ANTI TUMOR AGENTS Gover nment Fundi ng The invention

descri bed herein was nmade in part wth gover nnment
weuppasd7sunder NCl - NI H Grant Number CA82341 awaCuas209g/035184

the National Cancer Institute. The United States

Governnment has certain rights in the invention.

Priority of Invention This application is a PCT

application filing of U S. Patent Application Serial

No. 11/223,806, title filed on

Sept enber 9, 2005. Bdglﬁmbwgﬁséﬁmventl on U. S

Pat ent No. 4,629, 493 di scl oses herbicidal conpounds of

the follow ng fornula: wherein Ais -CH or -N; Xis
Sa hal ogen; nis 0,1, o@!&mﬂﬁ_ﬁ_&.ﬂgﬁﬂogen or a | ower

al kyl gr g Qﬁ f

t hese cofrl%gla‘r/] S }1;;85 cclkf??deﬁ%rf r@%l m[jrael?{ gétg%?wel%n?he

COrduipPbrt ahdeNTIAN IIBGthnlDNﬁlﬁﬂDEt @Asmzawm@&]dw uha National

br oadl eaf c¢rops. Thi.s_conp nd has t he follo i N

f ortrdficsr n@é‘i“E?eﬂheé{mtegIStat? SRR Pahere \%Lt)?ﬂ]gté‘e 16

129:139:1998) eval uated a series of quinoxaline

compounds for activity against solid tunors in mce.
10The fol | owi ng conpound (referred to as XK469) was

reported to have br oadgactl Vi }g ag@ nst transpl antabl e
nmouse tunors. The conpo ported to have a
rel ati vetms bEYMcROSER GPCTRAblitsi A IHICHE (58 Vietalt Apphcatlon
undesirabl e side effects, including in vivo toxi CI@@%S

e. gieriabhioal 225844, itled Amltum Pgents aiiled aﬁﬁg@emhﬁr%

toxicity, neuronuscular toxicity and wei ght | oss.

Patent No. 6,867,219 clainms and di scl oses corrpounds of
1%t he Background of the Invention

U.S. Patent No. 4,629,493 discloses herbicidal compounds of the

following formula:

L 0

Sep .

N (0] ORQ
Ry

wherein A is -CH- or -N-; X is a halogen; n is 0,1, or 2; R'is hydrogen or a
20  lower alkyl group; and R?is -H, among other values. One of these compounds is
currently sold commercially for the control of annual and perennial grass weeds

in broadleaf crops. This compound has the following formula:

RSSO §

CHj
25 Corbett et. al., Investigational New Drugs, 16 129-139 (1998) evaluated

a series of quinoxaline compounds for activity against solid tumors in mice.
The following compound (referred to as XK469) was reported to have broad

activity against transplantable mouse tumors.



formula: wherein Yis F, d, Br, nethyl or nethoxy; or
a pharmaceutically acceptable salt thereof. These

woaopgoaes are reported to have antitunor acti PCTRS2006/035184
There is currently a need for additional antitunor
agents. Summary of {heN|nvention The present invention
provi des conpound at hre effective antitunor
agents. Accordj i 9 ovipde compound of
the i nvention ich is a conpougtl of If or Pukdal : (1)
wherein Yis F, O or Br; or a pharm&tleutically
acceptable salt thereof. The invention al so provides a
t héflepentposndrebhado tepoiterhtothiave b vetativetyelow pptewyhandrio a

manmal , conpr,i Si,n m Ni ri.n 0 a mammal. .j n _need .
o Fatbive SRR LSRR eliers itpiife T 1A weusifobRaBFIvte
th %1@@,\@1%ﬁi@eha1ﬁla&agé} ieRfokOfa x RS OndF b S8R Bxicity and weight
therapeutic method to treat cancer in a mamal,
Scorpssi si ng adnmi nistering to a manmal in need of such

t her apy,;;an,eff.ect iV .

nvent | SheTRECT e e Rar ol Bl f e AERT KRl BPrne
cormpaug: of the invention in nedical therapy. The

i nvention also provides the use of a conmpound of the

i nvention to manufg@ctyfe>a nedi canent fey the

treatment of cancel ip_a_kansg "Eﬁil Descri ption

of the Invention'lt W lIN beOat ByH hose

skilled in the art that conpounds of tdkg invention
having a chiral center may exist in and be isolated in
optygatih Aat i1 e Rk R6LMbGok P 0¥ phoiE e GIRANO UbEptabRYsalt
exhi bit polynmorphism It is to be understood that the

10pr ebenef. | Fhesnedropouade avpenssted taxhgveraatiBmae activity.

opticall Phels }slc\ﬁ?rbnﬂy aneed for additional antitumor agents.

Summayry of the Invention

The present invention provides compounds that are effective antitumor
15 agents. Accordingly, there is provided a compound of the invention which is a
compound of formula I:
X

O
=

OCH, CH;,
)
wherein Y is F, Cl or Br; or a pharmaceutically acceptable salt thereof.

20 The invention also provides a therapeutic method to inhibit tumor cell
growth in a mammal, comprising administering to a mammal in need of such
therapy, an effective amount of a compound of the invention.

The invention also provides a therapeutic method to treat cancer in a
mammal, comprising administering to a mammal in need of such therapy, an

25  effective amount of a compound of the invention.



pol ynor phic, or stereoisoneric form or mxtures

t hereof, of a conpound of the invention, which possess
woOher7usefsul properties described herein, it bepagusedob/03s184

known in the art how to prepare optically active forms

(for exafplifven¥n hRS BFd¥ided Melise bh@céﬁg@tiﬂd%fft@é #Fv&Mion in

recrystallization techni ques, by synthesis from

optmesaddl yhesaptyi ve starting materials, by chira

oI e ey S S P TR P

antrh ey G lohodidayned 5o hel thatrsénd bl edrdert i@ SitBad@aLr i bed
herein, or using other simlar tests which are well

Sknown in the art. A specific value for Y is F. Another

specific value f %eta\{ilé chi flor BEBl IGeN@pe for Yis
Br. A specific gmp%mrd’r‘u@%rrml a (l) are
conmpoundswithBs gipredidted bythoensiiilbal inrige drhhatredomydunds oflihe
is the (R) configuration. Another Eﬁecz&#c .rougﬁ of .
conpyRkign haying g chiitlLeptey may eXIgHAFBHREE %irlgioa?tl by active
corfronr it biths S6pEEb M oulle M ST phiv [t 5 to be
10i nolndelestadd (tHat (e present mvBation encompasses any_racemi_c, optically-active,
rzrf_‘ E&%)(%O% ncgﬁl)llosrt] 2 _%61%18%%9 @)Qﬁﬂ?&%&?&gy R0 ) of§ Icglﬁpound of the
get( i&@%&ﬁ;ﬁ%} WRich gogsew RX BN QRSP R IdeRRBRH Berdfil, &being well
-(4-(7-brono- 8-
netlnoxyguitlkeodrt hove to/prerary phidesdy wWibveolame{fer exaimple, dyd
phar naceut | C I .S .
nar S it tebePE G0 BT RepR b A RE e By g s from
15f grdptﬁﬂﬁbh@iv@@tﬁrmi@ @atefhlg, orchirabgméakissor by chromatographic
adm ni stration of the conpounds salts may be .
appicBRtion wsing=y shifyl gtigpary, H%%Sgr)aae@fh%%ﬂ ﬁﬁ%&%@&ﬁl&lﬂ%
sal {88 BsiRk BAN A eadalish i Sorfu@hBBhewkiii R Glstls
i R B B A b SRR VR i &
ex anjplclk aretwal kmtven inrte¢ franesul f onat e, acetate, citrate,

mal onat A slgt)eacritficr %{'lgé for YisF.

20 Another specific value for Y is CL

A specific value for Y is Br.

A specific groups of compounds of Formula (I) are compounds wherein
the carbon bearing the methyl group is the (R) configuration.

Another specific groups of compounds of Formula (I) are compounds

25  wherein the carbon bearing the methyl group is the (S) configuration.

Preferred compounds of the invention include 2-(4-(7-fluoro-8-
methoxyquinolin-2-yloxy)phenoxy)propanoic acid; 2-(4-(7-chloro-8-
methoxyquinolin-2-yloxy)phenoxy)propanoic acid; 2-(4-(7-bromo-8-
methoxyquinolin-2-yloxy)phenoxy)propanoic acid; and pharmaceutically

30  acceptable salts thereof.

In cases where compounds are sufficiently basic or acidic to form stable

nontoxic acid or base salts, administration of the compounds as salts may be

appropriate. Examples of pharmaceutically acceptable salts are organic acid

3



succi nate, benzoate, ascorbate, a-ketoglutarate, and

a- gl ycerophosphate. Suitable inorganic salts may al so
woeod7asomad, i ncl udi ng hydrochl oride, sulfate, RCTMUSR®E/035184

bi carbonate, and carbonate salts. Pharmaceutically

accREtiRRBseltSREhed Wat abigs Mbichifoed a phyddosicaln@asglable anion,
procedures well known in the art, for exanple b

reaf@r Prigupde, seviate inethangsiispte, acstriso Gt akpnats, Bgrate,

o it e el baRle, ﬁ&&@%{l@ﬁ% fgh & g%%fdp%g%h gally

pot &ﬁﬁblér‘m&gaﬂw sdlisugy 4150 ted foahed) moammg]hyrhbdﬂomdeo sulfate,
exa cal ciunm) salts of carboxylic acids can al so
Sbe H fIonsfe $3dfnul a” | can be formul at ed

as phar rﬁﬁl ﬁdeﬁf%al iid OIS o e RB I Bt da
IS RRgHy

manmmal i an ost uman patient in a variety
of procadBres d\&ﬂitlmd\mon tlha&xrt; lﬁn%mnpbweem‘tmg a sufficiently basic

e ek s e Vbl B SR tattbsiany

I OW BSptabll) b&ﬁon t J&&aﬁr&a r(fforcé%ﬁiﬁﬁlén@ﬂldm)’;ﬁ)@aswﬁi &tsiald) ¥r
adm ni st ered or al in conbination with a

I%haalhdm@anﬂmmeta}' ?fac @eqmpslhlcelcum selteolkeashpxalic agids eraralso be
di | ue t or an assim |l able edible carrier. They may be
encl8%ed in hard or soft shell gel atin capsul es, may

be conpregsehpothd dfEbheils ] caf bemymblatetns pheﬁmi’aaétﬁﬂbal
directly with the food of the patient's diet. For oral .
t hepospesitions andhadmisisicssd 94 mapmakan hosh SE%%&WW“B%‘ in
[ [
For by Sy i blinPilapfls (TN R B A0 AR, RS or
1% appanére&allﬁlblyxnurawensws pﬁmmuwﬂar wproab@ suhaftare@}ls EOues.
the |ike,, Such co 03|t|o ar a

cont ai n SHUS| B5oFese! f%n@Pu% ql?/ye H’U?? ya ngl?terﬂi e.g.

