Compounds and Met hods for the Treatnment of Cancer
Field of the Invention The present invention
relates generally to the field of anti-cancer

wobtergpys Mre particularly, it provides orgagQirwsz007/001127
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arseni ¢ conpounds and nethods for their use 5 in
treating cancers such as | eukem a and solid tunors.

Background of the Invention Despite prowess in
| eukem a therapy, nost adult patients with | eukem a
still die fromdi sease progression. Arsenic trioxide,

an i norgani c conpound, has been approved for the
treatment of patients with relapsed or refractory

scut o KORSVRA S Pt BTTHeRBRop A Rcer

Prelim nary data from China and the recent experience

i ieldef the dnverdiglbyer ;| suggest a role for arsenlc
trioxide in the other hemat ol o ¢angers .as
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ther eo‘}h Rg'n]%g%?geﬁ%c ars%mcal {OA) manufactured for human use, melarsoprol,

has been evaluated for antileukemic activity (W09924029, EP1002537).
Unfortunately, this compound is excessively toxic to patients with leukemia at
concentrations used for the treatment of trypanosomiasis. Therefore, there is a need
to identify arsenic derivatives that can be used for the treatment of hematologic
malignancies and cancer in general, that have similar or greater activity and lower

toxicity than arsenic trioxide.



R2 R3 Ra"41 (I) wherein Xis Sor Se; Wis 0, S, or

(R (R), where each occurrence of Ris independently H

or Cl_2alkyl; nis an integer from2 to 20,

preferably from5 to 20; RI and R2 are each

i ndependently malkyl; R3is -I11, C _loal kyl, or

C0_6al kyl - COOR6; 123" is H am no, cyano, hal ogen,
Smﬂﬁ,)glrv oblTkyéntionet eroaryl, heteroaral kyl, carboxyl,

CI_1oal kyl, Chioal kenyl, or G _|oal kynyl, preferably

H & b Cs?ectQ'f' ithe ]bkeser@d%clo&ﬁfb l}ﬂ@VldtﬁG{f@nﬁHﬁm@anﬁl kyipounds with

-0C(0) i oal ky -OC(O)aryI or a ‘gﬁll d
antsczmsetrmtrwﬁues bi saRm eplepdraerity Jas Meseniis SR HPTENgpmPpounds

18]S ishérbort ed

havbnrga nrsuﬁ SM%BD@QQO% P%h%?‘ﬁ}g%gr a:%géﬁ OH, cyano,

G _l oal koxy, amino, O-aralkyl o4-0C(0)Clloaral kyl,

-0C(0) Chi oal kyl, -0C(0)aryl, qr a glycine

substi tuent; and Re s_K_or i oalrkyl . I n one

aspect, there is pr O\ ded- und haying a

structure of formula = yr maceutical ly
acceptable salt ther f 54

wherein

Xis S br Se;

W is O, S, or (R)(R), where each occurrence of R is independently H or Ciaalkyl;

nis an integer from 2 to 20, preferably from 5 to 2&);

R' and R? are cach independently C;_soalkyl;

RYis 11, Cioalkyl, or Cgéalkyl—COORs;

R* is H, amino, cyano, halogen, aryl, aralkyl, heteroaryl, heteroaralkyl, carboxyl, C;.
roalkyl, Ci-jealkenyl, or Cy.joalkynyl, preferably H;

R* is -OH, -H, -CH;, amino, -OC(O)C/.jearalkyl, -0C(0)C_1palkyl, -OC(Ojaryl, or a
glutamine substituent; or

R® and R together with the carbon atoms to which they are attached form a substituted or

unsubstituted aromatic ring

R’ is —OH, cyano, Cijoalkoxy, amino, O-aralkyl, -0C(0)C.jparalkyl, -OC(O)C1.joalkyl,
-OC(O)aryl, or a glycine substituent; and

R® is H or Cy.iealkyl.



0D wherein Xis S or Se, preferably S; Wis 0, S, or
(R (R), where each occurrence of Ris independently H
or a Ch2alkyl; nis an integer from2 to 20; Rl and
R2 are independently Chioal kyl, preferably RL and R2
are independently sel ect ed fron1nethy| ethyl

) Oglaqqg anﬁ%tal'lﬁs;ggg 1 %gwfl%daacéniqguﬁg havm%a str Jnure%nf formula (I) ora

phﬁﬁqﬁ&eutl@&ﬂ@l ¥dptabedagi@aesfl , heteroar al kyl, car boxyl
Chi oal kyl', Chi oal kenyl, or CI ioalkynyl; R4 is -CH,

-H, -CH3, am no, -OC(O)ChloaraIkyI, -0C(0) Cl4oal I cyl,
or -0C(0)aryl; R5 is -OH, cyano, Chioal koxy, am no,
0-aral kyl, -0C(0)Clmaral kyl, -0C(0)Chi oal kyl, or
-0C(0)aryl; and R6 is H or Chigeal kyl, preferably H

I n anot her aspect, there is prlovided the use of a
conpound as defi ne@&'abo [ uf acture of a
medi canent for_treatifg cangcer.'nj I'n yet another

aspect, there is provi:deg@:a gharwaceutica

conposi tions, conprising a conpound as defined above
and a pharmaceutically accggtable carrier or diluent.
In still another aspect re is provided a nethod
for the synthesis of a conpound haying a structure
WhEClnN) - co2H  NH2 CORH Conpound A conpri sing reacting

X \Whgr(glp u%?’efg%.ygg' %yét re o ur £ t(ﬁiﬁ{ O&H«H!a aeaél?'ol:é%’aé (c}} R is
independently H or a Cy,alkyl; n is an integer from 2 to 20; R! and R? are independently
Ci.palkyl, preferably R' and R* are independently selected from methyl, ethyl, propyl,
and isopropyl; R*is H, C;.1palkyl, or Co,eaikyl—COORé; R* is H, amino, cyano, halogen,
aryl, aralkyl, heteroaryl, heteroaralkyl, carboxyl, Cy.ioalkyl, Cioalkenyl, or Cyypalkynyl;
R* is -OH, -H, -CHj, amino, -OC(0)C.jaralkyl, -OC(O)Ci.alkyl, or ~OC(O)aryl; R®is
~OH, cyano, Ci.jealkoxy, amino, O-aralkyl, -OC(0)Cy.jparalkyl, -OC(O)Cy.palkyl, or
-OC(O)aryl; and R®is H or C|.jgalkyl, preferably H.

In another aspect, there is provided the use of a compound as defined above in the

- manufacture of a medicament for treating cancer.

In yet another aspect, there is provided a pharmaceutical compositions,
comprising a compound as defined above and a pharmaceutically acceptable carrier or

diluent.

In still another aspect, there is provided a method for the synthesis of a compound

having a structure
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with a conpound having a structure in the presence
of an am ne whose hydrochloride salt is soluble in
nmet hyl ene chloride to provide Conpound A, wherein the
reaction is free of pyridine. O her objects,
features, and advantages of the present disclosure
w || becone apparent fron16he follow ng detailed
description. It should be pnderstood, however, that
the detail ed descriptiog
while indicating preferred WO
2007/ 082104PCT/ US2005/ 00A127ZNenbditle rent s of t he
i nvention, are gi@En by way of |illustration only,
si nce various changes and @odi €Ogtati ons within the
spirit and scope of the invention will becone
apparent to those skill@gnpoanlihe art fromthis
detail ed description. Brief Description of the
QoG Sacting | hdSAOME atshctin of ifdrimala |
“mﬁﬁtﬁgg§%??g2?§??3e res%%nse of HL-60 | eukem a cells
in the presence of arsqﬁyﬁﬁﬁAggnpounds A, B, and C
Figure 2 shows the in vitro anti-proliferative
3 0 2 kem a cells in the presence of
Wh%?@@ﬁ?@%ﬁ‘%ﬁ?%%ﬁﬁﬁgﬁﬁ, D, E, and F. Detailed
Descripti of .t vention 10The present invention
W“%?SWF é?d§QW§ 5?8% organi ¢ arseni ¢ conpounds.
In certain enbodinents, thke organic arsenicals of the

present invention have a [$tructure of formula (1) or
a pharmaceutically ac £Otther eof
H
HS\/j\n/N'j NH;

O COH

ffic exanples,

in the presence of an amine whose hydrochloride salt is soluble in methylene chloride to

provide Compound A, wherein the reaction is free of pyridine.

Other objects, features, and advantages of the present disclosure will become
apparent from the following detailed description. It should be understood, however, that

the detailed description and the specific examples, while indicating preferred
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(1) 15 wherein Xis S or Sc, preferably S; Wis 0, 5,

or (R (R, where each occurrence of Ris -

i ndependently H or a ClL 2alkyl, preferably 0; n is an

| JSrom2 to 20, preferably 9 to 14; 2Q@RlyanBioo1127
Wdi?%h‘g(r%gfl ndependently G _| oal kyl, prefer abI yq’gl }Ugﬁd R2

are independently sel ected from nmet hyl , et hyl,

propyl, and isopropyl; R3is -H C _ | oal kyl, or

C3_6al kyl -000R6, preferably H R3" is H, am no,

cyano, hal ogen, aryl, aral kyl, heteroaryl,

het eroaral kyl, carboxyl, G _|oal kyl, Cl.1 oal kenyl,

or Cl.loal kynyl, preferably H, 25R4 is -OH, -H, -CH3

am no, -0C(0)Cl 10ar al lsince various

sm@e@m% SrdrErem ey S b gﬂﬂfﬁ;ﬁﬂo"w since v

CFQ hﬂ@ﬁﬁﬁdiiﬁﬁ‘ﬂlm withiarlad dojiit andGCPER gméfpkg,qm will become
-0C(0

: C1 C(0).a CH or
@par@giltqtﬁs@;ﬁe S‘ﬁﬁ?ﬂi ‘?‘8#&%53?%‘6&“&%% i's H or
bl y H. . I'n certain.
==Wri s selected fromO and (H)(H),

oagnt{ Bx.to(fg&':aﬁvé' REBAst 8F BD-60 Bukemia

preferabl h g}? v
5 certalhg‘%ﬁ&ﬁ‘é% Weh s an integer from9 to

L8Hs in the presenckBf @ﬁ:&ﬁ@alrmmﬁmdd%n’@saﬂ -and R2 are
i ndependent|y selected frommethyl, 10 et hyI pr ogPJé
and i fﬂi’@fr@méhowk thed e vitad mtepb:dd@ﬁbm @Spqqseg émia

Sl A g7 B e

Detalled Description of the Invention

10 The present invention provides a number of organic arsenic compounds.

In certain embodiments, the organic arsenicals of the present invention have
a structure of formula (I} or a pharmaceuticaily acceptable s;ﬂ.t thereof
R4
R X , R®
Pis/ nh
RZ R3 RS' W
@
15  wherein

X is S or Se, preferably S;

W is O, 8, or (R)(R), where cach occurrence of R is independently H or a Cr2alkyl,
preferably O;

n is an integer from 2 to 20, preferably 9 to 145

20 | R! and R? are independently C_jpatkyl, preferably R and R? are independently -
' selected from methyl, ethyl, propyl, and isopropyl;

R® is —H, Cj.1oalkyl, or Cg-ﬁalkyl—COORG, preferably H;

R¥is H, amiﬁo, cyano, halogen, aryl, aralkyt, heteroaryl, heteroaralkyi, carboxyl,

C;.10alkyl, Craalkenyl, or Cy.10alkynyl, preferably H;

25 R%is -OH, -H, -CHa, amino, ~OC({O)C;-rparalkyl, ~-OC{O)C;.jpaikyl, or -OC(O)aryl,



In certain enbodi nents, conpounds of forrmula (I) are
selected from5 10 CO2H -"As, .. $4. 0O2H and15
Anot her aspect of the invention relates to a nethod

wohed7deh@s Synt hesi s of a 15 conmpound of f or nulpaT(uskie7/i127
wherein Xis S or Se, preferably S; 20Wis 0, S, or
(R (R), where each occurrence of it is independently
H or a Cu. 2alkyl, preferably 0 or (R(R); nis 0 or
1, preferably 1, RI and R2 are independently
01 _70al kyl, preferably RI and R2 are independently
sel ected fromnethyl, ethyl, propyl, and isopropyl;
R3 is -H or Co_6al kyl - COOR6; R3' is H, am no,
cyano, phabragler; aryl, aral kyl, heteroaryl,
het er oar al kyl , carboxyl, Cnoal kyl, Cnoal kenyl, or
CRD 8 L O lano PT ehsikedby, \antino, O-aralkyl, -OC(0)C,.jaralkyl, -OC(O)C,.

