WO 03/ 011832 PCT/ US02/ 24442 QUI NOLI NE DERI VATI VES AND USE THEREOF AS

ANTI NTUMOR AGENTS 5 Priority of Invention This application clainms priority
of inventworsonsez 35 U.S.C. 119(e) from U. S. Provi si on2CTASpt/243a1 i on
Nunmber 60/309, 144, filed July 31, 2001. Covernnent Funding 10 The

i nvention described herein was nade in part with governnment support under
NCl - NTH Grant Nunber CA82341 awarded by the National Cancer Institute. The
United States Governnent has certain rights in the invention. 15

Backgr ound of otiverine estivanids &io RakerderNE a4, HRInAIBrdAGNrOSes her bi ci dal
compounds of the following formula: AA (X) O 'I ONOOR 2 Rl wherein A
is -CH or -N; Xis a halogen; nis 0,1, or 2; RL is hydrogen or a |ower
al kyl group; and R2 is -CH, anong other values. One of these conpounds 20
is currently sold commercially for the control of annual and perennial
grass weeds in broadl eaf crops. This conpound has the follow ng fornul a:

C N1 -50 N OO J--r-jl|~O Bpribi MnVdonl 832 PCT/ US02/ 24442 Cor bett
et. al., Investigational New Drugs, - (1998) evaluated a series of
qui noxal i ne conpolhidgpplinatien claims prierifziof svenidon ehdenADIES.Ch §hiXe). The

fol Iow ng Coggr%%g. f’{o%gs%nraf gp%)ﬁca%%nﬁ(u%lqage} 6%69;122,%1%3 Silﬂgfgl,hf()\fﬁ. broad

activity

Government Funding

10 The invention described herein was made in part with government
support under NCI-NIH Grant Number CA82341 awarded by the National
Cancer Institute. The United States Government has certain rights in the

invention.
15 Background of the Invention
U.S. Patent No. 4,629,493 discloses herbicidal compounds of the
following formula:

A
X
Ao rorhen
R4

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:

C[N:lo O/O\H(LOE

CH,



agai nst transpl antabl e nouse tunors. ~ N O ~C NOO +Na CH3 5 The
conmpound was al so reported to have a relati ively |l ow potency, and to produce
several uwoOesiotmbi e side effects, including in vivo toxi CIPCY/USe2/gu442
paralytic ileus, G-epithelial damage marrow toxicity, neuronuscul ar
toxicity and wei géﬁr e 951 DEHGalchaPNER S 18 196990/ Poosdlliihiana!
antitunor agents he” present ‘i nventi on

provi des corﬁ@ﬁwﬁﬁﬁqﬁmlﬁd@@dﬁdﬁ foractvity égaﬁnfsolﬂgmbﬁsm/ﬁm@r dihegl y, there
is provided a conpound of the invention which is a conmpound of fornula I:

O YJO NO amwwomwmqgemédg # XKpe9)wasapportsd to h@Y%bﬂoa%actﬁéWhoxy, or a
phar maceuti ¢ ereof. The invention also provides a

t her apeutic %eajfné §§m ﬁﬂleg? Eunmﬁéljgcell growh in a manmal , conpri sing
adm ni stering to a manmal in negd of such therapy, an effective anount of
a conpound of the |nvent| Gf 'o e i nvention al @o provi des a therapeutic
met hod to treat cancer |. C gFFp |s¢)ng dm nistering to a mammal
in need of such therapyi;l an~ e Nect@ ocaqppound of the
invention. 2 WO 03/011832 PCT/ US02/ 2444 The CH ention al so provides the
use of a conpound of the invention in nedical er apy. The invention al so
provi des the use of a conpound of the inventi on to manufacture a

medi cameni  fBite compound sasralse reported tckaveiarelativelynhaw potgncy, and to

produce several undesirable side effects, including in vivo toxicity, e.g., paralytic

=&

ileus, GI-epithelial damage, marrow toxicity, neuromuscular toxicity and weight

loss. There is currently a need for additional antitumor agents.

10 Summary of the Invention

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

compound of formula I:

AL e L,

CHj
ey

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.



Brief Description of the Figures FIG 1 shows HPLC separations of racemc
conpound 21b (Schene 11) and the R-enantionmer of conpound 21b using

Chi r obi otwo 0385B3% 4.6 nm 65% 10 H2O, 35% CH3OH, 20 nM REANG82/a8442 nl/ m n
with detection at 250 nm Detailed Description of the Invention It will be
appreciated by th e ] r ) nvention
havi ng a chiral cgﬁ‘?m%&ﬁén%%%@? @@gs%ﬁglségﬁ%gﬁﬁg@ﬂx g%ﬁheo%%’%dglg) d)l/ active 15
and racem ¢ inedial th&app corrpounds may exhibit polynorphism It is to be
understood that the present .invention enconpasses any racemcC,

optical l y-acti ve, @Wym%mprowde%thémé@pé@ﬁ@np@nmfﬁhe igrentiorttor es

t hereof, of C POSSESS the usef ul

propert| es u@s CT i be ergéﬁc%tggntfbﬁﬁgﬁ%tﬁ}eemwing%ﬁﬁ art how to prepare
opticallysactive forms (for exanple, by 20 resolution of the racemc form
by recrystallization techni ques, by synthesis from optically-active
starting materials, by chiral synthesis, or by chromatographic separation

using a chiral stationary phgs.ee%and. EDW tf(%! dﬁ,t ermne antitunor activity
usi ng the standard tests des other simlar tests
which are wel |l knppm 1 ghotWeHAIC sep&%uen§mﬁ¢ém@ cBﬁﬂpHﬁncf@Ib(Schém@ﬂ?‘or 0.
Anot her specific value for Y is chloro. Another Specific value Yis

bronp. Anot hand thp Reérfantiomat ofecohgpouiyd 21b nsitg ShirobioGvE R SAx dfenind, i66%gr oup of
conpounds , of r C erejn th 0 car beari ng the

met hyl gﬁ8up£§’4%m0?§?°mm%dnﬂ r"%‘ﬁé‘?eﬁ%‘ﬁm&@gg@w conpounds _of
Formula | are conpounds wherein the carbon bearing the nmethyl group is in
the (R) configuration. 3 V\D 03/011832 PCT/ US02/ 24442 Pr eferred conpounds
of the invention are 2-[ 4- ptiayl ofthe Tnv henoxy] pr opanoi ¢ aci d
(conpound 21b); %% 7- bron:o |no in henoxy] pr opanoj ¢ acid
(compound 21c); ZIt 1l aPP’i?BV‘ ﬁ%‘?sleﬁ ex Mﬁ%‘h} BP@%& ¥c acid
(conpound 21ayeanh Ryt HifRR eI éﬂt%ms@fsafa{ealﬁe iy heiref (e. 9.,
conmpounds 22a, 22b and 22c). I\/bren[qﬁlef esra b y et

15 and racemic forms. Some compounds may exh1b1t polymorphism. It is to be

understood that the present invention encompasses any racemic, optically-active,
polymorphic, or stereoisomeric form, or mixtures thereof, of a compound of the
invention, which possess the useful properties described herein, it being well
known in the art how to prepare optically active forms (for example, by
20  resolution of the racemic form by recrystallization techniques, by synthesis from
optically-active starting materials, by chiral synthesis, or by chromatographic
separation using a chiral stationary phase) and how to determine antitumor
activity using the standard tests described herein, or using other similar tests
which are well known in the art.
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.

3



t he conpounds of the invention are (R) 2-[4-(7-chloroquinolin-2-

yl oxy) phenoxy] propanoi ¢ acid (conpound 21b), or a pharmaceutically

accept ablwogalt1ssher eof (e.g., conmpound 22b), and (R PCT/US02/24442
2-[4-(7-bronmoqui nol i n-2- yl oxy) phenoxy] propanoi ¢ acid (conmpound 21c), or a

pharmaceutical ly 10.accept abl e, salt .thereof ( grerelylef¥]y) 2c). In cases
wher e conpounds rrgfegqgfcif&epgmqsl %Bhfs]flxen&pngﬁei%l‘g'q 8]%10%}) gﬁ% e nontoxic
aci d or baseygahpienoRfipldpafibic abidqRoRpodnd 216 MPLTdS oA gERbliA-2RY be _
appropri ate.” EXanpl es”'of "pharnmaceutically acceptable salts are organic acid

addi ti on sallexy)plremoriy lpidpanaiciadisl (edrptuntd@in); 2-[gHY Suwireqyinelin-2rccept abl e
anion, 15 for, exgnple, tosylate, t han | fonate, acetate,. citrate,
mal onat e, t aneRpRicEoxylRIRPANRiSAsid %‘HE‘BH’(@;&%@Q‘@&IBQP@F’%@F&&%I utarate, and

hyar bonl o 1 dRCiRy s Bhldoh @ 6. 10RRAMNES 222, 14 AAR) MRERLRRL, el 0 T

hydr ochl or i | car bonat e, ts

Phar maceut i ciat tompailp béitHedinsemtion areR) R 4qlitchilsreghinslimg®- st andard 20
procedures well known in the art, for exanple by reacting a sufficiently
basi ¢ conpoley)Bhesrxglprepanaigiagid (@pmpound21by).a5adhaenaseuticallydi ng a

hysi ol ogi cal | | &, ani ' .5qdi um
Bo%/assi u% oracf:%t?ﬁbﬁg%ﬁp%l?}%ogﬁ{%i (IS)on'}nep f) ?glri? %B%g?%@)(égzghég%%qae@%}g%& un) salts
of carboxyl i Foagpkkhotprotabifickeid @BEfound21E))@r 6 phRHREGIcally f ormul a | can be
formul ated as pharmaceutical conpositions and admnistered to a manmal i an

host, sudh aasceptehlersalt tharcoé(r.g.i epompound22eXty of forns adapted to the chosen
route of adm nistratio i.e., orally of..parenterall. by. I ntr,avenous,
intranuscul ar, t i%%l%‘ﬂﬁ%ﬁ%?ﬁ‘gﬁéﬁ%sm%fﬁ%g{ aﬁlﬁﬁg?‘_}lﬁir‘féoi?f&%?ﬁ_ ® conpounds
may be syst effngdid ¥cid dFbake ShRd, @8mirfstehtion oBthe@oRipotnds & seRIMEPBE i on Wi th a
pharmaceutically acceptabl e vehicle such as an “inert diluent or an

assi m | abl e apprdprietec dExamples ofiphgrmarputivally acdeptable salis Argragganic acsdft shel |

gel atin capsules, be conpressed.into tahlets, .or na 4. WD 03/011832
BT U021 24 et BN Fss SO BT Fpis RS T BB i - o di et
For oral 15hefoapeiple, tofydatk Thethhidsh¥bhatd, E@éﬁ@e@}diﬁ@ce,%ﬂl@ﬁét@,%‘mwepe conbi ned

with one or nore excipi'ents and used in the formof ingestible tablets,
buccal t abl esus¢inatedasmaeate, ascorbate, a-ketoglutarate, and a-glycerophosphate.

