4-"7-HALO 2- QUI NO ( XA-) LI NYLOXY! PHENOXY-PROPI ONI C ACI D DERI VATI VES AS
ANTI NEOPLASTI C AGENTS 5 Governnment Funding The invention described herein
was nade in part with governnent support under NCI-NH G ant Nunber
CA82341 awarded by the National Cancer Institute. The United States
Government has Ce”air” rﬁﬁﬁtfeb?n&(ﬁl&_m WL%%%N@%{’ mxgef erence to

[ [

Rel ated Application This cat1on alns prior rom

Provi si onal Patent Appl IAEEFPS‘HI"%VE%@? S@'BID@BBLASFW@&EN%I y 3, 2002,

whi ch is incorporated herein by reference. 15 Background of the

I nvention U S. Patent Nos. 5, 364,831, and 6,197, 728, di scl ose herbi ci dal
conpounds of the formula: X NINQ\ / O CIHR 20 CH3 wherein X
represents®a hal ogen atom R i nclg¥ggment Empdintyhere R represents
various substitute r Is radi cal s
where R4 is a Cl_ %ﬁ%ﬁ%@ﬁ gdony Trﬁm%lﬁ H? r§ ktﬁ%gvg}lﬁﬁ%tl Cl. 4

al koxy al kyl suppdrt uGdet NCENHI @intNmnber@A&Rﬁm av\td.rc&dus_aaheNutubm 4,629, 493,
di scl oses herglc | .co un&g t he a: )%I"~O NO- OR2
R wherein A i nsgpute, Tfe Séf“‘??a@%"é’ﬁ?i”"’“ﬁ P%Ce&a‘i‘,“ sipthey g
hydrogen or ajLawer alkyl group; and R2 is -OH, -Qalkyl, -OM (inorganic
or organic salt), - NR3R where R3 and R4 respectively represent a
hydrogen #omor a |ower alkyl group. One of these conpounds is
currently sold comrercially for the control of 5 annual and perenni al

%r a)sZNw_ee%s i n broadl eaf Cé%%?Re?;rencectg'ﬁ%PaLiQéjApch:}tpo% foll owi ng formnul a:

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
TJ.S. Patent Nos. 5,364,831, and 6,197,728, disclose herbicidal
compounds of the formula:
X N
L
)

20 CHa

wherein X represents a halogen atom; R includes —C(¥O)R] where R' represents
various sub_sﬁtuted 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:

S A\ | o
(X)n—E\/E l .
N F 0 .
N° O 2
aVarn



N OO CH3 Corbett et. at, Investigational New Drugs, 6 129-139 (1998),
eval uated a series of quinoxaline conpounds for activity against solid
tunmors in mce. The 10 following compound N O C N _O- OO CH3
(herein after referred to as XK469) was reported to have broad activity
agai nst transpl antabl e nouse tunors. The conpound was al so reported to
have a 15 relatively | ow potency, and to produce several undesirable side
ef fects, i nclwighdigA is A\CHI p0-N- pXilshhylpg& g is 0,pa0rad; Rt ichyidr@es or a

G -epithelial damage marr ow f oxj neur orruscul ar toxjci t and

wei ght 1 oss. Pﬁ%‘é‘llﬂi]ﬁéo"é'tal’aqR i 308 kO (inorgamic og greawessglth 776,

di scl ose antiyp® H,
wherein, for Ne%e{ynp eeré:ﬁmglglrllggispa&gtremeg’ ﬁ%(éﬁggﬁy%gg%t%ﬁm g%‘%ér} a@; Y can
be H F, d , gr&ip. One ofshdsoxympoundsids cuﬁenﬁmsd@@cdﬂnn@ciaﬂgrfomht hantzol ofind R
can beO—l 2 al kox orNR R', where R R H nethyl, NH2 or OH,
Soo Tabl 'S5 Rl pOTEb e s ioroatikar fons Fhistombongzis B 9130

di scl ose bi oqgg&{,_igg%m, cogener conpounds of anti-tunmor conpound
(XK469). 5 Copendi ng provisional application U S. Serial No. 60/309, 144,
filed July 7, 2001, now PCT application PCT/US02/ 24442, entitled

"Anti-tunor Agents" ¢hscl gsesya corrpound of the forrrula Y NO OOH CH3
wherein Y is F, Cd, Br, weth

el met hoxy; or @ pharmaceutically
acceptable salt 10 t her & e |s e, I ent Iy a need for additional
anti-tunor agents. Summary’ o N heo}—-v.n OEt
CH,

Corbett et. 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

AL e L

CH;

(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
in vivo toxicity, e.g., paralytic ileus, Gl-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:

* j\ Qo_rl;_q o

20 CHy

wherein, for example, W can be H or ClI; X can be H, Cl, F, or NO,; Y can be H,
F, Cl, Br, I, methoxy or —N3; Z can be H, Cl, or methoxy; and R can be OH,

2



The present invention provides conpounds that are effective anti-tunor

15 agents. Accordingly, conmpounds of the invention are of the formula
(): I ~A H XYN O\ / OCHC(=0-Z 3 (1) wherein 20 Ais CHor N, X
is F, d, or Br; Y is hydrogen, hydroxy, or (C-C7)al koxy; and Z is an
am no acid, or heterocycle; or a pharmaceutically acceptable salt

thereof. 25 | plkseyRr MFORA] WRAER’ ahH R Gar@ HEnRthS NI OB Osee qaplesnds of the
i nvention which are conpounds of the above formula (1): wherein 3 Ais
CH X is F, chergg Br; Y is hydroxy, or (C,-C7)alkoxy; and Z is an

-NRaRb; 5 where R Bb_aneyi e y - ,

(C1- C7) al kanoyl , gﬁﬁélﬁg?ﬁl( q@%‘%gﬁ%v%b%rﬁmﬁgﬁgg?bé%w%&%éﬁ her
with the nitroggnetmpounds ofetheyuracecoatppanh@dK469. a pyrrol i di no,

pi peri di no, norphol.ino,. 1, 3-henzqdi azepi na,. .1,4-be i pi.n r

B henzodf azep: noCORTEE AV RELE GPRIEANTs, O SER AR COCIPAMRUFEHY 10 11
some embodi ment 01! ARF PCRMBpiidaBion PCOMTIRD RArRAHNLS Qi hliifor Adayant i on

whi ch are conpounds of the above formula (1): wherein AIsCH™ Xis F,

Ccl, or Br; 15digclpsesiaypampgend offpelfamyla: or (C 1 -C7)al koxy; and Z is
-NRaRb; where R and Rb are independently (G -C7)al kanoyl, aryl, aryl (G -
C7)al kyl, or where R and Rb together with the nitrogen to which they are

attached are a pyrrolidino, pi p/eﬁpjm)rphol i no, 1, 3-benzodi azepi no,
1,4- O

: CH3

wherein Y 1s F, Cl, Br, methyl, or methoxy; or a phannaceﬁtically 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 formuia (I):

A .
N
/Q -;\ O H
X N o o——c’:—C(=0)-z
Y

S (1)

wherein
20 AisCHor N;
X is F, Cl, or Br;
Y is hydrogen, hydroxy, or (C;-Cy)alkoxy; and
Z is an axhino aci'd, or heterocycle; J
ora phahnaceﬁtiéaﬁy acceptable salt thereof,
25 " In some embodiments, there are also provided cdmpéunds of the
invention which are compounds of the .2.1.].3.0\’6 foﬁﬁﬁla (D: o

wherein
3 .



20 benzodi azepi no, or 1, 5-benzodi azepi no; or a pharmaceutically
acceptable salt thereof. In sonme enbodi nents, there are al so provided
conmpounds of the invention which are conpounds of the above formula (1):
wherein 25 Ais N, Xis F, d, or Br; Y is hydroxy; and Z is an
-NRaRb; where R and Rb are independently hydrogen, (C-C7)al kyl, 30

(G -C7)al kanoyl, aAWCHaryl (C -C7)al kyl, or where Ra and Rb together with

the nitrogen to A hey are attached are a pyrrolidino, piperidino,
nor phol i no, 1, 3-\%@@5@% no, 1, 4-benzodi azepi no, or

1, 5- benzodi azepi noy ;OtydRoxINer MRASHMIkSSH bl accept abl e sal t thereof. 4 In
sone enbodi nents, there are al so provided conpounds of the invention

whi ch are conpoundéisoh -NFeReibove formula (1): wherein AisN, 5 Xis F,

Cl, or Br:. Y is hydrogen, hydr 0 Cl- : i s -NR RD:
were R ha ek RiRpe MERTH oy ko ET R e
aryl (Cl - C,) al #yl, ary@iC,;-Oygiye, dr - wiAoR RindRe @ether with tHe itiegeRitd Hdghn to which

they are attached are a 10 pyrrolidino, piperidino, norpholino,
1, 3- benzodi azZiBpy A6, attached B AT, Pperidipo, morphalingy bédibspeodiazepingr a
phar maceut i ca | . The invention al so provides a
t herapeutic n%%ﬁg@%ﬁ%&{qﬂ%,&r?%&e%?ﬁ%% fno, gromh in a manmal , conprising
adm ni st er i ngortaplarmarnrdally accepedleadalisheeéof, 15 t herapy, an effective
anount of a conpound of the. invention. The invention al soﬁg{r ovi des a

e

t her apeut 1& met hodI“tSBmFFE'Q?d‘é%’i‘E*epmferﬁr%alS?rﬁWW? CUBAPAE Pheadni ni st eri ng
to a manmmal 'Bv&ﬁﬁ%}g{ichsrﬁ@@oﬁlg@drﬂ gfﬂé%o&g{éﬁﬂghmeamunt of a conpound

of the invention. I'nvention al so provi rapeutic nethod to
treat cancer wherain20 nmanmal , conprising co-admnistering to a manmal in
need of such ther apy, ~A"

XisF, Cl, or Br;
15 Y is hydrogen, hydroxy, or (C;-Cy)alkoxy; and
Z is -NR,Ry;
where R, and R, are independently (C,-C;)alkanoyl, aryl, aryl(C;-
Cyalkyl, or where R, and R, together with the nitrogen to which they are
attached are a pyrrolidino, piperidino, morpholhino, 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 formuta (I):
wherein
25 AisN;
XisF, Cl, or Br;
Y 1s hydroxy; and
Z is an -NR;Ry; o _
where R, and Ry are ind.e};ende.ntly hydrogen, (C;-C7)alkyl,
30 (C,-Cy)alkanoyl, aryl, aryl(Cl-C7).a'_lky]_, or where R, and Ry, together with the
nitrogen to which they are attached‘ére a pyrrolidino, piperidino, morpholino,
1,3 —benzodiazepino, 1,4ébeni;)diazepino, or 1,5-benzodiazepino;
or a pharmaceutically acceptable salt thereof. |
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effective anmount of a mxture of two or nore conpounds of the invention,
for exanple, a precursor conpound of the formula (lI). The invention also
provi des the use of a compound of the invention in nedical therapy. 25
The invention also provides the use of a conpound of the invention to
manuf acture a nedi canment for the treatnment of cancer in a mamal .

Det ai | ed Descri pti ®fséhe &fisodinwasttheeadpioipsanid damppusdssafamer ed t hat
conmpounds of the invention of the 30 fornmula (1), and in vivo

met abol | zed pPBEHHER Whch grecmPoBRdsl thsAbAYa fasmul{B: i nvention of the
formula (1), Qdjdystered alone or in-conbination, can be useful as
anti-cancer agents, and for the treatnment of cancer. 5 The foll ow ng
definitions are useédisNjnl ess ot herw se described: -halo is fluoro,

chl or o, brgnn, or i d%c ﬁlkﬁL, al koxy, etc. denote both straight and
branched gPoups; bdtSFefEPeRbe to an individual radical such as "propyl”

enbraces only the qtfs@&y%%ergﬁ?@@@ﬁgi(@]at? algoPy,@apghed chain isomer such as
5 "isopropyl" bei n%kispeci ically referre(} to.” When al kyl can be partially

unsat urated, the akkytNRB#ain nay conprise one or nore (e.g. 1, 2, 3, or

4) double or tripkLe_bopds in,the.chai ARyl " denot radi cal
or an ortho-f l\JVshggfpinzF 89%#]’ (%:Iec] ¢ %poeg%qt%c&'“rcdg%aé’fwhgvghgggg:@)ﬁ;%%hemt o ten
ring atons i nwMaicCR, ahd Readsdethenevithi g riBo@n0BBkhich thelOare Anvbiadkaet a or
"aryl (C -C7)alkyl" refer to a grouP_ of the fornmula aryl (C, C7)al kyl -,
wher e ar yi0 an@viraiding)ppaimoamormiwline fli hbepzadipepio, Tidensodiszepmpn® aci d, "

conprises the,resi the natural amno acids (e.g. Ala, Arg, Asn,
Asp, Cys, Gu,l’s(c?érrl},g&gng?icnﬂis, Hyl, Hyp, lle, Len, Lys, Met, Phe, Pro,
Set, Thr, Tr ppr@pharmanchtivally) acceptidlosaldthéresfin as wel | as unnatural am no
15 acids (e.g. taurine, phosphoser.ine, phosphothreoni ne,. phosphotyrosine,
hydr oxyprol i ne, gaﬁ:‘?ﬁ%’ﬁﬁ HI?‘&H%&%‘}"E‘HP F‘?%‘%P : _ﬂb‘E Gloi ndol e- 2-
carboxylic a??fbwtﬁﬁ@& bafumal, Bmdriding h&h{ARAHb S YA ih REsdsrGaaPoxyl i ¢
acid, penicillamne, ornithine, crtruline, “a-methyl-alanine,
par a- benzdy| pthemaplyataeffachye apbnt of g byropoved of thepevegyibyl yci ne, sar cosi ne,

0. CO ral and unnatural

and tert-butylglycine). The term 2Q al pri ses, .nat
2 o aci ds. bear | nd e GARIE RPORNdes RGP COTRAD T SABF A, acety
or benzyl oxycalaemi! JompRSing@iidStenad td'adhandibl in WBRBS L tharipRoanaci ds
protected at the carboxy termnus (e.g. as a (C -C7)alkyl, phenyl or
benzyl ester @ffetawemou@trofas:omowﬁeqfﬁgq BEEPN. ani de) .- Ot her suitable
The invention also provides a therapeutic method to treat cancer in a
20 mammal, comprising co-administering to a 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 and carboxy protecting groups are known to those skilled in the art
(See 25 for exanple, T.W G eene, Protecting Goups In Oganic Synthesis;
Wley: New York, 1981, and references cited therein). An am no acid can
be linked to the renainder of a conmpound of formula (I) through the
carboxy term nus, the am no termnus, or through any other convenient

poi nt of attachmerkhe fellewing definifiens 4 aseg) wnlcss pinsmise desenBed: figlo isf

(Lon (Gri) 2- SRl Sl olorRl S RdoC R B0 LA acidq o BURRER | o,

N-term nus t cridvhed aronps Put eferdrive t@mnmduﬁtﬂlabfadfc@l’smahas (‘lir)) yI"Het er ocycl e"
P

enconpasses a Z radical attached or ked to the._ carbonyl carbon via a

ni trogen ri ngPBreREs oRly4h GRSy Ehgip radl"ii‘ édryicagtehain ISB’F‘%WCBQ%d 6

ing atbrs conaoy s B PRHRAN S RE WA A RN e
sel ect ed fromitséteratag; t}mpll«ryd)dmnsmamgompnmmepemxe (zbeg.d@g:’em 4pddubler , and
o R One N B P P55 O o 1 O, (GG bkl pheny!

D B benzod] azepi o An Crae) S er o or oy (A UBISER SIERYO [ hat i s

separated fr oﬂﬁdmﬁéla‘f@ﬂ\ﬂb@ldmﬁ@ temrgiterhs int whnaly bideast onatihg lsplmmamt For

compount. 110" Par t PV b ar Rt S Lot 1 B RO ARG ol ey

which is optConRYIL YwitRé diyBAd CUTS R afeed defil@lterdihe named subst| t uent
has one or nbre unsaturations, such as one or nore doubl e bonds, one or

more triple bonds, Thsriermyimino acid,j¢pmprissd thesssigunsiod thestatrsl amgngagidsmpound

that is present n uant c ral kon | east
50% 60% 709 g86@}‘ %%ﬁ‘hés&%ﬁgééﬁlégﬁ%tﬂ\@?’ue@ ﬁﬁér%@@“ﬁ?}j Igli?%rrpl e, an
i sol at ed conprhenBroy8yr, Dir, Dig I8ntandatal)ai ¥ o192 i’ 3dveb ddmmtachrileénihd ke.

Preferably the conmpound is_present at 90%to, 95% and i nternedi ate val ues
thereof M e ¥idsH(egaBryng HB‘JSEB?FSBHM’IIP%’*’OW%E& PhAsPYIOEe09% and

L e RSB Bl SO Al b e s
t he conpound casbquyhisecid, saa;tmg,rle%’,ﬁﬂg -tdtahyir@So @b adine 3- cg:rbtmth uaﬁ,t ity.
Lol oA nel e 12 L, pubseauenL 1 Socr e grent o
hgz ; agg te§ F\gfﬁ{eﬁyﬁgn@uﬁwﬁafaar@ﬂgg@ﬁ@l ot QBinB G t&t-B R JIRFHSNARS terth vvh| ch it
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 benzyl ester or amide; or as an c=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 attachment, such as,
for example, through the sulfur of cysteine. A particularly preferred amino acid
30 s taurine ( HoN-(CH,;);-SOsH), 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



25 exanple, "optionally substituted" neans that the nanmed substituent may
be present but need not be present, and the description includes
situations where the nanmed substituent is included and situations where
t he naned substituent is not included. The ternms "include", "for

exanpl e", "such as", and the like are'used 30 illustratively and are not
i nt ended to | ibdyt:lit, hemmmiscenmsdtmmed,trirsgmystﬁme:ohtadtﬁﬁg ﬁvtermtviecirgs "a" and
"an" nean "at | east one" when used. i | ication,
el UGt ng ¢ he A4 TS ipe Sleartnars PRI HE R EOPRORAICETRY [ w1
be appreci at e¢:Qyp 60%95@11%3?‘11'011%1’0‘}((&6%‘5&%@% Sulful 3ndGR THRSAWRE (R whBRin

invention having a chir center exist in and be isolated in
optically act |X/§ absemd or wdB 18, éCf-Gr)ﬁlk)’l Bowmny! edrpeyin dselimagd ket¢rpaycies

pol ynor phi to be, und tood that the,pres ntlon
enconpasse ar??n P%tifg PRIP[S, P cg}dt% ; RIDEHCIRO, %OIBBSW%?'BHI?GE‘ZO Feepmo,

st ereoi soneriq J_@éﬂfbdlgfepmoxbm %eﬂj@@fa@@ﬁno of a conpound of the

i nvention, which possess the usef ul gopertl es described herein, it being

wel | known in t he Ady tisolded" comppeiae T30 i COmIPPYn G et i seragtefsrom dhe
| |
exanp! €, eﬁﬁ% P th \91;;101& G g%t%:%ghﬁl y,qg@aem/ Ifo%%g%@l% Aé&fg{a 'rulﬁg s

t echni ques esi's from ctive st

chiral synt hesmybe@&pdryt&frnmrrmh@gtaqnhdx&e]a&@ﬁ@aiaﬁmmndm ng a chi raI
stati onar¥ phase) and how to det erm ne, for ex anti -t unor
activity, 1ferbi ci daPasialy ynsplyrated néﬁaﬁ%rfc’rt%mﬁﬁeﬁ Cbca)éy(ﬂ\/‘i"?l(jhb%l ng the

standard ¢ est 3pARe5IRRADESChRuc Pl i ke BkchAfas bk Ul ch are

wel I known ecific and preferre ues Iste ow for
radi cal s, subshsaturetits, suehds ofddormanrg dsyblabandk ponei drimest trgld eomdedry; t hey
do not excl udg &;her defined values or other values wthin defined
ranges for th&8%°adicals and substituents. The conmpounds of the invention

i ncl ude conpounds of "pugkiBu @nipohnd RY¥eré!S Adt¥nfoan® tHatdsiRE e in a?ﬂ%ﬂv?" ues,
speci fic values, nore specific values, and preferred’val ues described

herein. 205 Spam‘ilﬁit}ﬁaﬂ | @nCQT@ﬂilQ]T?%ﬂtll%aBt X 60 ﬁﬁ‘f/daﬁo%, 2%wnd propyl ,

2081921, A TR, R Mo SHBEDM b By

but oxy, i so- bui oy, SM$3WBQ%YandWII&X)Prefer3bE&Hé ewpodﬁewﬁr@gem at
1- net hyl hexyl oxy or heptyl oxy; (Cl-C7)al kanoyl can be acetyl,

propanoyl , buP8HdgI93 "/tp@ﬁ‘tlatﬁ’éwd'latﬁly%lr\ﬁﬁﬁ TeRén ﬂ\&?fepreferﬁel%éwmpoeﬂd 25
hept anoyl ; ar }Sl'esgrﬂ " 953%99 9@%, and R iate OudaRBE8Y lEven 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 which 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.