per &a1, a8 ofbinhtié #ARR %hﬁﬁa‘é@t&w@ﬂﬁl adteplabledlchRISsuBRYs an
of course, be varied and may conveniently be between

aboiwert Ailpent abawessauidabls edible cowsieg hTheyrmay bg gstpsgehin hard or
soft shell gelatin capsules, may be compressed into tablets, or may be
20  incorporated directly with the food of the patient's diet. For oral therapeutic
administration; the active compound may be combined with one or more
excipients and used in the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions, syrups, wafers, and the like. Such compositions
and preparations should contain at least 0.1% of active compound. The
25  percentage of the compositions and preparations may, of course, be varied and
may conveniently be between about 2 to about 60% of the weight of a given unit
dosage form. The amount of active compound in such therapeutically useful
compositions is such that an effective dosage level will be obtained.
The tablets, troches, pills, capsules, and the like may also contain the
30 following: binders such as gum tragacanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn
starch, potato starch, alginic acid and the like; a lubricant such as magnesium

stearate; and a sweetening agent such as sucrose, fructose, lactose or aspartame

4



dosage form The anpunt of active conpound in such

t herapeutically useful conpositions is such that an
wehtwoti’se dosage | evel will be obtained. The pablust®e/035184

troches, pills, capsules, and the |ike nay also

congrai mavbhﬁg higdnt Quth g peftieRdRit, ilsdfoiin@Egrediiot (IRGFABRbIng

acacia, corn starch or gelatin; excipients such as

di carvberddshoSivadle unit disagaioayise pargUlagemey SoRiina
Cor §c AS Eiategﬁ%saotf?heséb%% Eypu A ﬂ{pﬂh% 1?1%% gu&ghq t\;%%eéabl‘éeml or

1461 Can as nagne eara

S\/\e@pcﬁymﬁgeﬂggmol sU@ﬁomothnasﬁals fnaybe pﬂaeent Iaacd)a'bmgs or to
aspartaneor a _flavori n age IH as pepp 2}{*}0 oi |
Sof  Qtherasegredfy, th%PhS@FF@ gmmsq@s * igtanee,

taggt t)‘l%{shplﬂgsoq%%)esr i a@a}y%fe%oﬁtgﬁ’?#g%eldtlh WEY, SH&&E%&“ E’uga‘r Bnd

0 mmat e type, aliquid
carthk gike. Aughupas ehlixiv aggtcablam the betdre campovluyig siyrbseme fructose

| ycol. Various othe terial re nt as
goZﬁs. B LR B LB OBt G BT o pygrend
eﬁl%'n'ng stdh s cﬂ&‘?ﬁgﬁogaﬂéer@lav%i;r of B&Ir@" &8y mhRBheissd in

capsul es” nay be coated with gel atin, wax,
105 h elbﬂepmngransfuuga dosagd fermeshouldehe phagy&qqptl@ﬂy @Wepta:blwﬁ
con in t ve. c mpound, su erof Cc a
R R R IR B S
pr e&ﬁﬁp@ham beandém)r@teai irdtd maﬁmdagcemawprqmams layd Gevices.
orange flavor. O course, any materjal used in

prepar i nEheanive empPQHe awy arlmbﬁ sy pisigraggntravenously or
h |t
ﬁ o ﬁ{ I)ﬁe%ﬁir hi Hgﬁrrﬁoglﬁ {)131?45 &ti oaﬁt@(ﬁ{rs] %gg‘l adt I1¥)encom1%ound or
15;ct 1t3/@1ts capbedpared/ inew it opi}lxmaﬁy edxédwith a nontoxic surfactant.
d [ ti
Lo, 120, BL SRR G 30 SO SRyl

' nt #AR&I, hanedlth¥s Qﬁéréo@flﬁ’cﬁin(lﬁlso 'Un'dBﬂ (ﬁﬁfnh%on@@ﬂoﬁé bPdisrage
of the active conmpound or its salts can be prepared in

wat md usepthessrratnagationk eehtsin nipreserveiivote et thaeremh. ot

ersions can al so be prepared in glycerol, liquid

poI ?ﬂ ﬁ@ﬁ%ﬂ chols triacetin, and m xtures thereof
20and in Whéphaﬁﬁ@@ﬁtléal dbsrae Yoml’sditﬁﬁlé) f8 igtctn@r agasiandan

use, t hese Pr epar ati ons COﬂdt ain. a ;etse,e{ vat |dve CtO(I)n cising the
pr eig lnde sigel ega,qgwqq sglutions or dispersions or sterile powders p g
active ingredient which are adapted for the extemporaneous preparation of sterile
injectable or infusible solutions or dispersions, optionally encapsulated in
liposomes. In all cases, the ultimate dosage form should be sterile, fluid and
25  stable under the conditions of manufacture and storage. The liquid carrier or
vehicle can be a solvent or liquid dispersion medium comprising, for example,
water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid
polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and
suitable mixtures thereof. The proper fluidity can be maintained, for example,
30 by the formation of liposomes, by the maintenance of the required particle size
in the case of dispersions or by the use of surfactants. The prevention of the

action of microorganisms can be brought about by various antibacterial and

antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,

5



m croorgani snms. The pharmaceutical dosage forns

suitable for injection or infusion can include sterile
weaquemaerssol uti ons or di spersions or sterile peeEAIS2006/035184

conprising the active ingredient which are adapted for

t henRideRap %@%Qﬂt% B{ @BAY 8dsk it Wil 11 BEfelB1d tBliPic@b&onic
or infusible solutions or di sperS| ons, optionall

enoagp@tw far exniphe, Isum buffers or podith chlusids, Profengadl ebsesptéon of

T G R

cardflagém@aewﬁﬂ @Bsaqmaﬁ foe eansile, \v@ithinG théktidtedrate and gelatin.
di spersion i um conpri si ng, for exanpl e, water,

Set hanol St@rﬂp mebli sabptions arairepared Yy mepporasing g astive
86503)@%}1%& gliu[}lg re%lﬁ i\ cﬁlﬁéﬂn@ ﬂfthgl ?gér%bﬁate %&q’eﬁt (ﬁ Va!ﬁ%)ls Bf the

non

m xdtherésertdiedte elﬁuméﬂiled @Iﬁcmaﬁis tefuitedi follooed bbéiltel stenhzatlon
mai_nt ai ned, for ex ? g the for t|on
5

| i Jadbmense ofyjerilpgo %ﬁa“‘flh %&aw%ﬂb&aﬁlv‘f&néa
Si 76, g&f&&a rﬁggcgdsgggﬁg%ﬁsﬁ k@5 Rim {ylﬁg]ﬁldui?&ZQEmeg

sur tants ntion of t tion
10mi dedmlcgmmlmwh yiakd akmmlenu@the aetbwngrbghenaﬂus)mw additional

o B EteRienf BBUPLITIRS PIRSHaY eyl ea SR

aci d, thlmps@ah adiisbthien, thdSresdnd coBPOUNERERS be appldlih
be preferable to include isotonic agents, for exanple,

sugurs formuf.¢.ewherghes e |hamd@h Howietler, itmrillgopggeldy be desirable to
b
absol gﬁ)ﬁlst%gth%{n té I?l?et Jne X e | R@]{tlﬁﬁ?@%hﬁﬁﬁ{ﬁns‘: f’ﬁnco?h%matloP

br o4 € conposi tions of agents
15delvaiyh 9 geradasds @tal@raccép@arblemﬁai ehichl miagt tesolid or a liquid.

nonost ear a gel atin. |Ie I nj ect abl e sol utions
are prepde gg B’ff‘g?aﬁ’éﬁfﬁ Htﬁ’lhéﬁel 3{ uidgd F‘?li)dg seehidaliaclpn
t e {RAWS a@ﬂhe ot s, Isftich N ARR AR Al IRLNE RhuiWichBiers

vari ous o I ngredi ents enunerated above, as
r equélnégiwvaten Idimwbyi sluifoxldb (EMSQ)ealthimn ghyrols or wéter-

R T e e A T R

20PT efsfettell @flefBiclvY RIS, m OMAIRGwAR chefaﬁ@ eZ@noyici@rfactants.
techm ques, which vyi el owder of the active
ngh&Hy su'_s,h as (ragrpnegd and p&y@cpnal antimicrobial agents can be added to

optimize the properties for a given use. The resultant liquid compositions can be
applied from absorbent pads, used to impregnate bandages and other dressings,
or sprayed onto the affected area using pump-type or aerosol sprayers.

25 Thickeners such as synthetic polymers, fatty acids, fatty acid salts and
esters, fatty alcohols, modified celluloses or modified mineral materials can also
be employed with liquid carriers to form spreadable pastes, gels, ointments,
soaps, and the like, for application directly to the skin of the user.

Examples of useful dermatological compositions which can be used to

30  deliver the compounds of formula I to the skin are known to the art; for example,
see Jacquet et al. (U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992.478),
Smith et al. (U.S. Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508).



desired ingredient present in the previously

sterile-filtered solutions. For topica
wadoi7setsnat i on, the present conpounds nmay be appiuseme/035184

in pure form i.e., when they are |iquids. However, it

Wil gengdellldysd8s 8emb tapunts oARinGiatRh bk askbiacd be

skin as conpositions or formulations, in conbination

w. tqt?m@adag thetrah oiiocastivify, 48é épwacb P‘élVéféirln peimal wiedelp Mephods

e B 5% ok EnplRoistrtivg dRELaH (3fLek i Bhnd 058 Hflfans

m GEORAN R R the BE; e ktdmiesece Wil PataNoamgeg pg9.and the
like. Useful liquid carriers include vvater di met hy

Ss Iul f oxi @e(aws@ of the eempru@d 9T 49 AgHYS galigy C\ﬁﬂtf@w&lﬂé%mﬁ /
g
Vel R Bty BT OBy s
VVI tH‘mt tike waihcth@foutooE ddaniictration the hatutsof thel pmmmsbemg; h

as fragrances and _addj.tion antim
o i o be Bt Bl & RS R
9d1£ St Ahe AtteHA xﬂpﬁ?ﬁ&&%ﬁdlﬂ%‘%m{:an be appl ied from

bsorbent pads, used'to | npregnate bandages and ot her
10dr essi ng’ﬁw cxomwpn@yse@nwmfmﬂvh mfistenstl dulwait é@ag@fqn@l for

punp-type aer Thi ¢
by irmblRe ot Per 10 P S PO T S mety

eStc%hﬁenlélﬁIyt 50 & Smhﬁhﬁnz dT@@ﬁ\fel iBgtegichl por 08@doQige form.
nodified mneral naterials can al so be enployed with
l'i qui d cBhrerdesired d@emmympgmn@@da b ergsastedin a gaglg dose or as

oi n n I
ai VP S ARBRAy 08 of Bfrcbliin R BB BRBOR tup, free
53 e :rfﬂ’alt & 1ﬁ%iecsab—d©§ﬁm§fﬁ) d:aiy @hs subhdash itself niag ba Sathet d1v1ded €.8.,

eliver the c s of formula.l to.the skin are
knd@ie %IBH’EﬁPf‘é Cref dgé’élsj%ttb%’lﬁet et al.
EI,UQ 32 Z?féls o?lrﬁ@ée)(?f tlg@%}/e(ant@ﬁrak@ef@étﬁe aﬁ@-&umm ents and have
W:a rhlghrfa qvo(enlcﬁand?’at redlmd tm@@@s&@@pa@é@ MK ﬁ@s a@é@rabiy,

corSaRTTET Hars et pEmars R gnd Eaf ARGy B xic 400,
20ACt dridr Yivbid adbitdiial sTRALcatabdVRiEdSolfsr erdcbentered with XK 469,

extrapol ati on of effective dosa es in mce, and ot her
aniirgelheve a diffaierimactabolic profile than XKA469.