Suitable inorganic salts may also be formed, including hydrochloride, sulfate,
nitrate, bicarbonate, and carbonate salts.
Pharmaceutically acceptable salts may be obtained using standard
20 procedures well known in the art, for example by reacting a sufficiently basic
compound such as an amine with a suitable acid affording a physiologically
acceptable anion. Alkali metal (for example, sodium, potassium or lithium) or
alkaline earth metal (for example, calcium) salts of carboxylic acids can also be
made. '
25 The 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 chosen 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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capsul es, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions 5 and preparations should contain at |east 0.1% of active
conpound.wOh/opsrent age of the conpositions and prepar at iPCRAISOEY444Df
course, be varied and nay conveniently be between about 2 to about 60% of
t he wei ght o ' T f ne, admu Lye. conmpound in
such therape%f&ggﬂl#e?%#ség*}hwﬂg%@ng’ggiog :Eﬂoyrpsaaglgss%h%%g{al%%}ag% Eetive dosage

level will bainsibisarhticig thelddtivé CorhpdindiBay be coektifed With bse olGaprul es, and the

| i ke may al so contain the follow ng: binders such as gum tragacanth,
acaci a, cor ressirienihanskusgd imthiedorm efinigpstibla tgbletschicgal tablets) wodhes.phosphat e; a

disintegratin ent...such _as.corn _stareh at.Q starch, algi.nic acid and
the 11 ke: a TBAFE lhens SrbpRRuo Byt Sl BE MR fhe” SRk dorofodidhs” ng agent
such as ssICrgdepreparationd Sifould a6iit4lH ot Rast@sPAOF adlye konoudd.f TRy or i ng agent
such as peppermint, oil. of wintergreen, or cherry flavoring nay be added.
When t he unipererstaggef theropmiposisionsgryl preparationsmaycofneoairse, bé variedadadt i on t o
material s of _the above.t a liquig, carri ch_as eget abl.e oi |l or
ol yet hy! R grenr i ey Bergebe Ls b B i waER P oat | ngs
or to otherydsae Rl e bMBuRiBIBLER ccft@ﬁd%&ﬁn&ﬁbﬁtﬁ&hpéﬁtiuﬂgius_@ﬁﬁage form
For instance, 20 tablets, pills, or capsules may be coated with gelatin,
wax, shel | accompositigas issnch thahan ¢fiféctive dosage lgyebwilkbe obitainedhy cont ai n t he
active c ound, sucrose or .fructose as a S eni ng, agent t hyl and

pr opy!| pa? bens as tg@gﬁsvg?qla\;@glﬁsdcagpgﬁegn@dt}g\?%w}g Sggﬁﬁafé’stﬁgherry or
orange fl avoflloWingt YRR sudh s Bith Qfdgfdantts 86hcld) cofdsBREH biGlaRy unit dosage
form shoul d be pharnaceutically acceptabl'e and 25 substantially non-toxic
in the anounexsipsents sugbds dicalcau phosphates ddisitagrating agemsucings eray be

i ncorporated_ into sustained-rel ease preparatjons and.devices.. The active
conpound rraysuggé’(? 0 t&‘ﬁ?ﬂn‘ﬂgf’é“r%’ﬂf? Fﬁlff{hﬁ@%ﬁﬁjfé‘g ¢ S‘?‘?]thsmilﬁ‘i?eal ly by

i nfusion or stéyraesanqm-s“%edeﬂidg%génﬂhcﬁ gﬁsﬁ%b,\’@u&%@})ﬁ%% K asphrtansSal ts can

be prepared in water, optionall’y mxed with a nontoxic surfactant. 30
Di sper si bhs ararflavosiog bgenp susbeasedppermgity gié pHivintérggen,corpbérye flaydringe gl ycol s,

triacetin, and m xtures.,.thereof. and in oils. Under ordinary .conditions of
storage 5 VW%% &%ﬁs%&%@%&?ﬁ&ﬁ%@ﬁac ,e’ftﬁ’_é@'ecoﬁ‘?aé%’d?ations cont ai n
a preservatiygitdh Bne&Ms sMBe WAL h 1igliddaARr 4Ch 888 vegetable oil or

a polyethylene glycol. Various other materials may be present as coatings or to

otherwise modify the physical form of the solid unit dosage form. For instance,

20 tablets, pills, or capsules may be coated with gelatin, wax, shellac or sugar and
the like. A syrup or elixir may contain the active compound, sucrose or fructose
as a sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring 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-toxic 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



The pharnmaceutical dosage forns suitable for injection or infusion can

I ncl ude sterile agueous solutions or dispersions or sterile powders

conpri si ryotobw11832 acti ve i ngredi ent which are adapted for PChaIS02/24442

ext enpor aneous preparation of sterile injectable or infusible solutions or

ul o mate dos SRR ol resiaBRiRR b s R ERR e B B RET 1 e

condi ti ons oﬁnﬁa@gﬁﬁgﬁwe and st or age. The | iqU| d carrier or vehicle can
be a solvent or liquid dispersion nediumco ising, for exanple, 10
wat er, ethanol, aThephasmacqusicalalosagsfermssujtabledbr infactipy bem@sgwml l'i quid

I thI and the veget abl e oi.l s ont oxi ¢ eryl
Dol yet ! et gchye Ao SuliE e SIS AP S B OB S e
mai nt ai neg, ﬁ&fvewmkﬁbwhlgﬂ aﬂéQ@aﬁtéﬁ R h Ok thporaiHe PRparaliin Bflﬁeﬁ'i%' nt enance
of the required particle size in” the case of dispersions or by the use of

surfactants. mhbfr envinfusibdesaditions er drspemmns.&pubnaﬂymmqrsghtadsrrs can be

b ht ab tib t t t f | e,
par abens. ohlBRBBEAlTCA o4 B gociet dph shoHlS e e Eodd: ne. 11 ker I h
nmany cases, éthbl@"uhﬂerl%ﬁe %ﬁﬁtﬁfn@@f ﬁlahﬂfabtﬂfé Astora Oﬂiechtﬁi%?@érﬁer §or exanpl e,

sugars, buffers or sodiumchloride. Prolonged absorpti the injectable
conposi t i onsvelaele bmb@m&dmntabhqmdld;sp'ctsmmmedlmm dohprisimgpfos exampls, of 20

t d t t t d | atin.
Sreri e i Curln e anh awobil 3 eGHRID shsa by PRI QU he active
compound i n higeight S9EbIATRMe 1Y) [ViEeEHEI0NR rﬂo%cﬁuéglkr%’&?lltesi%é yarious of

the other inhgredi ents enunerated above, as required owed by filter
sterilizati osmtab]ermnduues:‘dnsmoﬁfTlﬁmopdrdlqnhvsdrmnﬂaeﬁmmtahxedmoepanmle on of

vaouum dry) ny BT HP51onE, DR RRIEew o] B TRl PR B  or ¢ he
active ingregeeide ¢t dig eﬁ%s%?'%?ﬂe%@bf sﬂ?a%{an?sd Tﬂéq{r@\%hﬁ@ﬂ oPhESERn 1 N the

previously sterile-filtered solutions. For topical” admnistration, the
present ddnpoimitsoarganisims camicibeohghh alpont by vﬁnomq ankibacteriaMandh aﬂttfmygar e

| i qui ds. However, .it vm'l ener al e de |rablet 30a nister themto
the skin as SRl ExanRle o\gar%Pﬁlfh’é)f‘?tBﬁ ol phepelygar ﬁ‘&taF’@n Hperaly

der mat ol ogi c e I i 8115 quid. 6
WO 03/ 011832ﬁ{gcﬂli / %532%1%%5 cag%sgfvﬁn be?@%ﬁﬁﬂ&lg&éﬁ%{ |n§$%&| 1?1@*) g@%nlt% f{n]y di vi ded

sol i ds such eamipdd, spgarh,dpffers or sodium chloride. Prolonged absorption of the

injectable compositions can be brought about by the use in the compositions of

20  agents delaying absorption, for example, aluminum monostearate and gelatin.
Sterile injectable solutions are prepared by incorporating the active
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
techniques, 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 generally be desirable to
30 administer them to the skin as compositions or formulations, in combination

with a dermatologically acceptable carrier, which may be a solid or a liquid.



m crocrystalline cellulose, silica, alumna and the like. Useful liquid
carriers include water, dinethyl sulfoxide (DMSO, alcohols or glycols or
wat er - alwohaligsycol bl ends, in which the present conpoumd3/usam43g2

di ssolved. or 5 dispersed at effective levels, optionally with the aid of

non-t oxi ¢ surfactant an f.nagr an d | tional

antim crobial age sl%]csorlliﬁ &%%1311{%§%n8%tdﬁ‘fhd3@s°?‘ﬁ§§%ﬁ’hoaﬁ 1 iyfor a given
use. The resplidradtysthiline ce ISR SIsits, aRMSing ad 16 likaPDiséfRdlifhia Fh@eeor bent pads,
used to inpregnate bandages and other dressings, or sprayed onto the

af fected aretnclude N@tqsudmeﬂ%eulﬁmdfemsm algokglsros glyvolsTivitesner s such as

synt heti c pol aci.d I d salts and ers, fatty

al cohol s, ¥&f¥§lyggﬁ%¥q§s EW hy edpr¥§eggcqﬁlgpélpgf Ca% (?lF%ﬂt“éedcf’én also be
enpl oyed Wi t&lsbérgweﬁ eﬁaétweqwelé Pﬁ@ﬂdl'l‘ysoﬂﬂﬁﬁéﬁm SF RAIbER sudidists, O Nt MeNt S,
soaps, and the |ike, for application directly to the skin of the user.
Exanpl es of Adpivamts dmhmtftﬂgm@ccmndﬁﬂdﬁmakmthxabhg@manéeudé@d tbo 15
deliver the cg u la.lto th k'uﬁ g govvntothe arbt for
exampl e, se@P pr8?e ?S Of &85/ Ps¢-. taghiquid somppgltipns capbe pyy
No. 4,992, 47 (fhedﬁr&ﬂ £bs%¥beﬁ{ pads‘hsed t(Ffi‘ﬁpreé}‘ﬁte &n@@&s%ﬁ&bﬁ?@e@%ﬁ@mn (U.S.
Pat. No. 4,8 508 Usef ul dosages of 't he conpounds of fornu [ can be
det er m ned byr spc@qﬁantqtbeaffetptcd mausmgpmap-ttypn anagrogoldsprrayers. vo act ivity in

ani mal eI S. 20 ext tion effecti sages in
m ce, ot her t&ﬁ’g‘ﬂm %“8{1 etic ‘?Srlgaﬂéfrat"“{ﬁ%? a‘?—J‘ix)arrpl e, see
U.S. Pat NOestéhs, 338y AeShold, Qﬁoﬁﬁ&i’&%ﬂuﬁ;s& &%&ﬁﬁp@ﬂﬁﬁeral%a@ﬁaﬁe&ﬂ A& salt or
derivative theréeof,  required f use in treatment wll vary not only with

the particul be emplbyeckwithd:lqenﬂ cahuﬂrswbun\&pltehdatbﬂmpastnsl glsgfonmﬂmm; stration,

t he nature of the L.tign bej 25.treat nd fhe age and condition of
the patient ms’\ﬂpﬁ%eglékeu quamiugggqngpe?t %}g‘fg%‘ilehhﬁﬁls f the attendant
physician or cli nEﬁétﬁﬂes Ef\?seﬁﬂ%ﬁh‘éi&'lo@ﬁal%ﬁ%ﬁ%%ﬂ& kﬁcﬁ%'ﬂb%&éﬁ&@d in unit

dosage form for exahple, containin conveniently 10 to
750 ng/ ndS nﬁdiverthammpbmudslqf,foﬁmﬂabtoaﬁé)sln:g/arﬂmiwmtthwm|fngc}enhpé®t per

oni dosage Lo 30 THSLASSLE S0, S0A JBY SORVEIN S N, BRISRETCI M 2,
exanpl e, as §¥anh of A @8.S. P4t MO £359194B34d th&?@ﬂ?«‘[ﬁé“ﬁa% 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,



four or nore sub-doses per day. The sub-dose itself may be further divided,
e.g., into a nunber of discrete |oosely spaced adm nistrations. The
conmpoundswofo3hes3i nventi on are effective anti-tunor agent #Cansohame2 hi gher
pot ency and/or reduced toxicity as conpared to XK 469. Preferably, 5

conpounds of;the inveniion are.no tent .ang | ess | Ci.t.ha R) XK 469,
and/ or avoi Ofogr ?JTO'PthSP%'Id()%qStpgr 8?}"2@? g@%’ﬁ?% lﬁéﬁgﬁ%ﬁ |es¢’f\%§ cdéﬁﬁ?‘gﬁga wth-
XK469, i . e.intdeMBnBer@i BfselefTooddh} §aeéd sdrRinfitraliénst Nan XK469. The present
i nvention provides therapeutic nmethods of treating cancer in a mamal,

whi ch invol ve adnThe eomgrounds efgheiinvenition arh atfeetiye catidemonageststandthave 10
anount of a ¢ ound or coppositi.an of the inv i, 00, 5 A | includes a
primate, hur?ﬂfﬁ)h,rg:r)rp(?geé‘f’% ?‘n‘@%fﬂf: ,eafcg??lﬁ'e?s g O%ﬁ@? %’iﬁﬁr Y> swi ne,
caprine, Sboéﬂn%uﬁﬂgoittﬁghfvbﬁtﬂmeﬁ:@ﬁﬁﬁé phRhEend 161 tGAY thARTRPNXK 4eme of

mal i gnant neopl’asm for exanple, colon cancer, breast cancer, nelanoma and

| eukemni a, arahdiar ayeider mitentinbsiteidicatabeli¢ metbbljsna enaonuiesidrwith EKA6P) ul ar
proliferatian, .e.qg.,.unreqgul ated grawh, ck of differentiation, |ocal
tissue invas"r%rha"gﬁdmﬁeé?’%g‘f"égqoi‘?Pgﬂgleélﬂﬂn!}gﬁ%%f a conpound of the invention
to treat cancer e ]lg}gsen‘tj]ﬁﬁl@ﬂtmngﬁgvig& ﬂi@%l?gut&%ﬁ@tﬁ&svﬁlﬁeaﬁﬁ@%c&ﬁnt he art.

