
BACKGROI.INVENTION It has becii U.S. YNos. 6,800,660; 6,. 2.04" . 923;
andthat certain bis.1-hydraz:: col": '',-, 10Si i. L I .icantly cill:;.,'u
the ..inti-cancer act: ....,f paclit..1.,aclii:.;:\.In 1.-.0-:,..Azoylh;,n
CC'71h tf.--icin with en ':ffering from tage IV meta.1 relw1.-.,ne. be
advanth,,,,..',.,,lln.,_:- 'idc,:j anti- 15lounds. SUM \AARY OF TiVENTION
l'he present invention is directed - con-mound2 his{hio- hydrT- He amide]
represented by Structl,,, A-1mila (I):   Oft or a prodrug, isomer, ester,
salt, hydrate, solvate, or polymorph thereof, wherein X is a transition
metal cation having a +2 charge. Another embet is a pharmaccposnion
comprising a 5compound of the My(Ind a pharmaceutically'able carrier or dil
The pharmaceutical compositions can be used in therapy, for example, as an
antiproll ferative agent (e.g., anti-cancer agent), In aTh ri. tb(--
17-i-naccntical compositions can be used in therapy to treat e.;rs resp:-
to!7 induction, or the pharniaceutical composition-.-)e used in therap.:.
to treat 10disorders responsive to natural killer cell indtiction, such as
bacterial infections, fungal infections, virC.,r..tions, or parasitic  t
:,:ons. The ri:;.annacc ..u, compositions can also .ed in therapy toe or
iningiogenesis in a subject in need thereof.             The present
invention also provides for a method of treating a subject with 15cancer,
treating a subject "th an lisp70-responsive disorder, treating a subject
with a disorder responsive .)ral ki1cell incton or treatin., reducing or 



inhibiting angiogenesis isubjectneed tier:The inetlRi,; comprises
administering to the subject an effective amount o: a compound of the
invention or pharmaceutical composition of the invention. In or ..codr-he
compo.,.. 20the invention is administered with paclitaxel (Taxol,-Anri
analog. The use ot,...pound of the invention for the manufacture of a
medicarft for treating a subj:.-.cancer, for treating a subject with a,,t
responsive  disorder, fl rig a subject with a disorder responsi .ral kill
inductionT treating, reducing or inhibiting angiogenesis ina subject in
need there.providedic present invention. The present invention is also
directed to the use of a compound off. 5n for treating a subject with
cancer, for trE.sfting a subject with an Fisp70- responsive disorder, for
treating a subject wilt;order responsive to natural killer cell induction
or for treating, reducing or inhH-3iogenesis in a subject i:: thereof, I 0
BRIEF DESCRIPTION OFDRAWINGS Figure I is the structurelitaxel (Taxol Figure
2 is the structure of docet el (Taxotereg). Figures 3-23 are each the
structure of a paelitaxel analog. 24 is the structure of a polymer
comprising a 15pendent from the polymer backbone. The polymer is a
terpolymcr monomer units shown. Figure 25 shows the cytotoxicity of
compounds 1 and 2 in confluent MI4 cells. Figure 26 is an ORTEP diagram of
compound 1 showthermal 20ellipsoids. ',CR1PTION OF T111:FION ....esent
in',-in is directed to transition metalcoord: 



or chelates) of a-Irazide amide] represented by Structural Fonriula II:
prodrug, isomer, este:',hydrate, solvate, polymorph or deprotonated fonu
thereof, One example of a complex of this type is represented by Structural
'ormula (II) described a' As used herein, "complcxed" means that the
bis[thiohydrazide aniide]or a prodrug, isomer, ester, salt, hydrate,
solvate, polymorph or deprotonated form 5thereof attaches to !fic
transition metal ion through one or more coordinate covalent bonds or
coordinai As used herein "ehelated" means that the bis[thiohydr:::dej or a
prodrug, isomer, ester, salt, hydrate, ,sc, ite, poiymorph or den.'form
thereof binds to the transition metal io-0,vo or more attaelimcn., -Las
through 10coordinate covalent bonds or cc_Luon bonds.        As used
herein, coordinate", "coordinated-, "coordinate covalent bon "coordination
bond" have the meanings that are commonly known to one of ordinary skill in
the art. As used herein, a "deprotonated form" of bislthiohydraziC,_ers to
15a molecule wherein one or more protons from the bisl thiohvdraz.ide,
prodrug, isomer, ester, sIrate, solvate or polymorph thereo.cre remo%,, For
example, a deproton.rm of the bis[.hiohydrazidc amide cf Structur;: Formula
(I) is represented by the following Kaietural formula: I09I    A
"trar,-.metal c-refers to Groups 3-12 of the Periodic Table. Example ".3,-+
,,', Pd2t, VA*, V, Cr2', Cr  



(fa). y charged ion o Ni2, Cu,2+ , Mn2', Mn3, Mn4+  in a specific
embodiment, the transition metal cations have a 42 charge,nplcs include Ni-
Cu'', Co, Zn-', 13t2 and Pd2'. In a specific embodime. 25transition metal
cation is Cu, Cu2 or Ni2', In a more specific embodimen"  transition metal
cation is Cumolar ratio of bis[thiohydra:?'tide] or a prodrug, isomer,
ester, salt, h:, :Irate, solvate, polymorph or a deproton:tied form thereof
to transition metal cation recited in this paragraph is, for exaiiiple,
equal to or greater than 0.5 and equal to OT less than 2.0 (i.e. 0.5 ratio
S 2.0) or 1:1. 5Exemplary compounds of the invention include Compound 1
an'C ipound 2: , and 2), or a prodrug, isomer, ester, salt, hydrate,
solvate or polymorph thereof, 10The compounds of the invention arc
advantageously in substantially pure formgreater than 50%, 60%. 70%, 80%,
90%, 95" 99.9 oure by weight. "Percent purity by weight" mem corn:,,,on(I
divided by di....  ' CI 0 99.5"0 or  tnpounds of the present MNcan be
prepared.,cting the 15bis tliioa,:ide amide] represented by Struotural
Formula (I) or a ,:::odrug" isomer, ester, salt, hydrate, solvate,
polymorph or a deprotonated form thereof with a transition metal salt. The
transition metal salt can l-.inorganic or organic 



of the transition metz.- 'Mon. For example, chloricr. nitrate sal:..11tte
salt, acetate salt and the like can be' with a bislthlot, ''de amide::ig.
70isomer. ester, salt, hydrate, sol,.morph or a deuoh u. ed form the-
described herein to afford the compounds or the present invention. In one
embodiment, the transition metal salt,Tpc:r(11) salt, such as Cui.
embodiment, the transition metal salt is a nickel(11) salt, such as NiC
The ratio of the bis[th',11ydrazitle amide] and the transition metal cation
sourcsed is typically in the iangc of 0.5 to 2.0 or 0.8 to 1.2. In one
einbuounent, the a.s about 1. Solvent , uch as rnelene chloride,
acetonitrile, acei1cohols (such as   methanol. etha-,.ii,.) tetrahydroluran
and water can be used in the rc.- Lido] .,. bisl thiohydrazid omidel
derivative with the transition metal salts. In one 10embodiment, ftent is
ethanol. The bis[thiohydrazid ..niidesj used to pidisclosed con  be
prepared according to methods described in 1.No. 6.800,0-  6..7-:14, and
6,825,2,.1.S, Publication No. 2008/0146842. teacimws of these patents and
publications are incorporated herein byefeuce. 15Certain compounds of the
invention may be obtained as different isomers      stereoisomers,
coordination isomers, linkage isomers, hydrate isomers, a like). The
invention includes isomeric forms of the disclosed compounds and k, pure
iso,,Ts and mixtures tbi."-ilsof including raecmic mixtures. tsom.ers can
be separate . aid isolated usingiitable method, such as chrom ; _ 20he
compounds of the n ....Tition may contain one or more chiral and/or double
bonds and, there: , exist as so.i.:-i,Liomers, such as double-i, isomers
e., geometric isomers , enantiome-, - .iastercomers. According to this
invention, the chemical structures depicted herein, .includ ir 7. the
compounds of this invention. encompass all of the corresponding compouilds.
ynantiomers. 25diastercomers and geometric isomers, that is, both the
stereochemieally pure form (c.,g., geometrically pure, enantiomerically
pure, or,..)merically pure and  WO 2010/048293PCT/US2009/061491 isomeric
mixtures e.g., enant omerie, dia.-rnerie and geometric isome.  mixtures) In
some ces, one enantiomer, diastereomer or geometric isomer will possess
superior activ:,:. or an improved toxicity or kinetic profile compared t ,
isomers. In those cases, such enantiomers, diastereomers and geometric
isomers 01 5compounds of this invention are preferred.       As used
herein, the term "polvmorph" means solid crystalline form-compound of the
present invention described herein. Different pe morph.. same compound can
exhibit different physical, chemical and/or sptroscop.- p-- -erties.
Different physical properties include, but arc not limited to stability 



10to heat or light), comp:,.And density (important in .and product
manufacturing) and dissolution rates (which canAvailaft Differences in
stability can result from changes in eh em.ea, iias ,ty (c differential
oxidation, such that a dosage form discolors more rapidly When comprised ri
one polymorph than when comprised of another polymorph) or 15mechanical
characteristics e.g., tablets crumble on storage as a kinetically favored
polymorph converts to thermodynamically morcpolymorph) or both (c.g.,
tablets of one polymorph :..e more susceptible to breakdown at high
humidity). Different physical propeo.i,.:s of polymorphs can aftio.ing. For
one polymorph aught be more likely to Conn solvatesbe more 20,cult to
fine:-wash free i f impurities than another due to,,mple, the shape or size
d:;:ibution of particles of it. As used hereinolvate means a compound of
thc invention described herein, that further includes a stoichiometric oi
stoichiometrie amount of solvent bound by non-covalent intermolecular As
used herein,iydrate" mear.npound of the present 'ntion described herein,
that Moller includes .. stoiehiome.,:iount 0:  As used herein, tt t. i
"prodrug" means a derivai:a compound alit can hydrolyze, oxidize, or
otherwise react under biological a a:tions v: vivo to provide a compound of
this invention. Prodrugs in.a become acti? St' trider b'!. or they may has
activity in their 5ieted forms. The compounds of the invention or
bis[thiohydrazidc amide] described herein may be present in the form of
salts. In one embodiment, the salts of ti.ie compounds of the invention
refer to non-toxic "pharmaceutically 'accentsalts,- In another embodiment,
the salts also include non-phar ,i,,ecutically . 10suchtritluoroacetate.
Pharmaceutically,Alt forms include pharmaceutically acidiclanionie or
basicici... 



Pharmaceutically ,.', table acidic/anionic salts include, the acetate,
benzenesultbnatc, benzoate, bicarbonate, bitartrocalcium edetii`c
15eamsylate, carbonate, chloride, citrate. dihydrocAetate, - Ate, fumarate,
glyeeptate, gluconate, glut :ac. glycoll ate, hydrobrorni,le hydrochloride,
hydroxynaphii,,dide isettuonate. lactate, lactoinalcate, mandelate,
mesylate, methyl sal Cate, mucate, napsylai- . nitrate, pamoate,
pantothenate, 20phosphateidiphospate, polygala .t,a-onate, salicylate,
stearate, suF sulfate, tannate, tartrate, teoclate, tosylate, and
triethiodide salts.       The amnpounds of the invention include pharmacet
cally arc salt forms, Herein the anionic salts include the acetate,enesul
bicarbonate, bitartrate, bron,  1. a calcium edetate, aumsyla;." carbonaiL
25citrate. dill ydrochloride, edetatcestolate. es,iutc, H. aarate,
f.?,lycePt    , onate, glutamate, glycollylarsanitate, hexylresoreinate,
hydrobromide, hydrochloride, hydroxynap1,-  nite, iodide, isethionate,
lactate, lactobionate, malate,          mandelate, mesylate, methylsul:ate,
mucate, n2-.' ate, nitrate, pamoatc, pantothenate, phosphaterdiphospate,
po: :olacturonate.late. subacetate, succinate, sulfate, tannate, 7rate,
teoclate, tosylate,i()Wk. salts. 5One embodiment of the present in. i is a
method of trcifir-i subject with a proliferative disorder comprising
administering to the subject amount of a compound or a pharmaccu'Hal
composition described 11, including multidrug resistant cancer, is ie type
of proliferative (;. treaR-' vith the compounds of the invention.
Non-malignant proliferative ctrders 10are al-  included in the invention.
-Treating a subject with a cancerlchicving, partially t. substantially, one
or more of the 1..Ilowing: arresting the growth or spre:. - cancer,
reducing the extent ola leer (e.g., reducing size of a tumor or - number of
alfected sites), inhihi i the growth rate of a cancer, ame,; 15improving a
clinical symjidicator associated with a cancer (such a ;SLIC or serum
components) and/or reducing the likelihood of the cancer recurring has been
removed or gone into remission. 