The present invention provides therapeutic methods of treating cancer in

a mammal, which involve administering to a mammal having cancer an effective
amount of a compound or a composition of the invention. A mammal includes a

25  primate, human, rodent, canine, feline, bovine, ovine, equine, swine, caprine,
bovine and the like. Cancer refers to any various type of malignant neoplasm,
for example, colon cancer, breast cancer, melanoma and leukemia, and in
general is characterized by an undesirable cellular proliferation, e.g., unregulated
growth, lack of differentiation, local tissue invasion, and metastasis.

30 The ability of a compound of the invention to treat cancer may be
determined by using assays well known to the art. For example, the design of
treatment protocols, toxicity evaluation, data analysis, quantification of fumor

cell kill, and the biological significance of the use of transplantable tumors
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are known to the art; for exanple, see U S. Pat. No.

4,938, 949. The anmount of the conpound, or an active
weabd7/oae7sder i vati ve thereof, required for use POT/US2006/035184

treatment will vary not only with the particular salt

sel @i dboidhRedM 1h Rddifien ra@ﬂit? oP4 c&ﬁ?&xﬁidscb "tl%ﬁﬂ @fcer may

the nature of the condition being treated and the age

andedistetiniried wsing thenBestraasidepribgdbielat | be ultimatel y at

ol ni o) ahorRm e AR HERI IRy s ineie wres

i n amfléyedosage form for exanple, containing 5 to 1000
ng/ m, conveniently 10 to 750 ng/ m, nost
convenlently, 50 to 500 ng/n2 of active ingredient per
unifuﬂ&%?@ﬁmﬁr%ﬂ?aln-'{&ﬁng sired dose may conveniently be
presented 11 a nmglre dose or as divided doses
adm ni stMathast actep@crawnmm-eé/iChWeremaécsm tﬁestuéman’ﬁhmorsamre
two, thre four or nore_sub-dpses per day.
suanaatgélegﬂ%@efm%9 S‘B@“Pﬁ?‘tlﬁérco HiGrdbgmagt RURpry tql?ﬂ’fﬁ? a
nunigik iRk 1‘51?1?5%%%‘1? AR%ElY eRAKBEAIWUS Wit PRIms, T all
conpounds of the Tnvention are effective anti-tunor
10agenics wareoveal @ grnghes theptareattherapyl/ ‘She méabuwerd stpied feod
C n‘?g % XK 469. Preferably, conpounds of the
1% rhé’l Her e potent and |less toxic than (R) XK
469, and/or avoid a potential site of catabolic
et abol [ sm encount ered with XK469, i.e., have a
HIHOTg 8f i | e than XK469. The present

' nvent ' %1191 ﬁ\ﬂ«gg ?5051 v\ﬁ{r ﬁlﬁﬁlﬂ{e'd% E%ttghggﬁslg (Vltrhr3%ac5 '66911 tumor
cancer in a nvolve a steéering ga
15ma rﬁ@ndﬁ&\hymglz:gam(ge trogdr cafdag©f andea@nmmﬂedﬁefaemmbmd
03|t|on of the invention cludes a
pr |‘ﬁﬁ¥1g R fAdhe V%”BB%HFatm@%trﬁ“Héomf%}l%r?]‘@swg‘ﬁgQF% SR ne,

eq bﬂreréﬁnelﬁ \UhBRotHe AR R staPRY 'vsﬁt%n?f‘g) 3 B8l a‘ft%@tung@ %ﬁfantatlon
refers tO any varil ous type of malgnant {1@*@ asm for

ex awpilesthe pahber of selbewas tstatiaely scal¢EY tofe helemers were

le unKxeearsnur%d W&}{I]lda clalillper twice weekly. Mice were sacrificed when their tumors

Ln

20 reached 1500 mg. Tumor weights are estimated from two-dimensional
measurements:
Tumor weight (in mg) = (a x b*)/2, where a and b are the tumor length

and width in (mm), respectively.

25  End points for assessing antitumor activity for solid tumors

The following quantitative endpoints were used to assess antitumor
activity:
a) Tumor growth delay (T-C value), where T is the median time
(in days) required for the treatment group tumors to reach a predetermined size
30 (e.g., 1000 mg), and C is the median time (in days) for the control group tumors
to reach the same size. Tumor-free survivors were are excluded from these
calculations (cures are tabulated separately). This value is an important criterion

of antitumor effectiveness because it allows the quantification of tumor cell kill.
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general is characterized by an undesirable cellular

proliferation, e.g., unregulated growh, |ack of
wdi20d7asersvi ati on, | ocal tissue invasion, and PCT/US2006/035184

netastasis. The ability of a conmpound of the invention

to treat canggrcdiBiatith &Qﬁﬁb{@éﬂq&u oY dStiRBncRssFYSCyel |

known to the art. For exanple, the design of treathnent

pr ctrowiiggumoisxihe lago estarill seas eploulated éroa“hglp yeljoyving formula:

quantification of tunor cell Kkill d the. bHoIoglca

si gni fi cancgnefogh h@IMske 10! (EFas)SP ue indays
t unor sscr eens argg docunent e% Oa?n addl(ﬁﬂa)(Td}abl I | ty of

a compound .to treat ca be, determ n t he
Testarad dis e iae BRNERE yrﬁSéffo%wbﬁ bve 339 mor
sf Oldo%@@?&%ﬁg ke (W&%&t%&t&?ﬁ&ﬁ&ﬁe BaPhoMesht Tlﬁsr%m a

anl na nt enanc mmary adenocar ci noma-
vve rleg-lisext growthipbotaif thti @mirolTgmup Bmwes axaomﬁtnaalr@dwﬂn(l 00 to

e strain of or. C
RSP S FrReh Vg GarvREtE el G dy el < Re SL AU possivl
eX RREAUYE e T@d&ﬁuﬂfoirsmegro%g%ﬁm trezﬁﬂl@nif(lec) BpEexinRle IRV ed
17 grans at the start of therapy he mce were

sup@hﬁé@fﬂ@d@naﬁdnMﬂ@@ﬁﬁh@mﬂpbmﬂ@nl Chenot her apy of
10° olidt UHR uABf E%V%gsgﬁ{o% t@g&}q%rgwaﬂ rr%grﬂ %dvalue% t%lyg atumor

subcut aneous] agment
12 @Hlll@lelstjﬁﬂﬁ“&ﬂ inthidayieObecanst cdlad largeanirder bitdupesobtained

unsel ective distribution to the various treatnent .a
c ontitlpp ofthsggents ;ﬂot}busgglﬁﬂ@ s:,epg@gl% hhavg ﬁgmrewousqe tud1eg and

0 % [ dQ¥edVRe g%fe\%afn]ﬁﬁa 4 &t t'ﬂnn%r ta 1(%11 ‘éﬁi’lﬁr tfahQfasis of

mpl ant at | e nu I's was
reHambveﬂym@hmmmnX1o7 to 108 cells). TunDrs wer e

smeasure cal iper.tw ce. weekl
Soaor | {1 QBACRHERCERLPI GO dached PR S res det
Vel ghdesitedhereeitid oBiaftk thcomphndQodkiMBigiveRdton trials of markedly
measur ement s: _ ‘
different testing schedules. For this purpose, an activity table was created, and is
presented below. It should be noted that an activity rating of +++ to ++++is
needed to effect partial regression (PR) or complete regression (CR) of 100 to
20 300 mg size masses of most transplanted solid tumors of mice. Thus, an activity
rating of + or ++ would not be scored as active by usual clinical criteria. A PR
~ is areduction in tumor mass to less than 50% of pretreatment size. A CRis a

reduction in tumor mass to below palpable size (i.e., reduction to zero detectable

mass).
25 Conversion of log;o tumor cell kill to an activity rating
Duration of Rx
5 to 20 days log; kill
Antitumor activity (gross)
Highly active ++++ >2.8
+++ 2.0-2.8
++ 1.3-1.9
+ 0.7-1.2
- <0.7




W

Tunmor weight (innmg) = (a x b )/2, where a and b are
the tunor length and width in (m), respectively. End
pQdeTos0Bor assessing antitunor activity for seCTas2006/035184
tunors The foll ow ng quantitative endpoints were used

to assess antitunor activity: a) Tunor growth del ay

(T-C value), where T is the nedian tine (in days)
required TE’S treptment endLoptel srersupere ureaswsed wherethe leogtrol group

roa ne e ppogTyAdy g o 108 BBl etioh S ey, e T

r eachlut ieparaent issinziadicatlomuf-ahiiRighos UFEtMR@ASs WA CBE 6% means
xcluded from these cal culations (cures are tabul ated

epdP AFBPLgroWEL 4 Tar J80Yesmeans napatitamer adivityek¢.dhe ated
ant i | e ' | lows, the . . .
B R T
t unsignifishnt dotitimdEactiviythguhaDeey By aludtDe)Bah Ve MEe Division of

¢ o1 Patiren MRt QT A Ti% yarue 23 097 Considered tpingiesty Righly
day sighfRantQRWRRIr lactaly! addOk e 1694 3@@(9 by:]BI%I M ia e e a1
h del escr) bed above “and

T-Ci1s the tunmor growt el ay as

16rd frial iffexicifyfornvadationpardoesbhinnghériraquifeirentaysingt (termed DN-

esti fr e.best fit straight Line froma

o2 TSRV IT b RSy ikt fobsBab Thtin oF otk ceita dhan 20%
ex pongeiteethag OMW dRug ddafhstiOcHIRlerM tb dG&ke andRessively toxic
conyersion of the T-C values to logiO cell kill is
pos@‘?%%“’d@@%G@’élf’t%@l’sﬂ'@‘l&i$~ tunors regrow ng post

treat menip{ fﬁ’%ntﬁ)ﬂgﬁ )ﬁb%e%ﬁu%ﬁgeél?%fﬁg 'fql@va@gf %(gnh.ﬁmiﬁng

tunors I n untreated contro

IXonemngilen of tunmor growh delay (T-C value) to | og

20

25

tunor cell kill is justified in this series because of
the | arge nunber of cures with 5 of the

agegushdsik ATRE2 XA RRa16 H-inBhok RtfindIBVE yRESDLREE ) QY5 Inbic
studied and patented. Cures are a ¢
tungid cel | kill (rather than stasis of

Q

NH, HN/“\/\OE:
/\\\/COCI OCH, OCH,
El0 i X
pyriaine stO4
-+ — —_—
0°C P 2
X X X 3 N OH
1 2a-¢ 3a-¢ OCH 4a-c
. 3
y (®) (R)
Ho OCHCH,COH
POC; AN AN OCH(CH;)COH AN aLal
—_—
a_ K5CO3, DMF =
X N cl X N 0
OCH;,3 OCHy Ta-c
Sa-c a=F
b=Cl
¢=Br
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tunor cell replication). In selected cases, both for

historic in vivo evaluation data as well as data
wones@ied here, it is of value to conpare | ogPkTiUS2006/035184

nunbers fromtrials of markedly different testing

s chgH)BdEtho£pN-EhilgoroLy-pREfX ﬁHexﬁyI)tabi/ylﬁﬂlideatgll)e was.

created, and is presented beFOML It shoul d be noted

that an activity rating of +f+ to ++++ is needed to

effect partial regression (P conpl ete regression

(CR) of 100 to 300 ngy sizé&'nmasSes OF nost transpl ant ed

solid tunors of mce. Thus| an.a¢tivity rating of + or

++ woul d not be scored ag i ve by usual clinica

criteria. APRis a redul in tunor mass to |ess

t han 50% of pretreatnment e>rA CRis a reduction in

tunor mass to bel ow pal pable size (i.e., reduction to

det . S| ot unpr I
£e7P ot aEhARLE JTBSRy, SABMER. 0T Ao OB Rl 0 o
$ oggM.&intholpand pyridine @St )i was stigied $6 in tde BhthyfoR6itd NoRr. After
++++ > + 0.7-1.2 - < 0.7The