1oalkyl, or ~OC(O)aryl, preferably OH or Cl_loalkoky, more preferably OH;

and

5 R%isH or Ci.iealkyl, preferably H.

In certain embodiments, X is S, W is selected from O and (H){H), preferably
'O, and n is an integer from 9 to 20. In certain such embodiments, n is an integer

from 9 to 15.

In certain embodiments, R' and R? are independently selected from methyl,
10  ethyl, propyl, and isopropyl. In certain embodiments, R! and R? are both methyl. In
certain embodiments, R® and R* are both H, R*is H, and R’ is OH.

In certain embodiments, compounds of formula (I) are selected from
3 CO,H A8 CO,H
Sas R Sasm X
l 10 [ 15
and

Another aspect of the invention relates to a method for the synthesis of a
15  compound of formula (1)
R4

R, _X RS>

g-

Rz Rr3 . RS'
uy
wherein
X is 8 or Se, preferably S;

20 W is O, 8, or (R)(R), where each occurrence of R is independently H or a Cy.
salkyl, preferably O or (R)(R);

nis 0 or 1, preferably 1;

R! and R? are independently Ci.ioalkyl, preferably R' and R are
independently selected from methyl, ethyl, propyl, and isopropyl;



R4 is -OH -H -CH3, -0C(0)CliOarallcyl,
- 0C(0) Gmal kyl, -0C(0)aryl, or 5 a glutam ne;
R5 is -OH, cyano, Cnpal koxy, am no, O-aral kyl,

wo-20Beeepoar al kyl , -0C(0) ClL. i Oal kyl, -0C(0) argruseso7aoii27
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20

gl yci ne substituent; and R 6 is H or Cnoal kyl,
preferably H, wherein a conpound having a structure

of forrmula 10(R1) (R2)AsCl is reacted with a compound
having a structure of formula (111) HX R3" W(IIIl) in
the presence of an amine to provide a conpound of
formula (11). 15Preferably the amne is selected such
that the hydrochloride salt of the amne is soluble

i n netkyisetBords. efikyecOOR®cert ai n enbodi nents, the
amne is selected fromtrinethylamne, tri ethyl am ne,
and t rii $ofir apitloanyane, hgdogdng nal) araliyl, h@bmalrjdnhﬂmaiaﬂk}’l

R T S 5??&%‘%&%”%3% iyt ree o
S?E‘O."ﬁ@" SRELAT Y %hzgf—fbé b BSOR Rt or

ianglependgnt | y sel ect ed from rret hyI et hyl , propyl,
and isopropyl; is reacted with a conmpound having a
structR s—eﬁ)H,fqyang,l Gu-10alkoxy, amino, Q-aralkyl, -OC(O)C\.jearalkyl,

-OC(0)Cy.10alkyl, -OC(O)aryl, or a glycine substituent; and
R® IS H or Cy.joalkyl, preferably H,
wherein a compound having a structure of formula
RHRHAsCI
is reacted with a compound having a structure of formula (I1I)
R4
THX : RS

nT
'
R RY¥ W

(11D
in the presence of an amine to provide a compound of formula (1I).

Preferably the amine is selected such that the hydrochloride salt of the amine
is solubie in methylene chloride. In certain embodiments, the amine is selected from

trimethylamine, triethylamine, and triisopropylamine, preferably trimethylamine.
In certain embodiments, the reaction mixture is free of pyridine.
In certain preferred embodiments, a compound of formula
R RH)ASCI

wherein R' and R? are independently Cy_joalkyl, preferably R! and R? are
independently selected from methyl, ethyl, propyl, and isopropyl;

is reacted with a compound having a structure of formula



in the presence of an amine to provide a conpound of
formula (I1). In certain such enbodi nents, the am ne
is selected such that the hydrochloride salt of the

woabdim2ies sol uble in nmethylene chloride. |In eertmbiwzooii27
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such enbodi ments the amne is selected 5 from
trinmethylam ne, triethylamne, and triisopropyl am ne,
preferably trinmethylarnine. In certain

enbodi nents, a conpound of forrmula (H) may be
purified by washing (e.g., as a solution or a solid,
such as crystals) with an organic solvent, preferably
an organic solvent in Wich contam nants such as the
hydrochl ori de salt 10 of the am ne as descri bed above

is soluble, preferably meth Iene chl gpifle. : | f
a chiral center is preseRR; i3pgneric forns are .
within the scope of jde i veng‘;} on.N egar di ng the
stereochem stry, the n- IMugol elog rules for

det erm ni ng absol ute stereoghem Hy are foll owed.
These rul es are described, for exarrpl e, in Oganic

str I st
ShaPk e an A A AR BB I conain s
1&ﬂbdi?r&pnmmle amgucisiselecied shelr iy thie hydrogbloside galbyf the amine is
og & Wiaethylene chloﬂ?l% tIHX&'EElh QikH it difhemt te r—ﬁiﬁﬁe is selected
6% rnaceu? gﬁ nposi t1ons conprising a conpound of
fﬁmmhme(ﬂy)mnme(ﬂnle)hylmma, middriireppylastng. prefewEbpt abl e
sa%&ﬂthmfof and a pharmaceutically acceptabl e
et of carrier. In certain enbodi nents, the 20
pharnaceutlcal conmposition is an aqueous sol ution

that hascafitdb&BERAts! Q%ﬁ&woﬁoﬂlgtﬁfﬂb Ye pirifi&®by
range fromabout 5 to about 8, nore referabﬁy in tﬂ@nt

r WATNS (e SBFoIPLUtEPN oF :39digs suph as crystals) willy, nic so

a5Resib19tn Bpﬁani&ééﬁ%rk HwWR{ Ao @niRari®idtAds ey hidischloride salt
treat nent of  cancer Con‘prl Si ng adm nl steri

t ¢icthe pesing %Sadqswb;ﬁﬂf abeVE ol PEcTprabl @Bﬁﬁlﬁg’aﬁ ghlsgde-
formula (1) or W)ZO?Y/ 082104PCT/ USZ%O?/ 001127 f£th
The i nferfhigheen %rds PEpssRieal] {SgMhis ToRES P VAU ISSERRE of the

OfnvEQI R Begaldin® thel sterbdcheistdy, ﬂ{ba(Dd]ﬁxCExlgb]dclaJeiog rules for
acceptable salt thereof, in tgg %@ﬂ# ctur

SRS RBHEDP IR S e ERIFEEre ¢ Friggre Apipribed, for

EBHQ@I&YQH*C gaxhb @h@M Fbﬁ a6@ Magteed): (16868 ad Toirilelt Publishers,
tunmor, such liver, Iee

(BounhadA@RaD: §s¢trona$fa vl B e SRt corporated

by reference.

The invention further provides pharmacentical compositions comprising a
compound of formula (f) or (XI), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable diluent or carrier. In certain embodiments, the
pharmaceutical composition is an aqueous solution that has a pH greater than about

5, preferably in the range from about 5 to about 8, more preferably in the range from
about 5 to about 7.

Another aspect of the invention provides a method for the treatment of
cancer comprising administering a therapeuticaily effective amount of a compound

of formmula (1) or (I1).
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smal | intestine, pancreas, blood cells, bone,
col on/col orectal, stomach, breast, endonetrium
prostate, testicle, ovary, central nervous system

woS6é7bs2d¢ad and neck, esophagus, or bone mar ipEWrsesI7801127

hemat ol ogi cal cancer, such as | eukem a, acute

pronyel ocytic leukwilia, |ynphoma, - nultiple nyel om

nmyel odyspl asia, 10 nyel oproliferative disease, or

refractory anemia. In certain enbodi nents, the cancer

is .a |leukem a sel ected fromacute and chronic

| eukem a. Thus, in another aspect, the

invention conprises a nethod of treating a patient

Wi L0 BANGOL ORI 2100 Ul Rlethralcolthobiad bNrAld @Nér @), or

conposi n-conprising a ound fornulg |, .or P

@mmmmmmccemwatutbﬁm s Ind&e BEnERgM g oL Rpdicamgpt for
her u% ally effective anount of a conpound may be
ife%fﬂ%fc g, 1 -500 ng/kg, or 10- 100 ng/kg. In

parti hin e@tﬁ%’ LHERS Sthe LieeFRE &Eb@teﬁ%n@ @@Bl’idl Siftnor, such as

admi nt erlng e conposition dall {}11% P 4
Tsrai ﬁmgl Bvergispideat kidnew(sashies roehesd a‘}ﬁ‘dﬁﬂ ymph node,
admi ni st JTB1, GRFRAGhS Breast,
s ohen iRy R SRR POAE, (Do o FTRIcS Bres
d:rmoﬁcetmm préétbiey Watuc;lv,eovamutcéstﬁﬂ@ieaﬁl&s seleB i head and neck,

ni stration des f&f dueRtak RMKERY: te
%ﬁog e ‘Efg) CREVT N q% ag?IB nlfb%l Stration will T

pi@lnrye}bogi&@ ndleoin, Hmphqu@ mitipleaexslomp yeledsriagideer .
gzé' omoé%l%rﬂwenggease @éﬁaétgg' d%%hhg 1y Qe BEEMBSHIRERS SBie cancer

one of nore I onal agents .to the
ﬁ;ailleﬁlfﬁrma'ﬁﬁectadi diom andé audchronivdgulisania.

all-trans-retinoic acid, 9-cis retinoic acjd
or asﬂ“hnt;ma]a;tth@t ased, hean\ention REFPEYE Gt ‘&%H’Eg?at%a
Pﬁé ggm% g’eltl%gm?)?iﬁﬁ{é 1H1§fe§‘iﬁ¥ 10 ﬁl@(ﬂaﬁ&h%ﬂﬂﬂwosﬂme

RBFRSRe éd other cancer therapies . .
kovapsising atcbmpaumd of forap ebnhaé’ﬁ'éP%‘éﬂ SORROSHIORTE @F%Fﬁ‘ ©

