PCT/ US02/ 24442 2 6 JAN 2006 5 QUI NOLI NE DERI VATI VES AND USE THEREOF AS

ANTI NTUMOR AGENTS Priority of Invention This application clains priority of
invention under 35 U S.C. 119(e) fromU. S. Provisional Application Nunber
60/ 309, 144, filed July 31, 2001. Governnment Funding 10 The. 40N

descri bed herein was made in part with governnent suppo?t%TﬁlE\gygf?hK% -NIH
Grant Number CA82341 awarded by the National Cancer |nstitugeayjipg United
States Government has certain rights in the invention. 15 Background of the
Invention U. S. Patent No. 4,629,493 discloses herbicidal conpounds of the

foll ow ng fornul a; I.n 1S -CH or -N. X is a hal.ogen; nis 0,1,
or 2, R is %U)}H%)%Iﬁzéﬂ%%l\(yg%‘&osv@& g?EﬁHEaF%Fuﬁ,S %&NW%FSA?%E,Q anong ot her
val ues. One of these conpounds 20 is currently sold comercially for the
control of annual and perennial grass weeds in broadleaf crops. This
conpound has the followng fornmula: C OEt 2 6 JAN 2006 PCT/ US02/ 24442

Corbett et al., Investigational New Drugs, 16 129-139 (1998) evaluated a
series of quinoxaline conpounds for activity against solid tunors in mce.
The folfowi ng compound (ref er ride LU ) was reported to have broad

activity agai nsg: . A JIhe conpound was
al so reported tgﬁﬁgaé@l%%@g%%@aﬂg%f%g%@y@qgﬁgs'}jgg!%pg%ldﬂ%e sever al
undesi r abl efr&h dES frbeiohal ABglicatibn Yumibey 66/309,044 FlkY Jul 39, 2000ar al ytic

ileus, G-epithelial damage, marrow toxicity, neuronuscular toxicity and
weight |oss. There is currently a need for additional antitunor agents.

Summary of the Invention The prgsent i nti.on provi des conpounds that are
effective antitunor agents. A%&Me is provided a conpound of
the invemti on WThinvéntRn deedritRd Meredf whomaud B part With Gbvdrhhedi® Wherein Y is

F, d, Br, methyl or nethoxy; or a pharmaceutically acceptable salt

t her eof .  Trrupporyweder S TaNED GoardNuneber £ A8231 hpwatded byrdbNational i nhi bi t t unor

cell 9T O™ ol BRI e G i3kl 8ok LS oRitn' yafh ST 1 need of
invention.

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

following formula:

A
o) o,
Ry

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

weeds in broadleaf crops. This compound has the following formula:
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CH,



t herapy, an effective anmobunt of a compound of the invention. 20 The

i nvention also provides a therapeutic nethod to treat cancer in a nmamal,
conprising admnistering to a manmal in need of such thera 2 baphN B ect i ve
anount of a conpound of the invention. 2 26 JAN 2006 PC‘F’/‘ﬁé@ﬁé’F’?if‘A&Z The

i nvention al so provides the use of a conpound of the invention in medical
therapy. The i Qoelwti aneishnestigaiondENew Mrups 4 6d294 30qhpeB)datiktelilae | nventi on
to mnufacture a pedicanment for the treatnent of cancer in a mamual. 5

Bri ef DescPE¢Tsiodquaoxaline compepads for ectivityagaipst sohiddumepsingnicensIhst raceni ¢

conmpound 2 j f ' Si ng :
i obi ot | £pe Eo5indut «E28ed SRR sl Teborid SIIERRBIRM, T ) i
wi th det echapginstaianSfihtable nldebadungds Descri ption of the Invention It will be .
appreci ated by those skilled in the art that conpounds of the invention

having a chiral center maEex'rs in and be isolated in optically active 15

and racemc fornms. Sone f{ bun may exhibit pd ynorphism It is to be
understood that the press V. 60 Rongpasses any racemc,
optically-active, popﬂ/rmr phi N orOStr efi sonFri COf emnm or mi xtures t hereof
of a conmpound of the invention, which posses§Hthe useful properties

descri bed herein, it being well known in the art how to prepare optically

active for for e le, b 0, resoluti,on of .the racem ¢ form by

recrystal &?‘3%?‘830‘51’2@%% fﬁ??e@iéo‘%?fi Vﬁ@§?@“¥°ﬁﬁmw8ﬁ5t?}l%lap§:‘%cti ve starting
materi al s, i b S ; 1 using a
chiral st aP@gRgérliévg#}%g%&gﬁgb %181\7\/%?% b@gﬁ%@gﬂgg??%%ﬁ’ségg?%v tg using the
st andar d t dstss Glepithélind darhagee imarrowr towiitygneamrdmusculanitdxdcity ast weighhi ch are
wel |l known, in e art. 23 A's fifi .value for Y is fluoro. Another

speci fic viasseThese 1scyreen Iﬁlaé‘F%i or Aditioas! 0HEENL ageWEt ue for Y i's brono.

Anot her specific value for Y is nethoxy (-Ove) A specific group of conpounds
of Formula | are conpounds wherein the 30 carbon bearing the nethyl group

is in tibe (S) configuration.S kel nof conpounds of Fornmula | are
conmpounds wherein the c¢arbaon bearing the nmethyl group.is i.n the (R

confi gurati on. 3ho PF?SQI)&NT"EGQBD P@W‘?ﬁ@?@?@%@ tb?*e?%ir? BIESREBERRSS of dt he
(Compound B A8pidngh; BERbRMAdY fepnfl M bEUEIRILAARRONE o 1

(conpound 2dmpoundtdffedmisld I:uor oqui nol i n- 2- yl oxy) phenoxy] pr opanoi ¢ aci d
(compound 21a) and the pharmaceutically

| Y/(D\/N\j\o_on\io

CH,

H

O

15 wherein Y is F, Cl, Br, methyl or methoxy; or a pharmaceutically acceptable salt
thereof.

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.

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

effective amount of a compound of the invention.



5 acceptable salts thereof (e.g., conpounds 22a, 22b and 22c). Mre
preferably, the conpounds of the invention are (R

2-[4-(7-chl oroqui nolin-2- yl oxy)phenoxy] propanoic acid (co M Akb), or a
pharmaceutical |y acceptabie salt thereof (e.g., corrpouno“%l, Atd (R
2-[4-(7-bronmoqui nol i n-2- yl oxy)phenoxy] propanoi ¢ acid (conmpound 21 c), or a
phar maceut i cal | yThé invenim alod providet thehse @b h compgund chHibp daveatid’in) . | n cases
wher e conpoungi; are sufficiently basic or acidiec to formstable nontoxic
acid or basBwedicpktieragini ni stration of the conpounds as salts may be .
appropriate. Exa : i 1 organic acid
addition salts fg?%re W %Iﬁag%pﬁg%li%ﬁkkﬁ%%g&%h@% gf%g:‘%%fl%ar&oept abl e

ani on, 15 foanefetipd £melicament for thertchiens of tafet &1 2 Ma@b@le, citrate,

mal onate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and
a- gl ycer dphosphate. Suitable inorganic salts may al so be forned, including
hydrochl oride, sulfate, nitrate, bicarbonate, and carbonate salts.
Pharmaceutically acceptable salts may be obtai ned using standard 20

procedures well known in thgrﬁf])es@‘,-%ﬁmbqri@egeacti ng a sufficiently
basic conpound such as an amne wth a suitable acid affording a
physi ol ogi cal | y FKgdeghoms FPIL) separatiohk af iacemicadonffonnd @1k (HthemedBdi um

t i i thi . kal i th | . (f | e, i | t
b1 car boxy! fad the Rrehabuifier 8t gapound AL uSE EHArBIAHCUIE bF BBy alba | can be
f or mul aygd AsopikaL EAEOH HOThM NAROS AL AR AECDISH 8280 g @ mammal i an

host, such ad a hunan patient in" a variety o orns adapted to the chosen
route of admnistration, i.e., orally or parenterally, by intravenous,
i ntranuscul ar, topical or_subcytanequs routes. Thus, the present conpounds

may be systemcally adnin Jesgription o o1 n conbination with a
phar maceuti cal | ynag t . i 3t | i r an
assinilabl e edi b{tgﬁ@g)?ra?@re.&aﬁ? n%;%ggﬁgﬁ;gl osedth?ﬁ%%éudj“ggaf%hgft shel |

gel ati n capiivesiion avingrechinihperegansg; ¢xistdn hadbeisslatat inropyicklly aktire 6 JAN 2006
PCT/ US02/ 24442 incorporated directly with the food of the patient's diet.
For or all3t haidgesspic on%ﬂrﬁqumqwhmx&%ﬁw&mﬁ@mﬂdﬁwﬁ?%e conbi ned
with one or, i del?ﬁﬁ i qﬁ% i f ! {0 abl et s,
buccal tabl ets,m?or ocC {e@,k%éggrgsu gggﬁg?%d%é%&ssﬁgﬁ%&%@ﬁ@ﬁ%%gg’ waf ers,
and the | i kpoly@orhic erpesdolsomrsic Soran) dr priemegsathereof of hovingownindfaher at | east
0. 1% of actjve conpound. The percentage of the_conpositions a pr eparations
may, of comnyevﬂ%“@gh%se&ﬁamwa@ﬂemmﬁéﬁqwe%ée@&ﬂé@mga% t 2 to about
60% of the i Y i . Jé%lﬂg of active
conpound inmﬁslduc ttﬁéﬁggg{mﬁ@éﬁ%é?@ﬁ%gg%@?@ﬁ%s I's’stch that an
effecti ge deselgtion efithe radeldic fremobit recryerdilizifion teehhighés bg syrthestshfeem pil |l s,
capsules, and,the li ke may al so, cogt ajn _the follow ng: binders such as gum
t r agacant h, plcatly-gctiveoitarting gagerials by ghiglisynthesis,ar by shtomalo@aphie di cal ci um

phosphat e; %pg}ﬁgbﬁhggégtﬂg ﬁ%@%ﬁ%)%dﬁgmo el anB o starch,

al ginic aci i'ke; a such as magnesium stearate; and a
sweet eni ng agity using hthastaisdaed esie defcribed beein, loating eiler siadhatdsame 15 or a

flavoring a‘% ré aﬁg&fgﬂﬁ(ﬂgﬁgg)&ggﬁnt , oil of wintergreen, or cherry flavoring
25 A specific value for Y is fluoro.
Another specific value for Y is chloro.
Another specific value for Y is bromo.
Another specific value for Y is methoxy (-OMe)
A specific group of compounds of Formula I are compounds wherein the
30 carbon bearing the methyl group is in the (S) configuration.
A preferred group of compounds of Formula I are compounds wherein

the carbon bearing the methyl group is in the (R) configuration.
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may be added. Wen the unit dosage formis a capsule, it may contain, in
addition to materials of the above type, a liquid carrier, 3@chNddlbia
vegetabl e oil or a polyethylene glycol. Various other mat eri al s may- be
present as coatings or to otherw se modify the physical ToVH%f244e solid
unit dosage form For instance, 20 tablets, pills, or capsules may be coated
with gelatin, wPtefembé bdmpomdss:tfgﬁm@ﬂﬂonhbﬂ{ﬂ(’ﬁ-chl%r@c}tﬁﬁﬂnﬂ elixir may
contain the _active conpound, sucrose or fructose _as a sweetening agent,

net hyl andyléq ﬁghpaxsdmgnezs agiddsempernd\ 2db); Z[4t(bmmpquinadisgd- ng such as

cherry or fI a se eparing any unit
dosage for 880 38{)“#?3?%%@#%‘2??‘&7&&@3 i:*?tr i£¢7 ﬂé?{gq%ogﬁ stantially

non-t oxi ¢ iyl ?ioﬁaﬁtﬁi@la@i)d qelom M@ih}hﬂi‘the%@rﬁ&éehﬁ@aﬂ conpound may be,
i ncor por at ed i nt o sust ai ned-rel ease preparations and devi ces The active

conmpounds mayceplable ddts dhtweof] (82¢ cothppuidsA2ay22ks inyd 22¢)i Morepesferbblyeal |y by

i nfusion or, injectiqn._ Sol utiagns of tiye ound or its salts can be
prepared i ﬁh‘?/\fadt@o“ngb?fgﬁaﬂe}‘ HP?E’&R&ETE[W(% WLH'PB%P ligdr f actant. 30

Di spersi onﬁ, %h%i“?’fk]g‘%?‘%&g% ctgn[gp(gjr?ﬁ%ﬁpglmﬁr#&g#ﬂa eg‘ﬁL hyl ene gl ycol s,

triacetin, er eo y conditions of
storage 5 %c&pthﬁlé SaliGBerP6iT(el o tnbafd 220 ankd (R) 2-[M6B-bRIeRAIRIlInONS contain a
preservative to prevent the growth of mcroorganisns. The pharnmaceuti cal
dosage f or yoxiphenexsdpropanoin peidi(Pampamndi2dr) or e phammaceitieallyde sterile aqueous

solutio or di spe sterlle ers conprising the 5 active
i ngr edi iai’P s}aittﬁ %f(—? -f SFERAYB 2 errporaneous preparation of sterile
i nj ect abl e or '%Hﬁc@k@e&%dﬁiﬁdﬂﬂﬁsﬁ‘ésdﬁﬁ&%ﬂ?'&ﬁ%orﬁ&ﬁi&@%ﬁsﬁﬂ%apsm ated in

| i posones. In all cases, the ultimte dosagé formshould be sterile, fluid
and st abl eontedisracicher hase dalts, edrsinisiratiom of thetcompounnds astsaktsgry b¥he | i qui d

carrier or vehi,cl e _can ol vent.. 0 uj d. di spersi on .medi,um conpri si ng,
for exanpl &P PEDBTIRE g}xamgqugg'a %%&B@g%ﬁg P orgimicagid|  propyl ene
gl yool , | quiithon RAYSHAYA #Ah ldeSatiay foafd SHSioldgi&l e@%ﬁ@fﬁ 6,01 1S,

nontoxi ¢ glyceryl esters, and suitable mxtures ther e pr oper

f1 ui di ths cdor dxampis, MSalam;aheﬂflanesvdﬁmam ax;etatd:;;plurate, thalonsit) tartarefe, | i posones, by

t he mai nt enance of t he re ed rtic Si z the ca e of dispersions or
by the use SBfCIAlPgRFORR as Of{"?é dfg "‘B‘ﬁe’é‘P t°h YETOPRSPEYCof i cr oor gani se

can be broughhpieh ax?ry sél%%%s@ﬂé fo?ﬁ@& Ghi1Blin8 hYaRhidridBIfh fared0ENt S, for
exanpl e, parabens, or obut anol’, “phenol’, sorbi’c”aci d, thionersal, and t he
like. In rmmyatc;amsbonate,andbarbenq:bc gdliisr abl e to incl ude i sotonic agent s, for