.0-2. .3-1.9
{1 o Ko i velsh (BT YO il B0 ek iris aadader Canfpentrated
CONICY hyag hAAHRA th BIPT SEXBREHN %P#ﬂ’lédr[#%%%g‘ AO8Rt A ﬂg&g%?w

t
mg in size (median of group). ue 1n perc
i s Her wiel washied withfwasntrashemhmicomtifvelytwitte 6 sl saburkie@ NaCl

. t h.., A T/C.,= 0% nmeans. no
ant ETAERa2 T L% Rir el Bal Do mecomtly MRHCO, and
16 unfingllygwen2 e eilatdnytate ANBCE BRRIGHgzaki@ 18er Was &ridd @iin #8360,

I's consi dered ) o i
and purified by passing through a column of silica gel using a solvent system of

1:1 followed by 2:1 hexanes-AcOEt. The product was further purified by

column chromatography using a solvent system combination of 10:1 4:1 2:1.
The product was recrystalized from cold 10:1 hexanes-AcOFt to give (3.16 g,

15 37% yield) as off white crystals. '"H NMR (400 MHz, CDCl3) 8.19(d,J=8.4
Hz, 1H), 7.64 (d, J = 11.2 Hz, 1H), 7.56 (bs, 1H), 7.01-6.94 (m, 1H), 6.81-6.74
(m, 1H), 5.36 (d, J = 12 Hz, 1H), 3.98 (d, J = 1.6 Hz, 3H), 3.96 (¢, J = 7.2 Hz,
2H), 1.36 (t, ] = 7.2 Hz, 3H). "’F NMR (376 MHz, CHCL;) -131.37.

20 7-Fluoro-8-methoxyquinolin-2-ol (4a)

\

OCH,

A mixture of (E)-N-(3-fluoro-2-methoxyphenyl)-3-ethoxypropenamide
25 (32) (3.16 g, 13.2 mmol) and 25 mL of concentrated H,SO4 was allowed to stir
overnight at room temperature. The solution was poured over ice and
concentrated NH; was added until pH 5 to precipitate out the product. The
mixture was filtered, washed and dried to give the product (2.55 g, 87% yield) as

a white solid. 'H NMR (400 MHz, DMSO-d6) 11.35 (bs, 1H), 7.86 (d, ] = 9.6
11



significant antitunor activity by the Drug Eval uation

Branch of the Division of Cancer Treatnent (NCl). A
wolr@nadse < 10%is considered to indicate hi ghCy/US2006/035184

significant antitunor activity, and is the | evel used

by }WIH{)W §VRdd, hésa@ sld Mk qaﬂ) 1.08 @dd, T &= 110Xigd Hy,,m) 645 (4,17
formil a 1 on, cert n ot her reqwrerrents ar e

(¢ e HeHzIID), 257 dyhad 5 NVIR 3T HT o B eright 888 (0d, T =
of group) of greater than 20% or greater
hg]r}'ﬁgg;@%ug deaths is considered to indicate an
excessively toxic dosage in nost single course trials.
The invention will now be illustrated by the follow ng

Snor?-ChirrpimBueseatrpreszoxyanineppe (38 synt hesi s of

ri?)-2-(4-(7-hal o-8-nmet hox I nali n- 2-yl oxy) phenoxy) pr
opanoic acid 5a-c a - F b
-Br (E) - 3- Et hoxy- N-(3-fl uo hoxyphenyl ) acryl am de
(3a) A nmixture of 6-fl udro-p-ani'sidi®ne (2a) (5.08 g,

36 nmol ), DVAP (0.44 g, 3.6ccanol) and pyridine (25 ni)
was stirred in an ice bath for one hour. After
concentrating, water (50 nL) and AcOEt (100 nL ) were
added. Condefid @ﬁEﬁu(biGLS—m&loagd-dephiﬁod)ian%) (Bxd g,aldt",{ mmol)

f d h A
O Qe o A G B Sire RSt B I s, S opiius vere
1058 Céfb'hgérﬁgtéaaaﬂh n%@t%l?z'e@ '\Wtﬂ %H@Oﬂdﬂd"ﬂﬁ% mn?tﬁré"ﬂea&ﬁ%iﬂﬁb@t@r

ontal ning 5nL and finally wt
satmﬂbhﬁﬁﬁN&@hsonenmmgﬁhm@dhayﬂKWﬂasdﬁﬁﬂ%@hmnmhﬁwgSO

5 PGS PRREhASRE DLW Pasl I B 681 s
hexgnesaifeES 0,.TM8e Proddutchaswas ydtalidel GFonp bt *@HEQ ‘Heyanes,
which yielded white crystals (2.24 g, 90% yield): mp 85-86 °C; 'H NMR (400
15 MHz, CDCl;) 8.06(d, J = 8.8Hz, 1H) 7.48 (dd, J= 8.8, 5.6 Hz, 1H), 7.37 (d,J
= 8.8 Hz, 1H), 7.35(dd, ] = 9.2, 2.4 Hz, 1H), 4.23 (d, ] = 2.4 Hz, 3H). PF NMR
(376 MHz, CHCl3) -127.35(dd, I =10.9, 2.6 Hz).

2-(4-(7-Fluoro-8-methoxyquinolin-2-yloxy)phenoxy)propanoic acid (SH144)

] NN /O/OCH(CH3)C02H
=
F Z N o

A mixture of 2-chloro-7-fluoro-8-methoxyquinoline (5a) (0.53 g, 2.5
mmol), 2-(4-hydroxyphenoxy) propionic acid (6a) (0.46 g, 2.5 mmol) and
K,CO; (0.86 g, 6.3 mmol) and DMF (5 mL) was heated for 21 h at 105 °C. The

25  mixture was concentrated to remove the DMF and the residue was dissolved in
distilled water. The mixture was filtered through celite, chilled and acidified
with 1 M HCL. The product was filtered, collected and dried. The product was
dissolved in AcOEt and filtered through silica gel followed by column
chromatography (1:1 hexanes-AcOEt). A more pure product (0.18 g, 20% yield)

12



col utm chr omat ogr aphy usi ng a sol vent system
conbi nation of 10:1 4:1 2:1. The product was

woearystabi zed fromcold 10: 1 hexanes- AcOEt t BCTIUS2006/035184
(3.16 g, 37%yield) as off white crystals. 1H NWVR (400

M%as%ﬁéd Bort 960@Qstahjzatro@uﬁng@HdbL‘ﬁexaﬂesté glvd offwhite
6 &itysﬁal?é’mlé MB 14§ °C; 5‘P$611\(IE (4Q0 MHZZCHzCls)I Ppo3 (Qs d8) (%03 (1, 7

L e

&@?@8%”@1&5‘@@@6’9@%' @H)26®2 (@47 8 HE, 1Y £80{q, T
(E) N-(3 f1 tior 8- 2- net hoxypheényl| 3 £t hoxypr openam de
S 330 (301598, 8.1 ek R AN Nw%%aﬁtmaae@mm

LRSS P, CHELDL s B 02 o

Conpﬁm rag edi N 1\_4Iya$4@sdlez$ AR, hzmj 133110178, egnpumamgns 5
out theﬂ&roduct he mi xture was filtered, washe

dr i @ 230Hg) Vol 3.H8. (168 duds. 7( IR 668y, SEPel B @soa els,
d

7 ehpatHiog a1 260 Lt aggs S g S0 gE oy,

07 08)5( g5, 8358151790, 785852457609 dip-1. ESABLS diy/z 358-(MIO1 )z, Anal.

( dd Cl\?H—l6NE€)§) ng%g 19F4 %\{M% (3376 Ouncl?'\@(gé%%) H, %%? I§84 06.
2 {iPe rganﬁbﬁi%r @ol%feﬁ%g B@%@fﬁhﬂg(lt' (BF vﬂﬁ@)m ﬁtdﬁ)xhﬁérlq 8abho

uor 0- hoxy- 2- qui nol i nol
nm)‘P() pi=B0O8F (¢ 5.050, H2O) GGhnmtdﬂBL@/a@aw@bh lQGSé @n&rmolrmrBS 9

hours. The cqnten e concentrated. .a utra zed
f LR B B DeD 168 RSt G P EHC e B i -6 B

1 cCEl30Ne. 18&&(9@1’ @0 TS o 3.5 1B Qe #8h HeERIR ngds 550! ved
Inmpurities, followed by extraction. The organic |ayer

was washed with saturated NaC and dried with MySO .

o R SRR PR BT b Srighlie BTG 0

85 86 0C, 1H NMR (400 MHz, 6DCI 3) 8.06 (d, J—88H25
IH 7.48 (dd, J = 8.8, 5.6 5I/H) 57.37 (d, J

HN OFEt
OCH,
Cl
20 A mixture of 3-chloro o-anisidine (2b) (5.25 g, 33.3 mmoles) and

pyridine (20 mL) were placed in an icebath. (E)-3-ethoxy-2-propenoyl chloride
(1) (4 g, 40.1 mmol) was added dropwise as the solution stirred continuously for
one hour. The mixture was concentrated to remove the pyridine and was
transferred to a seperatory funnel where AcOEt and water were added.

25  Concentrated HC1 was added until the aqueous layer was pH 1. The water layer
was extracted twice with AcOEt and the organic layers were washed with
saturated NaCl (25 mL) containing 1 M HCI (2 mL). The procedure was
followed by a second wash of saturated NaCl (25 mL) containing saturated

NaHCO- (5 mL). The organic layer was finally washed with saturated 25 mL
13



=88 Hz, IH 5 7.35 (dd, J =9.2, 2.4 Hz, IH5 4.23

(d, J = 2.4 Hz5 3H). 19F NWR (376 MHz, CHO 3) -127.35
wQda7/03078010. 9, 2.6 Hz). PCT/US2006/035184

2-(4-(7-Fl uoro-8-nmet hoxyqui noUn- 2- yl oxy) phenoxy) pr opan

Oi NAQI &he pFibh&)1ayer mawﬂé@araf filtered through silica gel (2) usmg a

2-chl oro-7-fl uoro- 8- net hoxy nollne é[) (0.53 g, 2.5

mw@p)v,entzsyémnmfdrbﬁ@)l/lpwe%bxﬁ)l aipfsoRgQEL hap{@é}yt ves 46

g L S S T

c onegMds A EIEL O aff@idtneprotect RIVBLT aﬂﬂtetohﬂtdmgl due 4986yield):
di ssolved in d| stilled water. The m xture was filtered

5t hro 898 8C: t' H NMR; (&N FHrn £D64)d 83 1eddi & A2 R g, LEEnE65

rhe qr Cc
e s T e 1 TS NP1 e 2 St £ B RYetD,
f ol3d.omeds by, THE MY, 8RO NYBHYON. 3PAYT £ 71 Hy, BEyanes-
Ac()Egtw;A@1 A nore t)glﬁbe prgdggc? (0. ?)é g, 20%/0 5?}@ d) was
obtai ned fromrecrystalization using CHCO 3-hexanes to

gi iy 43-145 0C, 1H NVR (400
\*C%g}%ﬁ%’%&ﬁmﬁ‘fﬁom@os (d, J 9.2 Hz, IH)