M

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

otherwise.



Wien (G -C7)al kyl 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-pent itrvyllll bezapp@ma}qdﬁy th@e skibieg mdhe mh@@nmyﬂqnds of the

Spnexene: L Mg AN b DRI a0kl PRI e

8 Anot her spegd fdcemitafortfs. f SUmecdnspdahds Magp pLabit pﬁlyﬁﬂhﬂﬁsnﬁ Ol is¥obs hydrogen
hydr oxy, or (Cl-C7)al koxy Anagt her, specific value for Y is_ hydrogen

(-H). Anot hewnéfisétem that K}ISIPEF’éeIPtd?VG‘FU?% CIPHIPESEPS enmyemlcsomw&mth@pem fic
| ue f | th
o) O A BB o APRE L ARG 1S HRboled 1 P DO

for Z is -NH2ZnvendeQtwhech spess tHeaisefal propéraes destsbdibiekan, it Hdngmell her

speci fic val for Zis -N(CH3)2. Another specifi¢ value for Zis
pyrrol i di no. ?‘nﬂ‘t‘%fm‘@fﬁ agl oW tPiPEERGEN QPECHIBE Ak VE O@Sﬁgorrieaw}.e, bYAnot her
specific val HRERD Gt | : IS

1, 3- benzodi ag‘ge‘sglfu‘r?]ign%%&,&not hg(r% specrle%llétg:kg{}%Hﬁ%rlsq‘egi(ral@e?’sﬁ@ﬁﬁe&@fm&

1, 4- benzodi apppially-actiApsatieg nspdermis by chisd] wenthesis, Br by clirpfatograplidi azepi no.
Anot her s1§eC|f|c val ue for is.an g}r{li n aﬂld. Anot herrfs eC|f c val ue
for Zis SPRAFRLCRISIRG 0 rﬂ STRIPOEH, §f§§8 PY 19 dFiginIpG OEXAWPlen anino
aci d having @ﬁu%ﬁ&agcﬁaﬁpcmrbﬁ@al% T)halvmﬁer tﬁeﬁﬁ&ﬂi&%@ﬁﬂ%ﬁwﬁm‘g‘{ﬁét i tuent in
the (L) configuration. Another specific value for Zis an amno acid

havi ng an al stradadtéstrdesenitsrhhiezeid, pgusingiothchyiolotyissts sdidtare welhkndwn t he (D)
configuration, .Angt her specific value for Zis N H (CH2)2-SC3H  Anot her
speci fic val L]Jléﬂ'fec?Ft Zis -NH CH2-CO2H. 25 Anot her specific value for Zis
NH CH( CH3) - CO2H. Bpeqifi€ bid Sre@iet RaRibs BASIBUION FoiahdiEas,Tubditiehls, e

conmpounds wherein
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;-Cy)alkyl can be methyl, ethyl, propyl, isopropyl, butyl,
- 150-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,-Cs)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 S—hexynyl..
- A specific value for X is F, Cl, or Br.
Another specific value for X is CL
8



the carbon bearing the methyl group is in the (D) configuration. A
preferred group of conmpounds of Forrmula (lI) are conpounds wherein the
carbon bearing the nethyl group is in the (L) configuration. 30 Preferred
conmpounds of the invention are, for exanple:

2-{4-((7-Bronp-2-qui nolinyl)oxy)phenoxy} propionnethyl am de;

2-{4- ((7-Chl or o- 2- quuididrispstifioxapfeeXox By. propi ondi net hyl am de; 9
(2-(4-(7-Cnhl oro-2-quinoxal i nyl)oxy) phenoxy ropi onyl am no et hanesul fonic
acid; (2-(4-(7-BrodfbsEerHifi g §‘%E¥f§ﬁ$ﬁ'€n 9XYprﬁ'}rllo‘ﬁx)iﬂgwno

et hanesul foni ¢ aci %mﬁ&gﬁjﬁ%ﬂrﬁﬁ%&)ﬂyhﬁ%gé?r@ﬂ){' oxy) phenoxy}

pr opi onyl am no) acetic ac
{2-{4-(7-Chl or o- quiAxmtiadrispecfio/vadweyfor phie hpdegty 6O onyl ami no} acetic

208 o a2 s s AL IeL kY L ligagyy) propt onyl am no

{2- [ 4- (7- Brono- qui naldiker 2pati Secydudfde YOX Wethidk  RIONY). ani no} acetic aci d;
and 10 (R) {2-{4-(7-Chloro-quinoxalin-2-yl oxy)-phenoxy} propionyl am no)
acetic acid; or pHaspestEutalusabr X 1wéeeptfaBbe salts thereof. Preferred

conpounds of the inyvention atre, for exanmgl.e, of fornula: \ NI I S X YN
O\ / OcNg C(O Z%Ogl?eégggc?iécBl?eﬁ?r?slgm?'ogen or (g-Cr)al koxy, and Z

is -NRaRb, or an ammiher 3pédiffic wihgk ROMPSWHISHPT the invention of the
formula: HH X ?~C, NO/ O CHa =0). Z_20 where Xis O or Br, Yis

hydrogen df (G - C7ysnatskypecaliryvaing or ZNR¥Hde an  anino acid; or
phar maceutical |y a%e??%%it?@‘l’a% Ep?ﬁ%@?&"dﬁﬁ{‘f preferably, the conpounds

of the invention ar or mul a:
Another specific value for Z is piperidino.

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 1s 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
atorn having a non-hydrogen substituent in the (D) configuration.
Another specific value for Z is -NH-(CH,),-SO:H.
Another specific value 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 (1) are compounds wherein
the carbon bearing the methyl group is in the (D) configuration.
A preferred group of compounds of Formula (I) 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;



/ HX O\ /] OCGC=0-Z Y CH3 where Xis d or Br, Y is hydrogen or

met hoxy, and Z is an amno acid; or pharmaceutically acceptable salts
thereof. 5 Still nore preferably, the conmpounds of the invention are of
the formula: H/ H3 where Xis C or Br, Y is hydrogen or nmethoxy, Z is
an amno acid of the 10 corresponding (R) enantioner(s); or .

phar maceut i cﬁr(ﬂ-@@@p—&w&m&ﬁm@)w@m@ﬁxy) Proeidnylaanng ostharesslipnipyi des a
t herapeutic nﬁ(pod to treat cancer in a mnmml, conprising adm nistering
to a mamual in reed of such therapy, an effective anbunt of a conpound
of the i nvent@a,(7{RromeRaqyimeinyBocpipmong) pebpioiiemine ethahesu(fdpic\abiel ei n Z
is taurine or %lb%d ne. Anaqt r]er t[e t ment thod of the 15 pr.esent

i nvention i ncl’ndtt/-BEMMMEREIY £-APSPNBIONY S PRI ANIAIBtRTHALCIBE t he

i nventi on of : £ o i t\0: Qf.; {701 €
conpounds 50of E2P SL% mFgM%ﬁl.ﬁh%ﬁa hé %s}gmk goxgg ﬁ?&ﬁé{g@ Erg?{g} sa\gg%cio%i]dglr)lt |y

basi ¢ or aci diR) Re4f(dBrosoabjenolimyheriophcnony)i proponplaséncs athasesulfonic

adm ni stration.of the conpounds as salts may be 20 appropriate. Exanples
of phar maceut ¢ ‘gl | y acceptable salts are organic acid addition salts
formed with agyds-pi7cBrohRr qRifolRRY SRl Pillenky|aRr&aBEARhRIOFNARH: acid®r
exanpl e, tosyl ate, nethanesul fonaté, acetate, citrdte, mal onate,
tartarate, swamslcinate, benzoate, ascorbate, a-ketoglutarate, and

a- gl ycer ophosphate. it abl e. i ngroanj ¢ | ts al.so.be forned,.
el v northy cPdciie g Gl Eoafinp BBk PR bl bxchiSRa Bnindh dEPlPbonat e
salts. Pharnmeggutically acceptable salts nmay be obtained using standard

procedures well known in the art, for exar’rL)Ie by reacting a sufficiently
basic 11 conpoundordharnageuticallyaserptable sHltsdbereef abl'e acid affording a

asic 11 com _ _. ffording a_
o i Chi oy or al RarRer Cagp TRPBt Lt Bhlor R Tor ofac, of BRI 07 C01 T

acids can al so be nmade. The conpounds of Formula (1) can be fornul ated as
pharmaceutical 5 conpositions_and, adm nistered to a manmal i an host, such
as a human patient in 1 6 forms adapted to the chosen route of

adm nistration, i.e., P H :
N o@—o—?m—qw)-z
7 CH3

where X 15 Cl, Y 1s hydrogen or (C,-Cs}alkoxy, and Z 1s -NR,R;, or an amino

15

acid; and compounds of the invention of the formula:

H .
C,
;\ i
X N o] 0"‘?""C(=O)-Z
Y CHs

20
where X is Ci or Br, Y is hydrogen or (C,-C7)alkoxy, and Z is -NR.Ry, or an
amino acid; or pharmaceutically ‘ac':ceptab]e salts thereof. )
More preferably, the compounds of the invention are of the formula:
25

10



parenterally, by intravenous, intramuscular, topical or subcutaneous
routes. Thus, the present conpounds nay be systemi cally adm nistered,
e.g., orally, in conmbination with a pharmaceutically acceptable vehicle
such as an 10 inert diluent or an assim |l able edible carrier. They maybe
enclosed in hard or soft shell gelatin capsules, may be conpressed into
tablets, or may be |ncorporated dlréctly with the food of the patient's
diet. For oral therapeutic ad 2 ion, the active conpound may be
conbined with one or nore exg rnt?jg‘ -rm in the formof ingestible
tabl ets, buccal tablets, troehes? 157C bixirs, osuspensions,
syrups, wafers, and the |iKke. S\ch conp05| 7 anﬂ preparatlons shoul d
contain at |east 0.1%of active’ conpound. The percéht age of the
conpositions and preparations may, of course, be varied and may
conveniently be between about 2 to about 60% of-the wei ght of a given
unit dosage fhemX EHE adsuYits lufdrwniovmeﬂmmmdét is an sonarke ackdsoapeut i cal |y
useful 20 co ﬁSItlonSl!S suiqﬂ %Ft gffectlve dosage level will be
obt ai ned. The grlically heeRlede %93 apsul es, and the |ike may al so
contain the foll oRiin@iordpreftedbsy, ShCddnBRuBdbBilicigdGHohRre FABE FRmuBOr N
starch or gelatin; excipients such as dical cium phosphate; a

di sintegrati ng agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as nagnesiun125 stearate; and a sweetening
agent such as sucrose, fructosex,/a ose or aspartane or a flavoring

agent such as peppermnt, oil nt reen r cherry flavoring nay be
added. Wien the unit dosage OL 1Y |t ray contain, in
addition to materials of th® abbve f"ype g cartrer, such as a
vegetable oil or a polyethylene glycol. Vh bus ouher materials may be

present as coatings or to 30 otherw se nodify the physical formof the
solid unit dosage form For instance, tablets, pills, or capsules nay be

coated with geﬁhaﬁelmls@msrahedﬂﬁﬁog@ﬁosﬂmbxﬁrzﬂlsahfaeuﬁdA@doﬁhéyr up or
elixir maéocont ain the active conpound, sucrose or fructose as a

sweet eni n agé@ﬁespmm%/ﬂR)ﬁn@Uﬁm{(ﬂ paplmﬁ@uagalbraeg@tabéﬁ sajis thereefdye and
12 favoring such g GOGIoK AR RSAALS lBBHe oW SR e R iRt o 1
used in preparing any uni oA orm g armaceutically

accept abl e and;anﬁwms:bmphmag h&mﬁmeringxbamammhen aemlwfrsﬁclerﬂmlapy, . In
addition, the active onpound may, be incorporated into sustai ned rel ease
prepar ati ons %@“H%@W&% of g cqmpoutichqt fhe IR EmEStIaT FePd: S SOBBOMIA!NI st er ed

|t ravenous! Y @il (PRRGLHOIRThIDheldY ol B WABHEY kb ERh G SYahatt | ons

of the active conpoun Its salts ¢ e prepare in water, optionally
m xed withS a mesnoxiventsuriheodenb-administration of different compounds of the

invention of the formula (I}, for example, a mixture of two or more compounds
of formula ().
In cases where compounds are sufficiently 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 physiologic_ai accepfablc 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



Di spersions can also be prepared in glycerol, |iquid polyethylene
glycols, triacetin, and m xtures thereof and in oils. Under ordinary
conditions of storage 10 and use, these preparations contain a
preservative to prevent the growh of mcroorgani sns. The pharnmaceuti cal
dosage forns suitable for injection or infusion can include sterile
agueous sol utions or dispersions or sterile powders conprising the

acti ve i ngr ediogippunthiuch asereamarg peitr fudtpble eldafioeding? phistlegigf®par at i on of
sterile 15 injec | e.or iwnfwsi.bl o] [.ONS.. QL. di SRer.Si ionally
encapsul at ed 4°§3pt&ﬁﬁl?ep%]§%nﬁe‘§&£#?1ﬁegall ﬁe'ga%ota&sd,lﬁtﬂ'%ﬁalflﬁ’l Oﬁlﬁgﬁﬁgggagnéﬁ?%r m shoul d
be sterile, fdatththetde g Statihe)siderm cirbexytrndidsicansis@be madelf act ure and
storage. The liquid carrier, or icle can _be a solvent or |iquid

di spersi on medi um%r?ﬁ?’ﬂ’%?’ﬁ’é?ﬁ%‘;’/g % dipanebe fopgplated agphamareutigalnol yol (f or
exanpl e, g ycc%%fblo%iltigﬁ%lﬂﬁ}‘llaﬂﬂx%i&l:ﬁéﬁ% anlahﬁlﬁ‘dlﬂp 20stPQIH &L Qﬁégﬁ%gﬂiﬂ{egwgs and

the like), vegeta s, nontoxic glyceryl esters, a
m xt ur es t herzwiietyldfdopmsopplepted kaithdichysen aputdef admiinisaitived).e.f omllemanpl e, by
the formation of |iposones, by the nmai nf enance of .the écg]gui red.particle

size in the REZEETEHY. §y IHEVErQRdnEprmpsrulahdoRied op FulcyiapeIs INIES: The

prevention of the 7RGt thOPre@nt H&rﬁﬁ&ﬁl‘ﬁgﬂﬁS@%yﬁ@fﬁiemy AnAuQRcabgut by
various antibacterial and 25 antifungal "agents, for exanple, parabens,

chl or obut anol gralish éncdmbizgiopivethae plahrmacchiicallhyosa¢ptabdnvehidiesuchiee an | N many
, it.wll be. preferabl.e.to include.i i ts,, .f l e,

Coaors, | Dt b GRS B bR B bR b B e B ©

~injectabl e cogmanti el EpBulBE iy BéGBinpRRidlin@)taBife, disfyite t he

conposi tions of agents del aying absorption, for exanple, alum num

nonost ear at e #@eripgaleddiractlyzvitistherdpodofithy patteaty dick dlogpiabisrapeeiiqpr epar ed by
i ncorporating_ the activ [oX0) in the r ired. {_in the
appropriate sBIVER é:tont e\?‘étf‘fr%%gﬂ%%' n@ﬁlgy%%fﬁermfﬁg?tgg? gﬁ Po&huner at ed

above, as reqsiciishts @l usedRAhd Porin dftigdestiile tabldty BuécantablelsNirbdiRs,case of
sterile powders for the preparation of sterile i ni(ect abl e solutions, 13
t he pref el¥ edcantitiero Xies sYsPRISHNGISYBIS Y Hessatndithe Hke/j High spapesiéanse dryi ng
t echni ques, i i S t 1 | et us any

addi ti onal é@gfdg‘%‘%‘*ﬁiﬁg? %‘c‘i’iﬂent %%ﬁﬁe)étel%t}ﬁl)'ﬁ%t%fe/a%tﬁ?ée](\%{ngg}g @ g éeri le-filtered
sol utions. Fopertenpige af thadompostismtand prephladons sy i caopg) b waisedamydbe

applied in 5 pure form i.e., when the re ligujds. wever, it wll
general |y be @&F?IB(EWE“Q%@%HW%@PE& %Wgﬁ?tt%)/g ﬂ}étﬂgi?'le Lel & ghpbanit | ons or
formul ati ons, déngé"fBHﬁ' AL bABunt ¥ bR Cgﬁlpmcpi g%}Ft?alsﬂ_age\ﬁﬁ_ﬁﬁ?ﬁ@ﬁhe carrier,

which may be a solid or a [iquid. Useful solid carriers include finely

di vi ded s20) i deongwsitioasistsadicthatcinaffective dosage level will be obtained.