It has been surprisingly found that the transitior complex compounds
disclosed herein show sufficient anti-car: ....00reiinate ity to make
20them suitable for monotheran,.. s, as well as in combinaiiiin co-therapi
other anti-proliferative or anticancer therapies. In partieuiai, it has
been lo transition metal chclatcs, coordinates or complexes of
N-malonyl-bis(N ' thiobenzov1hydrazide) ot a a Irug. isomer. ester, salt,
hydrate, solvate. or depron)nated Corm thereof, an have sufficient
anti-cancer activity to .! suitable motherupies, as well..:ombination or in
co-therapies wut anti-proliferative or anticancer therapies such as
paclitaxel. Other anti-proliferative or anticancer therapies may be:ined
with the compounds or the pharmaceutical compositions of this invention to
treat  WO 2010/048293PCT/US2009/061491 proliferative diseas,include c:
ancer drugs, surgery, rrap:: :ncluding.  radiation, neutron beam
radiotherapy, electron beam radiotherapy, proton therapy, brachytherapy,
and systemic radioactive isotopes), thermal the.:-1- :!. for 5example, Ii
.S. Publication No. 2008/0119440, the entire teach',nch . incorporated
herein by reference and endocrine therapy. Othorer a. that may be used in
combination with the coinnounds or theeal compositions of the present
invention include:esponse modifiers not limited tointerleukins, and tumor
necrosis 1... 10:erthermia and cr, ,.herapy, agents to attenuate any ad',
:yiticinci es.)' -nher apprc-, -.1 chemotherapeutic drugs. Spec _iticancer
:esc hin detail below. Preferably, the co-ado: anti-cancer darstabilizes
microtubules, such as p analog of pacliL. 15Cancers that canec.1 or
prevented by the methods of th 



invention include, hut arc i:04. limited to human sarcomas and carcino::
fihrty -:,osarco!:,y,liposarcoma, chondrosarcoma, osteoge.-.
choroolr...ircoma, eiidotheliosarcoina...liangiosareoma,
lymphangioendotheliosareoma, synovioma. mesotheliorna, 1v gs tumor,
20leiomyosareoma, rhabdomyosarcoma, colon carcinoma, pancreatic cane.
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
carcinoma, adenocarcinoma, sweat gland carcinoma, sebac- as gland camel
papillar a-mina, papillary adenoca ;nomas, cystadem -rcinoma. medulla
carcinonH::nehogenie carcinoma.carcinoma, zpatoma" bile duct
25choriocarcinoma,ALl?yonal carein -a Wilms' tumor. cancer, testicular
tumor king carcinoma, small cell lung:cinoma, black    :noma, epithelial
carcinoma lioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hernangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma,  WO
2010/048293PCT/US2009/061491 retinohlasioma; leukemia.:acute lymphocvtic
leukern;: leukemia (myeloblastic,eloeytic, mvelomonocytic. monoc,
erythroleukemia); chronic leukemia (chronic myelocytic granulocyt and
chronic lymphocytic leukemia); and polycythemia vera,lympholnu 5disease and
non-H-Else) multiple myeloma, Waldenstrobm's macroglobulinemtin disease.
0th (  xamplcs of leukemias includendlor chronic leukemias, e,g.,
lymphocytic cuLcnia (e.g., as exempliliL'0 h' p388 (marine) c"l I line
granular lymphoc.).leukenand lymp:,leukemia; leukcir.  10T-cell leukemiaas
exemplified by the (: '-/1"lurkat, and "(marine) cell ! cL
T-lympho,'...,ukemia, and T-lympho;) cell leukemia (e.g., as excrnr!U. die
S13 (acute) cell line) leukemia; mixed cell leukerr,B and T cell leukemia
a.:dB and 1' 1\1111)110k: ,uker.g., granulocyticken-1M, 151C111<elTli;
..inplified by the(prom.> .R;) cE line), and 



.mous leukemia (e.g., as exemplified by the k5oi,_ (chronic) cell line);
neutrophilic; cosinophilie leukemia; monocytie leak- ;' exemplified by the
'MP-1 (acute) cell line myelomonocya a tia; iNak..:.::. : myk.+,;
,11,-ikentia; and n...- 'tic leukemia 001,,s of leuk,... 20descr-n Chapter
f-'.:aherapi, S..-1.,00k Michael C. Per ., VI_ Williams..ection 36 of i .
Ed.. Bast etfle.T.. : references ale ink.:orporateu nei CIIi by reicience.
Additional cancers that can be treated or prevented by the methods of the
25present invention include, but are not limited to on': .;vity and pharynx
cars, including tongue, mouth, pharynx, and other ora cy cancers; digestive
s' tern cancers, including esophagu,=.iall intestine, rectum, anus, anal
can' I liver and intrahcpatic bile,:lbladder and other  di .2-,esti c.
espiratory.;tem ea;., including larynx ui bronchus; bone and joint cancers;
soft tissue !cludirq I cancers: genital satem canccincluding uterine
cervix, uterine corpus, ovary, vulva, vagina and other genfemale, testis.
penis and other genital, male: urinary system cars, includi kidnc rid renal
pelvis, and ureter and other urinary organs; and orbit leukeicluding acute
mnd leukemia and chronic mycl- In one embodiment, the disclosed met
believed to be particularly effective in treating a subject with non-solid
tsaich as multiple rnyolorria another embodiment, the ,method is b,-7 o be
particuli : 10against T-leukemia (e.g.,wkat a CEM cell !inc. (e.g., as
exemplified by the Sjlint :.,myelocg., as exempli111. line): uterine
sareom,,.g., a.emplifihe IVIES-SA c,.. leukemia (e.g., as exemplified by
the II I P-1(acute) cell line) and imp cas exemplified by the U937 cell
line). 15In anotherbodiment.. the disclosed method is believed to be 'Yarn,
effective in treatinsubject with melanoma. 



In another embodiment. the disclosed method is believed to he particularly
treating a subject with renal cell carcinoma, ne cis".method is
particularly effective at treating subject  20cancer has become "drug
resistant". A cancer which initially responded !-  cancer drug becomes
resistant to the anti-cancer drug when the anti-cancer drug is no longer
effective in treatirr "ie subject with the cancer. For example, many tumors
will initially respondtreatment with an anti-cancer drug by decreasing in
size or e going into renn: . ,n, only to de\resistance trug  25resistant
tumors are characteri ed by a resun4:i mi of their gro,A i.,; id or
reappearance after havinl.ingly guile into remission, despite t.   1,tir of
I ft . -cancer drug. Can.:'ha \  to two or more anti-cancer drui2. 'e said
to he "multi-( it is common for cancers to become resistant to three or
often live or more anti-eanci  limes ten  Numerous non-cancer diseases
involve excessive o:. oliferat . cell gr:-.--th, termed hyperplasia. As us'
!1 herein, the terms prui, ieatis c    .:crproliferatiye disorder," and
"cell proliferation disorder" are used interchangeably to mean a disease or
medical condition invoh. growth ofcells. Such disorders include cancer.
Nun-cancerous prolifei ive disorders include smooth muscle cell
proliferation, systemic sclens-rh(!,.. I iN,Cf, adult rcspi :.,-ory dist
idioryA.thy, lupusmatosus, retinopath, diabetic!inopathies, c-iyperpl: .
associated disorders such as ounign prostatic hyperplasia aitu uval
uuleysts pulmonary fibrosis, endometrio-  fibromatusis, harmatomas,
lymphangior. :osis, 15sarcoidosis dcsmoid tumors am. he like.
Smooftproliferation includes pi., ferativc&dr dis.. for example, ir
yliyperplasiii,stenos:, occlusion. partieularh.biologically- or
mechanically-me:, 



vascular injury, c:isociated with balloon angiopl stenc..1! Moreover,
intimal smooth muscle cell hyperplasia can include hyperplw in smooth
muscle other than-sculature, e.g., hyperplasia in bile duct blockage, in
bronchial airways of the h asthma patients, in the kidneys of patients with
renal interstitial fibrosis, one Non-ctnecrouive disorders also include
byperproh: 25,>uch as psoriasis and itsclinical forms_ Reiter's s%
puyriasr.. ibra pilaris, muapron feraticc variardisordeinizatio , actinic
keratosis, senile keratosis) scleroderim" :sod ti.  Drugs thatb used in
combination with the compounds of th.htion to trc.patient w.:..-oliferative
disorder such as caneer, or to redue : likeli.;..:urrence of a
proliferative disorder such as cank.,.. arc no' Ilnineu w.
20-epi-1'!itivciroxvitamin 1)3 c-ettr, .1',1arac 1; at Inc. 5 aciaruhicin:
acylfulvenc; . Nnol; adozelesin; ALL-TK ant.: altretamine; ambamustine;
amidox; amifostine; aminolevulinic acid; amrub amsacrinf migrelide;
anastrozole; andrographolide; angiogenesis inhibitor- antagoni.-magonist G;
antarelix; anti-dorsahzing morphogenetic prow! antiandn,irostatic
carcinoma; antiestrogen; antineoplaston; antisense 10oligonuc.,.gblate:
apoptosis gene modulators; apopto: regulatoi apulinic acid; amDI -PTBA;
arginine deaminasc: asulacri , atamestane; atrimustine:.1 1: axinastatin 2:
axinastatin 3: azasetro:.    azatoxin; azatyrosinc; baccatin 111
derivatives- balanol; batimastat; I3CR1AI antagonists; benzoehlorins;
benzoyistaurosporine; beta lactam derivativc... 15alethine; betaclamyein B;
be:: nie acid; bFGF inhibitor; biealutamios . iridinvlspermine: bisna:
bistratene A; bizelesin: breitth-: hi. buthionine sal lh.. uncleipotriol;
ealphostin C. tad marvpox 11m .-2; cdpecitabine; earboxaide-amin., 



earbox anniCaRest \.13 CARN 700; cartilage derived 20carzelesi-kinase
inhibitors (1COS); castanospermine; cecropin B; eetrorel chlorins;
:loroquinoxaline sul fOnamide: cicaprost; cis-porphyrin; eladrihine:
clomilene a i;ogs; elotrimazole collismycin A; collismyein B; combre: asu..
analogs; eonagei-.1mbescidin 816; crisnatol; cryptop cryptophyci-?,.
derivatives; cvtarabine ocfb cyclopen ,:thraquinot .clov vtolytic factor,
cvtostatin;  1.drodidemnin B: deslorelm; dexamethasone; dexilosiamide;
dexrazoxai-. dexverapamil; diaziquone: didemnin B; didox;
diethylnorspermine: azacytidinc; 9-dioxamycin; diphenyl spiromustine;
docosanol; dolasetron; .fluridine; droloxifenc; dronabinol; duocarmycin SA;
cbselen; ecomustinc;  edelfosinc: edreeolomab:- netrur; epirubiein;'teride:
Htnustine anal::estrog  Ago.s estrogen attoniettinid:i   phate:Lmestanc;
arat-Ple; fenretinide; filgrast ii flavopiridoll tiezelastine: n. erovi
flu6atabine; fluorodaunonmicin 5hydrochloride; tbrienime,.nestane;
lbstrieeint fotemustine; gadolinium texar',.. 1-in; gallium nitrate;
galocitabine; ganirelix; gelatinase inhibitors; gemeitahine; glutathione
inhibitors; hcpsulfam; heregulin; hexamethylene bisacetamidc: hypericint
ibandronie acid; idarubicin: idoxilent. ilmome: ilomastat;ion immuno.,.ant
10insulin-like growl] :ctor-Icptorfermi agonist-: --ncr intericukins;
iobenuane; iot.t ":.oxorubicin;4-; iroplac" isobengazole;
isohomohalicondrin B; itasetrenpkikinolide; kaha:               triacetate;
lanreotide; leinamycin; lenograstim; lentinan sulfate; lento - itin;
letrozole: leukemia inhibiting factor; leukocyte alpha interferon;
15icuproi ide t-cstrogenilcuprorelin; levamisole: harozolc: linetr- '
analog; lipoph:::.;:haride peptide; lipophilic platinwr ide 7;t'l;
lonidaminc; losox                    .-; luit.,"n; lutetium texaphyrin;
lysolylline: lvtic maitansme: manni. :itin A; marimastat: masoprocol;
maspin: matrilvsin inhibitor 