57.39 (dd, J = 8.8, 4.8 yJ.19 (dd, J 10.8, 9.2
Hz5 | H), 712708(m 24 6.93 (m 2H), 6.92
(d, J = 8.8 Hz, IH), 4. 806(g 2 Hz, IH 53.96
(s, 3H)5 1.69 (d, J =%.4 tz, 3. THF NMR (376 Mz,

1oCDC13) - 128.90 (m). 13C NMR,(100 MHz, CDO 3) 176.8,
162. 4, 155.2 (J = 247 Hz), 154.8, 148.0, 141.4 (n),
140.5, 128.4 (n). 123.5, 123.1, 122.6 (m, 116.4,
115. 5 (Jrocodd HA28D (30hl.)3vas 43d &l toGR)-Bi-(31&hicro-2-R ( KBr)
3420 1(1 1735 (C=0), 1615, 1495, 1470, 1435, 1330,
126@et axpheny pdet omggpenws@ (Ghb@s73 a.0ds myeh and gHowed to

B g e P B

15N Bvo2yelleousulid (Z85 G986 yidH): 4HADVIRNA0AMDE, DML ) 11.45

crotBrdrGs Lshil 1 Te ot o L B e b h o KT T gy
Ch|1 I6I§El€@Jsggﬁq§tlmrg §(&)3@nantioner, 6.9 nmn, (R

enant| oner, 8. usi ng° Astec Chi rob| otic T, 250 mm
4.6 mm 100

2,7-Dichloro-8-methoxyquinoline (5b)

AN
P
N

Cl Cl

20 OCH,q

7-Chloro-8-methoxy-2-quinolinol (4b) (2.85 g, 13.6 mmol) was mixed
with POCI; (6 mL) and allowed to reflux for 1.5 hours. To the concentrated
contents, H,O and AcOEt were added followed by NaHCOj to neutralize the
25  mixture. The water layer was extracted with AcOEt, washed with saturated
NaCl and dried with MgSOs. The product was filtered through silica gel using
CHClIs and recrystalized from CHCl3-hexanes to afford the desired product as off
white crystals (2.53 g, 82% yield): mp 103-104 OC; 'H NMR (400 MHz,

14



CH3OH: 0.1 AcOH 0.1 TEA at 0.5 nbL/mn with detection
at 236 rnn.

WORYe7N3¢786 Chl or 0- 2- met hoxyphenyl ) - 3- et hoxyacr ypamiuse006/035184
(3b) A mxture of 3-chloro o-anisidine (2b) (5.25 g,
33.Gpany! £8) (@ne Py Hzdi Me 7(5AQd L) S\WeTL 191(%,@@@@, 0 =10 Hz,

i cebat h. (E)-é-et hox}y{-Z-propenoyI chloride (1) (4 g,

40. 11 )n#8P Y d,Wes8 -8 dtre dHi ol sB)as the sol ution stirred
conti nuously for one hour. The m xture was

concentrated to renove the pyridine and was

t r anpl-@LCRBbrb-B-RedRRP{ELONN-2 hoMoRy Pprépaddic #id (SH140)
swat er - wer e added. Concentrated was added until the
aqueous | ayer was pH 1. The water | r xtracted
twice with AcCEt rga%&(}%@ﬁmshed

ning IMHCO (2 nl).

MoyEd~gy axsecond wash of

4

saturated NaC (25 13 cont ai ni ng saturated NaHCO (5
mL The organic Iaye(?cv%as finally washed with saturated
25 nmLNaCl . The product |ayer was dried and filtered
t hrough silica gf usi n(%ha so]vent systemof 1:1

|_(2

fol | owed® BjxBIer0 f?e%(éwéfﬁr%é@ﬁ hoxpieHBR(RDY (hak 8, 3.6 mmol),

oo AR AR foripibni O G 5 oI K2003, (123 8.9
10pr admot) aad DMF (Vhinl @ wergishizt ©vErhi ghd atyl 2549 nyanelildjath. iphe

OBy it 00 N ST e bl T

7. OfasnitbaGl 1AMHCIRy 2008 tobEF3 140e whifer séitlion wadékthabed

J=17.2 Hz, 2H), 3.89 (s, 3H)y, 1.37 (t, J = 7.2 He,

3H)witly ACREb r DheSergaitib bygipuaswhshad 24thlsafugisyd NeCrandalried with

H2 3 dded t E) = N:(3:ch -2-

o tNESDb na A B SO S bPissE ARy | E4CRp foxgnps gnd

15mMakdryaaklzedl foamveilOh&tahés 10\WEof G hureledis® haiivhBe ciyeials
poured over ice, filtered, washed and dried to give

Vol (D6 & ¥ Tyl ):o8p 46396944 U VR 1AMz OB, 5.06 (0, T =
% 82) 74@, (ﬁﬁb—h ,8.'8;&%?1'()37,93@ t 1L £ %ngﬁ'{) 0.7 14 84,
2H), 7.06 (d, J = 8.8 Hz, 1H), 7.00-6.94 (m, 2H), 4.83 (q, J = 6.8 Hz, 1H), 3.88
(s, 1H), 1.71 (d, T = 6.8 Hz, 3H). °C NMR (100 MHz, CDCl;) 177.5, 162.0,
20 154.6,150.8, 148.2, 141.1, 140.3, 127.6, 126.5, 125.9, 123.3, 122.9, 116.3,
112.7,73.0, 62.0, 18.7. IR (KBr) 3440 (OH), 1745 (C=0), 1615, 1490, 1465,
1425, 1330, 1260, 1235, 1200, 1145, 1130, 1085, 1045, 1010, 975, 950, 880,
860, 835, 795, 725, 615, 535 cm-1. ESI-MS m/z 374 (M+1)+. Anal. calc for
CioH16NClOs: C, 61.05; H, 4.31; N, 3.75. Found: C, 61.30; H, 4.19; N, 3.87.
25  (R)-(+) enantiomer: mp 143-144 °C; [ D =29.4° (¢ = 0.50, 0.1 M NaOH).
Chiral HPLC separation ((S) enantiomer, 6.9 min, (R) enantiomer, 7.9 min)
using Astec Chirobiotic T, 250 4.6 mm, 100 CH30OH: 0.1 AcOH: 0.1 TEA at

0.5 ml/min with detection at 243 nm.

30
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IH, 6.52 (d, J = 10Hz, IH), 3.81 (s, 3H).
2, 7- D chl or o- 8- et hoxyqui nol i ne (5b)

W@-20T000786 8- met hoxy- 2- qui nol i nol (4b) (2.85 g, PEBUB2006/035184
mml) was mxed with POCI3 (6 nL) and allowed to

chE @Br&né—ZhﬁUﬂﬁnglﬁn?/D% aﬁaﬁmma Hccgw ents,

and AcCEt were ad ol | one
neutral i ze the nmixture. The@water Iayer was extracted
with ACOEt, washed with saWCI and dried with
MySO4. The product was fiif'tered t®Ebugh silica gel
using CHO 3 and recrystalizeggfirom CHO 3- hexanes to
afford the desired prod as of T white crystals (2.53
g, 82%yi el d) np 103- 10 ; 1IHNMR (400 MHz, CDA 3)
8.07 (d, J 8.0 Hz, IH) .ér(d J =8.8 Hz, IH),
7.50 (d, J80I—Iz||—|) 7.39 (d, J =8.8 Hz, IH), 4.19
(s, 3H
2- (4- (7CRGHES-%- 3n‘%tPH’8>'<‘37&‘Bflﬂ’6lF|(%°)é4 9P &35 PIERYRS) 3P opa

5noiKrighked1 £ c@&l ¥t dili€etfh. (E)-3-ethoxy-2-propenoyl chloride
_/gﬁrnl chgoro éaw nol i ne( %b y81pgp 3. y

dell) (3.5-,27 Wﬁmi&m Bsd/Jropwise %?heéole%lpa s{usgd quhegously
oS SRRy Bpiti ey Guhed | Rk At iy

wasrapefetedio ateparatotel fuvaicbwhava s\ cadid end batedmerd 4ddeds
filtered. The solution was_ chilled and 1M g/as
addedreenratad IéCl he aptikihe aquegs M westh s d8e Wates layer

|
10AC %S exggcg o e A"E\%gf&ﬂ@ %ﬁé@%ﬂ%ﬂl&%}éﬂs Ryes @byl SFth

c h rsawaatc;gN a@h(éd m\Ll donfaiding 1 M NEIDEL afigx dhe grcam@hre was

R N
16&@31}13@0 gmlw Nié%jxgélgg lz{g%lzwaﬁ@gl@)v%a%h&ﬁw(tﬂ sg’c&@ﬁd&\l&ﬂ (25
Hz ’mLHTheprQ@lcylaw ey diadjand -,ﬁl@g?d(through ﬁ-;lﬁlgé geli@ ) upipg 2

7 Aoy o A PO
CD@hﬁ)malHﬁapﬂaed](ﬁZ 0,1 h&dnés: AAGE) 8nd ﬂe@&zs&,hz&dlftom 10:1
140he§éne%?}ZcOEt to agord hg]hzgrown olrgr?ge orys%a S (3 35 g, 5% ;’ yield): mp

102-104 OC; "H NMR (400 MHz, CDCl;) 8.35 (dd, J = 8.4, 1.6 Hz, 1H), 7.65

(d, J=12.4 Hz, 1H), 7.52 (bs, 1H), 7.21 (dd, J = 8.4, 1.6 Hz, 1H), 6.98 (, ] =8.4

20 Hgz, 1H),5.36 (d,J =12.0 Hz, 1H), 3.97 (q, J = 7.2 Hz, 2H), 3.86 (s, 3H), 1.37 (t,

J=17.2 Hz, 3H).

7-Bromo-8-methoxyquinolin-2-ol (4c)

X
P

N OH

OCHg

25
To stirred concentrated HoSO4 (30mL), (E)-(N)-(3-bromo-2-
methoxyphenyl)-3-ethoxypropenamide (3¢) (2.11 g, 7.03 mmol) was added and
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112.7, 73.0, 62.0, 18.7. IR (KBr) 3440 (OH), 1745

(C=O0, 1615, 1490, 1465, 1425, 1330, 1260, 1235, 1200,
wahbdE/ 03478680, 1085, 1045, 1010, 975, 950, 880, 860,USBBG/035184
795, 725, 615, 535 cm1l. ESI-M5 mz 374 (M) +. Anal

cal qibRed g&ﬁ%@é\@ﬁ% & ro&n t@lﬁp&@hlre"' ﬂi}ﬂe saitioNwad Epgl'i_’red over ice

Found: C, 61. 30; KH +) enanti oner

mp Padihesssuite olifl pras ﬁi@r@d O(fﬁ Wasb?‘dw,d d@ed_ Whewdited product

Chir tio b

enaneshare3S 3ty S0id g s 088 WRRFo ok Tt et
4. 6 DMBOIY) CH3O(®s, @H)-?A@Qd 7990 AEAL 7.87 &, 27H)8.58 (4, T =
with detectlon at 243

Am GB Hre 1D, B33 met hoxypheny! ) - 3- et hoxyacr yl ani de
(3c) A mxture of 3-bronp-o-anisidine (2c) (4.50 g,
22.3 mmol es) and pyridine (15 nL) was placed in an

i cebaBfomd-EjchbbroBhmxshodypii@pBRosc) chl oride (1) (3.75
g, 27.9 mol) was added dropw se _as the solution
stirred continuously for g hplr > The m xture was
concentrated to renove the di ne and was
transferred to a seperagjc fere AcCEt and

wat er were added. Concentr atjed HCI was added until the
aqueous |ayer was pH 1. The “%ater | ayer was extracted
twice with AcCEt and the organic | ayers were washed
with saturated NaCl (25 nlL) containing IMHCO (2 nlL).