exanpl e, sugars, buffers or sodi ﬁﬁl ori Prol nged absorption of t he

i nj ect abI e corrpg’gf"f‘?%?ﬁg @E‘Haﬁﬁepﬁ?ﬁ]ﬁ F%ﬂiﬁo &?‘&he conposi tions
of 20 Y el KABRAR R ik R ﬁi gajearate and
gel ati n. ?0 rile injecta t{)orllm&'gre prg%arge%h?aleﬂggrporau ng the
active corpmpoahd suchtaeaneqnmerwﬂhatsnmhie acid afferdippa physiclbgicalht vent with

various of the ther i di en enurre above, .,as required, followed by
filter sterffaPRRts YHon- gﬁ‘aﬁ ‘é‘%ﬁm?ee??qd‘%mpBW‘émPBﬁﬂP%)ﬁ?epar ation of

sterile injaciab Qb B 5 feal ation are
vacuum drying anbd *reezetfgné/’f g‘ tec nljéguagcg £ I chyi e (% a po er of the
active i ngmeieent plus any additional desired ingredient present in the

revi ous] steriJe-filtered sol uti gns.
P 25 Y e compounds of formula I can be formulated as pharmaceutical

compositions and administered to a mammalian host, such as a human patient in
a variety of forms adapted to the cheosen route of administration, i.e., orally or
parenterally, by intravenous, intramuscular, topical or subcutaneous routes.
Thus, the present compounds may be systemically administered, e.g.,
30 orally, in combination with a pharmaceutically acceptable vehicle such as an
inert diluent or an assimilable edible carrier. They may be enclosed in hard or

soft shell gelatin capsules, may be compressed into tablets, or may be
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For topical adm nistration, the present conpounds may be applied in pure
form i.e., when they are |iquids. However, it wll general Iz)ﬁ_pmﬂ%si rabl e
to 30 admi nister themto the skin as conpositions.-or fornulations, in
conbination wth a dermatologically acceptable carrier, WAL AR be a
solid or aliquid. 6 2 6 JAN 2006 PCT/ US02/ 24442 Useful solid carriers

i ncl ude fi nédcprstiratedididecslylvwitsths fotd aitht phitent's Hivy., Foraral therapsitid | i ne
cellulose, silica, alumna and the |ike. Useful liquid carriers include

wat er, di meefEpmisation,theactive\acmpound maK e sombingd yrikh anepr maker -

al cohol / gl ycol: ' ' t r - ' i ssol ved or 5
di spersed a'(té QéelP é@?lﬂ ;&)38 E{dgf}\g;gs,ﬁ?[gp({}ﬁno%gﬁ ?@%vw%%%}émg?b&&g&%%ﬁgt oxi c

sur f act ant s capsalis Lelixits Suspediions, syl wafess attheditd] Suekabmpétitidtiscr obi al
agents can be_added to _optim ze the properties for a given use. The .
resul t an® |Mﬂ1p@p@'@w§§hﬂwdr¢@n@m\audeastﬁdgﬂ pkattive epmppenst bErt  pads, used to

i npregnat e bandages d other.dressings, .. or_sprayed onto the affected area
usi ng punp- P%%na[%gé- %%o&p%s&o%;éqp pre%@ta?ﬂp%% 9% OE{?S’plbeaEalﬁegﬁf’ﬂet-i c

pol ymers, f alaYoRfdnititly bdbbdivedfilaBostd foabBRtb0% of fleSweibRldNa A&l S, _
modi fied cellul oses or nodified mneral materials can also " be enployed with
: i Eui df carr ﬂe?agefm.&hgg@mlmladﬁaﬂtbfeﬁanlpﬁpnd @?ushthﬂapenﬁcﬁlhr,uselﬁlbaps% andf t Ihe
I ke, for a Icatlion di t t he, skin of, t. user.. anpl es of usefu
der mat ol ogi g‘g‘flp‘&% post %chﬁﬁa%ﬁiet?%ﬂ&‘éqﬂ%agﬁﬁg&%}Wlﬂ%fsﬁﬂg‘wﬁr t he conpounds of
formulapto the shkbnits ubBRANDAR, {BSuIBL nd HRIIIARPIIS, o acquet et al.
(U.S. Pat. No. 4,608,392), Geria (U'S. Pat. No. 4,992, 478), Snith et al.

Ei u. S. Pat].c Rhﬁlov&dn@Sﬁpdﬁ'?}ud]?gmrag?mtbucﬁcia?ann sthicch %‘,%Minso&. _Usefulh _
osages of the .compoynds,.of .for cap .be deternine conparing their
in vitro acPXGPIFYs suchpsdic ?%Pﬁﬁ?hﬂt%ﬁﬂmgﬁwg agpianch ods 20 for

t he extrapo IO J; HaRag -aﬁgﬁi mal s, to humans
are known t(g)éft eﬁ%%;ﬁélg%%ﬁpﬁ?ﬁgg%%&Sg@gﬁ cﬁ?@%&agﬁgﬂ . The anount
of the conpetamdte; and aswertdningageat suchrasdecrose fivcese, Hactesf or aspatumer ed f or use
in treatnent will vary not onl%quith_ the particular sajt Sﬁ| ected but also
with t hdr offt digyoringARrRtsrh as prppetpiat pak A anisrereshe 0661%?'5{ BB ng 25
treated and SPRR : i ; AN ultimatel y at
the discr eﬁag%eo %dﬁerwgltten arﬁm’p esf?gﬁésgg%)drp‘%@ﬁg’l %?}%?\é&r?h{q#%gncorrpound IS
conveni ent | gddition to materias of thewbbte thpeapliqfid canrief, anch axavggetablecaihdmi ning 5 to
1,000 ng/ n2, conyeni entl to 750 ng/ nR, noDS conveniently, 50 to 500

my/ m2 of acPPEe EP%ﬂfyé%lt “ﬁﬁﬁer&%%@%gmﬂﬁ?P@émfﬁéc‘a@Qgﬁéﬂwdose may
conveni ent | . AWt Male] : igde ‘dﬂﬁf dm ni st ered
at appr oprig?gﬁ?ngéglr%%ggﬂ ?ﬁaelﬁﬂnglogfﬂ%?ﬁ?%t%tﬁﬁaggg}# go6 e‘%006

PCT/ US0202 4 tabbR:td, pills, ar capsules miap bel osaed pith gehayin, Wive shelbacdosegartand| f nay be

further divideq, e.g., into a nunber of djscrete | posely spaced
admi ni strat FbSﬁg‘.e- ﬁﬂg’“&) ay,pontain the,actiye compayns, Sperage oRAuCtose; _ ¢ unpr

agents and 1 Waﬁ et I GAthobs s ared to XK
469. Prefera %e%é%ggﬁ S tﬁghlﬂﬁ\l}%ntlgﬁgsaérg&n[gé% B’ot%’%’?ﬁgnd | ess toxic
t han (R) XKfldG&ing such as cherry or orange flavor., Of course, any material used in

preparing any unit dosage form should be pharmaceutically acceptable and
25  substantially non-foxic in the amounts employed. In addition, the active
compound may be incorporated into sustained-release preparations and devices.
The active compound may also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the active compound or
its salts can be prepared in water, optionally mixed with a nontoxic surfactant.
30 Dispersions can also be prepared in glycerol, liquid polyethylene glycols,
triacetin, and mixtures thereof and in oils. Under ordinary conditions of storage



and/or avoid a potential site of catabolic netabolismencountered with
XK469, i.e., have a different nmetabolic profile than XK469. Q'UEN Wrgﬁﬂent
invention provides therapeutic nethods of treating cancer_i

whi ch invol ve adninistering to a manmmal havi ng cancer an Péﬁf‘é%‘l%‘é‘z 10
amount of a compound or a conposition of the invention. A manmal includes a
primate, huifduseheRPrepae@ivng Conthidld preseriftitiet prévéhiibe gRHhRE, SW ne,
caprine, bovine and the like. Cancer refers to any various type of

mal i gnant n@@mﬁgﬁlsmﬁ or exanpl e, colon cancer, breast cancer, nelanonma and

| eukem a, and i e erize an.undesi tabl.e cel | ul ar
proliferation, %&%&%%ce&h?e&%éga%% sm%gpqyfgaw%cfuo&o”@?%ﬁ?l 4 ion, 1 ocal
tissue i nvaatiade steflt dfataiisBhitidns dhdisphiibhd ¥r Héril peMBRWAthpRkinghge | Nventi on,
to treat cancer may be determ ned by using assaysS well known to the art.

For exanpl exctivhimngnetiony which are adaptedfirr thy attonpompequsiprepiarationvadistesild on, dat a
anal ysi s an I ca of .tunor .cell I t he bi al pgi cal ;
signifi cancci@-' 8%‘"3{ "E@‘é iblsy sqlytions oF g"ﬁ?%fﬁ’loﬁs’tWPéﬂ&?Pc@E re docunent ed.
I'n addi tiony pogamlag th’laﬁlfcaﬁesc%ﬁﬁi&iﬂgte%ségreefgf?ﬁﬁ&gﬂ'be@%e pRidgier m ned using

the Tests as described below. In Tests A ol 'ow ng gener al

net hodol ogi stablevemder ¢hepdomgisibns dfimenufaciirearidsidragai Theliquid eaisr Bancr eat i ¢
duct al adenocarci noma-0 B16- nel . anoma, mamyary adenocar ci nonp- 16/ C/ Adr,
manmary ade‘f?g‘t‘%‘?m Vouhgr liguid rsms@&mmm%%orﬁ ry

d intained in th
mouse. o1C ar gy tiabol EbAHERSh il el hNE, EpavitiRSolfida 7B PR R o) ©
and C3H (f grolyetigylemngipdols, andihedjke), vegeabls olls) sonte:do ghicant esters,ind t he

appropriate FI_ hybrid (BDFl = C57B1/6. female X DBA/2 male) or the strain of
origin for sufablemuxbrerchersy. ( Fheamroperdluidity comberpaigtaest; {9sgzamplea? | ndi vi dual

nouse body e g g:rﬂ[g” m ce
wer e over ?génrélaapﬁ ggﬁéﬁ %?’%x‘ﬁgﬁxear ap n&cgﬁgmrﬁ% Wé1 e su E‘?fed food and
wat er ad | lthe taselofalsﬁb@mts bebathe ek ossthaétduﬂm preverios dﬁﬂfie&cﬁ@ﬂ ed,

I npl ant ed subcut aneously with 30 to 60 ng tunor _fragnents by a 12 gauge

trocar bh cefynigroosganisagan bsbeouslt peaus bx variges antibrelerial gndwp ?Jon to the

chermt her anip g ros PRl Yoot BtGbuiR, BRELY sSRORIL ERERRD . 1 10
whil e the rindibe likd. Rehify ca8ss, ﬁ%ﬂa&e\p@éﬁrabl@ﬂdmﬂﬂlﬂglsbmnib&%eﬂ@ fog) . For
upst aged or advanced s';]ﬂged trials, the tunors were allowed to grow for

five or morexaggles S“B?é&é’ exs108 sedium: chiprides (Prplonged ghpetptiondithe measured with a
caliper twig cta osMoﬁf é’ﬁfﬁe ?Q@Ita}wbﬁqgvtf@ﬁ?e frﬁﬁ{eﬁon PR shs'fached 1500

ng. Tunor € es Mensi ona surenments: 15 Tunor
wei ght 40 n dgﬁtsaelam abgorplon, fhiedxanlé} Athnlinafrembhestéard® nd gelglil and width
in (nm), respectively. End points for assessing antitunpr activity for solid

tumors The fol | oﬁtﬁﬂlglalaatﬁbktsamhoaserﬁm@arﬁ% ynacerpesiagthe adiess antit unor

compound in the required amount in the appropriate solvent with various of the

other ingredients enumerated above, as required, followed by filter sterilization,
In the case of sterile powders for the preparation of sterile injectable solutions,
25  the preferred methods of preparation are vacuum drying and freeze drying
techniqﬁes, which yield a powder of the active ingredient plus any additional
desired ingredient present in the previously sterile-filtered solutions.
For topical administration, the present compounds may be applied in pure
form, i.e., when they are liquids. However, it will generaliy be desirable to
30 administer them to the skin as compositions or formulations, in combination

with a dermatologically acceptable cai'rier, which may be a solid or a liquid.



20 activity: a) Tunor growth delay (T-C value), where T is the nedian tine
(in days) required for.- the treatment group tunors to reach a2pr &deliéy m ned
size (e.g., 1000 nmg), and Cis the nedian tine (in days) E% t he contr ol
group tunors to reach the same size. Tunor-free survi vor & PEHHE excl uded
fromthese 25 calculations (cures are tabul ated separately). This value is

an inportant cri (Usefubsolidbéartiafsiihelody fiedl¥ divided abRdssueheatile ddy, al | ows t he
quantificatign of tupor cell kill. b) Calculation of tunmor cell kill For
subcut aneoudtigroprstallinesglinlgse. sHisasalupme and gheolikes| Ysatul liquigearsemscul at ed . f rom

the foll ow 8 o Tendr el |l kill total
g glo (3. 331% hsc%c}’?&t @M@%@S&e@mﬁ? Q}Pﬂ%?%g‘?g%%&? s the' tunor (
growt h del aylcabolfidgcl bhpds,dfoutictaie pledertt Sofnpuhdytah be\dMdsoRddpuUbl i ng ti ne
(in days), estimated fromthe best fit straight line froma |og-Iinear

growt h ploot disperserbatcaffeciivg leyelsugrtionally with themigh ofnon-teuic giréastants 100 to 800
ng range). Thg conversion of the T-¢C.values:to l.oglo cell kill.i,s possible 5
because the A@ngl&ts ﬁ%pssﬂ?%ra?%aﬂga%ﬁn# P%M%‘fl%(%??tsa?ﬁﬁfﬁﬁé t%%s the Td
val ues of t gtihidRhé piopertidl FR @der @Rl MAk rdbuftSnt liquid BSinpSsHihs@hn BONVer si on
of tunor growth delayo?T- Cvalue) to log tunor cell kill is justified in
thi s seri es appliedfsam ebsarbent padsy ssed intimpreghate bardagob o ofbdr dredsidgs5 of t he
agents studi ed. re re cl.ear indication of tumyr cell kill 10 (rather
than st asi s°6?Pf?3(%ﬁtﬂn%‘&gﬁelaﬁ%8ﬁ?ﬁiaﬁe§t‘%swmpﬁty§%PEE?‘-’B%TPBéB@E%{S- both for historic
In vivo al uati qRB; I : r qishid 5,40f val ue to
conpar e 1s)\(;g Kill qﬁt%‘g%%g aﬁhﬁﬁﬁgﬁl‘gﬁgﬁnﬁ?%ﬁ%ﬁg’d@f gﬁlgr?tghdt%gt i ng

schedul es. Esters faity ajpobpls smpdified acthiloses pr medifiedwnimera ewmterihls canchlsos

presented below. It should,be noted _that an activity rating of +++ to | | |
| is 15 neegéaml’l?y&‘fl%&%Mfﬁﬁsrt%&%%@aaﬁpﬁsﬁ» g@i? @hegression (CR)
of 100 to 3 s%dsthéﬁké‘%ﬁ?p%h@ﬁﬁéﬂ)ﬁecﬁtﬁj‘tﬁﬁ'sfﬂﬁgﬁ%éﬂéehd tunors of mce.