For exanple, the design o treatnent protocols, toxicity evaluation, data
anal ysi s, quambininat,avhicininyblvieudorinistedhg tcka lamneah tavihg cdricot agdfietive

significance of the use of transpl ant.abl e tuynors 20,screens, docunent ed.
| n addi tf%n,a%mtpfacwpﬁmém&a opifiop pEthe ipvenfian. ﬁ‘&’j}mm&’@f’é‘g{“g?ﬁﬁ ned using
the Tests aggrﬂﬁét@rﬁﬁ%r ReleWearif, ?aﬁ{e,Sb&aﬁ&,toblﬁlef éqlﬁ&\,ﬂfs‘ngle%gﬁh@l

met hodol ogi were enployed’ Turor anhd ani mal mal nt énance 25 Pancreatic
duct al adenodesvimd ardrthe ;. Gigenefantmany vasonstype ofuelhgmat néapbaser, 16/ C/ Adr ,
manmary aden carci]goma- 1 7/ Ady, colon enocar ci.nqnma-,26, .and nma ry

aq
adenocar ci noiPheXampe.colpn @nerscbreast canper, mglangmacand pda,goddn general i nad in

the nouse stiaj gl BLbR i AitEatGP 3.0 BhfdoulBy for Col on
26) and C3H lf?gé}agt%%%ga%r@ﬁgum%s% ara'rI'Brmrs Wer e oy ans’%ﬁ ant%éd)ﬁriﬂ:g’lto t he
appropri &f e latk bfjdiffertn(iBioh] locaHTB1¢ Mvasiemeind MétdsBAIs2 nmal e) or the strain of
origin for the Ch’?];g) éb%?t@%?% CE)II;TllpglllI?d 018 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 tumor
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, mammary
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
female X DBA/2 male) or the strain of origin for the chemotherapy trials.
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WO 03/ 011832 PCT/ US02/ 24442 | ndividual nouse body weights for each
experinment were within 5 grans, and all mce were over 17 grans at the
start of wbesapg32 The m ce were supplied food and wat er aeCiriuso2/euau2 5
Chenot herapy of solid tunmors ' Animals were pool ed, inplanted

subcut aneou < WA . g car on
day 0, and Zﬂélg}‘)r{]\dl%ggﬁggé %%@%%%@gﬁe%l% %){ngﬁggg??%ﬁlﬁl%ﬁ #%&t’ﬁléa\%gri ous
treat nent angliceoidré OVerd7qiiads atfthé stalolf Yhesdpyg Thetrhica pliddefiopd her apy was
started within 1 to 3 days after tunor inplantation 10 while the nunber of
cel ls was reastwaen qd Bbigim. (10 to 10' cells). For upstaged or advanced
staged trials, the tunors were allowed to grow for five or nore days
before treatnent was started. Tunors were neasured with a caliper tw ce
weekl y. M ceCh@h&h&apy of dotiddumbait their tunors reached 1500 ng. Tunor

wei ghts are estimated from two-dj nensional neasurenents: 15 Tunmor wei ght
(in nmg) _ (a x b2jnimalsweregoglednianplaniedsubeutaneststy wishg0 ko 6Gumg twingt h i n

(mm), respectively., En oi nt.s for assessing.antidt activity for solid
tunors The f ?%W)(%@’%gég?‘f%eﬂqcereone%é'pof’ﬂ{ig P8°18§§g{°feo‘_m5§]§‘ét§>;e anti t uror
20 activi ty:disdibltiemto e QuidusdRhMyent Andcotdol Bloup¥hBéeeatlyistags he nmedi an tine
(in days) required for the treatnment group tunors to reach a predeterm ned

size (e.g.,treatoentpehemathetany was startedrveidhing te Brdays afterdumen) infpdantatiom cont r ol
group tumprs_,to.reach th ane si.ze. . Tu -free suryiLvars re.are

excl udedWr o‘ﬂ@%@gél%e{:%‘ﬁec @F?ﬁaf Bﬂéw(eyu?@fgpe&’tla(gﬁgﬁ)e ofupstesd of y). This
val ue is an idvRfdcdaRiged tridlethORMmosf wallallbWeB o Slohefot five BEmSrelRgauUse it
allows the quantification of tumor cell kill. “b) Calculation of tunor cell
kill For subrefergrieseimesny wasgprted.olimerstware measuredwithglcaliperitivicki | | was

calculated fromthe.follow ng. formla:. The | ogl.o kill total (gross) =
T- C val ue %% I';ﬁ(“?.%?fs Qrgi”&&%aﬁg/taﬂ%g@eﬁ‘ﬁg%% AT where T-Cis
the tumor grouihis 4R @YinffedBSH twhAtnaliial ABskuléindris:t he tunor

15 Tumor weight (in mg) = (a x b*)/2, where a and b are the tumor length

and width in (mm), respectively.

End points for assessing antitumor activity for solid tumors

The following quantitative endpoints were used to assess antitumor
20 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
(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
The log,, cell kill total (gross) =
Bio (gross) (3.32)(Td)



vol une doubling time (in days), estimated fromthe best fit straight |ine
froma log-linear gromh plot of the control group tunors in exponenti al
growt h (1WO0 080118800 ng range). The conversion of the T-C walrass2/2441 ogl o

cell kill is possible 5 because the Td of tunors regrow ng post treatnent
(Rx) appr oxi _ T ' rol mce.
The issue OfW@%ﬁ@‘eFg?%%%?#@hgélg&gﬁd%%{fﬁ% @/Zﬁ%@g{%ﬂ%g t unor
cel I Kkill i sydhy6é dduttihgiting (ih daysdstimaled Giusthe bestifitatrhighOnaioar of cures

obtained with 5 of the agents studied. Cures are a clear indication of

tumor cel | Kogflingw grewthdet efifhecentiod groupumensdn expanentiad growth(LOhto. | n

sel ected casgs,.. both historic | LV | O ; | as data
pr esent ed h_e@f% {anigg)f. (C)}Jf(l_levcé)flh’%mf[o% O(I’?(lg)hﬁv)’l:'ﬁr(gv@égg t&ﬁ%m ﬁ?}ﬁ%@?gs ?SrS}(l)ﬁn% trials of
markedly 5dipdcguseiie T@5f ufthrs fpesiving post bRbtnidht RPWpPASEaREthacld vity table
was created, and is presented below. It should be noted that an activity

rating of - Bvalyesofthetumorssinimtraatedeentrodmag¢et ect partial regression (PR) or

conpl ete regressifn (CR) .of 100 to. 300 | Z SSES anspl ant ed
ol tunors of - miedsSORf SomdERioh Br iy ePuick ey BTG 3] 18 TRE 1 Pbe
scored as acdalM&ll Ryjubtsital in $hik Bérfedbe6duisé 6f tha larfe Mitnbérof@ufeg @¥@irie@N i n tunor

mass to | ess than 50% of pretreatnment size. A'CRis a reduction in tunor
mass to bel owitibalofthsi agents smdidd. uresasela clepnindicationebiugwr el kil e 20 nmss) .

Conver si o] oglo tunor.cell kill.tq.an activity rating Duration of Rx
O o 50 My rath i e ot ior el b ibioR ] 1O by ey o H ohl v mat | ve oes &
2.8 25 +++ 2. 0- 2.1 setebled tasts Iboth fof Histdriclindive Kaltiabn dAE at weBlaFeMh and

control groups were neasured when the control group tunors reach
appr oxi mat el prese@@dtherel %09 ofrwaliinitos¢ompataieg ki hnwhbegs fiop) trialsnd mrrdgdly 0 WO

03/011832 PCc-ﬁ/ m%gtz {egtﬁallgllszchedules. For this purpose, an activity table was created, and is

presented below. It should be noted that an activity rating of +-++ to ++++is

15 needed to effect partial regression (PR) or complete regression (CR) of 100 to
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 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 ++++ >2.8
25 +H+ 2.0-2.8
++ 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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value in percent is an indication of antitunor effectiveness: A T/C = 0%
means no tunmor growh. A T/C = 100% neans no antitunor activity, i.e., the
treated wod3oorsszol tunors grew equally. A T/C equal to eCcTIESsy244bmn 42%
is considered significant antitunor activity by the Drug Eval uati on Branch

Of e O Vi Sik Bloei PSS TndRh TR BN bre T G AL TR, <0 Qhare

considered to' I n Ticant an unor actl vi and is the

| evel used h&bﬁiﬂortgeowmswmcalod)%ﬁnmhnotaﬁm@inorﬁcﬁv@m1c¢ ,ttiietrfe@lbaul ation,
and certain other requirenents are net (terned DN- 2 | evel activity). A

body wei ght ansseontrahfiupotsigrayy equalbir o‘ha)(c @quagﬁ@altléa?s thmﬂ%os/sonémequeat er than

20% drug deathsc.is cons der cat n ex dosage in
nost single Hglfigqnt Apiitimor ac S’Y&E P EY% "‘t‘r°8 Po(zftﬂ?( ]IE%VI l?lnﬂ? :
Conpound 22bC ke Trbmnse: SSJCI)H ATeRL Salfie K 1096isRbABEHEDhol ifididats Highdeli um

bi carbonate sol ution, dH20 or phosphate buffered saline (PBS), wWth pH

adj usted  15siguifigar® anbtumosawvuw, is ﬂmidv@ldlﬁ‘t%b}SN@I tocjustifyracliateslis| y (1V) or

Iy (PO f 0. t
Bval bt on At PR rSHhalion B Ghalt Aelse Bl AR RS CombRDNS 20 The
pancreatic dydal achi¢ %B&y“@é@hﬂasstﬂuﬂlﬁ’f(rﬂeﬁn Bf Sobiy) cTRsdtér tha 26 t axol

(++++ activity rating). iI's sensitive to adrianmycin (-1-.. activity
rating), nookegreate &am%(?%ldrug/dﬁaﬂls iy/ponkleradyto andieate amekcehgmhPtoxier+ activity
rating), 81nd m)destilgé S|t|v§Pto 5-FU (+ activity). Fenale BDF1l mce
(obt ai nedVf rsPgsRLI of birth (hereinafter D.O B.) March 27,
2000; date of arrival 25 (herelnafter D.OA) April 9, 2000) were inplanted
(tunor i npl ant date (herel nafter D.OT.) March 17, 2000) wth pancreatic
duct al 5) AT ded into treatnent and control groups

The treat ment gro -7- nj.st er 22b ea on da -9 1V
The results of Teég Ro‘éprdeﬁ%g]ﬁﬂd’rﬁm ?@d‘ncl%ng ?]g Was pr%??ri‘il]“\/@/'é
PCT/ US02/ 244¢igarbdfst stutiot HHED of Bhé\pRhR BuftbRE lsXline! (@BS), Bdeh ﬁﬁ'aaﬁﬁ%

15 to 7.0 to 7.5 with HCIl, and administered intravenously (IV) or orally (PO), at

injection volumes of 0.2 ml per injection.

