3 January 2007 4-"7-HALO 2- QUI NO( XA-) LI NYLOXY! PHENOXY- PROPI ONI C ACI D

DERI VATI VES AS ANTI NEOPLASTI C AGENTS 5 Governnent Fundi ng The invention
descri bed herein was made in part with governnent suppor 8 Jemwa20§Cl - NTH
Grant Nunber CA82341 awarded by the National Cancer Institute. The United
Stat es Gover nment has-waptaiguine @hisrivudkernanoxerkomoonid0 Cr oss- Reference
to Rel ated Applicatio i L ! L ([NoTd! fromU.S.

Provi si onal Pat ent Ap%F?%a%RgﬁﬂﬂlﬁgghéGgy%@ﬁgg%ﬁ?ﬁggigltsy\l uly 3, 2002, which
is incorporated herein by reference. 15 Background of the Invention U S
Patent Nos. 5, 364,831, and 6,197,728, disclose herbicidal conpounds of the
formula:cX N/ NO\ / OCHR in X represents a halogen atom R
i ncl udess- C(=OR where R rep(%@en%'ﬂ;’en\f%[\mn substituted al koxy radical s,
- SR3 radi cal s, amMte MvBstionatts@ibled huvemrveashdadeiin part Gith4oadriomentcar bonyl al kyl ,

hydroxy al kyl, phenyl, Cl4 al koxy alkyl or di Cl.4 25 alkyl am no groups.
U'S. Pat ent wiporzndergiGRTH Gra Nyabsr 85341 trardecOnpbenaior he for mul a

(X) 4ni, A~ ¥ - i kS or -N-; Xis a

hal ogen; n'idsé!mﬁ%?}S%e'?h%uﬁl?ég%%réog\%mgmgaf%%é Ilé?ﬁsy tger oup; and RZ is
-OH, - Qal kylnventid. (i norganic or organic salt), - NR3R4 where R3 and R4 _
respectiéely represent a hydrogen atomor a |ower al kyl group. One of these
conpoun& is currently sold conmmercially for the control of 5 annual and
perenni al grass weeds in broadleaf crops. This conpound has the follow ng

fornula: G O Cross-Reference to Related Application

This application claims priority from U.S. Provisional Patent Application

No. 60/393,858, filed, July 3, 2002, which is incorporated herein by reference.

15
Background of the Invention
U.S. Patent Nos. 5,364,831, and 6,197,728, disclose herbicidal
compounds of the formula:
X N
T
N O—Q/O\CIH-—R

20 CHa

/

wherein X represents a halogen atom; R includes -C(=0)R' where R’ represents
various subsﬁtuted alkoxy radicals, -SR’ radicals, and -NHR* radicals where R*
is a C).4 alkoxycarbonylalkyl, hydroxy alkyl, phenyl, C,4 alkoxy alkyl or di C;4
25  alkyl amino groups. | |
.U.S. Patent No. 4,629,493, discloses herbicidal compounds of the

formula:



~NOO __r_ "UOEt CH3 Corbett et. at, Investigational New Drugs, 16,
129-139 (1998), evaluated a series of quinoxaline conpounds for activity
against solid tunors in mce. The 10 follow ng conpound N Bnuagy 207X O - OCH
CH3 (herein after referred to as XK469) was reported to have broad activity
agai nst transpl antabl e mouse tunors. The conpound was al so reported to have
a 15 rel ati vehdfeih QWsPOHEBEYN-; ANd athalogemaus 6,1 seve Rilis hyddeghoabl e si de
effects, includin in vivo toxicit paralytic ileus, d-epithelial
danmage, mar r]@WePt%gY Igreup; andhBy tso%%cé%}‘l &?}%u(mwgﬁm%&r%eicg%{ ) I oss.

Hazel di ne ety\g d 156l i - tunor
conpounds of the ‘irgrré\rr% ?in w %e %%N%ciégeﬁ\t/zg@?\l&%g%wﬁ%? lg\?&lgm%o Z CHI

wher ei n, f orgrexanPheof thiéseanmpeurdsas c1ﬁently(scddnothefé,ial@|fpr g contrdliof; Y can be
H F, c Br, I, t hoxy, or -N3;. Z can r_met and R can be
oH 23 Jsantﬁétnyalféggefeat“ bsegss WedRjR ‘?-*é‘”ad‘%%&%s qfh‘éﬁamP? ‘Qﬁ@gﬁe met hyl, NH2
or OH, see Tahb@ing thipengi n. Hazeldine et at, J. Med. Chem, 2002, 45, 3130,
di scl ose bioisostere and cogener conpounds of anti-tunor corrpound ( XK469) .
5 Copendi ng provisional application U S. Serial No. 60/309,144, filed July
7, 2001, now PCT appldcation ﬁCT/ US02/ 24442, entitled "Anti -t umor Agent s"
dlsclosesacorrpoundo | a: YNO\ CH3 wherein Yis F, d,
Br, nethyl, or nethoxy; {or 3 ph rra caI cept able salt 10 thereof

CH3

Corbett er. al., Investigational New Drugs, 16, 129-139 (1998), evaluated
a series of quinoxaline compounds for activity against solid tumors in mice. The

10 following compound

Ql@%ﬂ

CHs

(herein after referred to as XK469) was reported to have broad activity against
transplantable mouse tumors. The compound was also reported to have a
15 relatively low potency, and to produce several undesirable side effects, including
invivo toxicity, e.g., paralytic ileus, GI-epithelial damage, marrow toxicity,
neuromuscular toxicity, and weight loss.
Hazeldine et al., J. Med. Chem., 2001, 44, 1758-1776, disclose anti-

tumor compounds of the formula:

* l o o—i—acor

20 CHj

wherein, for example, W can be H or Cl; X can be H, Cl, F, or NO,; Y can be H,
F, Cl, Br, I, methoxy or —Nj3; Z can be H, C], or methoxy; and R can be OH,
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There is currently a need for additional anti-tunor agents. Sunmmary of the
I nvention The present invention provides conpounds that -are effective
anti-tunmor 15 agents. Accordingly, conpounds of the invengijghagreoof the
formula (1): xX YN 00- i HC=0-Z wherein 20 AisCHorN, X is F, d, or
Br; Y is hydrogen, hydroxy, or (CrC7)al koxy; and Z is an amno acid, or

het erocycl e; al ly ac tab t r eo. 5 In sone

enbodi nent s, @ﬂ’@ﬁ@‘pgﬁeﬁrg’i‘g rf)%o %% %‘ﬁpﬁﬁfhﬁ%@"{mﬁ%@%’ﬁ?l on which are
conpounds of tHeltg above fornmula (1): wherein 3 3 January 2007 A is CH ;
XisF,d,orBr; Yis %droxy, or (C -Cr)al koxy; and Z is an -NRaRb; 5 where

R and Rb are indﬁw Jefmflﬂﬁ hMed ghem., @@léﬁ)ﬂBQWISCIQEMWkaoyI aryl ,

aryl (C, -C7) al hthe nitrogen to whi ch
they are att‘ac%g'a 08?180 (%frfrgi?tf W&O&gl peri gi?no nor phol i no,

1, 3- benzogli azepi nQepending pheinisi Gl agiohtivh US( Sdridd Noe6@/00%, 824 @Hilgdulyor a

phar naceutrcal?lé))é acce abI e.salt thereof. 10 In sone enbodi nents, there are

al so provi ded T gpplicglion PQWW%4%PEW1%‘MbWWﬂM§H%f t he above
formula (1): 'S‘Eii Cl, or Br; 15 Y is hydrogen, hydroxy,
or (C -C7) aI %@%eg na- %fﬂi{égbgulgv\here Ra and Rb are independently

(G C7)al kanoyl , aryl, aryl (Cr- Cr7)al kyl, or where Ra and Rb together with
the nitrogen to which they are attached are a pyrrolidino, piperidino,

nor phol i no, 1, 3- benzodlazeplno 20 benzodi azepi no, or
1,5-benzodiazep|no or a phar |c le_szi;iaaT/jﬁalt t her eof .
‘ CHy

wherein Y is F, Cl, Br, methyl, or methoxy; or a pharmaceutical]y acceptable salt
10  thereof. |

There is currently a need for additional anti-tumor agents.

Summary of the Invention

The present invention provides. compounds that are effective anti-tumor

15  agents. Accordingly, compounds of the invention are of the formula (I):

A .
[ ;[ AN
. )\ H
X N 0——< >—o—~(':——<:(=0)—z
Y ‘ ,

CH3 0}

wherein
20 | AisCHorN;
XisF, Cl, orBr;
Y is hydrogen, hydroxy, or (C;-C;)alkoxy; and
Z is an amino acid, or heterocycle; |
ora pharmaceuﬁcal]y acceptable salt thereof.
25 In some embodiments, there are also provided compounds of the
invention which are compounds of the above formula (I):

wherein



In sonme enbodi nents, there are al so provided conpounds of the invention

whi ch are conpounds of the above fornmula (I): wherein 25 AisN, Xis F, d,
or Br; Y is hydroxy; and Z is an -NRaRb; where R and R3 anery H@pendent|y
hydr ogen, (C,-C7)al kyl, 30 (Cl-C7)al kanoyl, aryl, aryl (C,-C7)al kyl, or where
RaandRbt ogether with the nitrogen to which they are attached are a
pyrrolidino, pipeijsd@ippo, norpholino, 1, 3-benzodiazepino,

1, 4- benzodi azepi no, or 1,5-benzodi azepi no; or a pharmaceutically acceptable
salt thereof. 47915fa€lk&f93r2007 I n some enbodi nents, there are al so .
provi ded conpoun ) h are corrpounds of the above formila
(I): wherein Ai's ; g}cg?idsrr{ée@éa%g%? Y i s hydrogen, hydroxy, or

(g -C7)al koxy; arphs ad -NR,RANR3Rb; where R. and Rb are independently

(G - C7) al kanoyl ryl yl (g -Cr)al kyl, or Rb toget her with
the nitrdgerk eae&w@ﬂiw%yldsw@daﬁtiyé&ﬂwe&r@l &V\?i}@’?p{ﬁ Fg)aﬂ@i‘ pi peri di no,
nmor phol i no, nzodi azepi no;
or a pharmace ill?ﬁpfy accept abfge%gpgﬁpﬁgggglfz@mﬁgmiﬂn eghgﬁﬁgl so provides a
t her apeut i ¢ thet dredttdched meiatyiyrrolidmoy pipeidino, groppttchino nl , 3+bemmotimkepimgnpr i si ng
' 1 Ni i 0 a  manmal d of such 15 therapy, an effective anount

adm ni stering ee
of a corrpouﬁd“b?nzioﬂ’éz‘?ﬂlr%ﬁf ?’éﬂ’ engiazepPent i on al so provides a therapeutic
met hod to tr&@tphgﬁ,%@ﬁudanyaccegﬁmgh tHeRu@pr i sing adm nistering to -a manmal

in need of such therapy, an fective amount of a conpound of the

inventi df. The i dueome me@dlmntprtbvnede@ala)mrhmldabemnp(mnd&aofhbd to treat cancer
in a 20 manmal ISI co a sterl Q nannal in need of such

t herapy, an mv“iﬂf% 0“8 QINYFE&HT uig nore conpounds of the

i nvention, fmere,gxaml e, a precursor conpound of the formula (1). The

invention al so prp?yiéjﬁs the use of a conpound of the invention in
1s ;

Xis F, Cl, or Br;
15 Y is hydrogen, hydroxy, or (C;-C;)alkoxy; and
Z is -NR Ry;
where R, and Ry are independently (C,-C;)alkanoyl, aryl, aryl(C;-

Cr)alkyl, or where R, and Ry together with the nitrogen to- which they are
attached are a pyrrolidino, piperidino, morpholino, ‘1,3-benzodiazepino, 1,4-

20  benzodiazepino, or 1,5-benzodiazepino; |

or a pharmaceutically acceptable salt thereof.
In some embodiments, there are also provided compounds of the
invention which are compounds of the above formula (I):
wherein
25 AisN;
XisF, Cl, or Br;
Y is hydroxy; and
Zisan -NRRy;
- where R, and Ry, are independently hydrogen, (C;-Cr)alkyl,

30 (C,-Cj)alkanoyl, aryl, aryl(C;-Cr)alkyl, or where R, and R;, together with the
nitrogen to which they are attached are a pyrrolidino, piperidino, morbholino,
1,3-benzodiazepino, 1,4-benzodiazepino, or 1,5-benzodiazepino;
or a pharmaceutically acceptable salt thereof. |
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medi cal therapy. 25 The invention also provides the use of a conmpound of the
invention to manufacture a nedicanent for the treatnent of cancer in a
manmal .  Detail ed Description of the Invention Applicants 3Haweryd08¢over ed

t hat conpounds of the invention of the 30 formula (I), and in vivo |

met abol i zed products of precursor conpounds of the invention of the formula
(1), adm ni stered_al on t S anti-cancer
agents, and for gﬁe T?gnﬁ(%‘é}ﬁ'?ntgﬁﬂégg%eksg% é@a‘% gﬁ({flﬂg%h@The fol |l ow ng
defi ni ti ons iavetius e@ichrd @ssponhderfithesabode famulagt): hal o is fluoro, chloro,
brono, or iodo. Alkyl, alkoxy, etc. .denote both strai ght and branched
groups; but W@F@?ence to an individual radical such as "propyl" = enbraces
onIy the straighty psr}@u n radical, a branched chai.n i soner such as 5

"i sopropyl " bei ng specifically ref erred to. Wen al kyl can be partially
unsat ur atsed, the)éislfy[?lcmﬁrn may conprise one or nore (e.g. 1, 2, 3, or 4)

double or tripI b S in e chai notes a phenyl radical or an
ort ho-fused bi cygﬁs y @.86‘689’?10?‘8 Orr(gﬂpé)ﬁk%ﬁ%r\?f’ﬁg about nine to ten ring
atoms in which atzjseggpfr,one ring is aromatic. 10 "Arylalkyl" or

"aryl (G -C7)al kyl " refer to a group of the fornula aryl(% C7) al kyl -, where
aryl and (Gwigr Blalaprﬂ Rarage uslepenidenino(thefaélkanoyh eryle prl(CarGdrdkydcord,

o Gu Ry iR Lagtt i HelinSITR FGR nag fre b b o e

Tip, Tyrnp a@n‘dﬁhmmlﬂp@uﬁ)ﬁo hm&ﬂrdrho,als,ss “behdodRsepitiv) alabealodFepo, &5 aci ds
(e.g. taurine, phosphoserine, phosphot hreonine, phosphotyrosrne

hydr oxypr ol |1ra%r eQAIEEPE: boxygl ut amat e, hi ppuric acid, oct ahydr oi ndol e- 2-
car boxylic ao?'aq)haﬁﬁa?% tﬂ?lly&c %gt%?lésalh%&fe@f‘ydr oi soqui noI i ne- 3-car boxylic acid,

peni ci |l | am ne, “orni t hine, a- net hyl - al ani ne,

par a- benzoy! phenylhalisentien alscpﬂslemmbgi metapa;tlcpn@hxaﬁt@yhlgblymm ceBar cosi ne, and
tert-butyl glycine The term 20, al so.conpri ses nat uyal d unnat ural am no
aci ds beari r%o‘éihd ﬁmmﬂn%qmparﬁ%@dﬂwﬁr%&r)ﬂgnagmaabnese%@ 4t yl or

benzyl Oﬁxcartﬁ&%’)} )meﬁ’écn\o@'ainoéét &%Q%@&u:ﬂ’&théﬁﬂ{ﬂé}ﬁl%m am no acids protected
at the carboxy term nus .g. as a al kyl phenyl or benzyl ester or

am de; or as an ihmwmlmdmroaﬂﬁmﬁlemﬁmtt@m@hnd talsteat caangrnmaand car boxy
protecting qnous are kno t.0. those skilled.in th aw See 25 for exanple,
T.W G eene, PebYTRGE %E’Sﬁeﬂn OHRMEmaY RGeS PRSPy ®ew  York, 1981,
and r ef er encgfectid Stbuhhf £ddipouofdit Rvedidrd can be linked to the r emai nder
of ‘a conpound of fornula (1) t hr ough the carboxy term nus, the '
The invention also provides a therapeutic method to treat cancer in a
20  mammal, comprising co-administering to 2 mammal in need of such therapy, an
effective amount of a mixture of two or more compounds of the invention, for
example, a precursor compound of the formula (I).
The invention also provides the use of a compound of the invention in
medical therapy.
25 The invention also provides the use of a compound of the invention to

manufacture a medicament for the treatment of cancer in a mammal.

Detailed Description of the Invention

Applicants have discovered that compounds of the invention of the
30  formula (I), and in vivo metabolized products of precursor compounds of the
invention of the formula (I), administered alone or in combination, can be useful

as anti-cancer agents, and for the treatment of cancer.



am no term nus, or through any other conveni ent point of attachnent, such
as, for exanple, through the sulfur of cysteine. A particularly preferred
amino acid 30 is taurine (H2N- (CH2)2-SO3H), or salts thergapdfnuary\/@@@h is
covalently bonded at its N-termnus to the carbonyl of the conpound of-
formula (1). "Heterocycle" enconpasses a Z radical attached or linked to the
carbonyl  carbon Th@f&]o%r%d%ﬁﬁiohbﬁ&t@éd?'ﬁh%s @hemaQcasdiibed: halsed- bi cyclic,

or bridged 6 3 January 20 bicyclic, saturated or unsaturated, ring system
cont ai ni ng f iflueropchlomeebromos Prigdert A, elexlysats-gneit betsiaighb#d one to four
het er oat ons each, sel ected fromthe roun consi Sti of - per oxi de oxygen,
sul fur, and gfanpléeéjs%m%eg%( < eetroeaingn&?%flgl r%%%%ﬁfl&gars PISJL&P 0, (Cl-c4)al kyl,
phenyl or beggytaced¥ify Blelsadighedainayieles bRanetd digin ifdier ¥engsl e, pyrrol i dino,
pi peridino, morpholino, 1,3-benzodiazepino, 1,4-benzodiazepino, or

1, 5- benzodi aZispprapy!” heing iseesifigen refesedioudhanafiod sar be parédhpound that is
separated fr h J t | i i npr,nal 1y, nt. For
exanple, a cgrn%ﬁ%udgtgd’qﬁ%élgg%sﬂg%&l 3{] ceogw %g%h%g{%érfrgq% & fr;rzb ’uécre4 ) gﬁﬁiﬁgol at ed
conmpound. 10 of iPipilé baalds yn theskdinr at ed” nmeans, for exanple, a (G -C7)al kyl
which is optionally partially unsaturated, nmeans the nanmed substituent has
one or more unsat 0F4t AR ,Saé%efwla@%@rmom serhbAsYRICI58TesYCcliSne or nore
triple bonds.,fln bot niBL td feh §fle r - a; d that is
present in aT%dl?\?enm§%aquarrlllt ?tyeat a@%ﬁﬁ{hﬁc&xﬁ%ﬁa@%&%@l1%%??8&8% 60%
70% 80%I1090% and “ArylslkeyltrediayléCi+al)alkgl"tréfer waf grofp of the forpluds argh¢Ci.sol at ed

conpound may be esent t % % . 53% .54% and.the |ike. Preferably the
compound i s é;@é@ﬁmw gre 398@@5’&9@)’3@ ﬁ]cFr?ﬂ%%erfWE@sarteg”val ues thereof. More
preferably the conpouhgd "hﬁino%ﬁﬁ'%&nﬁise@tﬁ%és&ﬁu%??{fth@ﬂ&iufdi‘%ﬁm&%@lcﬁt e val ues

thereof. Even nore preferably 20 the conpound i's present at 99%to 99. 9% and
i nt er medi at e (xglAlesAtghdseoisp, Vs Gluslef @lyablisy Hyhdd o pduswiLys Metesent  at

greater than_99.9% of LV quangity. . " ional” or "optipnally" mean
That the subBheRam Ty TEolP: budtaL L HLp of SHar: Bival B HERE Mot ooaur,
and that j5heqgigs @ 4. Rauring, pHasphese el prosRtiviRgoninélPhesphbgréneNt or condi tion
occurs and instances in which it does not. For 25 exanple, "optionally
substi t ut ed" hidrakepreling sunmasamerygusmate; ipperiaweyd ipetapydreimdeletfat need not be

ut ed” s gutRi et bignerc eletiat
st tuent FROPRIRG, Sl L AR Sp A OR SaERG B oot 1 & ot

i ncl uded. Theesicilllamine, adithie, citrilfne] c-grettiyplakinine, sdig-be@dylphamdalidige,| | ke are
used ‘

phenylglycine, propargylglycine, sarcosine, and tert-butylglycine). The term
20  also comprises natural and unnatural amino acids bearing a conventional amino
protecting group (e.g. acetyl or benzyloxycarbonyl), as well as natural and
- unnatural amino acids protected at the carboxy terminus (e.g. as a (Cl-C7)alkyl,
phenyl or benzy! ester or amide; or as an o-methylbenzyl amide). Other suitable
amino and carboxy protecting groups are known to those skilled in the art (See
25  for example, T.W. Greene, Protecting Groups In Organic Synthesis; Wiley: New
York, 1981, and references cited therein). An amino acid can be linked to the
remainder of a compound of formula (I) through the carboxy terminus, the
amino terminus, or through any other convenient point of attachmeﬁt, such as,
for example, through the sulfur of cysteine. A particularly preferred amino acid
30 is taurine ( HN-(CH;),-SO3;H), or salts thereof, which is covalently bonded at its |
N-terminus to the carbonyl of the compound of formula (I).
“Heterocycle” encompasses a Z radical attached or linked to the carbonyl
carbon via a nitrogen ring atom of a monocyclic, fused-bicyclic, or bridged-