20matrix metal loproteinase inhibitors; mcnogard; merbarone; motel-elm;
metH  metociopramide; Mil' inhibitor  Aepristone; miltelosine; mirimostim;
doub'r- -4.-t'nded RNA; IT zone; mitolactol; mitomycin iii to.:ibroblast
growthtor-saporm; mitoxantrone; motarotenc; moh: mostim: monoclonal ,
ihody, human chorionic gonadotrophin; monophosphoryl lipid A i.tieterium
cell wall sk; mopidamolt inultinte hug resistance gene inhibitorpie tumor
sup!,-has:::api anticancer agent; mycap  B; mycobacterial cell walipyr.ne;
1`,7- vklinaline; N-substitmiamides; nafarelin; nagrestip; ,ut,xonc
pentazocine;taphterpin; nartou nedaplat ; nemorubicin;  WO
2010/048293PCT/US2009/061491 ncridron`: '.ieid: neutral cndopeptidasc:
nilutamide; nisam)Oxide modulat- nitroxidc antioxidant: niiri.,/n. 06-her /
g,taanine; 0Ln-condo; okiecnor: oligonucleotides; onapristonc;
ondansetr:ondansetron; oracin; oral evtok Mc inducer; ormaplatin;
;Jsaterone; oxalipl'atin; oxaunomyein; palauan. 5cialmitoyirhizoxin;
pamidronic acid; panaxytriol; panomitene: parabacti ,t/elliptine;
pegasparg,ase;:ne; pentosanpen ,..2ntr1r401c: perflubron; pert-,alcoftel,
phen,phosphataLepieibanil:ocarpinc hydr, piritrexim; p.,placctin B;.:etivu
10platinum complex; platinum compounds: platinum-triamin,. omplcx; purl
sodium: porfiromycin; prednisone;pru Lag,landin proteasome inhibitors; pr
,-based immune modulator; protein kiim inhibitor; protein kinase inbibilors
ourinc nucleo!, :Mors. mr icroalgal; protein tyrosine phos 



'osphon.ne; :nhibitors; pin-norms- nk. 15pyrie.  noglobin p0
iv.eth...:ortitigate; rat' ram(i.: tor retclliptirhenium Re..oxin: ribo
,etirrmidc; ro,de;nitukine- 7-otpurtiG,-,!-:imex;  ..lingo!; saintopin;
SarCNU;Sc. 20semustine; senescence derived inhibitor 1nse oligonucleotides;
signz  transduction inhibitors; signal transduction modulators; single
chain ant;rnding proton i: si/ofiran: sobu/oxane: sodium borocaptate:
sodium pnenylacet , ttomedi :)inding protein; -;onermin: spartbsie acid;
spicamycin 1); splenopentin: spongistatin 1; squalamine stem cell inhibil
25di sion:iibitors; stipiamide; stromelvsin inhibitors; sultinosinc; supe,'
-active intestir. :)eptidctagonist; suradista; suramm; swainsoheti
tdycosaminoglycatallimir: tecogalan sodium; tcgarur; tau; 'omide:
teniposide; tetracn lien rnethiodide; tauromusti. iclomerase inhibitors;
tcmopori.  xide; tetrazomine'1"-dastine;  ..oraline; thrombopoietin.
-nbopoietin mime:Inalfasin; thy . receptor agonist; thymotrinan; thyroid
stimulating ft a c; tin ethyl etiopurpurin, tirapazamine; titanocene
bichloride; topsentin; tne; totipotent stem cell factor; translation
inhibitors; t-ntinoin; triacetyluild? e; trieiribine; trimetrexate;
5triptorelin; tropisciturosteride; tyrosine kinase inhibitors; tyrphostins.
I. inhibitorurogenital sinus-der._O. growth inhibite:.tor: Lir(  tor
antagonists; vapreotide; variolinvectortern. ervihroc\ te gen.. 



vciaresol: cram flverteporim; vinorelbin(          foic /unoterone:
zeniplat,m zilascorb: and zinostatin stimalamer. Pre,. 10addition,,:
'flu-cancer drugs .5. luorouracil and leueovorin, apeutte antibodietn be
used in comp,.I/"it a proli'!f-,rder such us cuii to reduce the likelihood
or the:currence of a pri disorder such as cance include but are not limited
a1-1" (Trastuzumab) (GenentecA) wl- is a humanized anti-HLR2 monoclonal
antibody for the treatment o m. static breast cancer; REOPRO*T. (abciximab)
(Cena.icor) which is a  i-eceptor on the platelets for the prevention e
:AP .!daelizumab) (Roche Pharmaceuticals, Switzerlane uno,Lwiessive,
humanized anti-CD2c monoclonal antibody 20late renal allograft
rejeetiormarine ant surta,.... :antigentibodyo Wellcome/t13EC2 wl' iii
urineepitope antibody (ImClone System :US ; a chimeric anti-ECiP:?.uniloody
(1mClone System); Vti-ikAiN: whic:: a a humanized anti-a'. itegrin antibody
(Applied Moltlar 2515on/Medlmmune); Campath 1H -)P-03 which is a human- d
anti CD52 atibody (Lcukosite); Srm-trt. Ml  which is a humanized anti-CD33
leG antibody (Protein Design Lab l:is a chimeric indi- CD20(1DFCaku):
hichzed ant.body  1.YNI PI IImmunoine&  .); Lyinphoscan c-99m-1abeled;
radioima..a: 1iniiiun-r:ediigainst C1)3; Protein Design Labs): (-M.'.
umanized'v13 antibody (ICOS Pharm); IDEC-114 is a primal... )711' \A
;'-hkili), ZEVALINT" is a radio1-0-'-11. anti-C.;G): IDEC-131 is a 



antibody (IDEC--..Fisai)7matized anti-CD4 antib  152 is a primatized ant
CD23v, .,.ku); SMART humanized anti-CP3 -rotein Design Lab); 5G .1 is a
humanized anti- complement factoiAtibodyPharm); D2E7 is a humani  101
ntibodyCDP870 is a humanized anti-TNE-u Fatlent isanti-CD4 IgG! 'intibody
(I-DEC Pharm.'Sline Beecham:,X-Ci)a hum.:.C1)4 IgG ant: ...lureGcnmab); C
.eptday(f CDP571inzed anti-i4 antibody (Celli.<1 DP- . _ Anized
antiantibod). (LcukoSite;Genentech); OruioClone OK humanized antiIgG
antibe. (Ortho Biotech): ANTOVAT" is a hump, ,.ed atl.-,40L I G antibod;
'anized anti-V  .-4 body (Elan); and CA.-.antan. ntibody (Cambridge
'70Lmotherapeutie atan he used in comb: patient wit!.prolifei reduce the
likelihood of the reoccuiof a proliferative disoidn sin:II as cancer,
include but are not limited to alkylating agents, antimetabolites, natural
products, or hormones. 25-mples of alkylati .4111 for the treatment or
prever. (reduction in the likelihood -.loping or the lik  .,.,d of p: , ni
ye disorder such as c.',......er in the methodsInip,  m include but are not
limited to. nitroger  WO 2010/048293PCT/US2009/061491 cyelophosphamide,
chloraml-!nelphalan, etc.), ethylenimine and merhylm. mineshexathiotepa),
alkyl sullonate busullan), nitro ,areasstint.. lomusitnc,  :must in. . 



triateni2s (decal oa,nwlesantimetaittolitesiu 5or prevention (redt,in the.
ihood of developing or the likel Moth rcoceinTi...,incer in the methods and
compositions of a but arc not limited to folic acid analog (e.g.,
methotrexate), or u,   uracil, floxouridine. Cytarabine), purine analogs
(e.g.,iptc:      thioguan ne, pentostatin).!triples of natural products
useful for the  10cntion (reduction in the likelihood of' developing or the
likelihoc, rc,_!urrence) of cancer in the methods and compositions e' he
inventio  re not limited to vinca alkaloids e.g., vinblastin" vine;
epipodop: . oxin c.gaside, teniposidel,, aCtill0My 11 D,      daunorobietn,
doxorubiein. bleomyein, plieamycin, mitomycin), en/ymes (c 15itsparor
biologic..:ionse modifiers e.g. interferon alpha). Example ofand
antagonists useful for the treatment or preventio,--  reduction in t.
likelihood of developing or the likelihood a reoccurrence) of cancer in -
and compolti, - or the111C1riot limited to adrenocortit,,ids (e.g.,
prednisonk..11). dro:Ster0r:c  'sib, ,:etate,  )(. vprogesteron-,estro.,
diethlystilb(.-: ol, ethinyl est;antiestrogenfen testosterone piopionate,
fluoxN.fflesterone .ndroge,ilutinn;r' ' gonadotropin releasing hormon,..ado
!aprolide). used in tH. methods andh the compositions of the invention for
is 25prevention (reduction in s li1:01 hood of developing or the fikeliEo
reoccurrence) of cancercoordination con , carboanthriteenedior
mitoxantrone) substit,:- hydr.urea), .hydraziiu suppicsantnitiotane, amin
lut  



In one embodiment, f compounds of the ;., :Anon can be used in combination
with an immunotherapeutic agent for the treatment of a profile. disorder
suc![neer, or to reduc  ie:coceurrenec proliferative uiskAder such asr.
ImmunothcraI v also cat.'!.,lH. modifier therapy,therapy, biother.. biolo .
. ....nerapy) is treatmc  that uses parts of the immune system
disea.miinothorapy can help the immune system recognize cant,!
enhancecancer cells. Immunotherapies include a, otherapies. Activ:
nmunotherapies stimuk,body's 10immune- passive mmunotherapics P,CFICILli
componentsLi Ldiu uutick; o.body. 1-.' ,inples or activeanotherapics
include: cancer vaccine vaccines .utolov,ous or.eie), dendritic cell
vaccines, antigen vac joy' elA:_ymphokine-Activated([AK) 15Mor;inv, or(TIL)
Vaccine interleukin-: 2'c immunotherap;-rend y -; nu, used to tre..:being
tested  ing add,- ,Ltst ::leer. colorectal caries::.tnce cancer. ill
lgkiilymphoma, panL, 20multipleveloma. head and.2ancer, liver cancer,:iant
brain turp,  rnples ol passive immunotherapic. .nelude: monoclonal :1.:i!-
and tareeted therapies containing toxins. Monoclonal antibodies include
naked antil.-)odi Ijuv,ated antihodi...died. loaded antib-onoclonot hi.
'jue.atectial -!.:iboklics arc joine,;:her iolabciecla
radiu",,fadiolabelecl), or  WO 2010/048293PCT/US2009/061491 



number or naked monoelol.d-)' drugs ta been uppr a 7 treutiiw,  :incer.
inciLidli Ritu(Ritux 7.antiho.. awtinst thk.antigen used to 0n-1 I dilkm I:
phoma lastuzumab (I !creep,antibody agams: used to treat advanced breast
cancer; . eilitutumab (Campati antib.  ;ainst the CD52 antigen used to
treat B cell chronic inphocytic leukemiaCetuxim-!itux). an antibody agan.
in combirran.;Irk:am...L..: colorectal cancer and to tr. ricers., and
Bevacstin) which is an antiangiogen  - VLGIoteH 1is used in combination
with el-.  :netustal..:leerather of conjugated molonal a.0&
c2anc,Racholabeled ibod,, Ibritumomab tiuxetan (Zevalin) which delivers
radic:'ivityto can lymphoc.and is used to t..B YL non-I lodgkinnphoma;
radiolabel, , antibody Tositumomab (Bex .which is used to treat certain
types of non lymphor icautiztunab2am-icin!-g) whi .1 caliel L. micin and is
I.. at acute myelo. TIOLIS leukemia (ANIL). conjugated :noclonal antil WV
intn.. .1ng hairy and then ,overai -neat tr-.gress ior treat lymphoi ....
and brain tumo:- I here arc also appro . to detect ea:,idinuCIScint for
detecting colt -Jai and O\ .1, An and l'rostaScin - r detectini-,ostate
cancers. "largetet -erapies conta-  arc toxins linked to grow!-ors and
c'.-).7---ft coma:Hies. An appnited therap... tilting 1is denil,..itox (Ont
25used type of ski-Anis I cell lyniphonia). 