Thus, an activity rating of + or ++ Wo 0 e scored as active by usual
clinical criteri ExatipRRof usefal deenhawidgical tompaesitionsnelsish tan bessedtdhan 50% of

(i e o riRaudesh Bieg opgpnie bEBIRBIAG 1o S5 S KhowR g Raiagh FHepBRlo 1 unor
ot oo S ALK PR s ) G0 SpaNeoa oy gy ool K1
1.3-1.9 Smith et al. (U.S. Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508).
Useful dosages of the compounds of formula I can be determined by
comparing their in vitro activity, and in vivo activity in animal models. Methods
20 for the extrapolation of effective dosages in mice, and other animals, to humans
are known to the art; for example, see U.S. Pat. No. 4,938,949.
The amount of the compound, or an active salt or derivative thereof,
required for use in treatment will vary not only with the particular salt selected
but also with the route of administration, the nature of the condition being
25 treated and the age and condition of the patient and will be ultimately at the
discretion of the attendant physician or clinician.
The compound is conveniently administered in unit dosage form; for
example, containing 5 to 1,000 mg/m?, conveniently 10 to 750 mg/m?, most
conveniently, 50 to 500 mg/m? of active ingredient per unit dosage form.
30 The desired dose may conveniently be presented in a single dose or as

divided doses administered at appropriate intervals, for example, as two, three,



+ 0.7-1.2 < 0.7 30 The treatnent and control groups were neasured when the
control group tunors reach approximately 700 to 1200 ng in §i62kzw(m§di an of
group). The T/C 10 2 6 JAN 2006 PCT/ US02/ 24442 value in percent is an

indi cation of antitunor effectiveness: A TIC = 0% neans hoTUGHH ¢ owt h. A
T/ C = 100% neans no antitunor activity, i.e., the treated and control
tunmors gr ewfoafufinbse sub~dbkés eiday. The sub-dogs Bsdihmay B fartier diiddd]elggd _
significant antitupor activity by the Drug Evaluation Branch of the Division
of 5 Cancerinfzpugbenof dijerefe loasely epacgd administemions consi dered to i ndi cate

hi ghly signifi ' L Vi angd I | evel d NCl to -
justify a clini ggﬁé c@%dg}: 8%1?&11%%‘ ‘%:e;ﬂkl%}x a’feoeﬁ%ﬁh?ﬁ %Ig.ﬁ"umgonr&ggrgt?%il ﬁX\(r)et her

requi r ement Bighdrepoliddicy ah@brmeuddt toxicttp uebompdred td XK. 468. Fadfraty,ght | oss nadir
(mean of group) of greater than 20% or greater than 20% drug deaths is

consi der&d ¢ampovaile of the inventicearsimerepotenk and Iess Waisthan (R) XB«469si ngl e cour se
trials. Dru reparation for. iniectians in mce Conpound. diumsalt) -
i Tests a dara¥Rid battuaf e Sheabof reteboRebranemiecd S 4S4 0 of
phosphat e bif figred EfkRendtRRHe profildthpiikRdiyst ed 15 to 7.0 to 7.5 with
HCl, and adm ni stered intravenously (IV) or orally (PO, at injection

vol unes of 0.2 nThppresanhjnvetiiamproVises therdpeatic atethmds Afjtreatintg daacdryin St age

Pancreati ¢ Ductal ,Adenocarci nomg 03 . 20 The pangreati c ductal . adenocarci noma
03 tunor is? 3} ‘é’@ﬁgﬁVP @qdaamﬁwt?amﬁm%m&@cq%eﬁﬁyﬁvqt i s

sensiti t I | + YA rat . Bﬁhﬁfﬁ itjve to

VP- 16, ;I:Igt oﬁ%ﬁgﬁgﬁg}é Eoﬁgf%gt&( ++ ggs%ﬁ\épt@%é;iﬂlx/ﬁ%qﬁpgﬁ no é%?%éssajensi tive to
5- FU (+ actprishaty) hurhayeddenBiiingi feking, bbtiae nednd, equiné|Gwind3zhpriigd)) (dat e of
birth (hereinafter, D.Q B.) March 27, 2000; date of arrival 25 (hereinafter
D.O. A ) Aprbaviee %@Wﬁe&@%@ﬁﬁ%@ﬂﬂw tyne st malizpaptaicoplagPei naf t er
D.OT.) Mar 0 1 r J { Ci t unor,

di vi ded | nt%pF’%%%?lﬁﬁe%?‘)na%g%bﬁ‘%rg%|°gg‘lfé6’ﬁ”6§1.t‘iﬁ‘5r‘ﬁ% a‘?‘jrj fepers !"“3?0 eg\%aa%

adm ni st er el chanpennd B2 wwdesirabley/ cadlmlg pysliférabioh\é.g. Nnereguiatal esowth, Test A are
summarized in Table 1.0 30 11 2.6 JAN 2006 PCT/USQ2/ 24442 Test B Eval uation
Agai nst 1Earkegk of differentistions losablissusiny apiepcgndiaetastasis.ver y drug i nsensitive
tunmor when i npl -1 : 1.1 | r ' to VP- 16,

vi nbl asti ne, an?‘ﬁ\f%@ﬁ?%ﬁ@?%@%mﬁ?&%?%@“ﬁfﬁég&?%ﬁ% nal |y

responsi ve daerbiidé by wihig s35a6iwelbiasbwicithé aith €6t exatplerthe-desigacéf vity

rating), nodestly responsive to 5-FU, cytoxan, and_ C sDDPt (++ activity

rating). OnfrsatmeRipraieeclboiFit pyaleaing daa apalysiniqypntificaionof BIAt+F activity
rating). cell kill, and the biological significance of the use of transplantable tumors

20  screens are documented. In addition, ability of a compound to treat cancer may
be determined using the Tests as described below.

In Tests A-H the following general methodologies were employed:

Tumor and animal maintenance
25 Pancreatic ductal adenocarcinoma-03, B16-melanoma, mamnmary
adenocarcinoma-16/C/Adr, mammary adenocarcinoma-17/Adr, colon
adenocarcinoma-26, and mammary adenocarcinoma-16/C were used in the
studies.
Tumors were maintained in the mouse strain of origin C57B1/6 (for
30 Panc03, B16), Balb/c (for Colon 26) and C,H (for the mammary tumors). ’
Tumors were transplanted into the appropriate F, hybrid (BDF1 = C57B1/6
fernale X DBA/2 male) or the strain of origin for the chemotherapy trials.
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BDF 1 female mce (obtained fromNCl-CRL-Ral) (D. O B. January 24, 10 2000,
D.O A February 29, 2000). The average wei ght of the mce %Jéﬂ#@ﬁgm M ce
were inplanted with B16 nel anoma cells, passage nunber 138 . O T, April

17, 2000). Td (tunor volume doubling time) was 1 day. TheTVE¥PZHE di vi ded
into a control group and three experinental groups. The control group (Cage
#1) recei veidividuat apusebddy idigkiage elidh exqreintat HREOwitini hgrdmelaynd all. 0 day
Td), and tunpr growm h was as expected. In Cage #2, conpound 22b (racem c)
was admi ni sm@re&frwwat”&%mgwﬁ{t thegapy- obeanice weaesunpliedifsed 1-4. A total
of 320 ny/ ,stered. This dose was toxic, producing 1/5 drug-
deat hs (oc%ﬁ%@r@mdg)ﬁ 20 7). The cause of death was marrow toxicity, as
evi denced by a snall spleen size. Examination of the gastrointestinal tract
revealed it was enpty, indicating no food intake prior to death. This dose
produced’ sdvkamotherapief soliddumors0 8% nadir occurred on day 7 with full

recovery on da 1) A - 20% hqd: i.ght .loss is, C idered excessively
toxic by NCI. 2\ .WQE%%PWQF%P%PF%WW@%@%ﬁg&%ﬁt&mﬁb (racenic)
was associ 3&%&&5&3’ 213 bavdetbetf o \@IyVE 2R @ AEHA PoBRd IbRforé Ufselefife At doses of
50 ng/ kg, the toxicity was mld, but lasted for 20 mnutes on day 1, and

for 8 m nutdistributieiety the vaiousiteghtoans andeontes] group80Fan¢dely stagee agent  produced
bstanti al t Linj ti | i Ci | ti f oy, 20

i nut o5 but PSS AR WA Tea AR o B BBt HER ROy ol ysi s of

the 30 hy ndyhigOme nhﬂﬂ}sﬁ@ﬁdeﬂgwta??élaﬁdéﬁr §1Qf%i%]§'0t’ Yo Y@ellS). FHoptpdifpeldig conduction

vel ocity, since the |onger the nerves, nore function was affected. As
will be di sslysmed staged trials] A thoios waE RS 1@ g dr dive or moke days| owi ng of
nerve conduyct,i on occurs with.,the racem c and $-epanti.oner, of this series.
In all cas&%orietm?@%?’@ﬁWﬂ?ﬂ'tﬂ‘gn%séﬁ‘réﬁﬂeﬂﬁii?‘?@ Pt tWi€age #3, conpound

220 ves adriih. RS ke BherTReNULKANEN ok Rtach il o) Hlsr 1-5. A Lotal

of 250 ng/ kg were adm nistered. At this e 5 percentage of body
wei ght | ossweigists afe38ifmatedi from twordireehstomatimgastyrerhents: recovery on day 11, for
I

a four y host recovery tinme). Thi ose was agtive (T/C =0, 2.6 log kill,
Lo hct L by r e PR P bl % e e B b s R IR T, af 30

mg/ kg/ i nj eclyg dﬁﬁﬁi Jo¥n O R Sell-6 for a total admnistration of 180 ng/kg.
Thi s dose pro?ﬁce a( - )105 .4‘%?%ody wei ght |l oss (nadir occurred on day 5,

with a full recovery on day 9). This dose was active (TIC=15.6% 1.8 |og
kill, ++ activity rating). The results of Test B are summarized in Table 2.
Test C 15 BHead ax SO, S T nocar ci noma- 16/ C/ Adr
Early stage mampiroRdRiecdihalifai@erdoldidderd fhed PadbscoRmRlg N negative
mul tidrug resistant tunor. C3H femalé mce were o‘ﬁtai ned from NCI -

Ki ngst oB6 CRictifiDy:O. B. April 3,2000; D.O A My 16, 2000). The average wei ght

of the mce was 26.3 M ce re.i nted wifh |y stage 20 manmmar
adenocar ci noma- 16/ C/ Aﬁ?}%%gﬁﬁ%}%ﬂ&'%‘éﬁ%dw&rﬁﬁg{é&&? erg‘g‘ﬁ‘m’&%nt r ol ér oup
(Cage #1) amflafyapPregiited foril Bdanted WSy fBles #redllfh fRAGeHBhed size

(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
25 calculations (cures are tabulated separately). This value is an important criterion
of antitumor effectiveness because it allows the quantification of tumor cell kill.
b) Calculation of tumor cell kill For subcutaneously (SC)
growing tumors, the log,, cell kill was calculated from the following formula:

T- C value in days
(3.32)(Td)

The log,, cell kil total (gross) =



(D.OT. = June 22, 2000). The control aninmals (Cage #1) received no
treatnent. The racem c form of conpound 22b (chl oro anal og \3@
adm nistered to the experinental groups as follows: 25 39 %@ Pat nment
regi me Cage42 nyg/ kg conpound 22b; twi ce daily on days 1-3 YA E with a
#2f our hour split Cage27 ny/ kg conpound 22b; tw ce daily on days 1-3 and
11- 13 wi t h whet8flow} istbermey| growthGiehyes diaddribed @boRGEA B i/ thet tbdrCage  #1

hed 1000 i 6 d (1 2 day Td d t . t ed.
| Cage #2, Vel (GBI EhE Chitay el ot ans L b St nsroma” o' ©
adm ni ster %Ighmeh\@rzmplbf §AHERBAL O PR ofs M@%ﬁeﬂiﬂ'%&@ﬁg}ﬁ% gait 5

di sturbance lNasting for about ten mmnutes post 1njectio toxicity was
most  evi de8R0 mpearfge).sThe eanveesyen ofithe TriCnglies 3 lopyj ablirkill ws pdssiblebsequent '

injections., This d,@ae roduced a,-15% body weight | oss (nadir occurred on
day 7, and pespyse theldpbmumers sempwinediostizspiment (Rxp prpreximates he Tdhe i ce

gai ned wei g "ﬂibgmhﬂ : treatnment (days 11-13). The agent
was active g%lu%#s dosegsll(sl ? i; g_f_éso%@%%ﬁgn#%g kill, +++ activity rating). In
Cage #3, a tot al Thd isddofphkésioamsiaumet giawthd@dayp@vdvalueyodog thiice dose

produced an insjignjficant gait disturbance, and a -1.1%1oss of body wei ght
in the Cageceidkillps jwstilied indBissedechpcpesg of thedagge nunthes of gyres obtaiweder y occurred

on day 8)._3 nt i pagt this.d . SC e (h:&=53% 0.6 |lo
Kill). y15) Tﬁt‘-:m S e heeli Snldiad Ces %‘%eea °Z‘°‘€Fri‘%b‘ﬁ?aze° qrfﬁ‘%ﬁé‘o I Test D )
Eval uat iign ghthBahanitesiConMmetiéel 26plida@d)st Early Stage Mammary

Adenocar ci noma- 17/ Adr 20 A racenic mxture of conpound 22c (brono anal og)

was eval uated alelestedgasas) both fomhister¢ &t vive eyalmatonydatagrowell asdata 7/ Adr) .