Test A
Evaluation Against Early Stage Pancreatic Ductal Adenocarcinoma 03

20 The pancreatic ductal adenocarcinoma 03 tumor is highly sensitive to
taxol (+++ activity rating). It is sensitive to adriamycin (+++ activity rating),
moderately sensitive to VP-16, cytoxan, and CisDDPt (++ activity rating), and
modestly sensitive to 5-FU (+ activity). Female BDF1 mice (obtained from NCI-
Raleigh) (date of birth (hereinafter D.0O.B.) March 27, 2000; date of arrival

25  (hereinafter D.0.A.) April 9, 2000) were implanted (tumor implant date
(hereinafter D.0O.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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B 16 nelanoma is a very drug insensitive tunor when inpl anted
subcut aneously (SC) It is unresponsive to VP-16, vinblastine, and Ara-C 5
(negati vewQ-0p/oars8i vity rating), marginally responsive to traxalSp2/adsi anycin
and canptothecin (+ or +/- activity rating), nodestly responsive to 5-FU,
cytoxan, and C sDDPt (++ activity r%teglﬁ)' Only BCNU and ot her
nitrosoureas are highly active (-t- activity rating). BDF1l fenale mce
(obt ai ned from NCI - CRL Eivaluatiol.Agaihst FanlyRBtig@B16 Mdlawsin®, D. O A February
29, 2000). The average weight of the mce was 21.6.gm Mce were inplanted
with B16 nel anoneBtemelamomadsayery diginpensitiye tmney when impplanted 7, 2000) . Td
(tumor volu i } . . 1 iyided into a
”&b@&ﬁ&{@?@ e(kgjg% 1s%§esfsoq%ﬁ>é to Vlﬁwﬁ‘fﬁ@o%%g,ragﬁ Ahge

control group and erinental dgroups. ( group - (Cage #1)
recei ved RO (negaivefitactivily fatiglg), thhrdiRaB1eshohOiN0 taTBxbY) adriddyein 4rd 0 day Td),
and tunmor growmh was as expected. In Cage #2, conpound 22b (racemic) was
adm ni st er edcamptethecip (gt ki /actiyitoetieg), medestly pespoasiye trd-HHyeytaxan, A total of

320 nmg/ kg was ] red. This.das QX pr.oduci n 1/5g§ﬁlrug deat hs
Coccurri ng o BB eLassy Fink B3F HESH AL dner i B e g 22

evi denced byachive B+ sdHivegRatsigle. Exani nation of the gastrointestinal tract
revealed it was enpty, indicating no food intake prior to death. This dose

produced severe wWeDFhtemalgsnice (pbtageed from NCI-GRERale@. 0. daguary 3.t h f ul |
recovery.gon : - 20% Lght 1 oss is.. cansidered gxcessively
Foxt < by 10 0. D e & Sodts iR REE vk B R ER A1 855

(racem c) WaBli@Sw&e idpRétedivwith B16melnbtia @Elld) PhisBeCRRABE 1BRDIOIT. t he m ce.
At doses of 50 ng/k the toxicity was mld, but lasted for 20 m nutes on

day 1, and fApriblH2A00ed drdenvokmedovtlips taudaysd das. dhe ne weekg, t he
agent produge .substanti al post.injection neuronuscul ar, toxicity lasting
forover 20 SidrRils paetolaond S rR kB HOT ENTS TOR CPUBLE S 2t i not | ve
paral ysi s of (ddae #3Prebéived heHeatmedi cating that the toxicity was related to
t he conduction velocity, since the |Ionger the nerves, the nore function

was af fedbed. As Gigd#losacliedd06@ mg in Valay( 103 day T3 andomoygowtbars2 | at er

this sl ow ng of nerye conduction occurs with the racem c and S-enanti oner
as expected.

In Cage #2, compound 22b (racemic) was administered IV at
40 mg/kg/injection, once per day on days 1-4. A total of 320 mg/kg was
administered. This dose was toxic, producing 1/5 drug deaths (occurring on day
20 7). The cause of death was marrow toxicity, as evidenced by a small spleen size.
Examination of the gastrointestinal tract revealed it was empty, indicating no
food intake prior to death. This dose produced severe weight loss (-20.8%; nadir
occurred on day 7 with full recovery on day 11). A -20% body weight loss is
considered excessively toxic by N.C.I. 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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of this series. In all cases, it is absent in the R-enantioneric fornms. In
Cage #3, conpound 22b was adm nistered IV at 50 ng/kg/injection, daily on
days 1-5.waosotmB2 of 250 ng/ kg were admi ni stered. At thisPdodsp2/43d2 5
per cent age of body wei ght | oss was -13% ( nadi r occurred on day 7, full

recovery on f.or four .host rec r hi s . dose was
active (T/C la%? tElsélo"YlB% perye CQII%?-I ?VP{SW %@c‘)enu? #@6&aﬁf@m€5 onpound
22b was adni & this@E6eb. |If(all%§se§(ltMbkﬂ:(thﬁ‘ih@%élﬁﬁtmﬂl@héforﬁ{% days 1-6 for a
total adm nistration of 180 rrg/ g. This dose produced a - 10 7.4% body

wei ght | oss (nadiln GagedBs ednpmnd 22bSyaswilministered IV at 6@ ovggkg/ingastidny 9) . Thi s

of T b ST ey T A lotatot 20 She bt éﬁ@%%é%ébbértr@a'dﬁgémihéai Pyt
St age Mangar yey %@BS&N@@htll@égvéﬁfn f@a&mf oSO AR W

adenocar ci nonma- 16/'C/ Adr “is a p-gl ycopr negat i rug resrstant
tunor. C3H fmrda}ellr;rfara ﬁam@ydmstanenMr)fhmm NG db’senzgastacnva[C(ﬁ Q6B. April
3, 2000; D.QA .r/gy 2000) .. The average weight of the mice was 26.3 gm
Mce were i tﬁl%{‘i’rlpﬁ) stage 20 manmmary adenocar ci noma- 16/ C/ Adr

passage nurrber 183 | 0 ]gg& nd t wo
experinmental groups #g'eyd# angaz‘a%sﬁgg t%JequF ét%?( %1%% The
control ani nadily o@(&agel%]tbra&ﬁdmd&ﬂmn@atian&ﬁﬂﬁ&ntg/kg Thigis ﬂaseqirbmld‘edam of
conpound _ 22b | or o anal og) was adm ni st er ed to the experinental groups

as fol | owe: 72&0/ MSTERadin eghsred emday 4 vithy [l reepnsavoRdand: twi ce

dai ly on day 4+h ge 27 mgl kg
conmpound 22br?h1t} \slmé%go% ﬁVégr/w—gg'g%I-lgﬁzlgggﬂgl- %%{lvmﬁﬂralt%g 30 #3 four hour
split 13 WO 03/ 01TRI2sudSOf USEB arbdbmdragdinflableached 1000 ng in 16 days
(1.2 day Td), and tunor growth was as expected.

Test C

15 Evaluation Against Early Stage Mammary Adenocarcinoma-16/C/Adr

Early stage mammary adenocarcinoma-16/C/Adr is a p-glycoprotein
negative multidrug resistant tumor. C3H female mice were obtained from NCI-
Kingston-CRL (D.O.B. April 3, 2000; D.O.A. May 16, 2000). The average
weight of the mice was 26.3 gm. Mice were implanted with early stage

20 mammary adenocarcinoma-16/C/Adr passage number 183 and divided into a
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 with a
#2 four hour split
Cage 27 mg/kg compound 22b; twice daily on days 1-3 and 11-13 witha
30 | #3 four hour split
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In Cage #2, a total adm nistration of 504 ng/ kg conpound 22b was

adm nistered by IV This treatnent produced a nodest neuronuscular gait 5
di st ur barmwe oBassdng for about ten m nutes post injection. PCRASID48Ity was
nost evident the first two days, becom ng | ess evi dent wi t h subsequent

day 7, and full SoR0r b A0 Byn ISR R O D aneihel B aRE T o™

gai ned wei ghds sxpedted the second course of t r eat ment (days 11-13). The
agent was active at this dose 10 (T/C=0% 2.0 log kill, +++ activity
rating). In Cage Wags #@mwﬂ@ﬂmmwseénm&m@mdé@bm ni stered.

This dose pr pd o ni fi cant it disturbance, and a.-1.1%l| oss of
body wei ght 29T{MS ere@bie\;];%%a ame &‘g’lfﬁl 6%°cd§§trn§'dr 35&138 gt and full
recovery S’CCdiﬁtﬁJﬂfﬁnQé‘lasﬁ@’foglbouTtﬂﬁnﬁﬂﬁfgs %ﬁlje@ﬁ’&{"f’lﬁ: tBkicithiwas HR%€ schedul e
(T/C=53% 0.6 log k 15 The results of Test-C of are Summarized in

Tabl e 3. Testiddnt Mmmuodaymﬂaeﬂanmgﬂcss@mdpmlmﬂh abseqigat imgdctiGas. | y St age
Manmar Aderu ar.ci no a c.mxture of c un ¢ (brono
Ao Gt i TRE A (O AT S PR o B ﬁ}ﬁﬁ (

Mam 17/ Adr
I(:r ederi ck %rsc&%&?bﬁcﬁu?%{i@%ﬂég%\fnﬂ%g%imﬁ%%e e agggﬁoa‘il/g%er 1

mce wei ghestcomd coneseaxfdreatine?® (dysg)iri-1R). C'Ehe/@eat wagHcine edthis doke

il ?5ﬁﬁ§5ﬁ2@§?&%534 4991(%5%% &Bonuary 2, 2001 Td = 1.0 days).

Compound 22c (ra Bmit S ding in 5%
et hanol , 1% PCE- g%,r@an 1% so géggig?:% éaquga?%ﬁg‘{a?gct Me gt?ﬁ% Then,

P.B.S. was adisegrodmoed mhms1ghiﬁma1$t gmitj dﬂtmfbdmteoaﬂd a1t 196 Hésls .of (Dodly wekighper

2000) The

injection was ad tered 1V. 30 Ca api Is recei ved notreatrrent
Tunor growt Hinghe gﬁ 44 aimal als (Raghinoqgytr 60 Gy - Jal},reﬁomraﬁg@mﬁdgan (Td =
days 14 0 g?#}ﬁ ol adm ni st ered
thg Zacem \éqasg%a%?%%e (%}ég%%f)%ﬁﬁgc%éc Oggrr%ig t| on on day

1; 62.5 hf/ KbhewesutsyofXestat df are summarized in Table 3.

Test D

Evaluation of Racemic Compound 22¢ Against Early Stage

Mammary Adenocarcinoma-17/Adr

20 A racemic mixture of compound 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.I. Frederick

(D.0.B. was October 9, 2000; D.O.A. was November 14, 2000). The mice
weighed an average of 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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60 ng/ kg/injection on days 3, 6, 7, 8 for a total of 352.5 ng/kg. This dose
produced a nodest -5.5% body wt |oss. This agent caused a nobdest sl ow ng of
5 nerve cwodao1isen, | asting approximately 10 mi nutes at tReTAG0Y/DI4E2. 5
ng/ kg dose. The synptons were a mld gait disturbance. This dose had

i npressive antit URR{m f o)) | G [ : activity
rating). The tunors raéac dggé%%ggr-grﬁg o%eﬁgﬁzéfg%?%ﬁgwg?ﬁ%. No antitunor
agent, : st ﬁnd@nmbotund Eigb}ng‘ai(zmg/kgMFMdehg_lg m.s}:ﬁglgﬁedayfzgaﬁd i Vi tyt _
agai ns is_tunmr., . e ani S wer en the racepic preparation
of conpound %@%@PW%gg@yﬁyé:g?g,ﬁor&afgtaigpﬁ,% kg%ﬁrf{ya%y 2; and 36
my/ kg/ i nj ect j@3Bul adR¥Rss.5% bodky wﬁﬁ§s<? "THs ddehPdaundiq a?&&ﬁitg ﬂ%&g&ﬂher e _was

no gait disturbance at this dose. This ose was al so ive (3.0
| og kill)s Thesve comdnetiong bestimgiapp@admatglycid roimytes 4t the 68 mg62.3 hghiddosd5 The

racem c preparation of conpound .22c s found to. have the sane type of
neur onuscul a e[%/ﬂpéqr{l@wgﬁgrp@@galfﬁs%?%%s ﬁ%ﬁ?é’ﬁ& o s 1= oY (e i o a0 .
conpound 22bacﬁbuja% /C 40,545 ;ﬁﬁgﬂdﬁ,ewmreacﬁsi%eraﬁﬁ@t The tulfesbdchiei RORRESENt €d i N
Table 4. 20 Test Eval uati on of the R-Enantioner of Conmpound 22b” and

Conpound 22201 day=2 Inganged P142).SNa gatitvmenagept, Athadard ar diviestigatiavhasdr  The

activity of ' . CO d .22b and conpound 22a (fluoro
anal oQ) V\ereé)%g%ﬁglpgg%rgr a%ﬁllw%%ﬁgg%fsnwoﬁammry tumor Mam 25 17/ Adr,
whi ch i s1@ p- gl ycOggedieinimple Sietd giten b tdcémﬂ%né@ﬁétﬁinaﬁbpﬁa oid- 22ed HeN
(MIV-neg) fenale mce were obtained fromN. C |.-Frederick (D. O B. was

Noverber 20,1830 mgkeon dayds37omakepnaay 2pad 36 mukeAnestiogondeyyht of t he

m ce was 25. ' nt | l\%{pﬂ,ié gg; - 2 (D.OT.
was Februar y@’fg %ﬂsﬂo’%ﬁll?ﬁﬁ@aﬁ : (}glggse)%%snr}lé’ Ivi de |°jﬁt&gﬁ]§satg)§%t nr%o and 30
treat ment grdospsvas Also highiy actipe Ep@ilogtkilhn Tie tamopaeatie® PE0OAS os dspended i n 3%

et hanol , 1%) POE- % and 0. 25% sodi um bi carbonate to effect solution. Then,
P.B.S. was i@gﬁéﬁ 011832 PCT/ US02/ 24442 added and the pH adjusted to 7

with HC35A vol umgydfaclni grpalfifon otcEmbb@l ¥8Swas found to have the same

type of neuromuscular toxicity observed in testing a racemic preparation of

=

compound 22b, but it was less severe (see Test B).