6



30 illustratively and are not intended to Iimt the present invention. The
indefinite articles "a" and "an" mean "at |east one" or "one or nore" when
used in this application, including the clains, unless spetianparapf0/

i ndicated otherwise. 7 3 January 2007 It will be appreciated by those
skilled in the art that conpounds of the invention having a chiral center

may exi st i nyighdic Danirsied @ttlﬁﬂathﬁte‘apﬁlh%3@|sieﬁl @ﬁtzhfﬁﬁg fiedr fRPRMAMg forms. Some
conpounds nay exhibit pol ynor phi sm is to be "understood that the present

i nvention erﬂimpe@sesnan@carmnﬂ@ne t?pfpllfdlﬂtﬂr?ata@ﬁ each, seBeigd frppohphi ¢, or
stereoi soneric for 0 oun i nvention,
~whi ch posses%ro?ﬁ"reo n}ssg?%? OP opp (rleeos %‘s%‘?ﬂ re:gx%hacf?e”gt 0“3%(%@8{*‘ El%ubvell known
in the art how wgerproemﬂ&)qmmﬁhdyy paeryl vEbdneyNEPréfeaed Hetarmmes by
resolution of the racem c formby recrystallization techniques, by synthesis

from opti cagampeafor Fxasple, AYEPRENRIRSFREP MOpROLRY,  gi-bagodipsRIng, or by
chr onmat Ograpph%eﬂz%dﬁﬁgﬁﬂc@t&?@ b‘éﬁid?lgazgprﬁ@' ral stationary phase) and how to

det erm ne exanp tunor tivity, herbicidal activity, or other
t herapeutic acti vAi Ms@lsttmgcotﬂpeuncsteﬁmsimrachohqmnﬁd dmsrsrsreﬁmatedrﬁromrthe; or. using

other simlar tests whi h are in the art ecrfrgand preferred
val ues | i st AVHRIBGRARY ‘r"Bd‘r’B@f “°§’E?B PrFfFé‘ﬁt or eéﬁ’ﬂ?plei?) are for

illTustrati Onm%m)élse LRARY fidsh ﬁlgﬁree(g(ﬁllogg& &tlmﬁtedﬂg&h qval ues or other values
wi thin define ran es for the radicals and substituents. The conmpounds of

the invelfxi on i n¢Padilly onpabuated” méanfs,cﬁonmaapod,)l(ﬁ&ﬁv)a@(yawyiobdsrbi nation of

t he val ues, ecr i c_val ues ific referred val ues
descri bed h f‘ﬂ Y Bt é‘@?q‘t\“g%fjﬂ}eﬁf%‘ EAeaIS %%%Fgﬁﬂﬁ > ethyl,
propyl, i sopgRMMtatioRd) kidhias ohé Br BbieYdoubls 86nd2UbNd or rRGBiNple | b&r@e&t yl', hexyl, or
heptyl; (Cl-C7)al koxy can be nethoxy, et hoxy, propoxy, i sopropoxy, butoxy,

i so- but oxy, - but oxy, pentoxy, 3-pentoxy, hexyl oxy, -1-nethyl hexyl oxy, or

hepty1 06y: (G - Il AN Lo 351581 Uonp RHRAR W bsdiph Ayl PETE a0V,

4- et hyl pent anoyl exanoy enyl i ndenyl,

or naphtisyl . quatiety af £¢orcéntedtioy lof htSlea!;ﬂS(a%,Lﬂ(}% em)wmow;t@t)r/oadnliy unsaturated, it
can specifically _be vinyl, allyl, |-propenyl, 2-propenyl, 1-butenyl,
2-but enyl , 3ntegyediplyvalugs técll%f d’ir g¥appple, pn t@}]gqmpozmg@}wé)ﬁweseq pent enyl ,

topent eyl dsibpumb nbpugtul i Peremn nobiogpyl psrenil ety

2- pentynyl , %)/perﬂfy’/ayhd intefmpdinte walpks thérebf Xdoee-preferaply th2 ebmpoumdlis  3- hexynyl ,

4-hexynyl, oprresent at)%g}o t0'99%, and intermediate values thereof. Even more preferably

20  the compound is present at 99% to 99.9% and intermediate values thereof. Most
preferably the compound is present at greater than 99.9% of a given quantity.

“Optional” or “optionally” mean that the subsequently described event or

condition may but need not occur, and that the description includes instances
where the event or condition occurs and instances in whieh it does not. For

25  example, “optionally substituted” means that the named substituent may be
present but need not be present, and the description includes situations where the
named substituent is included and situations where the named substituent is not
included.

2 &

The terms “include”, “for example”, “such as”, and the like are used
30 illustratively and are not intended to limit the present invention.
The indefinite articles "a” and "an" mean "at least one” or “one or more"
when used in this application, including the claims, unless speciﬁeelly indicated

otherwise.



A specific value for Xis F, d, or Br. Another specific value for Xis C.
8 3 January 2007 Another specific value for Xis Br. A specific value for Y

i s hydrogen, hydroxy, or (Cl-C7)al koxy. Another specifi C‘S&\é@aw?r Yis
hydrogen (-H). Another specific value for Y is hydroxy (- : Anot her
specific value for Y is (G -C7)al koxy. ~Another specific value for Y is

met hoxy (-Owe). ;, A,specifli £.QL% 41 1St N Al er specific
value for Z is Itl\‘ﬂ/—ijzl.s[’l%a H‘%‘f %ée\ré%ggg%s’le .f“é‘)é%’fﬁ‘éa@atﬁgﬁ“&mﬂéﬁgﬁ‘g 10 Anot her
speci fic valwsatidohaving Schifd{ Cindoranay uxist hveindiecicdlited invedticallyf xive i s
pyrrolidino. Another specific value for Z is piperidino, Another specific
val ue for 204 EcemicdRBRS mPme pTeRMEdS @R exibit polymaephissr yisitg be

1, 3- benzodi ' Lf I Silaifi- gz odi azepi no.
Anot her spggfzﬁ%%\?gﬂaﬁ@e%quﬁvse%%&g%égﬁ?\é%eg% p@é%r;c’ O}rtl%%l e%%sg’eci fic val ue
for Z i$§ apoBmonshiéirdtercofoatehie forapecmixtarey tHen®f fadra cdmpsuraiofabgha- am no

20 ai om haViAELeP. RO SY B SEBGRPBBRR SFR DALY, 1SS WAl at 1 on. Aot her
mon- hydr og e B B D R opeci 1 val ug
for Z is NebsploHa) 2f BEBitemidfimmherrespdeilizatoornathmeyuies by Aynthesr@hlZ- CO2H_ 25
Conpounds. GPHGeUTAERE TG PR Bl DU SHEFEI o D ErORF BB ear | ng ¢ he

net hyl 191 ougpatatiohsinB@ chifhl GahbEPhale) aRd héw s 8di8hiiRd r&QuRApRf conmpounds of
Formula (1) "are conpounds wherein the carbon bearing the methyl group is in

the (L) conhii-gumenactnity,derbividsl et aty, evethentherepaytic mpieviiymsmgttheon are, for
2 A (7- Nt iR YRS pe B BHA R b RO BRS PR °5 °°
in the art. ‘
Specific and preferred values listed below for radicals, substituents, and

15 ranges, are for illustration only; they do not exclude other defined values or other
values within defined ranges for the radicals and substituents. The compounds
of the invention include compounds of formula (I) having any combination of
the values, specific values, more specific values, and preferred values described
herein.

20 Specifically, (C,-C5)alkyl can be methyl, ethyl, propyl, isopropyl, bﬁtyl,
1so-butyl, sec-butyl, pentyl, 3-pentyl, hexyl, or heptyl; (C,;-C;)alkoxy can be
methoxy, ethoxy, propoxy,: isopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy,
3-pentoxy; hexyloxy,-1-methylhexyloxy, or heptyloxy; (C;-C7)alkanoyl can be
acetyl, propanoyl, butanoyl, pentanoyl, 4-methylpentanoyl, hexanoyl, or

25  heptanoyl; aryl can be phenyl, indenyl, or naphthyl.

When (C;-Cy)alkyl is unsaturated or partially unsaturated, it can
specifically be vinyl; allyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-
butenyl, 1,3-butadienyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-
hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, ethynyl, 1-propynyl, 2-

30  propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl,
4-pentynyl, 5-hexene-1-ynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, or 5-hexynyl.

A specific value for X is F, Cl, or Br.

Another Speciﬁc value for X 1s Cl.

8



3 January 2007 (2-(4-(7-Chloro-2-quinoxalinyl)oxy)phenoxy) propionylam no
et hanesul fonic acid; (2-(4-(7-Brono-2-quinolinyl)oxy)phenoxy)

pr opi onyl ami no et hanesul foni ¢ aci d; 3 January 2007
{2-{4-(7-Brono-qui nolin-2-yl oxy) phenoxy} propionyl am no} acetic acid; 5
{2-{4-(7-Cnhl oro-qui noxal i n-2-yl oxy) - phenoxy} propionyl am no} acetic acid,

(R (2-(4-(7-Br mﬂ?e-rglggcgm vald theXM3 Bhenoxy) propi onyl am no et hanesul fonic
acid; (R {2-[4-(7-Brono-quinolin-2-yloxy)-phenoxy] -propionyl an no} acetic
acid; and 10 (R sgegiffcaafup-fahY as kydegendwdrdxy, @ (h dxyalkqxbienoxy} propi onyl

am no} acetic cid: or ar. maceut,i.cal acgeptabl e salts thereof. Preferred
conpounds of th?‘qoﬁleféﬁﬁcgﬂc‘g?{ge,f% %rlg@déﬁ%flgﬁ_ﬁof fornula: N- C('O-Z 15 X
N/ o\ / OGC Hhoteetgecid wald for Y ié Bydaydrgren or (Cl-C7)al koxy, and Z is
-NLRB, or an amno acid;_ and conpounds of the invention of the fornula: H

j-00_OH 20 YioHsr spgseicevajus for ¥jis €n-@palkoxyi s hydrogen or (C, - C7) al koxy,
and Z is -NRaRb,, 0 L e : utically acceptable salts
orthe?g?ec %%e%* ? is 5%18%?( pﬁ}ge%

thereof. More preferably, the conpoun i nvention are of the fornul a:
25 10 3 January R2&¥éifichtalde fof X1€Z¥% -NRGRY / O-CH q( 0)-Z 3 where X is d or
Br, Y is hydrogen or nethoxy, and_Z i s _an am no acid; or pharmaceutically
accept abl e sal ts“*ftqqgé?ﬁ‘:!ﬁ@a@eifmzhﬁﬁl‘@{breferabl y, the conpounds of the

invention are ofyfhe fs;%cmg VAlue for Z is-NHCH;,
10 - Another specific value for Z 1s -N(CHa),.
Another specific value for Z is pyrrolidino.
Another specific value for Z is pipéridino.
Another specific value for Z is morpholino.
Another specific value for Z is 1,3-benzodiazepino.
15 Another specific value for Z is 1,4-benzodiazepino.
Another specific value for Z is 1,5-benzodiazepino.
Another specific value for Z is an amino acid.
Another specific value for Z is an alpha-amino acid.
Another specific value for Z is an amino acid having an alpha-carbon
20  atom having a non-hydrogen substituent in the (L) configuration.
Another specific value for Z is an amino acid having an alpha-carbon
atom having a non-hydrogen substituent in the (D) configuration.
Another speciﬁcr value for Z is -NH-(CH,),-SOsH,
| Another specific vahie for Z is -NH-CH,-CO,H.
25 - Another specific value for Z is -NH-CH(CH»)-CO-H.
A specific group of compounds of Formula (I) are compounds wherein
the carbon bearing the methyl group is in the (D) configuration. |
A preferred group of compounds of Formula (T) are compounds wherein
the carbon bearing the methyl group is in the (L) configuration.
30 Preferred compounds of the invention are, for example:
2-{4-((7-Bromo-2-quinolinyl)oxy)phenoxy} propionmethylamide;
2- {4-((7-Chloro-2—quinolinyl)oxy)phenoxy} propiondimethylamide;



H/ HO a3v\/nereX|sCI or Br, Y is hydrogen or nethoxy, Z is an am no
acid of the 10 corresponding (R) enantioner(s); or pharnaceuticall y
acceptabl e salts thereof. The invention also provides a tg %‘rg d7c met hod
to treat cancer in a mamml, conprising adm nistering to in need
of such therapy, an effective anount of a conpound of the invention, for

I he f |
oo PR ol VU bl i o '

co-adm ni straélaon of different conpounds of the invention of the fornula
(1), for exa a mxture of two or nmore conpounds of forpula (1). In

cases where %Gu%@maz—gu@ahwlwmwam)a@peloayla@momﬂaan@wlfoawmcsct abl e

non-t oxi c aC| s as salts may
be 20 appro r| at ??%’1“5‘3"‘ 21% %&%%tp%baﬁ%}&g@gggggﬁgﬂsaI ts are
organi c agi d{aqm(vmlbr@qhﬁasx5IMI@MXWﬁMnm}qﬁombmﬁIanﬁm}mcancpicycs,l ol ogi cal
acceptabl e anion, for ex syl at e, nethanesul fonate, etate,
citrate, mal 8Rat%e(4- (t7aﬁr95’r°a3c %“1HOW®8¥WBP@°XM)3H‘Z’(S&’c"é’]m&%‘bcﬁﬁﬁ‘ﬁ?sél fonic

a- ket ogl ut ar gg]? and a gl ycerophosphate. Suitable inorganic salts nmay al so
be formed, incl’uding hydrochloride, sulfate, 25 nitrate, bicarbonate, and
car bonat e sa(R)s {2phi-Benearjiiaalin-9-yhoye phabk gl -igapivaylamyndj e aeehit adcnbd usi ng
st andard procedures wel |l known in the art, for exanple by reacting a
sufficiently aphsic 11 3 January 2007 conpound such as an amne with a
sui t abl ejgci ghyafhaudy r@u@}o%m%rpsu fa PhAEEeP éﬁ%lgn)ﬁn'aﬁ% g%&%' met al
(e.g., sodium” potassium or of " al kal1'n earth

cal ci um sal agd;of car boxyl | c aC| ds can al so be made. The corrpounds of

Formula (1) can be f!or rrul hca ngceggﬁlggg]gﬁstgtl [ 5 conposi tions and

adni ni stered to a%% uman patient in a variety of
fornms adapted to P&&n@&@&ﬁﬁoxﬁﬂ@bﬁth@ﬁn@ﬂf@rﬂh&tfbﬂé)da%[ble lof formuf¥ al 1y or
parenterally, by intravenous, intranuscul ar, topical or subcutaneous routes.
Thus, the present conpounds nay be system caIIy adm nistered, e.g., orally,
in conbi nation with a phar eutycally acceptable vehicle such as an 10
inert diluent or an assim £ et ble carrier. They may be enclosed in hard
or soft shell gelatin cap§ pressed into tablets, or may be

i patTEenetdzdi et. For oral
therapeujsc admnistration,vthe active-eonpoung,nay be conbined with one or
nore excipients and used in the form of i ngesti bl e tablets, buccal.

tabl ets, troches,

where X 1s Cl, Y is hydrogen or (C,-C7)alkoxy,v and Z is -NR;R;, or an amino

acid; and compounds of the invention of the formula:

H
C.
\ ' .
;l\ H
X S ) O-——(')-——C(=O)-Z
Y CHy

20
where X is Cl or Br, Y is hydrogen or (C;-C;)alkoxy, and Z is -NR,Ry, or an
amino acid; or pharmaceutically acceptable salts thereof.
More preferably, the compounds of the invention are of the formula:
25

10



33

15 capsul es, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at |east 0.1%of active
compound. The percentage of the compositions and prepar at3 BawryP7 of
course, be varied and nay conveniently be between about 2 to about 60% of
the weight of a given unit dosage form The anpbunt of active conpound in
such therapeutically useful 20 conpositions-is such that an effective dosage
| evel will be obtained. The ta troches, pills, capsules, and the |ike
may al so contain the follo bi ngers such as gum tragacanth, acaci a,
corn starch or gelatin;, ex it s~such Aas dj cal di um_(phosphate; a

di sintegrating agent such £ Nstafc 7 a?'é’?s‘f%ff&ﬁ, al ginic acid and
the like; a lubricant such as Ywagnesi um 25 St ear ata®s and a sweet eni ng agent
such as sucrose, fructose, |actose or aspartane or a flavoring agent such
as peppermnt, oil of wintergreen, or cherry flavoring nay be added. Wen
the unit dosagere0{sTlios BR ¥ &5/t den of me®Byx ¢ @hd &iifan hiklinoadidi bi on to materials
of the above type, a liquid carrier, such as a vegetable oil or a

pol yet hyl enephdrpeesuticaliyracenpiabdn $7dts thesori al s nay be present as coatings or
to 30 ot herw se npgh t [ f i i e form For
i nst ance, 5 t abl e'?ggh Ipr?éf‘i Its}?fegarw)ig%gégﬁ §ﬁ’$§§"6éﬁeg§%‘i?‘e‘8“%eﬁy tl{l}eeﬁgrﬁ\?l%., wax,
shellac or sugar and the like. A syrup or elixir may contain the active
conmpound, sucrose or fructose as g sweetening agent, methyl and

propyl parabens as preservatives, acdye and 12 3 January 2007 flavoring
such as cherry or orange fla Of tour se, any material used in preparing
any unit dosage form shoul d phar phaceut ) | y aggept abl e and
substantially non-toxic i Xt hef anotint sCe Q—th—@(d@-iZti on, the active
conpound may be incorporated iywwito sustainee—f el ea%aapreparati ons and
devices. 5 The active conpound nmay al so be adm ni stered intravenously or
intraperitoneally by infusion or injection. Solutions of the active conpound
or its salt J i Ly M i fh a nontoxic
surfactant. alﬂg%;?(egg{]gﬁr‘lggg%ﬁsqajldgbé\éﬁg%retggﬁ’g) Q%la%?@gc%?%?%\gi qui d

pol yet hyl@necgraspariding (R ehatietner(s); anphafhadeutiedlytabespesdle saitsl thereofii | s. Under
ordi nary conditions of st oria\ge 10 and use, .these preparations contain a
preservative to ptBYENELUCRE SQIPH?M“?Fséfther?'ﬁet‘%B‘Fé’SHit%FfEa.‘t CHMET Prar maceut i cal
dosage T or I nattint ARlofpiGihg linfiili i} 9% nldbirhAiiP R sull ki 31 €711 € aqueous
sol utions or dispersions. or I

steril € powders conprising the “‘active
i ngr edi ent whifedtivarmovd @bt edmpoymdtdi¢hearvatiporianeaoplgprepmpatndaf of sterile

1o ect a0l 7B bR R SAGAG RormR R ipgcarpyl e
fluid angs present invention includes co-administration of different compounds of the
invention of the formula (I), for example, a mixture of two or more compounds
of formula (I).
| Tn cases where cdmpbunds are sufﬁéientiy basic or acidic to form stable
non-toxic acid or base salts, administration of the compounds as salts may be
20  appropriate. Examples of pharmaceutically acceptable salts are organic acid
addition salts formed with acids which form a physiological accepfable anion,
for example, tosylate, methanesulfonate, acetate, citrate, malonate, tartarate,
succinate, benzoate, ascorbate, a-ketoglutarate, and o-glycerophosphate.
Suitable inorganic salts may also be formed, including hydrochloride, sulfate,
25  nitrate, bicarbonate, and carbonate salts.
Pharmaceutically acceptable salts may be obtained using standard

procedures well known in the art, for example by reacting a sufficiently basic

11



s

stabl e under the conditions of manufacture and storage. The liquid carrier
or vehicle can be a solvent or |iquid dispersion nedium conprising, for
exanpl e, water, ethanol, a polyol (for exanple glycerol, Yropyy 20 gl ycol
liquid 20 pol yethylene glycols, and the |ike), vegetable oils, nontoxic

gl yceryl esters, and suitable m xtures thereof. The proper fluidity can be

mai nt ai ned, E&hpRmalidneas anBrhitdwith @ sulabiecdtidifdriipg a@hpselopigalihe mai nt enance
of the requi redp particle size in thecase of dispersions or by the use of
surf act ant s. acrartable avient Pdaligretel{e 2. sedp@nPeIpssHne PIFhiyEN ;08 A2 be brought

about by var LotSnal (0GR saR AhoaDhd ftah AIBRhagCl O exampl e

par abens, "sorbic acid, thinerosal, and the like. In
many cases, it w The fenppuedssfdoimuladl)icas be demusatdoasiphameegeutica] f or exanpl e,

sugars, buffers or. sodi chl oride. Prolonged absorption of .the injectable
conposi ti nsC‘&’BJPPSB@“BP’éfﬂ@rﬁ‘méﬁ?fﬁﬁittoﬁﬁ“malﬂfg’g’qshSE‘ SEOHPBEPERTRE  of agents

del ayi ng aPSQRIPrE)«%t?Bf fo E,a@aﬁ?e@% the &BMrBM@‘oWQ&HﬁE&:%E&{,?p@@ﬁllﬁ%} atin. 30 -
Sterile injectable solutions are prepared by incorporating the active

conmpound i n parentermdjy) yadtravenows, intramub@ilapiopwpl drasnboutaeowsToutss.t h vari ous of

the other ingredjents enunerated apove,, as required,. followed by filter
sterilization. | BighePRSERt sPmOPEIS Ay RS ISPy sghipisred St | on of

sterile injegtdhlig ca&byﬁa{i&mﬁha%ﬁm%;aéaméamdya@%@&zblewaﬁglers@étpisraﬁd met hods  of
preparation are vacuum drying and freeze drying techni ques, which yield a

powder of0t hineggliluens or pyg pssunidable gsiiblg camigr. ablytmaynd enclgesst inddrd argr edi ent
present in th revipusly sterile-filtered,solutions. For topical

adm ni strati (s)oﬁi? g‘{eﬁge% "égépr? feé’cf"n%’o enct?gjpﬁ;hsﬁedolé’?oa%%‘efse%f T 0%6 pure form i.e.,
when they ar éncbipgtiitélisdirecQyveitrihe fobd f the pgeéeE dlek.YFdrora esdriphatie t o

adm nister themto the skin as conpgositions or fornulations, in conbination
with a der mafdngipteben, fhepet upeemipaungd srayibscompHicd Witkegne 9 MRS 0l i d or a
liquid. Usefy]_. i I inc -] Vi i uch as talc,
cl oy, i or oy P} e Rl e ArBEb AR Tl E ML AR RS, WIS N B2 L0

| i qui d chsri eapuled @likins lsuspensiarisesyrumti wefehsy bnd thieflibei Sach(doipo}itiom cohol s or
glycols or water al coholé(gll(gcol .bl ends i(yn- i ch the present conpounds can
be di ssol ved2tpreparatipns shepld contaip atleps) 8170 063%41ve SPRRdt Ve with the ai d of

non-toxic s UF@@&MQ{% 0¥ the AHIpS¥iABhSarfiEpaiitioht #RYACHEsaM vafei djsonal

{
antim crobial agents can be added t optim ze the properties for a given
use. The resuolayamvehiegtly be baswpesattoubh o abant 60 dbthepysight df & goyen aig or bent

PR e, PR ORI T UL, o e
synt het i g0 pokypdsHtiont &f du¥h Bfat &iseffdcald Yosagd RvalallivedbthiRat ers, fatty
al cohol s, nodified celluloses or nodified mneral materials can al so
The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacié, corn starch or gelatin;
excipients such as dicalcium phosphate; a disintegrating agent such as corn
starch, potaio starch, alginic acid and the like; a lubricant such as magnesium
‘25 stearate; and a sweetening agent such as sucrose, fructose, lactose or aspartame
or a flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring
may be added. When the unit dosage form is a capsule, it may contain, in
addition to materials of the above type, a liquid carrier, such as a vegetable oil or
a polyethylene glycol. Various other materials may be present as coatings or to
30  otherwise modify the physical form of the solid unit dosage form. For instance,
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

12



be enployed with liquid carriers to form spreadabl e pastes, gels, ointnents,
20 soaps, and the like, for application directly to the skin of the user.
Exanpl es of useful dermatol ogi cal conpositions which can bzJasag206y deliver
t he conpounds of Forrmula (I) to the skin are known. to the art; for

exanpl e; see Jacquet et al. (US.-Pat. No. 4;608,392), Ceria (US. Pat. No.
4,992,478), gmth et al. (U S. Pat.. No. 4,559, 157), and Wortzman (U. S. Pat.
No. 25 4, 826?‘5’6’81ﬂ.SU@;3éf°ﬂ}§“568%%f§%%§ ot et ‘EP_b‘ﬁsﬁo‘fﬂéRdgatB‘?g \é“r“)j_ﬂﬂl a (1) can be
det er m ned byrepm@azluﬂg dbHGE Forl shBikinR ph&ilaébintall PR epibl¥by® activity in
ani mal nodel's.” Methods for the extrapolation of effective dosages in mce,
and ot her an$ubafastialtymohttoxinsn thg pmokmis wmployed. hi additionfthe adwanpl e, see U. S.