The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacia, corﬁ starch or gelatin,
excipients such as dicalcium phosphate; a disintegrating agent such as éom
starch, potato 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 umt dosagé form is a capsule, it may contain, in
addition to materials of the above type,' a li.q'uid carrier, such as a végcfable oil or
a polyéthylen.e glycol. Vgrious other materials may be f:resent as coatings of to

30 otherwisé.m.od'ify the physical form of the solid unit dosage form. For instance,

 tablets, pills, or capsules may be coated with gelatin, wax, shellad 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



m crocrystalline cellulose, silica, alumna and the like. Useful liquid
carriers 10 include water, dinethyl sulfoxide (DMSO, alcohols or

gl ycol s or water al cohol/glycol blends, in which the present conpounds
can be dissolved or dispersed at effective levels, optionally with the
aid of non-toxic surfactants. Adjuvants such as fragrances and

addi tional anhi bR AERPLEoGREE PR oRIIEELUrR, aRPhbidhigRistd pProperties
for a given use. The resultant |iquid conpositions can be 15 applied from

absor bent padpreparsneEcnyanitiesasgeireshgildchephigmeardutiaHe pcegpoblgiands,  or
sprayed onto {he affected ar | ey 0r,.aer 0sal rayers.
Thi ckeners su%%gggtlaé@n?%glf) ?18?%&%%@3?2@%%§%Ra% adiéiﬁlofla@gfag% d salts and

esters, fattycsahsnahsay beatioipeated ald susobed-elasiqiéfarfidnshmibdaicesat eri al s
can also be enpl o%}?d with liquid carriers to form spreadabl e pastes,
gel's, ointhents, 2bheswaiys compRindmeay alsede adgyinigisrsditzaviendissti ¥ect |y to the

skin of the u Fégm:i - Of : ieal bl whi ch
can be used t(ﬁ)]%%ee |verb?ié@%ﬁ%%ﬁrﬂ&%@r%%‘%lr?ﬁﬁgia?lf)agﬁ)@%agbgﬁ?% are
known to the as4altstarbe pepapd m, waaeoptangiheixd veith a HehtSic Rafactaho.

4,608, 392), ria (U S. Pat. No. 4,992 4 ,.omth et al. (U S Pat. No.
4,559, 157), aHbP# §ﬁ‘ﬁ‘nalf9.]?e§refﬁé?qID@CCr@z%}gw?@ane @@%I dosages of
the conpoundsy Qe hiiinitirts (eRDf BRI LS tﬁh&&d}r&ﬁary%ﬂa}%ﬁsﬂﬂs{ el 1N
vitro activity, and in vivo activity in animl nodéls. Methods or the

ext r apol atQ onamsfusefthesctpreparatiosaciatain a praseeatigrid poavherthapiowth ef t o! hunmans
are known to the art: for exanple, see U S. Pat. No. 4,938,949. 30 The
amount of t he™IOMBEINI™Sor an active salt or derivative thereof,

required for use imhdpRahaRiicalibdagd s BEitabR oy inictibn bhRifiRaiidagul ar sal t
selected but also with the route of adm nistration, the nature of the

condi ti on bei ingludd sterilezaquerus sefutions o gspersigne end¢nle pawesrs comaprpang At and
will be ulti the..discreti ndant S| clan.,or
n%ttﬁg é{?g%dﬁﬁﬂ .whlc(iln A€ N {ear}?lgti]e }}gmﬁé{ag?oglgglreﬁg%ortl 6%, ggrgae form

clinician. The co 'S convenr ent admn uni

for exan e, infronbRi dtiinf)sibletsolulioBOf digpertons capivaallyeichpsul@dtie 750 ng/ n?,
nost 5 conveniently, 50 to 500 /2 _of active ingredi ent per unit

ny )
dosage form 1_11?%_ ORES gl C&Eﬁ@et_hﬁﬂ&?m@%%ﬁg"efﬁ‘!m?h%fl 14 é@_@]ﬁt #wdiapda singl e
dose or as dété{ﬂlgﬁxﬂde? &R éﬁﬁh&‘éﬁﬁﬁh%uﬂ% m%ﬂﬁ&%@é.' ﬂ’ie?i o %Méij o, for
exanpl e, as two, three, our or nore sub-doses“per day. e sub-dose
itsel f may bevdhini¢ temrbedi solvbator leugl dispersitromadinnndostprisinggios examipde,| oosel y
spaced adm nistratjons. 10 Th? coarmoluncls of. the j nvelnt i.on aJ e effective
anti -t unor ag‘@?ff”’s ethapolpa pelyol (for example, glycerol, propylene glycol, liqm
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 chioride. 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 injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with vartous 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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hi gher potency and/or reduced toxicity as conpared to XK469. -Preferably,
conpounds of the invention are nore potent and | ess toxic than XK469 (R),
and/or avoid a potential site of catabolic netabolismencountered with
XK469, i.e., have a different nmetabolic profile than XK469. 15 The
present invention provides therapeutic nmethods of treating cancer in a
mamral , whi cmeimﬁdr&&mmwmfsn@am'@nm \acumnﬂnyingumd ﬁ@zedrm an
effective amount of o] und ositiqn of the i vent'on. A
marmal i ncl ulfé lﬁ“esp?’ﬁ\ﬁﬁﬂ’gﬁ?‘??ﬁ% T Ofﬁ’aé‘ﬁ ve ‘E‘EWI(&}?@" PIRSPIYALAYOBH ne, ovi ne,
equi ne, por Cﬂéﬁedﬁ%?édlaﬁpresé&ﬂ% ’Eﬂégrév'idﬂé‘}y s@@ﬂ@—?‘]tefe@fs@ﬁlﬁoﬁﬁ any various
type of malignant neoplasm for exanpl e, colon cancer, breast cancer,

mel anoma and | eukBor tapwdradm1mst§ﬁémrth¢ piesent corapewde mayde ablyh@lnnundem rabl e

cel |l ul ar rollf rati.on re r

different?at Py, %éﬁ?wttﬂeggﬁg nvaagCH; Owgﬁgr ﬁe\?’@sgteﬂga@yb eé“%@?l“?ty of a
conpound of hdAinidierekdnh @Nthe ekih e BEMERNDAS omyﬂﬂalans@st &1 domechtidy USi ng
assays well known to the art. For exanple, the desi gn of 25 treatnment

protocol s, t®%theideymaolsisally wepfa%l@saraﬁhm}smanb%mfdfmtlmnl of tunor
cell kill, and they &gﬁ!o‘ﬁa' eas%hgﬂhé é&d&{‘&%&ﬁ gﬁ%sﬂﬁas‘f){a] spl antabl e

tunors screens are docunente Ion a’ coftpound to
treat cancer nﬁmcryhellideteltuﬁsmadhmalngmtafmd‘ﬂ&slﬂlee aSsedﬂshqmdtmﬂ]ebsal ow. The

foll owi ng_general nethgdol o oyed in vaI uatin 30 conpounds
of the i ﬁgench e rk‘ﬁ gﬁﬁ?"x@r@ﬁs@ ﬁ% %Tgi@ Wﬁ%‘i‘grand ani mal
mai nt enance %Bﬂlfg@cbpblg%tﬁ‘ﬂwﬁgﬁﬁﬁﬁsgﬁﬂw ol B@Efsé’ol ed or

adenocar ci noma- 16 mamrar deno cino 17/ and uman nel anoma
LOX wer e usedispersedad effscttumlesls optomely weh ¢haad of amm@ehq surfe¢teantspuse strain

of origin (C57131/6 faor Panc- 03a C3H for.t Bal b/ c
301D i co ( BAGHYAS sisih as TReringreae pOSHiPEa gudticr ool BHur At Aara e and
chenot her apy optitile $hd f¥MriésBr a biven e Ehe RBMARA TR DompbHiBASCcaf e
transplanted 1nto the appropriate F, hybrid (B6D2F1 = C57B 1/6 female X

DBA/ 2 nullé) epplicddrom ahsprbent pags lxgﬁdwtOflmpregnﬁe bendaget ﬁ@rcalfsﬁ,r drespings .

and al | - coongreayie b Uided kg SR ERRSPE T Ml Bl 2 Nere

suppl i ed food andThitketersghch absymihetic ﬁh@ﬁﬁtsbﬁit@mmd@ffaﬁphmd szt}tatrﬁﬁﬂs Ani mal s
wer e pool ed, inplanted subcut aneousli}/) with 30 to 60 t unor

fragments by e%ieerfan&H]@;@thF deedifighreliulpses or mmhfsf‘glamwesbma@aabé%ﬂéo
unsel ecti Ve e 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"bf Formula (1) to the skin are known td the art; for
example, see Jacquet et al. (U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No.

_ 4,992,478), Smith et al. (U.S. Pat. No. 4,559,157), and Wortzman (U.S. Pat. No.
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 humans
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
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distribution to the various treatnment and control groups. For early stage
treatnent, chenotherapy was started within | to 3 days after tunor

i nplantation while the nunber of cells was relatively small (107 to 108
cells). For upstaged or advanced staged trials, the tunors were all owed
to grow for five or nore days 20 before treatnment was started. Tunors
were nmeasured with a caliper twice weekly. Mce were sacrificed when
their tunors reatiedd hesde and confiitmorof thegiaghttendmell s ultimatelg af thom

t wo- di mensi ona*ﬁ%g%%%gﬁ&eﬁt%gﬁgl%r&%r &}\/I:l/eo:rgﬂ%] |n mg) = (a x b2)/2, where a

and b are the respectively. 25 End

points for assessi NghedBlpoknd®coR@hieHily dintiRTstesdd ih Gl daBs (I ol | owi ng
guantitative endpoints were used to assess anti-tunmor activity: a) Tunor

growt h del ay (cRa@pleatapediningide &,090 me/mheonvedicatty 1 tee70 me/30, wasts)

ired f he tr : d i ned si
(oo e B0 By T AR SR R Per R PR R "oty ot

group tunors to reRelietifd dbadmag tatenidntiyie freeted Uh ¥isingleSlos biasar e
excluded fromjthese 16 calcul atjons (cures are tabul ated separately).

Thi s val ue i s dyidedgrses ghminstaredeatppproprate Rifryaly, doraBpleeat W HBes because
it aIIowsthefgﬁJIad}' j ] | d ) | At:j f tunor
cel | kill for subch’%‘{{%%g‘%s’?%&9'3?{5ﬁﬁﬁgbsef‘tshgﬁnﬁbfﬁgmﬁ%d?‘;ﬁhéc@ﬁ kil |
was cal cul at edntbraonmibeeof dikdretailovgelfy epared admiGistraigorts0 cel I kill total
(gross) = _(T-C val i n days) |/ 11%3'32' (Td) .. where.T-C is the(ﬁJ nor
grout h deldy as deddf FHBROUNEPE Medevention are eHEctve ABH- ey 285BS 38U eng ti ne

(in days), eStHi%T%I'ﬁG{eﬁcr}pﬁﬂﬁo??edﬁ@&ftoﬂc&y%Jﬂ]ﬁh&l th X4 dor q%@ra%%(l 0g- i near

growt h pl ot of e control group tunors in exponential growth (100 to
800 ng range) .coffipeursls i dresivomtioh atelyporF p@entzind dess taxi¢ thgh XICHOI(REI [ | i s
possi bl e becau the, Td of .t.unors re-grow ng. post treatnent

Pooroxi mat s chiorron 4 po@uid e Rt FaBl SRR FloabBERE SRSk R ce. 11
sel ect ed cases.e.,Bgtdn differdit mc@bble: profiditva Xeagguat i on data as well as data
15 presented here, it is of value to conpare |og kill nunbers fromtrials

of markedlly diff erldapresetinyrgtian poyideetberapeyticppgthods pf Heating eanceadt i vi ty
et vity rot g aphSalch infiERRARACAS O mihy 3K ARCAORREELAR! an
regressi on (PRmnount sfanphgioand eod amspositiof GRhe diveddéh. t 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, ax\id in general is
characterized by an undesirable cellular proliferation, e.g., unregulated growth,
lack of differentiation, local tissue invasion, and metastasis.
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. Inaddition, ability of a compound to treat cancer 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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300 ng size masses of nost transplanted solid tunors of mce. Thus, an
activity 20 rating of+ or ++ would not be scored as active by usual
clinical criteria. A PR is a reduction in tunor mass to | ess than 50% of
pretreatnment size. ACRis a reduction in tunor mass to bel ow pal pabl e
size (i.e., reduction to zero detectable nmass). 25 Conversion of to io

tunor cell kilumdrendmimeat inei @ting Duration of Rk 5 to 20 days |0gl0
kill Anti-tunor activity 0SS Hi ghl y.active > 2.8 ++++ 2.0-2.8
e 1 alh o 0 7 ettt SR bee it ta ARimfey Bt ver e

neasur ed whenpdRga§aticRhreodiaPl 7/ Al RiEhiBachcaRRh o X ONBNveleisdDR the 1, 200
mg in size (median of group). The TIC value in percent is an indication

of anti -t unorstusiigse Juinpesieers mamtgine in thesepsasirainf angim(CHBdler A T/ C =

100% neans. ng, ant.L-1 acilvi i,.e. . the tr d. d nty ol tunors
grew equal%l y. aﬂc'il)? &"éejga‘if‘”ﬁ%e of eaggtuﬁggsr}. %&L%/(i g@@g%?ed@; aenc(il'clo%?lgni ficant
anti-tunor acfefiviehty wde isbé fddiugobwnanttdiiceAnBeibenedthabpy RlOhvdisingn of

Cancer Treatment (NCl). A T/C.value < 10%is considered to indicate
highly si gnith¢ bypan melenomy bEX. deamars pgre temeplanied Hio thewappropsatd Foy NI to

justify a clifiig fral i i Chat e f j -1aim. ot her
Jrequi rgment S @Pga:(r%?ﬁ%ljtle_r %@Bmﬂi’gm% %gg(ﬂg%@ \‘?ﬂ?‘ﬁf&& oggg%ﬁvagrl ght | oss
nadi r (nmean ahe ciemotheraly tgalealmivithined moafdbodyrweaglaafercatthapedMémdr ug

deaths is considered to indicate an excessiyely toxic dosage in nost
singl e cofr seV¥F M4 glstgﬁﬁ’ﬁ%d JPGE PGTe qVSFl?/ﬁﬁ%Eﬁt ﬁ’ﬁsﬁqr'ho &5

Conmpounds as f§hic %QiﬁﬁﬁI%'f%?dW@athﬁpﬁéi . in a |%sodium bicarbonate
sol ution, H20 or pﬁlospha e buffered saline (PBS), with pH adjusted to

7.0to 7.5 with HJ, and adm nistered intravenously (1V) or orally (PO,
at injecti OMMH injection. 20 Am de Conpound -
I n-Vivo Test umrari zes the results for conpounds of
the present Animals were pooled, implanted subcutaneously with 30 to 60 mg tumor
15 . fragments by a 12 gauge trocar on day 0, and again pooled before unselective
distribution to the various treatment and control groups. For early stage -
treatment, chemotherapy was started within 1 to 3 days after tumor implantation
while the number of cells was relatively small (107 to 10® 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 (in mg) = (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 tumors
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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invention prepared (Table A) and conpared (Tables 1-10) w th XK469.

Table 1. This data separately conpared XK469 and conpound 14a agai nst 25
early stage pancreatic adenocarcinoma 03 in BDF1 nale m ce. Cage 5:
conpound 14a was given at 120ng/kg/inj 1V, |x/day on days 3- 6, 9-11 and
BID on days 7-8 for a total dose of 1,320 ng/kg. There was a -0. 8g
(-3.6% body WejglliotQSfres A MUBIdY ¥BRraRRY. TRAGARR i8ky IlicPtafi$Reridiompound
l4a was acti ve,c prl?)dggc‘?rﬁ% a /. SW/%ar?dgg 1.9 Iog lcggffn%i Il (+?Irn0acti vity
rating). Thi s of 3@i-nwasortelifectiicgbmsdecavonittabool £ thd geant{fldatip) of t@mgecd! kilLonpound
14a was given at 6 Lkglinj -1V, |x on.days 3:6 -11.and BID on
days 7-8 for a tot Pr%&%lgan(?f‘ Oééﬁh?‘FgCFﬁgﬁy%ﬁél?béuéﬁgoﬁlxﬁci&m“%g(-1: 8%
body wei ght | @gfor@ndh{oz, el &ilfleas baculdbd oMb MRS/ B il Y active,
producing a 40%/C and a 0.7 log cell kill (+ activity rating). Cage 7:
Conpound 14a was given at 30ng/kg 1V, |x/day on days 3-6, 9-11 and BID
on days 7-8 for a tgtal d r.e (-1.8%
body wei ght | oss ang‘(%d“Fée?flﬁgﬁ{’ttagﬁg%ﬁggéshggs%nﬁégd%%iéﬁ'%@@@?oduci ng. a
74%/ C and a 0.3 log-cell kill {(-) inactive activity rating}. Cage 8:

Conmpound XK469 was_given at 60 m%/ kq 'V on dags 3-5 for. a_ total dose of
180 ny/ kg. Tr &derehl Hdhe ungpyowte delpy agsacrbsd abovrand Tdis iertamee  of t he

mce and a -3 - 59 i i ere 10
Mere o drug. dofhdaotB dmb A Blheldionthebedid i dronl §
Hi st ori callDy, log-lweaivEiowitioploXk@ihe costrel gtoupSimony/ik gxpodentidd grvtth €1083s, this

sub-optinal d of 180 [ kg was acti roduci n TIC = % and a
1. 43 Ioog cel | %&mg renge 'azgg?ﬁntq'f/rsf%’ﬁéfﬁ'&) il'%l‘saﬁ)“leélﬁ? &gﬂg"eﬁﬁi‘i‘s@&fg&ﬁlgepar ately
conpar ed XK463.ahee HeMaAt Atdndré Pe—@ﬂﬁ'iﬁ?ﬁost ﬁ@e&ﬂn}éntls(l&y g_%;ﬂgﬂﬁ{a&@meor@ uct al

adenocar ci noma 03. Conpound 14b, "t he nono- net hyl am f XK469, was
eval uat ed agaihss ofshe tuynoss BgmtiRated cersttdl mi®@uct al Adenocarci noma 03. Note

that the conpound,wa ter inspl.uhl.e and was thu Lven orall 20 Cage

2. XK469 Cont rol Shos, PR Bisiort Gt BievhigBoRiatea Silhs g 29007

ng/ kg. Thiis ppRaageshdae,Li8%r bady to\onsslog RADhImMBERY fr8m thilk bfmhﬂ&m\[yl ry day
i

12 (estimate). This dose was hi gﬁhl y active (1/5 cures, 3.3 log kill anong
those not cuddféerentiestinggahiedules Fatthippyrpogageatvityhablayaperoaed, pol it

100/ kgl )RR A, TG RN AURS B hORKG A6 419338 1wl g/ T i BI D

days 4-7 for
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
is a reduction in tumor mass to less than 50% of pretreatment size. ACRisa

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

mass).
25 Conversion of log;y tumor cell Kkill to an activity rating
Duration of Rx
5 to 20 days logyp kill
Anti-tumor activity (gross)
Highly active >2.8
-+
+++ . 2028
- 1.3-1.9
+ _ 0.7-1.2
- <0.7
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produced a -9% body wt. loss, nadir day 8 with full recovery on day 10.
This dose was nodestly active (T/C = 39% 0.8 log kill, + activity
rating). Cage 4 and 5. Treatnents were discontinued early to conserve the
scarce conpound. 30 Table 3. This data separately conpared XK469 and
conpound 14c against a nulti-drug resistant manmary adenocar ci noma