‘Results are presented in Table 4.

20 Test E

Evaluation of the R-Enantiomer of Compound 22b and Compound 22a
Against Early Stage Mammary Adenocarcinoma-17/Adr

The activity of the R-enantiomer of compound 22b and compound 22a
(fluoro analog) were evaluated for activity against mammary tumor Mam-

25  17/Adr, which is a p-glycoprotein positive multidrug-resistant-tumor. C3H/HeN
(MTV-neg) female mice were obtained from N.C.L.-Frederick (D.0.B. was
November 20, 2000; D.O.A. was January 2, 2001). The average weight of the
mice was 25.9 gm. Mice were implanted 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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adm nistered to animals intravenously. The R-enantioner of conpound 22b was
suspended in 3% et hanol, 1% POE-80, and 0. 5% sodi um bi carbonate to effect
sol uti on.wOlwa11882 B. S. was added and the pH was adj usted PCTUSOR/2434HCI . A 5
volunme of 0.2 m per injection was adm nistered to aninals intravenously.

Cage #1, the t 00 I n
00 days (5. SEREhO IR YRusGELET Wi . A GO0 AATREARRORA I 0 43
was admi ni St@dltﬁﬁls'&ﬁremdf@m@fs ihteR b1 qmuadmaﬁmdabfbdﬁlpmndmnvdas and 48
ng/ kg/injection qd-2-7 for a total of 324 ny/kg. H_gher 1ndividual 10

dosages coul &Mspendegdn é%@hwéd%?@MO Q@d/@rS sncliprorhieatbonate tosfledi t v

(slowing in nre ements, both
front and regﬁﬁﬂo%ﬁ@l%gyug‘?uﬁc‘ﬁs %MF% g?\%a%a ms&qﬁg?w%f?{[(ﬂo ront | egs
and | onges f ogluind@f0SAh] pdrafieetiokvas mﬁﬁlstw&i 8 &hinyAls intfaberouby?e 1.5 | og
kill, ++ activity rating). Although active, this is cl-early not an

i nprovenment over €aggibliiie ctrobgrous, reesiyrdinedireuentCangbreached 4000 18 r ecei ved
| ower doses @f C re ation tha ge #3. These
were inactiv®? é:g @?@r@gg&oﬂ@st@fl’gﬂn‘gﬁg ‘gﬁ?? rl‘8‘$acorrpound 22b
and  neur omuscul aCaio# Gibd MIHRRIAR! 3OERAATdaockilc T88bothd AByTRGHN C Form

of 20 conpound 22b produced a sl owi ng in nerve conducti on. Th| s result
i mpl i ed t hat day hen&48 englkg/injentionigqd- -¥edparetabb3Z4omgfkige Highar andieidudlar

i ot et 1Dt SSRBRIPRIT ok be Een oG af SoeiR et TGPNG) R LS HONDEy, Dot h
produci ng mﬁ&@é’coﬁlﬁlﬁﬁ&{%ﬁlﬁhgh GRidetibial 1d mERGRertS boﬁpﬁmﬁaﬁ@?&%' oner of

conpound 22b was 25 injected TV at 83 ng/ kgl injection d-1- a total
of 332 ny/ kgThéI'dUsﬁuId:@salasm&ot b&nnuutésﬂotthaﬁanltlegefandhmgarfmrﬂmréamn days

7,7,8,9,10).. The cause of deat S, G -epitheli ama roduci ng

G - epi t hel ?a}eggl’gﬁlﬁ OF%WE 49 Wﬁ?’rﬁﬂﬂ‘&g hg gﬁré%“%\’%‘%@“@r ce had slightly
enl arged foo ralytic

oL ar 9°d, | OObhIER T R Bea SR A RS QORGSR YU C

t hat t he l4gecsmphuwidr2@e. pr oduce nmuch marrow toxicity in the mce Cage #7

were adm ni stered the R-e ti onmer of cqnmpound 22b hy IV at
mg/ kg/ i nj ection, §AgeE @apa%aree%lff%ﬂ Oéﬂ%gos@? 0p rﬂﬁmgcoma?@déé@e was 16

preparation than Cage #3. These were inactive.
Cage #6 were administered an R-enantiomer of compound 22b and
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 injected at
80 mg/kg/injection and also at 50 mg/kg/injection, IV, both producing me;rked
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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WO 03/011832 PCT/ US02/ 24442 sonmewhat toxic, producing 1/5 drug deaths. and
a |l arge body weight loss (-23.4% nadir day 9 and full recovery on day 14).
The one dwetob/owe32 from G -epithelial damage (diarrhea) ceaplisoatad with
marrow toxicity (small spleen). - This dose was, however, highly active

(T/C =0, 3.4 F Fodubii EYY! ' st MRS fogached

1000 ng on da)#l %%m Edéikc2g o?ugggy%@ggﬁéégﬁéﬁé%%boggg% ﬁ%gslggmv%{/ﬁ was used

for an initindditdayiScandyfull caoverglontday il Tied enerdenthomassearh &-dpitkelzilty. 1t was

injected with a si le e bol us ag%iage of the R.enantioner _of conpound 22b
dgrr

prepar at i on $amags/digrrhes) eemplcaled, with negsroyy toxicily dsmpllsplesmde Fhisose ul ar
toxicity. Th . . ti nat, ' J/C=.35% 0.8 log
kill, + acti \S’i’Ul ’31%%8 | ’flhglgmsi%%@/a?ﬁe dd/g’f%m%r%]lﬁ)’cat eoé cﬁ ﬁ%’f”&%&&ﬁh@d 22a was
active (Cagetudyrs redbleed 180€@ agdn duyed2 @B-28pnpound 22b was devoid of the
neuronuscul ar toxicity that occurs with the racemc formof the agent. The
S-enanti omer was Sgontainednbyongmonssy whichgvas aised s en dnitipldoxigity t he

neur onuscul a | Cl I .or i I N Fabl . qest F

Eval uati on o?oﬁgioé@r{ilgtﬁgn ,563%21?&% 8‘%&&%%% hgfs‘g%nlgfa%ﬁ{gat‘ﬂé ﬁl@gkﬂu mer  of
Conpound 22cdéggé oihe RasnhaditiGhadaEolvpatiid 121 plepasidcatoas-mhkEonddy | n this
trial, the R enantioners of both conpound 22c and conpound 22b were

conpar ed. EatRnWokbeEipswencummpiserler toxirityolke ddse g mendgstisiactive andi ci t y.
The leth d - |.L AN D 0X oGl ti resim.lar (@ epithelial damage).
G fomate m‘?‘g‘g"’%&%@bob?%%h%q?%iﬁn‘?fﬁ%ﬁ.ﬁY‘%?Bl?%: B. was January 22, 2001
D. O A was JanuarYhithe 38RlihdicAbe thik 66mPRIndD2d v 20N @S @Re #b). Ihhe? gm 25
Mce were inplanted SC with mammary adenocar ci nona- 16/ C passage- 170, a

fast grow ngR-epgfiineriof oemapound 22bgriasdeveidafitae payreronsenlat Bxit. thatas March 8,
2001; Td was_ 1.2 d ... The R-en I oner s..of ,bot h. Conpound 22c. and Conpound
22b were ea%‘ﬁ’u%su‘g@i &Feye ggg?neqafﬁgﬁggep{.l'gﬁqﬁﬁgwon};?g@g I59F 804 bi car bonat e
(by 30 vol ungjtell andfouf to BedtetpdnRible Rr Baeheut@susciBntoatldgd and the pH
adjusted to 7 with HC . Adrianycin (ADRIA; | ot nunber "20338c) was

suspendedSi n dH2Rewlippegresented in Table 5.

Test F

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.O.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
HCI. Adriamycin (ADRIA; lot number 20338¢) was suspended in dH,0 to effect
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WO 03/ 011832 PCT/ US02/ 24442 sol ution and the pH was adjusted to 6.0. Mce
were admnistered 0.2 m per IV injection. Cage #1 received no treatnent,
and tunorwgriemiis3zas as expected. The tunors reached 100@CwySom24day 9.5
(range 7-12) (Td = 1.0 days). 5 Cage #2 mce were admnistered the

R enant | omere i R OMHON 828 ired 1o 8, SREWEK hisfillo Al ey 01 21

260 ny/ kg. NG Teuromiscut ar X1 Cl occurre OW n I'nj ections.
Al the m cénjdcgesh.2-3 days following the last treatnent fromG .
epi thelial danmage. Cage #3 mice were adnini stered R-enantioner_ of conpound

22c by N 10 at oersedgiliegeivedaettrestment.cang tampe gronaly wesarcexneeieth dhe days

1,3,5,7) for 0 f 6 kgQ. el Wi ery rapid host
recovery ti r%‘%f)} rrte%lhhleg lg%(glpg&rﬁq{gg%ﬁe@-{ﬁng?ﬁ?:%}%r elt'ng%’C?Z'at hs. The m ce
encounterd a - 8. 38D dic¥Rief UdrhiaRfered the W-énaB¥mEr ¥ dofhgouhd 22&€bpvery day
12), indicating that the total dose on this intermttent schedul e was

adequat e, bV a6 reg/kg/ingiqdd -4 fayai tatal ofH20meke. No meBroveusculartoxiditr toxicity
ith this d - | e. Thi ti LG = % . 1. kKill; ++
BCtivi ty v atREe Eape e h et Es AT 3 e et A e e fo b8P of

conpound 22Grdaymen fm ¢Q. thkBAll Aihfgé.i on on the sane schedul e as in Cage#3
(i.e., on days 1,3,5,7) for a total of 160 ng/kg. There was no toxicity

and the m ce gai reaeZ(3 mice yiete aftministered Benantivmer-of canpdwdh22adydNt gai n) .
This d | tiv. T/C.= 9% 1.4 L Kjll: /5 T+

2cti vi ty T acet 3 i fieclifn eVt St dat et e v ka3 B S ST house vas
r ei mpl ant ed oto MBMBkdSpindRth Hhery 4pld A5 recbREry! il AR thigh@atbs uccessf ul 1y,

i ndi cating that Tmunogeni ¢ factor5 "were not involved in the original
cure. 25 Cageri¢$ thrire wewaroadeathsi The tmieechcphaieedan8304 bodyrweightdosspound 22b by

N at 50 ng/kg/i.nj, qd- 1- or a tatal . of 25 / kg. eur onuscul ar

toxi iy odBi b 8k il Feters def 3 inciiabing el HieeHRLARERBIEE  ve wei gh

| 'oss, but nqneefaafheschdfifie Was SidqagR B hotblceldie, Wodal khetb Wal Ro S5 _days
(-22.9% body weight loss on day 8, wth full recovery on day 13,

i ndi cati iy trdeatonsuseelanfoxidity with thistdoseschedolenddhisf dosewae hetihed i) . Thi s dose

was hi ghly a4q%;i 1\/9 L%g/kl 1;1+0§é?iv1%y %atilﬁg)q 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 all 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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18 WO 03/011832 PCT/ US02/ 24442 Cage #6 m ce were adm nistered the
R-enanti oner of conpound 22b by IV at 50 ng/kg/injection on days 1,3,5,7
for a totwboe1@3D ny/ kg. This dose was well tolerated, @cd/usausad2 no
wei ght loss. It was active (T/C = 5% 1.7 Log kill; ++ activity rating).

