOR, NRCOR, CN, COOR,
carboxy bioisostere, CONR,, OOCR, COR, or NO,,

each R’ is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl
group, or

each R’ is independently halo, OR, NR,, NROR, NRNR,, SR, SOR, SO;R, SO,NR;,
NRSO;R, NRCONR;, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO»,

wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl,
C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-
C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl,

and wherein two R on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S;

and each R group, and each ring formed by linking two R groups together, is optionally
substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR’, =NR’, OR’,
NR’,, SR’, SO,R’, SO,NR’;, NR’SO,R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’,
CONR’,, OOCR’, COR’, and NO»,
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substituted with one or nore substituents selected fromhal o, =0, =N CN,
=N-OR, =NR, OR, NR 2, SR, SO2R, SO2NR 2,NR SO2R, NR CONR 2,

NR COOR ,WOR0IOA@BL170CN, COOR , CONR 2, OOCR , COR , and ROCT/ush@vwmiey4each R
i s independently H, Cl1-C6 al kyl, C2-C6 heteroal kyl, Cl-C6 acyl, C2- C6
het er oacyl, C6-Cl10 aryl, C5-Cl10 heteroaryl, Cr7-12 arylal kyl, or C6-12

het eroaryl al kyl, each of which is optionally substituted with one or nore

groups sel ec\m&elhre@éﬁ Raj sQnde@énd%lt@'H()der@al'kyg@ﬂ:'@S aERAJakYA, C1C¢6 eyl ,

Cl- C6 heteroacyl, hydroxy, am no, and =0; wherein two can be I|nked
to for rﬁ@h@ema%énﬁéﬁéﬂ aryln§51§pi10| I@tfmaryl é?anh?aarmhaﬁfgl wp Gool 2 hﬁt@rearbr@tlléﬂo@pbrrs
2gent . e ey ShBiathei Rt imeP iR Bl i R S C SRR
conposi 4 @ael@ﬁlk(yl aJlHC@QcyIV@B-UEIH&tdrdit&yﬁ(hwmydarﬁhﬂlolz(ﬁfdrﬂ@a | has the
structure: Conmpound K, or ghar maceut i cal I7y accept abl e salt or ester
thereof . 21. angyehesrbBe R CehboRnkadAp Mriva 4y7 membeipd Fiag APHoNa Ly soniaieeyD
agent 1§ yale AkkMafhiND12R8 ﬁnoaa{htd's netabolite, a vinca alkaloid, a

t axane, a topol sonerase |nh|0[5nt6r an’anti-tunor antibiotic, a tyrosi ne

ki nase i nhi bi tsdrtp 4doandan i munosuppr essi ve nmacrol i de.22. The nethod of claim
1 or claiml5, V\/nerel n the conmpound of Fornula | has the structure of
Formula 11, A¥0©M, v or Vi: Formula Il Formula Il Formula IV Formula V :
or Formula V, anu@z!inc@r [ ARE SukhG 3ht ﬁha@ﬁﬁ@&ﬁ@&l‘l}ea& tEbl@rex@i fcqf thereof;
wherein Z5 is N or A. "each R6A and R8 | ndependently is or an
optionally substituted Cl1-C8 al kyl, C2-C8

20.  The composition of claim 19, wherein the compound of Formula I has the
structure:
HN : Cl
o7 N
N~
OH
O Compound K,

or a pharmaceutically acceptable salt or ester thereof.

21.  The composition of claim 19 or 20, wherein the anticancer agent is an alkylating
agent, an anti-metabolite, a vinca alkaloid, a taxane, a topoisomerase inhibitor, an anti-tumor

antibiotic, a tyrosine kinase inhibitor, or an immunosuppressive macrolide.
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het er oal kyl , C2-C8 al kenyl, C2-C8 heteroal kenyl, C2-C8 al kynyl, C2-C8
het er oal kynyl, Cl1-C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl2

het er oar yWQ 2€iw/080zoar yl al kyl , or C6-Cl2 het eroaryl al kyl Pgraispeoooncoedach RE6A
and R8 independently is halo, CF3, CFN, OR NR2, NROR, NRNR2, SR, SOR,
SO2R, SO2NR2, NRSC2R, NRCONR2, NRCOOR, NRCOR, CN, COOR, carboxy