Pat. No. 4,938,949. 30.The amount. of the conmpound, or. an aciive salt or

dor i vat i ve ¢ HabRa miay b5 e BRI el fnef Pt ie R SR “onl y i ¢
the partigul ar saftfe a%ﬁb@@érﬁﬁbunb%ag&h@%e%ﬁﬁhih@&dﬁxﬂ#hk/&ldi’lfsly&ﬂm nistration, the
nature of the condition being 14 3 January 2007 treated and the age and
condi ti on of intrapergensanby dasign o1 injsetian. tsoxfﬁtoé’# of the aetive cgmpewdt ¢ron of t he
attendant physigcian or_clinician., The ound .I.s conveni ent adm ni stered
in unit dosaé%s tSF?‘H Qef-%gpareilgn%q%ri 01;(:1‘.@‘?61?% nilxr'fél “ghiaomf,t%f)surrr%féﬁét; conveniently
10 to 750 nuDisBersivastan disocseprepir@inlglycel, Hquidsilydimyieit @icolct i ve ingredi ent
per unit dosage form The desired dose may conveniently be presented in a

si ngl e dose Bace#, arf ppdwgs besatanddnions sadea erdipary sprdifiensaf storageer val s, for
exanpl e; ;@S ool = sub-dose itself
maybe fulr(?he%a/é@fs\?i tﬂés%?r?agaﬁgﬁs %]%%Pgs%%%ggg(??i{ﬁgg%r%?éo oo(gfel y spaced

admi ni st rat i mitsoorgshisiie conpounds of the invention are effective anti-tunor
agents and have higher poten(f and/or reduced toxicity as, conpared to
XK469. Pref er abl yThe rg@ﬁﬁ%fﬁ%%a Hpsagnorms 5 e WicstiR PRIBISioBtAt and | ess

toxi c than : i I @l1s] l.?sl?(g met abol i sm
encount er edxm\;\nél'?lﬁe §(%1§9a qé&l% g‘?l}lﬁ%{ag\? g dgspﬂ?l:‘oﬁ géﬂeﬁnlﬁg%\g%ﬁ f@ﬁ%r ot trée: t han

XK469. 15 Thertiye ageedient mbethtaroadapted\forkbs exthmpanaaecs prepetahadef sidrile r eat i ng
cancer i a. m |, .whi. i hv.ol ve adm ni stering,to a mmal havi ng cancer
o ert eclt vam GBI e soRGE R GPa RO A RE T nvent o A
manmal i ncl Ugigssomes. Pl alfRdass, the TRiatd QS8EH forfi 3RGUIE be §BkileNBuid BRY1 Ne, ovi ne,
equi ne, porcine, caprine, and the |ike’ Cancer refers to any various type
of mal i gnant stelde pndes the dopditios efxaanlasture endotioregn cBre liquiderstiervancer, nel anona
and I'eukem "-i\'leh"iicc(ajI i b es%?\}’ea ori IRpid” cﬂ"sirea%nerrniegigr% ct()% %rs]inunoesyi(alh{i e!e cel lular
proliferation, 6 unregu dr &y gropmﬂr‘%, PHSINE, for examprc, '

water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid

20  polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and
suitable mixtures thereof. The proper fluidity can be maintained, for example,
by the formation of liposomes, by the maintenance of the required particle size
in the case of dispersions or by the use of surfactants. The prevention of the
action of microorganisms can be brought about by various antibacterial and

25  antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In'many cases, it will be preferable to include isotonic
agents, for example, sugars, buffers or sodium chlonde. Prolonged absorption of
the injectable compositions can be brought about by the use in the compositions
of agents delaying absorption, for example, aluminum monostearate and gelatin.

30 Sterile iny ectable 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,
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| ack of differentiation, .local tissue invasion, and netastasis. The ability
of a conpound of the invention to treat cancer may be detgkg{lmgm@y usi ng
assays well known to the art. For exanple, the design of reat nent
protocols, toxicity eval uati on, data analysis, quantification of tunor cell

kill, and the b| ol og| cal ni fi cance of the use of ran | ant abl e tunors
screens are HEQuemedk@eth Pﬁiﬁ d’d?RaF*’é‘ﬁna‘EEB’aF'i"{’? bng %% treat cancer

TRy e, det eiahaksUBh R yidPs 194 ofedaniphetidichi Aaenmml owi ng gener al

met hodol ogi es oye eval uati ng o t he invention and
known ant i - cdesired ingoetion prisent 158 pﬂarmma]ry)staﬂﬂﬁlter‘édlsdnum ani mal mai nt enance

- Pancreatic ductal _adenocgar.ci. noma- 03, na ry adenocar ci no 16/ C,  manmary
adenocar ci nonma- 17FQdpPpic ﬁgmﬁﬂﬂﬁaﬁloﬂ’ér‘%ﬂr(‘if%w?ﬁékp & mMg¥ Bamﬂaefj st udi es.

Tunors wege Pﬁﬂe"f&fi’ﬁ Redwhen {9 af@l ?dsStHoWeOeroft vﬁll'g@h&alﬁ@ée%&étﬁe for 5 Panc-03
and C3H for the marmary tunofs) /c SCID mce (B and-T cell deficient)

wer e used foadmlmmmrtmmtéﬂslﬁnesmomemom’@napl}tlomml@mbma@bm ng the human

mel anoma LOX, rans |l anted in t he ria hybri d
(Booor1 = Covih Peramap el AR Rl pfren, Prfapany PERFBNo 30kigieh (or ¢ he
chenot her apy tri apseful gaduxcmlml inéTR&SEnePOdlYideR sdidssuélPis teRCdlagXper i nent 10
were within 5 granms, and all mce were over 17 grans at the start of

t her apy. Thelgpeestalinece lwnsei slicas dommanad fiket ldre. déseful Beidearriersenot her apy of
sol i d tugprs; ANJIRlS V}ﬁﬁx%tfgpﬁllfé%de BM t%@olﬁ;‘l’?&r&l?&? USi e th 30 to 60 ng

tumor 15 frag ment e b troca aaln pool ed before

unsel ective aldblﬁl[gl)lhutblamS;leKiehmaﬁ)rdsm cbmpamﬂngmhna@dlsmmdrcﬁl groups. For
early stage _treatment, chenotherapy was started within I _to 3 days after
tumor i npl antigpsresd atﬁiﬁqt@eﬂwlsﬂmﬂlwanaéd plRon-teKigsIftants el | (101 to

108 col 1) . ROl SRS Bl AGRi kRSBl Sperdienlas e e al | oved

to-grow for e or nore ore treatment Wes start unors were
nmeasur ed wi t bptamize klicpeoperinsder a giverkbse. The c&suhmﬁdiqsﬂ&bnfpmadnmnroet hei r

tunmors reached . 1,500 Tunor. hts are fro t wo- di nensi onal

measur eniﬁt sappheq%%} %bﬁﬁpa(’f ﬁ’sﬁJg‘% ’mprfgn%e ‘i"’ﬁes Other gressiees) are t he

tumor | engt hor gigeWoflioind Bfféc'f@@areaf ﬁ'iﬁﬁ'x pV é!or gerodolshrR)t S for assessing
S

anti-tunmor activity for solid tunor | oW ng quantitative endpoints
were used to asse$hickevers-sucinag synthetic polymers fatty acids, fatty acid salts and

esters, fatty alcohols, modified celluloses or modified mineral materials can also
be employed with liquid carriers to form spreadable pastes, gels, ointments,
20  soaps, and the like, for application directly to the skin of the user.
Examples of useful dermatological compositions which can be used to
deliver the compounds of Formula () to the skin are known to the art; for
~example; see Jacquet et-al.-(U.S. Pat. No. 4;608,392), Geria (U.S. Pat. No.
' 4,992,478)7, Smith et al. (U.S. Pat. No. 4,559,157), and Wortzman (U.S. Pat. No.
25 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
for the extrapolation of effective dosages in mice, and other animals, to ’hurnans
are known to the art; for example, see U.S. Pat. No. 4,938,949.
30 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

14



activity: a) Tunor growh delay (T-C value), where T is the nedian tine (in
30 days) required for the treatnment group tunors to reach a predeterm ned
size (e.g., 1,000 ng), and Cis the nedian time (in days)3fapary B07cont r ol
group tunors to reach the same size. Tunor-free survivors were are excl uded
fromthese 16 3 January 2007 calculations (cures are tabul ated separately).

- This value is_an,i rtant criteriop.of anti-tunpr effect] ess because it
al l ows the q%ﬁﬁ?ﬁ?ﬁ@gﬁa% Coflﬂﬁr?(ﬁ ogtgfpatkeln? %mdtw%}) e(l,gsl%’ﬁﬁeyt%{g% of tunmor cell
kill for sub@wcanerYsthy aft&dhngshovitagor éinigss. The logio cell kill was
calculated fromthe following formula: 5 Log 10 cell kill total (gross) =

(T-C val ue in daydhe tompoupd)is gopysmentlyadmingstered &n wnbdesagoforgi Bt h del ay as

descri bed abqy nd. Td. | e 2V |.i j ez (I n, days),
esti mat ed fr%’r{nsPﬁg’ 03%&@%%%%’?%%“1 | rrllggﬁ?rg&qlab tkgg?yﬁi’(ﬁﬁe‘{a}? growt h pl ot
of the coftr ebn@hizy,!30Me 560 hig/mxfantvtihgledightget bnif 48Agé mB00 Ny range) .

The convérsion of the T-C values to I‘o%i ncell kill is _possible because the
Td of tumors re- grAbaAsHFeHdete MAVConKERRNtY RE Presped I 1eingls dpsseor 8  val ues of

the tumors inHd RAEHGAREFR!at gﬂ??ﬁ}éitaie%t%ﬁjaﬁ?fo?gx%}g@‘asas &Bfﬁa{efeor hi storic

in vivo evaluation data as well a 15 presen here,” it is of value
t o conpar e | doprlor iMoresubbdrses far day. tThe sitsdast itself ey by furthef midedfe.g.est i ng

schedul es. For this purpose, an activity table was created, and is

present ed bel“btﬁ/.anPP‘bngR)tfﬂlﬁr%%%ﬂéeﬁl%ﬁpaf‘?ﬁla%é“ﬁwsﬁ@toﬂl\?i ty rating of +++ to ++++
is needgd to effqpt cdﬂﬁﬁ&dn@& of @8 iRSRtidARrd EctiPE arﬁpﬂﬂhﬁta@eﬂt@ﬂ{d%%_on (CR) of
100 to 300 ng size nmasses of nost transplanted solid tunors of mce. Thus,

an activity aghenpditengyahd/er mduced toiscifyceswomphred s X K9 aBredereblye by usual
clinical criteria., 1S reduction in noy ) I _than 50% of
pretreat ment c_gﬁn?%‘.mdAogéei"éveBgmf LS %Ogeqt ﬁm‘i E’ﬁ%ﬁoxﬂ;ﬁg@ %{%482?%\7\/ pal pabl e size
(i.e., reducth@Br iwiZepseit 6ied sHlthRboliaReIbolidm énbbMesrsd AMthfK4e9, i 0 t unor
cell kill to an activity ratlnq, Duration of Rx 5 to 20 days | ogo kill

g

Anti-tunor ad€i hiven digeisaiemetabplighrefilathan ¥K4692 8 +++ 2.0-2.8 ++ 1.3-1.9 +
0.7-1.2 15 The present invention provides therapeutic methods of treating cancer in

a mammal, which involve administering to a mammal having cancer an effective
amount of a compound or a compostition of the invention. A mammal includes a
primate, human, rodent, canine, feline, bovine, ovine, equine, porcine, caprine,
and the like. Cancer refers to any various type of malignant neoplasm, for
20 eXample, colon cancer, breast cancer, melanoma and leukemia, and in general is
characterized by an undesirable cellular proliferation, e. g., unregulated growth,
lack of differentiation, local tissue invasion, and metasfasis.
The ability of a compound of the invention to treat cancer may be
determined by using assays well known to the art. For example, the design of
25 treatment protocols, toxicity evaluation, data analysis, quantification of tumor
cell kill, and the biological significance of the use of transplantable tumors
screens are documented. In addition, ability of a compound to treat cancér may
be determined using the Tests as described below.
The following general methodologies were employed in evaluating

30  compounds of the invention and known anti-cancer compounds:
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<0.7 17 3 January 2007 The treatnent and control groups were neasured when
the control group tunors reach approximately 700 to 1,200 ng in size (nedian
of group). The T/C value in percent is an indication of ahiznuaru2R97
effectiveness: A T/C = 0%neans no tunor growh. A T/C = 100% neans no
anti-tunor activity, i.e., the treated 5 and control tunors grew equally. A
T/ C equal toT@mot &8SinthaMmAr¥edrseconsi dered significant anti-tunor activity
by the Drug Evaluation Branch of the Division of Cancer Treatnment (NC). A
T/ C val ue < 10% i Bansonatit destelcaderpdarsanonter @3, maghnary adenpspacinematl 64nt i - t unor

activity, and _is the,|evel. ( I I i i dnpial if
toxicity, fog’r?u 1Y 3?1@0(\“;%%1“%%?3 g?%&g&iélﬁﬁ}a&éﬁe%%%eaﬁlfékﬁéég%g "E {hgr med DN 10
2 |l evel acti yiullies.. Tindreeraia@idinddda sherrackise sfrair aff ofifingqC50B)/6d6r gr eat er t han
20% or greater than 20%drug deaths is considered to indicate an

excessi vefy Fang-@3 anddsiiylor the myamagy; thgpes).cBYbsa GIR mics (Bppdd cglepar ati on for

i njections i I: 1. hej i red in al%
sodi um bi ca?%%eﬁa e&%g%{%ﬁflﬁ’@g%?ag&t p (E)eép athgmggﬁﬁep?e égrlvi%e PBS), with
pH adj ust ed thechurha niedandnia MOX h Thifdors veerd trankpianteslt ietoatle appromiass®us| y (1V) or
orally (PO,  at..]nj i 0 ol S.0 2 L _per jnjection, .20 Am de
Conmpound - |h)%ﬂq/@é¥9§§§ TQ??H#&EW%? %&?ﬁ‘h@”éﬂ rd‘ezéganiﬂ ORIt s f or
conmpounds of - it : C ared (Tabl es
110y it g eRORERRY il £ IRHAGR BbER R A B e "and compound.
1l4a agai h6t srecwnthiy Srags apdalk nect were ademidcaans atthe st@s of theBPFL mal e mi ce.
Cage 5: conpqund.ld4a was %%?ndat 120 Q?%/.i nj 1V, |Ix/day on days 3- 6, 9-11
and BI D on days™Cegvyreruppliet,food apd WAl ad {IDHW. 1/ kg, There -was a - 0. 8g
(-3.6% body weight |oss. Toxicity was not reached at this dose. Conpound
1l4a was active, produci n?. a7.3%d/Cand a 1.9 log cell kill (++ activity
rating). Thi &hemot 1t t non-toxic dose (HIND). Cage 6: Conpound
1l4a was given at §0. kalini iV, |X 35 9-11 and BI D on days
7-8 for a total dg\g'emraéwgfgé)%nﬁfjk@pl éé?@ébglg%n%§¥§6}vit€%01t§ 6§n3g3tﬁﬁlé¥y 2007
(-1.8% hedy fragingit by 933 gand tfichr 6l ¢y 0Jand figain Jdyled bkI6R uiededtivei mal |y
active, producing a 40%/C and a 0.7 log cell kill (+ activity rating).
Cage 7: Conpéﬁﬁﬂ’u%%lt%ﬁé vegiaps freaimenbarg) qegtrohgronpss &9y ety #ages' 3-6,

treatment, chemotherapy was started within 1 to 3 days after tumor implantation

while the number of cells was relatively small (107 to 108 cells). For upstaged or
advanced staged trials, the tumors were allowed to grow for five or more days
20  before treatment was started. - Tumors were measured with a caliper twice
weekly. Mice were sacrificed when their tumors reached 1,500 mg. Tumor
weights are estimated from two-dimensional measurements:
Tumor weight (inmg) =(a x-b%)/2; where a and b are the tumor length
and width in (mm), respectively.
25

End points for assessing anti-tumor activity for solid fumors

The following quantitative endpoints were used to assess anti-tumor
activity:
a) Tumor growth delay (T-C value), where T is the median time (in
- 30 days) required for the treatment group tumors to reach a predetermined size (e.g.,
1,000 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
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9-11 and BID on days 7-8 for a total dose of 330 ng/kg. There was a 0.4g 5
(-1,8% body weight loss and no lethality. This dose was inactive,
producing.a 74%/C and a 0.3 log cell kill {(-) inactive &dtmuarytdp07f at i ng}
Cage 8: Compound XK469 was given at 60 ng/kg IV on days 3-5 for a total
dose of 180 ny/kg. Treatnent was stopped early due to scruffy appearance of
the mce and a (-15.5 0 ht,loss. at. nadir on day. S. There 10
were no drug C&]é?&?aﬂgnsa(ﬁﬂfeﬁ?r@éaﬁ“é 8‘3%%@ i L‘S\?@I“ﬁiﬁ %Wp&w&ﬁ@{ﬁf‘st orically,
the MID for Y480 thifortPcthRBedtlekalisd ) Yallwyﬁx%tqbﬁﬂtﬁﬁﬁtloﬁ & tametidriapt.i nel dose
of 180 ng/ kg was active, producing a T/C = 11%and a 1.43 log cell kill (++
activity rati ng) biazframwn@fumrsceﬂénlhfos@Mn@ne@wly@@m@xmag and

Compound 14, 'SR Tan it ARG eBaPaL by R BRI Coainet oary

stage Pangreati c Duct al Adenocar ci noma 03 Note that the conpound was wat er
i nsol ubl e and was thus given orally ge 2: XK469 Control: XK469 was

injected IV,, QD3- 6L°811©C$lbklllé0‘tab(%qss) 'ofT %GIWPI@@YS)T@ R)§fdduced a - 15% body
wt loss; nadir day 8, full recovery day 12 (estimate). This dose was highly

active (1/5 cures, 3.3 log kill anobng those not cured, ++++ activity
rating). Cageﬂierd?ﬂtcwalsetginoegm%lmaélaﬂéi@dﬁgémﬁiabbve Bid[l‘ctiayhe&umahe dose was
25 |ncreased /| nj BI days 4-7 for a total 2,300 ng/ kg. This
produced a - ‘8‘9‘ lnéé@ ay d?SF‘“Hé%? @Whteﬁ’e?tLﬂtIStrP‘é@dV@rfSPnbﬁ day 10.

This dosg wag reatgtmhaﬁ;t bY helchhtfol T &%%mgrsqn 'eﬂ%bnléhtluh otvtﬁl%fdo%ty rating).