It is likely tha her dos d i 5
considering the Fggﬁgég’l efeéi@ ﬁ#%“%@“vovlgrcé gga%rﬁﬂssbeyr ed the
R-enanti onefyaf 5¢ jizcﬁ&?oﬁ’&ays'l\é 317 f810a 0341k@R00 jnfpglkd. OThi® Bodeh@ass ane
schedule as in Cage-6 for a total of mg/ kg. The m ce 9al ned wei ght.

This dose mllrtol@msed ynécauseénc( wmhtlossz%ﬁwae agtivedd /&1 9%; L7 hegkillst y

ratin d ad

cont rgl) Jgaagpyi&‘{quyg) §H¥S\ﬁ g‘gﬁa}n@g}t& 08‘79 r%ﬁ%@%ﬂg@ﬁ§%&°§%1%{ \s/eagal nst
this tumgr. . sli’der@/tﬁgf uabg%gggﬂog@s admini stered by 1V on days 1 and 5,
for a tot aI ? kg. Wiil'e no body wei ght | oss was observed, the mce

di d not begin toCrage #@'anue weteglldmlmsnereld theaRR-cbantiemer afleempowtd23hbiest | v .

s S’ﬁfy‘)i}?@?% dd‘c%%u 5 suggohadils ot Qoo 0 SHREGEZY  ng ° 0%

al though at HR% hineAty i TS doByaPERANARAlRSE/CRADAO% body
- ena Il oner O

wei ght | oss, conpound 22b and the enant i oner of
conpound 22®.8\esgkilledraativiyy mtihg)v e, each with a 1.7 log kill (see Cages 3

and 6). At equal actiy 20 dosages,, R-.enanti omer .af co und 22b had a
slightlylQ ower d&gge EfHPer\é(ﬁ‘EﬁamPE ﬁﬁﬁﬁ@my‘:‘g@éa@ﬁﬂ v%s}o]:{ﬁﬁ n the

R-enant i onegy; H%gn ﬂ{ég{‘ re

pr esent ed in a eﬂ}g.g %g Oégé va ua(%%lgon of t gmfe}%]tg#??%ﬁg?%f
Conpounds  22qg/kgithj@dionagasiadsiinitipred by alledn H’agmdrmﬂti dorutota bf 15
Adenocarcinoma-03_In this trial, the R enant aund 22c and 22b
wer e conpaﬁ’&fkg3W@BF3?h°éWeéthQ§§%P§5 B'fﬁdla&}"réﬁl"?&ﬁirﬂo"fil ]Pto - Ral

(D. QO B. was o, FaDGHAN whif Ba PP Iind Bef oty WBGeMy! GiertUvas<h Hblaydd'@rugl ce wei ghed

an aver age
15 death in this group. As expected, this agent was highly active (T/C = 0%; 3.6

Log kill; ++-++ activity rating, although at a toxic dose).
At dosages that produced less than 10% body weight loss, the R~

‘enantiomer of compound 22b and the R-enantiomer of compound 22¢ were
equally active, each with a 1.7 log kill (see Cages 3 and 6). At equal active
20 dosages, the R-enantiomer of compound 22b had a slightly lower dose
requirement (200 mg/kg - see Cage 6) than the R-enantiomer of compound 22¢
(260 mg/kg - see Cage 4).
Results are presented in Table 6.

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

staged 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.I., CRL-Ral (D.O.B. was
February 26, 2001; D.O.A. was March 10, 2001). The mice weighed an average
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19 WO 03/011832 PCT/ US02/ 24442 of 22.5 gm Mce were inplanted SCwth
pancreati c ductal adenocarci noma-03 passage 143. (D.OT. was May 29, 2001,
Td was 2.80daysis32 The R-enanti omer of conpound 22c was su®perusezi2d4m 3%

et hanol, 1% POE-80, 0.25% sodi um bi carbonate (by volune) to effect

sol uti on. d'@@Z‘é%@gt yi%%%gf%&teé‘ﬁ@ vhﬁlepafpgfgggé_: #5deQddb fochreMod-6 - Mce

were admi ni stere I njection. enant1oner of conpound 22b
was suspendegghssage3%96. (D€ Dawad Mag 20,2081 80d was 328 dayk).um bi car bonate (by .
volune) to effect _solution. Then, dH2O was added, and the pH adjusted to
7.5 with HC . M cEhafResantiomerof spmppung 22 covagisuspendedingtde ehanabi%r PO

Adrianycin ( To6\e | Ay . .1 N to effect
sol ution, an kgg’ ([)) V\(;aéédgl_ng?mc%ﬁag e&@’@r&olﬁ%ﬁ% %&g@gﬁ%@ﬂ@% %;quéars N
i njections Themhdded] addeBepHsddustans 7ivith BELNNlitdeRHEdmisktediochml | e t he

tunors were pal pable size (126 ng nedian). The duration of treatnent was
prol onged (PegIVianisgtign, - nangiogtst af ¢pmapaind 22byegsspsnended ind%f f i cacy

bet ween t he C #1 received, ng treatnent nd t.umor grow h
vas ae expoc BT TR POEGA0, 5 sldmmdicist it o2 THa e My s 917" -
2.3 days). Chge, §8201wE a¥8EE 208 M YIPhdused NP MBAHCE VIR whent | oner) by N
at 80 ng/kg/injection on an intermttent schedule (|x/day on days 20

6,9, 12, 15, 1gnjzeted it @2 mal pepinjection I'¥ &0 Plly/ Adriamyain (sogoned DR lwgl |
tol erat ' i ght | ' ' t N
i ectt ol0 rafp3pRE WS SRR B sl hiF P B v RRDEMite ho°

neur onuscul agerb Qdintdistéred 0. Nl per IVRmRRAGAI omer . This dose was active (2.3
log kill, 2/7 PRs, +++ activity rating). This dose-schedule was clearly

inferior to conpolneatnEnt b¢gansiradays felowing heplaaiget whichitiow thetumasin ni st er ed
d 22b (R- ti by N at [ kgl inj I nt 1 t t

sohbaule (1 RYHRpUBADS 8 26 meciny o The Biafith oF behefwac iyploed i g, The

regi nen was (]\»gldh 3) @ 8FdRE RFBAILR dkar YWlatitfon iR efficEy bédRBéd e Thi s dose was

active (1.5 1og kill, 1/6 CR's, ++ activity rating). Cage #4 mce were
adm ni st &b eccompepodnd 22b (R-enantiomer) by N at 30 31 ng/kg/inj on an

intermttent sche alljée%fl(ljeééige noogea%%glft, e?ﬁdg fu%n%i’ gdv%tﬁ ’wza% ag g))(pe]::%a. The
tumors reached 1000 mg on day 16.5 (range 15-21; Td = 2.3 days).
Cage #2 mice were administered compound 22b (R-enantiomer) by IV at
80 mg/kg/injection on an intermittent schedule (1x/day on days
20 6,9,12,15,18,21,24) for a total of 560 mg/kg. The regimen was well tolerated
with no weight loss or deaths. The mice were agitated post IV injection, but the
behavior lasted only a few minutes. There is no neuromuscular toxicity with the
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-enantiomer) 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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a total of 217 ng/kg. The reginmen was well tolerated with substanti al

wei ght gain. This dose was not active (0.5 log kill, - activity rating).
20 WO 03/W0188R8PLT/ US02/ 24442 Cage #5 m ce were adm ni sreraorpapbund 22b
(R-enantionmer) SC at 31.2 ng/kg/inj on a daily schedule (qd 6-24) for a
total of 592.8 el regj fren . I eq W: Y, M Nnor

wei ght | oss andr%(é)al%(—3)@&%Iﬁ{s%f3 WF%%A M‘%'é“\e&{%%?@‘#&{‘ﬁ%g?’ﬁét% pl)%rg?r?g a|tnj ection.
Thi's dose wasl DRlgikorfesh bxilypsdhetide (§1 824 0r  tétal df 592/SmERes The activity
rating). The one tunor free nouse was reinplanted wth 30ng tunpr
fragnents ofregio®novasdesll tolrated math anly minor gveight loss @nd ae deaghs. t Fagrmicamune
factors were not | nupolved jn~the origiknal cure. 1 S.SE dai |y edul e was
chearty i cvigrol Sihel oot BG abforiin A took S cadbdicsly R 0038 52, © 16
Cage #6 nkcexiner/s CAUE]-Phdivesy@atitp) AL 6e Hdior (e eARé WasRiimphtedt 19. 5

mg/ kg/inj on a daily schedule (qd 6-24) for a total of 370.5 ng/kg. The
regi men was wigh BOmgitumert fagnognthofRD3 s dpiyt157 o Jhe amplanbgrewaindicatifhe i ce were
not agitated,past SC.injection.. .Thi 0se was. not acti.v .4 log kill, -
Retivity  r abhigmobepEbEE S Aot ttRedh e REnA wut TSRS, T8 the N

i nterm tt entgchahdCRasblesk MRS tHedVGAREmitRht schedife R cHBs ©

adm ni stered conpound 22¢ (R-enantioner). Only limted drug supply was
avai |l abl e, t#l)s only one dose level N was tested, and only 4 mice per

roup could be used. ound 22c. dm ni st N at, 80 /inj on an
ignt elrom' tlt’ﬂént sche@?ﬁe _(‘H_%F%‘é?eﬁ %e_ ?‘@?ﬁ‘lﬁfnfgzi’ : ?%‘Peggg{)al%?olt aJI of
480 ng/ kg. Thes daviod; jbﬂh%&ﬁyﬁhe&@?(m&hﬁﬁxaemm%gn@gmupply vas

exhausted. The regineh was we tolerated wth no wei ght 1 6ss and no
deat hs. The mgineenweasewelbiolextted withsiio waightlpsscanidaro, debths. The nidesaereor | ast ed

only a few mnutes, There was sljightly nore agitation wi.th this conpound
anal og than n%@&’ﬁart?%ﬁo%%pﬁnl?ﬁﬂ%utﬂisfg .WWQ&F‘? . (flo]ﬁgﬁl rr_u§8tﬂl‘f1.§'r toxicity
W th the R 2p4a0antHioSe daily Kiedte s Mar bl B9hd Keiketmud kill, 3/4
conplete regressions, + 1 | 1 activity rating). This dose-schedule with

conpound 122cscheduler@okgpdteto cagp#3) or t o conpound 22b against this pancreatic

ductal ad . . L . .

ductal adenocal ol gone, ;GRS A AR B! SauThl Bt SR eSaRAay Sy =
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,

++++ 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 trial, with
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Hi storically, adriamycin is a highly active agent against this tunor. A
dosage of 30 7.5 ng/kg/injection was given N days 6,14 for a total of 15
ng/ kg (t woapprsii mat e maxi mum tol erated dose). This was WwerluSowbauat ed in
this trial, with 21 WO 03/011832 PCT/ US02/ 24442 no wei ght | oss and no
deat hs. ' -+-H
activity ratﬁ‘gg})gfgﬁg%mé %}ﬁ] 'Eﬁs \%Sﬁ% %%tg%%smgeﬁ&aggeﬁé 23iz{,grﬁﬂo’r to
conmpound 22b1/5cIERanl—thc€tfvﬁmytrith:[gf) dose schedul e given N. The intermttent
schedule N was 5 clearly superior _to the daily oral, schedule. Results are
presented in Tabl fompoundZic-Rrepgufiqmaarivg nesrk qﬁbswaﬁhmqwn@d &b XK- 469,

Conmpound 22b %}an Car ci nonma
26 in Femal ™ %23‘07][%] ceg#énﬁpﬁ(ﬁgeé&?}éré't #e%gé?é}nann (%%%?gleg?l% 469,
corrpound 22ccle@113dsu ﬁm@uﬁ@dea%rmcﬁempar ed agai nst advanced staged col on
carcinoma 26 in femal e Bal b/c mce. Conmpound 22c was markedly nore active

t han conmpound 15 Rewlts arecprasesteddnliah®d. agai nst this col on carci noma. Cage
#2 was 22b at 400 ng/ kg and Cage 4 was 22c at 400ng/kg. Both were toxic
and omtted from this table. * The "*" asterisk indicates the tunor is
hi ghly netastatic and toxic, causi ngT&mEtant I al body weight loss. In the
treated groups, the vvel ght Ioss was Eletermned at a time before the

tumor had a substiaug (32 htio1mMe ~". - ) ) amsbund doses
. , 0 .
wer e a”&ﬁ eped g - 2R { nzed Sk | S0, IZl 0 sodi um
bi car bonate. pr epar ed

in dH20 and injected Nin a vol uneBgfb/McenL per mouse. The nice were
Bal b/c female 25 mice: DOB 2/12/01; DOA 3/27/01; DOT 8/8/01, with an
aver age body wei ghthm‘trlahtheR-gmmnnrs K <469 conafourt 23¢jmindi st rat i on. The

e ves ol Sh AR 2 020000 4L, dnie, ol Seplant SLl0), and
171 ng on dayedale Bift/dRYeeO'Cnlfotind BSe was markedly more active than compound
15 22b 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
20  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 mI./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

25 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.