%?\ﬁog@wo eta %%%aﬁ)}( oFBG IR R of J‘Eé&ﬂligd&nﬂ mMAbé 0.0S 1000

mnistrati on are cont

at ed |ncl%|ng d
nagkgnal SOOSygfkgmrdO 1 §oene/kse s RAIERIGE FBROSRFNy the metho
gll;cg??rlr g‘??e a 1stQiFi‘ L#&%Sco Lide B3RRdMidRstheatoBmpMted that

r avenous, i ntrathecal
Itﬂ&tﬂﬁ'mk bresticek mayntlvdwg morltble adavipTasionst Thpmeghod may

t unor.al asc at : r agheddtive route
Ry IR RS paBROFORLL, SRR R, by WjLamh PaeRiive routes
end @mmmsc)aladmlmmmiogsiegmed ip decpeeificdipn may also be used and
zﬁegc léh? {qg djmxl‘ms%%ﬁf)ﬁ il nﬁ%ﬁ@l deEQrHP&ﬂhe tJBeCRBabeation of the

ecta Definitions
cancer. In certain embodiments, the method further comprises administering one or

more additional agents to the patient. The additional agent may be all-trans-retinoic
acid, 9-cis retinoic acid, Am-80, or ascorbic acid. The use of other adjunct cancer
therapies, such as chemotherapy. radiotherapy, gene therapy, hormone therapy, and
other cancer therapies known in the art are also contemplated in conjunction with the .

methods of the present invention.

atious methods of administration are contemplated, including regional,
systemic, direct adrainistration and by perfusion. Such methods include
administration by injection, oral routes, intravenous, intrathecal, intraarterial,

intratumoral, administration to tumoral vasculature, intraperitoneal, intratracheal,



The term "Cx_yal kyl" refers to substituted or
unsubstituted saturated 5 hydrocarbon groups,
i ncludi ng strai ght-chain al kyl and branched-chain

woabdws2@Eoups that contain fromx to y car borsTius2doh@o1127
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chai n, including hal oal kyl groups such as
trifluoronethyl and 2,2,2-firfluonethyl, etc. Coal kyl
i ndi cates a hydrogen where the group is in a term na
position, a bond if internal. The terns
"C2_yal 1cenyl " and "Clyal kyn yl" refer to substituted
or unsubstituted unsaturated aliphatic groups 10
analogous in length and possible substitution to the

| s _des alt uieAdting) sabaitaheasttopivel,
l& ﬁ%‘lu%m 7 %HOQF% %g%ﬁﬁlggggcf?%{él The term
n4sal Bad:dabxvﬂcosdf arogeridalarecty) aad ﬁ gr oup havi ng an
oxygen attached thereto. Representatlve al koxy groups
Dafihitides met hoxy, ethoxy, propoxy, tert- butoxy and the
like. An "ether" is two hydrocar ons C rasa am

S

| i nke@bbsermn Cusaiyl arterniacmbEiHip

, B%drg%or?&lf&oubg‘ @ﬁclﬁ&ﬁg%frﬁxghhaﬁmﬂblkyl mﬁ?breﬁdimd dhsmmikyl groups

es an al

The_ term ™
t}stedorheme?rqm xfte yeRBoRs inythe ehaiy 1§ d@‘r%‘l?%""g‘ﬁ‘as%‘g‘% iy
1PJ %ﬂeﬁ%yémgi o Qphtﬂ{aﬁ:cr&%}l Natc. aCb‘dlfcy} asditeda hﬁ:lre gem where the
I NCl U

ered Q3?|tute= 2 OF 4% and “C
gns!pbstn amma&pmt@, b@daf BHEDPC YT Ch *

Jg"t 2RA sﬁ&%tﬂtb&‘ r hSsubstith@d. unthiBratedl dfiphatiy gfough SO
es polycyclic rin

t h
e A Gy AL A28, ot o
Forhtam at‘%gdsptj)rm qbid &%pmr@ raspattile@@st one of the

I's aromatic, e.g., the other cyclic rings can
be cy fh%%{aﬂﬁ%’ J‘ég.saﬁéb%ly‘? ?éféﬁw I C.Qaﬂﬁylogbkthmg a;anyyga,n

het eroaryl's heterocycl 5 Ar
iatta¢theddhdsetnz &?@fﬂsﬁ%ﬁ’(%é]i eReEr gwg ié 01‘/ Propoxy,

xjﬁloh{zﬁ B0thd B, | Akeether” is two fﬂ?&oéﬁﬁ‘b@&&:ovalently linked by an

arma eutlcall accept abl ere
rosﬁfsﬂm t deqomdisely t@ﬁhﬁlmﬁrﬁ og an 3%?{@6];%}5?3?? 'lkyl 49 ether is or

ggﬁg orns whi ch are, within the scope of
soun medi ¢ j udgment, suitable for use in contact

W th the ding Sg?ﬁrﬂi(y » as used herein, refers to a Cygalkyl group substituted
with an aryl group.

The term “aryl” as used herein includes 5-, 6-, and 7-membered substituted
or unsubstituted éingle-ring aromatic groups in which each atom of the ring is
carbon. The term “aryl” also includes polyeyelic ring systems ha’ﬁng two or more
cyclic rings in which two or more carbons are common to two adjoining rings
wherein at least one of the rings is aromatic, e.g., the other cyclic rings can be
cycloalkyls, cycloalkenyis, cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls.
Aryl groups include benzene, naphthalene, phenanthrene, phenol, aniline, and the

like.

The phrase “pharmaceutically acceptable” is employéd herein to refer to
‘those ligands, materials, compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or

other problem or complication, commensurate with a reasonable benefit/risk ratio.
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"preventing"” is art-recognized, and when used in
relation to a condition, such as a local itenimce
(e.g., pain), a disease such as cancer, a syndrone
conpl ex such as heart failure or any other nedi cal
condition, is well understood in the art, and
i ncludes adm ni stration of a conposition which
reduces 5 the frequency of, or delays the onset of,
synpt oMke Rimapr@chtiag” Bartdietogrizadnaral whin estd in edlation/e 2

bj e d
R e D SRRl A LS ARG QR
_rgetuﬁdmkgcd;ﬂﬁeﬁ glitiess ledartdeilee babmeotbanmdmulscc@mmhs well

m 1|nat%qla %a %fgl lgglt Lhent %Faé gp%%ggé osp t1<}/n| %&Ich reduces

POR Hed el of ot ddysdfe alysleﬂgf bhﬁpﬁ)ﬁm&&\’aane@cﬂfcoﬂlﬁhtmn ina

det ect abl e cancer ous n a.tr ted on

CShiart estiate PoRRAHt AR niTeretd B coprp oy T

Pﬁt%{rérﬁidn(%ﬂ"claﬂce@ﬁﬁ’dlﬁdesCfdrBkﬁﬂlblbymﬁh@ﬁg Hiecanhber 6 detectable
evention of an infection. includes

| e
ARG EPHE SRR b B POR O TGS MGRIHES PRBERP pfment
arl R3S In NAREHLEE LORrol PoFLISHE) atdfof Gﬂh?ﬂgﬁmiﬂp&brance of

popul ati on, and/or l.ayl n he onset of s

{Hiestale exiosPs et éﬁta&i’g‘ﬁé BBP‘QFF%V?FE‘I’%%B@’HFF% control
Upddudaicde. ?0 %&rﬂtamwhﬁiﬂd@& clinfia8 Yy eftini RdanpimpPaitN Prevention of
i ncl udes, exanp redu0|ng t he ni t.ude of g{

it @f%@ﬂmlg}d%fogﬁxwp epERIHCIRE thepyrphe of diagrpssy Of

b%f&iﬁ@h%h&ebﬂ&d%mbﬁﬁﬁbﬁ Serf@OPAH ﬁiti'd&ihd\/cﬁih&dsp@’mlatlon and/or
untreated contro

%‘t’@ﬂﬂ% theqnsgt ijrsm;g fﬁhfs dmfe{;tit ‘g‘a]tnrf’etﬁ?at?(ép‘}p ation versus an

A hirdaREQPRAEE o Stidd) cmumoﬂdﬁpﬁhswaaéspfbrteaambe reducmg the

host of one or nore of ,the subject conpositjons,

| e Sk HICTHLPEL SRS PENGETHACE RRAeRCeL ot et in o

O&eét&? nebr | irtRAtel Qoftro] pdpEREBL. Or Ot her
unmante state of the host animal) then the treatnent

i's pr owhytsa;elt‘wop}{yta@c or ItKer:ﬂ:b’eﬁhe’Cﬁ'Satﬁi&ﬁt ﬂa&stt-rea@hmtand

devel opi ng. the u d|t|on

S piste OB 0 A APt e 5 yF of A Shisshppposidons. I it

CRNbdihieRred fieorite %ﬁhf@ﬂﬁl&hl&sﬂ%haﬁ e mrﬁ;vanﬁéd &nditich (.,

i ntended to dlﬁlnla qp% ratenagg g%%llze t he 25

estisease AG otTHARY aRfed S 2iTBRPCY 28] CeAIRERIdYS ) .
Bt% ph@kBiic, SRSt bfdt&ﬁﬁ the’ ]ﬁfﬁﬁi@lﬁsﬁ demdl@iih g thelmwiaRged condition),

Su stltuents repl acl a en on.one or

CHPEEABLLOf BRI M o R Gar a6 qorien. the
" Feileht M ithéapetic, (ﬁdmﬁishﬁtuﬁc&ﬂ toidizhinidsh) amdtiematd, bestabilize the

|an|C|t provj so fhat su itugion is in

Q%ﬂﬂﬂ?WW4TPT%P?ﬁ?E% %@%%%“B “the substituted

at om a[E’ﬂe ]term “substituted” refers to moieties having substituents replacing a
hydrogen on one or more carbons of the backbone. It will be understood that
“substitution” or “substituted with” includes the implicit proviso that such
substitution is in accordance with permitted valence of the substituted atom and the
substituent, and that the substitution results in a stable compound, e.g., which does
not spontaneously undergo transformation such as by rearrangement, cyclization,

elimination, etc. As used herein, the term “substituted” is contemplated to include
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a stable conmpound, e.g., which does not spontaneously
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term"substituted" is contenplated to include WO
20071082104PCT/ US2007/ 001127 all perm ssible
substituents of organic conpounds. In a broad aspect,
t he perm ssible substituents include acyclic and
cyclic, branched and unbranched, carbocyclic and
heterocyclic, aromatic and non-aromati c substituents
of or gani ¢ conpounds. The perm ssi bl e substituents

g;egﬁlsgmfe SbstRESts dF OrdabR c‘bﬂiﬁbuﬁﬂs Sfndi Brbad espect, dre
ropri ate or gani c conpo

nds ur f _thi
PSR SIS R A e LR T L R
R HR0A T ARk drbsRINC Sard (i Endhyn-ARmMtRSubstiuents of orgamc
substituents of organi ¢ conpound descrlbedﬂgp%
the same or

whmpeuads | Breparmissiple asiweg cf”ﬁ © R8T 8F BRt%
%x’gétteh@ e Qﬁﬁroﬁﬁﬂte'cﬁ%d:@ @omﬁ&ﬁmdQXBGﬁ)ﬂnﬁposbs & t}ﬁg fivention, the

roxyl ,. a carbony (such as a carb ﬁ¥ &
éiekemg(a}tgmp @@qf}yqts oYy Wy | hays hydgo @@yslug tgents an or any
(]jp%mis QL KRN uehR %?Br@ﬁuﬂ:oﬁﬁﬂo%ﬁﬂé @éscnﬁed hdreiaogtiiah eatisfy the -
|oforrnate) an al kox qwggg aloggn,
pn&mgbmtéthe helgrraioRs naEstituen W@gbﬁlﬁ ﬁa%m&’i'ﬁ Aalogfn,
"’l'g)dg& W éﬁl%h a8H chﬂ?oﬁ?la, aﬂaﬁ%ﬂ?@n‘b@yﬂl d foﬂnya Br an acyl), a
an al kyl t hi o, gaw

stmorc@ubaml (vuchsan 7 GRRSFIED. SESHPFBNTaS HBROTEHF &Hﬂk‘”‘z\‘ a
él‘ﬁﬁ%lc nélhosgﬁﬁt@%%géﬂhonﬁé AphApRikate, 6n Bihino, an amido, an

moi et It will be under 00
samudir@d ah Fnirkea fYano] 5 itiea R FREO L TRINES s%rbfgl‘%i? dipulfate, a