Cage 4 and 5: nts were di scontl nued early conServe the scarce
conpound. 30 8DQbrhgra8ge)Tﬂ‘hs colateasigegdhal €1 yalowsnp dngarceXidib & medble onpound 14c

agai nst a I ti- resi stant manmar denoc noma ML7/ A Conpound
196 (the” i Msbhgt TS NP JerelRbr s RBPROLoARIBOY At UHetd e (Cage ).
19 3 January AR of fedfndks ilNhitdaRa AR nsent rol 1 Ti me to 1,000 ng = 8.5 days
(1.1 day Td). Tunmor growth as expected. Cage 2: (neg control) Adri anycin

g

was given |V at 7.I6seleptedygases b@léfgr mStOHCWHfV@rO eyalugtion d¢it as| Bethakdpta Thi s dose
| s histori.cal le&%t}r%?(Ng hlji%S({fWgﬁle ofgl Velﬁg]yfgmfr%?ers %grﬁtnals%? arkedly)(K469 was

given |V 1zgt
different testing schedules. For this purpose, an activity table was created, and is

presented below. It should be noted that an activity rating of +++ to ++++is
needed to effect partial regression (PR) or complete regression (CR) of 100 to
300 mg size masses of most transplanted solid tumors of mice. Thus, an activity

20  rating of + or ++ would not be scored as active by usual clinical criteria. A PR
1s 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

mass).
25 Conversion of log; tumor cell kill to an activity rating
: Duration of Rx
5 to 20 days log kill

Anti-tumor activity (gross)

Highly active | >2.8

+++

+++ 2.0-2.8
++ 1.3-1.9
+ 0.7-1.2

- <0.7

17



total of 336 ng/kg. This was nicely active: T/C = 9% 4.2 log kill, ++++
activity rating. Cage 5: Conpound 14c is the dinethylam de of the
carboxylic acid 10 conpound 13a. Conpound 14c was gi ven PG Bhuatd200mg/ kg/ i nj
@ 1-3 and 7-9 for a total of 870 ng/kg. Toxicity was not reached. This

dose was active (T/C = 20% 1.5 log kill; ++ activity rating. Note the
design of this Scmqwaﬁnenund &91%1 gr@ﬁpst@erfa'ﬂ?eaﬁfr&gwﬂﬁﬁthg%ﬂlﬂalrgfbu ccur, it
woul d occur on this schedul e woul d t hen expect that anti-tunor

activity \/\DLﬂ!ldlotBeremhrdpptﬂxynat@ldJ@@(tb 1,309 mn@&zeﬁnftd»anl@@@rp)a'rbﬂiﬁ hi gh dose
intensity sch?dul e Furt her.no

|
dosages woul f'e" SECER P 4 1"59103{\%%0‘3\?31 tBWO{ escgv d'lgjtlzé —tobrfglgg%fgl 19 \zgﬁ'[ t he

activity waspd@inof 8RR AAANG < TURYNEXins HOVIRTi-tAE LBty MR, Chehdatdd active. In a
short, dose-intense schedule (BID 1-3 13a b t he IV route) produced a

790/ C and a andSohiae] tkinpts gaew eawly ndy K egoeldp oa s@he@%étm sonsieredo | og kil |

activity fo O at 90
ng/ kg/ i nj qé‘g“ é&gﬁé’ﬁ 17-3@5(}%?@%&3! i B(%g E@%%%?Pﬁ%éﬁ?ﬁﬁg I%g;\ég)gwgs active:
T/C = 31 % Qarket D@atitient (NGI}. ACE/C\MaIujé < H% fhg:onsﬂae@to?mdléﬂe\h@g&ﬂ)gl ven PQat

55.8 ng/kg/inj- 13and79foratotal of 334.8 % Thi.s dose was
active: TI C sigmfcapy anti-tumaqr ggtivity) and is thedeye) pseg WGNCHQJU fpa chajeals: 14c was

gi ven PO at Pgé 3 and rggé hg” a total of
538. 8 ng/ kg tﬁél ity {S'gﬁdn%la% j?’Hose a{cﬁgr e egge(zer\%ﬁgqmdest |y
active (1 9 2 gelkactility)+ Adsddiywieight s Inﬂcgb (mdah ofgﬁiilﬁ) vigenear thgeQi%ti on to the
drug, the log kill shoul d have been the sane Wg ge 6. The activity was

reduced (cor&reaterithancGiyedwe dephs isccppsidereq togl Pat%lﬁ?e’&'éﬁﬁl‘(ﬁlﬂpxt?ccurred woul d
30 seem to indheahendshah 15@@,%&“\9@& not nmuch adaptation. Table 4. This data
separately conpares XK46 compound 14e (the dinethyl amde of 11b)
agai nst a pancreati c adenocarci noma (P03). Conpound 14e was 20 3 January
2007 active and .an t| rrprovenent over XK469 (Cage 5). The higher

dose requireme &:Drenaration tor injeefic Hey: be a di sadvant age over conpound 11 b

(Cage 14)5. This ted ou\ﬁ@§asd(ﬁ§1kﬂﬂﬁ’tﬁnfséltsiﬁé?@R%bﬂEH1rﬁé/§%%6&iﬁn§0”pound5 11b,
1l4e, and 5 XK469 (R enantioner) treatnent control: Tinme to

1, 000 ny= 12b15arb|@gase gohutiongiyO ornd)ospw buf{aesd sehee (PBY), witlopk adiugtedl i ne of
Panc-03. |t S/df%SPS Q&HB%I r;[d a%qlﬁlg&‘%re tga%%no%élg/\r{{pwoij rzil% @@W se, the

behavi or andt growt’h™ was as’ expec ¥ gi ven PO at
120 ny/ kg/ i ninje2didrtieotumesyf).BmY. per injection. _

20 Amide Compound — In-Vivo Test Data
The following summarizes the results for compounds of the present
invention prepared (Table A) and compared (Tables 1-10) with XK469.

Table 1. This data separately compared XK469 and compound 14a against
25  early stage pancreatic adenocarcinoma 03 in BDF; male mice.
Cage 5: compound 14a was given at 120mg/kg/inj IV, 1x/day on days 3-
6, 9-11 and BID on days 7-8 for a total dose of 1,320 mg/kg. There was a -0.8g
(-3.6%) body weight loss. Toxicity was not reached at this dose. Compound 14a
was active, producing a 7.3%7T/C and a 1.9 log cell kill (++ activity rating). This
30  was the highest non-toxic dose (HTND).
Cage 6: Compound 14a was given at 60 mg/kg/inj IV, 1x/day on days
3-6, 9-11 and BID on days 7-8 for a total dose of 660 mg/kg. There was a -0.4g
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10 for a total of 1680 ng/ kg. There was no evident toxicity and the mce
gained weight. This dose (although very large) was nicely active (T/C =
8.3% 2.5 1log Kkill, +++ activity rating). Cage 3: ConpoundJawama807gi ven PO
at 60 ng/kg/inj 2X/day, days 3-9 for a total of 840 ng/kg. This dose was
al nost as active as the next higher dose. 15 Considering the next |ower

dose (Cage 4} 1485 @ulBRien; RRCLIAEs g#h%icfégtl&lxngﬁiQ%se}\?% rﬁlﬁﬂnﬂf}%%n& Cage 2) was

poorly absor gé dosages of

wat er i nsol upfcﬁu@@grpau%dwﬁc aﬂgﬁﬂalo@mﬂa&m&a&hﬁyda&g) used in Cage3 was very
| arge (840 ngy/kg total). Al thou hactlve\(éz | g ki | not superi or
to compound Iib. Seshgempouediyausieatidmefiedn F‘@Xﬂ?n @@’S skg/ i nj

2X/ day, daysg Was, ginally active
by T/C but i néc?alndfﬂ[g o dltdggﬁé fﬁf 6%2 5&?@;{9&@@&( g;}‘%ﬁe/as gld\?ej% IV at 57

ng/ kgl i nj gct (~0r8,%)@y3ﬁefghi msaandtrmtlaﬂhaht& Jaf dogd was inddiivs, ;;v)rsdlm'uganr! cally an
adi day 6, HC Rl KL I) Fer S BEORatTge (T C = 4. 1%L 7 log
kill, ++ activit nj ection, QD
3-9 for a total yg? %g‘%"g’/ﬂ‘i‘éwﬁéwﬁgﬁzgﬁ %ﬂ#k#éﬁ?néﬁg@Sﬁd I Jog kill, ++

activity ratdtagpse &dSQ&@kgﬂre@uwpb\umstdnpbd cariycdure to yerwily appeasmce V at 48’

ng/ kgl i nj for Thi s produc - 8. 9% body
wei ght | oss f’ﬁ%‘ﬁﬂ‘cﬁw %%g d’?gﬁlﬂ'?'n‘? Ipsset H‘? W\ﬁgary?jn “I%ei ghed days
12,13, 14345, %@re&mhrbgdm andl i¥EFeBovBRdEhbih Might 8f a4) PerHRBHEAIAbove the
pret reat nent wei %@ This 21 3 January 2007 ~considered, it is |likely that

full weight theddUBrigr 3K469 rsééoa’fﬂ@mkg BhyNewrthelesss thieid-aptimabdeseve (T/ C =
0% 2.6 |log k LOmg/tg %gtactl eh%rod@ct' %%/C Tq?%"‘\tﬁﬁ 1%18%1) % hve t han XK469 and

nodest |y mor & MRaf“ torpound a] | 1'b has a | ower
dose requireenictivitpratiXpf69. 5 Table 5. This data separately conpares XK469
(R) and racem ¢ conpound 14f agai nst a pancreatic adenocarci noma (P03).
Conpound- 14f (Cage 3) had activity simlar to that of XK469 (R) (Cage 2).

Thus, copp Ot . Jiisd ‘iﬂégaeraifgl gn%l?% n}é‘fﬂﬁ%&@&%ﬁmﬁhd’ £4b ?%Lﬂxspr oduced no

wei ght Ioss or ver t oxi ClI was not reached,
and the hi gharﬂ)drmm yamelatrc&meuat adenscazcin@ha @t i on of the racenmic mix tested
In this experi rren&orl%g(l)unn% 14%| elmr})%gmetﬁylamme of XK469, was evaluated
against early stage Pancreatic Ductal Adenocarcinoma 03. Note that the
compound was water insoluble and was thus given orally.
20 Cage 2: XK469 Control: XK469 was injected IV, QD3-6, 10 for a total
of 300 mg/kg. This produced a ~15% body wt loss; nadir day 8, full recovery day
12 (estimate). This dose was highly active (1/5 cures, 3.3 log kill among those
not cured, - ++++ activity rating).-
Cage3: 14b was given PO at 150mg/kg/inj. BID day 3. The dose was
25 increased to 250 mg/kg/iny BID days 4-7 for a total of 2,300 mg/kg. This
produced a~9% body wt. loés, nadir day 8§ with full recovery on day 10. This
dose was modestly active (T/C =39%, 0.8 log kill, + activity rating).
Cage 4 and 5: Treatments were discontinued early to conserve the scarce
compound. ' '
30
Table 3. This data separately compared XK469 and compound 14¢ against a
multi-drug resistant mammary adenocarcinoma (M17/Adr). Compound 14¢ (the

dimethyl amide derivative of 8-methoxy XK469) was active (Cage 5).
19
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"S" formwas found to be inactive (see Table 6 below). Cage 2: XK469 (R) was .
injected IV once daily at 45 ng/kg/inj days 3 through 10 for a total dose

of 360 ng/ kg. A 7% body wei ght |oss nadir occurred 15 dl 3 Jawnarn2G0d| |
recovery by dl14. This dose was active, producing a T/C of 21 % and a | og

cell kill of 1.84 (++ activity rating). Cage 3: Conpound 14f was injected |V

days 3-8 wi th the (fagé h OMb kgatmdaiseatrol Tim@tokighoonhg €@ ayddl. 1 oy ©8). 5, bi d d6)
80 ng/ kg (bid d7, once daily d8). The route was then switched (for sonme of
the mce) tolSuoHgeWMInay@PFctefki n 20 damage. The remmi nder of the treat ment

was as follows: 8@%% i‘%éegrufongrgl %%na&?é nga§g1vgx?T¢_?g65\r%é/E%§u §3y<9, bei ng

injected IV on dl |na tota ose - was heré was no

wei ght | oss Dbserteatlof Mmgkg oblds dos iakis@otillyean(MAID. F widibctivefl/€el | kil l =
1.67, -t+ activi Sy ratl ng) . 25 Tabl e 6. This data separately conpares XK469
(R and ehch=8p% "R'" and 'I'S" enantionmers of conpound 14f against a

human nel anoma (LEXe 4. @(l@@%iyé??enw-ra{ﬂ%fin@kﬁl fé&ﬁbx?@l—@fan@@m‘hnd 14f was

i nactive (Cage 3) and had no toxicit assocliated wwth it other than a mld
transi ent agiotadtOIféBﬁmg/kgt Hélﬂ\aammwa@lfvelﬁpecﬁ% 2 lepiaBotid- aebvity R) ( Cage 2)
is the actlve form with activity 30 conparable to that of XK469 (R) (Cage
4). The "R ’faBPgn produced some toxicity: weight loss (-13.5% and white

‘paws (indicative g} éﬁtd&ﬂ;%ﬂh@i4d/¥@t}femlmé@§1@!nv&domémrmb daye of onset.
However, what is m)st interesting is that” bot conpound 14f enantioners

were beti@r ewshpradddat ﬁ?amp@wvelﬁce*cﬁs givenP® aalléé gk ghing ANdrAr3and (B9

given i n Taot 45l e ot T rebRERES el ARR e RRERR BT 00

conpar at i vel yo%hj ubesg Kuse+ @éumlmmgndloléﬂmeﬁbﬁgl A chddugt @f i cal |y, SCI D
m ce tol erate approximately 40-50% of the caonventional npuse maxi mum 5
tol erated do%Qé‘PF inrto) 61dmxmaégouxségecczlr itypyd @penr pafthis sghedile. PAfect ed 1V,

QI -6, BID o T was m ni mal

anti -t unor a@ '?@?{Pgn JX@E(fthl sg{cli%l ?}?}e‘ %Vlg%%ﬂ b?ﬂ(ah%ﬂfyn@&ﬁc%g There was a
-2.8 g WS gh(cohqba&d(te 13a 604 smﬁtdhrghdlaye m&hsxe}mthmule)r ngrtHﬁ'&Iol‘Es oncOn day 14,
the mce were noted as hav whi t di cati v leukopenl a). These

synptons  10™PRMEpeR %HéVthlSWC @gegw cﬁﬁ?Fcﬁmi m(i@?)"e\ﬁéé Fnjected 1V,
QD1-6, BID ogpdaye. 7Irf£?:'iua@f5cpttﬁé| acqua%oti%cé@mm ;mﬁrl&véi‘@& % i mal

anti-tunmor activity at this dose % kKill = e synptons
associ at ed wivtie stiliectiv. Ieraashomcdmer m(temesczhbdmeIBH) ¢I—3D|,dt3ar(hyﬂhéé‘s§t with the

dﬁr i Lgr {T]hgf }orlll e) proucﬁlcech 9‘%T e?S\%é lpllltapF& mg/kegrt]gtnlt&osg‘(aexagﬁl tﬂed wei ght

20  log kill activity found for 14¢ at 870 mg/kg PO).-
Cage 6: 14¢ was given PO at 90 mg/kg/inj QD-1-3 and 7-9 for a total of
540 mg/kg. This dose was active: T/C = 31%; 1.4 log kill, ++ activity rating.
Cage 7:-14¢ was given PO at 55.8 mg/kg/inj QD-1-3 and 7-9 for a total
of 334.8 mg/kg.- This dose was active: T/C = 31%,; 1.0 log kill, + activity rating.
25 Cage 8: 14¢ was given PO at 34.6 mg/kg/inj QD-1-3 and 145 mg/kg/inj
QD-7-9 for a total of 538.8 mg/kg to match the total dose of cage 6. This dose
was modestly active (0.9 log kill, + activity rating). If there was no adaptation
to the drug, the log kill should have been the same as Cage 6. The activity was
reduced (compared to Cage 6), but the fact that any activity occurred would

30 seem to indicate that there was not much adaptation.

Table 4: This data separately compares XK469 and compound 14e (the dimethy]
amide of 11b) against a pancreatic adenocarcinoma (P03). Compound 14e was
20- ‘



15 course of treatnment (+2.0% on day 8), and exhibited mld

agi tation/ hyperactive behavior on the |last day of treatnent. XK469 (R) was
injected 1V, Q1-7 for a total dose of 175ng/kg. There wakJaamdry 2000nor
activity at this dose (T/C = 34% log kill 0.8). Historically, SCID mce
tol erate approximately 50 % of the conventional nouse MID (360 ng/kg). 20

Table 7. Thi §ct%g@a§@9%ahﬁixyp@%mf 6ver SHAB el TRe BfReCdos€ompound  XK469
(R, and 2-{4-{(7-bforo-2-quinolinyl )oxi;} phenoxy} propioni ¢ acid conpound

11c (R) agai resuirgiaentyforStoampeundhtennay, gdvantegerayen gmmpoupg 11kext ended
i njection sc@dul g (Qdx7) may have yielded a better conparison by 25
avoi ding the gk %‘i ve weight loss. This evaluation was repeated on an

extended i nj ect i PRis36d1edsdesigiet o seperately eviaiiate @inpoanaubdldedandand confi r med
its enantioneric activity and was conpared with conpounds 1lc (R), see
Table 9 bel SW46REReopIoB®Y): conpound 14g racenic was active, producing 1/5
(20 percent) tu . ' . ] 1N} 4Rl tfien re-inplanted
with 30 Mam 16/ C/rrg&gcf g‘ﬁ\go ﬁj&'ﬁr@@t??{% Zﬁ@%g‘% é&-&gﬁjgggisg?g?w§old%gl cating no
i mrunol ogi ¢’ Tdxt Dhis waethe fasnpowersublitidofitaac-081 Giinkks uitde thiothe -t hat conpound

14g racemic s tolerated at. twice the daose (noderate weight |oss of -11%,
23 3 January® Dsﬂowﬁ’rﬁ’ai @éhef‘ﬁ’ée’vt\ﬁ‘%tieh@‘? growth-vgs ag expegtedt s enanti oner i s

inert, as was thecg %ﬁ%ﬂaméﬁew;{s%ﬁ%&nﬁo )/é//g.% 'Qggd@jr%g?é@g Conpound

149 Racem c: The co was 1njected tw ce dal g |V, days 1-5
with a four Foartospdi 168D etgfes Mhery veastrio@valent oxedy khthe wecegaitiedst opped due to

tail vein damage, .lThere an 11 % wei ght. | oss .(nadjr 4) with full
recovery by &'ﬁ%‘?’ioﬁlédﬁsﬁ%ﬁwg& Y&E éer% i“}ﬁ?ﬁ’.a %‘? éﬂto:uigg%/" %rfl) 1o r eat nent was
active (T/C gil4% a!:ﬁl‘gty(}@t'iﬂgi,ki Il = 0.9, + activity rating). One aninal

remai ned tunor free to'day 161. The aninmal was then re-inplanted with Mam
16/ C/ 71 to veri f yCaget: Gompaard decvasezivenR9) atidong/keg/pl) 2Kt daygdaya3siccessful |y,

CSpoun B el PR AGE TSRSl blel BYRUVER S Ry MBE I 10 oo o
for a tolsl desgd@nghdndxBlou@r dosRi(€8id 4)WasWBhcst SaopRaddidated that vei ght | oss

and poor physical appearance (-15.3% body vveiﬁht loss day 6 with scruffy
appear ance) . toprlosaffiagg 23 waerRearypbeprbrdfrom dhe ¢ othisoftrmhappeng ydtht he wei ghts 15

cont mued oy G5aBy{adhem il hanagtall, Shrthpserisetdn 1 e
by day 12. . Atedio@ghel wareryarge (840 metkipadtal).i Aithoughiasticko@e? g idil) ibe
considered t \(J)v)a(lis ﬁotdslljlgergo? to compound 11b.
20 Cage 4: Compound 14e was given PO at 30 mg/kg/inj 2X/day, days 3-9
for a total of 420 mg/kg. This dose was marginally active by T/C but inactive by
log kill. _ A
Cage 5: XK469 (R) was given IV at 57 mg/kg/injection, QD 3-9 for a
total of 399 mg/kg. This is historically an adequate dose on this schedule. This
25  produced a -6.7% body weight loss, nadir day 8, full recovery day 11. This was
active (T/C = 4.1%, 1.7 log kill, ++ activity).

Cage 6: XK469 (R) was given IV at 38 mg/kg/injection, QD 3-9 for a
total of 266 mg/kg. This was active (T/C = 8.3%, 1.4 log kill, ++ activity
rating).

30 Cage 14: Compound 11b (racemic) was given IV at 48 mg/kg/inj QD 3-9
for a total of 336 mg/kg. This produced a -8.9% body weight loss (nadir day
11). Unfortunately the mice were not weighed days 12,13,14,15,16 and by day
17 were more than a gram per mouse above the pretreatment weight. This

.21



t he excessive weight loss (>20% . The C3H strain is not exceptionally hardy,
as the usual MIDis in the 360 - 450 ng/ kg range. Nonet he ss @@?{SQ was
active 20 (T/C= 4% log cell kill = 1.6, ++ activity rat ound 1lle
(R: This corrpound was given at 48 ng/kg/inj 1V qd 1- 5 for a total dose of

240 ny/ kg. e to we t .l oss or physi cal

appear ance (¢ di‘? W?‘ﬁ&@ﬂ?ﬁrr‘) bgﬂﬁ%?ﬁ"%er%ﬂ%i’%ge?arwé a%rbsp 3nce). The

ani mal s Contad%blwas&aw@ T 20%g D6 188 Rl e+ ab@At\Yatn )OIk Wiy meté some of the

ani mal s days 8 and e aninmal died day 10, with the necr ogat report
as

confirm ng aac@rvagaaaéai%ﬁ‘(aariquﬁeta/ merecstterthap eompoundfide GNotert mal | |iver
and spl een). Th| ) e dered toxic due to the
excessi ve wel é‘%&"“l“gggb h\gﬁgé‘q’a@({sge%}gg?%ﬁéﬁ%.ﬁ%ﬁ%n day 9), though the

surviving aninmals did recover to pre- i nj ection wei ght by day 13. Ile was
active at this 30 toxic dose (0% T/C, 18 cell kill =1.8, ++ actrvrty
rating). Ot hEsblesngbisdas W@ebﬂﬁé?m]’&{eéai 469(R) andh sacgmiccspspoundMlow and as

sumari zed i aé?pig&cgaépa%?ﬁﬁ%%mﬂand %@8%BOW%6§CT 8ad R enanti oners

of conpound parately eval uated
on an extendaxtivﬁyzhﬁﬂlafe)thgaxfnﬂ{%@a(lzl)yca@tZagé“hercompomesardﬂnocar ci nonm
16/ C. This trial confines the activity the "R' noiety of 14f. Note the
si m | ariti estoreretetatiths ¢ope ghen Iap‘gp’("ﬂ)‘ce@@g}’eelél)t loss OXR%}Q%‘?%)CTSGCage 3), and 14f

(R (Cagfy 4)g m&ﬁ?homﬁleﬂ Q?l%%rnop%&edrﬁﬂ%é ﬂl@ﬁ&tdo‘gg %{ fremdfte "R

enanti oners e essentiaflly ulvalent In activity, producing >4.0 |og
cell kill (+r5ﬂfeﬂnctlowoftye raxemngnixoastedim thnsteepnmnhnt being dnifiitidrieastthé nj ecti on
schedul e. JgLhree a éibwere wel | t,l%)@r vvlth noder at e body wei ght
| oss not ed fogr 9@&8’95?0“‘? © Inggfive {5eg b produced nore nodest wei ght

oss (-3.0%and -ched% rmmﬁm)wsmjeawnksﬁdydmyaw rhgmg%n @R d host

recovery tinmes of this series, all | oss was recovered within

2 4 days of themiigh 10 foren toR) dOS@@ééﬁ@mgdg |A1F%dzoémwglﬁ lmnn@rk@ﬂn@ every

t her da rti.ng..on da 1 a total.dose,o On this

tendedysché u‘T’éh g]IH rFCOVEé)bdeM’ wrg'llﬁ dos?gF%PCtivgtPrgﬁWl%agaéTg‘ﬁég effects were
not ed. Ther eantasioges elll dﬁ/e|8gr(&+laetsﬁtyqﬁtmg)1 149 (-4.3%; the nadir occurred
on di14, with full _recovery by dl 7. This dose was hi %hly active (0%/C, 4.8
log cel | kill, ac¢aggidt ﬁqnmqun@l“rwwmeﬁ@fl IY dayse3-Reyith thgdollawdess. 20 XK469