Femal e C3H HeN V- ne 1 ce re obtained from N. C. |.. .Freder,i D. O B.
heet oot onor PEtnlaferE, 4 oV e YS T SuBitt B 1G] nbbli Sl bERRHERS, (T o
average of @feRnfiEstidd &RcHEES meswahmcﬁﬁwﬂaﬁwﬁgmgﬁd% 220 (a

p-gl ycoprotein positive nultidrug-resistant-tunor) (D.OT. was January 2,
2001; Td = pregenttshhelow.Chshoulddeapied thataprctyityvasing of par-dd Hrot imdni ni st rati on

b di i n 5%.ethapal , 1%.POE-80, d, 1% sodi ' te t ffect
ol ut' on. e e it PEHE repaRion (BI04 Bl SRRt C I OF B0 ¢ h 1l . . 2
M per inj g8 tpRizd@sasddBr st Bafspidnted s3fid GaABBrs Ok mifek Mrhis, bR GeiNEd NO
treatment. Tunmor grow h as expected, reaching 1000 on'day 7 (range 7-9)

(Td = 1.0 dejing of tor 2+evaidingidscscorG s aigh2/ tnusnal clinical criteria. A PR

is a reduction in tumor mass to less than 50% of pretreatment size. A CRisa

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

20 mass).
Conversion of log,, tumor cell kill to an activity rating
Duration of Rx
5 to 20 days log,, kill
Antitumor activity (gross)
Highly active ++4+ >2.8
25 +++ 2.0-2.8
A+ 1.3-1.9
+ 0.7-1.2
- <0.7
30 The treatment and control groups were measured when the control group

tumors reach approximately 700 to 1200 mg in size (median of group). The T/C
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Animal s in cage #3 were adm ni stered the racem c preparati on of conpound
22c by IV at 50 ng/kg/injection on day 1; 62.5 ng/ kg on dayZZﬁJme}& 60

ng/ kg/ i njection on days 3, 6, 7, 8 for a total of 352.5 T dose
produced a nodest -5.5% body wt loss. This agent caused ggﬁig@%ﬂé?ow ng of

5 nerve conduction, lasting approximately 10 m nutes at the 60 to 62.5 ng/kg
dose. The yylmpﬁmp@cmﬁmdcichﬂorgaf antiﬁhmDnﬁffthmessnglﬁﬁs@%hmhnbnpressi ve

tit kill I t t t Th
oor oY eac RS imiotron. A TG 1b0%s mdteane arittrmgr sttty A Brateh on |
standard or ah@a@nﬁdlaaﬁa@gxmaﬁycgeﬁ@e u'ﬂ]ﬁd?‘?&;s%nqﬁ%%éoﬁbﬁ&eﬁga' nst this

tunor. 10 Cage #4 ani mal ven the racem c preparation of conpound 22c
by IV at SQMchgmhnm&nvmﬁbﬁﬂﬂgIﬂng Evaheitiyn Braneh of 8 Diyiska ofhj ecti on on

days 3, 7 or at f i There was di stur bance
at this éosganeﬂ’il éﬁ@% glﬂé"ﬁl‘lﬁh%’é&ﬁ%ﬁ% ddoll@f?} ‘I@Fﬁl Y The tunors

reached 100 gm}gr tion of
conmpound ZZgg%isc oun toaﬁ{1 %%Sg%lrgre%éve %%g%@@%@%ﬁga& Fgﬁ oxicity
observed i nti#iftorigite, mmmmmepmbmﬁqmemm@ma%mb&tnm was | ess
severe (see Test B). Results are presented in Table 4. 20 Test E Eval uation

of the R Enddevebaeivi) &bedyieight jss andir @mf@@@fgmgmr#@p@% y Stage

220 ant congbbetes IR0 20y s BeEjs bbbt bl SPEPNEBTEST Cgatnet

manmary tunaesaylin 2ostkighéoursdirialy. i S a p- gl ycoprotein positive
mul tidrug-resistant-tunor. C3H HeN (MIV-neg) fenale mce were obtained from

N.C.I.-Frederick (D.OB. was Novermber 20, 2000; D.O A was January 2,
2001). The prer age t.o the. m ce was 25.9 gm Mce were inplant ed W th
Mam 17/ Adr / passages 22 v ebruary 12, 2001; Td was 1.2 days) and

divided into a C%hfﬂéhn&mb sS&uh{ e TEstHAOM Was Og{-bgaﬁaqmaqm&ﬁ&hatl on of
conpound 22a was suspended |n 3% ethanol, 1%P 0, and 25% sodi um

bi car bonat ebtcgrbéﬂate@oluggm,uﬂiz@m phiosphaterbusfeged sedive (BBY), svithpll adjoged
PCT/ USO / 2444 dj t f 0.2 m
per inj ati B(h 9%%@;?%@1 él i tgfﬁdriﬁnge’PﬁP%ébgﬁ(?ﬂgf%@ éﬁguﬁgeegantl omer

of conpoundjgédtionasluntddof 6@t péringHigt. hanol , 1% PCE-80, and 0. 5%
sodi um bi carbonate to effect soI ution. Then, P.B.S. was added and the pH

was adjusted to 7 wth HCl. A5 volume of 0.2 ml per injection was
adm ni stered to animals intravenously. , .Cage #1, the control group, received
no treatnment, and reached 1000 ny i 55 days (8.5-10), (1.2 day Td). The

tunmor growt h Weahitied REar & Panereafié Dudtal ATeRd caintimi ka3 of racem c
conpound 22a by TV on ay 1, an nmg/ kg/injection qd-2-7 for a total of

324 ny/ R§. Hi ghedhe mﬁﬁwmwctal@mwgégm@@ﬁlmﬂms n?&l@ﬁivbé@ ause of
Gyt unct | ondi g aepstrr ol o i EpBre B AR O G 6B on st e
for 15 min Uhﬁ:’ilelfa%ly Segitive aflvPLﬁg SytdReh, |aﬁﬂ @DDPF (HHRtiVBRFating), and

modestly sensitive to 5-FU (+ activity). Female BDF1 mice (obtained from NCI-

Raleigh) (date of birth (hereinafter D.0.B.) March 27, 2000; date of arrival

25 (hereinafter D.O.A.) April 9, 2000) were implanted (tumor implant date

(hereinafier D.0.T.) March 17, 2000) with pancreatic ductal adenocarcinoma 03

tumor, divided into treatment and control groups. The treatment group was

administered compound 22b each day on days 3-9 IV. The results of Test A are

summarized in Table 1.
30
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| egs. This dose was active (T/C = 14% 1.5 log kill, ++ activity rating).

Al though active, this is clearly not an inprovement over cahpdsmdlR2b or 15
conmpound 22c. Cages #4 and #5 received | ower doses of the ¢ comnmpound
22a preparation than Cage #3. These were inactive. Cage ﬁé "&g&nzun

adm ni stered an R-enantioner of conpound 22b and neuromuscul ar toxicity was
not produced. In Test B, the racemQT_QBmof 20 conpound 22b produced a
slowing in nerve cond at the S- enantiomer is
responsible for the net e 2h . .. The
S-enantioneric f g edsmokal I)S,rﬁrg @éﬂgnj 80 '

ng/ kg/ i nj ection g?\d al sgh%t]g%gﬁrrg/ k%/ﬁjllsﬁfée;%tl on dﬂlv@/ﬁhg%{)ﬁhggodum ng mar ked
neurormsculs.lbcmammzsbl;(SO)nIt@agmespﬁnswmte Wedoavinblastine, afid degvpound 22b was 25 .
injected_ IV at 83 [injection, -1-4 for a total of 332 ng/kg. This
dose was t@ﬁg%t“’el{(njlg %@’é‘%!ﬂgbfﬂ%’ﬁ@ Hspnspeio d@%aﬂn@%"’@aﬂ}d) The cause

f death | | S| h [ ti
P i ar r noafibbEah (P O AlacAEPREAD) ARKEIMABAERIASING eyRudlIh (80T Lhad
i ndi cati ng grRSCHDPPLEsH activity rhdig)) ﬁrﬂly:BCNUlSnd diher ﬁlﬁbﬂﬁﬁe@wﬁgﬁl@r al | of

the mce were near normal, 30_indicating that the agent did not produce nuch
mar r ow t oxi &ty (-t A-iviydating)Cage #7 were administered the R enantiomer of

%?Eéunﬁhfibdgieﬁéa@tf%%?@é@%@%@%@%@w%ﬁ% e, 0

produci ng 12¢00dDVQ.Add@bhary 2912000) AeaveRgdy wepig bf tHeqfite wad31 4% m.nadi r day 9

and full recovery on day 14). The one death was from G -epithelial damage
(di arrhea) Mmpwwcammnwdtwthrﬁmmnlanomacneﬂy,p(assagbmmbmeb%ﬁ)@ Ofhi s dose was,

however, +++E a IVII rating). The 5
t unor s reac Bﬁy]l’ﬁgbb% %W‘ﬂ“‘?ﬁg‘”ﬁ@'ﬁ%&&@ wasl d5ht e X WS one nouse,
whi ch was U&Qﬂeﬂ%ﬂto%rbohﬁblgré %Eﬂ&(ﬂhﬁéet eﬁﬁeﬁ@pgmhﬁs ey éb%hsl geupomuscul ar

toxicity. It was injected a singlée bolus “dosage of the R-enantioner of

conmpound Zm@c#b)a!eaewdmaﬁemwns mg/ kg on day 1 only. There was no
| t d 10 t t T/ C
15506 858 1og. kenge #ireadhen JOP) SR S Toh by T atf B30 IR (et

conpound 22@é9@§cte&_tive (Cage #2). The R-enantioner of conpound 22b was
devoid of the neuromuscular toxicity that occurs with the racenic form of
the agent. The W#ZOMPWMC(BCM)W@@W&WLmd to be responsible

f th I t t Table 5. Test F
Eval uat | on B PEREIREERARIORGH B8y eiRgblita SRR MR Wt  omer of
Conmpound  22g4nfaftdiad, ﬁi&ﬁ%s&%@ﬁ%ﬁxc'\ﬁ%ﬁﬁéﬁ Adeaiag E&h@%ﬂaﬁé@nd&? In this

trial, the R-enantioners of both corrpound 22c and conpound 22b were
conpar e@d E@cﬁh@mnfdieaﬂaswammﬂm m)gtclt}eweﬂdcﬂcedémmmaﬂcsplean sizeoxi city.

The | et hal dose-| i, Clti are sim.lar hel.i al damage C3H
ol o m oo namaatn o4 B8 gt oyt Foxeedt i iad cbm D inpgSbn o, 0795 )
was Januar yrodd intd808nor tdaBatll TRisWRkOPRAuE RV EA08 R 1055%-2D. 88 nadir

occurred on day 7 with full recovery on day 11). A -20% body weight loss is
considered excessively toxic by N.C.1. standards. Here, administration of

25 compound 22b (racemic) was associated with a slowing of nerve conduction in
the mice. At doses of 50 mg/kg, the toxicity was mild, but lasted for 20 minutes
on day 1, and for 8 minutes on day 4. At high dosages, e.g., 80 mg/kg, the agent
produced a substantial post injection neuromuscular toxicity lasting for over 20
minutes but resolved by two hours. This included a distinctive paralysis of the

30 hind legs, indicating that the toxicity was related to the conduction velocity,

since the longer the nerves, the more function was affected. As will be discussed
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25 Mce were inplanted SC with mammary adenocar ci nonma- 16/ C passage-170, a
fast grow ng, highly invasive, highly netastatic tunmor (D.OT. was March 8,
2001; Td was 1.2 days). The R-enantiomers of both Conpound 22cj r?ngConpound
22b were each suspended in 3% ethanol, 1% POE-80, 0.5% sgﬁwgb%gzuc rbonat e
(by 30 volunme) to effect solution, P.B.S. was then added 6 adj ust ed
to 7 with HC . Adrianycin (ADRIA;, | ot nunber 20338c) was suspended in dH20
to effect 1Tatek, islANWRIBT nBE/obibtidabdehirs afittitthemcamit iddeS-pihntidgend] usted to
6.0. Mce were administered 0,2 er IV.injection. Cage #1 received no

ni
treat ment, &hthissersy lpradlganespitds absegkiﬁébqﬁwnm@nmmM- reached 1000 ng on
day 9.5 (range 7 = S 5 [0 1 adm.ni stered the
R-)e/nanti (()margof (I:%é%%eﬁ%% °%é°g%%%%%a%§%ﬁ%f€%%fﬁq}§@?@ﬁ?§w% total of
260 ng/ kg. NeilyneddHeussubastat Qﬁisﬁﬁ:g/kfgwadt@ﬁis&&b&omﬂﬁs a6, fhej ections. All

the mice died 2-3 days following the last treatnent fromG 1. epithelial
damage. Gageementagecd hady aveighiless svasr-Eis Readiroecined on dy Zofwfoesnyer2c by |V

10 at 65 nog/kg/injection eve ot her day.(qnce, each on.d 1,3,.5,7) for a

Cotal of 28D kaot  fouk LR Maor AR J BREIFE Aot ag 6Py 2B e 1 or

this anal oglogqgrljma@d@ag@a_ e no deaths. The m ce encountered a -8.3% body
( ay W

wei ght | oss nadir d th full recovery day 12), indicating that the
total dose on t himsCager4 compowmnt 22 Wwedadnsinistesedibls cat 80 eng/kgrinjevtionexcessi ve.

Again, there ywas no 15 peuronuscu) ar toxi¢ity with _this dose-schedule. This
dose was ac 0%4@?&]156904%0@1' q'f%gfﬂlém?fc hﬁl%a&fkisviﬁw S%Sﬁpﬁ%u.ce&ge #4 m ce

wer e adniani gt - b uils, t

ng/ kgl i rr?joec?if/élﬁgdﬁt‘?ﬁ%ﬁslgne %%ﬁhgswgtageéﬁ?%@%}&o% c}é%g 1,3,5,7)
for a total Tafs d6Owagadiiye (THE¥1S.6M.51.8 dog IdH] £+ hgtindtydatilig). m ce gai ned 20

wei ght during treatnmenf (+6.4% body weight, gain). This dose was al so active
(T/C = 9% 1.4 L&He kesits ofkgst Byase syppwarizedindabled-ty rating if the cure is
not considered). The tunor free nouse was reinplanted with Mam 6/ C tunor on
day 155. The inplant grew successfully, indicating that inmunogenic factors
were not involved in the original curgt25 Cage #5 mce were adm ni stered
the R-enantioner_ of conpound 22b by |V at 50 ng/kg/inj qd-1-5 for a total
of 250 g/ kg. Exaluation Againsg Ky DEAEE (M BEE QUEeRQCATEMOmMAI @b #A87s. Thi s dose
caused an excessj j ] ined all the
wei ght within 5 %‘@sg*%é%lv’}?agi8“}&\%?’8%?‘“9??@@&?&%9rHé’g"%\Rn&ﬁ%ﬁf ull recovery
on day 13, heghtivamultiirufadsistamenrndr, (CBH Menaddhinideowere dBtalasl rsrNCiehydr at i on) .