unotherapies incluckas, such as granu i k.sage ,..'irrit*011,!. (actor or;
%'.granulocyte-(-olony stimulating factor 0-CS.:ammat : protein (M IF)- I
-alr:   intericukins (includim, '). tumor necrosis 1L-7, IL--15, -alpha),
and interfe:,  alpha,- -beta,...anima). aluminum hydroxide " pc'rnlimpet
hemocvanin (1c1.11);ineoinplet.onci's ad j u \ ant evamisolc; and
Dinitrophcnyl (I )N P;i Innen] studiesshown that corn- other cytoLines,
such asalpha, can leadIsvnergistiero'01    melanoma tumors in a phase iI(au
trial. I 1uni1110110e1017d1 ganglioside antigens have lx-- shown to regress
cutaneous recurrcra at( : ioina tumors. Some autologousllogeneic tumor cell
vaccines, ant':!. 1 vaccines 15including p aecines) viral vaccines, and
den&eel have also been shown to shrink turiam. (linical trials cot-unlit.
.aa immunotherapies. Melanon,:, )atients whigh 1 th(icit no 1.gN1 antibod
\!1111;i2 TNI-aiphabeen showi 



20tumor grs th in three tumor models in rry:. L  F 10 melano carcinoma and
Ll sarconr ,-,ipared-ols and m_'lied with either cytokinc alone.
IFN-alph_lveil for the treatment of inaligr. t melanoma. chronic
mvelogenous leukemiaLairy cell leuk1 Kaposi's sarcoma. unn-urnotherapies
are being .'lave 25icri;11N-alpha and2 are approved for treat '..nt of
people witl- meta 'enalcai.combination thcrap,sim2.1L-2, int iCiikpy is
being ,....sted ior treatment of renal'atment cell vaccine plus the
adjuvant liCG has been shown ink tumor-  S and iumor-infiltrat'.:.  :r.
Chimeric bisp. . e been shownWale c(. q.iman CDS-1- I.'or by IL-2Theral
-ein, atuhulir.: bilizer" means an anti-cancerxhich ..:;ling cells in C.-M
pha due to stabilization of mierotubul ch arc micrott"...be used In
combination with compounds of pal:rig a proli tenni v(. cancer. or to
reduce the liken)1. the:currencc or a pre such as cancer...amples
of-tubulinAnti- -;elude 1 analm4s. Additional examplt-liner( tubuim
staollizers included Winto limitation the following marketed drugs and
drugs in developmen' .)iseoderin (also know n as NIVP-XX,..2,pothilones
such as tipothilone A. Epothilc.  Epothi Ion C (also knowi referredis
K()S-862., dEp..,-  -,oth 



aminocp.iilot  yepothilone A or dEpoA); Epothilone n   d desoNycpothilone
B): rpothilone ic A N-oxide: 10--.;pothilo ,. 13;  km vn
a.-eso.,-Itile..,Liiki w.pui h,i,- 20.saw. also known as
W-88513),E3SF-:-(BAS 7 :Also km-' (..).,71 and I.U-. - ..651); AC-7739
Iammoto, also-8063AS- 39 I-ICll '--7700 (A.,linonu0 knov.-8062,, CS-39-1,
Ser.11C1d RPR-7.'.801-... Manonoc 6,.1ilmalide; Cat ,,-,,., Caribacc':
lacci!: tolic-le;titherobin, Sa:... -dietyin: Laulimalid,,!Linn, 1 : 25
pha,I analor,:, aid der', lives there ised herein, a "mierotubulin
inhibitor" means an am, acts b'. iiiiibiting tubulin polyiW.azatlon or
mierottilml,_s asseinbi. Agents . are microtubulin inhibitors can -.. used
in combinati th the compound -    invent1 the liL: :it patients 'ha
\)rolifer. rder such he reoccurren.. proliferative disorder such   of
microttibulin inhibitors Mc:  ion folio : !, mark( and drugs in
develk-Tnient:ole (also ki-55104 Dolastaui 5knowr:..,LS-1 0 and
NSC-.Mivobulin :,,...thionate (also kit( 980): V neristine; NSC-639829:
Al3T- / 1 (Abbo:. :Iso known as F.- 



Altorl(Qnch as Altorhyrtin A and Aliorhyrt,Spongistatins such
SpongisUSpongistatin 2, Spongistati2"istatin 4, Spongistatin " iongistann 6
Spont2..' Inn 7. Spo:Ind Spongistann 9y, Cemad( :   chi,kn,and
NSC-:\uristatin :o4V a a:,k,a;so Known c..4 55(Lp . also known a 7):
I,8-4578 (Pharmacia, . (Pharrnacia)(PharmaeiJUR-11237S (AvewVincristi
sullat..,.3358 (Daiichi); GS-164 (Takeda); .:S-198 (Takeda);Ilungar'
15Academ? of Sciences); SAII : )60 0.illy:Novar- AM-07 (Armad knowr
unulysirdin,5..."- `; 'F-138067 (Tula:;o known as 1-67, T1,-13$067 and
11-13 20COBRA-1 (Parker llughc lute, also known as DDE-261 and W (Kansas
State University;.insas State University); Oneocidir known as ET()-956 and
DIME), i.)DE3 (Parker iltr"-S P A,. Institute); SFIlughes institute..vn
!..eleton.-rai School of Medicine. so known  53(0), Niscaw\sta Medica)"A-
1(,hot 3-13AA13li ((i.,eieton,Nit. Sinai School Medicine, also'-191);
"FAWN.1 State University): Val'  acetyl ectonatc(Tularik); Monsatrol;
Inanocine (a: )wn 696066); 3-IAABI, 0.yoskeleion/Mt, Sinai School of
.Medien   ,rik, alskRPR-1 'Ts 



lerc.;uch as Desmk:- delcuthenetylelei; _when)]  A. and .lal1ehondr cn tisy
Medie',9,61azonamide A; A-293620 (Abbo1.v, NPI-2350 ...ins): A-25-
..,Abbott); Diozostatin; (-)-Phenylahistin ( 7); D-688.::-   viedica);
U.Niledi..::: :al ("lenta. alseii"s D-S I SA7- S9099 (Abbo  . (Abbe l!-z,
kno?as SPAoacetate s l'. yew),7 (7ent ...- )-S:".entari:. ,.!rastatii:)hat
0 urn', -7 (Nati  .111ealth Resc:istitutes) Coluineu' A4, and ar' rivatives
three side. : us,; apparent !_., 23 t:e substituents canthe: (ane
skele.without ad ersel:n It is also apparent.o, one or both of the cycloh .
can have doub.__I at the indicated pw,: parpc.'le basic taxaneisshown below
in Structural  Double bonds -.lined Ii..clohexanc in the t  skeleton
represented by Strui..:formula (XXVI). The basic a,wi.e skele' include zero
or one double o,r both cyclol-:cxane nIi. as and Structural I; I) andT3; I
II) bel(.. !en omttteiaForum.XVI.) to in( "HritionJ.morn.!mple, subst..Oil
On the ..anc skOil,n,ply:ndicatc 



1-r.",(Irc  I, acyl, alk.,': another oxygen-bearin'itucornmor otherAwns On
the ..- be rnacvitliout .L.!,WC0mic11;l4AUVIi ;0 111 '1.0Yrn. melitaxel
aria-is del) mean a c. .pound  ....ton and which p licrottibulc ,Irmation.
Pad ita .lonarli..ial ; fliosition to imm. and to ch.ug won!MITI-
hyperscr,actions in  ric patients. An example o- pac;
lOrmulated..noparticle colloidal composition is Abro .ne which i.
20nanonp-tiele ejiidaI compos ion of protein-stabilized .paclitaxel that is
icCk)1 H-tilted in saline.    h erk21 11 a r k:   !XXV 11).  'XXVIII).
10Rio is aalkylp. a substituted lower alky group, a,)up. .ituted
1)I1CflYIoLip UR ly or -OR I9        R i is a L'wer alkyl gioap, a
substituted lower alkyl group, an aryl group or a subs wed ary  or, taken
tol4ether with R14, -C112-. 5R14 is --Oil, lower 



C(0)-(lower alkylj., substituted A.10 \ V.21."        R16 is phcnvl or
suhstitutcd phenyl.  br, take-. gether with Ithe carbon at andbonde, . five
01 .. membered ar : lower alkyl group, a substituted lower.oup, a
phc.:,,but), halogen, \V alkyl, substituted lower alkyl,sub_
. the variables in Structural Formulas (XXVII) anC defined .;:-butoxy,
-S-C1-12-CH-(C113)7,  togetli R14 I H -CH2SCH3 is phen,andtakiogether, are
-   10A paclitaxel plinniniccui cal Iv acceptal-  tner of this tvp.... lerx



be bonded to ,,.dent from a 111 example 01a .erm  litaxel an,nd paclitaxel
formulations are described :  mient et a..!006) ,Antic..,9; (liradishar (
Op/n. P7(8):10Allard::2006)Pcilhoi Straubingel et al. (2005) Alen,-Q7-117;
Ter Ph, .2001) hive 10-. poratcd hk  alkyl group" i..-1 straight or
branched elt IL hy..,Typis,,....ht chained or branched -,,n atoms, 1:.:
leranty from 1 to about 10, and a (.-oup 10ha-,-) about 10 earbois,
preferably from 3 to about 8. A..)up is nrclerabl 1 straight chained tehed
alkyl group, e.g., methyl cPYI-  .7-butvl.?utvl, pentyl, hex  \N:
)a1arh..atoms. A lied all,gro- C3.;lic alkyl group, 15.puitable substituc.
for an alkyl groui; intiaII ..lterfere with the anti-cancer activity oftb,-
or oci.? as Jose(' compoun(ls.  