(R): Cage 3 H@sés. l6DIETt S Wnb 0 aR, T9/sK Bl dB) 86 ok Vof &7, SHOLEHY As).
' The route was then switched (for some of the mice) to SC due to tail vein
20 - damage. The remainder of the treatment was as follows: 80mg/kg/inj (once
daily SC d9-11, with 3 mice being injected IV on d11).- The final total dose was
780 mg/kg. There was no weight loss observed. This dose was as active (T/C =
10%, log cell kill = 1.67, ++ activity rating). - |

25  Table 6. This data separately compares XK469 (R) and each of the “R” and “S”
enantiomers of compound 14f against a human rnelanoma (LOX) in SCID mice.
The “S” enantiomer of compound 14f was inactive (Cage 3) and had no toxicity
associated with it other than a mild transient agitation on the last day of
injection. Compound 14f (R) (Cage 2) is the active form, with activity

30  comparable to that of XK469 (R) (Cage 4). The “R” form produced some |
toxicity: weight loss (-13.5%) and white paws (indicative of leukopenia) which
resolved within 4 days of onset. However, what is most interesting is that both
compound 14f enantiomers were better tolerated than expected. It is also
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starting on day | for a total dose of 480 ng/kg. On this extended schedul e
XK469 (R) was also well tolerated, producing a body weight |oss of -2. Qg
(7.4%; the nadir occurred d17, with full weight recovery Byanida®20XK469 (R
25 was highly active on this schedule ( T/C = 0% log cell kill = 5.4, ++++
activity rating). There were no cures. 14f (R): Cage 4 was injected with

the follown scal ation of ..d : Lk d 100 (d3),
120ng/ kg (dam slrg YR RYTRAS) he(?‘é‘% F&té"e?‘g’i 58‘3#7{%‘66(9?{@?%@ a1, 13, 15)
for a total gﬁ%@upi“aﬂl@é%ﬂﬂhisgnallzﬂ\fote(tmt tnascmlrdlcetteie%t@d gd on this
dose/ schedul e produci ng a nodest weight |oss of -0.8g (-3. 0/% Wi ght | oss

nadi r occur r eemparatively, higharidosagficompewdel4f thap )ﬂé%%@lsmﬁéallms Odnant i omer of
14f- was hi ghl ?G%C\Eéaeaé? x?et%é”d 9(94 hecgfﬁ\lie tlé'na%m nse ma ﬁ’kuﬁl January 2007

activity). T injection of conpound
14f (R) and rfdereted @8se (MEUR) 67 NIKM6I. nj ect ed w t h the fol | owi ng escal ati on of

d . 50ny/ kg/ dl), '65ng/ kg (d3), .75/ kg (d4)., 100nmy/ kg (d5 d
182%{ kg ?36 79 agft(a?r (gmwugg%ﬂﬁké&&%w 233?( )E"lpn‘j’fé yﬂgfﬁéaw)éqlgggq opped
at this poi “%’?éblr_ﬁg/ﬁlgewé‘rel@l{ak‘%i@#&%ﬂt{%&mom&tw ¥iiis g&gw‘a A, 1()§iﬂ1tlﬂgs al so

active (149 0og ce ++ activity rati bl e
eval uati on cOs8h. Thmdwhhe~h8:giweigl1ylas$ (-1 hé%;) Radiedayntd) angno dfug dé@the cdpdaynd 14g.

The lower limt, of solubili f or (R cl yded. a ation of this
conpound by ffwdh ?R‘P‘%ﬁd{ﬁ’%“"tg‘%xi lr:ﬂvmﬁ R?%vérfwawéh\gq arkoRGH Bnhese GYRROR
excepti ong of L&, REGHEHayIBEE Tequi rerrent for 14g (R), the conpound was

equi valent in efficacy (Cage 3, ++ activity rating) to that of the parent,
11 ¢ (R (Cage 5Cages: aiumpouncyl‘tfa(S) we infpptet AV QDA ef, BIBrmh daipGrfor 4 totabdaese

schedul e of 1 m ni s atl on. enant i oner Jie £ given
P on a dai 1§ Kk Ree ThES R gt ey -wigac e i pest Aot SR BT o
The 1P rout GOWSThbSé%Hg)ft&ﬁs ask¥PatE € VRR e “RFle&l&snorﬁéa%seel‘a’bmfegamm mhfligesNHEh a
solubllltyllmt of é\(}){Znﬁlnj This is approximately 40% of the

dose given | thew Sf Iﬁortrhef th@@@m g trgpted (V@brﬁy?’ R?g engdonaighiged yei ringthef or m s

| ow sol ubg i n a sw r.out e

adm ni st l?'atl % urs e(%tr%er?%xce gln\(/igy ?‘?u%@er)}hg? ed “{1 %”A’Wgraﬁ?‘r’ea‘g?’?‘goﬁel iver
an adequat e b@t}&l]asdagx;}eoftfaﬁmﬁ al t hough this drug serl es is just as active
orally, the PO route was not_ used for this-trial-because of the possibility

that the anmi de boR&4BRywaEnisGishd¥ QPd-Tcior atetgldlops of Womgksodderws aci ds
present in tR&s SRARRD achAly 4 HiSdRB T £350Mog M1 6.8). MBHRAUFPICHY

mice tolerate approximately 50 % of the conventional mouse MTD (360 mg/kg).
20
Table 7. This data separately compares Compound 14g Racemic, Compound
XK469 (R), and 2- {4- {(7-bromo-2-quinolinyl)oxy} phenoxy}propionic acid
compound 11¢ (R) against Early Stage Mammary Adenocarcinoma 16/C.- An
extended injection schedule (Q2dx7) may have yielded a better comparison by
25 avoiding the excessive weight loss. This evaluation was repeated on an extended
-injection schedule with the “R” form of compound 14g and confirmed its
enantiomeric activity and was compared with compounds 11¢ (R), see Table 9
below." Nonetheless, compound 14g racemic was active, producing 1/5 (20
percent) tumor free animals (day 161). The animal was then re—implanted’with |
30 Maml6/C/71. The tumor implants grew successfully, indicating no .
immunologic factors were involved with the original cure. Note that compound

14g racemic was tolerated at twice the dose (moderate weight loss of -11%),
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w thout acid or base to mnimze any possibility of cleavage regenerating
the parent conpound (lie (R)). 14g (R): Cage 2 was inj ect3 | P 'r7h 75

ng/ kg/inj BID (2x/day) on days 3-5 for 30 a total dose of ﬁglﬁlryn%’ kg. The
animal s were noted as having increased urinary output and a sunken
appearance, indicating possible diuretic effect fromthe drug. The dose was
toxi c, w th isdisatinehatchithetihe R Uer the oS ceapntemengnedpasywasthe ¢ase ¥ithndi cat ed a

normal size 0, h_.a AUl i d upper and |lower G 26 3 January 2007
(diarrhea). iﬁwﬁgﬁa“88§ge%ﬁg%?f*§gﬁfof 23. 4% occurred day 9, with the

remai ni ng survi viOgnpdiindaig RaepdveThagprimbupd Svab fijj@tdd Sicadailght 6y day 17.
Al t hough this dose was toxic was active (T/C=0% log cell kill =

, 149 (R
1.52, ++ achededy. dasilng lthﬁﬁoqﬁ?‘ﬁﬂsﬁpbhlﬁthﬁ‘?ﬂ 1Blectigide dIEGHONY WSteher day

45 gl kgl nj TS e R ATV BRARE ke LR B RE ekl Gl B el ons wer e
st opped as twhitls &ulbmecovetysbydayel 056 slay hest dcbvdrly tigned.i ‘ghis cofirselofur eti c ef fect. The
mean body wei ght | oss of 6,.7% urred , with full weight recovery by M
Thi s dose ma%eage%r}to\_@saﬁlwifzc_/ -s‘-gﬁgéd[ﬂgeeeﬂfg?ipgdﬁeﬁh\@tygfami Dng2. 6% 1og cell
Ki Il = 1. 72, ytihaBeinhiied Wi iHeB% dali1( Fhe GRGRI #alBdn roliBALALd binw th the

foll ow ng doses: 50 ng/kg/iny days 3-5, 7 and 60 ng/kg/inj. day 6 for a
total dose dfa@@6/OilY togerifythatat wenscwer Ehe siop pepladts gravoswosssfullyf wei ght
loss (nadjr of. -16. 7% with full recover day 15 17) .and poor appearance
(ser ut 410 hREREE T i loet GooB et ok en 8Tt o Ghalicoecur r od on o 11.
Necropsy results tdhsial Xk480'(RG THOL&EFbunt wilifediéd WhE 50 Hgkgipper and .

| ower) and pale paws. |n hindsight, an extended every other day schedule
woul d have Ddedrysdts for atatlaloat ei 500aglks. Siyestionsere stogped due tgOverght kg/ i nj

(days 3-5,7), and .37.5 .mo/ kg/inj 2 ay. 6) for t of al_ dgse 157.5 ng/ kg.
Thi s dose pr%ﬁﬁfé’gd)oﬂrop%]icg]%lpp?% Ceg'rlg%e/ﬁ’%‘iyn‘g 1%?%31[%16 v&lﬁgs[c %. The dose
was active (appearancéP?Thd Simslekdbveidpe dfmﬂae§§oted"dhya bhd/iheYveghitd ng) . Tabl e 10.
The R enantioners of 14h (R), 141(R), 1lc (I;éﬁand K469 (R) were 25

eval uat eld orroasinesdde drapfpedit veightdessardir o6 aequrigd dpy 75t fancreatic
d i . i bl L . t i.ih,14h (R
(e orri aryranroshee WRILfE s B bid degnhdl o REGRAL BERR Ml 1o 140 ()

adm ni st r at i Ahdu@h thére®biinodéthilaRks ahi doscowoild by considetdd orig)due Ihe oral (PO

route, which is the preferred alternate route for this drug series, was
deermed not ftbaskdssuvaiweighidosd>p¥ok nthedlHstesdy sget eiceptimnalirhaldyasnds of 14h

and 14i (R tBX ugugFMT%sey the 360 - 450 mg/kg range. Nonetheless, XK469 was active
20 (T/C=4%, log cell kill = 1.6, ++ activity rating). 7
Compound 11c (R): This compound was given at 48 mg/kg/inj IV qd 1-
5 for a total dose of 240 mg/kg. Injections were stopped due to weight loss and
poor physical appearance (-17.5% body weight loss day 6 and a ruffled
appearance). The animals continued to drop weight and diarrhea was noted in
25  some of the animals days 8 and 9. One animal died day 10, with the nécropsy
report confirming a drug death (diarrhea at death with a soft GI and a small liver
and spleen). This dose would also have to be considered toxic due to the
excessive weight loss noted at the nadir (-29.4% on day 9), though the surviving
anifnals did recover to pre-injection weight by day 13. 11e¢ was active at this
30 toxic dose (0% T/C, log cell kill = 1.8, ++ activity rating).
Other compounds were evaluated in vivo as discussed below and as

summarized in Tables 8-10.
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environment present in the stomach. Thus, for this test, all conpounds
initially were to be given IF, in an attenpt to identify a suitable
alternate route of admnistration. However, sustained pa} Roprpddti on
was-noted after the first IP 27 3 January 2007 injection of 14i (R). As
this conmpound retained good water solubility, the route was switched to IV

for subsequegplelgnitegtRoRfkichen ofkomplurd frgld 8qeﬁ@xkf469%ang/ kg, given on
an extended schedule, 14i (R) produced a 10%/ 6 log kill (++ activity

rating) conéimpriung ldf:w;amscgarmlytemiuﬂedm an exftendné sah@dqi@amnst §aronsi deri ng t he

nodest weight loss, it is |keI that ve,. been

admi ni st er ed 4P IANY W@Wygafdg IS mé@y?{“g%@éaﬁmsqﬁ acflﬁb% Ydbes require
a_hi gher t ofpgl-Rd@ssety bRt m@td)ﬁiégllﬂillﬁlﬁgspﬁlhﬂﬂvn))%ﬂﬁﬁ J(Caggn)Cage 7, XK469

(R at 350rT§Kl4 total dose, g‘lven | P on the same schedul e produced a 5%/ C,

a 2.2 l%og 9(R)dFage Hranda 34 R) (Gaged)i srgept for tnmhlgbﬂ)dosgu ven | P also
pr oduced pal gmre%Jngél ﬁléil!‘l IT}{eR‘h” Qﬁt?orﬁe?:{@g gsgnfi clly %qulgalek'lp rwater

solubility. 1'eve ‘an adeguate rou was switched to

SC for SUbSMMﬁﬂtprdecﬁ%t}mﬁ)g(caﬂkﬂB(hﬂﬂd aamdy,raﬁﬁgg ohedxgended,e SC bil ateral,
on the sides of the nouse m dway between the legs). On an ext ended 15
i nj ection si®laE@ificat inggctign schedyle. dfﬁgéhréq a@!}\@ﬁb‘ﬂ(@’e“ deraleRWith oduced a 3947 C,

L9109 Kl bhabeitt vB8) blioh Mk Q0: xBABDI(7H0 1 SAGILHR Y Of Lhe R form of

the conpoun ss tact'i’'ve a requi‘red a higher total

dose tHan produqed meort modeg oieipts loks (6 WBﬁndW@ésb@tW@kyﬁl Indesghg gi ven | P on
a simlar extended schedule in Cage (09%/ C, log kill, 1/5 tunor
free on dayVfa8e BpdPRFLCCONPRIIMER ﬂvmﬁﬁlef é“%&la,lﬂsw by P03/ 142. The

tumor i nmpl aptSHEINvitSHeCE %%,fsgfhéﬁml ndi cating no i munol-ogic factors were
involved with the original ™ cure. 14i (R): Cage 2: A dose of 135ngy/ kg was

injected IP on day 3 only. No further 25injections were given due to the
prol onged p e odu ed b S.route post. i njection. The
m ce displ aﬁé‘cﬁai ﬁ&e{iga@g trtfgé()afﬂgi(y [ EYEN OHy ngyorstaﬂﬁ‘gt g d@¥our post

inj ectipn '1?0r%|t6t§§d(%e'bﬁ$mﬂ§&gt @nﬂﬁik@xteﬂ-&%rsghéﬁ%& f1ARRRERERd body wei ght

| oss of -1. (-6.79%9 on day 7 (nadir) w recovery by day 9. Despite

the low t ot'@ er%igtienddm adwensegffeclmwer@mptevl/a&ea@wawodgst wgight less ¢fP rout e,

roduci ng a | .G+ activit Cage 3: A
gose of go '/ V@S@?ghe at%léc?cilgpeg GA ) ‘é“t}bﬁﬂ(‘vec%se“f‘%%x}égé‘ 21%2 abovg further
i njections w@snﬁ my%@mofme@ ﬂ&ﬁ)g’io@llﬂcﬂﬁ a@ﬁ@!y&ﬂ@ﬁgi+mﬁbdt@$a?é)ws& produced

(one hour duratl on). There was one injection death on day 4 (upper G
no cures. .

20
XK469 (R): Cage 3 was injected with 60 mg/kg/inj on a Q2dx8 schedule
starting on day 1 for a total dose of 480 mg/kg. On this extended schedule
- XK469 (R) was also well tolerated, producing a body weight loss-of -2.0g
(7.4%); the nadir occurred d17, with full weight recovery by d20. XK469 (R)
25  was highly active on this schedule ( T/C = 0%, log cell kill = 5.4, ++++ activity

rating). There were no cures.

14f (R): Cage 4 was injected with the following escalation of doses: 80
mg/kg/inj (d1), 100mg/kg (d3), 120mg/kg (d4), 160mg/kg (d5), 200mg/kg (d7,9)
30 and 250mg/kg (d11,13,15) for a total dose of 1610 mg/kg. 14f (R) was well
tolerated on this dose/schedule producing a modest weight loss of -0.8g (-3.0%).
Weight loss nadir occurred on d14, with full recovery by day 16. The “R”
enantiomer of 14f was highly active (T/C= 0%, log cell kill = 4.2, ++++
25



28 3 January 2007 inflammation was noted at necropsy). Despite the | ow dose
delivered, 14i (R) was active in this group as well althoygﬂui} ug&mbarel y
(37%/C, 0.7 log kill, + activity rating). Cage 4: An ini 'aly dose of

50ng/ kg IP, given on day 3 did not cause any 5 adverse reaction post
injection. The route was switched to IV due to the . si %nifi cant pain
produced by 2¢tHatyhi Hhese waEsoadversgsypRieRs Polsd red mipHisadl 6AMBANdeyvery ot her
day schedul rough day 15 for a total dose of 455ng/kg. A
nmodest wei gE?‘@gg&ﬁléc}lﬁeQOf -0.8g9 (-3.4% occurred on day 7 with full
recovery by day CThgd Swiaghgectaliwithothe follpwingedcalation of ddses Sthogkgims noder at el y
10 active (8% T/C 1. kill, ++ activj rating). jdering the nodest
wei ght | 052‘,{1)1 qs"'il@%g ?%gﬁg“}gﬂ%@@u‘&&%& @%Wﬂ%ﬁ@%@g@e@%m d have been
adm ni stere i havet S 69 (R): Cage
5: SCi njgec??teggdgg%fg%gg(iﬁn%/? %g/ﬁlly%] &Iiv\s/(e)‘?i %gﬁ@gﬁﬁﬁgﬁgp glfll; %)f&gy%‘éﬁﬁgé 15 dose of
240 g/ kg. bwjpdies.iThislower doss bOHIER) tagalso aetivei(idfoTiC dift log tell kdh body  wei ght
| oss (nadir ,occurred.dQ with full recovery by di14). There was one drug
deat h on daﬁ*fﬁ“Y‘Wé&P‘b@sy: diarrhea, liquid filled inflamed G indicative of
G epithelial damage). Thi's route/schedule was run to determne if XK469

(and the series) was active by the SC route. In hindsight, a | ower dose
gi ven on anTablehtBunevaluation sertiemad ehermaliviinoldhe eRhergatiomer afol er at ed.

Nonet hel gss, XK46 alt hough,.at LD20. dgs hi chedul e) was active by
the SC h ut §?mp%ur“§c]déi h&eg)"%gﬁ% °§r§88§’9‘i¥ g"rﬁég?ﬁiﬁ’rtﬂ?‘“% Hetivi ty rating.
Cage 6: |P kejlefion@fthiotorouad kgteTV rouR! s P iMRBti@R wkay given aiddad;, Sporadic
hind-1eg stretching (transient pain) lasting 1-2 m nutes post injection 25
was not ed. @’ﬂﬂd@?:f}xqepﬁﬁ’éio@%hlgh%dﬁff‘c@qwqﬁglrlﬂﬂj(Bbtt%IC%@quﬁéV’aﬁad a scruffy
appear ance, j y. I ‘ - % i.rpon day 9).

Full  wei ghte &\?gzggr&/{(éé ?)f ﬁgg@u rag%’g,oﬁ"‘%‘ggﬁgiit%%%to%?té%ﬁegpna‘ls‘én\?\,zlﬁg (lrlgsumed on days
11 and 13 {O4ged, trotaativiof ratddf) iy /thig rondsfilshor Sntesse\scloselnlend by the 1P route on
this schedule (5%/C, 2.0 log cell kill, +++ activity rating). 30 Cage 7:

| P i nj ed?i oAYMBESIHAR/ kg/inj were given on a Q@d x7 schedul e starting on
day 3 for a totalpdogeeRinidnedl ke a1 wi9e Sivia i ﬁﬁbhaﬁﬂcﬁéﬂ}l@m Wi th no

A body t | ir of

adverse synptons noted post 1njection. wel g 0SS na -0. 8¢

(-3.0% occuagaied canly siage Banvietatc Addnocareinomer0d. dhe dRiyoutd wosmseddai n during 29

3 January 2007 Lreatient) 480 (R 05 S ¥ Skl S bghe | P route on

.2mV/inj). This is approximately 40% of the dose given IV with the racemic
0.2mVinj). Thisi i ly 40% of the d 1iven IV with th 1

20  mix (60mg/kg, see Table 7). The “R” form’s low solubility made IV injection a
technically unsuitable route of administration due to an excessive number of
| injections required to deliver an adequate total dose. Second, although this drug
series is just as active orally, thg PO route was not used for this-trial because of
the possibility that the amide bond would be subject to cleavage by the stron
25  acids present in the stomach. For this same reason, 14g (R) was prepared
without acid or base to minimize any possibility of cleavage regenerating the

parent compound (11¢ (R)).