This dose was highly active (T/C = 0% 2.1 Log kill; +++ activity rating).
18 2 6 JAN POREStaRCERILED: Ba Appil BaPR00:D-(ide Mage o 2000% nThsraverget he
R- enant i oner,,¢ wg%? I \: At i Hyﬁhg/i j -y%a n days 1,3,5,7
for a total %Sﬁhﬁggt@rrg%igg. ?gség%)s%ﬁl%av‘slég PGkt g%

20 mammary adenocarcinoma-16/C/Adr passage number 183 and divided into a

C B AN LX) Iv S = A0 TNE FY- Al [ HHRO ]

h

control group (Cage #1) and two experimental groups (Cage #2 and Cage #3)
(D.O.T. = June 22, 2000). The control animals (Cage #1) received no treatment.
The racemic form of compound 22b (chloro analog) was administered to the

experimental groups as follows:

25
Group Treatment regime
Cage 42 mg/kg compound 22b; twice daily on days 1-3 and 11-13 witha
#2 four hour split
Cage 27 mg/kg compound 22b; twice daily on days 1-3 and 11-13 with a
30 | #3 four hour split
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well tolerated, and caused no weight loss. It was active (T/C = 5% 1.7 Log
kill; ++ activity rating). It is likely that a hi gher dose could be given
on this schedule, 5 considering the lack of weight |oss. AN006vi ce were
admi ni stered the R-enantiomer of compound 22b by |V at FSHERGHH] ection
on the same schedule as in Cage-6 for a total of 120 ngy/kg. The m ce gai ned
wei ght. This dom#gmrmﬁubw tih 8 dayd @. Fd32P4), atll BdRGrdhthlvast activity
rating). 10 Cage #11 mice were adm nistered adrianmycin as a positive
control . HssEpedtashl |y, adriamycin is one of the nost active agents agai nst

this tunor. 7.5 [ kghinj ecti,on .was. adm_ni stered by | ) days 1 and 5, for
a total of 15 Jﬂ%e%vﬁ%gﬁﬁﬁm%\é@l |°3]I§B4I‘Q@§g9%&?}5’§ e‘ﬁﬁ‘syt he mice did

not begin tawifisteftdl By 14 T trdalthédt HEMcld 8 riREstdAER gstly. There was
one del ayed dr u9615 tfi}'eath inthis roug;&%\s ex%ecte , tcﬁllaggéalgent was highly
active (5T/ distubaficedaginglfopatiout ten minkiteslpostdhjeciidny Tl fom@pityabashoesgh at a toxic

dose). At dosages that produced |ess than 10% Body weight |o0ss, the R-
enant i omer %%d%ebfilﬁaﬂﬁawgésysaﬁacq%g S8 FHeeniowh svgqse HUSRIONSC wer e

equal |y actq L4 D fod - Ki equal
active 20 J%%%%g%?ﬁu\g%igeﬁgﬁp ?c}#{@?g@ Hg% Iﬁgﬁr?gg‘%g%j ??%gﬂg?’g%l fig ly | ower
dose require&vent odcaRe oiydds0l2). Ieereskiggly Ghe e gdihe Weighbdiringteé of conpound

22c (260 nmg/ kg - see Ca%er@4 .. Results are presented in Table 6. 25 Test G
Eval uati on ss¢on%r¢@uﬁc@ﬁ§m (daynl1-d3hpbaeagsnbwes aptiye abhisdasenst Up- st aged

Pancr ealtéj gf%%@’éﬁﬁ%e%ﬁ’r%ﬁ%%ﬁ&%%t his trial, the R enantioners of

Conpoun re "BDF1 fermale mice were obtained from
N.C 1., CRL-Ral 1hi@agk B3, 4l oFei4 mptad 22Pwas AdnimiSteddl thisl0, 2001).
The mice weighed an average 19 2 6 JAN 2006, PCT/US02/24442 of 22.5 gm

M ce were idept produckdse ingignifipant@ait slisterbanest and adelddassoifihodnweight passage

143. (D.O T, 29, 2001:.. Td 2.3 d «qhe R- ti f d
290 was. sudhiiasn s dundls by ool Side’ i ful BpoNeSRRIBRLS bonat o (by
vol une) t0&%}8§C%§§ﬁeﬂiwma&lﬂe2£m%ose%ch&ﬁﬂe W@eéa'y@mt Top®ilpH adj usted to

7 wth HC. ce were admnistered 0.2 ml per i njection. The R-enanti oner
of conpbundteapsultaof Jestfeolrrd simntized it TabboB., 1% POE- 80, 0.5%

sodi um bi carbonate (by volune) to effect solution. Then, dH20O was added,
and the pH adjusted to 7.5 with HOI. Mce were injected with 0.2 m per
injection IV or PO Adrianycin (sourggepDRI A, ot 10 2033BC) was suspended
in dH20 to effect solution, and the pH was 6.0. ce were admnistered 0.2
m per |V injectiEvaludtigneiRacennic feompovndi2ResAfs ganly Stagel ant, at which
time the tunors were pal The duration of

treat ment was prol onged in a clear separation in

ef fi cacyp bet weerp tREmiCmAANR Y Efmpound 22¢ (bromo analog) was evaluated
against a multidrug-resistant mammary tumor (Mam-17/Adr).
Female C3H/HeN (MTV-neg) mice were obtained from N.C.L Frederick
(D.0.B. was October 9, 2000; D.O.A. was November 14, 2000). The mice
weighed an average 0of 29.3 gm. Mice were implanted with Mam-17/Adr/passage-
25 220 (a p-glycoprotein positive multidrug-resistant-tumor) (D.O.T. was January 2,

2001; Td = 1.0 days). Compound 22¢ (racemic) was prepared for administration
by suspending in 5% ethanol, 1% POE-80, and 1% sodium bicarbonate to effect
solution. Then, P.B.S. was added, and the pH was adjusted to 7 with HCL. 0.2 ml
per injection was administered IV.
30 Cage #1 animals received no treatment. Tumor growth as expected, .
reaching 1000 mg on day 7 (range 7-9) (Td = 1.0 days).
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Cage #1 received no treatnent, and tunor growth was as expected. The tunors
reached 1000 ng on day 16.5 (range 15-21; Td = 2.3 days). Cage #2 mce were
adm ni stered conpound 22b (R-enantioner) by IV at 80 ny/ kgjg hg9dggon on an
intermttent schedule (Ix/day on days 20 6,9, 12,15, 18, 21, g M43t otal of
560 ng/kg. The regimen was well tolerated wth no wei ght oss or deat hs.
The mce were agitated post IV injection, but the behavior lasted only a
few m nutes. The@@@s%c%ﬁdﬁ%@wmﬁﬁ@éﬁﬁﬁw prgpap@on ¢f enantl onmer. This

dose was ac gy + t Th| S
dose-schedufs g/a :l% I y 1 rsleﬁ%éc?Zmro (?:%onaa ?‘Céfzyﬁl%gé’%gn ibITEI’) 25 Cage
#3 mce wer éOatgfthlmcaomdnd@mﬁgﬂm’i iQfBbatd?al&Jf&ﬁEJSOﬂgkg ’ﬁhlsldb‘seat 50 ng/ kg/i nj

on an intermtten edu on day3691 24) for a total
of 350 my/ kgrods H r‘ggé’sb"al% thsél g@ﬁ@&?ﬂ"\ﬁ?‘ﬁ‘i ““Pégg or deaths.
Thi s dos i Cage #4
m ce vverg a %wgﬁas%dg?gd&cowpgqﬁﬁb%t%%%@?oﬁere)é‘ﬁfoW%F}lﬁiidgggl ng/ kg/ i nj
on an |nterff‘hesmwmshmdmhmxldlgaﬁdmbamdamsﬁio@ehéﬁﬂ:ﬁ),téﬁwaimﬂeﬂﬁnoior a total
of 217 mg/k The_r eqi was, wel | tol erated h subst a t| ght gain.
This dose wASTHHLT -%"gg(leg@#mﬁmw ra%ﬂﬁ)%}-lwm%{fmg'y é’@ B JAN 2006
PCT/ US02/ 246&%?@9&51#%@ 19. 89, W&ﬁﬂgﬁqr@gﬁﬁtegtgﬁhé?@ggﬁgm}fag enantionmer) SC

at 31.2 ng/ Inj on a dal'l 6- 24 or atotal of 592.8 ny/kg.
The regqi nenxmded/wisldegmberfad;tﬂuingamstm]mkynmnornor wei ght | oss and no deat hs.

The mc were n tate ost. SC.i nj ect.i on. Thls ose wa nodest |y
active (0.9 |og g:taﬁ? m"?’/ag“%iegwe‘%th& PERRIE Prepatating Pl C%@%ﬁ&gfﬁm free
mouse was I ey EPAEHEAG onMayh 39%%@&{?%8%%@&%@?&%&0%@3@7 The

inplant grew, indicating "that factors were involved I'n the
origi nal cubel, mﬂorstcsﬂ ocféulﬂﬁ me’bgleﬂhdremsogaméﬁt\ybamé efrthisdose Thie |V

i i st er HOROHBGIRIEIR SPR=dA s By Thstimers epefi (0 ME ISR o gai

schedul e (Qq¢afige?M2fyor a total of 370.5 ng/kg. The reginmen was wel |
tolerated with no weight |loss and no deaths. The mice were not agitated
post SCliSnj ect i ofbe Tdsemiciprparatien ﬂﬁnonawnd&cma&fmxgltkhmethc SavEi vity
rating). ThIS SC. dai ly schedul uas clear inferiar to t intermttent
15 schedul o BEdhAarEmest sty S5Rnedi8 et BstesPt piBAaRPRPlr ed. compound
22¢c (R—enanbbﬁﬁ&md2@bﬁtltwag]gs§§bvgfé{ge§wm was avail able, thus only one
dose level IV was tested, and only 4 mce pér group could be used. Conpound
22c was admi ni st&e@dtSIaaﬁatese!&eﬂdedb@“l .Nj on an intermttent schedul e (Ix/day
on days 6,9,12, 15, 18,21) for a 20 total of 480 ng/kg. The day 24 injection
was omtted because the drug supply was exhausted. The regi nen was wel |
tolerateg with no weight |loss and noregig@ths. The mce were agitated post IV
i njection, but the behavi or Iasted onfy a fewm nutes There was slightly
nore agitatioBva theRek ey i €7 1) ‘ gound@@apound 22b.
There is no neuromyscul tf’ 'cit vvith thR 25 enant ner. This dose was
highly active (3. 1 3PSk ARG + activity

rating). This dogge %@ﬁﬁ%ﬁh@ktéaaﬁ@m&moﬁa%euﬂmzmmﬁmd 22a
(fluoro analog) were evaluated for activity against mammary tumor Mam-
25  17/Adr, which is a p-glycoprotein positive multidrug-resistant-tomor. C3H/HeN
(MTV-neg) female mice were obtained from N.C.1-Frederick (D.O.B. was
November 20, 2000; D.O.A. was January 2, 2001). The average weight of the
mice was 25.9 gm. Mice were impianted with Mam-17/Adr/passage-223
(D.O.T. was February 12, 2001; Td was 1.2 days) and divided into a control and

30 treatment groups.
A racemic preparation of compound 22a was suspended in 3% ethanol,
1% POE-80, and 0.25% sodium bicarbonate to effect solution. Then, P.B.S. was
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superior to conpound 22b against this pancreatic ductal adenocarci noma. Cage
#13 mce were adm ni stered adriamycin as a positive control. Historically,
adriamycin is a highly active agent against this tunor. A dosage of 30 7.5
nmg/ kg/ i nj ection was given IV days 6,14 for a total of 15 @ﬁl@ {%{W@BE

approxi mate maxi numtol erated dose). This was well tolera PRETHTS tri al ,
with 21 2 6 JAN 2006, PCT/ US02/ 24442 no wei ght | oss and no deaths. As

expect ed, t hidedagdribe padastadie,7 with B(l.o4 ddltde of 025mGRrdnjestion wat i vity

rating). Conpound 22c¢- R-.enanti oner S kedly. supefior to npound 22b on
an intermt %é?% LY RoNs Vvigg' Chag @mﬁf)?f@wp%@ﬂéﬁhw& V was 5
I I ' t j ted in Tabl
clear!y supghdpBhddddnbpedihdiy | HTPOESBNGMY e %%Eg%gi&@kgtgﬁg giggied in Table

7. Test H Evaluation o R- enant i ohers . of b, and 10

Conpound 22solatien. "Fher NN Scads Sldedadd Gl o was adjusiedao Z6GvittnHERMAl € Bal b/ ¢
Mce In this frial the R-enantioners_ of XK-469, conpound 22c, and conpound
22b wer e 3co¥plmePT dyaind Rer iniprtine XS sdmppisiersd to Animal tinkavenopslyi n  femal e

comound x50 aganal e BRI BRI Holtv A RE oRERICIE AdGihchBRRO0NE 0 00 OO
and Cage 4 Wwag0d3gs @5-400 (0L lday Tapt ThevahRr bfodth vdicths@pédtel from this
e

table. * The "*" asterisk indicates the tunmor is highly netastatic and

toxic, causing Sapethmasadmistgredddghg/ks ofscemic edmpaund 2adydVonps, t he
wei ght | oss \wa 0 det er m.ned at time, bef t he, t upor, had,. a,substanti al
pact . The Sicheoirs BeRE MR 2 mh it o2 migke Highep ROpReR "t ne
sane, usjigng 43%u&s fRMPhot b%‘;ﬁ% Bllau@f sbverd ﬁéﬁ&n\&ﬂ&wﬂéﬁ@ﬂéﬂ? ?él@vnngﬁ?

i njection volume was 0.2 / mouse V. Cytoxan was prepared in dA20 and

i nj ect ed | Vnénve gondbictione resfiltingdn wysfpectionelisg mdkementse bothedromt Bad e f emal e 25
mce: DOB 2/12/01, DOA 3/27/01. DOT 8/8/ 01, with an average body wei ght of
24.7 grans & it s for 1 apReHeR forghe BT oot B B O8 N Car ci noma-

26 passage ; ' 1. %%m)j ,agk?ﬁglw imd to 60 ny
fragnents lioe# a?g%téiﬁfﬁv%&cm&% Irttrt/(g%d‘g/}\}eﬂgg to 171 %tg%qday 6, the day of
first Rx. Cajthowth adfivatthisis clpadywnbt asiope@enient ovér congayund@2b 3P Cage #3: 22b:

50 ng/ kg/injection was given |V on days 6,8,10,13, and 15 for a total of
250 ny/ Kg. $PMROWZRSced 1/6 conplete regressions and a 1.4 log kill (++

activity rating) i]w 4 e X 5. D0

ng/ kg/ i nj ection \(/\:/a gsg%vagln I%C%R%g;fg%%ggg%étﬁe %%gcn‘ajﬁ?ﬂ%&ﬁ %rzaa total of
250 nmg/ kg. PleparationdhisadThgd#B. dhrpd were ifiRgiessi ons, and 3/6 tunor free
survivors on day 55. These mice renmained in excellent condition, gaining

wei ght and skel efage #6 were advaipisigredan Rieppntiorerpigonpogod g3b mdignent s

neuromuscular toxicity was not produced. In Test B, the racemic form of

20  compound 22b produced a slowing in nerve conduction. This result implied that
the S- enantiomer is responsible for the neuromuscular toxicity of
compound 22b. The S-enantiomeric form was later synthesized and injeqted at
80 mg/kg/injection and also at 50 mg/kg/injection, IV, both producing marked
neuromuscular toxicity., In Cage #6, the R-enantiomer of compound 22b was

25 injected IV at 83 mg/kg/injection, qd-1-4 for a total of 332 mg/kg. This dose
was toxic, killing all of the 5 mice (on days 7,7,8,9,10). The cause of death was
Gl-epithelial damage producing Gl-epithelial slough resulting in diarrhea. Three
of the mice had slightly enlarged food-filled stomachs, indicating gastroparesis
or paralytic ileus. The spleen sizes for all of the mice were near normal,

30 indicating that the agent did not produce much marrow toxicity in the mice. .