(ML7/ Adr) . Conpourithelifsatnidnhend clintrel grphpsewérd enedsred whenibe opnis! greaupox y

XK469 t - 5) . - t.r eat . trol: Ji et
1000 my = 5. wniysppriyaly 88 %  2oheh 57 Caghat BRo Bl ThRIE5” (neg
control) Adri-alshperat if by Bilidalobf ahtiSufBf KiiictifnesayA TIC = 0% fitnar t ot al

of 15ngy/kg. This dose is hi storiczglly an MID. It was_ inactive (T/C 5 =
909 . Cage 4:nodrawoswashgividh 7 1P0% meenshg/aegtimpeactiviy icpthe e 10 for

a total aof 3 i i,cal Lve: = 9%, -4 kill,
Lo moti 0 1y bl R BB R Y CEMB Y Fsgings T80 S p BB
ca/r tk)o;q/l ic qz:i}c&ig:lsiﬁéhngm;mgmn? adfzaty lﬁdhp@mn:’giEﬂagmtm}a?rgic?_@ﬁ:tMiatsiM

in -3 and 7- atotal o kg. Toxicity. was not
rmgapﬁed. i s%m%ﬁﬁ_a%ﬂ%l&w&é: AIE ‘@5“%1»%%2 L2 tg’%?ls%eﬁ fmdicats gy vi ¢ y
rating. Note §hgrdes hﬂtF‘-t ortaBiivityS SR W Sleyd Esedﬁﬂﬁ@é&%ﬂ%ﬁfﬁ*&?ﬁéElug was

going to occur, It wou occur on this schedule.” On en expect
t hat anti -t unerl depisiiy, yormolatidnbed wertde dihgr requitarechtsdde (oo (fpanadNo 13a on

a short, high,dose i.ntensjity, sch | e). ..Furt her.nore ne ul d expect
Chat the Hbst? fSREt b Sa b E e hagE e PRl Roueties S
schedule. In @(C%I‘_é@ér th@10% HAR Retht W doYisivaed fmhdibﬁgldﬁﬁﬂce@ﬂ%l? sidiext | ower
dosages were still active. I'n a short, dose-intense schedule

(Bl D- 1- 3), 13adqspge inheost vingle 6001y trigtsoduced a 799/ C and a 1.5 log kill at
162 ng/ kg total dose (exactly the 20 log kill activity found for 14c at
870 ng/ kg PO . Cage 6: 14c was given PO at 90 ng/kg/inj Q> 1-3 and 7-9
for a total obrugytébaretidador ihjtctodds eniv@s active: T/C =31 % 1.4 |og
kill, ++ activity rating. Cage 7. 1l4c_was given PO at 55,8 ng/kg/inj
QD 1- 3 ankP 7- 9 f orComp@ingds apthen sodipm faltsyere Prpared ot a 1 viesodir i ve: T/ C =

S0 ol ko P b eponte Bdgh, L0 EEbdighate SiiaBEH; (EY, WAR o0l D
my/ kg to mat cto Thi 7.5walh Hidls endddntnigrerd. infhiesowdbs@V) or orally (PO), at

injection volumes of 0.2 mL per injection.

20 Amide Compound - In-Vive Test Data
The following summarizes the results for compounds of the present
. invention prepared (Table A) and compared {Tables 1-10) with XX469.

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%T/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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was nodestly active (0.9 log kill, + activity rating). If there was no
adaptation to the drug, the log kill should have been the sane as Cage
6. The activity was reduced (conpared to Cage 6), but the fact that any
activity occurred would 30 seemto indicate that there was not nuch
adaptation. Table 4: This data separately conpares XK469 and conpound 14e
(the dinmethyl amde of 11 b) against a pancreatic adenocarci noma (P03).
Conpound l4e \es8%Pbdyotdigte I¢sCangbl/3)dnagdbatis. Thisrdosewentiromelly 26469 ( Cage

5). The higher dose regui re n or pround .14e nmay be a di sadvant age
over corrpoundp![@bmm@@ef@ o 11 ¢yyan ?h';slogFégFB\ﬁé'fc'd@%\ir@H@é to separately

eval uat e cormoundsdagebc&ﬂfounanaawasw&m IV 9By bn iRm0

treatnment control: Tine to 1, my = 12.5 days (2.0 da Thi s was
the fast grow9all fslsﬂtﬂlilmldﬁf}’sﬁ’&f@r@@talldpsq@H@S@g/&&r"&hﬂr@\ﬂf@haﬁd@he ol der

Compound 1ie. Ja< o s IO S e PAG B M2 S Bl g 707 2

total of 1680 7gekg anJheBQOgvaalmn {@A}ixﬁeme dcBixity ki }and the mce gai ned
wei ght. This dose %ﬁlthough ver rge) was nicely active (T/C = 8.3%
2.5 log Kill, +++ gwﬁwpmlaﬁl&ﬁﬂﬁ I vEsgaven:at 6 mEdimly audayids’ §F ¢en PO at

60 ng/ kg/inj 63 was
al nost as act ?%/gelq%é ?ﬁe ne%g( Q h| g {m&a%’g‘eﬁbp]%g %éﬂgﬁ%{éaﬁgwgmege n%%t | ower
dose (Cage 4) ofigf micensd a 13n8g (- ¥.6%)bdd ettt lohsadtnhbleohdw gloTkeré Cage 2)
was poorlﬁ absor bed fromthe G . This often happens with very |arge

dosages of Owatre 1,dyR deaths REHysH RS verad ey w P&y 13- nlistsially.ysed in
Cage3 was verméﬁ&@ﬁfoﬁﬁﬂemm Mﬁg/)&pﬁl Neo&aﬁlégtﬂgyg%&@anmeséﬂ 1) it

was not superior to conpound 1 Conpoun s given PO at
30 ny/ kg/inj Ef(ﬁ&ihmg/k@azges aBtn@a, prOducmg aa‘i@li: 1384 a@ie hy? log.celflwils dose was
mar gi nal ly actjve T/.C inactive by log kill. Cage 5: XK469 (R) was
given IV at 5 J—hﬁgtpélylrﬁ tlon, Q 3-9 for a total of 399 ng/kg. This is
hi storically an adequate dose on this schedule. This 25 produced a -6.7%
body wei ght loss, nadir day 8, full recovery day 11. This was active

(T/C = 4.18, TableBgllis fata separaaly carpayyd XE#G2 26 commanod () agaiest gi ven |V

at 38 rrg/ kg/injection t al 266 ng/ kg. This was active
(T/C = 8.3% !ariy Tt%%e q(anﬁg:) atic (gacag%deno%argmoma 5

Compound 14b, the mono-methylamide of XK469, was evalunated
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/in} BID days 4-7 for a total of 2,300 mg/kg. This
produced a ~9% body wt. loss, 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 14c¢ (the
dimethyl amide derivative of 8-methoxy XK469) was active (Cage 5).
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rating). 30 Cage 14: Conpound 11b (racem c) was given |V at 48 ng/kg/inj
Q@D 3-9 for a total of 336 ng/kg. This produced a -8.9% body wei ght | oss
(nadir day 11). Unfortunately the m ce were not wei ghed days

12, 13,14, 15,16 and by day 17 were nore than a gram per nouse above the
pretreat ment wei ght. This 21 considered, it is likely that full weight
recovery occurred @agnﬁnd\‘qja@atmgﬁcqlm@ Tithsde 1 088 mact Bibalays(ld daydbd). 2.6 | og
kill, +++ ac V|t a% g){ e{ggl s was nore active than XK469 and nodestly
more active tha orc%?rp g ‘?Lﬁ Note that conpound I | b has a | ower dose

requi renent than M@Q (@gi@b}oﬂ!) Adriabiycin @ad givaePanel. 8 ng/lagnpdayes, XK469
(R) and racem c conp agai nst _a pancreati c adenocarci noma (P03).
Conpound 14f 7(@&3@t§)0fﬂéﬁlgﬂ‘£ctTqu§e witpstongally gn MiHp- Brwasiars9Vq /Y C( Cage
2). Thus, sco 14f was well tolerated at the dose given and produced
no wei ght | oss” or ot her adverse 10 synptons. However, toxicity was not
reached, and the hl‘agharX(lﬁﬁewaegunené%nrﬁmg&g&nyeetid@bileﬂamﬁl(lfmear acem c

mx tested int t beln hal.f - S" formvvas found
to be inacti J%J%@@éﬁ%&%ﬂﬁéﬁaﬁﬂﬁ g @%@%Eﬁ%s M e B
once daily atp Mo/ kg/inj days 3 thr ough 10 for a total dose of 360

nmg/ kg. A 7% body wei ght loss nadir occurred 15 dl | with full recovery
by d14. This dose (\‘/@sSaﬁbhmeundﬂmmjbbdgnfahyTﬂIﬁidofofﬂib%ﬂmdylimdctg cell kill

of 1.84 (4+ act t at te da
3-8 with(ltohe CPHiH\éiﬂKﬁlh%" %8@“928 Wﬁ?%‘&?ﬁnﬁ? Fg‘hsl %‘gﬁlyblﬂ i3 9&% daglsso
ng/ kg (bid d%or REA #8760 WrglB) Toxid§ wadHbereXihed! TBR doWd WahRilvd fIoC -sonme of
the mce) to SC due to tail vein 20 damage. The renmi nder of the

t r eat nent vva320§(s, 1. plogduld;: HeBHYtK Bting; N(’@rtb@destﬁ! ¢fyhisghgdule1If with 3 mice

vas mo. wei ghideeg B gt red Ik ien’ TARudORRy KRy FlRal® 08, T0°

cel | Kkill 1.6/ouldthedGkpatt that sral-tuh@y actﬂ&y%l&b@mﬁbd@r&ﬁh& separatel y
conmpares XK469 (R) and each of the "R’ S" enantioners of conpound

14f agai Nt depmpaiad el 3afaashortdyph Fl?ﬁe@(‘!PWtéh Séléedme? hEurthgrmesgapns oner of
compound 14f wag4 !e{(}%:%{ 4Bk (B8 Sower d@%c?@%lﬁ%e%g%ggz%lhﬁéay O?Sﬁ haied wth

it other than a m ransi ent agitation on the I njection.
Conmpound 14f s@R}du(leCaigacﬂn}nl fiast, the@ctaotyi was ﬂooreducaﬂanﬂtmdxvldwer déagesnpar abl e

hat of XK4 4) R
to that of XK469 B actlveg?n a short, I'(}ose—lntenseosrc{;%dtl)l O&%Ed3) 13a (by the IV

route) produced a 7%T/C and a 1.5 log kill at 162 mg/kg total dose (exactly the
20 log kill activity found for 14c 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-7-6 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 XXK469 and compound 14e (the dimethyl
amide of 11b) against a pancreatic adenocarcinoma (P03). Compound 14¢ was

20-



toxicity: weight loss (-13.5% and white paws (indicative of |eukopeni a)
which resolved within 4 days of onset. However, what is nost interesting
is that both conpound 14f enantionmers were better tolerated than
expected. It is also 22 instructive to conpare the total respective doses
of XK469 and conpound 14f given in Table 5 with this trial. Note that
the SCID mce tolerated a _ conparatively higher dose of conpaqund 14f than

XK469. Hi st or PetaYd (r2es8 d BBV EPEN AY e LEHebiGasat k| Pheduesodotst t he
conventi onal %%m@ﬁl?%%p%uh@l\l/@é %Bﬁf_i’e(sﬁ'&éé‘dv@h@@ ok %By%é&%d 19Boe 2

Conmpound 14f was | njected | Bl D on~day r a total dose
of 700 ng/ kg. (Taerid)was minimal anti-tunmor activity at this dose (TIC =

1) and no drug dedbhamoicregyEnijo see fy ERRGY eomatiets B0 AL G wni to”
paws (i ndigat ixiesdof(rl QuimpeR).a) . These synptom 10 resolved by day 18.
Cage 3. Conpound 14f (S) was injected IV, Q@ -6, BID on day 7 for a total

dose of 700 ny/ kgCeghéirio wesmpntspnee!: Tama ol P8zt 2idays @0 dayi s dose
T/C=71% | kil.l = 3 j - .40 "R
( " (s 3DAbG o P e SRS S PP LB o e 5 o g

enant i oner v ormo

M ce treated videhsibidineSOtiesraizt) thebshagiat: melzradilghis MBlekpétged he 15 course
of treatnment (+2.0% on_day 8), .and exhibited m|d agitation/hyperactive
behavi or on the | &88c Fdyorenoupd d4g yasgivendd) ol J0rmetaniiz/das &ysy QD - 7
for a tot dese, 7 B/ TREEEwad¥aSev3itnt rok HERY, I Miok ¥aifilg t his dose
(T/C = 34%’ | 03 ktig{af é’oﬁég)g."%%‘%t?ﬁcal 1y SC Lichitiand B nifict Yaifita

appr oxi nat el y ws{ghio Bhis tlhse (eithongh very hage)massecelflaRtiv8 60Oy 8 Rep), 2.5 189 Tabl e |

7. This data arately. co res Conpound 14g Racem c, Conpound XK469
(R, and 2-{4i§€f"6ra8“%§yfﬁﬁﬂ)ﬁ%nol i nyl ) oxy} phenoxy} propi onic acid conpound

11c (R agai nst Eabh%zﬁt@a@owﬁmwafgemmm AR X/dAN daydended
injection schedule (Q2dx7) may have yiel ded abetTer conparison by 25
avoi di ng t he é&rcdetl ved4angkg. This dosePraselmest huizative ps thasextdpger doseon an

t ended ti.on. dule with the "R f f d d
cont 1 1 medld 1 s CoBHAMRIRETR ot 10t Sae f vas R B R R R d b Bfnas ¢
(R, see Tabl eposbatmw.2) NanpsdiBl BsEbed ROMEANG]. 1HIgs bAGERHppetdasEtACt | Ve,

producing 1/5 (20 percent) tunor free animals (day 161). The ani mal was
t hen re-inpl atewdange desages Mpvata/igeinble cpmporngdio Agaip hawesr.ghedpse

3 ‘rjfgfﬁ Z r “'C L?‘"’e?*é‘ﬁgi‘ g;%%%}%‘\?aég\%%lo%%’d BnG SA6! Vol £lO¥P gyt h the
was not superior to compound 11b.

20 Cage 4: Compound 14e was given PO at 30 mg/kg/iny 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.

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 [V 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/in) 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
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14g racem c was tolerated at twice the dose (noderate wei ght |oss

of -11%, 23 indicating that either the "R' or the "S" enantioner is
inert, as was the case with 14f, the taurine derivative of XK469.
Compound 14g Racemic: The conpound was injected twice daily at 60 ng/kg
IV, days 1-5 with a four hour split between injections. Injections were 5
‘st opped due tonsiderdd, ités hikeljatratfa]l Wihght seagsieryamcirtdh aneirghdayl 16s Ihisnadi r  day

4) with full, recover. d 6 y, host. recovery..t.inme). This course
of treat rrentd(’?ﬁa‘%aséf{‘%/fi/@y? T%’]:é?qul ’o+g+thaé’IhIVlt)m%Pg— By Wagmets i vi ty
rating). One actarithd XKaeRidiatoddsTp k¢ aive thalaympbind The Mot tlat was t hen
re-inplanted with Manl6/C 71 to verify that it was a cure. The tunor

i mpl ant's gr ewerpewndddb dias & lowey dpsrgegwidnegt Han X¥Af9ol ogi c factors were
involved with the original cure. Conpound XK469 (R): The conpound was
injected wth 50 ng/kg/inj 1V days 1-5 for a total dose of 250 ng/kg.

| nj ecti ons wAmbleR. oppedatalsepatacelypesrgpdares XB469 Rdardaatennb ysinpaindagfear ance

(-15. 3% body weight loss. d 6 with scruff appear ance) . The ani mal s
devel oped di éﬁ?lﬁgap(ﬂ%?"é’a é}PC?‘)WQHH‘(PH@' %éwdlsf CsgEshiadd to drop

(body wei ght ahgﬁ@asgﬁg&g% giath ggxxa%@ a@f@agsé).dﬂxlg : Uaﬁdiméﬁg%sy\pggan to

recover wei ght regal ne re-injection we ay 12.
Al t hough t herdenaedeat the doet dredn aridgsodiuchd so demght lavsibdother adoarsé der ed t oxi ¢

due to the excessive weight |loss (>209 JThe H.strain is .not

except i ord | SRaPaY: Haveveleipliie Rifrcbed At e et SOSAsTHEREE: r ange.
Nonet hel ess, ;XKAGI RDI Al raddnic Al tebled i tfidexpeRfethdindhdif-inert hs fhe
activity rating). Compound Ile (R): This conpound was gtven at 48

mg/ kg/ i nj |V “§dfom asffonnddothotindctivetsee dable dbelog)kg. | nj ections were

el gnt 105s day 6 ARt Ry ED Bisbi R AR SO sl e 1 &

drop wei ght amndugh BY fobgeotiiamsof Tb thPkg2A B BBdPivcichelodhdid ceceldsss 8 and
9. One animal died day 10, with the necropsy  report confirm ng a drug
deat h (dilar r §@& wath fuld gacavery by dd4.s Bhis dase wzsachve pegducingael/C ed@d%spl een) .
Thi s dose wouyl SO i toxic due to the excessive
wei ght | oss E\B&%?gﬁent ggfnlfei%ll E@r(&%gﬁlﬁgﬁ%g ‘day 9), though the surviving
animal s did recov@agé 9 pompbujdebifiven injeitghlVv byys a8 with.thd followig active at
this 30 toxic dose (0% T/C, log.cell kill = 1.8 ++ activity rating).
Cther conpourtesyel Bekaanaredial , - Sid d6)fi0meke fbidsld) epe sy 8.
summari zed i fppL30Le% 28t swhéhed {for some of the mice) to SC due to tail vein

20  damage. The remainder of the treatment was as follows: 80mg/kg/in) (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 melanoma (LOX) in SCID mice.
The “8” 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 déys 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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Table S. The "R' enantioners of conmpound Ile, conpound XK469, and
conpound 14f were separately evaluated on an extended schedul e agai nst
early stage nmurine mammary adenocarcinoma 16/ C. This trial confirnms the
activity of the "R' noiety of 14L Note the simlarities in activity for
Ile (R (Cage 2), 5 XK469(R) (Cage 3), and 14f (R) (Cage 4), except for

t he hi gher doﬁﬁsmfcﬁ%rcgfﬁ%% 8 ol tespddfi®e dFRes BNRIA6OARE Sopadagsential ly
equivalent in activity, producin 4.0 log cell kill (++++ activity