14g (R): Cage 2 was injected IP with 75 mg/kg/inj BID (2x/day) on days 3-5 for
30  atotal dose of 450 mg/kg. The animals were noted as having increased urinary
output and a sunken appearance, indicating possible diuretic effect from the
drug. The dose was toxic, with one drug death occurring day 10. Necropsy
results indicated a normal size stomach and liquid filled upper and lower GI

26



intermttent schedule, producing a 5%9/C and a 2.2 log kill (+++ activity
rating). 14h (R): Cage 8: An initial dose of 135nmg/kg was injected IP on
day 3. There 5 was transient puffiness and a pain reacti3danugot287 post

i njection so subsequent injections were given by the SC route. 14h (R) was
injected SC on days 5 and 7 (135ng/kg) with no reaction noted post

i njection. I ghtly scruffy
appear ance %ﬂﬂ%}%oﬁﬁé&g})g t%%ﬁlg\é(ﬂ’r?g ?ﬁ%(sj%?qrrgd‘l&a}IQvaﬂﬁhﬁl 6% . Although
the m ce di cbnmdrting snrkrylrrvemnmisreCMrmgmmetmjegtmmwgghtb]y(ﬂauﬂﬂlI day 20, they
steadily gained i and | rov i n C m L n and so

t r eat ment ré@ﬁﬁlgggh‘g%ﬂify“’?ﬂ”g Zg Wa%ﬁ‘ggégiﬁ] ﬁé‘d Wegi‘@i_qf% and 15
(80ny/ kg) for aéh\xi tr‘fi‘tI Gg%%rﬂfslgﬁtlﬁxm%ﬂled%%‘ (dfler WRY ird&ctibY Sch@fuit hi s dose,
producing a 3% T "og cell kill (y++ act|V|ty rating). Cage 9: IP

i nj ections wbulsmmkg/tpln}atﬂﬁlere gi ven on days 3, 5 and 7. 15 Sporadic

noted. on'day 5. it HLBERE FRL PR AR B oS A 1 AR ance and |
wei ght |Ossd&s@%@HSOﬁicg/]cgl?znﬁ&(@oﬂé)%fers@cq)p@@aﬁ%sé&ﬂmal@\kﬂeMW the mce did not

fully recover their starting weight until day 20, the%/@steadll y gai ned

wei ght and exmlptl@g/&lansﬁdag%afffémbeTherra@ﬁndmlyw@hlmg 6%%1:@&@ ons resuned
on days 11, al so very
active at t QQV o@g%‘%’ﬁr"j 86&%595?}6 /?}’&ﬁg Sk‘gﬁ"%dif]th @Ch qftte |, ++
activityor apnoﬂ@()mg £3ge=10:6%, Hbg dejladll FAR, G?ﬁ-a5ﬁ)¢‘l‘g/1’ﬁtjﬁg nj wer e gi ven on a Qd

X7 schedul e starting on day 3 for a total dose of 350ng/ kg. This dose was
wel | tolerated, wth no adverse synptons noted post injection. A noderate

body wei ghty W @g@@%a@nﬂéc’t dﬁgm{h e Bflowafi H sreg.%i)ﬁrﬂ%/g?bfn Swth full

recovery on arn ring treatne nodest |y active
by the | P r®it 82 and66 higtkgant da}ckéﬂ)raltmledm of Mﬁmgﬂtgedhjbc&ionpweﬁ:um ng a

16. 5%/ C d a | ki | . t t O 1li R: Ca 11: I P
i njecti ongnﬁf’p%’érﬁj@‘}a @8‘?Sﬁ|°fj\ﬁé‘?ﬂ@t C%b\ﬁdgﬁ’fd@%ﬁ Q‘rﬁ'} SCCOI"%ﬁé’ryéiﬂVc ﬁiend-l eg
SLTELCNi g {47.3056nipppAinth (AT Nandked 1BOHRSy BABhY! DhEGREON  veas not od.

On days 7 an he mce were résted due to scruf earance and a
pronounced @edlyocguirghon ﬂdésN@¢rOPSy8%l(lnsarwl¢at@brmnmab@1®n,l@kalydﬁhled Al t hough 30 3

January 200 the m.ce d f.u I their.starti i ght until day
o thoy ot AP SiRuep e s Pt hERSEEH oh AR el Moy day 11 on
and so inj eg&kmgwonmwﬂee@meﬁﬁy&eﬂa&d 13 and 15 for a total of 400rrg/ kg.
Al t hough t he wei | oss. sust ai ned { these mice in this treatnent group

indi cate a near 8&2@@ Yasiajested »atn39 80 days 3o 9nd 3dormplisind excessi vel y
toxic by, NC{da?%?ﬁQ%rtgﬁj dost b£157.5 mg/kg. This dose produced no weight loss or

external signs of distress. The dose was active (T/C = 26%, log cell kill =1.58,

++ activity rating).

Table 10. The R enantiomers of 14h (R), 14i (R), 11¢ (R) and XK469 (R) were

25  evaluated on extended injection schedules against early stage pancreatic
adenocarcinoma 03. Low water solubility limits encountered with 14h (R) (this
trial) and 14g (R) previously (see Table 9), precluded IV administration for
technical reasons (too many injections). The oral (PO) route, which is the
preferred alternate route for this drug series, was deemed not feasible due to

30 potential cleavage of the amide bonds of 14h and 14i (R) by the low pH
environment present in the stomach. Thus, for this test, all compounds initially
were to be given IP, in an attempt to identify a suitable alternate route of
administration. However, sustained pain production was noted afier the ﬁrsf P
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(R was highly active by the IP route, producing a 0%/C, and a 3.3 log cell
kill, .+++ activity rating). One npuse remained tumor free to gq 148, at
which time the animal was re- i npl anted with P03/ 142. The %I ants
grew successfully, indicating no imunol ogic factors were involved with the
original 10 cure. e | P injections of 50ng/kg/inj were given on a 2d
X7 schedul enjegttcmrqﬂlﬁggﬂnAgélys gompung reteined sepdsataisoBsOity/ RyrouFhi s dose was

bodly et gni FoviicBid 810 T sEin S HRRATRCARE AR Rl RREEE ) O ) LT °

recovery omsgag/kklgives on gabxteddzddeticdnlg, 14i €R) prodided al 100.T/B) 1.84¢g active by the
IP route on this extended intermttent schedul e, roduci ng a 3%/ C and a

1.4 log ki Il (tryackipity vatmg) pepfirming activighelithe Reipam af theico@P@¥e edur es
P d
e e A

trans- 3- et ey admipistered @htlolnkedi;egl(ea)ar dfficacgpcHowevenfl4é (R)ydoey teayire et her (1) and

oxal yl chI ori de w th subsequent de | atio S be n descri bed by
Ti et ze et aalhlgh ?ltﬂ%?@aniwr%%nk%@§%ﬁ4g@)3ﬂn%ag% 92007 Schene |

010, (o P e g NN TR P
X =CH3 e, X.ZlogH3lD fer a )&taﬁ%@raﬁﬁg
10
14h (R): given IP also produced pain. Unlike 14i (R), this compound had much
lower water solubility. So to achieve an adequate total dose, the route was
~ switched to SC for subsequent injections (SC behind neck, the tumors were SC
bilateral, on the sides of the mouse midway between the legs).. On an extended
15 injection schedule, at a total dose of 615mg/kg, 14h (R) produced a 3%T/C, 1.9
log kill (++ activity rating), confirming the activity of the R form of the
compound. However, 14h (R) was less active and required a higher total dose
than the parent compound, 11c (R) (400mg/kg total dose), given IP on a similar
extended schedule in Cage 11.(0%T/C, 3.3 log kill, 1/5 tumor free on day 148.
20  This animal was then re-implanted with PO3/142. The tumor implants grew
successfully, indicating no immunologic factors were involved with the original

cure.

14i (R): Cage 2: A dose of 135mg/kg was injected IP on day 3 only. No further
25  injections were given due to the prolonged pain response produced by this route
and dose post injection. The mice displayed hind-leg stretching and flattening
for up to 1hour post injection - a classic response to pain. There was a
pronounced body weight loss of -1.6g (-6.7%) on day 7 (nadir) with full
recovery by day 9. Despite the low total dose delivered, 14i (R) was active by
30 theIP route, producing a 10%T/C and a 1.1 log cell kill (+ activity rating).
Cage 3: A dose of 80mg/kg was injected IP on day 3 only. As for Cage 2
above, further mjections were discontinued due to the prolonged pain response
produced (one hour duration). There was one injection death on day 4 (upper GI
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5 POC13 722 X\ N OHNOH 7a-e 6a-e X \ N O \ NCO X 8a-e 9a-e 5
The am dation of the neta-substituted anilines (4a-e) with 3, i.e., the
conversion to 5a-e, was nodel ed after the procedure descrliamasy 307 Canpbel |
and Roberts (U.S. Patent Nunber 4,710,507) for preparation of

trans- N- (4- brono- 3- net hyl phenyl ) - 3- et hoxypr openam de. Cyclization of the
latter to ajnfindfiey Rhs Rotd@at(néaropsy).aNédpife te e dbsdtRAvéred,nal (R)- 2- ol s (6a-e)
was effected in either concentrated sulfuric or hydrochloric acid (Canpbell,
and Rober t syas arkee i thisugreup 4Sr}V€t”m“h9ugha§Stbﬂli€b’r{§f7%rThécp-'t’ ekl *corresponding |
2-chl or qu;?c%lvitnﬁtﬂ fi vatives (8a-e) and (9a-e), on refluxing with

phosphor ous oxy% A"0F1 de (Campbel | and Roberts). The 32 3 January 2007

maj ority of the @ageulbgiihititbdbselef j0nad/ky s givea of Hayw § prirmt eshsé amym t he

regi oi somer (9a-e) on fractignal crystallization. The residue yielded

addi ti orval ®kerse reaciyon PR HIFCHON- JhA reule WassalhapinVodusrtodhe j ca gel . As

illustrated.] UL Dok - r oupled with
2-(4- hydroxsi g%g‘%?g%&p‘?“S%‘%@ﬁ‘ggg%%’%%) u5|Jneg§§}St% %tr?nw\gllglglﬁgfr; K2C03 in

refl uxi ng Dierf athéralag dclizduleqQad ki7g dirough day 05 doneatotahdosaof dSSnigli@- e) accor di ng
to the follow ng procedure. To a solution of th .

7- subst i tutédﬂoﬂﬁgm’%}ﬁgﬁﬁsﬁ‘é@lf H%‘Oéﬁ(f‘%/(’hqccl’\?ﬁ(} %‘kgﬁﬁew&ki‘)lbr opionic acid (1
eq) dissolv j @.&F@m : 9 . i ortions and

t he m xtur el% %dgg%%at%ge the ?Ael?ld%)@(r/gtg{%'ﬁ%é )oﬁiriﬁsls A t“za‘rgq‘g‘&%ﬁaﬂg it was
concent It eabtiv® (&% TYT Med wgdollitd dcovitynathg)waCensideding dedeatiestneeiglite sol uti on
was filtere thr.ongeH Celite, aa@ n washed wé\@ water. The filtrate was |
extract ed wfhdt yﬁﬁ&ls‘{bﬁ@ml_ tdgsagescopldhaxe pegnadmgnigieefl 1M HO to pH |

3-4. 2-(4- Fbé&iﬁéw&h@B%arowc@@g&aie&ﬁem).(_1 eq) dissolved in DVF (5 |
m./ mmol ), 60% NaH (3 eq) was added in portions and the m xture heated at 15

gentle reflux for 2 hours. After cooling it was concentrated to give a soli d
to which Waki%%&’?ﬁ):a(ggg%%:%Mnjtea?onggl' gﬁ rlngﬁ( mj wérle lg}v%ltl 39 3'@' fo?ggor}alcel ite, then

washed
15  dose of 240 mg/kg. Injections were stopped due to a significant -16.7% body

weight loss (nadir occurred d9 with full recovery by d14). There was one drug
death on day 10 (necropsy: diarrhea, liquid filled inflamed GI indicative of GI

- epithelial damage). This route/schedule was run to determine if XK469 (and the
series) was active by the SC route. In hindsight, a lower dose givenonan

20  intermittent schedule may have been better tolerated. Nonetheless, XK469
(although at a LD20 dose on this schedule) was active by the SC route,
producing a 9%T/C and a 1.6 log kill, ++ activity rating.

Cage 6: IP injections of 80mg/kg/inj-were given-on days 3 and 5.
Sporadic hind-leg stretching (transient pain) lasting 1-2 minutes post injection
25  wasnoted. Ondays 7 and 9, the mice were not injected as they had a scruffy
appearance, and sustained a body weight loss of -11.6% (nadir on day 9). Full
weight recovery occurred on day 11 and injections were resumed on days 11 and
13 for a tot‘al of 320mg/kg. XK469 was very active by the IP route on this
schedule (5%T/C, 2.0 log cell kill, +++ activity rating).

30 Cage 7: IP injections of 50mg/kg/inj were given on a Q2d x7 schedule
starting on day 3 for a total dose of 350mg/kg. This dose was well tolerated,
with no adverse symptoms noted post injection. A body weight loss nadir of
-0.8g (-3.0%) occurred on day 8 with full recovery on day 11 (wt. gain during

29




with water. The filtrate was extracted with ether and the aqueous | ayer was

acidified wth IMHC1 to pH 3-4. After cooling, the solid was coll ected,

dried, dissolved in AcOEt and filtered through silica ggl 1@92 6.) l[trate was
. Janu 0

concentrated 20 to a snmall volume, the solid was coll ectéd an

recrystallized fromAcOEt- heptane to afford the propionic acid conpounds

(lI'la-e). The reaction can alternatively be carried out, using K2C03 (2.5 eq)

i nst ead of UREICHIXEKHE (RA X8 ivery acf‘Y‘?’r@éthé%“{%?’bﬁ'liq xt¢rdeGer, for exanpl e,
about 12 h . ' 0 nt t hei al salt
u rhitteh EHE ,'pﬁéduea@haf;d ﬁ%ﬁ%g;“ﬂ;gé% ﬁﬁ ++4oa&1bﬁg Eaztfoﬁgfi sal ts

(12a-e) by reacting wth netal Januar Schene |1
1. NaH or K2CO8 DMF OCHCH3C02H 8a-e + HO OCHCH3CO2H z HCG \ , \ 10 X N O

11la, X=F b, X= c, X=Br. .d, X= e, X = .CH3O. OCH X ~N O 12a-e
M= Na, K, !_il‘,ﬁ‘ ;e 855 kel dppoo 5“’@(‘%&%9W¢Wﬁﬂ‘?1%§2§§g%§ea singl e
st er eogeni Qa&ﬁﬁeﬁs]fegx; fg]&sg afM a bR reRlOPHARA Eos‘_'ti‘_ﬁdééjc %?'s@%ﬁ(bsetﬁt&ngener ally ‘

.
prepared int a racemc m xture. F\} +) forims of | Ib and Ile
wer e pr epamgattibys werh gvief by gt S0 rapte. cdin(R) eias bnjsctedaS@ioh dbysed and 7

R-(+) - 2- (4-hyd h i oni id with 8b.and 8¢c. ,Chiral 10 HPLC of
the Rt or niiaPme ke aiorsacbon b adee Btdiat! PR AR BBRIrSRES obt ai ned |
>99% ee. HPés@d%ﬁ@ﬁf@élﬂgﬁﬂz?s%féﬁ)@(ﬁﬂ}a%aﬁ@@ﬂd% Hodh@ve‘”@ﬁ] 1&5@3&&@) parried out

usi ng ASTEC Chirobiotic (4.6 mm  65% H20, " 35% CH3OH, " 20 nM  NHANGS at
| Ll mi n wi2§g @et.e%)-iAdhongh the pripmdid Thefudlymecover theinstagimigweenght syst em and

spectr e re ) rne. enployed, 1o determ,ned the 15. enantioneric purity
of “(R 0 1160 485 OB byt BERC QY Eent S0 T S B rme g iR at ed byt he
fol I owi ng 88N olonnind kd'Gemaiitsied od4ay 11(50mg/kg), and continued on days

13 and 15 (80mg/kg) for a total dose of 615mg/kg. 14h (R) was active at this

dose, producing a 3% T/C and a 1.9 log cell kill (++ activity rating).

Cage 9: IP injections of 80mg/kg/inj were given on days 3, 5 and 7.

15  Sporadic hind-leg stretching (transient pain) lasting 1-2 minutes poét injection
was noted. On day 9, the mice were rested due to a scruffy appearance and
weight loss (nadir of -13.3% occurred on day 10). Although the mice did not
fully recover their starting weight until day 20, they steadily gained weight and
improved in appearance from day 11 on and so injections resumed on days 11,

20 13 and 15 for a total of 480mg/kg. 14h (R) was also very active at this dose,
producing a 6%T/C, and a 1.7 log cell kill, ++ activity rating).

Cage 10: IP injections of 50mg/kg/in) were given on a Q2d x7 schedule
starting-on day 3 for a total dose of 350mg/kg. This dose was well tolerated,
with no adverse symptoms noted post injection. A moderate body weight loss

25  nadir of -1.6g (-6.6%) occurred on day 8 with full recovery on day 15 (wt. gain
during treatment). 14h (R) was modestly active by the IP route on this extended
intermittent schedule, producing a 16.5%7T/C and a 1.0 log kill (+ activity
Tating).

30 11c (R): Cage 11: IP injections of 80mg/kg/inj were given on days 3 and 5.
Sporadic hind-leg stretching (transient pain) lasting 1-2 minutes post injection
was noted. On days 7 and 9, the mice were rested due to a scruffy appearance
and a pronounced body weight loss of -18% (nadir occurred on day 9). Although
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3 January 2007 Preparation of {4-{(7-Substituted-2-quinolinyl)oxy}phenoxy}
pr opi oni ¢ am de conpounds (A= CH) and

{4-{(7-Substitut ed- 2- qui noxal i nyl ) oxy}- phenoxy} propi oni 284 % onpounds
(A= N) (Scheme 111) A description of the conversion of representative
2-{4-((7-brom and 7-chloro-2 5 quinolinyl)oxy)phenoxy} propionic acid
conpounds tthe miveidid ow fulbsysoonti thgir Stantmg-Wfaglnt wihtil d;aybkﬁ‘, 'tlteutSEddlbr opi onam de

derivatives foIIo pounds of fornula 14 redfromthe

cor r espondi&? ﬁ%&ﬂ@g“?f‘)‘lfe PhERPGArEAGE Trpm day hge f;'i“brﬁ condi ti ons

il ustrat eq‘em{eawn dhje119e3 b8 88 f0P 8 téthl TGOS, Asﬂabﬁgﬂﬂaawa tX Y, A Z, R
and Rb in product corrpounds of fornmula 14a-1 are 10 listed in Table A The

reacti on oflog-spstaipedbytheseonize iuihisdiepinyany evoyp pidicaboey pesr &Pi10Moes acid 1le (A=

chl o 1 ae. "iATeRolh e o aFars i APy NG B Pononet hyi
anm de 14d ((ﬁ@hﬂa@h@lgldatlmdthymfdﬁte &daud;lag bY)%"lt/t]eari’inEB igyreetfki,he 15 acid

chl ori de of conpoun (X=d, Y= CH in THE with dimethylam ne
af forded t hign, amwww@@&iypmwsqw@a(npdmom&ee tydand At WBIcht he aci d

chlorides g mérﬁgl:mlaif&zas(x%ﬂn 1ifed \T'?T?Pm/?iz PG %Bﬁlmﬁﬁfﬁ’t?& W= N and

conpound 11 no aci d” taurine
( NH2 CH2 CH2 SOBddystalty, Titdicatingind nnmh:mlmle&emeweife 1iWINaiGkitipthewrigrd]l 20 t he
corresp%ndi ng {(RS)-, (R+t)- or (S-)-} taurine conpounds in good yield in the

form oft!9sod¥ffm salt (14f and 14g) in good yield. The sane reactions with the
am no acid gl ycide. (NHRGHRARED f9%drd 116 ﬂ‘b@@ @géhqd,ggrl vative (14h
and 141 of Tabl & Ky 25 mgectighs bl SMb R re e i LpR NO- OCH

CH3 XK469 stdsting orHiayB for 4 total o «F-30Pmg/ke. This dose was well tolerated
with no adverse symptoms noted post injection. A moderate body weight loss of
-0.8g (-3.2%) occurred on day 8 (nadir) with full recovery on day 11 (wt. gain
15  during treatment). 11c (R) was active by the IP route on this extended
intermittent schedule, producing a 3%T/C and a 1.4 log kill (++ activity rating).

General Preparative Procedures
Preparation of {4-{(7-Substituted-2-quinolinyl)oxy}phenoxy} propionic acid
20  compounds (Schemes I-II) Asshown in Scheme I, a one-pot preparation of
trans-3-ethoxyacryloyl chloride (3) by reaction of ethyl vinyl ether (1) and
oxalyl chloride (2), with subsequent decarboxylation, has been described by
Tietze et al., Synthesis,
1079-1080 (1993).
25
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Y CH3 13a-b Conpound X YR IIbd HH Ilc Br HH 13a d OCH3 H 13b d H
CH3 Starting Reaction Conditions Product Conpound 13b C}—| /%@714a XK469
SOC12, NH2CH3 / THE 14b 13b SOCI 2, NH(CH3 2 / THE 14c TEME NH2CH3 /
THE 14d | |Ib SOCI2, NH(CH3)2 / THE 14e XK469 SOC 2, NaCH / THF,
NH2( CH2) 2S039, 14f 13a SOC12, NaOH / THF, NH2 CH2 2SC3H, 14 13a SCC12,
NaOH / THF, NHCH2C(=0 OM 14h XKa4eSchsmeil, NaOH / THF, NHCH2C(=0)OM H 14i
10 36 3 January 2007 X OC1-Z CH3 1l4a-i Table A. Conpounds prepared

according to Sche [11. Conpound X Y AZ 14 d HN,NH2 14b d H N NHCH3
14c O OCH3 Ng 2 14d @ocH, CH2#CLH3 M(oﬂ)z 14f G HN
NH( CH2) 2S03M t aurijne salt 142g Br H CH NH 2)@%03M taurine salt 14h Br H
CH NHCH2CO2M gl yci ne sal't " NHCO
2
\/(Eost
3 + pyridine "~ acid
3 o > —
0°C
X X
4a, X=F 5a,X=F
b, X=Cl b, X =Cl
¢, X=DBr . ¢,X=Br
d, X =CHj, d, X =CH,
e, X=CH;0 e,X =CH,0

The amidation of the meta-substituted anilines (4a-e) with 3, i.e., the conversion
to Sa-e, was modeled after the procedure described by Campbell 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 S-
10  (7a-e) and 7-substituted quinolin-2-ols (6a-e) was effected in either concentrated
sulfuric or hydrochloric acid (Campbell and Roberts). The mixture, in turn, was
transformed to the corresponding 2—¢hloroquinoline derivatives (8a-e) and

(9a-e), on refluxing with phosphorous oxychloride (Campbell and Roberts). The
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14i d H N NHCH2CO2M gl ycine salt 5 Exanple 1

2-{4-((7-Brono-2-qui nol i nyl)oxy) phenoxy} propionnethylamde (14d) A m xture
of 2-{4-[(7-brono-2-quinolinyl)oxy)phenoxy) propionic aci g lie (28 0 g, 0.52
mol ) and SOC12 (0.40 ni, 0.66 g, 5.4 nmol) was heated fdra#aly 200hen
concentrated to give a yellowi sh solid. The latter was dissolved in THE (10
m.); 10 nmethylamne (2 Min THF) was added until the m xture was basic and

t hen concenjoriy efitht G-sybstiduted geriviabwis{Ba-spseparatedditoar the 1€giedmexnd sat ur at ed

NaHCO3 dded unti | 8. . t he . mi xt. tracted with AcOEt (2 x 25
0 rne " Idithdtrebate soRbidar g g b L E IR | (10 ) and
after dryi pglowiADéRihn chiolma®eR@hy Bra@Wbita skl | AR08 atANM Selnsemt rat ed to give

an off white solid. 37 3 January 2007  The |latter was recrystallized from
Et OH hept afe 2+dhleroqeinelines Bpte|were eanpladrivith 2(4-hydropphgnoxgBpropioris whit e

crystal s; ’ -151 & 0 . S 8.06.4d, .J=8.8 Hz, 1H),
793 (& Jgg‘i.@}%‘,"gf ?r“&%}g%@gﬂ%‘@hﬁlmfﬁg "?‘d’é’,ﬁj‘iaﬁ‘éns.4, 1.6 Hz,
1H), 7. 19- % dide h@acidkl(21a%) Qdcotding thih8fdBlokidng prikedufe. A6-Hsolkiondf (M 2H), 6. 26

(bs, 1H), 4.68 (q, J= 6.4 Hz, 1H), 2.87 (d, J= 5.2 Hz, 3H), .1,60 (d, J= 6.4
Hz, 3H). 1the/NwRsttetyd-2viorogiinalime agd 244ohwdsoxyphamaypropagigacid (47, 3, 139. 8,

130.4, 128_8.5; : , . . i’ ! 6.2, 19.1.
VB (E) i SO Ciahin ofF Gaemind). sifshail o addeidpafinie” b 500
(17), 189 (1B)mixf#Ohdabdd at BTIe(raB)x fot 2 ho(uh7 A fted 2doling @) waskofcen@ited 95 (16), 86
(Cal el or © By bheRlitip g Gwa ek e Muton wad iered trough) ¢ 400 040
2-{4-((7- = quinglul; W i i i.d 14 A 15
m E(t ug(e o?%ﬁ%zﬂjﬁ g,%c Igaﬁrlgl}l‘g%tgﬁiﬁ%gl [ ny?%‘i%tgﬁlggg% pr%%#%{rﬁeceaf:i de)130 (0. 45
g, 1.3 mmohqueandlapi@idd acidifs with 1. 1@ tg pH63-6. mmol ) was refluxed for |h.