Suitaluents areribed below lOr aliphatic groups. Preferred substituents on
alkyl groups include, -Olt -NI 12 -NO:N, -00011, halo.. ar:\"1, C -G .
1.o.Xy, Cc8 haloalk(--' -C8 alk.'..1` More prefer,lh . and ( ,,,en oi '1
terms '1over alko,cv" And "lower acyl" mean to -0-(lower alkyl), -
rrespectiN .. he terms "substituted lower alkoxy and 25jutted lower aevl"
mean -0-(substituted lower alkyl) An  Al, branched or cyclic n
hydrocarbon.11 contains one or more  unsatt  , a straight chained or
branched Liliphat:- Libout 20 carbon atoms, prclerabb  mm I to about 10,
and a cyclic aliph: has from 3 to about 10 carbon at .;.:ly from 3 to about
8. An aliph  )up is preferably a straight',inched alkyl group, e.g , ethy1,
uyl, 5vc:butyl, pent y:, hexyl,ryl, or a abatoms. A tht chaink group is
also rciel The term tiused interchangeably with "aromatic rit .up"
ant.romatic group." Arom i! : groups Jr (lic aromatic groupsh as phenyl,
'lapilli-1\1, and anthracj and 11,..- .1ch as jinni:holy"  iiiiiii:inl. m
idyl, pyranv ..,)vravinyl, IC. (J. and lett' "licteroar: .,
iriterchatgeably \xi.'het.,tiryl ., I ing.- "Iteter 15.. :-otoroaromatie
grfleteroaryIFOrnittiC groups that 



comprist.-t- more hetero .;ttch as sultur..,..m. and nitrogen, 1. .ure.
Preferably, heteroa,ups comprise)ne to lOur heten ased  whicl 20 lieteroui:
berrtothi  isoirw  Non-aromatie het.: 1 --aromatic.hieh ir .-ms such
a..alfur in the ring. ITheruhe 25 or eight-men:ranly, heterocyclic
grot::-from one to ',IN( ,l1.heteroatorr, . Ictrallvdrot1 -)henyl.
morpholino, thiomorpholiaiid  Examples of suitable !!_ients include
-R',rs--0W, - COP. -c- , - ', -NO2,-S011. -NI 1,, dIZ y. -coo' CI 10. -CIr.
ONI-IR''), -NfICOR, -NI-Z.'', -NHCONI: . N.HCONILHCON(k' ',',.. :CONR`11-1,
-INR: CON R`t 5N(R"R"). -Ct-,NR-F NI42 -C(----NR')- 1)-N112, -Nfl-C( NH
NIIW, -NH-C( Nfly- N(10:. I 1-c(---NR iNR'')-NI1R"  N WillNH--NRdarb,%
NRc)-NtiRj.,t-,N(RjR1'.'NIIP -d12NI:RR', -C11-C...IZ. I("Rile, -CC '1-SRa.,
-StDji, -S(0)21Z' each indepe-"A,ky)up. aatrnat cn_;:aron1c 



:,tup orforin i non-iiro,Y 15In co-therai-n with one or mu. Atter
therapeutic(e. paelimvf.i or paHitcompound or II-. Ilarmaceutical
compw,ition diSell-.1 IlL:rCir.in Ile aumitered simultaneously or
separately with t' therape i  :.ient(s). The cAdetails oh the
administration will dep. neties 01 the two. . the presence 01. each othei
20d the same time, , ithin a certain Iii.14 hours) of adminis- . :her. if
the pharmaeokincti(..-:Adtablesuit;;. routine lor one skilled in
thepartie-1.nbodimeniosta' Iminist. ad subst:within minutes of each
outi,...4 )osit 101;es both substances. nc e-jiment, the present invention
is direct( The method c:  the subject an effective amount of a compound or
a pharmaceutical corm  describe herein. As used herein, "1-1...includes
each member of the fair ,heat shock LfiloDaltons, Mclud ng forms such as
ac.. CC11-Sp..,e-rec,ul'ated. inducihL Helu,:170lion1;1-isc70; ..nd
I.like). pieallv, the disclosed methods incl.  '-,p70.Liiietionahi,c, the
70-kDa 11S13 (1-1S1370) family., ehapethat assist in the folding, transport
-.ssembly of proteins 10cytopl .,nitoehondria, and cndoplasmicin humans,
the H. cneompa  I I pen( -a ro 



CNample.iaperones, himit 10( 1):.gopoulos . -2.ntiret?..;of these docuil
15reicRa cc. used herein, am  -.201 sive disorder" is a medical cop,litio,i
cm stressed cells can hrv increased fisp70 expression. SI: can he caused
bv:de van.I- stress,including, b::: tot  Alzheimer's disca! 20muscularat
Koiseaseoettar ataxi' ;[her neuromu! , )lar atrophi..Aeral seler rtu
hvpothern-.:. hyperthermia: burnuma; atheroselen ticon;,.... toxin
(..,,r,),Ilre; mechanical injury; inflammation; a utot iniune , fungal, or
parasitic); and the like. In some embodimen'.:.1,..)70-responsive disorder
I disorder. As used herein. a ,'nerati?-,' ,Iisordet :;rad. neursuch a:
.2rebral. sp- I. and peripheneiiron: _junctions). mo7....ion of cerebral
auspinal neurons, of iii  embodiments. degradationIICUMI1S. Neill'
...T.,eneratiycsorder, include Alzheim... ; disease; Iitington's disease;
Parkinson's disease-,  'bulbar muscular atrophy "ind other neuromuscular
atroph::: ..;erosis or other (.1.1: ses associated with 5(S( .ieurodeger- -
cdens ea, . (so include deidat... i. 



neurons c.schemia,Aress. raditoxi . xposure. infection, injury, iid the
like. In some einh- itnentssp7a disorder of protein aggregatiimisfolding,
such -; I 'Linn. ..on's disca: )ongifo;ephalopathies:, and the In another
cmbodimeil lisp'.order. condit...; or may cause' M.. .e compounds fori the
mare-(it the pre s- . invent.,used to ftor prevent (inhibinsct :
damal"....- . pry... otection)ject i liffering from - 15'itch causes or
;.ause nerve damage (i) receiving tr".51: causes .1i'ill1S-In iNT11,,,t /,
renti f,ri 1 which enusis,. or .:aLIS.is rcn th 1 :;emothempv.
.aspect.left.SCS . ,,,,tunitot- .;gent (ivineris .inoreih one 'aspect the
chemotheram inpriscs admintste 1mg vaditaxel. the chem. , erapv comprises
ac min stcring a platinum derivative . carboplatn , or oxaliplatin). In
certain embodiments, the compounds methods ( ..:t invention i-iiri hi:,
odministered k;imultaneous combination them}, .'ill-. , use  .neni
25embodiments the the Ille'  present nivel-Aim,30 mies and I") hot.- ad
befOr\vh. . causes or may cause ised by a number aI. treatments d
to.."diai. cbilnotherapensniatin. carboplatin. oxalil: 5:tine, vinblastnon
:vindesine.methotrexate chr Lanne, fludara;rocazme, thiotcpa, te.,.)oside,
arsenic  izumat.. ipe(.. 'bine, d.:denileukin ditlitox, 



mal dawiorubiein tyetir,ono,ide/VP.-16 cytarahine. .!nethylmelamine,pact
and ho: i.)iuih: hew: ..medicatio,,. e.amiodarc:-. Perh-\11.ons to Ii ht
infection, e. nitr(1nirantoirt. Maliuomidii ICULI1.1011S 1.0 trCcl .JILA
IILiOl dapsone; anticonvulsants, e.g. phenytoi.tr,edications, ((IV
medication..zidovudine, didanonsine, stavudine, zah,riton,i ddC, ddl, ai
dcholesterol medicAti,m,z, e.g. lc astatin, pra)ati 1." in c. amiLL
simvastatii.tin, atostatin,..I:aatin" and emIihrw antirlicamati,chn. .Ad
ant: nitrou.xide: .1 some embodiments, the I Isp-,  20 tissue through
multiple rouLes, ricluom ,xygei      oxidative stress upon reperfusion,
and;or glutamate toxicit mm can result from an c o!2,enotis
conditionstroke, heart att. tom accidental: injury, from surguMira-% (e.g
reperfu:- stress . :he like. Alterna....,ues 25-:hemia includins. cardiac
ITliver iissu kidneary tis' nereat c tissue, al..he like. Ii embod in !.le
II )70-respou. e disorder is cerebral or spinal ischemia. another preferred
c; ')odiment, the I Isp70-responsive disorderitac is- Ma.  nc embodime-.
sp70-responsive dis( tri.crinal stress includes hyperthermia (c 5i inc
iike) and hypothermia ln a preferred embownLeLit me ;.)erthermia. fr!ter
prel ed embodiment, the 11.sp70-responsi  



';order is ather  gdmma radian 'ass. and the like. For radiation damage to
-.I-cancerousa subj, radiaL, a [hemp . in a prclerL embodiment, the
lisp70-responsive disc radiation '" visible LgFut or ultraviolet light. 15I
;p70-responsi%c clisordc Lespo th4. 20gangl  urgerv" ac..  flain disease;
iditions (c.pre-.  :oma): the embodiment, the I Isp70-  rder IS ,ciebn.1
trauma in another preferred entboi: lent, nsive disordi.UCOIlla (leidiit to
pres damage to retinal   irious embodime toxin!fcrred emhodimi . ;. the II
- selceteL. mphetumink..., an ILL:,  de revc ubn ; 25arsenic. cadmium, .
yipouni. ;of, and tbke), amino acid anal oxidants ethanol
6,'olieinhibitors, antibiotics, and the Ii  invention1pr( ides !iethoda.a
subject natural kil.. cell-responsive disorder.the rm'.:omprise:-.; air] ..
Iolhe sub- ell.. aim.pound Or 5Certain compounds of the aention nHo
increase Natural Kilh activity. As used herein, a "NK cell-responsive
disordermedical condr., which is improved by an incised in NK cell
activity. For example, a subjc... 



.:ell-responsiv-hsorder'1Ced 11111-MI11C SYSleal augilleflial -Any thc fn
some embodiments, such t been exp. . inken \ ironny.wh.: preserin a ho p
tal) thc \ ;Med by tr discloFor example, a SUbjeLj ill 1n canIlLtsvc
(bacterial, \.iral, furor pat..(protozoalthe disclosed methods of  act;
nienocieficienev. Such a s      \ for bject ....rnpromised defer thelike.
For exarni.; .   an INK cell-respon     eed of or can benefit 1.1l t)
ineomple-. Innaged 1. or is SUL an in k.. ve env: . in au iritactici:-
environment who .  20L!,ens are present, c.g.,..nospital; can have al, open
--nmd or burii ury, canan inherited or acqu-immune deficiencyfere immu
lodeficiency or "bubbl..syndrome, variable immunod" synacqu.s'N ndrome (Al
1)5). or tn d.. item du a physical condition, 25ninunosupprc i  transplant
recipient) or .Liticancer agent).like. In some embodiment ::ased or
deficient INCCn ncuvity, i aLAA-Idi1t101113 3aa elm"  



-  immodeficient conditions such as severe combined
immunodeliimmunodeficiency syndrome, me embodiments, LIhaving anNK
cell-responsi\  need cror bactererni_Ma is the condition ot haeter in
the:ptie sh, Induct...;crious 10 -warnedstemic infH nnatior.. i other
sepsis with hypoanl: vpotensioliI-Factory to fluid therapy. Seps,..,,;
vsternie inflammato syndr(includes \ '' nous severe conditioi s such as nil
bal.. trauma) that can cause acute inflammation. Septi. iock is
illy related to infections 15=,.ptic shock cat  ative organisms. staphyloc
...terized by acute circulator)   Jtension, and multiorL,,an (allure,
its with debilitating under]ying dises, after cher,.-:apy, and utrition.
The infection c.')e. in the lungs, in the genitouritor.. ,intestinaltract,
or ski-tients oral ulcers in TttientsI patients wit]alar heLl
prosthet.H.implanted prosthesc!--. 25m-ne,,c back.: can manifest in
chronically ill -,-1 imn ,I patients. Als:patients, bloodstream inoi...
causi.erobic bacilli. an . be - nd fungi. Bacteroidcs can lead to abe unal
and 1-nfeetive complicat i011S, especially in females. Transient or
sust4.-. d  bvpically resul:infection of the incriirk..  