>
rati ng) on theaieutieddbl,S Withﬂéﬁrtﬁﬁiagtlé‘i#? thag fleGIDmise hderated.2 Al | t hree

t |l tol. A th d dywei ght.. | for
Xage. (-7 a0 copmpaiial g ob RIEh T T s e RIS e (5. oo

and -4. 3% respgiet id!@h&)ap%ﬂoﬂinmﬁhﬂgﬂ%vﬂﬂtﬁb tdcitRphinbestmoeaamery tines
t

of this series, all wel&é | oss was fully recovered within 2-4 days of
nadir. |1 c3(Ryeleaiggedose MED) pf XKABY with 60 my/ kg/inj every other day,
starting on day 1%.1.%. : . i

schedule, Ile (R) \FAclé‘ge %ﬁ?&@gpg?g{@dﬁ%ﬁ e(?]lg&)ad’v irsgés gp?té’gtdgy %‘Brrg‘nﬁ‘gf%%fe
There was nodeft700migdlyt Thesswafminimal bag-témer By ity hitbisrlask {T/0 eclTe4, dak; IaH =

di4, with full recovery by _di7. -This dose,  was. highly active (0%/ 4.8
log cell kill ,0-%2cff$9ﬁft“§ﬁsraa?-grﬁg"?ﬂglw%s?ﬂ&t5 éﬁ@ﬁg i%gé)y ang odipg .aﬂ?o%%é&ag
(R: Cage 3 i . ST ;
on day 3 for 2 LEafiGSeeolcl sgHalTiy Wil P AR SR LRI TS S8
(R was all§o wedolveiblydrrmi®d, produci ng a body weight |oss of -2. Qg

7.49 ; the nadir curred dl iLh full i ery.b 20. 469
(5 o e hianl v aces veCombaund 2t ot e D LAY gt Re Riprdldcge
5.4, ++++ actiofi7by mg/kat Mhge- wakhSihAnNANE-thiBorCAeti Bty atkr do (/€298 %4 10pas1 =
injected with the foll'ow ng escal ati on of doses:” 80 ng/kg/inj (di ) )
100ng/ kg (d3) 0.3)20hysRraptens pssodia@dyyithghg 8§ enantiomey (sep {bgve)adid n@Omamigst witl
250ng/ k dl » t otgd . do of . 1000/ kg, 14f (R), wa . |
Colerat od on 1 < oy Con Bl HiceRRBAR oG oo cRetflrt bl ol Wigyme

(-3.0% . 1¥eéi gbtirst obtecantaelit (+DO%Wnrdae 89 rind k4hibidd il uhitatio @hotive belkhaior
16. The "R' enantioner of 14f was highly active (T/C= 0% log cell kill
= 4.2, ++++ 29ndbg fagfiday pf traagh@ed. wer e no adverse synptons noted post

o] oo o 2L ool o R SRR L E A 1 (e
was anti-tumor activity at this dose (T/C = 34%, log kill 0.8). Historically, SCID
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 animnal was then re-implanted with

30 Mami6/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%),

23



(dl'), 65nmg/ kg (d3), 75mg/ kg (d4), 100ng/ kg (d5) and 125ng/ kg (d6,7,9,) for
a 5 total dose of 665 ng/kg. Injections were stopped at this point to
conserve drug supplies. This | ower dose of 14f (R) was al so active
(149%/C, 1.8 log cell kill, ++ activity rating). Table 9. This

eval uation confirnmed the activity of the "R' enantioner of 10 conpound
14g. The | oweindidafthd tHaf eiget thei“Ri oy tHe0S” 2AatioRer RLG, U 0ds B cagadtat i on
of this conmpound by the IV route, so IP injections were given instead.
Wth the excepth 8 tairing denypie o ¥¥#Pequi renent for 14g (R), the conpound

was equivalent in~effi ?ly( - 3t R T af . that-nof the
parent, i 1lc (R ?&5’8}@& ’.41355%%?}0\”1;}1? CPa? %#\néf)&%sﬁhte%‘;esg%’lggtg aéﬁ)g%c? 0short

i ntense schedugfkgolv, #aysaidfiwithst foat hown spliihetwerh irgetiohs. ofsctionf wdrdg and 11c
were given | P on a dail i/_schedul e %gai nst earl|y stage Pangreatic

Adenocar ci fonstopaed dpsdo fab vegy fanaggs 1 igeya ap 11 owpighidesArdigaydy)  the "R
formof 14g h Ll |, b /) Sy A0 2L LD donfTHI S 1S

appr oxi mat el ygﬁtggg@ C?ﬁéer&ggggy Igl;?‘\(/éecrlla%{h\c/gvm t ﬁ}é%h’%&gé?e‘ﬂln% %:(mi%a Ort;i x (60mg/ kg,
see Tabl e 7). uFhimehRvad atint €I/Cond 46/ laprdl] kil} =nhbler dcdvitpraoig).obina

technically unsuitable route of adm nistration due to an excessive nunber
of 1 oot} ondal (FHERF T Bk 0 DG B h g e B
al though thi s diG/CA®Tb &ifh thalt HSHasAuAS T QuRbAipYantd BeWRR dQ4liy, Was not
used for this trial because  of the possibility that the am de bond woul d
be subj ectlOt o islietinayge mhyundiegis factergy W2 E mvdlved witkethemrigingl tire st omach. For
this same reason, 149 (R repar.ed wthout acid.or. base to.mnimze
any possibility of 8&8&\?@9%@8%@& 5 5RgPe Wﬁ%’f‘@ﬁ&“éﬂ%@‘{i‘ﬁa}k@m (R).
14g (R): Cagere dqwas!-b fperioaddés dﬂZS@m@ﬁ(%{TgﬁjlééﬁdnBJweﬁ! dbiptd/ddao wemndays

e

3-5 for 30 a total dose of 450 ny/ kg. he ani mal s were noted as havi ng
i ncreased uri fess pnd pese physieah apreasnpke hd-Aptedy aeesht loshdicamithgowddsi bl e
diuretic effe f t i it . drug death
occurring day%ﬁ}ffa{a%g%c}f g@%fﬁ &igss%qxpgp?&;(?}?%%%ga&géH%@@a\,gfndg}léz)gagﬁ{gmch and
l'iquid fihbkedconpmed andtop by weight Gosk Hadir 6thedp% wcieedHonly Theingbd | oss
of 23.4% occurred day 9, wi,ith the remaining surviving animals recovering
to pre-inject PEFRMRFRYCIIVEIZHS d3y18 and hagseapiicd presingrelian weeasht bdey 1449 (R)
was active (T/Grz.0% 0 = g I N
hi ndsi ght, an A(%?f) & d%(ejll eg%é?g& %)egl?éllrul&a%};F%%gcﬁq%@%%hﬂg%ﬁgﬁéhvvouI d be
get7 t ]gr tol er atﬂ.ee%xcééa@e viph@sosh ($20¢5)e Thk B WistriindOndt@hketionhl AR s day's
- or atota
the usual MTD is in the 360 - 450 mg/kg range. Nonetheless, XK469 was active
20 (T/C =4%, log cell kill = 1.6, ++ activity rating).

Compound 11¢ (R): This compound was given at 48 mg/kg/inj IV gd 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 hecropsy
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
- ammals 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 §-10.
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dose of 450 ny/kg. Injections were stopped as these aninmals were al so
exhibiting signs of diuretic effect. The nean body wei ght | oss of 6.7%
occurred d9, with full weight recovery by M This dose was active on
this schedule, 10 producing a T/C = 12.6% log cell kill = 1.72, ++
activity rating. llc (R: Cage 4 was injected IP with the foll ow ng
doses: 50 ny/ igbied. TRYR” edafiomérdidofPoill K@/ édtipoudaKi4do0ind@ total dose
of 260 ng/kg. Injections were stopped due to onset of weight |oss (nadir
of -16.7% wi t FoRpguUndrldE wersrsgpasdtelygyalugted on ap ayendsdischadpleasansieallcr uf f vy,

hunched, hi gh i . g&% atdh: [ Cropsy
results indi czsatg %%’%ﬁ%}r{%%%%%#%%dﬁ, ﬁg‘?ﬁ“’ga y??l gglsqéﬁw() ng’%fmgg%‘%m‘g?) and
pal e paws. | nthei‘Rshghly of aaf. @¥dtethdathiarsiey incichieity cay1c RMEEé 2),woul d have
been better tolerated,  Cage 5 inpected with 30 ng/kg/inj (days 3-5,7)
and 37.5 my/ k%%?fl‘)z@aeﬁg&% \i\?‘gﬁR)Zbﬁiﬁ | XFERIdODe PpheBdGtg) kg, This dose
produced N0 WRLAAmLASE 191 TR BithithGo% cRiesinbhi Pafiivallf nflose vas
active (T/C = 26% log cell kill =1.58, ++ activity rating). Table 10.
The R enant i oasivitygfroduting .0 loggiell ki) (Hrtaci Ry mtidg)ddbOexi®dedere 25
eval uated on extended.i.njection .sc | es agai nst rl t age pancreatic
adenosar ci nonB GRNED I GER FIGR B o ATie PR KOE N NS b 1ah (R
(this trial)maneattdadl Reight Rl sited for KIeR9 Tatdg) N4f daak@ed 1V

adm nistration for technical reasons (too many injections). The oral

(PO routl) wprodncadgnerpaodgst aveeght ngs £t B0 gad - Fouespestvrelhiskegping seri es,
was deened nof . sj_hi 0 I C Ve of. am de bonds
of 14h and 14I&/1tbf§e Ijt%gldt Ogtl}?%o\t/vvggﬁignée%r?&?@%%e%ﬁ’tal_llggee@gﬁ?ssi%ats{hﬁlg st onach.
Thus, for thifecbestd wahin 2Xoapeundsiif.nitially were to be given IP, in an
attenpt to identify a suitable alternate route of adm nistration.
However, sustained pain production was noted after the first 1P 27

inj ection of A RYREageSwhitin feawmﬁbmm Re i ylity,
the route was s(\}\n()tcﬁ%d to | cf or su se%%ﬁ%’ i%ﬁ%@%gﬁgwa ly At a
total dosE of | fet%Snipl depe of#iemedng. & thiserieddal sshdvhdh, [ be (R)Mas(WR)Il pr oduced

10%/C, 1.6 kil i Vit i firni ivity of the R
form of t he cloiSth e 2o d¥fef ikt ybieblsio et Ra et FsBEt 19508 51 ket y
that hi gher daspgqss 97ylthe A ccRRAbRAAT Witk RAr Reokerd bndl 7. katsdogs eat er

efficacy). However, 141 (R) does require a higher total dose than the
par ent conpouwas hixkaeotiyeR0. /6, 484ns crll kKitk aeidvity(rR)ingitH+35 Db /thage weteal dose,

given I P on the schedul e produced a 5%/C, a 2.2 log kill, for a
+++ activity ?%?I?Sr%%‘.a
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/ing (d1), 100mg/kg (d3), 120mgrkg (d4), 160mg/kg (dS), 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, ++i+
25



10 14h (R): given IP also produced pain. Unlike 141(R), this conpound had
much |ower water solubility. So to achieve an adequate total dose, the
route was switched to SC for subsequent injections (SC behind neck, the
tunors were SC bilateral, on the.sides of the nouse m dway between the
| egs). On an extended 15 injection schedule, at a total dose of 615ng/ kg,

14h (R) producedty. 3%eE Serdn®adveng skhptomé hbtedPobMhjeytidrad compoumbnf i r m ng
the activity of the R formof the conpound. However, 14h (R) was | ess
active and rddf{®endaoiHier total dose than the parent conpound, lie

(R (400ng/ kg tot - ST, : le in
Cage 11 (0%/ C, 3%#'33&%??1%%30%&@3%@; ’?‘gg&égﬁaﬁlggﬁ}(%ﬁ%g%g’g@%%gy ani mal
was the][l e i(@pl mﬂgwi)hTWQM?,IWywb aildrtlmgmﬁlew,éfor_a .
successfully, indica no i nol ogi c factors were involved with the
ori gi nal cur®al %&ﬁ@%&g@ﬁé‘é- gjﬂlycﬂoﬂﬁg' FeStoPPSE RGPS PO L0 PHSEXE SB'8 P on day
3 only. No fugtdIRE THS oWk 864l 1Hf (1 Ws Ais¥ A0t ¢iE 44/ hes Rigeangigd pain
response produced by this route and dose post injection. The mce

di spl ayed hi rid-dctyitgtatisghi ng and flattening for up to | hour post
injection - a classic response to pain. There was a pronounced body
wei ght loss of -1.6g (-6.7%)) on, day 7 (nadir) with full recovery by

day 9. Despi tmapide TRwelatalondes®mealthy/ftigty of the “RRendtnREbi ve by 30
the 1P route, producing a 10%d/C and a 1.1 [og cell kill (+ activity

rating). l@ageompoundibige 13k Iguergmuibolaetubiliy den g (Rypesludad @ only. As for
Cage 2 above, further, .injecti ' i aued due to the. prol onged
08 2 oo sl i B BRRBSRATS AP oS LEE e R i) onoe

death on day With ti¥eteption 628 hightd dvdebiguizememIonDipgaR) athe BepORSYYas Despite
the | ow dose delivered, 141 (R) was active in this gr oup as wel |

al t hough | ustediarlenkin eBiangy (€ agg 37 agivityirpting) to thet phthe pareat THYR) cage 4

An initial d 420 i j [ any 5

adver se reacgiﬁ:g%&%ostﬂ?%fgat%g)n@%ﬁgoggﬁgg%mﬁtsmse\?f?%ﬁgwgpl V due to the
significddt pdmnipradoced by the hi gher doses, and injections continued

on an every other_day,schedul e d x, t hr ou h'?ay Llfgéfor t otal dose
of 455ng/kg. A s%é ﬁﬁ?‘ﬁwmefsdéfgaﬁéﬁ? H"o\_”er-e@.‘%@ 033 13’6@5891%@ on day
7with full  JLeeavany shye Sakrebbic GBI UHE rbite M08 for Thi s dose
was noderately 10 active (8% T/C, 1.6 log kill, ++ activity rating).
Consi der i ng ttie rersoms tFimskithtR” foos of 14g hass solubdity lintitaf 2Satedtgant i al 1y
hi gher dosag%.ZﬁB}i‘rlljg ’Pl%g f a%%%&irggqulo‘% of" tﬁe(:j dose given IV with the racemic
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 dehiver an adequate total dose. Second, although this drug
series 1 just as active orally, the PO route was not used for this trial because of
the possibility that the amide bond would be subject to cleavage by the strong
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 (11c (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 amimals were noted as baving 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
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(whi ch woul d have produced greater efficacy). XK469 (R): Cage 5: SC
injections of 80 ng/kg/inj were given qd 3-5 for a total 15 dose of 240
ng/ kg. I njections were stopped due to a significant -16.7% body wei ght

|l oss (nadir occurred d9 with full recovery by dl14). There was one drug
death on day 10 (necropsy: diarrhea, liquid filled inflanmed G indicative
of G epithelial damage). This route/schedule was run to determne if
XK469 (and th aﬁgr e ) ight, a |ower
dose given on"an 65|§t e%@n%ga%%%gtcl ysd‘%ﬂ% %OE%H %t tgfht%er t ol er at ed.
Nonet hel ess, bﬁﬁ%ﬁng(slalvi»lmchg]hmal'sreaotdi)&igtdps&m@amnbﬂnm@lchﬁdwlé?) was active

by the SCrout roduci n 90, nd a 1. . ++at|vt
rating. Cage é”?hP‘Fg% tﬁ]s&gfsq %ﬁssto M)Wlaﬁ?vﬁé'?g_&@éﬂg 6! lﬂﬁ and 5.
Spor adi ¢ hi ndsLgggky x%hﬁé)' I}lgnﬁds@ﬂ?ah%ﬂ{en@é! é%)er)l RBL DAY § éec?tloﬁ‘sﬂﬁgdﬁfé post

injection 25 was noted 9, the mice were not injected as
t hey had a5 scmﬁlfdy)edpptelauowﬂt@i and sustal ned a body weight |loss of -11.6%

(nadir on day 9). FEull I e on, da i nj ections
were resumed on da §g‘:13lw5?11 %C%QIEWIMZ{S%/%%J Z‘B’r%a/yﬁé 71_ékﬂg'cgal\/\/as very
active by theddasBo&"QS(D Choil. tlhjesnonsfﬁd&%hﬂbﬁ)eﬁig/@ﬂe@e admdislvRge gigd | Kkill, +++
activity rati 78“ 30 Cage | P injections of 50ng/kg/inj were glven on a

@d x7 schedu€ lblgnaﬁugnﬁgf d;wea%ffwtf&elaemﬁlym lots og§GgPaeyredrhi s
dose was wel I r n nj ection.

A body wei ght 27-aud! AilGHkiengtco0g By ARG BATRECI OB il BB °T L)
recovery ph dpyodiding WT/C gai26%lusg ¢l kiR S nTZga%rrmﬁt/ﬁyraiing (R was very
active by the |P route on this extended internmttent schedule, producing
a 5%/ Cand a 2.2°log kill (+++ activity rating). 14h (R): Cage 8: An

it ial dose pfc ASSTHLES VRSLALPR e IR OAARY ddees RPEEIS/MERY T ansi ent

puffiness and a eactlo not ed post 1 njection so s
i nj ections wek&, gand60 mg/kghe;. 86y 6 furtaaotallddse RROOAE/kignjIsietianhs 8€rcon days 5

d 7 135ny/ k h d d h
ARG W RERENE SR ) P BB B Bvbody
vei ght | ogs ({Rdhf pe&) afpbarancd: (%uﬁcy,mm&&i hlﬁﬂgay Bufp}ﬂ% One@ngl d not

fully recover thelr starting wei ght unti they steadily gai ned
vei ght and i nieativestuired apgdar mmepéyrmmltsdmymecbmrmadslﬂcﬁm hgad fed r esuned

- on day 11(50 d_.on and 15.(80 /k for a
total dose of é@ﬁﬁ??’g’%‘fﬁr a’e(g??ﬁ%%w 3’?3{’3}@ %f’ttaﬁl%ten eé’, @%618}' ng a 3 %
T/ C and a 1. 9dneghlé Sohiddiakt béchbeBsiitbNtdted. ratl ng). Cage 9: |P injections

of 80ng/kg/inj were given on days 3, 5 an
Cage 5 was injected with 30 mgfkg/m] (days 3-5,7) and 37.5 mg/kg/inj

20  (day 6) for a total dose of 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), 11c¢ (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 imitially
were to be given IP, in an attempt to identify a suitable alternate route of -
- administration. However, sustained pain production was noted after the first IP
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15 Sporadic hind-leg stretching (transient pain) lasting 1-2 m nutes post
injection was noted. On day 9, the mce were rested due to a scruffy
appearance and weight loss (nadir of -13.3% occurred on day 10).