10he pr Oceﬁrﬂfx@llr%ﬁ%fb@drh&%ﬂ tByx a2 86BN V@S T29D
saturated NaCl cont aj )Fl}:ana%1 sat u?mg I—gIC(IgmmOD

) and]—BQCb;r(a @?ﬁ)dquél)gz@ d waderfre ity oy 1@@@[11@@{ Afliet heutrahzatlon

sat yggt

and PO gk yilf RBER W istaft Fhy WERu 4 BFmc
sy s tmhfilbéred thfl:oufghl silﬁ)&@él fmyreﬂlofte thebadnes polé@@unt@f‘ €The

pr oduct raphed (2;1 1:1 hexanes AcCEt}

an dW@B?@@% g%feg axpbiaiped asyuaitegitals ppomrerpsiglization

oAbk AR AR RS At Do .
1. 6=188 Hy,H)H), 7.66 &, (Jd=9:1Hz 1B0),47.4%2(d, IH)92H2512H)(D39(&H)788
7211_1({}&1)4“17(%H 1.6 Hz, IH), 6.98 (t, J

2-(4-(7-Bromo-8-methoxyquinolin-2-yloxy)phenoxy)propanoic acid (SH135)

AN OCH(CH3)CO,H
=
Br N O

20 OCH;

A mixture of 7-bromo-2-chloro-8-methoxyquinoline (5¢) (0.54 g, 2.0 mmol), 2-
(4-hydroxyphenoxy) propionic acid (6¢) (0.36 g, 2.0 mmol), K,CO3 (0.69 g, 5.0
mmol) and DMF (5 mL) was heated at 125 °C for 8 hours. The solution was

25  concentrated, dissolved in H,O, filtered through Celite and chilled. The filtrate
was acidified with 1 M HCl to pH 3. Extraction was performed with AcOEt and
washed with saturated NaCl. The product was dried with MgSOs, filtered
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Hz, IH), 5.36 (d, J =12.0 Hz, IH), 3.97 (q, J 7.2 Hz,
2H), 3.86 (s, 3H), 1.37 (t, J = 7.2 Hz, 3H).

w@-28r7ose88- net hoxyqui nol i n-2-ol (4c) To stirredCT/US2006/035184
concentrated H2SO4 (30m), (E)-(N)-(3-brono-2-

et lexsyghanyd el 3neifieoxy EToﬁﬁﬁﬂ@Hio%%tc(g%&ﬁh (Z:1 hetarids-ALCIR)

mmol ) . was added andall owed to stir overnight at room

t em%’é‘i ctystalizgh GowditOH-kpxanesdo pHardechitaaystils €0.4hg, e
o il e Sgr oaus: HaVEAh e RIRDR) R0 LBy B, 839
(1. ?di Jg; 8 98% YH&?"/U'% (s 121I?NM38 ((&Ql0= WZ@Z @%ﬁ@ﬂh 3é gﬂ“zﬂ)
% 6?7@ 81 gnygi), #8 (0.3 =768 @éz,, IE 73 (s 3H), 1.51 (d, T = 6.4 Hz,

7~ br o R0 SR RN R iy 155 (o T4 H By

and7H@(L‘H,3] £ B.8HD, 1wz),s7 me@it, ge 8JH21€1H-I)r ¢f11717><15f(ﬁf 2@12 5.07(d, T =
hou% After neutralization with NaHCO8 and extracti on

AeetD), ¢-AL-0198dmegE) e @ Ls@wléa, i, SR8 3Hnd .70 (d, ]
fi] Lererzt3pugl SR @80 ?fé{yggﬂw%% LENS 01)%"2%92’;1‘5?9,' 1.8,

i mpurities. he pro
1®bt & hédl 45, Who. ﬂel%@éﬁ@ﬁslmpbnlﬁ ecrisst, abioz62.0,019.4.r im

6 oRBII30 W) g5 15y 1610, 48 Mol o, 1698, 1470, 143, 137042
(d, 13130=1@6c2 1085, 1hbb,, 111031%0@107% f053; o1 993, 'e, $s1d30, 785,

(2 (ZZQ P2Br 50525, 480 boxly MMSHBNim/ZZ%) KoX (Y phen GBS B opzh

0| c 1
s O SRRl AR 6 PRL (836903535192 B4
15mTD(6)) 222-(16% 20&@79%1377!8?(%»01(57 (4r4§ qmwmwmm%m?}lé)olﬁﬁ
s eI B 10565141 SRS (TR 76650t 6oONSS (175,51
con@gnt ahes I f
Cel ?tqg gnd cfﬁEI?i rﬁ%%%ﬁgg% ?r‘%céi %{erlts?ﬁ c’lollgbhI§ 39&0 £?11)1M
HCO Atd. gted forfpHadiOsBn CGyed. S6eHE D.REEN, 3185 NFAGDRC, $07b; H,
3.95; N, 3.25. R-(+) enantiomer: mp 150-151 °C; [ ]D = 35.0° (c=0.50,0.1 M
20  NaOH). Chiral HPLC separation ((S) enantiomer, 6.2 min, (R) enantiomer, 7.4
min) using Astec Chirobiotic T, 250 4.6 mm, 100 CH;0H: 0.1 AcOH: 0.1 Et;N

at 0.5 mL/min with detection at 244 nm.
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washed with saturated NaCl. The product was dried with
MpSH4, filteredthrough silica gel, purified by Columm
wehoamaegr aphy (1: 1 hexanes- AcOEt) and recryBCailszmd035184

fromEt OH hexanes to afford white crystals (0 43 g,
52% i el d): [np 157- 158 1H NVR (400 MHz DNBO- df),
13.02 (bs, IIH), |8.839| edr |3 28 BateT |BH) T F 50 A8 T
7.281(d, 53 + 9. :grgz; %HS -E"%?Zl% 623 | 21| 65 '7% 91
46 L T S5 75 1o -
(m 2H).84.84 ({° 7% 6. I FH <1373 s 580 7 1. 51
(d, =6 4Hz 13H) 1 H NVR (400 Mz CDCI3) 1075
(bs, |l Hg,, 8(05 (doJ|=99 24| I4),| %49 (d,| I28)82H g
IH), [7.52 (d, 3]|="8 te7 (H, 7.17-7.15 (m 2HT 7.07¢
(d, 3 =S 8[Fz, [TH), 6.99-6 98 (n |2H), | 482 (Q, |I~|>
6.4 Hz, 3H),| 3.86 4s,| 8H), L. YO €d,| F=|6:4 Hzy 3HY. |
13C NMR(168—vHz; BM%GG'S) 17838, —162- 07155/ 3, .bJ..?“lL
147. 4, 144.3, 140.4, |126,/92 124. 9, |123. 5, o116.2, | B
113.7, 726, 62/0,719.0. || K (kBr) 3430 (OF),| 1718 ¢
C=0)};—1610; 15701510, 1490 HA76— 4201870, T1330<
260, @aii 1195, H40,2110% | 1045,| 1@, 30[15,£995%
D70, 8857 B3Q, ~187,7 120] | 625, | 605, 525, [480 @ 1| B
;%E') mz3@ 47 (| 98] 388| (28| 372|(20)] "By 2|3
45),| 42 (86), 328 (32| 315|(26).| 301|(13), 266 =|&
13), 252 (197, [234 (6), [223 (16), [208 (27),| 178 |(48)=
g5; (44%”3144%(]3)3 122 (9%, |12 (|18%, |11 (6®),| 209,
19) | 1ol (25), |94 (15), |88 (17), 4 1 (12), [6 (28), |3
f/gﬁf)),\ebb (I7), 5 1 (Z21). (Bl): iz 419.0189 |~
cal gd. |[for |ClOHI6NOHBrs 41920191%. [Adal | cal dd& L
IOEVC19H16NCBBL C. 84.56: H |3.86:! N 2 35 | Found: ¢,
476 H.3.195 IN, 3.125. |R-(+) enantiomgr: np 150- 151«
:[ﬁ I %’@5-0§C§ Q.50 G51 Mﬁadi'l)rﬂ‘ Chigal BPUCS |5 »
e'garat@grg((@ﬁ en@ntli omer,§6/2 T n, {R)| énahtijoner, |
§.¢ i N 5uSi Mg Astec |Cffi notE ofi c=T,| 280 (4.% 10€¢ |T 2
wzrmor—"tg)gf AcOR:| 071 [EEBN at .59l nTn|wi% h| det gctd qf ||
Bt 244 nm Mice: |C3H flemalles Source:| CRL{Ral ej gh DOB: |& &
Aprg (F)Jin@gl\:glo Nay, 03 Ave. W . 229/ noyse Tunpry Nag 1
| § REDEDET: | 3 15Mdy 05 Tl=|1.© dayPrepatation| ©
HED (|R)—SHI135(R)-—SHE48( R SHE44(R+—AH—test
Fontscueps prepargd | « | o | o | 2| o« | 5|« |8
o € A @ Eg
%5 fBrogl = | < el 2 © « " B éé‘
o OB | EgBES| R Pl T ik i | — TS
wm B |~ : ..M
5SS 5 . S
= §28 .8 « ® o | o= o & > o | o o
§ REY ||| T| T 8e
B ,
g o
> 'Ei?é’bo =3 o 00 oo Q ey I o
a Elp |1 s & B &R & R|E
2 o S N > o | X
3 o | o| © & S| & |E°|B- 6o
D tE
£ e R I - T - - - A=
A ) £
&
E e & o y R B et
< O T = - N < A A O O = -
QE E 2| B | B | H 3 o 7 2 EES
E 6’? — ~ o < [te) © o~ o0 (=)

19



in the sane manner as detail ed bel ow. Source:

Hazel dine/Horwitz (KCl): white solid + 3% EtOH + 1%
WOCH)7#030786 % NaHCO3 (by vol unme) + dH2O (r) sol upCcomst@biossis4

= 9.0 (r)7.0 with 1.ON HO); 0.2m /nouse/lV injection.

Di sqn;@php@mggntrol: Cage 1- Tunor growm h as expect ed;

Tunor Vvol une doubling tinme (Td) = 1.0 day. SH 80(R):

Cag SHBOMR) SIHY36 (RS HRANR), SIHRI4Y R Ajﬂll’esl aéént@@ef@{ulégal red

for ,a total dose of 420 ny/kg. This dose was wel
t ol &8 Hhesmegnaanes asglesai Wi 3. 4% wei ght | oss (nadl r
day 2; full recovery day 15). Although the host

5 eC Sverey: MiRINEEORTIE) QI Ed #hitd o180Y 5% E‘B(ﬁ{%‘f'}ﬁe/%f ﬁghﬂr 0.5 %

excellent condition for the entire duration o
trial, aPaH&ksr(by lvobmegh& dig3 s> whiondpil DHest.0 with 1.0N

hoveri ng 3. 4%(I ess than I gm during
t he recoveri} perl/%(()JI&’Se Bl(eﬁ)l on this schedul e was

highly active as expected, producing a 0%/C and a 4.8
or ofyskpéibh! | (GLK); ++++ Activity rating. Cage3 was
16nj ected Q2dx7 startlng day 1 at 38 rrg/kg for a total

dose. 0 266 [ K There

s ust‘é ar %ed ( nargq dg)‘}m?l gf(ivy\%]s ag %’8’8989/ %’ "fblumel' figubling time
dose was al quapkll\oeaaypr oduci ng an 11% T/C and a 2.1
(+++ Activity rating). SH 135(R): Cage 4 was injected
Qdx7 starting day 1 at 54 ng/kg for a total dose of

378 g8 They, 9s ustai
( nadl : dgﬂg/ 17 &Y\?&% 1 ggt\?é?%/’zg %‘éﬁﬂ%}g) §6§ g}g/% o(t_na total
ladequate tr eatoseat 4201ihg/ﬂtgdﬂﬁ§dm3Vd§ ol tﬁle?&éd ,pfoducing a
produci ng a 0%/ C ?ﬂ
modest —3.4% weight loss (nadir day 2; full recovery day 15).
Although the host recovery time was prolonged at 13 days, mice
were in excellent condition for the entire duration of the trial, and
overall weight loss was very modest, hovering between —1.7 to
20 ~3.4% (less than 1gm) during the recovery period. SH8O(R) on
this schedule was highly active as expected, producing a 0%T/C

and a 4.8 gross log kill (GLK); ++++ Activity rating.