ca \ the ...ricardii,mats. 1 nteroi.;,. us. sta 11.1112,W..;ad to
endoeardit'lcommon with ne,i." Staphylococcal bacteremia cat-t,/ drug use,
5car: r;ram-posit:endocarditis.  tUngal infections has undergone a sign
increa lieu,: t Intim  due in par,.inercain the number o: with
(otTiproinio.i immune.lo..tunnlo, ih . lerlv. AIDS pail . pat -.ndt.;
emothiDum pal ie 10and transplant patic: on immur. .pp  ;ive drugs. A study
found thsan infections acquired during hospitalization were due to
erg CL.Science, Vol. 266, (1094), pp. 1632- [634, the entiretcu..., which
arc incorporated herein by reference.   nuns embodimei. 15can be in2d
oils.. :tient for a fungal (lormatoplivte, a pal ottonti. t. at-filamentous
fui such as a and or a pathogen, r Inc like, Pathogenic derrnatopn'
include, e.g., sp..- . t ,f the genera Triehophyton.icrosporum.
Fipidennophytcy-:ie like. Pathogen., ilamentous fungus can includt
20species of ftenera such as Aspergillus, 1 I IS1,1111!),:11151Mien - the
like. Pathogenic n .filtinicntoi...:an ' ludynpte, 



sp. cueAida, M'cILIn1.0, iii:1';10.a1114. i:k1101(1..-' the like. In
\,arious  .e.tn be 1-..1 for a !Ulf:,Illek-tillil from a spec.- 25or Tric,
Ayton. Speer: richophyton can include,  ,/ wen/.on rubrum" Trici- .?hylon
.;clu "7-1(cv)viim;:OphOH11  , in various cinbochments.!lbjeet .ted from
theTrichophytor. 15kpidc( , A5pt...1,,,,,,-istopla crosporurr C-lida,
"frichosporon, 1-(Jotoruh istor ode:, yides.- le C.oLlinients. the subjec
muus ..., the .liera Triehophyton, Epiderinoph. .,ly liwi':Inclida.
Paracoccis, 20certain embodiments, the, .n have an illiClion Ca1.1%-.
From("us neoli.n,..! Pc: :...of( cs bicrsilicusi . nd C'oc..ciclioic.: .
tri(aiti cmbod .Ksponsi :.ment fctenal infection caused. iofal111)1C.. 25.1
genus . .ectedAllochromatium, Acinetobacter, I3acil Cami :-.)bacter, Cl;
:ha, Ch amydophi la, Clostri -robacter, linter  .1'MC,us,,Ilar;ter,
-ium.:,)1CUS,  nella. S.11a.rophor StrQpiis Syn..5.)ectand Y .:or
sine-..criz. 



such i !)eptostreptococci, P..omonas, Actinotmices,..,stridium,
Prevotellzi. Anaerobiospirilluur,obactertur,,4 Bilophila. In some
5embodiments. the subject ha' an NK cell-i- ;ive disorder can he treatment
for a bacterial mid... ..n from 4lloc11, naiitan vinosum,!1iiet . bilawaaii
Bacilla anihraciA:I.ali Chlaw. :lion  (;pp.. . r spp  . laci1,01 'cria
.()sti, StIla1:crialia ,711i1 S.,It..:sac: ,nonas gingil',-..: ." Porpl- .
Iru,...-icacca )dolito,-, f WV1.!elill, ( :I 711C'17.(h11171 ..,.....rn,
Bac:  tions are (1.. c wherein a porti he he subject, .:or example,
intracellular infections can he caused by one   selectfrom: Ehrlichia
(e.g.,. intracellular bacteria that can appear .. 5,.'.'.-.'...clusion;-
monoc.:. :?icA gat,sim !nrt .:on,.  fiC :111011iCle: C/i/amy,n110 



bovis;  m ,:nus Coxicla burntor the like. TI 1om e emhodimern.t.ibject
calintracellular bacterial infeetioi- , riumed from theera Ehrlielna;
Listeria; Legion. nydia;bacterium; b.,itcella: and Co:, 20subject!spot
treat i.eterial in fectL.:;lore :Fact ba,.,..ritt.bacteria ir upper
holon)131P yenera such asl'cildonlimas Ind the like. In son- onnents, the
bacteria can ne;JonasIn part i rder   .  me embodiments, In  Abject having
an NK be in nee:: , F treatment for a ha cal infection from one that causes
acu. Ltl..uhject. tvpicidl     me embodiments. the subject having an NK bef
treatment lbr a bacterial infection from one that cau.e. acu- 10mmunit \
acquired pneumoni:A (CAP) in the subject. Typiea. CAP can be  :used
h.,tecocc foruNct                         :)lastna otu:p: 



particular 15 :1 vario .; subject having an Is,.-1-response.  .i
needreatment feterial infection fror..:..rt.ocir.s i .. hilu.s influ
rizeie, I la. ,i I ,.- iyirainfitt,.-,-,11/.nor.  umonic.. In various
embodimc:the subject having in NK can h:-of treatment I. A bacterial
Hf'ection from may s used herein. int:lary sinus : diogenic bacteria it
acute or chroni inusitis, or. for exalt.. 75olocc)ccliS - !On I'M'.
innsinwtilogenie bacteria can include aIv ute or ebroniL'inusitis;naxillary
'aurShop;spr... 'or,' inaum 1.-wwAti\ ti<4 5 -am negative
methicillin-resistan.sppn ,nophi v(rioi.subjcet having an NK.;p nsiN :d
(infectioi, !hat cat, II) in t-:Heel.nples:lude anis. pmephrAnulom ao. ,
and 1 51(I (e.,!ruin bactcremiith virulent bacilli SLIl i S .:nd the iii;
c). I ypically, l IT'1 :am- Aerobic bactet:.:..icherichia ... 



.oteierobacter, Pseud,. :nas, and Seri , - .1-negative anaerc  nactel  .c
bacte si: ,r,,,,,,,Vritc(i)(y)ccit.v l(t. 21.)Staply."S1a/..... .oph tloc.
the Id..'uni Ha::,.1 sLALti.,:tiansn-:: -.xl baet, ,- ..c, and the like).
In certain embodirneier    - 44 -  simplc. ,1 papillom ..iman
immunodeficiency yin - ,ous bacterial (Shigella, ylobaci:r Salmonella),
viral (hepatiL .Giardia or am oEm...., &spur (v-he like, g ac . :)acterial
infec2:Lite bacterial exaccr..2 hr,  cs,mmuniPuircd pneumonia, maxill,IrY:;
eni.aeteurintract ink    ion:transr,cd in fc-. The compounds ar,..ecutical
e(.:t ions Of can be partieula' ,  effective lting a sub!th a viral various
embodiments, a sub)kNK --nt lor mfectie--.1c11 asPice-7-7-  ino'and certain
cchc-,coxsad ;es): Parvo . 15(Hum....irus B19); Hepatitis. etepadnavirus
(Ilepatins B); Papovav CAdenovirus); lierpesvirus('ytomeo-a',, 



WO 2010/048293PCT/US2009/061491 From I' ivirus; Par-lepalitis virus;
Papovavirus-, Adenoyin Fierpe' ;-us, Poxvirus; CaliciArbovirus;
Coronavirus; a Retrovirus; Rhabdoyints: Paramyxovirus: Orthomvxovirus:
Arenavirus; human 11-ce11   hotrophie virus: huiri--mavirus: and 1-.!; Alm
unodef1*"rus, , ine en* ;meritslee( havingULLis be in nee  !atmeni 4.
anIrom aviror an human immunodeficievirus-1, human immun ciency ' nts,
1lpS1-... Barr Virus, Mononuch_Like Syndrome, Rose.. ella Luster Virus, I
lerpes 'Luster, Herpes Simplex Virus, 10 is heft. la!?art :) cli cc pin in
various: cell-respom..necclent lor an : : -qmitt.ipparlinl,Plasine:,7
..ansmitted 'a ophelmne mosquit,  15(transmitted by:1es and_rsed by
obH.intracelluln orot Lcis.bnionio Ionislunerni(i LeiS1111161111(12(711(M/a
.tl. v "ft/Ink! j .czi 110A h  moebas of the.......,r Acan -mocha; patho:
-ol)",lica and /4://hrtno,-.dispa Cryptosporiumny. Isospoi . porn:
Microsporidia: Ascalns I. inrcetion:flood lluk,elms Schistosom  - .g.: S.
hae.,, 



inansoni: S. japonicum, ,tercalatumophisft T/,",tike.  In ane embodimt
subject having an NK 11-respo!i ha,ir et ion caused I-..:..cted from Jo..
TITpcmos-  .nosouh:('l's'. 5  :slunan.the stab J'11.1,,a1lellS1S, L.
i.qunania Fi4-11(-1",arlf 10.entury, an-,:yeloped that FCCtiny.
Un161.:,lespread use has -hit bacteria, crt  resista(V RI : ,. bacteria are
resistant to 15an, , um tuberculosis resist ison streptomycin. ethionamide,
kanamycin,.  Jobrelatively unkno\bacteri Arthern-.tcre is the ihrk.., cia
1-11?.1.?I-it,- The compound,.,t kc' `'1-101-11-1UCellt,..omposi I lonc,
tft 'lemyontmil a-;;In particularly effectivea subject tOr drug-rcsr
drug.star: :aeteria, or pal:. 2,ens for which no drugs arc. virust....
Without wishingnd by theory, it is belie compounds t,-)f the 1-act '-.
ising NK c s. 25cells,2eted cells 



. pat ..or infected cci, theof anode o etion   anti-in-itibioties'! on-ia
themselves,  inul I:ample,           typie.,1!l.: at leas neration
eephakyins  ;LIM baCtC- Inuoio(ies such as penicillin, Nlethicillin, .
ceTuroxime, and the like), macrolides, tetracyclines,    nt to oitwo orre
of tetracycline, penicillin. n ...phalospori. celtriaxoneCetixime.Azitl
15lil<Q) and re:,ant and multi- ,_"istant Tuberculosisresistant to one
1-Thambutol, Pyrazinamide, AminoLdyey cmiIll)NaCin, pa. c acid or the 1 Inc
embodiments, NI: cell activit'.  selected from: circulatory andsorders
sickle cell chs,.:. mellitus, nephrosis, varicosecon, dial ea!c defecvders
ureic.urethral stenos's,ncliial:hula, bronchiceta.r , 



block ...-utnent;,l,srects 5midi a.. anus tr..:ies :y atmimary mmun- ked
ammaglobulincinia, DiGeorge al10111Hsonic granulomatous disease.
ficieney),immunodeficiencies malnutrition, prematurity, lymphoma, spleft
-)my. uremia. immun-- ippressive therapy, protein-losing enteropath?.
chron:di:unusunicrobiolo,...1..antibiotic 0..12,rowth. chroi infections
wrganv,m, continuous reinfectiontammated  auma urinary catheter. aspiratec:
di:.rterine dysfuneti,-  1 inhalation therapy .....uipincr! theter.
artificial I allogeneR. . -tnsplant, grail ,or the like.  15In various
embodiments_ immunodeficiency disorders can in ind, --ple, transient !set
on'!.unaglobuline.. immuno6 ,.;iinc.smia) 1nunodeticiem,,, 2.0chronic
mucocutaneous ('arid idjasis. combined immunodeficiency, \-k.isk
sndrome,\-linked lymphoproliferutssyndronic syndrome (Job-13u, :y Svnine),
ehrorAulotomatous disease, lc delic encv MAC_/cR3 det,,,ency), or the    us
embodime  cienev disord: 



Ig def', iiiuncidcf c'" ,Ityp. disord(..i can inciudh  ncv \ Iianai
lninuno-ciency with they -, .-orrimontable immunode:   hypolbur .11 cleric
cellulaleticiencies (Predoir.  nueocatancous candid ask, Cc   ,tmunoe
iciene). vith Igs ( 'If s\ndrome), Nale phosphor I AR' Natural
kill.:...ncv. Id,'I.)4 lvmphoc. 5(.)mb nc... -- and I.icli: ncies: Severe
combined immunod-  ien . .)"Adc-sine dei...:se del- cien.::0, Reticular
dysgenesis. ;are   ndrome, Ataxia-1   octasiri (AR )syndrorm :.nphopcolif .
- ive syndr)me); 1j, Sir .;orCetc Is  



rnent: Hyperimir lincmia I. syn(Irome.. ft deice: :I (AR). Delec:-11 'den\
,":ron....ma. (Xl. (.,,,, Neutronhil C....., ,,ienLMyclopc Aidas,
Checliak-Iiii4ashi ,c; ' rome (AR))., Complement disorders (De: components:
C 1 q deficiency. ::..;fec ,-ol proteins: CI      (Di), Factor I (C3b
inactivatt  deficiency (ACD 15" deficiency (ACM rroperclin deficiency (AO)
deficien_."  us enthocli:,,:iency disorders can includ: immunoC.:ord..,e
01conditions select, Prematutin inImmunodeficiency due to i! of immune s
\-=.1I 1ieredit:and  is.; diseases (Chr,,mosorne ',A.:lilies 20(e.g., 1)own
; idrome), Urea.%. complicatic. . from diab..:,- .ch a,; ,gangrenL
,lateithatory andfunction). Malnutrition, Vitamin and mdeficiencies,
Protein-losinu en:c-  Ipathies. Nephroti.. ynd-Myotor,.troph?cklc
c(H.nnamosur:.,                        Inmninosi, dri.HCorti(  ,..:ero
buim-cell mom- .ilial Jill  )(lies), Ink Vim........-hemsmeasles,
varicella), lit- ..,virus infection, ietiousnonucleosis, Acute bact:
bacterial or fungal disease); Intiltrat' and hematolc .losis, 1:  .kin's
disease aa,.. vmphoma, LeuU   ad uplastic . 