Oﬁbfoggte hy d%ﬁfﬁ O G RAbMidR R sﬁff&ﬂjﬂei M&%rob?clyl an aralkyl, or an
stitute appropri ate. therapegglca

efrbweti¢ pehetpmsarmatistmaieso i biihiae W Ped B Crosp Sl in the ar
tStI!i{Qd hE %J@E%QQbﬁftu{eH QAURERYdrb &frBéScHan 3dh MERMEEIVese substituted,

e conpoun In a preparation which, when
adrapprioptisteed as part of a desired dosage regimen (to

a manmal , 20 preferably a humap) all evi at

sy o agrEpAE Y e YG ATIOEN P ASPTRORIS A TgTRrELp the
zécg LCMiah e SeRe0a diaf@hunOo £ihe mbﬁ@bhyd(s) ina preparatmn

acc abl e standards for % dls der or, condition ﬁ

behiche MbEHAGPINEHEeH 38 RRK PE2 SERTELI9Sege 1oeimeg (10, mamm

ngg?&mpla%ﬁ%%u%aﬂ@ k spxaptom amzhmm Ecdnditiuny or slows the

ical "treatment. As used herein &

"ensshel (ﬁ@easg gongipians 'cﬁzgmdmg ‘}Qcﬂhﬂ‘bcélyy Iagr‘:/eé) agarl%%tandféds for the

r §dMGieP Gy cd}!ii:tﬁfrf RBYe tRAtddnR they Eq3hame puepdst) €@ atsi iga®nable
and underlyin atholo f a coigﬁtlon in manner to

i hped/eisk Fatioy %ﬁh{c?'%lé t‘a pdicel tealiBdi ¢ i on.

As used herein, the term “treating” or “treatiment” includes reversing,
reducing, or arresting the symptoms, clinica! signs, and underlying pathology of a

condition in manner to improve or stabilize a subject's condition.

Toxicity of Inorganic vs. Organic Arsenicals

The use of arsenic trioxide is limited by its toxicity. OA, on the other hand,
are much less toxic, to the extent that the methylation of inorganic arsenic in vivo
into OA. has been considered to be a detoxification reaction. The QA

| monomethylarsinic acid and dimethylarsinic acid are the primary metabolites of
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The use of arsenic trioxide is limted by its
toxicity. OA on the other hand, are nuch |less toxic,
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arsenic in vivo 30 into OA has been considered to be
a detoxification reaction. The OA nononet hyl arsinic
acid and dinmethylarsinic acid are the primry
nmetabolites of WD 20071082104PCT/ US20071001127

I norgani c arsenic (Hughes et al., 1998). Inorganic
arsenicals, including arsenic trioxide, have varied
effects on nany organ systens, including

J%MBX %@t’i - RuSHSL M., URYY." RlobdAsd Ardéticdls, aedluding arsenic

eys, i n, nervous system. and bl oqd.,. Inorganic
m@gﬁe,mvs veriasl 9ol QURaRY §TERB RYLOms Ipfuding gardiovascular

LA, RRRASE rﬂ%dbl d. 1
SEUBD b R RS BOCERS bt blod, norgnic
Ja,wmcal@cayepareculaﬂy toxi e livie censing RGHFInF PR Pecroms, and
%}’rg%jc]% Reat od N SA M, 1994 SABkes E%IP@@M&}@F& cB4i, 1996).
caf0|nogens I’'n _humans (Goyer et al. 1996
Therd isxiowi sfficiéntzevifenenthat orgassd arbeni¢ eppp@ds g7 fen and lung
?}c%'tzoge{xé Inshtﬁwlla%@r(éi%?r &hPMddeg body and to the extent

I Ssue accu tioh (Bellies etal., 1994). In

gener afy,, t&%ﬁ% bk tg%ehr&?geﬁﬂ:%?ﬁ rbl%teﬁh& t}f&la{e%”ﬂ 1fsgzlearance from the
sequence: ofganic-arsenicals < Asb (i nclu

dodgand te tiesxicabyf its Bgsye ﬁ@currwtiqae(fﬁemﬁsgaﬁl. A 994). i gnoral,
35:%%{9% ﬁ%&%eﬁﬂ tﬁ@ﬁﬁﬁ%u‘?ﬁ sEEARY §r%?§§c%§fse@ﬁcaﬂ§3% iaGPty As™
ue e

ave en reported Int literature.

@mu@mpﬁyc triqxidrlrassiget Malike ineyeanis snenralsmordsatie o
ﬁﬁH &as&agf B8Ry aeggd &%@Jﬁ% Bedptyitbd GAfhk Bherature.

anli sm because o [ ower toxicity of nethﬁlated
@qnsamenmsx inengmmalsthemetuiation an%prgw PEERiSag Reen considered

( Bc?eté);f ﬁéatﬁ)tn rﬁéchm%%gn%ca@&y&{th@fovék Lomél%Q@metﬂyﬁ%d)A and

at of dirnethylarsinic acid, an organic
ctbﬂp gash dxcretiml andddwreieatien (ﬁ@lﬂgw ael Ao Qover ehaly E1%) A
%V%)oﬂ%% gPeWﬁ oREiRim e éxgﬁﬁéjécﬁd t ) drBli8 8BmpoRiE &Y fredominant
| arsenic trioxi Inin vivo toxicity
strindine metabolifeceretdd: o mpsitmapelstaive SFPoFHTA tRiTBPEaRIP aTFenic,
qgcl%ﬁﬁ%r%gen}cr dﬂng?é dge In theivh %ch@)astg@ﬁﬁ Ir?itmé@hhﬁé} 115@8(969@0:16211

ani na I e to acute toxXicity) wa ) n% :
(admviistragen of arsenBy tmxuiae thelgdg)(a dags 4t aniieh é‘? 4o anils die due

?ggcmestéh@{?*/%%gofﬂ lggé%t ul-&ighidl's B6éihre, 11088, ARl WRSr

Cancer _Treat ment
administration of dimethylarsinic acid, the LDso was 500 mg/kg (MSDS, 1998)

Cancer Treatment

The organic arsenicals of the current invention may be used to treat a variety
of cancers, including all solid tumors and all hematological cancers, including
leukemia, lymphoma, muItiple'myeloma, myelodysplasia, or myeloprotiferative
disorders. The organic arsenical can also be used to treat hematological cancers that

have become refractory to other forms of treatment.

Leukemia is a malignant neoplasm of blood-forming tissues, characterized
by abnormal proliferation of leukocytes and is one of the four major types of cancer.

Leukemias are classified according to the type of leucocyte most prominently
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nyel oel yspl asia, or nyeloproliferative disorders. The
organi c arsenical can also be used to treat

hemat ol ogi cal cancers that have becone refractory to

ot her fornms of treatnent. Leukema is a
mal i gnant neopl asm of bl ood-form ng tissues,

characterized by abnornmal proliferation of |eukocytes

and is one of the four major types of cancer. 30
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nary.ow, . but fect i s
e L e G L
niaayremmt, nr&émcbad bm arh nohlémi®ed 6f: myedodysplesat myelopmolifaative

de. L] , | odyspl asi a,
SRS 1 RRhorREs PRIl hifiqs, TV OVoPAS B
Wﬁir%@&ﬁ Pharmmsatbical  Conpositions

The preparation of a pharmacéutical composition that contains at least one

organic arsenical or additional active ingredient will be known to those of skill in the
| art in light of the present disclosure, as exemplified by Remington’s Pharmaceutical
Sciences, 18th Ed. Mack Printing Company, 1990, incorporated herein by reference.
Moreover, for animal (e.g., human) administration, it will be understood that
preparations should meet sterility, pyrd genicity, general safety and purity standards

as required by FDA Office of Biclogical Standards.

As used berein, “pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, surfactants, antioxidants, presérvatives (e.g.,
antibacterial agents, antifungal agents), isotonic agents, absorption delaying agents,
salts, preservatives, drugs, drug stabilizers, gels, binders, excipients, disintegration

agents, lubricants, sweetening agents, flavoring agents, dyes, such like materials and
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di scl osure, as exenplified by Rem ngton's

Phar maceuti cal Sciences, 18th Ed. Mack Printing

Company, 1990, incorporated herein by reference.

Mor eover, for animal (e.g., human) administration, it

wi || be understood that 25preparations should neet
sterility, pyrogenicity, general safety and purity
standards as required by FDA Ofice of Biological
Soaibtidss thereof, as v%uld%(knhﬁ’neo one dPinalinmae datlive del art (see, for

e Minhr s Prarh R Sl oLl MR Rl Company
alrgt%?g@ daa?a%szp rlﬁ?ﬁﬁbdﬁk&d\&%mﬁ@ygefermt) Haxceptrinsdfar as any
agent s anti r.ungal age |1 C. a

TP iorEhogErY gt ﬁf“) with B € il i yop da the

GAh&@pentd dtGhabRddelitiR kbmp@sitisns Bicogerlatak ci pi ent s,
di sintegration agents, |ubricants, sweetening agents,

f 1 avoringoagniatassenttybmay b cbmbirled with difflesdns typasiof carriers

conbi nati ons thereof,. as,wo of
PR ng oQRTHANaE 1f FbE R RLred fo FIEL ot o Beko8h form, and
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Printing Conpany, 289-13 I :
@Fﬁnﬁﬂﬁfﬁnﬁi @gm }gt(%gcbl(n aﬁgrbqug yalP L i a%%rmally,
Clﬂﬂ"dﬁ'ggrlaﬂs}aintiﬁﬁéritbﬁéalllﬁ1ﬂtﬂﬁtﬁ§fdﬂaﬂy,bhﬁammhlly,hetrmlﬂtmlﬁly,
edient, its euti
grﬁméféaﬁlzalrl 3U3'y ?Eﬁ%aﬁhgg‘i% ﬁ‘? sl ptraviteeally,

:B&aa@?llyclrafam%@tomypmmMmﬁg imirathustiufatler ent

es o0 rrers e et.her

el oDl Rt PEG D, P B L BT Tohfeosst

V\i‘g%f?&[cakdlallﬂﬁ Qﬂ:rehﬁnﬁlﬁc:ﬁ]:ﬁ frita® cnfll@fal Iyuehllyaupiesiipflocally,

adm ni stration as.injection. e

CRPBEn s CORBO P TS dORgEY P H R pyeraet cols

I dlt}éc@ e al da?zfl\etéoha?naﬁgteghl lid Xéomplt%tlﬁﬁme(e]gt lchjbeedarhgs,), or by
i ntral esi ona Y, racra a I NUIraar ar

| PP Redat FRb GO TR o OREHE Tt Tt AR 4 one of

| S sialiliy thd 4t (saylﬂ)f eainple, Réhingisady Pigdninkceutical Sc:tences

|ntrarectall top cal | tratum)ra%g
Fith i Sk 2y Racebani 140 nESpyE %favla%fc?aegmfﬂ)

SUbCOﬂ nctiva i ntravesi.cul ar

intr apiﬁ? e, ‘Jéﬂsf‘%)e m’i“ﬁ‘f’ﬁ SURSPTPeE 3¥ Py o B2 3bsele invention

| frhieterbd k@l ba{tierm eal by dettapined by phyé.mm ahd physiological factors

15i nj ecti.on, ,1.nfusion, nuo Lon, .l ocal i

pgﬁllﬁ %aﬂy ngf ghtﬁv?%tyé)gtm{éé IP% tﬂé type oLFc‘hs%aSe be?ngatréa%gce
previous or concurrent therapeutic interventions, idiopathy of the patient and on the
route of administration. The practitioner responsible for administration will, in any
event, determine the concentration of active ingredient(s) in a composition and

appropriate dose(s) for the individual subject.