- Cage3 was injected Q2dx7 starting day 1 at 38 mg/kg for a total
25 dose of 266 mg/kg. There was a —3.5% weight loss sustained
(nadir day 2; full recovery day 7). This dose was also active,
producing an 11% T/C and a 2.1 (+++ Activity rating).

SH 135(R): Cage 4 was injected Q2dx7 starting day 1 at 54 mg/kg for a total
30 dose of 378 mg/kg. There was a —10.5% weight loss sustained
(nadir day 12; full recovery: day 20), indicative of adequate
treatment. This dose was highly active, producing a 0%T/C and a
5.0 GLK (++++ Activity rating), slightly better than SH8O(R).
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5.0 GLK (++++ Activity rating), slightly better than
SHB80(R). Cage 5 was injected Rdx7 starting day 1 at 34
wogikg3bmsn a total dose of 238 ng/ kg. There waBCIUS06465184
wei ght | oss sustained (nadir day 2; full recovery: day
7). Thi's doseues wa dhbdedQbdnestarRhOEACT AN TEG total

anda42G_K%§+ﬁ%{gt|vc??y ratin .%HMO%@Cae
6 was i nj ect dose @R me/lss. {Tibag VM}P @@Wlﬁéqsk’@us(twl@‘h

escal ati ons /k
days 11 & 13? Z‘flgﬁg gi”orecog’% A %%ﬁﬁ%fgmﬁ‘@%&%g
a -5. 3% wei ghtodueing aDYs TAT Aeth 4. BEI}JLK (%M Aétlwf}uiatmg)

recovery: day 19). This dose was highly active,
Jproducing a 0%/ C and a 4.8 GLK (++++ Activity

| oy SRt Bl R D20l D B2 inBlkE (haes
gscal at i onss;aﬁcfa&ﬁn@d cktgszm'lig/ld@msda?ys& 8 9amd/6§8mj¢g«g1 days 11 &
ays 11 & 1 r a total dose o 4 : re.

a y5 50 wei ghe) fopadota %732 ?ﬁ&&'theﬂigg'aﬁg"éértyewglg‘ﬁ?ﬁss
recovery: day,&dined(Bhdir Qstﬁt Vf@lfl; r&b%BIYda@fC@D VEhis dose was
produci ng a 5.5% T/ C and (++++ Activity

1rating). SH h@(;@cnv@aged@lmo%iﬂ(@emcbw@m&(ﬁﬁ BAichgity
day 1 at 57 dosa al ated and
i nj ections gff B’ﬁ?ﬁ?ﬁq}%%‘?ﬁl%?tﬂlg%@g?kg) to day 13
(125nmg/ kg) for a total dose of 822 ny/ kg There was a
-15. 7% wei ght | oss sustained (nadir day 1 ful l

recovery dayfope 7ivdinieeted Q2&t7 darhiaa day éﬁh?d? mgdgdwith

| evel . There H% Aeah REAY

rapidly with A Eﬁag&ﬁj %cov%?sy %:yrfagﬁ 3‘§m S gg%g&élay\%% &
1%i ghl'y active3) fwadcoteﬁ duge af 234 ﬁg@ga”ﬂhhrawds 4 —GlSKo (veightloss

Activity rati ns%med &ag rrld%c 2tI%11 recov r}) day 6). This dose was highly

active, producing a 5.5% T/C and a 3.6 GLK (+++ Activity

rating).

20 SH 144(R): Cage 8 was injected Q2dx3 starting day 1 at 57 mg/kg, then
dosages were escalated and injections given daily from day 7
(63mg/kg) to day 13 (125mg/kg) for a total dose of 822 mg/kg.
There was a —15.7% weight loss sustained (nadir day 17; full
recovery day19), indicative of a near lethal dose level. There were

25 no drug deaths as mice recovered rapidly with a 2-day host
recovery time. This dose was highly active, producing a 0% T/C
and a 4.1 GLK (++++ Activity rating), inferior to SHSO(R),
SH135(R) and SH140(R).

30 Cage 9 was injected Q2dx3 starting day 1 at 36 mg/kg, then
dosages were escalated and injections given daily from day 7
(39mg/kg) to day 13 (75mg/kg) for a total dose of 513 mg/kg.
There was a—5.3% weight loss sustained (nadir day 2; full
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SH135(R) and SH 40(R). Cage 9 was injected Qdx3
starting day 1 at 36 ng/ kg, then dosages were

wezcemlaead and injections given daily from dayPZT/US2006/035184
(39ng/ kg) to day 13 (75ng/ kg) for a total dose of 513

my/ kg. There 1 Verd: da%/’ %g“ﬂ’%&@%,\x}ag glgo ﬁ&%\/\%@&&@?ﬁ%%wc

day 2; fuIIrecove

active, produadag. 16(3]2[3%6|T+€Aaﬁd1t3a1aﬁng) GLK (+++ Activity
rating). Summary Three hal o- net hoxy qui noline
compounds were evaluated for antitumor activity in
CONPaLiaPn W th SHB0 against early stage nouse Mam
16/Cin this trial. The Bronp-methoxy anal ogue [ SH13
55(R)] was th él“ln‘e@]nalcamdthm;y quiretine corgp@mnls Fe@lekakinted for

total dose of .. foll owed by 0r 0 rre X

o S 4 g e iy g S e Ty e
SHBO(R) pr oduggsheMasth ms)caih this &ri Pt B roIREBS LY ?sthalogue

hi gher total dose of 420ny/kg. Least active in

series was tHéHliﬁﬁ(cBr)bWﬁ%ﬂlhmt mﬁwpmm@@mﬁﬁ@i)l( amatptal
GLK at t ot f 82 ny
Feached i n t % CELE Fh TR e e ChbtptalRsy TR bR

10a- 15.8% wt . 4@&1@\@& t6tab i e eI 7D g/ME T SHBVED Rt B
the Fluoro anal ggue, indicating a near |ethal dose

level was del Smdied® GhK: siagnedesty meherdetsbdose of daimeike.

| oss nadir

ol o- ot hoxy et eERhER ARG RESHS IRGIHAbShehly dlffound.
-5.3% day 14SHEH4®)04.1-GIXK 8% tockhdoskef SQmag/kgpﬂ“oSfd&Q:was
flat -2.0 to 3.0% w. .| oss:

i ndi cating a fk?éf%ﬁ]%?dalp tpg b esaz(@%ﬁ%f%ﬁic erha 5 thoughdse

15conmpounds,  ory @3 Hthbys Was sustained by mice treated w1th the Fluoro
analogue, indicating a near lethal dose level was delivered in this
case. In general, weight loss nadir was greater and occurred later
for the halo-methoxy compounds (Bromo: —10.5%; day 12;
Chloro: —5.3%; day 14; Fluoro: —15.8%; day 17) than for SHS0:

20 flat —2.0 to 3.0% wt loss; days 2-15), perhaps indicating a
potential for delayed toxicity with these compounds, or possibly a
longer half-life. Interestingly, the Bromo and Chloro-methoxy
analogues also were more active at the lower dose (displaying
greater depth of activity) than SH80. Comparing lower doses, in

25 order of highest log kill: SH135(R) (Cg 5: bromomethoxy): 4.2
log kill @ 238mg/kg was superior to SH140R (Cg 7: chloro
methoxy): 3.6 log kill @ 234mg/kg; SHSO(R) (Cg 3): 2.1 log kill
@ 266mg/kg; and SH144(R) (Cg 9: fluoro-methoxy): 2.1 log kill
@ 513mg/kg. Compound ranking in this test from most to least

30 active: bromo-methoxy SH135(R) > bromo SH80(R) = chloro-
methoxy SH140(R) > fluoro-methoxy SH144(R).
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| onger half-life. Interestingly, the Bronbp and

Chl or o- net hoxy anal ogues al so were nore active at the
woawerosasse (di spl aying greater depth of acti vPCy)UStdwan3sis4

SH80. Conparing | ower doses, in order of highest |og

kKill: SH135(RTHE v dn2l inl -

@38ny/ kg vvas)Tsh ugggrhﬁigrs @{égﬁﬁéﬂﬁ%{&&ﬁ%ﬁ& a%:h ?géjha\g%ﬁ(? 0, bt least m

met hoxy) : 3. 6 thisgnkieht) c@l@Bamgived as SHBEHRE of By imd)rovéndnt

1 or 0 et oy 1S TR PSSR kbieh e log i)
ranking in thifs thefwek 064% 6PEb Er@mbgﬁ‘%hof_}p&ﬂd\@iloro-methoxy

brono- met hoxy SH 35(R) > bronp SH80(R)

£hl or omet hoxy asHpgyeryvosldsep to beran insxsatistioAspR)iorfiyend

hi gh dose requyj .as high as SH30,. at

| east in thi sg%é]llz@‘ﬁggotu)%@g%&# évl%eatl\lj?a e feshin anpther,
or no i npr ovemandr voMethrd&d3 Gourtdovereesls it figsibRt ent i on of
high activity (>3 log kill) for the | ower doses of the

Br ono- net hoxy and Chl or o- met hoxy anal ogues woul d seem

to @ﬁaggk@@di cation of superiority and should be

fol O with at | east one nore test in another
19 unor wi fThe fdltomengilluivates rdpesent@ive lphainfacpial Hdsage forms,

Ex l.e. 3 The foll ow il t representative
ohat TiEeie tamRgyad SEF i (Lol Kiglos TestAsBUReE of

f or prdpRylacic 6RMRAWRENX ), for therapeutic or

prophyl actic use in humans.