Cage #7 were administered the R-enantiomer of compound 22b by IV at

55 mg/kg/injection, qd-1-4 for a total dose of 220 mg/kg. This dose was
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5 of Colon-26 on day 156. The inplants grew successfully, indicating that

I mmune factors were not involved in the original cures (+++42 %défﬂ%ﬂﬁy
rating). Cage #6: XK469-R 80 ny/kg/injection was given ys 6, 8,
10, 14, and 16 for a total of 400 ng/kg (The historic N".[}(.rvg/%%gz[a%% 400 to
450 ng/ kg range). There were no regressions. This dosage produced 0.9 | og
kKill (+ 10semewhattyxic,groduging 125 deugideathixicad @ 1rge bodyryeight loss £23.4%n was gi ven
IV on days 6,,8, 1 ,_and 15 for tal of 250 ng/k Thi ose was

i nacti ve. CE@@IWQ @ﬂéﬁ&ﬁ"%ﬁ@' ?%ﬁaaé’c]tﬁdtrg‘?/oﬁ? S%Wﬁﬁggﬁl %E‘FPIE?‘?]E@& ion on
days 6, _andarklad @arthed Uolplithted St WakShy (FAGHAHAR sPReFPAMiA activity.
Historically 1 toxdan IS active against thi's tunor if treatnent is
started on sy, Howetvbtre highly ative (T/0 wp] 2B dog killne++-eactivity ratixg)pMhsent ed in

Table 8. The inventjon will now be illustrated by the followi ng non-limting
20 exarrplses.t“@éféﬁ‘fi‘f’tecql{)@%?%% 3y (18-23). ;

14- ((7-Substitut ed; ' | FYeal ' C enes
1111) 25 Ao shognB FERant ) BhYLARET uhicH Wil RUTH & At el
t rans- 3- et heontasl ty bvahlate sduromnibalr49xitiyy. rieaas inpectaf with Bingle Bths et her (2)
and oxalyl chloride (3), with subsequent decarboxylation, has been

descri bed bflosagepf the &-enantiomey off ¢rumposind 23 grepaggion @t §2BY mefkgonmddydat i on of

the neta-su ' J 1 - le. €, h sian to 6a-e,
was nodel edQZOH%%%EE&%%&CQ%?%E%&E%tt%‘télg" ‘bl.'yl/:le 83%1)‘8%‘7 '{mgﬁﬁg%&%oébn rts (U. S
Pat ent Nembast wxit X0/ 35%, 018 185 @NBHa4dQity eftinky.ans- N- (4-

br ono- 3- met hyl phenyl ) - 3- et hoxypr openani de. clization of the |latter to a
m xture of 5- (8&hBy, therdatwyindichtodithaticompgunddis wapacsive (Cage#). Whe effect in
either 23 2.6 JAN 2006 PCT/ USP2/(.24442 concegntrated sul.furic.or, hydrochloric
261 0 ( CarbBRPHR P SPEBPIRAED oS fnyeas of B npRpRuSHler PREHE M ed to ¢ he

correspondi Bgcids %ﬁhﬂi&%@nﬁi@'féﬁ?oﬂﬁk!aééﬂﬂ 88 StdantiGbherak thdd@dar@) . ON o
refl uxi ng with phosphorous oxychl oride (Canpbell and Roberts). The mgjority

of the 7-sutsstedtand delmdde be stspomsible or-thy newpmmstdat tbxioity.t he 5 regi oi soner
(10a-e) .qn fraction crystalli.zation. The residue yielded additional 9a-c,
fol | owl r}g col um%ﬂﬁ%ﬁﬁﬁ%&?‘ﬁ’wgﬁﬁb&%i lica gel. EtQ "' + (COCl)2 1250C 2 3
pyridine 0O 0C x 5a,X=F b, X=Cl c¢,X=Br d, X =CH3 e, X = CH30 7a-e

TestF
Evaluation of the R-Enantiomer of Compound 22b and the R-Enantiomer
of Compound 22¢ Against Early Staged Mammary Adenocarcinoma-16/C
20 In this trial, the R-enantiomers of both compound 22¢ and compound 22b

were compared. Each compound was completely devoid of neuromuscular
toxicity. The lethal dose-limiting toxicities are similar (GI epithelial damage).
C3H female mice were obtained from N.C.I, (D.O.B. was January 22,
2001; D.0.A. was January 27, 2001). The mice weighed an average of 19.2 gm.
25 Mice were implanted SC with mammary adenocarcinoma-16/C passage-170, a
fast growing, highly invasive, highly metastatic tumor (D.O.T. was March 8,
2001; Td was 1.2 days).
The R-enantiomers of both Compound 22¢ and Compound 22b were
each suspended in 3% ethanol, 1% POE-80, 0.5% sodium bicarbonate (by
30  volume) to effect solution, P.B.S. was then added and the pH adjusted to 7 with
HCl. Adriamycin (ADRIA; lot number 20338¢) was suspended in dH,0 to effect
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OH Sa-e Et0 (ECOCI 4 POC13 OH Schene | 9a-e 1. NaH or K2CO3 DMF + HOB,
)} _-OCHCH3CO2H 20 2. HO 9a-e MXH 10a-e OCHCH3COZH 2la. X=F %@Fﬁk C.

X=Br d. X=CH3 e. X=CH30 OCHCH3CO2M 22a-e M= Na,’ K, LI, Rg , 512 Ca,
1/2 My Scheme || NHCO CEt 6a,X=F b, X=Cl ¢, X=Br d, X=CHBCTAS032#42CH30 aci d -
24 2 6 JAN 2006 PCT/US02/ 24442 As illustrated in Schene Il, the '

2- chl or ogi oyddktichemdtBe FHWRIS AdRREE!E 6.0 WIidR wert 4diaiRdersd RICAPKY IV Opi oni C
acid (20) using either NaH or” K2C03 in refiuxing DMF followed by
aci di fi cat ilsjectiongi ve the acids (2la-e). These acids can also be converted

(o 0oty oS Sl B s LR Pl oS 5 08
oLV, SR O 08 SO o E g e, e K
avai | abl® R-( +) - Cagedi2upite oveyphdmimisyorpd dpi Rehantivnhedt oficotapSimd2qt 1y Chiral
HPLC of the R form of 21b and c, indicated that they had _both been obtained .
in IV at 65 mg/%g/mj qd-1-4 for a total of 260 mg/kg. No neuromuscular toxicity
occurred following the injections. All the mice died 2-3 days following the last
treatment from G.I. epithelial damage.
Cage #3 mice were administered R-enantiomer of compound 22¢ by IV
10  at 65 mg/kg/injection every other day (once each on days 1,3,5,7) for a total of
260 mg/kg. In keeping with a very rapid host recovery time for this analog
series, there were no deaths. The mice encountered a -8.3% body weight loss
{nadir day 9 with full recovery day 12), indicating that the total dose on this
intermittent schedule was adequate, but not excessive. Again, there was no
15 neuromuscular toxicity with this dose-schedule. This dose was active (T/C =
4%; 1.7 Log kill; ++ activity rating).
Cage #4 mice were administered the R-enantiomer of compound 22¢ by
IV at 40 mg/kg/injection on the same schedule as in Cage#3 (i.e., on days
1,3,5,7) for a total of 160 mg/kg. There was no toxicity and the mice gained
20  weight during treatment (+6.4% body weight gain). This dose was also active
(T/C =9%; 1.4 Log kill; and 1/5 cures; ++ activity rating if the cure is not
considered). The tumor free mouse was reimplanted with Mam16/C tumor on
day 155. The implant grew successfully, indicating that immunogenic factors
were not involved in the original cure.
25 Cage #5 mice were administered the R-enantiomer of compound 22b by
IV at 50 mg/kg/inj qd-1-5 for a total of 250 mg/kg. No neuromuscular toxicity
occurred post injections. This dose caused an excessive weight loss, but no
deaths. The mice regained ail the weight within 5 days (-22.9% body weight loss
on day 8, with full recovery on day 13, indicating that some of the weight loss
30 was from dehydration). This dose was highly active (T/C = 0%; 2.1 Log kill;

=+ activity rating).
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10 >99% ee (see Figure 2). HPLC separations of racemc and R 21b were
carried out using ASTEC Chirobiotic T 250 x 4.6 mm 65% H20, &%é;émﬁ—( 20
MM NHANG3 at 1 ni/min with detection at 250 rim 15 Ceneral % al
Procedures To a solution of the 7-substituted-2-chloroqui §8/T/¥82&Hd2 2- (4-
hydr oxyphenoxy) propi onic acid (1 eq) dissolved in DVF (5 nL/ mol), 60% NaH

(3 eq) was addedChge #@imideoinsie addinifieredthd Ricfamttah@bfabmgemid 226 8f | ex for 2
20 hours. After_cooling it was concentrated to %I ve a solid to which water

was added Bhat X0mgksliniertion %@aymh%%?é@r a totad 0§ B0CmE/ ke, Thindesawashed wit h
wat er. The tyra act ed ther an er was -
acidified v&"?lﬂl“’i {ea(ﬁ“f figlrlg) ‘Xel 3’8? P?'H;V d@i@“ﬁoﬂuﬁ’wﬁgh‘@ | | ect ed,
dried, dissely&fityta ﬁﬁ%?alt 1sﬁkélyftlhdtfa‘?ﬁ§iér HbgOMY B éiv@ﬁ‘oﬂ%s séﬂ%ﬁulfe' Itrate was
concentrated to a smalT volune, 25 the solid,was coll ected and

recrystaf| |mdbmgth@$teﬁmglad%s The reaction can al so be carried out

usi ng K2C03 (2.5 e nteado he reactiqgn tines ed to be
i ncr gased to( abot® qe?l qq?ﬁgr\gerea stereg 'dne ﬁ-emt?omwo compounde

st g N | )T aR AR A Y R RHEUBIARR) E96E 6T Lo BE4 ﬁaﬁz?’ DVEO do)
613. 08 (bs, mgmg T&eiiﬂcé gaindd weigh3 s dddd)wasmb&es(igddcetivd (TACSB%;6. 4 Hz, 111),

7.40- 7.32 miL 7.18 (d, J'= 8.8 Hz, 111), 7.17-7.12 (m 2H), 6.94-6.89
(m 211), 48 Ogéﬂis*eaqmyzm) PCT/ US02/ 24442 (q, J = 6.8 Hz, 1H), 1.51 (d,

7 S S0 cual I e My R Bl s R 5 2455,
Hz), 123 4, iTorRally, Gudtiarhybinls 6ﬂhﬁt’cﬁénﬁsﬂ'§ch.veié&1t§égmﬂsﬂhﬂmrédi 76 = 20.8 Hz),

72.5,19.0. 19F NVR (376 MHz, DVBO-d6) 8 76.33 (m). M5 (EI) 5 mz (% 327
(M4, 59), omp/kginjectiorsway administeser P 7Y, onzbesasrpd52ﬁcsa(tm)alomﬁg (4), 198 (3),

oot o - Bl SRS e el HR Bl w7020 (M

2- [ 4- [ (7- Chidah Srerzh@l dhiflQdal 1Y | Ardiied 519 oeBIlY PTG Gvad 6hél dedied(ddgaisi ng 10
K2C03) as V\%‘II te ggrhqstal ;15/ np 149- 150% H Nl\/)ig( VHz, DIVB% d(gﬂﬁ/813 05

(bs 1H) 158. mtb(mthwﬁow Ag-pxpedirg, thlsgreer@td;vamghlsaanwﬂ/@mo%, %é (d, J =2.8

Mz, 11-1 1= 8 d J=80H, 1
7.18-7. 1% (In? é&)iig'éﬁmﬁ”é"%’ﬁ{tﬁ}%a‘ﬂ% Seﬁ ( 6.4 He. 1H) 1.H?31 (d, J
= 7.2 Hz, 3H). 184 s(thit pritied %@aﬁ%?@b%@ghﬂ ds, &13 R—'55 , 147.1,

146.6, 140.6, 135.0, 129.9, 126.1, 15 125.6 , 123.0, 116.0, 113.5,
72.4, 18. 7.ciestigmed oﬂnbznp(owdmm(d@eI%@t)ann@gsrofq@pmm@zﬂkm)re 270 (71), 254

8 236 (6 (1 8 ,97 (11), 91
(5% Zas { Maualtfalidvb)cachsfria P hoq ke Gt 3nlel) sy st sbivd 77§01 13)
57 (27)720554ds3 th@FR Edetio &mﬂhéb%&a@ﬁ%ﬁtj%&m@@é&d for

d $H14NC104 34 611) Anal. Calcd for C13H 4NC C, 62.89: H 4. 10; N

4.08. 20 qumtbm@t (BX m@f,kgH sedCag:; 6)Nhanithe R-enantiomer of compound e

R-(+)-2-[4- @Sé (@}(or o- 5 oI i nyl ) oxy] phenoxy] propionic acid was prepared
f r om comer ' “Par& X &y e R—(+) 2- (4- hydr oxyphenoxy) propi onic acid. The

product was i dengigedk afdpradehteits Tablks. W th the racem ¢ product, and
exhibited an

25 Test G
Evaluation of the R-enantiomers of Compounds 22¢ and 22b against Up-

stagsed Pancreatic Ductal Adenocarcinoma-03

In this trial, the R enantiomers of Compound 22¢ and 22b were
compared.
30 BDF1 female mice were obtained from N.C.1., CRL-Ral (D.O.B. was
February 26, 2001; D.O.A. was March 10, 2001). The mice weighed an average

19



25 optical rotation of [a]25 + 19 C 0.5, 0.1N NaCH).