Al t hough the mce did not fully recover their starting weight until day
20, they steadily gained weight and inproved in appearance fromday 11

on and so i njigetdAT 14EGYNBE N cHRYnd dotair€l doddaiferkdnbOity,ahd gl of
480mg/ kg. 14h (R) was al so very active at this dose, procfum ng a 6%/ C,

and a 1.7 | ogvaseitchgd tb IV far subsgauprtyniecionafageddgat amtalidese ¢ ecti ons of

50ng/ kg/ i nj e given on C I ant i ) y for a
total dose o\fléggglé%él %‘é’?n %%&%%%%Eﬁgﬁggg\%ﬂﬁg%férpg?c g% ﬁv(ﬁﬁﬁ 1n§ 1%’dverse
synpt ons not eglil pesictivity efingPeonfitmimpdetidityoBER deh 6hthelcosportd. nadir
of-1.69 (-6.6% occurred on day 8 with full recovery on day 15 (w. gain
during tréat rremsideringthe nRpestancighi dessif i likelyithat higher desage coBldthaven t hi s

ext ended i nt ) _ I : o/ G and - Log kill
(+ activity: br%éﬁ&r{gi?meé%]cﬁg%l%y Bf 8@3@%@“% yﬁ#%?"e/e@’tlﬁ(‘)@ %0% 5 ée&ﬁbr% kg/ i nj
wer e given ors lghes tadalalode than tisparad canpuund- XKd6S (Retltljapg 7(XKaesi ent
pain) lastin 2 m nutes aEOSt injection was noted. On days 7 and 9, the

1-
mce were regpéat Hoee/les 9t 8955 gy e Bpehive sree sapdplappidssrdiinetithady
wei ght | oss g_ZIO%q([(}/%(efPngth& | rr?t@ng‘?n day 9). Although 30 the, mce did

not fully recove starting weight until day 16, they steadily
gai ned wdioght and inproved in appearance fromday |1 on and so injections

RIS VRN SR T RIS g TGRSR L
near LD10 do%@wérl»(iﬁt%(’@o?%?}iy%bg@ﬁclﬁ&ﬁ%n'a&e&]g%stb &(Ié’, RERRRShyel y toxic by

NCl st andards), Wwas highly acti by the I'P route, producing a
0%/ C, and a s¥itghédog SEfor skliskquent injeetionmd 8 C \behpnd matk, thg) tumGrsevare 86e

ined tungr, free to day 148, at which ti he ani pal
(o Trpl ant ed WlAeFRsRRERe 9 9HBe riine oy R Eep feira D an S ey
i ndi cating NQOnjeRABHNRhARIE af @fb&aqrdgséf&‘/rsgshgﬂ(gj VARRY prbicBea 9%TIE 3@)’( ; 10

cure. Cage 12:" IP injections of 50ng/kg/In were given on a o2
schedul e st degknilg+orecddtly Btingy cenfirping thelaotiwityof 38Rdptiegf thehi s dose was

wel | tolerated Wi no_ad S tons. noted post jnjection. A
moder ate bocy Rt Ol T BT RISy T aPRele hBRET R aai )
with full recaxehy pentaynpbind Wic (I ﬂ@oﬁgﬂ(g%th%séx-gﬂéﬂmbﬂ_asilniiarC (R)
was active by the [P route on this extende intermttent schedul e,

produci ng a 39dyndedsrhedniainCagsg IKPWAT/C, 343 loetkil S tumprifigg pn 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

curc.

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 lhour 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  the IP 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 injections were discontinued due to the prolonged pain response .
produced (one hour duration). There was one injection death on day 4 (upper GI
28



General Preparative Procedures Preparation of
{4-{(7-Substituted-2-quinolinyl)oxy}phenoxy} propionic acid 20 conpounds
(Schenes 1-11) As shown in Schene |, a one-pot preparation of

trans- 3- et hoxyacryl oyl chloride (3) by reaction of ethyl vinyl ether (1)
and oxalyl chloride (2), with subsequent decarboxyl ati on, has been

descri bed by .Thetze.et al. nthesi $,7~.10:79-108 19 . . Schene |
Ero 1o (Coois eSS e YA ER] DSRICHRIRY e e g 4 8,
pyridine aci d wisudtitd¥a thisXrotp adavelalth&phXadt balklyS@L THC - Clog k11,4=Br ¢, X=Br

d, X=CH3 d, X=CH3 e, X =CH30 e, X =CH30 x PCC13 + 6C1 2 X\ N/ OHCH
7a-e 6a-e x RIGHENEE)9a-e NC 5

Cage 4: An initial dose of 50mg/kg IP, given on day 3 did not cause any
5  adverse reaction post injection. The route was switched to IV due to the
significant pain produced by the higher doses, and injections continued on an
every other day schedule (Q2d x 7) through day 15 for a total dose of 455mg/kg.
A modest weight loss nadir of -0.8g (-3.4%) occurred on day 7 with ﬂxil
recovery by day 11 (weight gain during treatment). This dose was moderately
10 active (8% T/C, 1.6 log kill, ++ activity rating). Considering the modest weight
loss, it 1s likely that substantially higher dosages could have been administered

(which would have produced greater efficacy).

XK469 (R): Cage 5: SC injections of 80 mg/kg/inj were given qd 3-5 for a total

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: diarthea, 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/in) 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 total 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/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 body weight Joss nadir of
-0.8g (-3.0%) occurred on day 8 with full recovery on day 11 (wt. gain during
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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 described by
Canmpbel | and Roberts (U S. Patent Number 4,710,507) for preparation of
trans- N- (4- brono- 3- net hyl phenyl ) - 3- et hoxypr openam de. Cyclization of the
|latter to a mxture of 5 10 (7a-e) and 7-substituted quinolin-2-o0ls
(6a-e) was ef } ¢ _ ('3 rochloric acid
(Carpbel | and Fasar; S4B IR R B B B T b s e D 10 1 he

cor r espondi ngnt2muitttmrsdgdilecpriodecioiea F%d(C waba 2.8depkilldmd+ aCdtyeptingn
refluxi ng with phosphorous oxychl oride (Canpbell and Roberts). The 32
majority of the 7-substituted derivatives (Sa-e) separated fromthe

regi oi soner UHIRS) c9§b d:aGhitRNabse Of Y$3md/k i 4at inhéttediPOn @130 URheld el ded
addi tional 8a-c, follTow ng colum chronmatography over silica gel. As
illustratéd iwssSahsen phifinesstand ammemt@qmpfvglmﬁssjes@mswb@q@@upl ed with

et Luxt ng OVESEOTTBOatr Byeithrip sEakfies o (R Ind G ORis 5 e ) 1

accordi ng to ¢t ¥smd/Ry) v mdreitdaa@didgost ificticio| O 880, he ardilsls were _
7-substi t ut ed- 2- chl oroqui nol i ne_and 2-(4- hydr oxyp_henoxyz propionic acid

(1 eq) dissdrskedduerto priity saruffymppyararsoenda bpdyaweight lpess(nadind®) ofn

portions and LU ?ﬁg I fo : After
cooling it vva%tgggr%glgr{%)réﬁ lé(gl%%&\ 0 gid{%ﬁ&aﬁgg{ %&‘{%m\%{%‘%ﬁgﬁé@h&as added
and the si@l utinahdayeX), fhel seadily dahmeduglight Ged iniovddianppasiied fivhd h wat er .
The filtrate was extracted with ether and the aqueous |ayer was

aci di fied wi t9YiGanmd sodreaiment resumed au dpatgamska 209 contigpsdoen ¢avaci d (1

i

eq) dissol vednai lggrg An 809 i /- portions
and the m xt Slr:;ea%ﬁqugge(&;%lt(% g(lgglntdlogeofgg\?’ﬁﬁﬁ%b?gg( ou?gg&&gta{e{rm%ool ing it
was concent r atoss] prealuging @ 3& T4 ardl 2 h9 Wy el kil {+er actiaity adihgdl and t he
solution was filtered through Celite, then washed with water. The ‘
filtrate was extr éﬁ-’aﬁg&a-' 'IPJﬁ“é(l%é’ifséW&“‘B’E‘é %ﬁ%%opgﬂﬁﬁrl\@a@d Taci di fi ed
with 1M t - il 1 Af j SN ] . dri ed,
di ssol veg@: n %8 %‘%gﬁ%leéisfr? glpig]g?ﬂ'trérl]ﬂr%%gtg%ﬁ?i] %Ilzlgqg%u%#%eﬂ 0? ﬁtnﬁé g(tng was
concent r at ed 24 rotedaOs day 9, thomigeeyere hested abe tb neguify hpmetande and
recrystallized.from AcCEt - ane tao afford t r.opi oni c .aci d conpounds
(ITa-e). The ‘?’%&*&3‘?5&ﬁ“ﬂ%ﬁf‘gﬁ?%ﬂﬁa‘ﬁff@éﬂi{aﬁé%é{iﬁﬁoﬁﬁi’ Bsamige flokacos. (2. 5
eq) instead ofiNeddoRttheiM@rli®eGtighhuntll S0, Me§ sto4RilG ghinYd WeRlema for
exanpl e, about 12 hours. These acids can al'so"be converted to their
met al salts (inPzevs ihyppeerawei fragn @iy hl ereardl solyidetoonis demmed®n3igys 11,

20 13 and 15 for a total of 480mg/kg. 14h (R) was also very active at this dose,

producing a 6%7T/C, and a 1.7 log cell kill, ++ activity rating).

Cage 10: IP injecti_ons 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 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
rating).

30  1le (R): Cage 11: IP injections of 80mg/kg/inj were given on days 3 and 5.
Sporadic hind-leg stretching (traﬁsient 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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Scheme Il 1. NaH or K2C03 DMF OCHCH3CO2H 8a-e + HOQ a OCHCH3CO2H 2
HCI0 1\ 10 X ~N O 11a,X=F b, X=C MMH¢c, X=Br d, X=CH3 e, X =
CH3O OCHCH3CO2M X N 12a-e M= Na,K/ LI, Ro, GCs, 1/2 Ca, 112 My 5
XK469, which possesses a single stereogenic center at C-2 of the
propionic acid noiety, is generally prepared in the formof a racemc
m xture. The R-(+) forms of Iib and 11 c were prepared by etherification

of commer ci al he mid¥ aid @ hflyRedovir Beif émﬂmgwgmmﬁﬁw)m @By ehdilyaci d with
8b and 8c. Chiral 10 HPLC of the R-form of | [c.” indicated that

t hey had bot hgtigehweighindd@proved W%@ceﬁpecd@ebl@mmdcﬁegnmﬁqﬁt h racenic

11b and He we nm 65%
20, 35% CHROT 5! bR BN B PREr EIEADNE, MindudSfle ¥gliyP T O
sanme columm, &gk mmnedslyshasamaictdinsmeu'extaienmaspﬂrﬂrmtumaaehb1@dpdeoyed to

determined_t he 15 enant.i onmeri.c pur of (R)-11b and (R-)-ilc, The
i nvention Wl f20,{g,{;\pcb/ew§1glptdgsts,1%$cg@d H‘E?S?IES‘PIYMI%BYN Stepdardntf cexanpl es:

34 Preparati oR P»%as{}ﬂ%}‘%?zc@é tthéH’tr%Qrc prgaﬁ&%nw)@%a@@%wmfigpl oni ¢

am de conpounds (7-Subst it uted gui noxal i n
phenoxy} pr opi’rtbﬁactafmuydalngmn@oelmosse(rﬁmamad (Boirdive té Hay) 148, dieglvch pt i on of

t he conversion of sentative 2- 0 and 7- chI ro-2 5

qui nol i nyl ) ox}¥ W%@E@% P SBTIBRE tegg"%%ﬁ%{&u trgo g ?%%PY"espondl ng
nono- and di - sulekifiyt BdicRiH CRMIRD otefhbvAl #E SnvbRled M th&ergmasnds  of
formula 14 were prepared fromthe correspondi ng conpounds of formla

13a-d usithg c¥re. reaction condl tions illust rat ed bel ow. The designation

?Lr ?rﬁ-legl ];ng_ i SgPZt t‘t ue]r‘)zt fP mjectlbns de%tngﬁ(g/mj were ngen oP] O(Sjﬂf: 7 &Bgé)u?”“ds of

starting on day 3 for a total dose of 350mg/kg. This dose was well tolerated,
with no adverse symptoms noted post imnjection. 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} propienic acid
20  compounds (Schemes I-II) As shown 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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10 listed in Table A The reaction of

2-{4-{(7-brono-2-qui nol i nyl)oxy}pbenoxy}propionic acid |l |I ¢ (A= CH
(Schene 11) with thionyl chloride generated the internediate acid
chloride, which on treatnment with nethylam ne in THE, gave the nononet hyl
am de 14d (Table A) in good yield. Simlarly, the reaction of the 15
acid chloride of conpound 11 b (X= Chepee#h A = CH) in THE with

di ret hyl am ne afforded the N, N -di net hylam de 14e (Table A). Treatnent of
the acid chlorides of (RS)-, or (R+)- or (S-)-, of conpound XK469 (A= N)
and conpound | Ic CH), re tiv -~ Wtht m ng&ogcid taurine

( NH2CH2CH2SOBH) B THEandF i n?mzp%ee ﬁtOWr ovi ded 20 the
correspondi ng {(RS)-I, (R+)- or £S-)-} taurine conmpounds in good yield in
the formof sodiumsalt (14f apd, 14g) in good yigh The.sane reactions
with the amno acid glycine (NH2CH2CO2H) can affrdM\bgo acid
derivative (14h and 14i of Tablle A). 25 35 Scheng Il N a N O
Y~OH CH3 XK469 5 O/ \ OC 3 rpound X YR [Ib d H
H 11c Br HH 13a @ OCH3 H

Reacti on Geidi ti ons

Product Conpound 13b MeOH / a  Xg469 S 2CH3 /| “THF 129
X X
4a, X =F | 5a, X =F
b, X=Cl b, X =Cl
¢, X=Br ¢, X=Br
d, X =CH, d, X =CH;
e:X_CH3O e,X—'CH:.;O
X

The amidation of the meta-substituted anilines (4a-e) with 3, i.¢., 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-
methylpheny!)-3-ethoxypropenamide. Cyclization of the latter to a mixture of 5-
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-éhloroquinoline derivatives (8a-¢) and

(9a-e), on refluxing with phosphorous oxychlonide (Campbell and Roberts). The
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13b SO 2, NH(CH3)2 / THF 14c 11C SOC12, NH2CH3 / THF 14d | |b SOC 2,
NH(CH3) 2 / THF 14e XK469 SOC12, NaCH / THF, NH2(CH2)2S3H, 14f 13a
SOC12, NaOH / THF, NH2(CH2) 2SGBH, 14g 13a SOC12, NaOH / THF,

NHCH2C(=O) OM 14h XK469 SOC12, NaOH / THF, NHCH2C(=0O) OM 14i 10 36 A X
N O/ \ OCI~Z Y CH3 14a-i Table A Conpounds prepared accordi ng to

oot N N oe) FO e oAy A o R ey ©

NH( CH2) 2S03M {9atk)ionermabhal clyégliBatish, m}d‘ﬂbedii&Zjlélﬁ%deﬂicajarﬂme sal t 14h Br
H CH NHCH2CO2M . gl yci ne sa 14| NHCH2CO2M gl ycj ne, sal t
Exanpl e | 2-{#]] PW“%F‘SWBD?L@HP VP)’%&’)%%@%O&%/W“BF%%’B ?’ﬂ?nam de

(14d) A mXtyes. &ﬁoxgqélﬂoin(&sar&vae &ggwdrx?ﬂéﬁ Q%Mgﬁ&r\%ﬂ%%ﬂ%ﬁr%i%ﬁicom c

acid 1l lc (0. and S 4 5.4 mmol ) wa
heated for51 imid (Z{Bmsmg@nhﬁﬁ‘ﬁaihmelﬁz(lia lgmthxxmgy}EMFcﬁm&hecbw actlifidden| at t er

tos i seol ved, B THE L1 Bl A0 DM DS (2 ML, W), ug added w1
Vater (10 ni) handdabiiealechidagEBline and 2-(4- hydroxyphenoxy)propionic acid (1
eq) dissolved in DMF (5§ mL/mmol}, 60% NaH (3 eq) was added in portions and
the mixture heated at gentle reflux for 2 hours. After cooling it was concentrated
10 to give a solid to which water was added and the solution was filtered through
Celite, then washed with water. The filtrate was extracted with ether and the
aqueous layer was acidified with 1M HCI to pH 3-4.
2-(4-Hydroxyphenoxy) propionic acid (1 eq) dissolved in DMF (5
mL/mmol), 60% NaH (3 eq) was added in portions and the mixture heated at
15  gentle reflux for 2 hours. After cooling it was concentrated to give a solid to
which water was added and the solution was filtered through Celite, then washed
with Watef. The filtrate was exiracted with ether and the aqueous layer was
acidiﬁed with 1M HCI to pH 3-4. After cooling, the solid was éol]ected_, 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,CO4 (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.
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were added until pH 8, and the m xture extracted with AcOEt (2 x 25 nl).
The conbined extracts were washed with saturated NaCl (10 nlL) and after
drying (MgSO), filtered through silica gel and concentrated to give an
off white solid. 37 The latter was recrystallized from Et O4 heptane to
give the title conmpound 14d (0.20 g, 95 % as white crystals; np 150-151
C, "H NWR (400 MHz, CDCI3) S 8.06 (SthewheIB.8 Hz, IH), 7.93 (d, J= 1.6
Hz, 1H), 7.59 (d, J= 9.2 Hz, IH), 7.48 (dd, J=8.4, 1.6 Hz, IH,
7.19-7.14 (m 2H), 7.07 (d, J= 8.8 Hz, 1H), 6.97-6.91 5 (m 2H), 6.56
(bs, 1H), 4.68 (q, J= 6.4 Hz, 1H)«,N;’H§?((§(§g J=5.2 Hz, 3H), 1.60 (d, J=
6.4 Hz, 3H). 13C NMR 0 MHz, CDC13)3M8i73 0,162, 6, 154 2, é&ﬁC,QCO WL4a7. 3,
139.8, 130. 4, 82128 +®, pHd:BgtoQHW%ﬂ 16. 75. 9
33),

26.2, 19.1. MS (El) % 400 | 6 16 (22
() 5 59 40 27017)<>ﬂz§,<1a9

298 (7), 206 (17), 189 (5), 149 (6), 137 (18),
(9), 95 (16), 86 (20),81 10 (51), 69 (100), 57 (13%53 55 (21)

HRVS (EI) mz 400.0426 (Calcd for Cl19H17N2Br(C3 |4 i'b423) Exauy(pl@ 2
2-{4-((7-Chl oro- 2-qui nol i nyl ) oxy) phenoxy} propi gndi met hyl am d@x(_]gg;ga) A
15 m xture of 2-{4-[(7-chloro-2-quinolinyl)oxy] phenoxy) propionic acid Be
(0.45 g, 1.3 mmol) and SOC12 (0.48 nL, 0.78 g, 4.6 mol) was refl uxed for
lh. After <cooling the solution was concentrated under reduced pressure
to give a yellow liquid, which was dissolved irf THE (15 ni).