After coolin | uti.on s _concentrat undegr reduce essure to give
a yellow i qgi %’?gﬁsﬁ&%%?ow s BPIRISF jafioT e@?fﬁﬁ?ﬂgv.e ﬁnnﬂpﬂ{yl( mne (2 gI\J/I in
THF) was addagownbdde NBE (Bag) Was a¥@d RasorGordNhatthe mighRCRAtdadiied to give a
i ght brown 20 sofid. Water (15 nmL) and saturated NaHCO3 were added to pH 8
and t h&S nissatlgrreflex forad heurswiAfier secdimg it vag cpBeaniryted Theiveanivliddd extract s
wer e washed, . wi sat ur 2 X and er..dryi SH), were
concentr atg' lcm\%aqegri W/aes'%g%agﬁ]dgg\? q]'(%ttlﬁndv.v &H%%da@{oélgh %@teptthl?ril Fge}%dl();\//g fl a?sh

col um chr afmtwgeapmie flittatéd wisxxaeaed ot dthérRind Be 4dudolis 4ajeexaRes: ACOEt)) to

give a white solid, . . .
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

20  to a small volume, the solid was collected and recrystallized from AcOEt-
heptane to afford the propionic acid compounds (11a-e). The reaction can
alternatively be carried out using K,CO; (2.5 eq) instead of NaH but the reaction
times are typically longer, for example, about 12 hours. These acids can also be
converted to their metal salts (12a-e) by reacting with metal hydroxides.

25
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25 which crystallized fromEt O+ heptane to give the title conpound 14e,
(0.42 g, 87% as an off white solid, np 148- 150C 'HN 40 CDCl 3)
8 8.05 (d, J= 9.2 Hz, 1H), 7.75 (d, J= 2.4 Hz, gﬁ%“é‘mgow

1H), 7.34 (dd, J = 8.8, 2.4 He, 1H) 717711(m 2H) 7.03 (d, J—80Hz
1H), 6.96-6.90 (m 2H), 496(q, 6.4 Hz, 1H), 3.14 (s, 3H), 2.97 (s,
3H), 1.62 (d, J = 7.2 Hz, 3H). oSEWWR 100 MHz, CDC13) 8 171.3,

162. 8, 154.6, 147.6, 147.2, 139.6, 135.9, 128 7, 127.2, 125.8, 124.1, 122. 9
115.9, 113.0, 74.5, 36.8, 36.6, 17.9. IR (KBr) 1650, 1605, 1590, - 1570, |
1485, 1435, 1420, 1410, 1395, 13¥H K865 1340, 1295, 38 3 January 2007 |
1280, 1250, 1225 0, 1160, 1140,DMF15, 108 OBBHICHI®30, 1005, 990,
960, 940, 878, ° @!OC‘?&%C 9@, HaT0, ] W5 480, 450, 360
cml. M (El) m 370 (M, 30), 29 N 1), PB&X{A5), 236
(3),220 (3), 191 (8), 135 (3), 127 (11), 105,(3), 100 (100)x=@1 (4), 72
(47), 69 (6), 57 (6), 55 5 (8), 44 (6), 28 (1p)moAnal. Cal eXf®r

C20H 9N2C103: C, 64.78; H, 5.16; N, 7.55. Found: C, 64.554. % CH 15; N,
7.47. Exanple 3 Sodium (2-(4-(7-cbl oro-2-quingxalinyl)oxy)ghehekp)

propi onylam no 10 etbanesul fonate (14f) A m xture of (XK469)(0.49 g, 1.4
mml ) and SOC12 (0.52 mL, 0.85 g, 7.1 nmmol) yas heated for 1 h before
concentrating'to give a yellow |iquid, WhICh lwas dissolved in THE (1.5 ni).
The resulting solution and 1 M NaOH (1.6 niL, Y16 mol ) were added dropw se

at equal rates to a solution of sodium /‘ A oet HEH&OM (t aur i ne)
(0.17 g, 1.3 mmol) in 1 MNaCOH 15 (1.4 t 0 C After stirring
for 1/2 h at rt the mxture was dil uted t vva@er 10 mL) and I M H2SO4

added until pl13. The m xture was washeq, wWith ether (2 x 25 nL) and 1 M
NaOH added to the aqueous |ayer until IﬂfﬁNaKgq{bOégmham(Pconcentrat ed and
dried to give a yellow sh solid. The latter was triturated wth hot CH3CH
and the insoluble material filtered off before the 20 filtrate was

concent fat ed and recrystal lized from CH3OHEtOH to give the title conpound
14f; (0.47-q, @s whjte crystals, np 25Q-252 C, 'H NIVR (400 MHz, CD30D)
S 8.68 (s, 1H) Vhich Rossssssswngliﬁbereosef?qci%eraﬁ =2 ot the 1z 1H) - 7.61 (d,
J= 8.8 Hz, 4.72 (q,
J= 6.4 He pidﬂ}%mJ ac?cﬂ-m%f&%‘is %e?lel%llzérep%@i %m}gfa rlacex‘ﬁlc% %K% d, J_ 6.8 H,
25 3H). IRT h&Br(t) 3866,0f 16Band lﬁﬁ&re p@&ed%@@theﬁﬂ%;onbﬁ@mnﬁ:ﬂ%ly 1370, 1330

1290, 1260, 12 090, .105 0, 915, 835, 820, 805,
770, 695, %%g‘gl é‘}é’% % ‘g%’éi’?% )11’21%6’8&13" gm&«ﬂ% ati¥él i on) nfz (% 450
(M 10Qp, 3#8.( Hthe R-form of 11b and 11c, indicated that they had both been obtained

n >99% ee. HPLC separations of both racemic 11b and 11c were carried out

using ASTEC Chirobiotic T 250 % 4.6 mm, 65% H,0, 35% CH;0H, 20 mM

~ NH,NO; at 1 mL/min with detection at 250 nm. The s)an}ebqoqumrn’?v splvept

system and specfral measurements were employed to determined the

15  enantiomeric purity of (R-)-11b and (R-)-11c.

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

34



Chiral HPLC separation (S enantionmer 19.6 m nutes, R enantioner 23.2 30

m nutes) using Regis (RR)-Wel k-01 250 x 4.6 nm 75% Hexanes, 25% 2- PrOH,
15 MM AcONH4 at 1.5 nlmin with detection at 245 rim The3d@way28f] es of |
reactions was perfornmed with conpound XK469 (R+) or (S-), to produce the \
correspondi ng enantionmer of conpound 14f; (R+) np 39 3 January 2007 250-252

C [a]D = P?&)azaﬁ&n of @@-Sub@tmltedq qﬁlﬁoﬁnﬁﬁﬁy?ﬁ_ﬁn&y}[;ﬁr})ﬂomc- 20.0 (c = 0.50,
H20) . Exanpl e 5 A cem c. Sodium

(2-(4-(7- bﬁmﬁf-muﬁdﬁ (47 IGthapddAd hoSybstisuisgi2oayinoxalimyhexydt hangsul fonat e
14 A I
b chem Dhélsaf brfiene Yo soinolpad (AL M (RblelEh PRAEESBSEA" 1 M0 L0 1o

and SOCl12 (H2.céhvertion Of répregentive 2nfda(()-bronesarderttgoofor 1 h before

concentrating to give a yellow solid which was 1Q dissolved in THE (2.0 ).
Thi s so? ut ASROEHAOXYIheRESM! ProPienif acidrompeypds to ther eorrgspoddingr opwi se to a

sol ution of,hauly sﬁ&ﬂﬁ%aﬁpm@o&mﬁg@éﬁvahOeéfo%vu?%r?]ac?.rgg sft, 0.6 mmol) at 0O

C. After stlrrlng rt t m xture was di with water (5 mL)
and 1 M H2 s@hubddesere pt dphred ot th&'hmespmldmgecommundsdsfefdrmwm i-dét her (2 x 10 |

m.) and 1 M.NaOH added to.the ueo ay nt i 15 _before it was
Cohcant r at BtinaiH reen o i daed Peip” ThediummsuRngl SEOBR of t- whi to
sol i d. Thi gypaments xed, W, ZhrNAd KHR SR daBtohpRuhdisstitbilga Mhlekd al filtered
off before the filtrafe was concentrated and recrystallized from CH3CH to

give {@. 2listed in7Bfe As of f white crystals. rrp 231-233 C, 1H NWR (400 MHz,
CD30D) S 8. 26 ( 76 (d, J= 8.0
Hz, 20 1H). ﬁhwactijf?z - g(?)béo%gqf 011“37‘ }Bhefﬁf‘)(}ﬁ{%ﬁff}c 7.08:7.02 (m
2H), 4.72 a&xa;lw(%\écm) kBchetklT) with thioRyl@BIdrAE peidrate@th@4ntem@ialgn 2H), 1.57
(d, J= 7.6 Hz, ( € enantionmer. Sodi um

(2-(4-(7- bp@ﬁﬁhlgn%“ﬁmhqur9aa3a<;qtpm@n@ﬁ®>)lammlwﬁ§pgw9h%m n o eth an esul fon

ate {149 ( u with the

exception X@%ﬁﬁgﬂ vvges‘&)ggigptl) ggﬁ]?gg}%ﬁ&el %ﬁgle?(ﬁ?gto?gﬁ of 8c and
conmer t3 al hqadaManﬂcadi)ﬂ@nﬁo(md 1 (&= ChYer I xA pr@dpimyDHl wjthoni ¢ acid 10. (R
enanti oner : OH) Chiral 30 HPLC

separ ation ‘(“S:ﬂéy T Fé W’de[é%leé% F:ﬁ ﬁﬁg@gﬂg@d@d&ﬁﬁ%ﬁ) 25.7 minutes) using
I e R
XK469 (A=N) and compound llc (A— CH), respectively, with the amino acid
taurine (NH,CH,CH,SO;H) in THF and in the presence of 1M NaOH provided
20  the corresponding {(RS)-, (R+)- or (S-)-} taurine compounds in good yield in the
form of sodium salt (14f and 14g) in good yield. The same reactions with the
amino acid glycine (NH,CH,CO,H) can afford the N-amino acid derivative (14h

and 14i of Table A).

25
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40 3 January 2007 Exanple 5 A Racemc.

{2-[4-(7-Brono-qui nol i n-2-yl oxy) - phenoxy] - propi onyl am no} acetic acid
(14h). The procedure of Exanple 4 was repeated with the gg&ﬁ%izgﬁ that a
solution of glycine was substituted for a solution of taurine"to provide the
5 conmpound of the fornula corresponding to 14h where Ris H, that is, Zis -
NHCH2CO2H, np 157-159 C, or salts_,ther ). B. (R} enantioner.
{2-[4-(7-Brono-qui nolin-2-yl oxy) % 8“'83@]{ - propionyl - am no) acetic acid (14h
(R)). The above procedure (A. Racem c) was repeated 10 with the exception
that conpound He was obtained frometherification of 8c and commercially
avai l abl e R-(+)-2-(4-hydr o@" Qxy) propionic acid 10. (R) enantioner: np

172-174C, [a]0=+8.6 (c = ( CH3CH) ..=chi r al PLC separation (S enanti omer
24.0 mnutes, R enantia 0 is (R R -Welk-0L 250 x
4.6 mMm 65% Hexanes, 35% 2-PrOH, 15 ACCONEHA at | mUmn with detection
at 220 nm Exanple 6 A Racenic 3
{2-{4-(7-Chl oro-qui noxal i n- 2-yl oxyx¥aasenoxy} pr opi onyl am no} acetic acid
(14i). The procedure of Exanple 3 was repeated with the exception 20. that
a sol ut?on of gl ycine was substituted for a solution of taurine to provide

t he conmpound of the a_corresponding to 14i where Ris H that is, Zis
- NHCH2CO2H, nmp 188 salts thereof). B. (R enantioner.
{2-{4-(7-Chl oro- qbi | oxy) - phenoxy} propionyl 25 am no) acetic
acid (141 (R)). e aboye progedure (4 Ragem c) was regpeated wth the
exception that,~% i fra ethifiea;_i_ﬂ_t_rlORcomrerci ally
avai lable R (+)-2-( fc acid 0. (R) enantionmer: np
190-192C, [a]o0=+19.Q (c = 0.50, 0.1 M\Na Chira) HPLC separation (S
enantiomer 21.7 mnutes, R enantioner 26.7 30 m nut using Regis

(R R)-Whel k-01 250 x 4.6 mm 65% Hexah¥sb 35% 2- PrOH, 15 nM AcONH4 at |
nmbrin with detection at 240 nm 41 3 January 2007 Exanple 7 The foll ow ng
illustrates representative pharnmaceutical dosage fornms, containing a
conpound of forrmula I (' Conmpound X ), for therapeutic or prophylactic use
in humans. 5

115

Compound X Y R
11b Cl H H
11c Br H H
13a Cl OCH; H
13b Cl H CH,
Starting Reaction Conditions Product
Compound
13b MeOH / NH; 14a
XK 469 SOCl,, NH,CH; / THF 1 14b
13b SOCl,, NH(CH3), / THF 14c
11c SOClz, NH2CH3 / THF 14d
11b SOCI,, NH(CH»), / THF 14e
XK 469 SOCl,, NaOH / THF, NH,(CH,),SOsH, H 14f
13a SOCl,, NaOH / THF, NH,(CH,),SO:H, H" l4g
13a SOCl,, NaOH / THF, NHCH,C(=0)OM, H' 14h
XK 469 _ SOCl,, NaOH / THF, NHCH,C(=0)OM, H" 14i

10
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(i Tablet 1 ng/tablet "~ Compound X 100.0 Lactose 77.5 Povidone 15.0 10
Croscarnel |l ose sodium 12.0 Mcrocrystalline ceIIquse 92.5 Magnesi um
stearate 3.0 300.0 15 (ii) Tablet 2 ng/tablet  Conpound JxuapEog7 |
M crocrystalline cellul ose 410.0 Starch 50.0 Sodium starch glycolate 15.0
20 Magnesi um stearate 5. O 500.0 (iii) Capsule ng ca sule 25 " Conpound X' |
10.0 Coll oidal sili mlde 1.5 Lactose 465.5 Pregel atinized starch |
120.0 WMagnesium g 0 600.0 (iv) Injection 1 (1 ng/niL) nyt ;
* Conpound X (fre! sodlun1phosphate 12.0 35 §
Monobasi ¢ sodi u N Sodi um hydr oxi de
sol ution (pH adj : 4oy g.s. ad 1 nL
40 42 3 January 2007 " Conpound X' (free
acid form 10.0 M |c sodi um phosphat e
1.1

Table A. Compounds prepared according to Scheme IIL

Compound X Y A Z
14a Ci H N NH;
14b Cl H N NHCH;
l4c - Cl OCH; - N N(CH;),
14d Br H CH NHCH;
lde Cl T H CH  N(CHy),
14f Cl H N NH(CH,),SOsM:
_ taurine salt
l4g Br H CH NH(CH,),SOsM
; . : _taurine salt
12h Br H CH NHCH,CO,M
glycine salt
114 Cl H N NHCH,CO,M

glycine salt

5 Example 1
2-{4-((7-Bromo-2-quinolinyl)oxy)phenoxy} propionmethylamide (14d) A
mixture of 2- {4-[(7-bromo-2-quinolinyl)oxy]phenoxy}propionic acid 11¢ (0.20
g, 0.52 mmol) and SOCI, (0.40 mL, 0.66 g, 5.4 mmol) was heated for 1 h, then
concentrated to give a yellowish solid. The latter was dissolved in THF (10 mL);

10  methylamine (2 M in THF) was added until the mixture was basic and then
concentrated to give a yellowish solid. Water (10 mL) and saturated NaHCO;
were added until pH 8, and the mixture extracted with AcOEt (2 x 25 mL). The
combined extracts were washed with saturated NaCl (10 mL) and after drying
(MgSQ,), filtered through silica gel and concentrated to give an off white solid.
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5 Pol yet hyl ene glycol 400 200.0 01 N Sodi um hydroxi de solution (pH
adjustnent to 7.0-7.5) q.s. Water for injection g.s. ad | nL 10 (vi)

Aerosol mcan " Conpound X' 20.0 Oeic acid 10.0 Trichl gggnmuahuor omet hane
5,000.0 Dichlorodifluoronethane 10, 000.0 15 Dichl orotetraf! udroet hane
5,000.0 The above fornul ati ons nmay be obtai ned by conventional procedures

wel | Knownryef ) G0 DA JRfEs ! o gq%;heggpgde%gg itﬁl@kbﬁﬂéundpﬁgﬁga& and

pat ent docunent's are 1nhcor por at e erelrn, as

i ndi vi dual(DR0igneDep ks athitd chptalsefnpristcks] The'H NMRe@od dMHALD Olgeh descri bed
with reference to vari ous sgecific and greferred enbodi nent s and

t echni ques-0HEWETS8 Het I a8 §d-He Lifdks $HoJP% Wal =Rz WhHr 148 i ons and
A ! &t i v 1" f

The i nvont e 3% 58 JEREE. MhisG 1 SRARLIDME L8 L g, 841630 BB sepee O

9z V i 5N Wim, QH)| 6.500s, N[ 4:68 (g, 6.4 Ho, QI MNdN/ a5.2HzGH), E6Wl 0 C v =, -

roti 0 EE('&, }:='6.4-Hzl\,| 380, B MR (1(1)0 tlv(t)HzE cbCiy s 17l\3|.(|),|162.6, 154.2, 148.0,
1473, 139.8, 130.4, 128.8, 128.4, 124.4,124.2, 123.1, 116.5, 113.3, 75.9, 26.2,
19.1. MS (EI) m/z (%) 400 (M*, 33), 342 (40), 328 (6), 316 (22), 298 (7), 206
(17), 189 (5), 149 (6), 137 (18), 127 (17), 121 (10), 109 (9), 95 (16), 86 (20), 81
10 (51), 69 (100), 57 (19), 55 (21), 45 (7). HRMS (EI) m/z 400.0426 (Caled for
C1H;7N;BrO; 400.0423).

Example 2
2-{4-((7-Chloro-2-quinolinyl)oxy)phenoxy} propiondimethylamide (14e) A |
15  mixture of 2-{4-[(7-chloro-2-quinolinyl)oxy]phenoxy} propionic acid 13¢ (0.45
g, 1.3 mmol) and SOCL (0.48 mL, 0.78 g, 6.6 mmol) was refluxed for 1h. After
cooling the solution was concentrated under reduced pressure to give a yellow ,
liquid, which was dissolved in THF (15 mL). Dimethylamine (2 M in THF) was :
added until the mixture was basic and then concentrated to give a light brown |
20 solid. Water (15 mL) and saturated NaHCQO3 were added to pH 8 and the
mixture extracted with AcOEt (2 x 25 mL). The combined extracts were washed
with saturated NaCl (2 x 10 mL), and after drying (MgSQy), were concentrated
to give a yellow liquid. The latter was purified by flash column chromatography
(1:4 hexanes:AcOEt) (R = 0.44 (1:4 hexanes:AcOEt)) to give a white solid,
25  which crystallized from EtOH-heptane to give the title compound 14e, (0.42 g,
87%) as an off white solid, mp 148-150 °C; "H NMR (400 MHz, CDCl;) & 8.05
(d,J=9.2Hz, 1H),7.75 (d,J=2.4 Hz, 1H), 7.65 (d, /=9.2 Hz, 1H), 7.34 (dd, J
= 8.8, 2.4 Hz, 1H), 7.17-7.11 (m, 2H), 7.03 (d, J = 8.0 Hz, 1H), 6.96-6.90 (m,
2H), 4.96 (q, J = 6.4 Hz, 1H), 3.14 (s, 3H), 2.97 (s, 3H), 1.62 (d, /= 7.2 Hz, 3H).
30 PCNMR (100 MHz, CDCl;) § 171.3, 162.8, 154.6, 147.6, 147.2, 139.6, 135.9,
128.7,127.2,125.8,124.1, 122.9, 115.9, 113.0, 74.5, 36.8, 36.6, 17.9. IR (KBr)
1650, 1605, 1590, 1570, 1485, 1435, 1420, 1410, 1395, 1370, 1365, 1340, 1295,
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30

960, 940, 875, 850, 825, 805, 790, 770, 730, 625, 605, 505, 480, 450, 360 cm’
MS (EI) m/z (%) 370 (M, 30), 298 (48), 270 (21), 254 (15), 236 (3), 220 (3),
191 (8), 135 (3), 127 (11), 105 (3), 100 (100), 91 (4), 72 (47), 69 (6), 57 (6), 55
(8), 44 (6), 28 (15). Anal. Calcd for Cy0H;9N,ClOs: C, 64.78; H, 5.16; N, 7.55.
Found: C, 64.55; H, 5.15; N, 7.47.