2-[4-[(7-Brono-2-qui nol i nyl)oxy] phenoxy] prop| onic acid 21c (f) % 70%
using NaH) as white crystals. np 160-161'C, 'H NWR (400 (fg

13.09(bs, 1H) , 839(d J = 8.8 Hz, 1H), 7.88 (d, J= 780(d,'
J=1.6 30 H, 1H), 7.60 (dd, J = 9.2,1.6 Hz, 111), 25(d J=38
1H), 7.18- pf23.5@gm. Mige wes: ouplatabSC wittepanpreatic dactabpdepocargnemtd)3 1 .51

d ' J =72 H 1 DV 173.9, 163.0, 1553
(147. 2. 147.1’1‘53*‘%‘21?3% 2’1# '\@@%E @E@Z Ed“%%zg%)aﬁ N 2006 RCT/ US02/ 24442
124.9 124.0 1 7 (M. 42).
342 (10), 328 (21%3):R %%ﬁ%fff’? é%’% 01(3%)1,_%%@353]3? d256m%¢2y23%m3/’36§?13§ 206 )

(53), x199 POB-80, A3%(sbBjum mmb@ﬁz)te (HEvoltfy) toléffect dotiition 1EH,Olwhs 111 (13),

P QPR CIRRE (K RECIWE TN AT
367, 0106) . el il g &%ﬁm%mp&d%b%s gasl)&déémm 3.61. Found:

C, 55.52;

R-(+)-2- [4e{k(aﬁoBr1me-sm I0r8% sodibbiydr OGO fyy] WleREd cffedCdothtias  pr epar ed
fromcomercially available R (+)-2-(4-hydr oxyphenoxygygr opi onic acid. 10 The

product wadhe @ avasjadded, land justed to 7.AevitheHEl Mies wemgct , and

hi bi t ed t at f 2 0 c .

S Lol (5o nrPE i 2 Bt 1gubh SRk, | A RSen Lteecp DRATSEY: i e 0 11 om
NaN) asjg i ngme) bvayvsmxﬁdﬁlﬁd}mﬂa%%feéﬁ&l&m 'ahm p(rflwaswz MigBO 15 d6) 8
13. 03 (bs, 1H), (d, 0 Hz, IM 7.43 (s,

M 7. 28 (\?ce;readmm$te1re&iﬂ2mlp§rf\fﬁnw6u6n10 (m 3H) 6. 93 6 89 (m 2H), 4.82

J = "C NMR (100
Mz, ” OVEO db) s Trgspient bogga S daptslpviiag rhpfants aEvwich £ okegrs 123, 0.
127. 4, 127%1’6%3@3@8 s&gglﬁkméjrﬂ&h f’f’ﬂgdﬁratlzﬁwo? edtinent was rol&ﬁ §El) me (%
323 (M, 5 BT o5 re T8 T e 20 Ty e AT P B P05 2236 (10), 234
(6), 222 (5)8dam)(nmﬁ)axmﬂ:t:(ma)clemsepefaﬁpﬂﬂefﬂoaa;ybﬂmﬂﬁl) mz 323.1164 (M
Cal cd for Cl9H17 323.1158). 2
[4-[(7- ]N{et GBRPOBIGui nol i nyl ) oxyl phenoxy] pr opi oni caci d2l e(66%ield from

K20O8) as |i ght THVBO 25 d6) S
13, 06)(bs 15, Q452 ?’8%‘363‘_@%“““%@@% d ] i 113) :
7.16-7. 10 tfmwrsabdched 1060 frichn dby 16, B(raibed SH21; T 2.37d:69). (d, J = 8.0 Hz, 1H),
6.9 (d. 1y —2 4 21- 1), 11- 1)

1 . 94-6, 88 ,
3.81 (s, (% aﬁfewmwmécféoma@@w&a&%m W@g‘ﬁG 8 174.0,

1105, 18%83’*“1%5’%“5 et On p Sferipen i ARy BE (W o) “522 (10),
294 (8)20 28(9,12,35,18,2624) &&)a tof2bOf $60Bhg/kE7 The #pgiided wasHO) toletated (18), 115

(10), 77 (6).. HRVS 339.1105 (M, Calcd for__ Cl9HL7 339.1107). 27
2 6 JAN 20dtherm iozaamée r'r‘%’Féer TeEe sedtates ashlV inierdtopalud dhe

represent a?)k: magt@&wy %@) mﬁﬁ&@g $hbiHo ne\‘ﬁ%g:{'l.ﬁhpmxﬁ it§ QHRAHRd of

formul a | npound erapeutic or pr actic “use 1 n humans.
R-enantiomer. This dose was active (2.3 log kill, 2/7 PR’s +++ activity rating).

This dose-schedule was clearly inferior to compound 22¢ (R-enantiomer).
25 Cage #3 mice were administered éompound 22b (R-enantiomer) by IV at
50 mg/kg/inj on an intermittent schedule (1x/day on days 6,9,12,15,18,21,24) for
a total of 350 mg/kg. The regimen was well tolerated with no weight loss or
deaths. This dose was active (1.5 log kill, 1/6 CR’s, -+ activity rating).
Cage #4 mice were administered compound 22b (R-epantiomer) by IV at
30 31 mg/kg/inj on an intermittent schedule (1x/day on days 6,9,12,15,18,21,24) for
atotal of 217 mg/kg. The regimen was well tolerated with substantial weight
gain. This dose was not active (0.5 log kill, — activity rating).
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5 (j) Tablet 1 ng/tablet "~ Conpound X 100.0 Lactose 77.5 Povidone 15.0 10
Croscarnel |l ose sodium 12.0 Mcrocrystalline ceI | ul ose 92.5, Magnesi um
stearate 3.0 300.0 15 (ii) Tablet 2 ng/tablet  Conpound X Z80/Ad 2006
Mcrocrystalline cellul ose 410.0 sStarch 50.0 Sodium st aPéi/igPyeiate 15.0
20 Magnesium stearate 5.0 500.0 (iii) Capsule ng/capsule Compound X 10.0

25 Col | oi dal sil 'C“a@@#gkﬂ&d@re]amm dézbli’ke@ﬁhﬁ&m&l)s%tstarch 120.0
Magnesi um st earate 3.0 600. iv) Injection ng/ m) Conmpound

X (free aci3d 2frog/ip/inj. Q)la@lb'wh W ‘Btfgspmii@]eofﬁ@Z(B mmgﬁh& ¢ sodi um

phosphate 0.7. 35 Sodi u hi 4. dro sol ution (pH
adj ust nent  TEBIPERH WS 3 ﬂ]c}"c@ a?%wﬁt}l rmﬁf‘é’&%]?gf?s&a’% g death ?n_ €6 JAN 2006
PCT/ US02/ 24%&éot(agétathabsﬁtwﬂg&ﬁ%om%e%éHiu hOIBRAY BivE 0©f16§e acid
form 10. 0 Monobasi ¢ sodi um phoSphat e0. 3 Di basi ¢ SOdI um phosphat el

Pol yet hylS%ndillliyicOR’ s} 6026 GiPradihgN Teconeriningrifros mbess wiasitdimplagted .  ( pH

adj ust ment tv\,'?th73’90mg mnzor\ﬁatggenzsoorfPOgJ o%%%??&' ’i‘he ngplzéntné_re&rvin)dlcéeré) sol g/ can
that immune factors were not involved in the original cure. This SC daily
schedule was clearly inferior to the IV intermittent schedule (compare to cage
#2).

10 Cage #6 mice were administered compound 22b (R-enantiomer) SC at
19.5 mg/kg/inj on a daily schedule (qd 6-24) for a total of 370.5 mg/kg. The
regimen was well tolerated with no weight loss and no deaths. The mice were
not agitated post SC injection. This dose was not active (0.4 log kill, — activity
rating). This SC daily schedule was clearly inferior to the IV intermittent

15 schedule (compare to cage #3).

Cage #12 mice were administered compound 22¢ (R-enantiomer). Only
limited drug supply was available, thus only one dose level IV was tested, and
only 4 mice per group could be used. Compound 22¢ was administered IV at
80 mg/kg/inj on an intermittent schedule (1x/day on days 6,9,12,15,18,21) for a

20 total of 480 mg/kg. The day 24 injection was omitted because the drug supply
was exhausted. The regimen was well tolerated with no weight loss and no
deaths. The mice were agitated post IV injection, but the behavior lasted only a
few minutes. There was slightly more agitation with this compound analog than
occurred with compound 22b. There is no neuromuscular toxicity with the R-

25 enantiomer. This dose was highly active (3.1 log kill, 3/4 complete regressions,
+++1 activity rating). This dose~schedule with compound 22¢ was markedly
superior to compound 22b against this pancreatic ductal adenocarcinoma.

Cage #13 mice were administered adriamycin as a positive control.
Historically, adriamycin is a highly active agent against this tumor. A dosage of

30 7.5 mg/kg/injection was given IV days 6,14 for a total of 15 mg/kg (the

approximate maximum tolerated dose). This was well tolerated in this frial, with
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on G nﬁbmn’;teﬂﬂ dose schedule given IV. The intermittent schedule IV was
clearly superior to the daily oral schedule.
Results are presented in Table 7.

Test H

Evaluation of the R-enantiomers of XK-469, Compound 22b, and

Compound 22¢ Against Advanced Staged Colon Carcinoma 26 in Female
Balb/c Mice
In this trial the R-enantiomers of XK-469, compound 22¢, and

compound 22b were compared against advanced staged colon carcinoma 26 in
female Balb/c mice. Compound 22¢ was markedly more active than compound
22h or compound XK469 against this colon carcinoma. Cage #2 was 22b at
400 mg/kg and Cage 4 was 22¢ at 400mg/kg. Both were toxic and omitted from
this table.

* The “** asterisk indicates the tumor is highly metastatic and toxic,
causing substantial body weight loss. In the treated groups, the weight loss was
determined at a time before the tumor had a substantial impact.

The XK469-R, 22b, and 22¢ compound doses were all prepared the
same, using 3% ethanol, 1%POE-80, and 0.5% sodium bicarbonate. The
injection volume was 0.2 m¥/mouse IV. Cytoxan was prepared in dH,0 and
injected IV in a volume of 0.2 mL per mouse. The mice were Balb/c female
mice: DOB 2/12/01; DOA 3/27/01; DOT 8/8/01, with an average body weight of
24.7 grams at the start of Rx administration, The tumor was Colon Carcinoma-
26 passage 141; date of implant 8/8/01, and implanted at 30 to 60 mg fragments
bilaterally SC. All tumors were 63 to 171 mg on day 6, the day of first Rx.

Cage #1: Control: growth as expected, 1.7 day Td.

Cage #3: 22b: 50 mg/kg/injection was given IV on days 6,8,10,13, and
15 for atotal of 250 mg/kg. This produced 1/6 complete regressions and a 1.4
log kill (++ activity rating).

22
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Cage #5: 22¢: 50 mg/kg/injection was given IV on days 6, 8, 10, 13, and
15 for a total of 250 mg/kg. This produced 3/6 complete regressions, and 3/6
tumor free survivors on day 55. These mice remained in excellent c(;ndition,
gaining weight and skeletal size. They were reimplanted with 30 mg fragments
5 of Colon-26 on day 156. The implgnfs gféw successfully, indicating that
immune factors were not involved in the original cures (++H activity rating).
Cage #6: XK469-R: 80 mg/kg/injection was given IV on days 6, 8, 10,
14, and 16 for a total of 400 mg/kg (The historic MTD is in the 400 to 450
mg/kg range). There were no regressions. This dosage produced 0.9 log kill (+
10 activity rating).
Cage #7: XK469-R: 50 mg/kg/injection was given IV on days 6, 8, 10,
13, and 15 for a total of 250 mg/kg. This dose was inactive.
Cage #8: Cytoxan was injected IV at 110 mg/kg per injection on days 6,
and 10 for a total of 220 mg/kg. There was no meaningful activity. Historically
15  Cytoxan is active against this tumor if treatment is started on day 1 (the day after
implant).

The results are presented in Table 8.

The invention will now be illustrated by the following non-limiting

20 examples:

Example 1
Synthesis of [4-{(7-Substituted-2-quinolinylo henoxy]-

propionic acids (Schemes I-ITT)

25 As shown in Scheme I, a one-pot preparation of trans-3-ethoxyacryloyl
chloride (4) by reaction of ethyl vinyl ether (2) and oxalyl chloride (3), with
subsequent decarboxylation, has been described by Tietze et al., Synthesis, 1079-
1080 (1993), The amidation of the meta-substituted anilines (Sa-€) with 4, i.c.,
the conversion to 6a-e, was modeled after the procedure described by Campbell

30 and Roberts (U.S. Patent Number 4,710,507) for preparation of trans-N-(4-
bromo-3-methylphenyl)-3-ethoxypropenamide, Cyclization of the latter to a
mixture of 5- (8a-3) and 7-substituted quinolin-2-ols {7a-e) was effect in either

23



Ay p CelINOOOC/IpA~- 000 hooFROSO E? A ao a ht o41h 00
* Cd pooOOin z oaN o- O OO0000 MN'-- WO00in ~k Hr 26 JAN 2006

PCT/US02/24442

concentrated sulfuric or hydrochioric acid (Campbell and Roberis). The mixture,
in turn, was transformed to the corresponding 2-chloroquinoline derivatjves (9a-
e} and (10a-¢), on refluxing with phosphorous oxychloride (Campbell' and
Roberts). The majority of the 7-substituted derivatives (9a-e) separated from the
5 regioisomer (10a-e) on fractional crystallization. The residue yielded additional

9a-c, following column chromatography over silica gel.