D methylamne (2 Min THF) was added until the g xture wasqdasbsm and
then concentrated to give a light brown 20 @ d. | WAt (15 nm.) and
saturated NaHCO3 were added.to pH 8 and t TR O 3

(2 x 25 nmL). The conbined extracts were washed w th saturated NaC (2 x
10 mL), and after drying (MgSO4), were contemstrated to give a yellow
liquid. The latter was purified by flash cYFifLsReSisatoeR aBMg (1:4
hexanes: AcCEt) (Rf= 0.44 (1:4 hexanes: AcOEt)) to give a white solid, 25
which crystallized fromEt O+ heptane to give the title conpound 14e,
(0.42 g, 7% as an off white solid, np 148-150 C, 'H NWVR (400 Mz,
CDC13) '8 8,05 (d xRS, vaneeﬁzposaagaas a%ilﬁge s(t@;eogk-mo?eeﬂtem ChHfne. 65 (d, J=
9.2 Hz, 1H), 7.34 (dd,. 7.11 (m 2H), 7.03 (d,
J= 8.0 Hz, 1+9rop1@n9@c@ ng@et(yms gemllywe%ewth@ ﬁm@ of appoentipmixtgre14 (s,

3 2.97 (5 10t oRs b b1 e B thee BTN, 6 0GManOL) S

125.8,124. 1, 32da¥le RIES-294-hyddbxYphehdxPproplond acdbwiih 8 and 8cl BhirdBr) 1650,

1605, 1590, 1570, 1485, 1435, 1420, 1410, 1395, 1370, 1365, 1340, 1295,
10 “HPLCL of the R-form of 11b and 11e¢, indicated that they had both been obtained

in >99% ee. HPLC separations of both racemic 11b and 11¢ were carried out
using ASTEC Chirobiotic T 250 x 4.6 mm, 65% H20 35% CH,0H, 20 mM

- NH,NO; at 1 mL/min with detection at 250 nmm. The same column, solvent
system and spectral measurements were employed fo determined the

15  enantiomeric purify of (R-)-11b and (R-)-;Ilc.

The invention will now be illustrated by the following non-limiting examples:
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38 1280, 1250, 1225, 1190, 1160, 1140, 1115, 1100, 1080, 1065, 1030,

1005, 990, 960, 940, 875, 850, 825, 805, 790, 770, 730, 625, 605, 505,
480, 450, 360 cm1. M (El) miz (% 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 5 (8), 44 (6), 28 (15). Anal. Calcd
for C20H 9N2C103: C, 64.78; H, 5.16; N, 7.55. Found C, 64.55; H, 5.15;

N, 7.47. Exa di enox

o opi oyl am nebrepdrXfil TP Sioita G0 Ay A RAIR B RTINORECH0Y) )
mol ) ?ndt SOCl:?md(erﬁﬂmﬁhds ﬁ%EHlJ and {4- {mrﬁnh)sn‘tﬁﬁd-ngphﬂdslm‘lmzl)dxw:r aef ?rl e5
concentrating to give a ,yellowli s di ssol ved i.n

m). The resul RISRGXEoMePidc amife cfﬂmoﬂﬁ@\fﬂ(‘iﬂbxﬁﬁemf TH) rfdesFpenee I%‘added
dropw se at e i noet hyl sul f onat e
(tagrlne) 0 %g@h?ﬂﬁiﬁaléﬂe@e%aﬁ%%a égfb&ﬁddﬁg'ﬁncﬁn&?a nungl) | Fonats

After stirrhi ngguimrdingl)@xsHphenoky ¥ prepmmtamﬂe:omsurcﬂsltut}md comegpentvager (10 nl)
and | M H2S04 added gatll

Jre was S with ether (2 X
25 nL) and | B@H’S{?‘B“%ﬁ&% %’s SR esﬁﬁ‘qus p@“?pounﬁ%?fgre it was
concentrat ed %Fln@lﬁ 'lﬂQVefaf_’FﬁpaVr%d ﬁomethé @M@ﬁbbnaMg Gmpbifdd Flb@INVES-d
triturated with hot CH3 t he insol ubl e materlal filtered off before

the 20 filtratusingdhe reopizerondttions Biveratesthejewy.alThé desipnatiomeiGpedir Et OH t o

& "1 R (00 R Rebotof & %%é%?ﬂwfﬂo@t c"é‘%@% Sl %25? "
(d, J= 1.60Hz, hsidd)mTaKIe@l (d J— 8. 8 Hz 7.21 (d, J= 9.2 He,

7.06 (d J= 8.8 Hz,” 2H), 1&%’ 3.74-3.58 (m 2%0
3.03-2.88 (m 2H), Tilegvacpgn Oﬁ%{é @7 b@moz%qwﬂylmyl Xy KEepox32B@pIongs50, 1565,

1705, i888 V108 s ciligengitth i it ithnd o iimer ey o
530, 500, 430 =fd chlorMs, ¢Echpagrhinwai wﬂ]il)netﬂylanﬁl% i¥BAF (ddve g,  100), 343
(3). Chiral HPLC separ ation (S enant i omer m nutes, R enantioner 23.2

30 minutes) ushepprdyl amige Hd (lakleid) dy g‘%‘@f&elﬂ Simiarlyy poreackignethe 2504 2-
Prod, 15 il A%lﬁde%f%oﬁk()ﬁﬂﬂ W (kD Eebee | 'Aog C%Mﬁ p The sane

series of reactions was pe orne W t h tonpdun R+ or (S), to
produce the cahme&pianﬂnmgffcedahﬂmdﬁﬁfdmﬁeﬂqdnmdam& {@ble HR+) np 39 250- 252

C laJo =+20.2 (c T?ea?cment of the 2101d cc:)hlor(ldsés of &SS]) %R—% 0{' ?é )O (;f c_o%n%ogn
XXK469 (A= N) and compound 11¢c (A= CH), respectively, with the amino acid
taurine (NH,CH,CH,SO;1) 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 actd glycine (NH,CH,CO,H) can afford the N-amino acid denivative {14h
and 14i of Table A).

25
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= 0.50, H20). Exanple 4 5 A. Racem c. Sodi um

(2-(4-(7-brono-2-qui nol i nyl)oxy)phenoxy) propionyl- am no ethanesul fonate
(149) A mixture of conmpound Ile (X= 7-Br; A=CH)(prepared according to J.
Med. Chem 2002, 45, 3130, at 3135, see conmpound I1d) (0.23 g, 0.59
mml ) and SOC12 (0.45 m, 0.73 g, 6.2 mmol) was heated for | h before
concentrating to give a yellow soli Gepbheppwas 10 dissolved in THE (2.0
m.). This solution and 1 MNaOH (0.7 nL, 0.7 mvl) were added dropw se
to a solution of taurine (0.07 g, 0.55 mmol) in 1 MNaCH (0.6 nL, 0.6
mol) at 0 C. After stirring for }y2 h at it the mxture was diluted

wth water (5 nL) and | MHi@gd}?ﬂ until pH 3. Jhe m xture was washed
with ether (2 x 10 nL) and 1 Odiaddeg—p t he ueous layer until pH 7
15 before it was concentr &ied ~and ri@gﬁd““e conmpound 14g as
an off- white solid. This was m xed wi t h™hot 7 and the insoluble
material filtered off before the filtrate was concentrated and
recrystallized from CH3OH to give (OXE#6% 75% as off white crystals.
mp 231-233. C; 1H NWR (400 MHz, CD30D) 8 8.26 (d, J= 9.2 Hz, 1H), 7.87
(d, J= 1.6 Hz, 1H), 7.76 (d, J= 8.0 Hz, 20 IH), 7.55 (dd, J= 8.8, 1.6 Hz,
1H, 7.18-7.10 (m 3 : 02 (m 2H), 4.72 (q, J= 6.4 Hz, 1H),
3.71-3.60 (m 2H), 3 ¥ 2H), 1.57 (d, J=7.6 Hz, 3H). B. (R
enanti omer. Sodi um - 2- qui nolinyl ) oxy) phenox 25

] above praogedyre (A

v MW excepti-o aYaaals) wagrobt ai ned
from etherification off 8¢ and comerci &\ ailable R (+)-2-(4-

hydr oxyphenoxy) propi oniyc acid 10. (R) enaf+s L. np 2g4-253C, [a] 0=+20.0
(c= 0.25, CH30H). Chiral 30 HPLC separaHﬂotg (S enantiorrer 21.8 m nutes,
R enantioner 25.7 mnutes) using Regis "R)-Whel k-OL 250 x 4.6 mMm 75%
Hexanes, 25%-PrOH, 15 mM AcONH4 at 1.5 nL/mn with detection at 230 nm
40 Exanple 5 A Racem c.

{2-14- (7-Brono- qui nol i n-2-yl oxy) - phenoxy] - propi onyl am no} acetic acid

(14h). The procedure off &xgnpie4TVv repegiedTwtdrthe exception that a
sol ution of glycine was sfuéé%lt P’t?%t edva?or a ;%I ut i onﬁof taurine to provide
the S conpound of the flornmulid corfegpondingitojldhgwhere Ris H that is,
Zis -
l1c Br H H
13a Cl OCH; H
13b Cl H CH;
Starting Reaction Conditions Product
Compound
13b MeQOH / NH,4 14a
XK469 SOCl, NH,CH; / THF 14b
13b SOCl, NH(CHs), / THF 14¢
lic SOClz, NHzCH3 { THF 14d
11b SOCI,, NH{CH3), / THF 14e
XK 469 SOCl,, NaOH / THF, NH»(CH,),SO:H, H' 14f
13a SOCl,;, NaOH / THF, NH,(CH,),S0: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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NHCH2CO2H, np 157-159 C, or salts thereof). B. (R) enantioner.
{2-14-(7-Brono-qui nol i n-2-yl oxy) - phenoxy] - propi onyl - am no} acetic acid
(14h (R)). The above procedure (A. Racemic) was repeated 10 with the
exception that conpound 11c was obtained frometherification of 8c and
commercially available R-(+)-2-(4-hydr oxyphenoxy) propionic acid 10. (R
enantionmer: np 172-174C, [alD = +8.6 (¢ = 0.50, CH3OH). Chiral HPLC
separation (S enantione .PAgi nutes, R enantionmer 29.0 mnutes) using

3 65% Hexanes, 35% 2-PrOH, 15 nM 15
Example 6 A drRacenmic
{2-{4-(7-Chl oro-qui poxal i gk2-yl oxy’ ) oplonyIaHmnF acetic acid

> A zon 20

t hat a sol ution of glycli ne was substitutyd for /a soI utifpn of taurine to
provi de the conpound of!, the fornula correspondi ng to 141 where Ris H,
that is, Zis - NHCHZC(%ZH np 188-190 C, or salts thereor). B. (R
enantioner. (2-{4-(7-Chloro-quinoxalin- 2191"é)xy) phenoxy} propionyl 25
am no) acetic acid (141(R)). The above procedure (A. Racem c) was
repeated wth the exception that XK469 was obtained frometherification
wth comercially &dlahlé abl@@dwﬁsbrqp@réwmwxq&pgmswHl).l onic acid 10.

(R) enanti one nm—100-.192C . I 1l —-119 0N 0 —31—M-NaOH) Chi r al

g g A I | = T LI O \ \J \J\J, TNCUOT1)—

HPLC separat i oﬁof’ﬁ’oé‘ﬂgn i ome¥ 21.17 mi Xutes| R ehantijoner 2& 7 30 M nut es)
using Regis ([RR)-WerktOL 50 X 4.6 fin  6p% Hegganes, 35% , PrOA 15 mM
AcONH4 at | ni/mn wthjdetection at 240 nm 41 Exanple 7 e follow ng
illustrates rlepgibesent at | ve ﬁ]harmaceutHcaI Hosagde forms I\‘&Iﬂﬂgai nipg a
conpound of flermHat—(-ConrpoundpX f-or—therapeutHe ?;-gphs,d-actic
use i n humang|. 148 (i Tab et metabI &)CH«,» Corrpourl\g X 100 U Hartose 77.5
Povi done 15. O {lfg Croscar mel gpse Joui U 12 P NEgf OCT|yst aﬁﬂ(ﬂ% cetl ul ose
92.5

14

14e Cl H CH  N(CHy),
141 cl H N NH(CH,),SO:M
taurine salt
14g Br H CH NH(CH,),50:M
L ~ taurine salt
1an Br H CH NECH,COM
| glycine salt
(14 Cl H N NHCH;CO,M

glycine salt

5 ‘ Example 1
2-{4-{(7-Bromo-2-quinolinyl)oxy)phenoxy} propionmethylamide (14d) A
n;ixture of 2-{4-[(7-bromo-2-quinolinyl)oxyjphenoxy} propionic acid 11¢ (0.20
g, 0.52 mmol) and SOCL, (0.40 mL, 0.66 g, 5.4 mmol) was heated for 1h, 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 &, and the mixture extracted with AcOEt (2 x 25 mL). The
combined extracts were washed with saturated’NaCl (10 mL) and after drying
{(MgSQy), filtered through silica gel and concentrated to give an off white solid.
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Magnesi um stearate 3.0 300.0 15 (ii) Tablet 2 ng/tablet "~ Conpound X
20.0 Mcrocrystalline cellulose 410.0 Starch 50.0 Sodium starch

gl ycolate 15.0 20 Magnesium stearate 5.0 500.0 (iii) Capsule ng/capsule
25 “Conmpound X' 10.0 Colloidal silicon dioxide 1.5 Lactose 465.5

Pregel atini zed starch 120.0 Magnesium stearate 3.0 30 600.0 (iv)

| nj ecti on 10 ThgAatiey w&gfd&tystalli%&ﬁomﬁt%—h@;ﬁtamtomﬂhé dtla):ompcﬁlnd[m&jasi c

sodi um phosphate 12. Monobasj ¢ sodi um phosrﬁhat e 0. % um chl ori de
4.5 1.0 N S64?%m fr‘ﬁy%i) 65(?"13%3 Soptas R LB Adfus M@BOMI@Z Q‘éﬂ)cf’ s.

vater for '“J {4oP= 8 8% 3,)17 (g, JL e I), DIs8Ch) PRoB 96 11/ g M L

Conmpound X reé aC| asi¢ | Um phosph
Di basi ¢ sodi ugdlfl plro%phias EIz;LlH) 3.1Pel Y& tithy2IEne. Ogl(&,cb%&(mz ZH(), €97-6DIN Sodi um

gygroghdfﬁfl(%;'%ﬁ?@ o o‘{% 150 L1 Ty h o3 s Y85, 50, 1.5 ect! on
(d,J= 6.4 Hz, 3H). "C NMR (100 MHz, CDC13) & 173.0, 162.6, 154.2, 148.0,
147.3,139.8, 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 {Calcd for
C19H)7N,BrO; 400.0423).

Example 2

2-{4-((7-Chloro-2-quinolinyl)oxy)phenoxy} propiondimethylamide (14e) A

15 mixtare of 2-{4-[(7-chloro-2-quinolinyl)oxy]phenoxy} propionic acid 13¢ (0.45
g, 1.3 mmol) and SOCI; (0.48 mL, 0.78 g; 6.6 mmol) was refluxed for th. 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 NaHCQ; 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 (MgS8O;), were concentrated
to give a yellow liquid. The latter was purified by flash column chromatography
(1:4 hexanes:AcOEt) (Ry= 0.44 (1:4 hexanes: AcOE)) to give a white solid,

25  which cfystallized 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=92Hz, 1H),7.75 (d, /=24 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 (g, J= 6.4 Hz, 1H), 3.14 (s, 3H), 2.97 (s, 3H), 1.62 (d, J = 7.2 Hz, 3H).

30 "CNMR (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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“Compound X' 20.0 A eic acid 10.0 Trichl orononof | uor onet hane 5, 000.0

Di chl or odi fl uor onet hane 10, 000.0 15 Di chl orotetrafl uoroethane 5,000.0 The
above formul ati ons may be obtained by conventional procedures well known
in the pharmaceutical art. 20 Al publications, patents, and patent
docunents are incorporated by reference herein, as though individually

I ncorporated by reference. The invention has been described with

rowever it shaspa e Bl BB, RLAL TS T ol TRE T ARG a8 ot BP0t o
Irrﬁzegtel gﬁde4\§m€be94tﬁ 895 rslsogsm sdsl m9m hreo smoc 525 aosi 508543@04)512 3@6 Cl‘hﬁe

|
~z. vi T n M&(EUW@(W 3‘7(0@4 939) W%(‘@)'ﬁfo(@})"zi“ @5) @3N(39; 22§ (@ ’\_ V- to
pp V1 0 0 O El%;l @ 135 g 2aefe 1B 100 % )72 G (5P 3= V 0 O

OO0ON O
5 °(8), 44 (6), 28 (15). Anal. Calcd for CogHsN;CIOs: 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-chlore-2-quinoxalinyl)oxy)phenoxy) propionylamino
10 ethanesulfonate (14f) A mixture of (XK469)(0.49 g, 1.4 mmol) and SOCI,
(0.52 mL, 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 NaCH (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
15 (1.4 mL, 1.4 mmol) at 0 °C. After stirring for 1/2 h at rt the mixture was diluted
with water (10 mL) and } 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 CH;OH and the insoluble material filtered off before the
20  filtrate was concentrated and recrystallized from CH;0H-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, /= 1.6 Hz, 1H),
7.61{(d, J= 8.8 Hz, 1H), 7.21 (d, J=9.2 Hz, 2H), 7.06 (d, /= 8.8 Hz, 2H), 4.72
(g, J= 6.4 Hz, 1H), 3.74-3.58 (m, 2H), 3.03-2.88 (m, 2H), 1.57 (d, /= 6.8 Hz,
25 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 (El negative ion) m/z (%) 450 (M'
N2 100), 343 (3).
Chiral HPLC separation (§ enantiomer 19.6 minutes, R enantiomer 23.2
30  minutes) using Regis (R,R)-Whelk-O1 250X 4.6 mm, 75% Hexanes, 25% 2-
PrOH, 15 mM AcONH, at 1.5 mL/mun with detection at 245 nmy. ~
The same series of reactions was performed with compound XK469 (R+)

or {S-), to produce the corresponding enantiomer of compound 14f; (R+) mp
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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 SOCI; (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 ¢ °C. After stirring for 1/2 h at rt the mixture was diluted
with water (5 mL) and 1 M H;S0, 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 CH3OH and the insoluble material filtered
off before the filtrate was concentrated and recrystallized from CH3OH to give
(0.21 g, 75%) as off white crystals. vmp 231-233 °C; 'H NMR (400 MHz,
CD;0D) 6 8.26 (d, J= 9.2 Hz, 1H), 7.87 (d, /= 1.6 Hz, 1H), 7.76 (d, /= 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
(g, 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-brome-2-quinolinyljoxy)phenoxy)

25  propionylamino ethanesulfonate {14g (R)} The above procedure ( A.
Racemic) was repeated with the exception that compound 11¢ was obtained from
etherification of 8c and commercially available R-(+)-2-(4-
hydroxyphenoxy)propionic acid 10.

(R) enantiomer: mp 251-253°C, [e]p = +20.0° (¢ = 0.25, CH;0H). 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}-propionylamino}

N

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
5 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
10 with the exception that compound 11e¢ was obtained from etherification of 8¢
and commercially available R-(+)-2-(4-hydroxyphenoxy)propionic acid 10.
(R) enantiomer: mp 172-174°C, [a]p = +8.6° (¢ = 0.50; CH;0H). Chiral
HPLC separation (S enantiomer 24.0 minutes, R enantiomer 29.0 minuies) using
Regis (R,R)-Whelk-01 250 x 4.6 mm, 65% Hexanes, 35% 2-PrOH, 15 mM
15  AcONH, at 1 mL/min with detection at 220 nm.