In certain embodiments, pharmaceutical compositions may comprise, for
example, at least about 0.1% of an organic arsenical compound. In other
embodiments, the an active compound rhay comprise between about 2% to about
75% of the weight of the unit, or between about 25% to about 60%, for example,

and any range derivable therein. In other non-limiting examples, a dose may also
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directly, via a catheter, via a lavage, in lipid
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any conbi nation of the forgoing as would be known to

woohe/eieprdinary skill in the art (see, for exagsh@;o01127

10

15

. 20

25

30

Rem ngton' s Pharmaceutical Sciences, 18th Ed. Mack
Printing Conpany, 1990, incorporated herein by
reference). 20The actual dosage amount of a
conposition of the present invention adm nistered to
a patient can be determ ned by physical and
physi ol ogi cal factors such as body wei ght, severity
of condition, the type of disease being treated,

RN FroRh aSQREUT FiRfKg/bdlgT-anghtl 0.6 rhgkel elytweghst, 1

di opathy of th t
RIS oy AT %ﬁ&sbﬁaﬁ%& RBieh SLht i mRlepmgny weisht
aedmuﬂté Hga&g/@cmwhﬂght laBow B MPkebesy weiltteiboiine) ladcg/body

concentration ctive |ngred

CBRiSHS RS 3 risheg, EZ{ ?‘%5‘%%'?04Yh‘8€‘ght about 100

i Rhgshi S R] BSdut 200 mg/ke/bstyCRERRI, ab@molmrgnysody weight,.
phar maceut i cal COlTpOSl tions may CoO | Se,

Patseh 0 maly eaot whiBBls BDH 750 /Lo B ARiekbdp Ebeht 4200

CRBRQWy WdigiRldiehoRHRe deﬁﬁiﬁtfanoﬁ,%d&ﬁy&ﬁige\@nvable therein. In
conpound” may conprlse bet ween 2% t0 a

Wﬁ—bmﬂ‘_ﬂ’%&)ﬂ%‘}% ol etrwéblgrﬁufge rn Lt’}éq nglherag % h?;g%, a range
t <9f AReH o fiYke/b Ry & npdo%oamb(aﬁg/krgmw? veegtityabl ean be

therein. In other non-limtin &ﬁples a dose may

aﬂi%lm%@ﬁ?)rha?,@ ¢ Hp EEES dpsgr Q?’Body vvel ght 0.5

ng/ kg/ _body weight, 1 / kg/ bod

1o/ ko BOHY e R COmBRURO BN GPIRE GO M ORI B b retacd
20y 0Bk &6 faRfdYor Webr8 Rbmpahait! A3Qitraaiy/the phevestiqhif the action of

about 40 ng/ kg/ body ht, about 50 /1.cqg/ bod . .

mgﬁf)rga%e@aatca!?ée BEUEG) TR PRI A UBovER Fotricts antibacterial
1 Wedrid) tincladiay] bug @6t n@hls@ﬁb@iybamu(ggr, methOptrabens,

350 bod MEIght about 500 g%/ / body wei g

BORIPRSBeRG) SAPEB ik P PESBYt PIB0S T KyPEayons
e8lfe or nore per adm nistration, and any range

derivable therein. In non-limting exanples of a

deri valghe ofg%ﬁﬂﬂurﬁérﬁéﬁl tnh@ weubhatkteldiisatcdyepaition ia a free base,

ARG B B AP ReEIt Gy GEoRE & A SEar S, ggged wit

Oﬂletf&fé d%bﬂﬂi@[ Brofhps Géﬁ%ﬁr@b@m&ﬁga_ﬂlc bases shi¢h @nfpr easuple, sodium,
the cqnposition nay conpri.se % i ous anti oxi dant L9 o
- BRI RO O GLHTE Ob oG MECB SO B TP et orgini bas

Agddbidpgtidihy, iribdetpamiteisidine br ploeainet i on of
m croorgani sms can be brought about by preservatives

s uc h aSn wboditfentnvhératherdnapositiva it 2 figmiddbmagperrder can be a
HW ﬁé%gggﬁgonnr%tedilumr%(}ﬁgnsgr%, Raf riaotﬁﬂr%te(de’fogwater, ethanol, polyol

(e.g., glycerol, propylene glycol, liquid polyethylene glycol, etc.), lipids (e.g.,
triglycerides, vegetable oils, liposomes) and cornbinations thereof. The proper
fluidity can be maintained, for example, by the use of a coating, such as lecithin; by
the maintenance of the required particle size by dispersion in carriers such as, for
example liquid polyol or lipids; by the use of surfactants such as, for example
hydroxypropylcellulose; or combinations thereof such methods. In many cases, it
will be preferable to include isotonic agents, such as,-for example, sugars, sodinm

chloride or combinations thereof. -
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15 propyl parabens), chl orobutanol, phenol., sorbic
acid, thinmerosal or conbinations thereof. The
organi c arsenical nmay be fornmulated into a '

wooeMTReskii on in-a free base, neutral or salt pCaroseoo7/001127
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Phar maceutical ly acceptable salts include the salts
formed with the free carboxyl groups derived from

i norgani ¢ bases such as for exanple, sodium 20

pot assi um anmmoni um calciumor ferric hydroxides; or
such organi c bases as isopropylam ne, trinethylam ne,
hi sti di ne or procaine. " In enbodi nents where the
conpositionis inaliquid form a carrier can be a

| sol v f @ger?é uﬂééa?cﬁé %19?%1@@‘? pfepafﬁwy ﬁbdsrgorabng tlmtctwe
imte 0, water et hano po ce
priopyrrRsisdn dhesapired RRHTY Of &wﬁw&ﬁ%@%ﬁ% g"% eaflc of the
Iohﬁi- q’%récﬁc&s enerbrhicd| 2664, a8 esyuincagRiiabee byifilered sterilization.

and conbi nati ons. t her eof . .The pﬁ@l vive
bl lpyiaeamses AR, NP OIPOB g e vy relizeactiv
Q{g@di‘éﬂl@tlﬁtag stil€ Dersle vttt &brﬂambmdﬁhﬁcﬂmp&fﬁb’tﬁ!m&mﬁf and/or
the required particle size b |on in carriers .
hrotthercintoghontse AHIRAASP G FE ST BIoror AR GRS B £ erile
E@ga%m%&lfufn% fid 31N p%nﬁlelﬁ@of"énul&iéh? @%@Hﬁkﬂed methods of preparatxon

roxypropyl ¢elT'ul ose: or conbi nafj eéﬁshere

e ?mgmnﬁmuwe@ag-ég’mg techpigriey w g: &Pepidsr e active
%wgﬁt 1!%1 &E}nﬁc@lﬁ"&ﬁp i&sired Y Hed®nt froih aq%@ﬂﬁhﬂy sten[e—ﬁ]tered
ars

m chl ori de or conbi nat| ons ttglég’ % 4 f\/\go
mwmyenm@milmbw@@l@ﬂmngh%? b spitghly puiiprgd it necessary
Sélgli Wid @ dﬁhﬁexﬁ ERRAESEEYisbDRY Wr&b i) Sctidnewidie kdfficient saline

npounds i n e required anount of the appro% {?

Smlghe:nse W preparptens o%]mgmyé:ogpﬁgfatqzq.@n&ﬂsgmng ect injection
%‘ E:Qltltg& ﬂﬁ’éﬂv @ahe?esthﬁ eQsibf BRisd b baved @Hmﬂélbﬁﬁrteéesult in
eri

Cr2atr CGeneral |y, dispersions are prepar.ed g
.encremmxamdng,enﬁm@wa delbesingthigh ponseptritons \95 ﬂ? active agents to a

égnts into a sterile vehicle which contains the
baS|c I spersion nedi um and/ or the other ingredients.

I Nt hergasin@sitthGhbdt ®cREBIAkRIE e doh&:tﬂahebﬁﬁﬁhmf@ﬂumf and
sterile injectable solutions,  sus

ensi
harnes.ond preserved apEpsidhe ﬁ%fttﬁaa?uag a %fs ‘3{°F‘2:ﬂ¥ gagjigms, such as
Wﬁ%&%@a% )ﬁxﬁg Phud, peS2Red E&hﬁ@sm&@h%a WQE gleh@hthih abalt 5,

Ji di
S i L B
tﬂ g%ﬂiﬁem{ HiBokdIgh e8fhtamitiiohisAbild begepiinirihally ot Defe
SUul

fered if necessary and the |iquid diluent
flevels for @ﬁ@@?’@dieﬁ%@ﬁb%ﬁé‘gﬁflg BFCE18- i nj ecti on WI t h
sufficient saline or glucose. @q?orq 31 tﬂﬂe
hi ghl ylnceareeitaadim s PIongRS 4sgrPHan A & it Jﬁ'c €¢ti on
| SrRlcaRidmh SRRrai e abii®fahd hiss e ﬂfmlﬁMB@rBS)f agents delaying
solvent is envisioned to result in extrenel

p@ﬁ@mt@p, %H:h agdpr g}éqzqqﬂa "‘I’W@H‘“&% H’E)élﬂ!ft?%’flﬁeoggxtgf op%ombxnatlons
aglkicwg agents to a

Combination Therapy

It is an aspect of this invention that the organic arsenical can be used in
combination with another agent or therapy method, preferably another cancer
treatment. The organic arsenical may precede or follow the other agent treatment by
intervals ranging from minutes to weeks. In embodiments where the other agent and

expression construct are applied séparately to the cell, one would generally ensure
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15smal | area. The conposition nust be stable
under the conditions of manufacture and storage, and
preserved agai nst the contam nating action of

woBher@ergani sns, such as bacteri-a and fungi . pthus2007/001127
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preferred conpositions have a pH greater than about