Example 3
Sodium (2-(4-(7-chIoro—2-.quinpxalinyl)oxy)phenoxy) propionylamino
ethanesulfonate (14f) A mixture of (XK469)(0.49 g, 1.4 mmol) and SOCI;
(0.52mL, 0.85 g, 7.1 mmol) was heated for 1 h before concentrating to give a
yellow liquid, which was dissolved in THF (1.5 mL). The resulting solution and
1 M NaOH (1.6 mL, 1.6 mmol) were added dropwise at equal rates to a solution
of sodium B-aminoethylsulfonate (taurine) (0.17 g, 1.3 mmol) in 1 M NaOH
(1.4 mL, 1.4 mmol) at 0 °C. Afier stirring for 1/2 h at rt the mixture was diluted
with water (10 mL) and 1 M H,SO, added until pH 3. The mixture was washed
with ether (2 x 25 mL) and 1 M NaOH added to the aqueous layer until pH 7,
before it'was concentrated and dried to give a yellowish solid. The latter was
triturated with hot CH30H and the insoluble material filtered off before the
filtrate was concentrated and recrystallized from CH;OH-EtOH to give the title
compound 14f; (0.47 g, 74%) as white crystals, mp 250-252 °C; "H NMR (400
MHz, CD;0D) 6 8.68 (s, 1H), 7.99 (d, /= 8.8 Hz, 1H), 7.71 (d, J = 1.6 Hz, 1H),
7.61 (d, J=8.8Hz, 1H), 7.21 (d,/=9.2 Hz, 2H), 7.06 (d, J= 8.8 Hz, 2H), 4.72
(q, /= 6.4 Hz, 1H), 3.74-3.58 (m, 2H), 3.03-2.88 (m, 2H), 1.57 (d, /= 6.8 Hz,
3H). IR (KBr)3260, 1650, 1565, 1550, 1500, 1485, 1440, 1395, 1370, 1330,
1290, 1260, 1230, 1195, 1140, 1105, 1090, 1055, 1000, 915, 835, 820, 805, 770,
695, 665, 635, 610, 530, 500, 430 cm™. MS (EI negative ion) m/z (%) 450 (M'
N2 100), 343 (3).

Chiral HPLC separation (§ enantiomer 19.6 minutes, R enantiomer 23.2
minutes) using Regis (R,R)-Whelk-O1 250 x 4.6 min, 75% Hexanes, 25% 2-
PrOH, 15 mM AcONH, at 1.5 mL/min with detection at 245 nm.

The same series of reactions was performed with compound XK469 (R+)

or (S-), to produce the corresponding enantiomer of compound 14f; (R+) mp
39
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250—252 °C, [a]D = +20 2°%c =0.50, H;0); or (S-) 251-253 °C, [a]p = -20.0° (c

= 0.50, H;0).

Example 4
5 A. Racemic. Sodium (2-(4-(7-bromo-2-quinolinyl)oxy)phenoxy) propionyl-
amino ethanesulfonate (14g) A mixture of compound 11¢ (X= 7-Br;
A=CH)(prepared according to J. Med. Chem., 2002, 45, 3130, at 3135, see
compound 11d) (0.23 g, 0.59 mmol) and SOCl, (0.45 mL, 0.73 g, 6.2 mmol)

was heated for 1 h before concentrating to give a yellow solid which was

10  dissolved in THF (2.0 mL). This solution and 1 M NaOH (0.7 mL, 0.7 mmol)
were added dropwise to a solution of taurine (0.07 g, 0.55 mmol) in 1 M NaOH
(0.6 mL, 0.6 mmol) at 0 °C. After stirring for 1/2 h at rt the mixture was diluted
with water (5 mL) and 1 M H,SO, added until pH 3. The mixture was washed
with ether (2 x 10 mL) and 1 M NaOH added to the aqueous layer until pH 7

15  before it was concentrated and dried to give the title compound 14g as an off-
white solid. This was mixed with hot CH30H and the insoluble material filtered
off before the filtrate was concentrated and recrystallized from CH;0H to give
(0.21 g, 75%) as off white crystals. mp 231-233 °C; 'H NMR (400 MHz,
CDs0D) 6 8.26 (d, J=9.2 Hz, 1H), 7.87 (d, /= 1.6 Hz, 1H), 7.76 (d, J= 8.0 Hz,

20 1H), 7.55(dd,J=8.8, 1.6 Hz, 1H), 7.18-7.10 (m, 3H), 7.08-7.02 (m, 2H), 4.72
(q,J= 6.4 Hz, 1H), 3.71-3.60 (m, 2H), 3.04-2.90 (m, 2H), 1.57 (d, J="7.6 Hz,
3H).

B. (R) enantiomer. Sodium (2-(4-(7-bromo-2-quinolinyloxy)phenoxy)
25  propionylamino ethanesulfonate {14g (R)} The above procedure ( A.
Racemic) was repeated with the exception that compouﬂd 11c was obtained from
etherification of 8c and commercially available R-(+)-2-(4-
hydroxyphenoxy)propionic acid 10.
(R) enantiomer: mp 251-253°C, [a]p = +20.0° (c = 0.25, CH30H). Chiral
30 HPLC separation (S enantiomer 21.8 minutes, R enantiomer 25.7 minutes) using
Regis (R,R)-Whelk-O1 250 x 4.6 mm, 75% Hexanes, 25% 2-PrOH, 15 mM
AcONH, at 1.5 mL/min with detection at 230 nm.
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A. Racemic. ‘{2-[4—(7—Bromo-quinolin-2-yloxy)-phenoxy]—propionylamin0}
acetic acid (14h). The procedure of Example 4 was repeated with the exception
that a solution of glycine was substituted for a solution of taurine to provide the

compound of the formula corresponding to 14h where R is H, that is, Z is -

NHCH,CO,H, mp 157-159 °C, or salts thereof).

B. (R) enantiomer. {2-[4-(7-Bromo-quinolin-2-yloxy)-phenoxy}-propionyl-
amino} acetic acid (14h (R)). The above procedure ( A. Racemic) was repeated
with the exception that compound 11c¢ was obtained from etherification of 8¢
and commercially available R—(+)-2-(4-hydroxyphenoxy)propiouic acid 10.

(R) enantiomer: mp 172-174°C, [a]p = +8.6° (c = 0.50; CH;0H). Chiral
HPLC separation (S enantiomer 24.0 minutes, R enantiomer 29.0 minutes) using
Regis (R,R)-Whelk-O1 250 x 4.6 mm, 65% Hexanes, 35% 2-PrOH, 15 mM
AcONH;, at 1 mL/min with detection at 220 nm.

Example 6
A. Racemic {2-{4-(7-Chloro-quinoxalin-2-yloxy)-phenoxy} propionylamino}
acetic acid (14i). The procedure of Example 3 was repeated with the exception
that a solution of glycine was substituted for a solution of taurine to provide the

compound of the formula corresponding to 14i where R is H, that is, Z is -

NHCH,CO,H, mp 188-190 °C, or salts thereof).

B. (R) enantiomer. {2-{4-(7-Chloro-quinoxalin-2-yloxy)-phenoxy} propionyl
amino} acetic acid (14i (R)). The above procedure ( A. Racemic) was repeated
with the exception that XK469 was obtained from etherification with
commercially available R-(+)-2-(4-hydroxyphenoxy)propionic acid 10.

(R) enantiomer: mp 190-192°C, [a]p = +19.0° (¢ = 0.50, 0.1 M NaOH).
Chiral HPLC separation (S enantiomer 21.7 minutes, R enantiomer 26.7
minutes) using Regis (R,R)-Whelk-O1 250 x 4.6 mm, 65% Hexanes, 35% 2-
PrOH, 15 mM AcONH, at 1 mL/min with detection at 240 nm.

41

Or In a+ 3 NNE ~} N(IDO n3JP2“’éfYé%EJJ(\I

o~ FpE "' ri " vV~Fof~va|\/bMoaMcnq'.0
A

1

U Ia.GOWdNNrmGhr>F+7dOvab~~L4
h ~_

~"w - Z h
OO0 (6

WdA) Isz x %, Ta- QO y ~~ Otp 0 R- NM



+ + 0

~j-. NYI
UNoeoeewC
00 O.0O
N CA >
y O AR9 1~

roZ J

da + A~0 'or
VOO-LXCOY

|
~a ~"~~M-6 VOl A~
~'y 0407V -NVI V]

The following illustrates representative pharmaceutical dosage forms,

containing a compound of formula I ('Compound X'), for therapeutic or

prophylactic use in humans.

(1) _Tablet 1
‘Compound X’

Lactose
Povidone

10  Croscarmellose sodium
Microcrystalline cellulose
Magnesium stearate

15 (1) Tablet2
‘Compound X’

Microcrystalline cellulose

Starch

Sodium starch glycolate
20  Magnesium stearate

(ii1) Capsule

25  “‘Compound X’

Colloidal silicon dioxide
Lactose
Pregelatinized starch
Magnesium stearate

30

(iv)_Imection 1 (1 mg/mL)
‘Compound X’ (free acid form)
Dibasic sodium phosphate

35 Monobasic sodium phosphate
Sodium chloride
1.0 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5)
Water for injection

40
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mg/tablet
100.0

77.5
15.0
12.0
92.5
3.0
300.0

mg/tablet
20.0

410.0
50.0
15.0
5.0
500.0

mg/capsule
10.0

1.5

465.5
120.0

3.0

600.0

mg/mL

1.0

12.0
0.7
4.5

q.s.
g.s.ad I mL
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‘Compound X’ (free acid form)
Monobasic sodium phosphate
Dibasic sodium phosphate

5  Polyethylene glycol 400

01 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5)

Water for injection

10 (vi) Aerosol
‘Compound X’

Oleic acid

Trichloromonofluoromethane

Dichlorodifluoromethane
Dichlorotetrafluoroethane

15

q.s
q.

MO0 V O

s.édlmL

mg/can
20.0

10.0
5,000.0
10,000.0
5,000.0
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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

25

scope of the invention.
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2007 Wat is clainmed is: 1. A conpound of formula (1): :?(nuarY( 0\ / o-C

C(=0)-Z (1) wherein Ais CH Xis F, d, or Br; Yis hydrogen, hydr oxy, or
(Cl1-C7)al koxy; and Z is an amno acid, or heterocycle; or a

phar maceut W?a'tis%lﬁ&%ﬁl?st able salt thereof. 2. The conmpound of claim 1,
wherein Y is H 3. The corrpound of claiml1, wherein Yis -CH 4. The

corrpound of cl ai [ Y. Owve. 5. The conpound of any of clains I
o4 V\/nere:in Xléc-off}poun OﬂPﬁmu@c{@pound of any of clains 1 to 4 wherein X is

-Br 7. The conpound of/t@of/\ Ialms 1 to 6 wherein Zis an am no acid.
H
o>—~|c—c<=0)-z

CHs

wherein
A is CH;
X isF, Cl, or Br;
Y is hydrogen, hydroxy, or (C;-C;)alkoxy; and
Z is an amino acid, or heterocycle;

or a pharmaceutically acceptable salt thereof.

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

3. The compound of claim 1, wherein Y is -OH.

4, The compound of claim 1, wherein Y is -OMe.

5. The compound of any of claims 1 to 4 wherein X is —Cl.

6. The compound of any of claims 1 to 4 wherein X is —Br.

7. The compound of any of claims 1 to 6 wherein Z is an amino acid.

8. The compound of any of claims 1 to 6 wherein Z is -NH-(CH,),-SO3;H,

9. The compound of any of claims 1 to 6 wherein Z is -NH-CH,-CO,H,

10.  The compound of any of claims 1 to 6 wherein Z is -NH-CH(CHj3)-
COH

11. The compound of any of claims 1 to 6 wherein Z is a nitrogen linked
55



8. The compound of any of clains 1 to 6 wherein Zis -NH (CH2)2-SG3H. 9. The
conpound of any of clains 1 to 6 wherein Z is -NH CH2- CO2H110. The conpound
of any of claims 1 to 6 wherein Z is -NH CH(CH3)- CO2H. 1R Jamilaey 200fpound of
any of clains 1 to 6 wherein Zis a nitrogen |inked 55 3 January 2007
pyrrolidino, piperidino, norpholino, 1,3-benzodi azepino, 1, 4-benzodi azepi no,
orl, 5-benzodi azepino. 12. A conpound of formula (I): H X?~"N-,0 _a 3 (I)
wherein A i s CHpyxolidinp, pigéridioe, nBrrphotirios 1 Byteneodiazepmo( G - C7) al koxy; and Z
is an - NRaRb; e Ra .and .Rb i s dndependently hydrogen, (d -C7)alkyl,
(Cr-C7)al kanoym’%gw,odlﬁ??ﬂ”(‘cﬁo-rZ’%’%ﬁnﬁg‘ﬁ?ze&nov\here R and Rb together with
the nitrogen to which they are attached are a pyrrolidino, piperidino,

nor phol i no, 1, 3-benzodi azepi no, 1, 4-benzodi azepi no, or 1, 5-benzodi azepi no;
or a phar mdceut ifedmpowdcdperabile($al t thereof 13. The conpound of claim 12,
wherein Yis -CH 14. Th com@und of claim12, wherein Y is -Owe. 15. The
conpound of any of clai toY14 wherein Xis -C. 16. The conpound of any
of clainms 12 to 14 wher is -Br. Nhe cgnpound of any of clainms 12 to
16 wherein Z is -NRaR3~ : e oo @ F—ame¥-zcl ainms 12 to 16 wherein
Zis -N112 19. The conmpourRd of any of ains &2 to lgwherein Z is NHCH3.

56 3 January 2007 20. The conpound of any of clains*12 to 16 wherein Z is a
nitrogen |inked W enzodi azepi no, 1, 4-benzodi azepi nho, or

1, 5-benzodi azepi no. Ak.c# conpound of formula (I): X gA-~ 0___ & G (=0 -Z

') X isF, Cl, or Br;
Y is hydroxy, or (C,-Cs)alkoxy; and
Z is an -NR Ry;
where R, and Ry, is independently hydrogen, (C,-C;)alkyl,

(C1-Cy)alkanoyl, aryl, aryl(C;-C7)alkyl, or where R, and Ry, together with
the nitrogen to which they are attached are a pyrrolidino, piperidino,
morpholino, 1,3-benzodiazepino, 1,4-benzodiazepino, or
1,5-benzodiazepino;
or a pharmaceutically acceptable salt thereof. -

13.  The compound of claim 12, wherein Y is -OH.

14.  The compound of claim 12, wherein Y is -OMe.

15.  The compound of any of claims 12 to 14 wherein X is —Cl.

16.  The compound of any of claims 12 to 14 wherein X is —Br.

17. The compound of any of claims 12 to 16 wherein Z is -NR,Rp,

18. The compound of any of claims 12 to 16 wherein Z is —NH,.

19.  The compound of any of claims 12 to 16 wherein Z is -NHCHj.
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wherein Ais CH Xis F, d, or Br; Y is hydrogen, hydroxy, or
(Ad-Cr)alkoxy; Zis -NRaRb and R and Rb are each |ndependentlg hydr ogen,
(Cl-C7)al kyl, (O -C7)al kanoyl, aryl, aryl (G -C7)alkyl, of Ja¥Yé&%a and Rb
together with the nitrogen to which they are attached are a pyrrolidino,

pi peridino, norpholino, 1,3-benzodiazepino, 1, 4-benzodi azepi no, or -

1, 5- benzodi i.Gal of . 22. The
compound of ol oty Sugd 8F BFBEEHHsIR 8 Ao AR 20 8 nE ek iCES

(a-C7)al kanoyl 1,3-deytqdiereyindQ ,4-befizOdedzkpiho, arrl ,Svharzedidaend Rb t oget her with
the nitrogen to which they are attached are a pyrrolidino, piperidino,

nor phol i no, |, 3-benzodi azepi no, 1, 4- benzodi azepi no, or 1, 5-benzodi azepi no.

23. The cogrpoungcg{n Shﬁ’dé‘?i%ﬁnéﬂ%(ﬁz wherein Y is H 24. The conpound of
claim?21l or 22 mhergln Yis - 25. The conpound of claim 21 or 22 wherein
Yis -Ove. 26. The conpo

January 2007 27. The co any clains 21 to 25 wherein Xis -Br.

28. The conpound of any 3 (g\/n%L eb(f'oé is -NRaRb wherein R
and Rb are each independently ydroge met hyl i The conpound of any of
clains 21 to 27 wherein ZYs a nitrogen |i nkecPHspyrroI i di no, piperidino, or
nor phol i no. 30. The conpound of any ) clains 21 to 27 wherein Zis a
nitrogen |inkedwhdre®- benzodi azepi no, 1, 4-benzodi azepi no, or

1, 5- benzodi azepi no. % e conpound

2-{4-((7- Bromp- 2- qui At FE@I)oxy)phenoxy} pr opi ormet hyl ani de;

2-{4-((7-Chl oro- 2- quKkAOF| @ b,)Bg(y)phenoxy} pr opi ondi met hyl am de;
(2-(4-(7-Brono-2-qui nolinyl)ox henoxy ro i onyl ami no et hane- sul fonic
acid; {2-{4-(7-Br onDqujh}'%Dgfm, éwﬁbww v)ﬁ pxyr opi onyl ami no} acetic acid;

(R (2 (4-(7-Brono- ZZCLU_II\ﬂ?ka.nade) oxy)phenoxy) propi onyl am no

iof clains 21 to 25 wherein Xis -Cd. 57 3

R, and Ry are each independently hydrogen, (C,-C7)alkyl,
(C1-Cyjalkanoyl, aryl, aryl(C{-Cy)alkyl, or where R, and Ry, together with
the nitrogen to which they are attached are a pyrrolidino, piperidino,
morpholino, 1,3-benzodiazepino, 1,4-benzodiazepino, or
1,5-benzodiazepino;

or a pharmaceutically acceptable salt thereof.

22.  The compound of claim 21 wherein R, and Ry, are each independently
(C1-Cr)alkanoyl, aryl, aryl(C,-C7)alkyl, or where R, and Ry together with
the nitrogen to which they are attached are a pyrrolidino, piperidino,
morpholino, 1,3-benzodiazepino, 1,4-benzodiazepino, or

1,5-benzodiazepino.
23.  The compound of claim 21 or 22 wherein Y is H.
24.  The compound of claim 21 or 22 wherein Y is -OH.
25. The compound of claim 21 or 22 wherein Y is -OMe.

26.  The compound of any of claims 21 to 25 wherein X is —Cl.
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et hanesul fonic acid; (R

{2-[4-(7-Brono-qui nol i n-2-yl oxy) - phenoxy] - propi onyl am no} acetic acid; or
phar maceutically acceptable salts thereof. 32. The conpouddaméry20§7 of cl ai ns
1 to 30 or 31 which is the (R) enantioner. 33. The conpound of any of
clainms 1 to 30 or 31 which is the (S) enantioner. 34. The conpound of any
of clains 1 to 30 or 31 to 33, wherein the conpound is isolated and
purified. 58 3 January 2007 35. The conpound of claim 34, wherein the

conpound is,a sgfid. 36. TQBe coppound,.of ¢l aim.34,. rein the conpound is a
crystalli n27'sol ? ¢ comypound of Aoy ﬂg@&mﬁd@aﬁo 2@0‘%6%‘P§f 8%0”})“ sing a conpound
any one of «clains 1 to 30 or 31 to 36 and a pharnaceutically acceptable
diluent or carrier. 38. The pharmaceutical conposition of claim 37, wherein

t he phar naé&ut i dh¢ compopket amynof daifmsr hutoad BwhersimaZ uni-NReRwswherefoor m 39. The

phar maceutical go itiagn.of .claim wherein the unit dosage formis
formul ated for r"gﬁ)@gﬂ?ﬁeﬁ?‘é}Wg?ﬁegﬂ@tlg{yd%nBﬁgﬂgﬂﬁ'@euti cal conposition of

claim 38, wherein the unit dosage formis formulated for adm nistration by
injection. 59 ) ) i )
29 The compound of any of claims 21 to 27 wherein Z is a nitrogen linked

pyrrolidino, piperidino, or morpholino.

30.  The compound of any of claims 21 to 27 wherein Z is a nitrogen linked

1,3-benzodiazepino, 1,4-benzodiazepino, or 1,5-benzodiazepino.

31. The compound
2-{4-((7-Bromo-2-quinolinyl)oxy)phenoxy} propionmethylamide;
2-{4-((7-Chloro-2-quinolinyl)oxy)phenoxy} propiondimethylamide;
(2-(4-(7-Bromo-2-quinolinyl)oxy)phenoxy) propionylamino ethane-
sulfonic acid;
{2-{4-(7-Bromo-quinolin-2-yloxy)phenoxy} propionylamino} acetic
acid;
(R) (2-(4-(7-Bromo-2-quinolinyl)oxy)phenoxy) propionylamino
ethanesulfonic acid;
(R) {2-[4-(7-Bromo-quinolin-2-yloxy)-phenoxy]-propionylamino}
acetic acid,

or pharmaceutically acceptable salts thereof.

32.  The compound of any of claims 1 to 30 or 31 which is the

(R) enantiomer.

33.  The compound of any of claims 1 to 30 or 31 which is the

(S) enantiomer.

34.  The compound of any of claims 1 to 30 or 31 to 33, wherein the

compound is isolated and purified.
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35.

36.

37.

38.

39.

40.

3 January 2007

The compound of claim 34, wherein the compound is a solid.

The compound of claim 34, wherein the compound is a crystalline solid.
A pharmaceutical composition comprising a compound any one of
claims 1 to 30 or 31 to 36 and a pharmaceutically acceptable diluent or

carrier.

The pharmaceutical composition of claim 37, wherein the pharmaceutical

composition is formulated as a unit dosage form.

The pharmaceutical composition of claim 38, wherein the unit dosage

form is formulated for oral administration.

The pharmaceutical composition of claim 38, wherein the unit dosage

form is formulated for administration by injection.
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