'lest:uvounds): and Mi eirrho -alma (Bir .nic act;Htis. Ike.  In certain
embodimenthe subject having an NK1-responsivt.. der can be iii need
olucaunent 1(.. :urns or wounds. "Cynically, such a wi-,,-.-  njurv that
places,ilicant burden on the subject's immu ipie. in SOIl!nts, the su: ct
is treated for a second or an  the surfa'..,       Al fig a 5cm. 10 cm- 15'
0more of the surIlice area fule ..Linject's Uody; or one or i  penetrating
he skit Inaling,I cm, 2 em, 3 cm. 4 cm, 5 cm, 7 cm, cm, 25 cm 50 cm ii
lenL.;th;Rita'id the like.  :t ha' resistant bactL:::115( -:used by. a
bacterium selected front multimcomAresistant .........coccus. resistant
Pneurnocc- us, untibio    sime. Azitltror Isol;Rdampin[bambino], I'vraz.
mide. 



oelscosid . apreorn.11oNacin. Ofic Etitiunarnide, aa, o.aninosalieylic  ..
InboCI it :. t 11K. cell : 11111l1110  .- - icr. In sonic embod:ins.
ini;.:.-iiitnod(:...1rdcr.I.,...11,1)od rn:ts, t can hay ea ,', cc o n (I
ar v iirimuriodclicienesorder. 5. some embodiments -.miunodeficienc',-
disorders can include uremia, diabct.infective complications thereof,
malnutrition, vitamin and mineral dctien. p1otcin-losim2,..
;tines.,',.hroticdy  or the like. L-ome embodiments miindisorders can hc .
10sed by immtmosii  ressive agom,ni, immunosi            steroids, anti-ly
hocyte or anti.lohulir monoc lonalantibodies; or In riiie embodiments,
inummodel cicncv disorders can caused Oi p.  ,: traum;burns. splene.:-
iesia. wounds. 15imp! t.e like. ni embodimentsitinodeliciency igt.r.
.yndrome (chronic fa nmune dy-:.!neti:syndrome); Lpst," 2ctions iral
fati-,ndromc. p,,.,-tralllantation syndrome ft disc;. cposure to nitric
oxide synthase inhibitors, agilig, sev 20comb  d immunodeficiency, \
:triable immunodeficiency:drome, and tl- Increasing -Nk eel:belief
disorders including, but not liii lied   a neurodei,Lent- a neurodflerative
disov:1..... :vlves degradations such as L._  



spinal, and peripheral ney at neuromuscular junctions more typi,. idat
cerebral x lcurons. Neurodcgencrative disorders c.:;  ngton's disea, .
_kinson's disease; -  , Kennedy's disease), spino,Alai- aa itrophi,:ter
nermia: burn trauma; ad..cro  in ,N.posure., meelve,i,..al injury; dam
seizure, chemically- ,Liecc.1 seizure, or ,ide dismut  (SOD) mutations: and
the ..o include det.)::ition of neon: :infeeti. ough multiple routes,
includin:...  ,;dativeupon reperfusion, and or gI Ind the iioin an
endogenous concHion stroke. heart att'...accidental mechanical injury, froi
inj:-.:rfus on sti,. insplanted organs). and the like. Alt(  be (l nvwed by
;schcmia include neurons, cardiac muselc  1 5sueskeletal 1TILIStilmonarv
tissue, panca,sue. anu he  Other d(less in \di,    le disorde  .Lie to
then.  ii ICVer. heat stroke, burn:.   vitv would be benel- 



ennal stress includes hyperthermi )+11Tmia); rciidi0fl ciamw!.c,  70c.due
to ).He light. ultra .adiaticuninuna rue he larnal   light. nue]: s, titti
the likL :issue ii  .;lpha radiation.    .:,011C.:. 1111:1 ;lauc(nia) and
the lib cted from methamphetzr.,:       ucicoside reverse transcriptase Ml.
. 0. arsenic, cadmium, compounds  reo ke). amine :,.id analogsteal ox
id:::metabi, mild)...s.aft:kc.  embodiments:Mon provi a meC. inhibiting
angiogenesis in a subject in need therec ;omprising admii subject an
effective amount of a compound as described herein. A angiogenesis- refers
to a fUnclain,j-Tocess olgene-a!ing nev, bwou-.esseJs 5Anoiogcric is
ii:ived with J:.ted . ms, includ.JV it ni :.mited to: t.. 



j iled MaCUL;Sration; diabetic retinopalliv retilionir graft fey-neo\
ascular glaucoma; .tplc nin A dclicienc\; contact 10-Tatitis;,:?erior
limbic kera.terygium ba Anis sicca warts: eczema: phylectenulos-hilis, Mye
degeneration: chemical burns   it ut -ter inic.-inlecJ MoorJ.;(1- terrien's
mai legeneration; mariginal .tic lupus: poi j)..::is; trauma; NV:...memo( .
Johnson disease: per.:. rd.., radial ken,'Jy; corneal - -clinopathy:
macular J generation; sickle cell aner-;sat.. . . . d; s    :Jic lupus
ervtly Jreti ang a rein:.    si s dis-pia; op -.1etachmer. -:)lications;
ariserl b' 01 mom jJ.ndroini  -li atheosis neovasculari .';itiOn 01'
fibrovasculur o  tissue including all tOrms - Ii leratitinopathy;
rheumatoid artn'  arthritis: ulcerative (Crohn: Bartoneth ..J1-icroscicro
Osler-Weber-Rendu disc:.agi( :...lanj -pull.. 



heinant10111Ctii0S1S;  ki(ln(.-?lopmental abnon::nogeno...ili
discloloratior hemen... )ma, neflammeus, or nevus simplex): per , ,
keloids; wound ,siranulation: vascular ildh--itch do (Rocheiegumt.(,. s
(11e1 icohaeter pylori): keretoconjunctivu. riodonlis; hepatitis:,
tonsillitis: be!:rhinit treeheitis, hronehit.nehiolitis: pneumonia, i: nal
pul .mery cdeiiie,,Idormitis: thyroiditis: thvre...,  Aometr:
.,domeruloner.ritis: inflammatory hone siruction: thromboembolieIluerger's
disease. Anti 10he demonstrated by any meth.- known to those skilled in tl,
. described hereiri) and I t. A "subject"et-LT:LA-fly a hut:. need. ol
veterinary treemmunion . ::-nt animal!-es, end the  ...witable
pi,.-2arriers or diluents mav iert ingredients whichinhi::.. biological
active.the compounds.. died herein. The pharm, . uticall.table carriers or
diluents shou': biocompatihn-toxicammatory,L1110 20-'her undesiieu
it:actions up(IR.- aunlinistration to :;Lt. Stand' empleh as thoed
harmac"ickipanv I:astt  Formulation of the.1.atinistered will v:ordin' to
thetie of administrat on sele..:.(1 (e.g., solution, emulsion,
capsule).Meal 



25Tsoarentcadministration inelu .. for example, sterile   olo-uline,
bact,.sali i-ine containim:. rhosphat,,.I si I h.,.: apsula:-11011Sqitlf'
-.Iodextrins are knovte art (Bak"Controlle BioloPncal Agents", JWiley"
:mount s the quantity of compound in v. ...utcome IS achieved-le compound
is administered 1.' 5 nvipoun,:l.-1\,ention v!,i-ninistercd to leer. a
"Ix,d luction in met,ist..re&'the snip.. .1d:or at, ;i..creaseLhe subject
cot I e treatment. When,-nnpound of the invention is adminis 10. Dject with
a an:0-resp, .,..:fer or an NK cell-respon "beneficial clinical
outcome":eduction in the seveor nor -.isociated with di(Jel. elimination
offl-non.or inethe the subject conic.r oh the absence old.- ...ndo a'v ill
depend on the nc n  nditi on arr..ne characteristics of the subjeci, _telt
heald-sex. body we t2,1-0 . lerance to drut4s. it may also depend on
degre.. everitv and type olcThe skilled artisan will he able to deter
appropriate dosages dependiu'.nes, mpounds typical, . per 



In some embod: ri itts.  id other factors. Li bout ()mgi amoui -  ram to
milligr : amounts of the compound per kil - aboutabout about I int.!,, kg
to ,abot 1rg to  ,out 25ike). When eo-adm: i tered with another
anti-...at,,ent for 't"cifo.funt" of ii - drug uAble do- -le skilled :rdin
the type or cancerited iiid the compound of the Myelin.   used.       The
compounds and p adr   istcred by any suitable suspensions or tablc-
inciexampi . int; us,-)cutaneous, ph....anical              topically, by
inhalati 10intrandrops) or rectally,  :oils arc    :heal comp,tions di 



.iuding, for eNairiple. i administration. Pare' SLIIllSi'lr I icompound and
hereinL,,lininistered orally (e.g., intrabronchiai :,-,tranasal, oral
inhaiat: :ling on the type ( .-aneer to be treated. _  :iistration,
xesent.;trated hr the f1 lowing cx:. ico to be limiting in ally way. :
Example 4: Synthesis of the compounds  A  WO 2010/048293PCT/US2009/061491
res ,fl()wd (Na2SO4), liltered and COl [Mated to give crude sowith acetonc
pure compound I (6000123.LAincd by ree a.ectonitrilk.'; MP'"C Ovcomposcd J.
3, 49,39;N, 12,13; found: C, 49.36,1' Table of Bond Distances in Armstrongs
for Compound 1   Table of Bond Angles in Degrees for Cod 1 



C.1:3 614 614 C1:' C: C21 C:1 1 1 C:1 C1:1 C:11 661 CS1 CS1  ainple 2:
Biological Aciilmpound 1 melanoma cells.ed at 5(0(  .1IbL:.nedium (DM1
\serai. eCHS Wet..ired17"C under S., hours of incubation, the test c.:Med
to the cell culture. lb,. 'list diluted inde (DIMS()) at 400-fold  ,-;
edDMSO\V;1nirutions 1,111N1 1 5fOld with the  :turnthe  :, Id Mho .npoun,:
indicated wi,:'KS ,:t-S. .,.(iLKO0, Doiindot ecimoloi2res. Inc. M 20at. Ir
>pica' Medicine and International Health, it minutes niter a 4mcubatic the
teanp:   and 2npaf0.1 with thi.a  