5, preferably fromabout 5 to about 8, nore

preferably fromabout 5 to about 7. It will 20 be
appreci ated that endotoxin contam nati on should be

kept mnimally at a safe |evel, for exanple, |ess

that 0.5 ng/ng protein. In particular

enbodi ments, prol onged absorption of an injectable

ctapa sngtuﬁmanmmioﬂe:fbmm@ﬁmoabhpte Hw;weehetha sime of ekttedelivery,
c ons of ents.del a [ 0 uch as
f%‘r@‘gﬁa dl‘f %geng u(?ngx u%nsshoﬁln%os ear é’i’o A tm %ﬁ ?’:Heg Sixert o
cmﬂant@bmmbsccﬁrﬁbihbé effedt onGherbélh al?mmaﬂpm; fpytich instances it is

i,S ct of th| n that the or
oo fp AR5 e Mrwtbofac: I B AF e S B ERGY tree, our
ageembreanoddlitica pybstaitiang sinpileneswddy §l.eq MatHig lest d2@@bout a
The or. eni cal ecede or

treat anl C m r .
) P P BBRRIof, d8 Ol P esbRg o8 pEgnts may be
r afiginigerbd amhm ﬁbbﬂﬂ ffnut€ eksut 3 Miand0 dbde N0 sninkrE &bout 20

the th r ression cans ct. are
B o aPo BB S AL Fimyge, @hBghaoues, about
tinabura sHogni hbﬁr&pibc@fﬁl}@drsoﬁbdut Behotht<] ab@it 7&ioaﬂsseﬂaout 8 hours,

n the ti ea d |very h_t hat
%@?f? 5 huregnet miQ%BHfs T PSR GH 1¢ hpYrstboshl  hpgs, sbout
ek@hﬁurambadwwlh@ﬁe,mbﬁhyl&ﬁm ndduel f Rédrs, B oltg Kd¥rd, about 19

e SHEB B S0 AT BE ot s SPy Ry oout 24

Vihdulds, talbout zshfcﬁes aBGhHZéfilcﬁﬁs,meﬁt ikl tab@§t 28 hours, about 29

substa t| ously (i.e., wthin |ess than
i Ao, a%qﬁm%»gaaﬁwéeza?n@gﬁa it 33 o phput 34
&‘idiﬁﬁ;taﬁoutcﬂﬁlcﬁﬁ—s fiBb@t OIS, abBYt IBh AL aBbRIIB RArs, about 39
ute,. .about 5 ut es, about 10

thin,abopyt, 1 m
ot BESR R Rrtir GO 1 EE bt MM ab g Aot abe 44
rivcizé %Boutaﬁ(}ldurﬁ Qbﬁilltmﬂlﬁsﬁ;rs About 4720 B4l k& abcﬁ@ @8thosrs or more

hour b out 4égpurs ut 5 hours, gout hour s,
A FRgn e 8}5?15@% SOTERBCARHIcAY TRgrtain oyt
lcﬁnﬂsmﬂm&nts Adipgenflhak O bemimRerdd wighih @ ESm &t didy about 2

t 14 ho 5 hours, abou
i ool sy S0t or By At S Tymguiee s Guboy days, sbout s
fﬁliyl@,sabo&gﬂ) dys? abctmunﬁ,ayagmuut Qlldat}@}ﬁb‘imt B%@zws, %?out 13 days,
out urs, . abo our abouyt
14 S850Eb 58 1RGHTS 20ROk 5% H0HH L7 IRBotorbRs days, about 19
fttal;ﬂ‘s,&aboﬁbmutto 290111(211 rdays pHiotio 43d/draBEsadnintEdrindkhe organic
T30St 20 SEBHES  ARTHS o ST i pdno
hmanﬁenta;t@ntﬁca'ﬁ&yhmi\v&er ablort s&garilaflz&’e&s (@%Qaﬁouﬂ@ about 2, about
ut, 41 ut . 4 our.s, about
o dpgst SBRth: SaAoTHE o oo dtiiab: AT or B lais between the
hespestivaldtinistrétibaslr s, to about 48 hours or nore
prior to and/or after adm nistering the organic

ar seni Cadiouslcontbéidtiing matytbereneptbpal, terdrganiaBrsagedltis fAY and the

LoNG U UMTIETR GRS IR R BGRB8 %ge%?yls «ghout 2

A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B

B/B/B/A B/B/A/B A/A/B/B A/B/A/B A/B/B/A B/B/A/A
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20 days, about 3 days, about 4 days, about 5 days,
about 6 days, about 7 days, about 8 days, about 9
days, about 10 days, about 11 days, about 12 days,

woabewk21b8 days, about 14 days, about 15 dayspcahcuéerbériz7
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20

23
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days, about 17 days, about 18 days, about 19 days,
about 20, to about 21 days prior to and/or after

adm ni stering the organic arsenical. In sone
situations, it my be desirable to extend the tine
period for 25 treatnent significantly, however, where
several weeks (e.g., about 1, about 2, about 3, about
4, about 5, about 6, about 7 or about 8 weeks or

nor e) BapsesbeiAveeB Ahe/A/BSBELIA/Me AABIA/AI ATAAR/BONS.
Vari ous conbi nati ons may be enpl oyed, the organic

ar seni gahinistratidh @bk {beeapeatoasapsitigsnt thayressnt invantion to a

ol s 5 AR e s WA A R,
ga%n ngo%c%lﬂ ilﬁaltgfc%/it% ﬁ a%/ g;ftzé ﬁcﬁcﬁﬂ%ﬁ thBrédtRiest cycles
AW?Hiﬁibé’trF%?aFgfs(ﬂm‘?ﬁﬁ@'yt Hb?lamﬁqn&ﬂ%%%%?ra{ e srandpd

PheREIE ok AYRAL QRcdrGhérapial,ia8 Relsl durélﬂell listervgatiat, atay be
protocols for the a

ni str,

e popeE R vt Ahs ﬂﬁwﬁ?domaﬁe‘aﬂ AEth d hessdhgrrplps include
| futaYnotlimit&d t%ﬂh@ﬁbﬁ@r&ﬂ?@fadﬁ&tﬂeﬁaﬁﬁaﬁﬁﬁﬁbﬁ&y@ye gerfz therapy
woul d be repeated as_ necess ﬁ%ﬂ%$ ‘ﬁﬂ%§ ;

W BREISL dBe BFREOn\PEIqv esca SpogE thsfapies:

adj unct cancer therapies, as well as surgical

ﬁL%E@§@EP§ , may be applied in conbination with the
descri hed arseni.cal e Th ese [

but ar‘ga’i‘ﬁf ﬂfef?ﬁlf’se%}s?% E‘H‘g HHER: ap%,om ‘OP tﬂgra%ggmth both

| sHRI6d] had aplatigehsed heata-p:ynmr@bmhmgm:y&eﬁfm&wames ipplude, for
bel ow_descri be adj unct cancer thera

CFERAher A (CODP: eavRlpor P aiPRer a8 hade,

vayd @ihysgiant Qxianptdthecih, Hers&mhids, mlq:hallam,tdlnlcirhmbu@albusulfan,

2&%&%‘%%%%%2@9?%%d%3 gr:?rrx],t cm rha}% %&m rPhcornycm

(ﬁﬁa%)yl ﬁm@ a{]obeﬁgawma)ptmh ﬁaazmmfmmbirmg@tmmptmmdmg
cycl ophosphami . t he

i pRa AL HERrPROTOF P (R O8 ([ kit
dagisphemya, 5-fhaeonatillblitdistingaxblasin eadmeibbeerateion any analog

pI| cln mto et oposi de (VP16), tanoxifen,
%?iﬁ@ﬁ%vmﬁgFPgé?ﬁpt gﬁfor bi ndi ng agents, taxol,

E%ﬁ b%blen navel bi ne, farnesyl-protein tansferase
i g transplatinun1 5-fl uor our aci

vineri st e Yin tx 35Lh4L BRA %%%E%taﬁaﬁbgbeéﬁrus%)éxtenswely

anal 0g or eri va Ive varl an oregoi n
include what are commonly known as y-rays, X-rays, and/or the directed delivery of

radioisotopes to tumor cells. Other forms of DNA damaging factors are also
contemplated such as microwaves and UV-irradiation. It is most likely that all of
these factors effect a broad range of damage on DNA, on the precursors of DNA, on
the replication and repair of DNA, and on the assembly and malintenance of
chromosomes. Dosage ranges for X-rays range from daily doses of 50 to 200
roentgens for prolonged periods of time (3 to 4 wk), to single doses of 2000 to 6000
roentgens. Dosage ranges for radioisotopes vary widely, and depend on the half-life
of the isotope, the strength and type of radiation emitted, and the uptake by the

neoplastic cells. The terms “contacted™ and “exposed,” when applied to a cell, are
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20 Radi ot her apy O her factors that cause DNA
damage and have been used extensively include what
are commonly known as y-rays, X-rays, and/or the

woQosagimes delivery of radioi sotopes to tunor pealdsa007/601127
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O her fornms of DNA damagi ng factors are al so

contenpl ated such as m crowaves and UV-irradiation.

It is nost likely that all of 25 these factors effect
a broad range of damage on DNA, on the precursors of
DNA, on the replication and repair of DNA, and on the
assenbly and nmai nt enance of chronpsones. Dosage
ranges for X-rays range fromdaily doses of 50 to 200

Itr%a m&FﬁtogﬁscM@%% 6e8 sfey ig%g%l @ﬂaeﬂa%)ﬂiﬁic(cﬁmgtgué ank h,

0 single doses o 0 rqent geps. )

resgesheranenti or mdoihesesticAsrnl i 3F€V€g%<g‘a> ad‘@ﬁ%ﬁ? felp e are

t,klﬁcéaéihfdixjebtf SxtaPosfiod BethithO1RRR cell.N®o &t:lheﬂg&dﬁl lﬁﬂﬁlg or stasis,
e of radlatlon emtted, and the up tafgﬁax

rizczsb paas eredlelivered fpa cel imhg corpbined amognt ve 10 kill the cell or
AR 8om WRGAIRPP! ied to a cell, are used her ei n

to descrlbe the process by which a therapeutic

CRRehhdiBéragnd a chenot herapeutic or radi ot herapeutic
agent are %elivered to a target cell or are placed in
di rect Iduﬂxﬁcﬁaaabemtm péreballyheely an getuse of immliae affdtewveslls and

cel IIin or stasis, both ts. are d ered to
Cplsetler Ip BrsbABE gty Rl it cLbs it Hre Sy BE for

C&lampé, a8 aRtiBY®NEpecifid fod Baraé iatled gn theaifot bes apior cell. The

Innunotherapeutlcs general ly, on, the u

| FATREY BRPEBEHSbe FOrLETT e STy 0! TaY Ger ger ocls ©
dﬁﬁt‘dl@yef&@ﬂ@nﬂﬂmé STheldigibbayune nefyftrcdonjugary tbe drd ngir toxin

exanple, an anti ecific for.s mar ker o
s\shegetegpeutic, P“%%?cfhdeﬂ‘émfbdéﬂﬂ‘i‘n %&E}W X5h é’e'ﬁwls toxin,
S&tY andSerddnidlo ek armrgéﬁﬁgw@geapymmaﬁwrmyhé effedibit may be a
ot her cells to actu IIy g cell ki

|ling, The . ..

HTI6E(e SFSY Ry e Tyt {plsrary i irep iy prindirectly,
(@RRARLMEF Sk, vraﬁelumtﬂé‘dt@aiemi encludeCdyfotdki Tadefls and NK
chol era toxin, pertussis toxin, etc.) and serve

§1y as a targeting agent. Alternatlvely, t he
effector may, be a npho te carr a surfa .
bl CouPEmERih Ry Pl est i e app Rt fgSpinRE Frerapy, in
| eshijiiresioh writhlgenel thérapy.t Wge:&ﬁllappmgefor c\‘fmbinmdsherapy is
Cé}fS? G Od’ be‘i & l LY }EJ? ﬁxgﬁ%rtﬁglt‘ g )iL%lgSt b%%l_ ?03!1%‘[21& kegg'lag gs amenable
piiﬁ.\r tbrg@flng 1%@ ﬁbhmep‘fefdne bA e mhjﬁnt:pdi]ﬁ chthngrtdeﬁg Mr?hh ttgamemarkers
t hera ener a a or..conbji ned ther S
PSR aay BERGRE T e PG e SO R B e eyt B peSent

SiAventiaay, l(%mﬁmbﬁttuﬂnﬁr aEradinelude carcinoembryonic antigen, prostate

- specific antigen, urinary tumor associated antigen, fetal antigen, tyrosinase (p97),
gp68, TAG-72, HMFQ, Sialyl Lewis Antigen, MucA, MucB, PLAP, estrogen

receptor, laminin receptor, erb B and p155.