30 Cage #3: 22b: 50 mg/kg/injection was given IV on days 6,8,10,13, and
15 for a total of 250 mg/kg. This produced 1/6 complete regressions and a 1.4
log kill (++ activity rating).
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Cage #1: Control: growth as expected, 1.7 day Td. 30 Cage #3: 22b: 50

ng/ kg/ i njection was given IV on days 6,8, 10,13, and 15 for a total of 250
ng/ kg. Thwe opoosrzed 1/ 6 conplete regressions and a 1.4 [POg/uSOY/R44f2+-+
activity rating). 22 WO 03/011832 PCT/ US02/ 24442 Cage #5: 22c: 50

/kglinjecti ' ! ; tal of
290 i ko This peBEdoeaRs & RsAbRston fp e Y onBRlh A 1O RRNE 1o
SUrvivors onpsigy a35tal JitpS9en, T%’kgeThi%rﬁd)diﬁgdBﬂS&ﬁgﬁé‘c&@dﬁesﬁl@ﬁﬁlahdgm gai ni ng

wei ght and skel etal si ze. ey werée reinplanted with 30 fragments 5 of
Col on- 26 on tayor 86 survivers mpdayrﬁ% E:e@m@mmmﬁdm yxcellmmadmﬁg, t hat

fact t d th { t
ating) . cabiniie veigthaed elen Sl My yeriera s VOO EERBRGL 6 &
10, 14, and &ﬁc&eﬁ-za oh%ﬁ'lSG’f THO EnpIEAts Grew s ﬂi%cé's'sﬁﬂl?rhﬁlcm ihgtin the 400 to

450 ng/ kg range). There were no regressions. This dosage produced 0.9 |og
kKill (+ 10 mabhimg fagtorsavémgpt inGalyed #ivthe xKigel Gmrew/acgﬁtma@og) on was

N on d 6 f t ot al This d
oes Thactive cagtedits GJaghaR: flimeliyiniieuth 1S Evet b A5 ARG aF 10m] ect | on on
days 6, a“dlé%ﬁqsf&e{@%ﬁbf@éo&%ﬁgl (T BistoHRVIED8 3 4 40B3Gus@f ul activity.

Historically ’15 toxan 1s active against this tunor if treatnent is
started on dmg/kk r(mg@ There afereno ragngskians.) Thisdesagequbdiwed 09 log&dbat ed i n
Table 8. The inventiopn will now be illustrated by the follow ng

non- | i m £9 ng2Cthdy &3 es: Exanple 1 Synthesis of

[4-[(7-Substituteg;g @Amﬂ 3@%@@0 N2 wabE9Bh PR dBF 613, (BCheres

[-111) 25 As shown t prepa ati1on of
trans- 3-et hoxy,mdyl’itf(yﬂatotd]lbﬁﬁ(ﬂmgﬂ@ This desactas imactive.et hyl vinyl ether (2)

and oxalyl chloride ( W th sybseq ecar poxyl ati on, S
descri bed by Ti et Qégeé@ QytoanWﬂSH@§? ‘TF‘?G“?& p@ﬁ@@ﬁ?}mn?ﬂg Mdat i on of
the meta- subgti {d'ed 1A If 7285nd/RE" Sherdidl nd mdanfhgful 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
Svnthesis of [4-[(7-Substituted-2-quinolinyl)oxy]phenoxy]-

propionic acids (Schemes I-ITI)

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 (S5a-e) with 4, i.e.,
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-¢) was effect in either
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the conversion to 6a-e, was nodeled after the procedure described by

Canpbell 30 and Roberts (U.S. Patent Nunber 4,710,507) for preparation of
t rans- N- (Wo msfoorsez 3- net hyl phenyl ) - 3- et hoxypr openami de. CyelCrasoi/on4df the
latter to a mxture of 5- (8a-3) and 7-substituted quinolin-2-ols (7a-e)

o1 nyar ochi dPREeiaRg st pERdhahioit doid (et S48 RopoRI" T RiEe L1 €

transf or med i @uinlRas@idsfrRRA% e cdresontRgw-cidrogeintiid detviatitss (082 e) and
(10a-e), on refluxing with phosphorous oxychloride §Carrpbe|| and Roberts).
The maj ori t ye)ahd (Ha-¢); sutsflukingtveith pleaspheroiisexychloride | Caraphallandd fromthe 5
r egi oi soner Oa-e)..on fractiognal c tallization. The residye yiel ded
addi ti onal éé’-eét,s)-fjai}el‘ﬁ%lf’ﬂﬁ’ @gﬂﬁkﬁu@%ﬁ%‘iﬁ%}@ BWBRFSFGP?HS‘?%‘%" € EO2 +
(COC3 1) 2:122G QS = ' Javigyall itidnPC X  b5a, X
LF ba, o EoRoRpet QU b teofdcry3liarbil YA R e bdb SR T 085
e, X = CH30 94-¥ follawing c@lumradirdiaiibgraphpblerXilda@el. OH X N CI Cl 7a-e 8a-e

9a-e 10a-e Scheme | / OC HCHSCOZI-‘I) 9a-e |I. NaH or K2C03 am + HO OCHCH3CO2H
HCL MF'\ X O 213a)./>(*:F * 20(q9CNX=LELC > Bo -0

® 3
NHCO
NH: A5 OFt
» . @\3 Pyroigine acid
X 0 X
S5a,X=F 6a,X=F
b, X=Cl b, X=Cl
¢, X=Br ¢, X=Br
e, X=CH;0 e, X = CH;0
X X
5
N = POCl; X X
7 + —_— +
P A2 P ~
X N OH N OH X N Cl N Cl
Ta-e 8a-e 9a-e 10a-e
Scheme I

1. NaH or K,CO3

9a-¢ OME % OCHCH;3CO,H
+ HO OCHCH;COH TF—‘) ]
2, > =
X N 0 21a. X=F

b. X=Cl
20 . X=Br
d. X=CH;

e. X=CH;0
MOH

/
m /©/OCHCH3COZM
N
X N7 o

22a-e
M =Na, K, LI, Rb, Cs, 1/2 Ca, 1/2 Mg

Scheme IT
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c. X=Br d. X =CH3 MOHe. X = CH3O 1/ a,, OCHCH3CO2M X O 22a-e M = Na,
K, LI, Ro, Cs, 1/2 Ca, 1/2 Mg Schene Il 24 WD 03/011832 PCT/ US02/ 24442 As
i 1lustratwoonilBshene |1, the 2-chl orogionolines 9a-e wer @Ceasp/ad4ni t h

2- (4- hydr oxyphenoxy) propi onic acid (20) using either NaH or K2C03 in

fl uxi DVF f ol acd difi ' VAP L.ds! . Th
noi s can & so.tt* B Bhahe SR PRl B b IO BE LR tdRa%) L g
with nmetal SyilyslifxidlegyphdEdhESproplonidlach® &X05 SRS either NG 6r KjGODSageni ¢ center
at G2 of the propioni¢ acid noiety, is generally prepared in the form of
a raceni ¢ nirgflurieg DMIhfollawed by facidificatipn 24 pive e 2@% (Ekﬂ-e)- pFhegeadds by
therificati f ally. i | abl . .
B0 eBhERBR B o a8 o el el L or 1o
R-form Ostl Sﬁgﬁ%?qeghpgg&@wl%ﬂﬁ&%skwsiﬂ@ést@%ge&@eéh Qo ai-pefien 10 >99%

I

ee (see separations of racemc and R 21b were carried out
usi ng ASTEC prégibnio hridtmaiety, 3p8nerally frepaned 6ib thicHizmDy 0B tacSHBOHIXt®O. v NHANO3
at 1 n/mnwth detectjon at, 250 nm 15 ner.al, Experinent al ,Procedures
To a sol ut i oFedt-CoHerms aiAkh and Alegvere erpgied QY eHETERRCR RS commercially

hydr oxyphenqxy: QRN 'ﬁ”'ﬂ ' : ' ﬁ?‘ﬂ: gqol ), 60% NaH
(3 eq) was gagé%?gﬂ?g (g-grbf(ﬁgls ﬁ#ﬁ%ﬁ\k@%ﬁﬁﬂg?{ie a%&gcé% e reflux for 2
20 hours. AHEY.C ¢@tHeiRierint of B apdrg dididagidatiatitbeydhadeboth Beeni abtdinedibi ch wat er

was added and the solution was filtered through Celite, then washed with
wat er. THE 9% eesee FigureeRt racted with ether and the aqueous |ayer was

acidi i ed i th 1MLt R 3recAld i 199h B cabis Gty 1! | oct ed,
Chirobiotic T 250 x 4.6 mm, 65% H,0, 35% CH,0H, 20 mM NH,NO; at 1

mL/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 mI./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 1M
HCI to pH 3-4. After cooling, the solid was collected, dried, dissolved in AcOEt
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-quinolinyl)oxy]phenoxy]propionic acid 21a (0.14 g, 43%

30 using NaH) as light yellow crystals. mp 135-137°C; "H NMR (400 MHz, DMSO-
dy) 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 (m, 2H), 6.94-6.89 (m, 2H), 4.82

25



and filtered through silica gel. The filtrate was concentrated to a snall
vol unme, 25 the solid was collected and recrystallized from AcCEt - hept ane.
The reactwon3oas3al so be carried out using K2C03 (2.5 eq) pcmdisezeh4ed NaH
but the reaction times need to be increased to about 12 hours.

ot g Nary | L8P Ha Pl B0 QLY ORI O QAR A B )
8 13.08 (bs, 13731)951& B8 (Jda24(35 EH%) 863‘2, 15J§Hl 147,69(8 J(=dq!2 7IH[z)-1437 31 146.04 Hz, 1H),

7.40- 7.32 (m 1H), 6. 94-6. 89
(m 2H), 4. 830 828, mmwm;wﬂ ﬂ@?ﬂu@@l,zwmlz(d (Jcr2435l=IZb1 21542 ¥, 1. .51

d J=26.4 % d 3

(245 5 Hz), £@3’“2§5%§1Z;&:37§5N ig{?( P Pﬁ%ﬁ%@% ﬁ%éb fé‘ﬁf% Bﬁs@@o 8 (d, J
=10.4 Hz P 121)9 10811.7 d,
32 20 6 1) oA M MG SO SR e B R S s fﬁ Ve (8) 5
mz (% 327(6)%151553)) 1406200}, 115)3(1226819((175,)91 @54HRYH (EIM%Z%%’I)OI 64y, 20%
4), 198 1 6 126 (12 119 (7), 91 (7 HRVS ( El
22)7.0910 (ﬁ/l@a’l"‘%fﬂfégxﬁlwl(él%ﬁ@%kb4 327.(09%)7). 2-%42[(7-0(“ Lr 0- 2- (E1) mz
ui nol i nyl ) oxy] phenoxy] propi onic acid 21b (84% using 10 K2CI)3) as white

crystals. np 149-150C; 1HNMR (400 Mz, DVBO-d6) 613.05 (bs, IH), 8.40 (d, J
8.8 Hz, 1H), 7. IB[4-f{7-Chloro@-duitplinyloxy]phamoxyfhropionicacid 2ib (844 using 7. 48

(5 o th i Sadiial S oy oty byl 21
135.0, 129. &%3%@%91)235% 12%. gé@%ﬁs 804131?1%1) Mﬁs"]s 24%1@‘ Hﬁs 7. MB
(1?7)(%)2 ((?5723&6%%%82@4;)@981{) (718 (d, 2%@%)1&708677131%2&) 6?3)4 236 (6)
(16), 81 (18 é% %%)]‘1 S%ﬁ IAZ%?@,@S%@ 1%2 ﬁ)(l N%%[B(?f

27), 55 (3 4 R 3 | 18H14NClO4
g43? 0611)( na gﬁ(&z@f or Clglﬁ%?Ng%g fégp@ﬁ@di\#dé 1%08@269”26%. 20

Found:' 5 6&5&@ 1283, 123131160, #1312, 72.4, 18.7. MS (ED) mlz (%) 343 (M+ 46), 298

R-(+F4-[ (7- T}l 2- d f
cormer of a1 1y abantdbpe2 i (). X RIS ISR ERB S sTofr by Waaes e T o
product vas 11387b), 93119 R24)/ BFABSE (121, 731(09), TRERN] 6 @39B1412), 830

(12), 60 (17), 57 (27), 55 (35), 45 (18). HRMS (EI) m/z 343.0609 (M, Caled for

CsH,,NCI0, 343.0611). Anal. Caled for C;sH;,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]phenoxy]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 [«]* + 19° C 0.5, 0.IN NaOH).