bi oi sostere, CONR2, OCCR, COR, O N2, each R9 is independently an

optional Iy subst 'Tﬂgtﬁghgoﬁaalﬁ l()zS{ elafﬁgi%m&ﬁﬁl@é&ﬂﬂoun%fF%ﬁﬁ Keythe

C2-C8 heteroal kenyl , - \)/ C2- C8 heteroal kynyl, Cl1-C8 acyl, C2-C8
het er oaﬁé@apture{}@f@rmuamlﬂ C@Y:I)E et er oar yl, C7-Cl12 aryl al kyl, or C6- C12
het eroaryl al kyl gro each R9 is independently halo, OR ,  NROR,
NRNR2, SR, SOR, S O\@@RZ NRSO2R, N \NR2,o NRCOOR LOOR,
CONR2, OOCR, OOR, & ein each R j pendent |y H g CLIC® al kyl ,
C2- C8 het er oal kiyiN, -C8 al kenyl, het er oal kenyl , kynyl, C2-C8
het er oal kyny#s -C8 acyl, C2-C8 jeteroacyl, C6- 4O gyl \ C5-C10
het er oaryl Z CryC12Nar yl al kyI o] C12Nhet er oar yl aPkyly il wherein two R
on the sa on adj acentyat gis _can be 1inke ormgla 3-8 nenbered
ring, optiondll hai ni ng one oY o Oor S, any eay group, and
each ring fornedld |nk|ngtwo R groyps logether, is opti

substituted with oWé ORBnore substituentd sSePected from hal Y, =QOGH\- CN,

=N-OR', =NR, OR, NR 2, SR, SO2R, S2NR 2,NR SO2R, NR CONR 2,
NR COOR , NR K@RulaIICN, COOR;, CONRE2Mm@AOUTR , COR;, and INGAplawher ei n each R
is independently H, Cl1-C6 al kyl, C2-C6 heteroal kyl, Cl1-C6 acyl, C2- C6
het er oacyl, C6-Cl10 aryl, C5 O] heteroaryl, C7-12 al kyl, or C6-12
het er oar yl al kyl, each of s opti onaIIy subs ed with one or nore
groups sel ected from haHw™ CI¥C4 R kyl, C - C4HNEterdal k8%, Cl-C6 acyl,
Cl- C6 heteroacyl, hy%sox \ am no, and =0; 75
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RS COOH
Formula V ;o1 Formula VI ;

or a pharmaceutically acceptable salt or ester thereof;

wherein Z° is N or CR6A;

each R® and R® independently is H or an optionally substituted C1-C8 alkyl, C2-C8
heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8
acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12
heteroarylalkyl group,

or each R® and R® independently is halo, CF3;, CFN, OR, NR,, NROR, NRNR,, SR,
SOR, SO;R, SO;NR,, NRSO;R, NRCONR,, NRCOOR, NRCOR, CN, COOR, carboxy
bioisostere, CONR,, OOCR, COR, or NO,,

each R’ is independently an optionally substituted C1-C8 alkyl, C2-C8 heteroalkyl, C2-
C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl, C5-C12 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl
group, or

each R’ is independently halo, OR, NR;, NROR, NRNR,, SR, SOR, SO;R, SO;NR;,
NRSO;R, NRCONR;,, NRCOOR, NRCOR, CN, COOR, CONR;, OOCR, COR, or NO,,
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and wherein two R can be linked to forma 3-7 nenbered ring optionally
containing up to three heteroatons selected fromN, Oand S; and pis Qo
4. WO 2010/080170 PCT/US2009/046948

wherein each R is independently H or C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl,
C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-
C10 aryl, C5-C10 heteroaryl, C7-C12 arylalkyl, or C6-C12 heteroarylalkyl,

and wherein two R on the same atom or on adjacent atoms can be linked to form a 3-8
membered ring, optionally containing one or more N, O or S;

and each R group, and each ring formed by linking two R groups together, is optionally
substituted with one or more substituents selected from halo, =0, =N-CN, =N-OR’, =NR’, OR’,
NR’,, SR’, SO,R’, SO,NR’;, NR’SO,R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’,
CONR’,, OOCR’, COR’, and NO»,

wherein each R’ is independently H, C1-C6 alkyl, C2-C6 heteroalkyl, C1-C6 acyl, C2-
C6 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12 heteroarylalkyl, each
of which is optionally substituted with one or more groups selected from halo, C1-C4 alkyl, C1-
C4 heteroalkyl, C1-C6 acyl, C1-C6 heteroacyl, hydroxy, amino, and =O;

and wherein two R’ can be linked to form a 3-7 membered ring optionally containing up
to three heteroatoms selected from N, O and S; and

pis 0to4.
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