( ) Tablet 1 ny/tablet

" Conpound X' 100.0 Lactose 77.5 Povi done 15.0

(1) Tablet 1 mg/tablet
15 ‘Compound X’ -100.0
Lactose 77.5
Povidone 15.0
Croscarmellose sodium 12.0
Microcrystalline cellulose 92.5
20  Magnesium stearate 3.0
300.0
(i) Tablet 2 mg/tablet
‘Compound X’ 20.0
25  Microcrystalline cellulose  410.0
Starch 50.0
Sodium starch glycolate 15.0
Magnesium stearate 5.0
500.0
30
(iii) Capsule mg/capsule
‘Compound X’ 10.0
Colloidal silicon dioxide 1.5
Lactose 465.5
35  Pregelatinized starch 120.0
Magnesium stearate 3.0
600.0
(iv) Injection 1 (1 mg/ml) mg/mL
40  “‘Compound X’ (free acid form) 1.0
Dibasic sodium phosphate 12.0
Monobasic sodium phosphate 0.7
Sodium chloride 4.5
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Croscarnel |l ose sodium 12.0 Mcrocrystalline cellul ose
92.5 Magnesium stearate 300.0 (if) Tablet 2 ny/tablet
wOCwTmaesa X'
Starch 50.0 Sodium starch glycolate 15.0 Magnesi um

st e Rt®dRIR hPdibkide kolzapsul e nme/ capsul e ' Conpound X

20.0 Mcrocrystalline cellul ose #40182006/035184

10. BuGalds@hdiko bl Hon di oxidegd. S Lactose 465.5
Pr S\ggt{e?i"dr@l%jé&%nst arsé)h 120.0 eq_g.ecﬁilqﬁst earate 600.0
Oydfnjecmnl( 1 ng/ nD ng/ " Conpound X (free
aci orm Di basi.c sodi um ph hate 12. 0 Monobasi c
Sﬁogf%g;g%ﬁggfngﬁgiéﬁggl um cgﬁéﬁ%‘ge 4.51.0 N Sodi um
' dj ust t .u-/.0j . S.
Y Monobasic sodium phosphate s 0.3 0/.u-l.0j g.s

1.1

Dibasic sodium phosphate
Polyethylene glycol 400 200.0
10 0.1 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5) g.s.
Water for injection g.s.ad 1 mL
(vi) Aerosol mg/can
15 ‘Compound X’ 20.0
Oleic acid 10.0
Trichloromonofluoromethane 5,000.0
Dichlorodifluoromethane 10,000.0
Dichlorotetrafluoroethane 5,000.0
20
The above formulations may be obtained by conventional procedures
well known in the pharmaceutical art.
All publications, patents, and patent documents are incorporated by
25  reference herein, as though individually incorporated by reference. The
invention has been described with reference to various specific and preferred
embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and
scope of the invention.
30
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Water for injection g.s. ad 1nL (V) Injection 2 TIO

me/ mL) np/nL ' Conpound X' (free acid form) 10.0
woOhorwaeise sodi um phosphate 0.3 Di basi ¢ sodi unmPCT/US2006/035184

phosphate 1.1 Pol yet hyl ene gl ycol 400 200.0 0.1 N

Sodi um hydroxi de sol ution (gHiadjustment to 7.0-7.5)

q.s. Water for injection g.s. ad 1nL (vi) Aerosol

ny/ What is ceimpestisd X' 20.0 O eic acid 10.0

Tri chl or ononof | uor onet hane 5, 000. 0

Di chl or odi f 1 uor .0, 000.0

Di chl or 8?@8‘?‘1‘@@5&%@% 5, 000. 0 The above

formul ati ons maybe oWt aixned by conventignal procedures

wel | known in the macuticiart A ublications,

patents, and patg e I ed by

ref erence herein, Ej\é_gough i Ny |dua§}_y I'ncor por at ed
Sby reference. The i tion has been described with
reference to various speC|f|capnd preferred

enbo t echni es

ndEPSPBOH U i OhBryPh AR B ACrBli R BHFBRE: ey
be made while remaining within the spirit and scope of
the invention.d ainms Wiat is clained is:

2. The compound of claim 1, wherein Y is F.

10
3. The compound of claim 1, wherein Y is CL
4, The compound of claim 1, wherein Y is Br.

15 5. The compound of any one of claims 1-4, wherein the carbon bearing the
methyl group is in the (R) configuration.
6. The compound of any one of claims 1-4, wherein the carbon bearing the
methyl group is in the (S) configuration.

20

7. A compound of claim 1 which is 2-(4-(7-fluoro-8-methoxyquinolin-2-

yloxy)phenoxy)propanoic acid.

8. A compound of claim 1 which is 2-(4-(7-chloro-8-methoxyquinolin-2-

25  yloxy)phenoxy)propanoic acid.

9. A compound of claim 1 which is 2-(4-(7-bromo-8-methoxyquinolin-2-

yloxy)phenoxy)propanoic acid.

30 10. A composition comprising the compound of any one of claims 1-9, in

combination with a pharmaceutically acceptable diluent or cartrier.
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1. A conpound of fornmula | : (D wherein Yis F, O or
Br; or a pharmaceutically acceptable salt thereof. 2.
woheo7meesound of claim 1, wherein Y is F. 3. TRET/US2006/035184

compound of claim1, wherein Yis O. 4. The conpound

of 1glaim ﬂherd{bﬁﬁ[cﬁh@th?(d kStr&ht carlver Hheme@man ¢oshpabingny

one of clains 1-4, wherein the carbon bearing the

me tadyinigien g to asmpmmah s gaRyl of gehi therrR Inrifectve ameunt of a
Co%ﬁ’i’%g?‘ﬁgﬂ% %(%lgﬁe of clains 1-4, wherein the carbon

beari group is in the (S) conflguratlon

7. A corrpound of ¢ ichis

2-(4-(7-f|uoro-8- |noI

yl oxy) phenoxy) pr N ccgi @ of claiml
vvhlch|32(4(7ch L0- 8-nmeth U|n |n

yl oxy) phenoxy) pr opan0| 8 acid. 9. A corrpf)und of claim1l
5v\ln| ch is 2-(4-(7-brono-8-net hpxyqui nol i n-2-

o BRI R L ORAR n ity G Cock RPN Wfepr. | |

corrbl nation with a pharnmaceutically acceptable diluent
or carrier.11. A therapeutic nethod to treat cancer in
a n@nmalAtltemmuﬁusmﬁ@%mﬁr@a@ﬂ@ﬁrﬁgamémala}réﬁwrmma need

of ah J'Els eﬂﬁé ﬁ)% m nﬁlfl £ H\é? s@m%%}%%fg%gff&gyp gllﬁggntqyf 2-(4-

fornu erein

10pha(r7rmo‘mut&maﬂhbyy@mmmp]logyﬁ)hbﬁoxy)mmmnbic atRl. A
therapeutic nmethod to treat cancer in a mamal,
conprising admnistering to a mammal in need of such

thefapy @ pfeBEd iné@od THBA cRficef id #mammal, comprising
administering to a mammal in need of such therapy an effective amount of 2-(4-
(7-fluoro-8-methoxyquinolin-2-yloxy)phenoxy)propanoic acid.
15
14. A therapeutic method to treat cancer in a mammal, comprising
administering to a mammal in need of such therapy an effective amount of 2-(4-

(7-chloro-8-methoxyquinolin-2-yloxy)phenoxy)propanoic acid.

20 15. A compound of formula I:
o 0
OCHj CHa

®
wherein Y is F, Cl or Br; or a pharmaceutically acceptable salt thereof; for use in

medical therapy or diagnosis.
25

16.  The compound of claim 15, wherein Y is F.

17.  The compound of claim 15, wherein Y is Cl.
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wormTag7seonpri si ng adm nistering to a manmmal

5

(7- brono- 8- net hoxyqui nol i n- 2-yl oxy) phenoxy) pr opanoi c
acid. 13. Atherapeutic nethod to treat cancer in a

of such therapy an effective anmount of 2-(4-
( 7-18, uorpreBeofRbhaKyEAiROl 5, Rhdretl BXyBRhenoxy) propanoi ¢
acid. 14. A therapeutic nethod to treat cancer in a
rramml conprising admnistering to a mammal in need
uch hera

1?hl orlfj1 @%ﬁ%&%%%&’gl W{% Q{weﬁegg(y eﬁﬁgogr?g?%ng
aCItHe byl éro@lmeuM(mfcoﬁﬁgumﬂl@l : (D wherein Y is F,
A or Br; or a pharmaceutically acceptable salt
thereof for use in nedical therapy or diagnosis. 16.
The, @MH" Yo i
corrpound of ¢C amr?r(]il \Migrogelﬁﬁ {legcjﬁfgem#%eca?gﬁggamag
of thbmethyl@roupﬁmmehm(Schsﬁ@muth The conpound of any
one of clains 15-18, wherein the carbon bearing the
met hyl group is in the (R) configuration. 20. The

cormoundrif codMuRNEr @inftl BlwREchliz 248.(7 lﬁ%@f@@ﬂlétﬁ@(yqumohn-
carbon bearing the nmethyl ‘group is in the (S

10c orf¥-ylpuy whewnxy)dpandiseicgbnpound of claim 15, which is

2-(4-(7-fluoro-8-nmethoxyqui nolin-

2-yl oxy) phenoxy) propanoi ¢ _acid. 22. The conpound of

cl aom 15Theddinflouhdoclfifir (5 weHdtoik Q=(8-(TRhvexBghidthertyiqdinolin-
2-yl oxy) phenoxy) propanoi ¢ acid. 23. The conpound of

cl a4-poxg)ph Wﬂxéfifpfp@n@c(a&l & 7- br onp~8- met hoxyqui nol i n-

2-yl oxy) phenoxy) propanoi c acid. 24. The use of a
compound of conpound of fornula I

15 23.  The compound of claim 15, which is 2—(.4—(7-bromo~8-meth0xyquinolin—
2-yloxy)phenoxy)propanoic acid.
24.  The use of a compound of compound of formula I:
Ym (o %OH
OCHs CHs
20
wherein Y is F, Cl or Br; or a pharmaceutlcally acceptable salt thereof; for the
manufacture of a medicament for treating cancer in a mammal.
25.  The use of a compound of claim 24, wherein Y is F.
25
26.  The use of a compound of claim 24, wherein Y is Cl.
27.  The use of a compound of claim 24, wherein Y is Br.
30 28. Theuse of a compound of any one of claims 24-27, wherein the carbon

bearing the methyl group is in the (R) configuration.

27
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OCH3 CH3 (I) wherein Yis F, C or Br; or a

phar maceutically acceptable salt thereof; for the
wourorioaetsor e of a nedi canment for treating cancecTius2@6/035184

manmal . 25. The use of a conpound of claim 24, wherein

Yis F. 26. The use of a conmpound of claim 24, wherein

Yis . 27. The use of a conmpound of claim?24

whet%ei n Fhejuse pf a cappound©f gas o ol i mTBdI{d WhereHhie garbon
f | 3 4- ’ i i th t hyl
or ofeth e ararbl st Bl e (OfeciRERAGARETE MO PO, Mo

conpound of any one of clains 24-27, wherein the
carbon bearing.the nethyl group is in

5&3 ntd gur Hieiush of AR %%l&dﬁ hg%élﬂs’@néwezmula
5. ((E(Z)el'(? ?:(?szfﬁlgf%?-m%éfgﬁi%ﬁﬁ‘- ?}ﬁé;@g}?eﬁox%)propanom acid.

gui no oXYy)'r henoxy) pr opa
noi ¢ acid. 31. The use of a conmpound of claim 24,
wherei n f.he coppound of, f.or mul ]
o Ch (7 Bt GL BSoRRRHOA GIb Pt b s somestsyf e
Nol @) 3oL =(7-%%lor(1@ﬁné’cﬁ&q@?ir@liﬁ!?ﬂﬁgiég)gh&foxﬂp%ﬁh&é,acid.
wherei n the conmpound of forrmula (1) is
102- (4- (7- br onp- 8- net hoxyqui nol i n- 2- yl oxy) phenoxy) pr opan

Ol C3 ACI dI“he use of a compound of claim 24, wherein the compound of formula

(1) is 2-(4-(7-bromo-8-methoxyquinolin-2-yloxy)phenoxy)propanoic acid.
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