Gene Therapy

In yet another embodiment, the secondary treatment is a secondary gene
therapy in which a therapeutic polynucleotide is administered before, after, or at the
same time a first therapeutic agent. Delivery of the therapeutic agent in conjunction
with a vector encoding a gene product will have a combined anti-hyperproliferative

effect on target tissues.
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20to targeting, i.e., is not present on the majority
of other cells. Many tunor markers exist and any of
these nay be suitable for targeting in the context of

wotbegseesent i nvention. Conmon tunor mar ker s AQTOISaee/001127
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car ci noenbryoni ¢ antigen, prostate specific antigen,
urinary tunor associated antigen, fetal antigen,

tyrosi nase (p97), gp68, TAG 72, HWG Sialyl Lew s

Anti gen, MicA, MicB, PLAP, estrogen 25 receptor,

am nin receptor, erb B and pl155. Gene Therapy

In yet another enbodi nent, the secondary treatnment is

a secondary gene therapy in which a therapeutic

tryggcl eotide is adm nistered before, after, or at

the same tinme a first therapeutic agent. Dellvery of

t he t heppprindteydgenot pasasnjitnetmiconviDuwicrge BIrgsE Dﬁ pome

S P Sl b FEARS t

E‘sm@ﬂ y CAppive sigetyels o@ﬁ%rcmfeapmrs dheet vyt e usad eeonfiticon with

o sur er whi.ch, i ncl.ude
eTeeaRitba ool pS s erencal P e HRERAH Shomoterapy
pabiotiRkipse hs;u:ﬁcgﬁl ;her@yg génevthempy,gamyunoshmd@r alternative

treat nent_ t hat n.con C
bR N A STt oS TSR b W 8 oloPeangerous
l tiéaa s zﬂﬂsmﬁlmmd\eﬂmseﬂﬁm‘ldmmsmmﬁd ﬁtwnmnr&ectlon refers to

DR AT et o B T apang f Rinegageeton

rtﬁ@;@nﬁbmfljfy duRgaM Imﬂnu(ﬁs laser sipasrdy, cn-fyomﬁge:gr da&rdsnm ahd

ysi ca rem)v exci s and/ or d st roved. Tuno

Bl etPBi I PR By (one? Biedhn i SRS Septeilaped that
Ofhe prdseiiinvediionatii e eedtio c:brujﬂmmmesm tdnooval Dsuperficial
treatnent by surgery Iude ser Surgery,
CTAEE T RFEFAFCETS) ¥ 8%‘3??‘;%??/““ ARG HEr 05T6pi cal Iy

cgntro | ed surgery (Mhs' surgery). It is further

C € at ed that the present i nvent| on may be used

in con t on W|thr CROC

pr ecantg? go o3rng ﬁ}&alm {Tgl%qilécrlr\g% Holng&ﬁé P s&fvijbmhmentS
Exiama ird@ntidrid Thehduwddl be wpprpcigiedrip tbsseaaf@klihm thelad thay the

&aﬁésa@fisc](?seg }{eeeqca%%pe%%hqap%oﬁlow represent techniques discovered

by the inventor to function well in the practice of the invention, and thus can be

considered to constitute preferred modes for its practice. However, those of skill in
the art will, in light of the present disclosure, appreciate that many changes can be
made in the specific embodiments which are disclosed and still obtain a like or

similar result without departing from the spirit and scope of the invention.
EXAMPLE 1
Synthesis of 16-(dimethylarsino)thiohexadecanoic acid

A solution of 16-meércaptohexadecanoic acid-(0.002 mol, 0.576 g) in
dichloromethane (5¢ mL) was treated dropWise with dimethylchloroarsine (0.0033
mol, .046 g) followed by dropwise addition of triethylamine (0.4 g}. The mixture
was stirred and refluxed for at least four hours at which time the mixture was
washed twice with water and dried over sodium sulfate. The solvent was removed
under reduced pressure and the remaining residue was purified by cohumnn

chromatography eluting with ethyl acetate and petroleum ether (1:10 v/v) to produce
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of the invention. It should be appreciated by those
of skill in the art that the techniques disclosed in
t he exanpl es which follow represent techniques

wodbsosywsed by the inventor to function wel |l BOT/us2807/001127
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practice of the invention, and thus can be consi dered
to constitute preferred nodes for its practice.

However, those of skill in 20 the art will, in |ight

of the present disclosure, appreciate that many

changes can be made in the specific enbodi nents which
are disclosed and still obtain a like or simlar

result without departing fromthe spirit and scope of.

t the desiwﬂ’nriodmt (EXANMPLEM]L Gyt h&siNg, 16%0 < 2.5 pM, % Inhibition of

'lﬁc%gtﬂﬁbﬁ no)thlohexadecan0|c acid 25A sol ution

xadecan0|c acid (0.002 nol, 0.576 Q)
)5% # ornethane (50 nmL) was treated dropMAse with
dlne y c%loroar5|ne (0.0033 not, .046 g) foll owed by
d ﬂﬂwéseoqu d(*dtrh&ﬂy r‘snli di‘iﬁg%l?geggﬂéﬁfea&g 4 9). The

m-xt ure was stlrre uxe or at | east four

hour s gf. Whth ol ) ot b AR S lieipibbdure

wat er an O |ums ate ent” was.

r évpovibel @ vafercthe ﬂwbese%i%}@gbmeéwéﬁmn@]ﬁmh@mmnng: acid (ICyo

i DTG JReh 18 8 SR P RO ORI 190

pﬁggggpL tshe desired product (IGo <1 W', 1C50 <
1.5itM IC90< 2.5 pM %I nhibition of DOX (1 p-M =
190 oicdAMBLE 2 Synt hesi s of

11- (d?rnethylar5|no)thloundecan0|c acid

5&dHd Di et hyl ar si no) t hi oundecanoi ¢ aci d was nade
usi ng the procedure descri bed above for the synthesis

of 16-(H: AeLbyLal Bhatapé bbalhed & ARtricafTyfe CllEn@ Collection

(ATCC; Rockville MD) and was grown in a 5% CO; humidified incubator at 37 °C
in Iscove’s Modified Dulbecco’s Medium (IMDM: ATCC) supplemented with 20%
fetal bovine serum (FBS; Atlanta Biologicals, Lawrenceville, GA) and 2 mM L-

glutamine (Mediatech, Herndon, VA), or “complete medium”.

Test Compounds

All compounds {(A-F) were recetved as lyophilized powders from IriSys, Inc.
(San Diego, CA). They were solubilized in DMSO at 10 mM and diluted in
complete medium and further diluted in IMDM containing DMSO such that the final
DMSO concentration was 0.2% in all cultures, The known cytotoxic compound

doxorubicin (Sigma Chemical Co., St. Louts, MO) wés used as a positive control.
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<1LM-IC0<1.5pM I1C0 <2.5-pM % I nhibition of
DOX (1 uM = 100% . EXAMPLE 3 Bi ol ogi cal Assay
10Cel | s The HL-60 cell line was obtained from

woArerviscmn Type Culture Coll ection (ATCC, Roclkdridseodviopiizr

10

15

26

and was grown in a 5% CO2 hum dified incubator at 37
Cin Iscove's Mdified Dul becco's Medium (I MDM ATCC)
suppl enented with 20% fetal bovi ne serum ( FBS;
Atlanta Biol ogicals, Lawmenceville, GA) and 2 nmM L-
15 gl utam ne (Medi atech, Herndon, VA), or "conplete
medi um'. Test Conpounds Al l conpounds (A-F)
were received as |yophilized powders fromlri Sys,

Inc. (San Dicego, CA). They were solubilized in DVSO
at 10 nM and] di | ut ed d{y1,conpl ete nedi um and further

di luted Hm c ai il ng O such Et_ihatCthefinaI
20 O cancerfjratgn was 0. g% i nj al | jcul gures. The
kﬁ@.\[g)ﬁl\@ ot r% onpdund dexor ( S+gna-atheni cal
Co.| St. Loy s, was used as a positive control.
PCT/ US20 7/m0‘mc’2A 0 Cozgogrpamggnd A
Compound
o OH
.8
\As =
I Mo
Compound C
;! I .ﬂ! OH Als OH
- S“SMOH - stw -~ \SHBF(
NH» . 0O 0
Compound D Compound E Compound F
Cytotoxicity Assay

Flat bottom 96-well microtiter tissue culture plates (Costar, Cambridge, MA)
were used for the assay. Cultures were performed in replicates of 8 wells; each well
contained 1x10°% cells. A day after plating the cells, wells were dosed with medium
or test compounds. The final volume in each well was 200 pL. Each compound
was te:sted on one plate; doxorubicin was used as a positive control on each plate.
Wells contained either complete medinm only (no cells; background), or cells plus
medium (100% of control), 1 uM to 78.1 nM (performed as 2-fold dilutions). Plates
were placed in a humidified 5% COz incubator at 37 °C for three days. Proliferation
was measured by the uptake of tritiated thymidine (*H-TdR) by pulsing wells with 1
1Ci of *H-TdR for the final 18 hours of incubation, harvesting the plate on a Brandel
96-well cell harvester (Gaithersburg, MD) and measuring radioactivity on the filter
mafes in a Wallac 1450 Microbeta TriLux scintillation counter (Turku, Finland).
The effects of the test compounds were determined by comparing the results of cells
treated with test compounds with control cells (cells treated with complete medium

only; 100% of control).
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0 As, sSXACH . NH2 Conpound D 0 Conpound B

Cytotoxicity Assay 5Fl at bottom 96-well mcrotiter

tissue culture plates (Costar, Canbridge, MA) were
wouserhstme t he assay. Cul tures were perfornmed BOT/US2007/001127

replicates of 8 wells; each well contained 1x104

cells. A day after plating the cells, wells were

dosed with medi um or test conmpounds. The final vol une

in each well was 200 ILL. Each conpound was tested on

one pl ate; doxorubicin was used as a positive control

on each plate. 10 Wells contained either conplete

mediumonly (no cells; background), or cells plus

rﬁ%iumeﬁaSOO% of control), 1 pMto 78.1 nM (perforned

as 2-fo dilutions). Plates were placed in a

hum di Thee sbite@iR therttioHl gico gtizéibrﬁehbke to bsaeetathaysing no more

Proliferation was peasured t he, upt ake of tritlat d
Fhoh HP G SaR oD P oy gl B 6555 il B fermoas
tube Bhdredt debgideld mateid 8Shchisgriwflertn anebatlsldﬂpd to be wn.thin the

5 E%[rz%gg% @s%e%ﬁ%t%%ag goveK% g)éﬂglf cg\gﬁx'g alrns %ase skilled in the
r Atly@iaaksh YédoynioB il ail fcbinbeations Sﬁembocﬁm\z‘!ﬁﬂsldaﬁ:rﬂ:éﬂi Berein are
M crobeta TriLux scintill unt er
Vs scopref HrérBtemiany Ahal MeSBor ik itgs and publications
det BemAbpekkoRyoreRaMSrbfigeriche results of cells treated
with test conpounds with control cells (cells treated

wi th conplete medi umonly; 100% of control). 20
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Equi val ent s Those skilled in the art wll
recogni ze, or be able to ascertain using no nore than
routine experinentation, numerous equivalents to the
conmpounds and--net hods of use thereof described
herei n. Such equivalents are considered to be within
the 5 scope of this invention and are covered by the
following clainms. Those skilled in the art will also
recogni ze that all conbinations of enbodi nments
CLAIMfescri bed herein are within the scope .of the
invention. Al of the above-cited references and
publ i cations are hereby i ncOrporated by reference.