.11 Iiiii chicle (0.. . values  ,.)and 2 arc T than 12_5 JAM; whi:;value
for compound 1 i 0.8  Examples 3-7 5shock protein..:.,i. UM-truss c( and hi
-other pi -..!ins -denatut: protec  .ipoptotic dealt. AgetTh!cc the
protdin..oeu ei i p70 ca. 2 activ,:.inst a v. a insults, and may have
particul.  ncurodisord.reluctant activ:-. -, 1-1sp70 inducint2,. ittnd-; I
0of the m can he as,_,,,."in H v:iritly of ;1111.:LII Ilelirolm)H-il diceH.
1els.    15Example 3: Cerehral Isehemia (Stroke) The benefit or the;ed
treatment wit- the invention can 0:sedrodent models ash, mi. -1 (1(..-
Cummins. R. (1'evc,irtu 20(AT:-'Inviii rats. Szrok,/ed.
...atsano,theft,thon infarction is in( CUL WCIUS1011. A 4-0mtr-minal suture
i,i internal carot d artery "Ind is ac.intrat. tiallv to bl into the m ddle
cerebral artery. Collati.--)od t1o. . luc 



25Dram: -areial brat. carotid a..pound5-)sed jtv.rior to inductoi 'tion.100
once pc..roils Hines 1;:-.1 -;k or daily V ar -  ;mull mode of adm nish
atic ...or nttravenuuslv. Neurua.  deficit s pathei.:nraretion size) and
histochemical st ;Ificac?mpounds. Si flee (hi H H U \ civ  -:d dcatI-;rved
b ,    Example 4: Familial Amyotrophic Lateral Sclerosis (ALS)   The
efficacy of comnounds of the invention in the treatment of ALS can be .1cd
u SOD1 :Mc mouse model (Gurney, N4.1i., Pu I I'iii a, 10\1.C., l( 'ndc:.
Caliendo, "IDeng, 1: .: Cur..,. Ill ill 1C1/4   lam illill -..-;ion of
olveinc-to-aamino acidleads toIi neuron d sease in transgi i 15tm
H...............1 motor neuron loss '.-.ITI the spinal cord. the mice
became .lic by 5 to 6 months .  of the tr. 21r )parent ii- [hese animals at
.to ,-) months of al"... inpounds iit this time. The  'ia?,ample. 10 to :
adm nistered once per wc,h re,; r week by the ,. 



1-:ndpoin .iclutle functionai  panilicia l  ..10tC- :1(1110 in 1- de lust.
. ..ttho.1 hr. 75i on of nRInd the ..- -,f)trit- nn- nn a impact Oil mouse
s   Example 5: iluntington's Disease (HD) C mow- ?111"\?'irig wilds ()Ithis
di Ni.1...enrach,:ind Bates, GP.he 11D gene with an expanded C. peat is
sufficient to cause a neurological phenotype in tran genie mice. Cc!!
S7:493-506 (R.,1" Ilunth:u. BateB., and Mortoa. A.Jessi\ c mom: 1()hutmin I
fun' mg)11.. . CA.-peat expansion.;genie mi, have the end chuman 1-1D gene
N.) I I 5-(CAG) :t expansions. The micehibit prouressive neurol pathologi?
11D, including abnormal andof untal -noveme.Tits, tremoand epileptic
15seiv.ta,.   behavi, s earl.eks ()I age, th,-)kry lflL. .11s. 1.1sp7t1
.rmounds of the i,.ntion can be adir  oraldoscs of 10 - 1 00 mg r,'1.- kg
of hod: 



: it)us times (.at 5'eeks of('ompoim multiple different d.;chedlli,nee per
week'SUS cek). Performance on more rodent mob.. ;ests SU -od ap-T-. print
test  :5 the at.. younds in pr. cc.  Example 6: Parkinson's Disease (PD)
-c twoploAcIs of PD ir Clik21111C;.11ThCSti i.A1%(').-',t(tigniond.
-disease:witii animal mode 11. and Oertel, W.I1. (1994) Fr.
'res..!generatioi neurons following inira,ariav1/4'ithcfroxydoi.  :mbined
retrot2,rtwimmunoeytochemical study in iii he \IP'IT (La ., rno.  10an :
f),6-htr- /?cA.:r models. in\ enthe 6-011 DA is des?     stemic:.Mrr the sc
?)-inclucmpotift     



Young adult male 15int() thc striatum Nith Fluoro-Gokl (1 - an i -rder to
facilitate visuali -   I1C .loll. I ii, ;ubstantia..he site : P1). Under
anesthesia, . -211cinn ant..., mm Ye.  dura into .riata). Lucile injection
of o-01 1D jlissoi V..  20t_ti sal me: Sigm;o the stri- In on one sick
t':a. brain,ne as the Ft...; injection. 11sp70 inducing, compounds of the
invention administere L-enous)ral administration at doses  . npouncan 1.tt
tht: for cipie) s,aent 25.eks all.-011l.)A injectio, ) itchs as mottred
in-life at variout. : mem .)tational) heircl... ical neuro :.ical read-out,
and 2) the brain .moved alter s:c, thin - lions are r  - ,e using a
cryostat, and  irn,oc1-1, ..,..y. is per1 as de. bed in /igmo:-  ,
induci!,:ipoundvent ion is1S1n. .lehaviiell as t:. the losgral 



5 Example 7: Alzheimer's Disease (Al) tran7111 C fliC;:....ls of A-"acli
ofricai. ro.: omb, 1.. (ion  10\Vrigh. Saud, I.. Mueller..:an. D.., I
lard--ada" (Ni.. bekrrunkin, S. I Is :,'pc ype in transg,ciiieaee carry;m:'
precursor s nein an iinsgenes. Nature -node] contains two differci:..:iated
with Al 15 rivloid pre,.,or protein (). The inubily..V10. , has c':
bcta-protc]it..riv age. a],. extracelli:eta deposits n: !Cr mutat /.6 and
the DQ1 20numbers of fibriHar A bet than their singly transgen 'icing
compids of the iii cut times. Iof mice at thiart of drtb, dosinsi2 ni_,::,
_ I-eminent Stamm': ..ibic --months of tc inpus  ..ctublt2. r .example, 10
to Is:. bo(...,ht ae.ercd oi ... week  -- nes per week by the' tra\
,routI-t of drug treatment. be ,,,,,ess,20 by measuring,,"t the brain as
well as by assessing : tenon of 11. nice in a maze lest.  Example 8:
Measurement of licat Shock Protein 70 (1Isp70) =.11t1bered by a sand  ., 



Biore. Victoria, British Columbia. CANADA) accordint2t lied 5prowbrief,
L.-7i.! '!-' -lama spect-ns and serial concentrati,ii lispptured
plateanti-Ilsp70 antibo.-  -atei;x2t .a biotinylato''-isp70   incubation
\kircninvidin A licr ..mhound in .CLISIIN  ated Iii [ curve. Example 9:
Measurement of Natural Killer Cell Cytotoxic Activity The followinti,
procedurc can be employed to assay NK. cell tieti',!  15subje . Ptittai
cytometric method l'or Intim  I Meth(   anced green tluoresL: (N 1<.ctivii
. -7, the entire teaching-wiucl  20-thods: lluman erythroleukaemic cell
line, k56?,ktained lcrican Type . Colic) medium ((',i  Gibe() I \
orogen:)plelllented.0heat cal lf1-sco.00 t. 25histranscluced with which ci.
1: reen flesceni pu7Stable cell line is selec 



antibioti,About 90.61),',,,cells arc it cc Littioii   jeer s periphe.
tes and reeei \  sodi um heparin (Product Nut mononuclear culls (P13)p
\'aentaillerPreparii-.tax , lin:,   .rwo-fold seria;/..,t1 effector cells
(patien ' concentration of 1 X Ilrdividual tubes. Log phase growing ta1
cells are adjusted medium  .:)M1-16 -entratiL :ticcror  id tart)(
10ineuh-115%1 en fliicru10H 01 pro; .icentratiordile(' to each tube
ineludin and Iu,..c.mtrol tubes and t1 tiuiiatecl at room temperature or 1
- :-np FP and  )bta ned. collected forData analysis for performed in
CELLQue:. Becton Dickinson Biosi. .11ittnerate liveleaclrget cells. IN.;L(1
dead :. 20threshold of forv,,uik.4 A*6111. scatter, Example 10: Inhibition
of III VEC cell migration thewilds of the ir affect 



function.uman umbilendothel al cell RV::m Igiation 25.. pre..mpound of
ill.' - mher 4.11 plates and ti;..p.pseagil rmed with the live cell imagm
rn on an inverted microsup!- 6-7% CO2 The ternp37C, images ary 3U 1111.11CS
1061n10 second!,  dluent IltiVEC cultures arc scraped similar: culturing in
I ILmedium for 15 hr without treatinerj ;ens. which ap..ts tune-lapse
sewfor cal.* '- 1, are used as indardizelcorrecttion rates. Then,ion of
treatment : imaged atnteto generate time-lapse image ;ovi, -re further anal
v/ed by inco,urn,,., areas Teriments, I l' 'IX'  'is hy III 1nce ul.
rnpoundsnvc,:On 1 .)and 1are ex p..nigratt, area.thai uompoin on theation
of activated        pot:-.-"- .1duced by  expeL         tor ihrink aftet 22



15comp-Jim:,otthccut Example 11: Enhanced VE-cadherin junctions of HUVEC
cells       An immunoflooroc-eonco ct tidy 1 c 10i-formed by using anti-V
efidfx antiboditexam, betwe LIUVELcells  vith DVISO o.und of the invent1:
11) . d tOr imm DMS0Atration is 1 00 Linenthe limy . torescence sigicwith
of 2 pol?.herin Absstainimoh a Fr: ary antibo. is expected that with
compounds of the 25in ennui:. ilerin stain 11 1),,:rncly strong in
:ell-cell junction regions, but not -MI:egions compare('that in DIV1SO
cultures. Compour cc. , Alliance tlu: sembl, lii ough induct ,  ',ICC1.111
!...1V1cadh. contribunni2, erlect of con-wow-hi, n,./1. ii I epiirtm.L.
at th(eft reducing permeabiht?' o : .1 inhibition and the potc4iogen(   



trly shown and descri}-. it will he undcrslood -s may be mac . . in\
entiompassed byappc  Illua is claimed is:  .)und of (laitethe
compour64eater thakpurc Tih4 compound of Claim I, wherein the compound1-41
pure  npound of Claim 2, wlierem the transitioniiiemn has a chargc, e
compound of Claim 4, 'her44-   t- or Pd 6.mpound of Claim 5, wherein the
transition metal cation is Cur', wow:lain nw herein ,  WO
2010/048293PCT/US2009/061491 compound of Clai  1, wherein tar ratio of ide]
or deprotonate)rm thereof to transition mcU t_heater than 0.5 and ec1 to or
less th, _ compound oil( amide orpmloiiaicriii thereofIlion mewl cation
whpoundCerem the compound is greater than 13. The compoundX is, 14. the
compoundw herein X is  



16.A -Alaiiccutical corn  nion . nprising a compound and a pharmaccu: .
eptable earrii   nr dmt, where' he compound comprises a hiH thiohydrazide
anticrepresented by theing, St  or a deproionated !Orin thereof complexeda
transition me 17,tarmaceutical coinposi1Claiin 10, ' liereiii the trans: is
Ni , Cu , (AA; 1Pt2'01PdA , CUIrein the niok deronated It-am :transi: - ham
0and equal thail 1.. iharmaceutical con- smolt comprisin:. compound represe
. luwin . ruetural 0nulin  and a pharn-ntecutie   eptabic carrier or
diluent, wherein X is a traiion ink.:cation wi large. 20.1). \\ herein tt..
A methos of treating a subject with cancer, said method comprising
administering to the subject an effective amount of a compound of Claim1 or
a pharmaccutical composition Claim 19 The methos of Claim 21,wherein the
cancer is melanoma administerin to the subject an effective amount of
paclitaxed or a paclitaxel analog and an effective amount of a compound of
Claim 1 or a  pharmaccutical composition of Claim 19 The method of Claim23,
wherein the cancer is melanoma 