% C 125°C COCt
BtO ; + 0301)2 R Eto/@)\\/
NH
2 HOZ5 om
R @ T -
X X
5a,X=F 6a, X=F
b, X=Cl b, X=C1
¢, X=Br ¢, X=Br
d,X=CH; d, X=CH,
e, X= CH3O e, X= CH3O
X
5
= = POCl; =
7 : f : *
P e -
X N CH N OH X N Cl
Ta-¢ 8a-e 9a-¢e 10a-e
Scheme 1
1. NaH or K;CO; OCHCH;CO.H
Qa-e DMF
+ HO OCHCH,CO-H —-———~——-~—+
21a. X=F
b. X=Cl
20 t. X=Br
d. X=CH;
H;O
MOH e. X=C 3
¥
p OCHCH;CO,M
/m\ /©/
X N 0
I3
22a-e
M=Na,K, L1, Rb, Cs, 1/2 Ca, 1/2 Mg
Scheme IT
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As illustrated in Scheme 11, the 2-chlorogionolines 9a-e were coupled
with 2-(4-hydroxyphenoxy)propionic acid (20) using either NaH or K,CO, in
refluxing DMF followed by acidification to give the acids (21a-¢). Tﬁese acids
can also be converted to their metal salts (22a-e)-by reacting with metal

5 hydroxides. XKA469, which possesses a single stereogenic center at C-2 of the
propionic acid moiéty, is generally prepared in the form of a racemic mixture.
The R-(+) forms of 21b and 21¢ were prepared by etherification of commercially
available R-(+)-2-(4-hydroxyphenoxy)propionic acid with 9b and e. Chiral
HPLC of the R-form of 21b and ¢, indicated that they had both been obtained in
10 >99% ee (see Figure 2).

HPLC separations of racemic and R 21b were carried out using ASTEC
Chirobiotic T 250 x 4.6 mm, 65% H,0, 35% CH,0H, 20 mM NH,NO, at 1
mi./min with detection at 250 nm.

15
General Experimental Procedures
To a solution of the 7-substituted-2-chloroquinoline and 2-(4-
hydroxyphenoxy)propionic acid (1 eq) dissolved in DMF (5 ml/mmol), 60%
NaH (3 eq) was added in portions and the mixture heated at gentle reflux for 2
20 hours. After cooling it was concentrated to give a solid to which water was
added and the solution was filtered through Celite, then washed with water. The
filtrate was extracted with ether and the aqueous layer was acidified with IM
HCl to pH 3-4. After cooling, the solid was collected, dried, dissolved in AcOE#t
and filtered through silica gel. The filtrate was concentrated to a small volume,
25 the solid was collected and recrystallized from AcOEt-heptane.
The reaction can also be carried out using K,CO; (2.5 eq) instead of NaH

but the reaction times need to be increased to about 12 hours.

2-[4-[(7-Fluoro-2-quinolinyhoxy]phenoxy]propionic acid 21a (0.14 g,43%

30 using NaH) as light yellow crystals. mp 135-137°C; 'H NMR (400 MHz, DMSO-
do) 5 13.08 (bs, 1H), 8.38 (d, J = 8.8 Hz, 1H), 7.99 (dd, I = 8.8, 6.4 Hz, 1H), 7.40-

7.32 (m, 2H), 7.18 (d, J = 8.8 Hz, 1H), 7.17-7.12 (1, 2H), 6.94-6.89 (m, 2H), 4.82

25
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(g, J = 6.8 Hz, 1H), 1.51 (d, J = 6.4 Hz, 3H). “*C NMR (75 MHz, DMSO-d,) d
173.9, 163.6 (d, J=245.5 Hz), 163.2, 155.2, 147.6 (d, J = 12.7 Hz), 147.3, 141.0,
130.8 (d, J=10.4 Hz), 123.4,123.2, 116.1, 115.1, (d, J = 24.5 Hz), 11271, 111.7
(d,J=20.8 Hz), 72.5, 19.0. ®F NMR (376 MHz, DMSO0-d,) 4 76.33 (m). MS (EI)

5 m/z (%) 327 (M, 59), 282 (15), 268 (15), 254 (67), 238 (8), 226 (4), 209 (4), 198
(3), 151 (5), 146 (100), 126 (12), 119 (7), 91 (7). HRMS (EI) m/z 327.0910 (M",
Caled for C,;H,,NFO, 327.0907).

2-[4-[(7-Chloro-2-quinolinylyoxy]phenoxy]propionic acid 21b (84% using
10 K,CO,) as white crystals. mp 149-150°C; 'H NMR (400 MHz, DMSO-d,) 5 13.05
(bs, 1H), 8.40 (d,/=8.8 Hz, 1H), 7.96 (d, J= 8.4 Hz, 1H), 7.66 (d, /=2.8 Hz, 1H),
7.48 (dd, J = 8.8, 2.4 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.18-7.13 (m, 2H), 6.94-
6.89 (m, 2H), 4.82 (q, J = 6.4 Hz, 1H), 1.51 (d, J = 7.2 Hz, 3H). C NMR (75
MHz, DMSO-d,) 8 173.6, 162.8, 155.0, 147.1, 146.6, 140.6, 135.0, 129.9, 126.1,
15 125.6,124.3,123.0, 116.0, 113.5, 72.4, 18.7. MS (ED) m/z (%) 343 (M, 46), 298
(15), 284 (16), 270 (71), 254 (8), 236 (6), 167 (19), 162 (160), 155 (8), 127 (22),
114 (10), 97 (11), 91 (24), 83 (16), 81 (12), 73 (19), 71 (14), 69 (23), 67 (12), 63
(12), 60 (17), 57 (27), 55 (35), 45 (18). HRMS (EI) m/z 343.0609 (M, Calcd for
C,;H,,NCl10,343.0611). Anal. Caled for C,(H,,NCIO,: C,62.89; H, 4.10; N, 4.08.

20 Found: C,63.00; H, 4.18; N, 4.12.

R-(+)-2-[4-[(7-Chloro-2-quinolinyl}oxy]phenoxv]propionic __acid was

prepared from commercially available R-(+)-2-(4-hydroxyphenoxy)propionic acid.
The product was identical in all respects with the racemic product, and exhibited an
25 optical rotation of [a]® + 19° C 0.5, 0.1N NaOH).

2-[4-[(7-Bromo-2-guinolinyoxylphenoxy]propionic acid 21¢ (0.69 g, 76%
using NaH) as white crystals. mp 160-161°C; 'H NMR (400 MHz, DMSO-d;) &
13.09 (bs, 1H), 8.39 (d, J = 8.8 Hz, 1H), 7.88 (d,/=9.2 Hz, 1H), 7.80 (d, /= 1.6

30 Hz, 1H),7.60(dd,J=9.2, 1.6 Hz, 1H), 7.25 (d, J= 8.8 Hz, 1H), 7.18-7.13 (m, 2H),
6.94-6.89 (m, 2H), 4.82 (q, /= 6.8 Hz, 1H), 1.51 (d, J=7.2 Hz, 3H). "CNMR (75
MHz, DMSO-d,) 8 173.9, 163.0, 155.3, 147.2, 147.1, 141.0, 130.3, 129.6, 128.5,

20
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124.9, 124.0, 1233, 116.1, 114.0, 72.5, 19.1. MS (ED) m/z (%) 387 (M", 42), 342
(10, 328 (10), 314 (31), 300 (6), 285 (7), 256 (22), 236 (13), 206 (53), 199 (18),
185 (10), 171 (8), 157 (8), 127 (44), 115 (15), 111 (13), 97 (27), 91 (28), 83 (33),
73 (57), 69 (45), 60 (58), 57 (56), 55 (69), 43 (100), 41 (66). HRMS (EI) m/z

5 387.0107 (M", Caled for C,gH, NBrO, 387.0106). Anal. Calcd for CyH, ,NBrO,:
C, 55.69; H,3.63; N, 3.61. Found: C, 55.52; H, 3.89; N, 3.56.

R-(+)-2-[4-I(7-Bromo-2-quinclinvl)oxylphenoxylpropionic _acid was

prepared from commercially available R-(+)-2-(4-hydroxyphenoxy)propionic acid.
10 The product was identical in all respects with the racemic product, and exhibited an
optical rotation of [«]** + 22.0° C 0.5, 0.1N NaOH).

2-[4-[(7-Methyl-2-quinolinyljoxy]phenoxy]propionic acid 21d (32% yield

from NaH) as light yellow crystals. mp 183-185 °C; '"H NMR (400 MHz, DMSO-

15 dy)813.03 (bs, 1H), 8.29 (d, J=8.8 Hz, 1H), 7.78 (4, J=8.0 Hz, 1H), 7.43 (s, 1H),

7.28 (d, J=8.4 Hz, 1H), 7.16-7.10 (m, 3H), 6.93-6.89 (m, 2H), 4.82 (g, /= 6.4 Hz,

1H), 2.41 (s, 3H), 1.51 (d, J = 6.4 Hz, 3H). ®C NMR (100 MHz, DMSO-d;) &

173.9, 162.4, 155.1, 147.6, 146.6, 140.6 (2C), 128.0, 127.4, 127.0, 124.0, 123 .4,

116.1,112.3,72.5,21.9, 19.1. MS (EI} mz (%) 323 (M", 57), 305 (6), 278 (9), 276

20 (7)), 264 (13), 250 (60), 236 (10), 234 (6), 222 (5), 142 (100), 115 (17), 105 (6), 77
(6). HRMS (ED) m/z 323.1164 (M, Caled for C,,H,;NO, 323.1158).

2-[4-[(7-Methoxy-2-quinolinyl)oxy]phenoxylpropionic acid 21e (66% yield

from K,CO,) as light yellow crystals. mp 164-166 C; "H NMR (400 MHz, DMSO-

25  d.) 6 13.06 (bs, 1H), 8.25 (d, /= 8.8 Hz, 1H), 7.78 (d, /= 8.8 Hz, 1H), 7.16-7.10

(m, 2H), 7.06 (dd, J=8.8,2.4 Hz, 1H), 7.02 (d, /=8.0Hz, 1H), 6.99 (d,/=2.4 Hz,

1H), 6.94-6.88 (m, 2H), 4.82 (q, J = 6.4 Hz, 1H), 3.81 (5, 3H), 1.51 4,/ =7.2 Hz,

3H). C NMR (100 MHz, DMSO-d,) § 174.0, 162.9, 161.5, 155.1, 148.3, 147.7,

140.5, 129.5, 123.4, 120.9, 117.5, 116.1, 110.5, 107.0, 72.5, 56.1, 19.1. MS (EI)

30 m/z (%) 339 (MY, 62), 323 (10), 294 (8), 280 (13), 266 (35), 250 (13), 175 (7), 158

(100), 142 (18), 115 (10), 77 (6). HRMS (EL) m/z 339.1105 (M, Caled for
C,,H,,NO, 339.1107).

27
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Example 2
The following illusirates representative pharmaceutical dosage forms,

containing a compound of formula I (Compound X", for therapeutic or prophylactic

5
(i)_Tablet 1 mg/tablet
‘Compound X’ 100.0
Lactose 77.5
Povidone 15.0
10 Croscarmellose sodium 12.0
Microcrystalline cellulose 92.5
Magnesium stearate 3.0
300.0
15 (i) _Tablet 2 mg/tablet
‘Compound X’ 20.0
Microcrystalline cellulose 410.0
Starch 50.0
Sodium starch glycolate 15.0
20 Magnesium stearate 5.0
500.0
(iii)_Capsule mg/capsule
‘Compound X’ 10.0
25 Colloidal silicon dioxide 1.5
Lactose 465.5
Pregelatinized starch 120.0
Magnesium stearate 3.0
600.0
30
(iv)_Injection 1 (1 mg/ml) mg/mti
‘Compound X’ (free acid form) 1.0
Dibasic sodium phosphate 12.0
Monobasic sodium phosphate 6.7
35 Sodium chloride 4.5
1.0 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5) q.s.
Water for injection g.s.ad 1 mL

use in humans.

28
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(v} Injection 2 (10 mg/ml) mg/ml

*Compound X’ (free acid form) 10.0

Monobasic sodium phosphate 0.3

Dibasic sodium phosphate 1.1

5 Polyethylene glycol 400 200.0

01 N Sodium hydroxide solution

(pH adjustment to 7.0-7.5) q.s.

Water for injection q.s. ad 1 mL

10 (vi) Aerosol ) mg/can
‘Compound X’ 20.0
Oleic acid 10.0
Trichloromonofluoromethane 5,000.0
Dichlorodifluoromethane 10,000.0

15  Dichlorotetrafluoroethane 5,000.0

The above formulations may be obtained by conventional procedures
well known in the pharmaceutical art.

20 All publications, patents, and patent documents are incorporated by
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

25 invention. '
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ON ZNNy~T NNC (~ ] / S manCNOO 37 PCT/ US02/ 24442 2 6 JAN 2006 V\hat i's
claimed is: 1. A conpound of formula I: 5 wherein Yis F, d nmet hyl or
met hoxy; or a pharnmaceutically acceptable salt thereof. BCT ‘ﬁﬂ%zd ound of
claim1l, wherein Yis F. 10 3. The conpound of claim1, M?ﬁffdﬂﬁ is . 4.
The conpourﬂ’h@tl&ﬂlalmdll,s wherein Y is Br.

1. A compound of formula I

m@fﬁ“

CH,

5 wherein Y is F, Cl, Br, methyl or methoxy; or a pharmaceutically acceptable salt
thereof.

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.
5. The compound of claim 1, wherein Y is -OMe.
15 7
6. The compound of claim 1, wherein Y is methyl.
7. The compound of any one of claims 1-6, wherein the carbon bearing the
methyl group is in the (R) configuration.
20

8. . The compound of any one of claims 1-6, wherein the carbon bearing the

methy! group is in the (8) configuration,

9. A compound of claim 1 which is 2-[4-(7-chloroquinolin-2-
25  yloxy)phenoxy]propanoic acid.
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5. The compound of claim1, wherein Y is -Owe. 15 6. The conpound of claim

1, wherein Y is nethyl. 7. The conpound of any one of clai 1J-ﬁ’2[] erein
the carbon bearing the nethyl group is in the (R) confi gﬂ’%gg{? .440 8. The
conpound of any one of clains 1-6, wherein the carbon bea et hyl

group is in the (S) configuration. 9. A conpound of claim1 which is
2- [ 4- ( 7- chl ¥-oquitnciomponnd 28f \¢leiny ) bhwhishy |9 r @dadoidc(7aeiidrogedoing- JAN 2006

PCT/ US02/ 24 10, onpound of claim1 which is (R

2-[4-(7-chl @llg%@ggﬁ%‘ﬁy&-rg&%fco%ﬁphenoxy] propanoi ¢ aci d. 11...A conposition
conprising a conmpound of any one of clainms 1-10, in 5 conbination with a
pharmaceutical |y acceptable diluent or carrier. 12. A conpound of any one of

clainms 1-101%or Aseomppsittall exhprtieg appmposnd Panyseeodf glasespddnin of any one

of claim 110,00t 0%, T ALY S0 hecbonab) SRULEAERL, O the treatment of

12. A compound of any one of claims 1-10 for use in medical therapy.

13.  The use of a compound of any one of claims 1-10 for the manufacture of a

10  medicament for the treatment of cancer in a mammal.