ANS, 1. :
£ of cysAuf TR P Bt HF 0L BreBne BT Aggpratle
salt thertdX RIXR5 As R2 R3 R3! W(Il) wherein Xis S or Se,.

preferably S; Wis 0, .S, or (R (R, where each

occurrence of R is independenfly Hor a C _2allcyl; n

is an integer from toy,20; andpR2 are

i ndependently Ci .io&hk?f Fy RI and R2 are

i ndependent |y sel ect dd from pethyl, ethyl, propyl,

and i sopropyl ; R? R° R

wherein ‘
X is S or Se, preferably S;
W is O, S, or (R)(R), where each occurrence of R is independently H or a Cisalkyl;
- nis an integer from 2 to 20, .
R! and R? are independently C1.10alkyl, preferably R' and R? are independently selected from
methyl, ethyl, propyl, and isopropyl;
Ris ~H, Cy.palkyl, or Co_ﬁalkyl—COORs;
R?* is H, amino, cyano, halogen, aryl, aralkyl, heteroaryl, heteroaralkyl, carboxyl, Cipalkyl, Cy.
Joalkenyl, or Cyjealkynyl; o
R* is -OH, -1, -Cl3, amino, ~-OC(0)C . jearalkyl, -OC(0)Cyjpalkyl, or -OC(O)aryl;
R’ is —OH, cyano, Cl_loalkoxy,_amino, O-aralkyl, -OC(O)Cy.jparalkyl, —OC(O)Cl__l'galkyl, or
-OC(Maryl; and
R is H or Cy.jpalkyl, preferably H.

2. A compound of claim 1, wherein W is O.

3. A compound of claim 1, wherein R* and R are both H.

4, A compound of claim 1, wherein R* is .

5. A compound of claim 1, wherein R® is selected from OH and Cy.

-23-



R3is -H G _ioallcyl, or CO_6al kyl -COOR6; R3'" is H,

- am no, cyano, hal ogen, aryl, aral kyl, heteroaryl,
het er oar al kyl , carboxyl, G _|oal kyl, Cl1_ioal kenyl,
or G _ioallcynyl; RAis -OH -H -CH3, am no,
-0C(0) G _maral kyl, -0C(0)Ch4oal kyl, or -0C(0)aryl; R5
is -OH cyano, C _joal koxy, am no, O0-aralkyl,
-0C(0)Cl.ioaral kyl, -0C(0)Climal kyl, or -0C(0)aryl;
and 9%%- H or G _nmal kyl, preferably H 2. A conpound
of claiml1, wherein Wis O 3. A conpound of claim1,
wherein R3 and R3' are both H. iiSA 8gllrrpound of claim
1, wher ei A& cRappEndpl daim 2oMpEEAE 8f Vet ai m 1, wherein
R5 is selected fromCOH and C1_ 6al koxy. 6. A
conpound of claim5, wherein Ris OH 7. A conpound
of cFai m & compeved of Hainst.arherapagern pYgEsT Hopg 95> g,
A conpound of claim11, wherein Xis S ‘ 9. A
conpound of claim@8, wherein RI _and R2 are the sane
and &re tAgetienndel dairel, WhastiRetshy| , ethyl, propyl,

and i sopropyl . 10. A conpound of claim?9,
wherein R3 and R3' are both H. . 5
9. A compound of claim 8, wherein R’ and R” are the same and are

together selected from methyl, ethyi, propyl, and iSopropyl. _
10. A compound of claim 9, wherein R? and R* are both FL.
il. A compound of claim 10, wherein R*is H.
12. A compound of claim 11, wherein n is an integer from 9 to 15.

13. A compound of claim 1, selected from

S CO.H .
I & L Hﬁ 2
l 10 and | ;

14. Use of a compound of any one of claims 1 to 13 in the manufacture of

a medicament for treating cancer.

15.  The use of claim 14, wherein said cancer comprises a solid tumor..

16. The use of claim 15, wherein said cancer is brain, lung, liver, spleen,
kidney, lymph node, small intestine, pancreas, blood cells, bone, colon/colorectal,

stomach, breast, endometrium, prostate, testicle, ovary, central nervous system, skin,

head and neck, esophagus, or bone marrow cancer.

17.  The use of claim 14, wherein said cancer is a hematological
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11. A conpound of claim 10, wherein R4 is H

12. A conmpound of claim 1ll, wherein n is an integer
from9 to 15. 13. A compound of claim1, selected
from CO2H As 10 andl 15 14. Use of a conmpound
of any one of clains 1 to 13 in the manufacture of a
ﬂF di cament for treating cancer. 15. The use of

aim 14, wherein said cancer conprises a solid

t unor . 16. The use of claim 15, wherein said
canceg | SFF&! AN LURG 15 [NBEin sSRCARRy iskikReYa, I¥tpina,
‘node, intestine, pancreas, blood cells, bone,
nmﬂi;ﬂmﬁl@reﬂomaemyalloﬂysgﬂmotyelc@r@é’gqahveecﬁg@ﬁ@top p"q:_ffﬁctory anemia.
prostate, testicle, ovary, central nervous system
skin, head and neck, esophagus, or bone marrow
.cancey.. The use &F claiﬁh &6,usterah sl ainpe 4 acvk er@nyelewyiid
cancer is a henatologlca

leukemia.
20.  The use of claim 14, wherein said cancer is a central nervous system
cancer. |
21. The use of claim 14, wherein the; cancer 1s kidney cancer.
22. The u‘se- of claim 21, wherein the cancer is renal cel] C@CGI.
23. The use of claim 14, wherein the cancer is colon/colorectal cancer.
24, The use of claim 14, wherein saia pharmaceutically §ffective amount

1s 0.1 - 1000 mg/kg.

25, The use of claim 24, wherein said pharmaceutically effective amount

is 1 - 500 mg/kg.

26. " The use of claim 25, wherein said pharmaceutically effective amount

is 10 - 100 mg/kg.

27.  The use of claim 14, wherein said compound is to be administered
daily.
28 - The use of claim 14, wherein said compound is to be administered by
Injection,
20.  The use of claim 14, wherein an additional agent or therapy is
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cancer. 18. The use of claim 15, wherein said
cancer is |eukem a, |ynphoma, nmultiple nyel om,
nyel odyspl asi a, nyeloproliferative disease, or
refractory anem a: 19. The use of clai m 16,
wherein said cancer is acute pronyel ocytic | eukem a.
20. The use of claim 14, wherein said cancer is a
central nervous system cancer. 21. The use of
claim 14, wherein the cancer is kidney cancer.
to be adg@nistFted teisad psticof-ai m 21, wherein the cancer is renal
cel |l cancer. 23. The use of claim 14, wherein
the cancer is colon/col orectal cancer. - 24. The .
3se ofhecisaiofivlain 29vedressin saidiaddipneg aegne trallcnsyetinoic acid, 9-cis
. . effecti amoupt is, 0.1 - 1000 ny/ kg. 25. The
ﬁmnowﬁ%@’%gk%fgfﬁfﬁ ?2m(%rein sai d pharmaceutically
effective amount is 1 - 500 nyg/kg. 26. The use
f cl-aim 25, wh [ id,.: : ' '
Brounfie st Boettifps hehh S BRATBEG UL B blraf) L OIS from o
chemothkfapewdieigntiorahérdp; anmpanndothsrapentivagadnt thesiper gae therapy, and
daily. 28. The use of claim 14, wherein said
SUTEETY conpound is to be adnministered by injection. 29.The
use of claim14, wherein an additional agent or
therapy is to be admnistered to said patient. .
3o, Trib PhREBFEHFORPOSIOT PB4 RAlIH T Gy P glstgims 110
31 and d Shafthhcelfi@iM§ a8ldpBPilCcaptdrr dlugits R

33. A pharmaceutical composition of claim 32, wherein the compositiqri is an

aqueous solution having a pH greater than 5.

34. A pharmaceutical compositibn of ¢laim 33, wherein the composition is an

aqueous solution having a pH in the range of 5 to 8.

35.. A pharmaceutical composition of claim 34, wherein the composition is an

aqueous solution baving a pH in the range of 5to 7.

36. A method for the synthesis of a compound having a structure

O
: CO,H
HN
) H NH
2
\AS/ 7
| O  CO.H
Compound A
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retinoic acid, Am 80 or ascorbic acid. 31: The use of
- claim 29, wherein said additional agent or therapy is
sel ected from a chenot herapeutic agent or therapy, an .
i mmunot her apeuti ¢ agent or therapy, gene therapy, and
surgery. - 32. A pharnmaceutical conposition,
conprising a conpound of any one of clains 1 to 31
and a pharmaceutically acceptable carrier or diluent.
- 33. A pharmaceutical conposition of claim32, wherein
comprisiHer e Mg E<OHPERNG Baving %M%OE@IUBFIFW having a pH
greater than 5. . 3fHRYBBer maceut i cal
conposi tion of claim.33, mhgrein the conposition is
whereingh' agiansesbimetthion having a pH in the range of 5 to
i 8. _ 35. A pharnmaceutical conposition of claim
Wﬂha‘@ﬁgmvﬁﬁﬂ%ﬂqg%ﬁmgc@@ﬁposition i s an aqueous sol ution
having a pHin the range ®of 5 to 7. 36. A nethod for
the synthesis of a conpoupd having,a, structure 0
HN i kj SyN) NH2 0CO2H ot 2

H
HS N_ NH,

O COH
in the presence of an amine whose hydrochloride salt is soluble in methylene chioride to provide

Compound A, wherein the reaction is free of pyridine.

37. A method of claim 36, wherein the amine is selected from trimethylamine,

triethylamine, and triisopropylamine.

38. A method of claim 37, wherein the amine is trimethylamine.
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conprising reacting a conmpound having a structure of
formula (R1l) (R2) ASClL wherein RI and R2 are each )
nmet hyl; with a conmpound having a structure in the
presence of an am ne whose hydrochloride salt is
soluble in nmethylene chloride to provide Conpound A,
wherein the reaction is free of pyridine. 37.
A nmethod of claim36, wherein the amne is selected

fron1tr|nethylan1ne triethylam ne, _and
891 i sopredil ofisiave, 36, further casgprisigRUFIRGEE GPmEPHIdyd By washing

: [ od of
it an 1808 o SRR b B B e A RO o]

mashing mﬁth an organi c solvent in which the

.!rrydf 0 13006 LR BELNEeH S rﬁ&h)k‘@tlleechl&%ep‘

netho clal 9, wherein the solvent is nethylene
Chlorlde )
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