2-[4-[( 7-Br0mo-2-quinolinvl)oxv]nhenoxv]nrobionic acid 21¢(0.69 g,70%
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, J=9.2 Hz, 1H), 7.80 (d,J=1.6

30 Hz, 1H), 7.60 (dd,/=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 (9, /= 6.8 Hz, 1H), 1.51 (d, J="7.2 Hz, 3H). BCNMR (75
MHz, DMSO-d,) 6 173.9, 163.0, 155.3, 147.2, 147.1, 141.0, 130.3, 129.6, 128.5,
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25 optical rotation of [a]25 + 19 C 0.5, 0.1N NaOH).

2-[4-[(7-Brono-2-qui nolinyl)o henoxy] propionic acid 21c (0.69 g, 70% using
NaH) as wwotog/ocmsyst al s. rrp 160 161C 1H NWVR (400 VHz, DI\/IS@CG‘H)SO&M&B 09
(bs, 1H), 8.39 (d, J = 8.8 ,788dJ 92Hz 780dJ:

T 2609 15 (1,}?21942‘?861(2% %1]%5”(% %ﬁ)% sﬁﬂﬁﬂﬁ"?’i@%swiﬂzw %%}383% 51 (d, J

= 7.2 H, 3 0,3 MWYRI431 bebsDIz@DE 6356322y, 238 (13)6206)53),399318)147. 2,
147.1, 141. gﬂ ) 129. (5 ) 128(5) 7q\/\06(3)(3/)(7)1_mcg,2ng>cT(§)(us})’2/ 2%44)2 124. 9,

124.0, 123. 385111_® 171 (131415@ (8428 (440115 (161 1AEI(13)n9% (Q7999198%), BRK33)42) , 342

100 (10),  78457RP OGP STy 55 kv G, W Ty %?Ms}ﬁ%ﬂ 6 (52

(27), 91 28Ry (387 B)Calcd7f%rt§ 1N§1Q)(3‘85)010§P ABB)Cal&d for gHrﬁErcﬂw) 43
(100), 41 (66). HRVB (E 5 387. 0107 (M, Calcd for C18I-II?L4NBrO4

387.0106) . Ah&5.69CH, 363;‘18;3 @lanmtBr@wS SZC;H 3896Y; 386. 3. 63; N, 3.61. Found:
C, 55.52; H 3.89; N 3.56. RR-
+)-2-[4-[(7-Brono- 2-gui nol i ny) oxy] phenoxy] propi onic acid was prepared from

commer ci al |y avaig able B §-BroolAqineien i Rmexoyiepioaitl Cagdi dwas 10 The
product was identical Tn all respects with The racemc product, and

exhi bi t ed arpremped foah conmmentciadhy a@dﬂqbk]&-‘.s+)+2-2‘2-hﬂdr®€@h§n0>0’ rRpIaHpid.

' om Nar§0 astHemget it 828 PSSR B Aebrobib i el “oues
15 96) S 13 Aiohizsath of 2% £ 003, 818 MagH s (d 3 =80 1.

7.43 (s, 1H), .10 (m 3H). 6.93-6.89 (m
2H), 4.82 (q, J 64Hz 1H) 2.41 (s, 3H) 151(d J = 6.4 Hz, 3H). 13C

NVR (100 Mz, DVEO: d 3173 9. 162 4 , 413% A% (20,

128.0, 127. 4. 1221 Methyl-Zauing ; hie agid Jd{2% YL (£) e
(% 323 (M, .2 ($a%0.236 (10
23{21 (6), ( ?“?‘é?“ﬁ%sr’l%é{"ml %ISZZ’“%%%W%? ﬁ (6). % ey i 2 (19),

323. 116411 Mid,) &53.08 (HspHEDCR QBIENGE8.8 25, 113158)78 @, J 8 0 Hz, 1H), 7.43 (s, 110),

2003) \as T 0Ph (el BEE T T G AR Ty RSB h b o, o5
‘;'6)16371%06 1}55% W),- 3}§B¥?éd(‘é  J 6‘4@1Z83H§ 13@‘NMI€|(_%70?)1(/HIZ lb(l\if,S@ &) &IZ 1H) A
H, 6.99 (d, 173;9:1324 165.1, 147.6, 1466 1406(2C), 128.0, 127.4, 127.0, 124.0, 1234
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 (EI) m/z 323.1164 (M*, Calcd for Cy,H,,NO, 323.1158).

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

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

25 dy) 8 13.06 (bs, 1H), 8.25 (d, /= 8.8 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.16-7.10

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

1H), 6.94-6.88 (m, 2H), 4.82 (g, J = 6.4 Hz, 1H), 3.81 (s, 3H), 1.51 (d,J=7.2 Hz,

3H). *C NMR (100 MHz, DMSO-d;) 6 174.0, 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 (M, 62), 323 (10), 294 (8), 280 (13), 266 (35), 250 (13), 175 (7), 158

(100), 142 (18), 115 (10), 77 (6). HRMS (EI) m/z 339.1105 (M, Caled for
C,sH;,NO; 339.1107).
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1H), 6.94-6.88 (m 2H), 4.82 (q, J = 6.4 Hz, 1H), 3.81 (s, 3H), 1.51 (d, J
= 7.2 Hz, 3H). 13C NWR (100 MHz, DVMSO-d6) 8 174.0, 162.9, 161.5,

155. 1, 148w®8,03041837, 140.5, 129.5, 123.4, 120.9, 117.5, 1PETAS0V1Q45,

107.0, 72.5, 56.1, 19.1. Ms (ElI) 30 Mz (% 339 (M, 62), 323 (10), 294
(8), 280 (13), 266 (35), 250 (13), k75 158 (100), 142 (18), 115 (10),
77 (6). HRVMS (EI) mz 339.1105 (M, or CI19H17NGCs 339.1107). 27 WO
03/ 011832 PCT/ USORK 4difbdvin N BiiHates 2repRerilived phatthaboltieal dodags forms
representative pharnmaceutical dosage forms, containing a corrpoun.cf of
fornula | ('cOntaieiogacompountlef f f€ampound X' fentheyapeuiic er proplylagtichumans. 5
(i) Tablet 1 /habl et "~ Compound X 100.0 Lactose 77.5 Povidone 15.0 10
Croscarnel | o‘ésgq'% Bea 12.0 M crocrystalline cellulose 92.5 Magnesi um
stearate 8.0 300.0 15 (ii) Tablet 2 ng/tablet "~ Conpound X 20.0
Mcrocrystalline cellulose 410.0 Starch 50.0 Sodiumstarch glycolate 15.0
20 Magnesi unfisffeblette 5.0 500.0 (iii) nidiablete ny/ capsule  Conmpound X

10. 0 25 Col |'dlodggound X’con di oxide 1.5 [&860ose 465.5

Lactose 71.5
Povidone 15.0
10 Croscarmellose sodium 12.0
Microcrystalline cellulose 92.5
Magnesium stearate 3.0
300.0
15 (ii) Tablet2 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) me/ml
‘Compound X’ (free acid form) 1.0
Dibasic sodium phosphate 12.0
Monobasic sodium phosphate 0.7
35 Sodium chloride 4.5
1.0 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5) g.s.
Water for injection q.s.ad 1 mL
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Pregel ati ni zed starch 120.0 Magnesium stearate 3.0 600.0 30 (iv)
Infection 1 (1 ma/m) ng/m " Conpound X (free acid form) 1.0 Dibasic
sodi um phwephatw32. 0 Mnobasi ¢ sodi um phosphate 0.7 35 8cdiusar/z4audri de
4.5 1.0 N Sodium hydrOX| de solution (pH adjustnent to 7.0-7.5) q.s. Water
for injecti WO 03/ 01 PCT/ US02/ 24442 (v) Infection 2

(10 ma/m) o(r{? ee aci for m 10.0 Monobasic sodi um
phosphat e 0. $ W sphat e %ﬂé 5 Pol yet hyl ene gl ycol 400 200.0
01 N Sodi um #Y8! *"8 $pH adj udtent to 7.0-7.5) q.s. \ater for

i nj ection q. 12ibagig sqdign Aerosol I/ can " Conpound X' 20.0 Oeic
acid 10. Wolﬁﬁhﬂcmﬂmsﬂﬂg orret hane 52008.0 Dichl orodifl uor onet hane

10, 000.0 15 (IINrSodnmnhYdraXlﬂuewlu‘aomane 5,000. 0 The above fornul ations nmay be
obt ai ned by @Bhadsustinemtad 7-asedur es welgls. known in the pharnmaceutical art.

20 Al'l publ i watdrehsinjep@diNt s, and pat eniglagymemt s are incorporated by
ref erence herein, as though i ndi vidually incorporated by reference. The

i nventi Oty (vi) Aerosol me/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.

29



has been described with reference to various specific and preferred

enbodi nents and techni ques. However, it should be understood that many
vari at i onwoana11sapndi fi cati ons nay be nmade whil e renai ni ng PeTtUsO2440E Spirit
and scope of the 25 invention. 29 WO 03/011832 PCT/ US02/ 24442 E 0 O H~d
a~N c~oaAoVO di iwd D Abn NN 00 4 AA w.~AzZpC'ti oO

Paz N06 4-4-0'p ONag A~ ~N2Z N30 W 03/011832 PCT/ US02/ 24442 bA N
W ~~0/0d& w
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claimed is: 1. A conmpound of fornmula l: O YNO- O CH3 (I) 5 wherein Y
is F, O, BrwhRidvhiméd iget hoxy; or a pharmaceutically acceptable salt
thereof. 2. The conmpound of claiml1l, wherein Yis F. 10 3. The conpound of
claiml1, wherein Yis d. 4. The corrpound of claim1, wherein Y is Br. 5.

The corrpound1 of cl al o 1“]?&11?%0@ n is - .15 6. The conmpound of claim 1,
wherein Y is™neth nd of any one of clainms 1-6, wherein the

carbon bearing the rret hyl group is in the (R) configuration.

ALl

CHj

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 CI.
4. The compound of claim 1, wherein Y is Br.
5. The compound of claim 1, wherein Y is -OMe.
15
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

methyl group is in the (S) configuration.

9. A compound of claim 1 which is 2-[4-(7-chloroquinolin-2-
25 yloxy)phenoxy]propanoic acid.
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20 8. The compound of any one of clains 1-6, wherein the carbon bearing the
methyl group is in the (S) configuration. 9. A conpound of claim1 which is
2-[4- (7- chbasogsdnol i n- 2- 25 yl oxy) phenoxy] propanoi ¢ aci dPC3I8ISWR0A37 011832
PCT/ US02/ 24442 10. A conmpound of claim1l which is (R

2-[4- (7-chl oy@qui ROlchRmndund/ | &< YIRRENOXVHiPK Oﬁagﬁ) 02%@'(‘7' chibloquihdHAMROSI ti on
conprising a conpound of any one of clalns contﬂ nation with a
phar maceut i cdbkypbamapipadpapotidcident or carri er. 12 A conpound of any one
of clainms 1-10 for use in nedical therapy. 13. The use of a conpound of any
one of clains 1-10 for the manufacture of a 10 nedicanent for the

{reatment of1LanCRlcduboittRhlprichik o SohBSERPEHALS offe W Ckihg 11Ea cancer
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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.

14.  Atherapeutic method to treat cancer in amammal, comprising administering
to a mammal in need of such therapy an effective amount of a compound of any one
of claims 1-10.
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