Example 6
A. Racemic {2-{4-(7-Chloro-quinexalin-2-yloxy)-phenoxy} propionylamino}
acetic acid (14i). The procedure of Example 3 was repeated with the exception
20  that a solution of giycine 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
25 amine} 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, [alp = +19.0° (¢ = 0.50, 0.1 M NaOH).
Chiral HPLC separation (S enantiomer 21.7 minutes, R enantiomer 26.7
30  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.
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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

Croscarmellose sodinm
Microcrystalline cellulose
Magnesium stearate

(i) Tablet 2

‘Compound X’
Microcrystalline cellulose
Starch

Sodium starch glycolate
Magnesium stearate

(11i) Capsule
‘Compound X’

Colloidal silicon dioxide
Lactose

Pregelatinized starch
Magnesium stearate

(iv) Imjection 1 (1 mg/mlL)

‘Compound X’ (free acid form)
Dibasic sodium phosphate
Monobasic sodium phosphate

Sodium chloride

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

Water for injection

mg/tablet
100.0

71.5
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

6000

1.0
12.0
0.7
4.5

s

g.s.ad I mL

42

Om
+ +
CN

“ta
cC

o

o o1

G
Vv



azpoQ=
O<zZoOmO

l

ONNLcat ONy Oy o NQ COQy OoOOOOA.~" dO OO0OO
'en NNOOrnrnrnj, CLAJGDbA o7PUaco p'fl eeO0000
Ow Df-0O01vc”™rInvoyd 0 (Q pppp UGWF '~ N; d:"i'
b~I10~ byy~-D ~Hy .~00 ¢ NCOIlI U'o!/ W Uo Il ro0
vi~-DhO~~+"""U~hF 46 wll CCgOyeal +.+4}. I .F$} v
c (v)_Injection 2 (10 mg/ml) mg/ml,
‘Compound X’ (free acid form) 10.0
Monobasic sodium phosphate 0.3
Dibasic sodium phosphate [
5  Polyethylene glycol 400 200.0
01 N Sodium hydroxide solution
(pH adjustment to 7.0-7.5) q.5.
Water for injection g.s.ad 1 mL
10 (vi)} Aerosol mg/can
‘Compound X’ 20.0
Oleic acid 10.0
Trichloromonofluoromethane 5,000.0
Dichlorodifluoromethane 10,000.0
15 Dichlorotetrafluoroethane 5,000.0
The above formulations may be obtained by conventional procedures
well known in the pharmaceutical art.
20 All publications, patents, and patent documents are incorporated by
reference herein, as though individually incorporated by reference. The
invention has been described with reference to various specific and preferred
embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and
25  scope of the invention.

43



>

M O

mA Z o a~
Mr
V o

I
IMQo r

o +
Mo ~~AdNNMN

~Nn Vi

y e V ctl
Cv eCC"
X

2EE>00000o0qgFWZa OC.

N~ O

mmmvo..ﬂ =pl ‘shep 11 = Swpoo‘1 0 m,_v_Em L 66/Z/8 :10d ‘S17/£0d PUIOUIDIRI0USPY OljEaIdue  lowm],
98'77 = 1M 9AY YSo[ey-TD THIN 200§ ‘66/LZ/L VO ‘66/71/9 {HOA ‘SN 14QE 22N

furesnowy/ TWZ O

2 G YOH NO'T s §'94-0°8 = Hd Uonn|os<OTHP Wim Sxy/Buigg 01 paingip y00is pmby BBug6 :(1-0p1-81S3A0T £L88L69WHIND: 69vMX
o fuyesnouy Tz (g ig'¢ = Hd ‘uoisuadsns <~ OTHP + 08-Usm] %1 + HOM %¢ + 1apmod mopjaA 1y31] pyos iep] punodwo)) :uoleredald

- (AD
(44) 3atp38 | 7] 6 {¢z-s81) 0T | S0 11 (£62-921) 681 $/0 ] $'51- 9¢- 081 £ ad 69rMX 8
_ : g-L Qid
() sanoett | €0 'z Ze-s1DEr ! 80 bi | (SLE1-EPE) €LT1 $/0 9 g ¥ o€ 11-6'0-cqd | OD BpYI |
_ : 1 L qid _
Waanze | o | v |(srenssy| o | o | (68€1-THE) S69 5/0 g 81" 7o 009 | ti-69-cad|OdepL | o
: 3-Ldigd
(+)2an0e | 61 | T (sc-iper | s | gL | (685-€9) 921 §/0 8 9'¢- g0 0ze'l | 1i-6'o-can] ©DBPT [ ¢
— — - {91-11} 11 /0 — ] {(zZ£62-085) vZLI $/0 5 [~ 0" — — x4 ON |
siuzwwo) | ey | (sAep) {o5uel) IZ Xep | %, |(28usl) [ AGp uo| (yjeap S50 asnow/d | 3y/8w
3o L siep B | moadag| D/, dw uy vaping jo sAep) |npeN ssofl am Apeg | uissop | aBesoq oy
0001 9 dWLL| down], A0UINY UBIDIJA syeaq  |IAA Jo K| muddaad | MM Apog{ 1E10], mpag - dnag adeD
g uea /INAT)EIL ],

PDITAT (BN LA Ul £( BUIOUIBI0UAPY dNAdUE] 333§ ApEy 1suiedy 6op3X pue ep] punoduro)) jo uonenjeay °[ 2qeL

01

44



o= 2
az"8
°WN&Eo
T35 _0
O0z0O o
ol m W. T o
o= N LL >
OO4WI
e O °2s° “fuyesnow/Jw 770 ¢/, = Hd ‘uoisuadsng Sgd + 40d %€ ‘HOW %S + 1opmod antys :qp [ pumodmo)) fuy/asnowr/ I
P g EO 2°0 STOH Wim o' 01 paisnfpe HA TUONN[oS SEd + OOHEN %1 + Jopmod oy ((ION ‘1-0p1-81 S 100 ‘01uiaoey]) 693X ‘uoneredaid
oZ2
~ O 1 » . . LY .

=._glbo \ skep 97 = P1 {00°b1F 110Q 627/£0d oum],
© \+ ! o asnow/3 917 = 'SIM "AV ‘00/6T/2:VOQ ‘00 /47/ 1 :dOd “YSIS[eY-TID :92M0g mu_mﬂum 'ad -l
— . Q : ' : ;
m 05 < Q. i CLI : (ser {0d)

- > - £0 LT -8 €L S 5/0 LL -95L)TI €1 5/0 < 0 o+ 801 | caid M_om_w S
Lsos> aAnIE (o9t . be art ,

> - z0 0z (51-¢'¥1)s1 50 L -$68)9921 $/0 s 4 80 08y aig v
- © yN 3ANDY AI1SIPOIA . . . L (Od.
50 G2 + ] 80 0L (36-5'61)1Z $/0 6c | (8pL-€02)IL9 510 8 6 0z- oog'z | -eaug | AbT £
< m W o Mﬁwﬂ (evp or'e 1 (AD
— - w k| €8 1'8Z 991" Iv S/ 14 (921-28)¥9 570 8 51 (4% 00 | -€QD | 69pMX | T
- 9" (98%T
N x 0 (ri-113¢1 /0 - -wﬂu: ﬂ: - 5 0 0 - - XHON i
o A 1 , JguEy 1 5§50 {asnou,/3)

Tx W WD | (skep) (a5ue) pSEP |, g1p Uo ._m_ﬁ._w hm_w%% W 0] wmﬁw: soss | 7™ | ozun
+xco O 307 | 4=pq Swggr 0y | wosarg | S| Burmueping |, WM ipog | 1 Apod a | pws |
= N Buney pmoary | sAep miauny | Journ], Jomn]p, Sn1q 10 kv o eIl 1210,

ST Aanav eI
W H a S - o £0# BUIONNIEI0UIPY [8)IN(] dneadued a3e§ Aleq ysmedy qp] punodwo)) jo uonen{gAy ‘7 9qeL
> ——
wwdwum
o ©=d o
ool O M
o> O ﬂ
o-_xzZz0._

01



“oo . "
2z °OF
() . c D
Oo % N VJM
© « %o
<< A _
. 1 O ®©
pamu 1 O ~.
— 00 | ®.
— U1 1]
O.= 'mZ
cof e _ |
- .
00 uw 98S7 =930 sAepI'IPL ¢
/e 8 4 d FIp-rjnw 9AT aoa ursjordooA[S-d e ‘1 -BUIOUIDIBOOUSPY AIRUTLIRA = lown ],
> =05 000T/07/¢ = 10d  po1-Ssed/ioumy Juesissl snip-1] m } ! PV/L1 PY N
& - o wd 9'/7 =IM BAY 00/ST/1=VOd  66/€1/71=€0d UOSSUR~TYO [DN 20IMOg  SO[ewa] SH/HED = 90N
oZ mw © .
. )
W > + .
SR + §/0 60 €t %SS (6£8-122) 099 §/0 1t %y 1- 8'8€S 9 (0d) a1 8
<< :
! Z+ | + 5/0 o'l §'¢ %I¢ (8.8-6£7) 89€ 5/0 6 %0"0+ 8VEE 9 (0d) a1 ¥
om&£0 + &
S 0. b ++ I s A 0 %1€ (90b-1£7) 69¢€ $/0 6 % [+ oS 9 [{od)awl 9
>?2.°F¢ ++ §/0 1 §'s %07 ($8€-9T1) €vT §/0 6 %8S 0.8 9 {od) ar1- S
! O ] i :
C—=5C LT e 510 Ty $6T | %6 (0Lz-£9) 801 $/0 8 Yol'L 9€g 9 | (AD6OIX | ¥
25 °_¢ = T
> =° >Q $/0 auou 0 %06 (9051-£98) 9801 |  $/0 L - %Yl ST z uAwedpy | g
D1 oq _
T & - S/0 - - - (0zzz-vv01) 1021 - L % 1+ 0 0 | wioN I
S To F=
o0 ‘'3°|>o [z-Aep siequi | ssew (33uey) npene | SySw (omow)
o) ool SF < Suney g 1N Arpq oA 6 Ae( UO SSEIN sipza. | AIPEN S50 IAA s0p *fug
HocO<bh b::ﬂ.{. oum], | 307 | imoln LA 0WNE, UBIPIYA] Sniq | jefeq | Apog 1e10L Jo# pdp ade)
Z

o Z Qo

co">oar UAV/LT BRIOURIBIOUIPY AlemIuIBIAl 98818 ALIBH Isutedy op] punoduro) jo uonenjesq ‘g dqel

@) -
OO > > —
o .bNy .

I
bde Om

46



wsooo
ocoo
. o P
- o (\w @]
X © N Z
=V53%0
O — . .
T w2z 6-€ A0 ‘AT fuyTuIZ'0
. D _ o't = |d ‘wonnjos € 9488 SEJ + GIBOKG %] + PHOS ym :qT] punoduiog pue f6-¢ sAep QId Od Uy TW 70 'y = Hd ‘votsuadsns © 2ae8 OZHP + 08H0d%E
~s o 3 + [OURYIO%4G + PIOS SNym :ap] punodwo)) ‘6-€ (IO ‘Al ful/ T 2°0 6'L = H ‘vonnjos & sae8 SEJ + Q1e01q% 1 PHOS 1yM () 69p3IX :uoneredald
| Z e .
W O =© ‘ i & "ULISE[qUIA O} DANISUISUL S§ 3]
T 1T ‘(118198 +) (1.1-G 01 datsuodsar Apsepow st 3] (Suner ANANOE ++) IJAASLD ‘URX0IAD) “O[-dA 03 dahisuas A[ajelapoul s1 ]
! [s3p ;
@22 ‘(ANATIOR -+ ) UIOAWRLIPY 0 9ANISUDS A[301U 513] “(Bunel AJJANOR ++++) [OXB], 01 5ANISUIS AJYSTY st Jowny SIYT, 909 = 31
! © :
zZ 5®8 sAep 0'Z = PL 00/61/S = 10d 1£2-558d /£() BUIOUIDIEOOUAPY [£J0N(] SEAIOURJ = JOWN],
o 8¢ N w3 781 = 1M AV 00/6/S = VO  00/L7/C =400 YSIR[eY-TON S0Inog - sspewi) 1,404 = 301N
_°,8m e S0 | 9% A %0 (921-0) 0 510 1 %6'8" 9¢e L | aDair | v
« O . -
T202° | _ - | @
i 0 g3 ++ /0 LA ¢6 %¢£'8 (P€Z-0) 971 §/0 S %L'9" 99z L 693X 9
"Sxom . _ (AD
= > :
M =833, e+ S/0 L' $11 %1y (r1z-0) €9 $/0 8 %l'9" 66¢€ L 69¥3X S
> . —
x Son, - + S0 | S0 S %LE (0021-9vP)LOS | - S/O 6 0 0Zy p1 | (O 91 | ¥
Z2>uw_ w\ ++t s | TT $p1 %S1 (E€e-SLIPET - §/0 01 £+ 0v8 vl | (Od)opl | ¢
I o ; - — - -
L > m 4 $/0 ST 591 %E'8 (r92-£9) 921 S/0 6 €+ 0891 v | (OD31 | €
©Scx 0 - so |- - =1 iz st - o1 | %zi+ 0 0: | xaoN | 1
© m >o., < : _
- tQ LE-Aep ske(y m ssew (aBuvy) . 1pEN] Je ay/8m o
o — O Mun N dnney oaag ™ FACTEN /1 $1 Aeq no sSeIA | sipes | upeN | SSOTIM asop ‘fu | (@moy)
~V, e OL L Auney | owny | 30 | 1imoln %, JI0WIN Y, UBIPITA] Snaqg | yo Aeq | Apod % e300, Jo# xq ade)
Am © -5 O = e
© —  QrAdad d1ewio) ul £ LUIOURILI0UIPY [)30(] 1008 ade1g Adey SMESVEOPNX PUe ApT ‘qT spunodwo)) jo wonenjesy 'y dAqel
= © % — .
- £~ -3«
SaT" %o
“hai
LR T
— + o
Il — --
>N> o o O

01

A7



—_ N
o))
1 O D) M
e O S
o > o
.ol e
@
S5OJ @
<t = o _
< - ! H @)
o™ _ ;
D.O >Z <
c <0 + o . ,
2 owo _ -fugesnowyTux z°0 (S°S = Hd) uonn[os « OTHP + PIOS 21YM 330 iJp] punoduwio)
y% >0 0 “fuyesnouryTu 7°0 (L = Hd) UOUN[0s « SHd + FOOHEN %S0 + Y0018 pmbly () %66 (W) 69¥3IX uoneredslq
— O .
o —Xo . .
S nw co3 sAep R'1 =PL TO/1/Z:10A $TL/C0 duediiowmm]
D= ssnowy/3 77 = 1M AV 10/4/21 °VOd 10/22/01 :€60d JoLOPaL] [ON :99IN0S | SO[RWSY L£) 301N
= (€z-v1) 0 | esi-ony) ,
© O P(—ysamey | 00 0'0 o1 $/0 0l< ozP! 510 il I't+ 91+ 0 pepd | (ADIPT 9
W H H T O T -
O xw—l (9z-81) | (97£-301) ©s
z —(—) sanoRu] | 860 | '€ $'61 570 0$ 009 . $/0 1 S+ 80+ 06¢ * “AD P T v
— .>®© :
0 - L9
A x5 (1£-52) (zz6-c9) _ agii-g | ©O8
©9,© D (++)oauov | 291 | o001 oz $/0 o1 971 /0 1 00+ 00+ 08L ‘cgpb | “ADIPL ¢
o ™% i f (AD A_ )
oo  ©x>%t (pg-07) (p$5-912) : H
W N gz T ey el ol Lz $/0 1z 95T 5/0 i 91 - o' oot | orepb | 69PIIX z
~20-0 ~ @eyn) (9991-5€7) | o
uvaln = - — - 91 5/0 — 202! — l S'E+ g0+ | — — x4 ON |
% @) oX (aguel) (23ue) (Wpeap JIpEN asnou/3 (mnoy
3 n £ sep |- LI ue 3w o X S0 IAn u_ /3w
— ™~ W 2 U.&SEEoU HEo) ?h.mE . MENMQM_# wooaig | u{ waping Aup) w.mcx_ Apogt | SSUT3M | alesoq | ampayeg =.m_.M..._m_u=_ aden
_m < © Ef 307 | 2L 0} awi], Aowng, OnL domny, plaget oﬂﬂ HRad Apog resol _u.quE S...U
X+ _Op ' neIpIA 3nag | 0 ARQ neajy LETTIE )
! E m @)
c = 5 O. £0# BUIOUIDIRIOUSPY [BIIN( dPeaioue 38e)S A1y jsutedvy Jp1 punodwo)) jo uoneR{EAY ‘S 3qelL
- £°
zZ zZz O
= = + m (40
s D
S prd 5 8=0
0 P
L .co 8 <

48




~T
T
N
QO
I U

. 1 O
© . > M,
& W.m o
cOL S ¢
o 0O
o °s !
Zz Z o 1
O 1 M +—
Co 5 © [ ‘furesnowryqui 7°0 ¢ ( §°¢ = Jd ) uonnjos « QIHP + PI[os auym (S) ¥ vnzoaﬁoo
Zo T pue ¢ fuyssnowyur 7' ¢ ¢°¢ = Hd ) uonnjos « OFHP+ P11os a1ym () IpI
z_ 2L panodwo) ¢ fuyssnourwiz'o ¢ ( L = HA <- [DH NI + 6 = Hd ) uonnios & SHd + FODHEN %50 (s500%0 ‘Ueua 1'86) () 69F3IX :uoneiedorg
Oo o o
- % > sAep 7'1 'L 20/8/F '1OA S6£/X 0T BWOUR[AA UBWURE :loumy,
No O,E asnowy/3 €7 M 9AY  70/8/1 'VOd 10/€/21 - 10/9¢/11 -:dOd JoLspal -JON 20Inog {1DS 2/91Bg 931N
© . -0 . (el : ,
L @ < 13} ! (+) -0'6) : (Lo01-+eT) . 9: @0
2% 5 o Aoy 80 €€ £l 510 ¥ L9% /0 L 08 9f- il t-1ob | 68X ¥
~ ,
pZ ~ o (oot :
aN® = () -0'8) (00Z1-vEL) L qid (AD
> 10 @ & aAneu] £0 01 06 /0 1L 766 10 g 0T Yo+ 004 9-1pb | (S | £
=88y = (ssz :
g @ o] o> (+) -5'8) (r111-£9) Laig (AD
= m n~a 5 ©+ aAIIOY 80 0¢ 011 $/0 Ly 159 /0 £1 §'el 8T Q0L o1pb | QDI T
s 1935 ) (0°6-0'8) (pLO1-L501) .
OQs0O _ 4 sagomy| - | - 0'8 s0 | — p6El -~ L 65+ | T+ — — XON |1
< nZ2
. c = (meap asnow/3 1
O« = ~V, N N (adues) (adueyy) 6 p uo jo JIpeN SSO°] Ul (anoy
o~ .~ L1324 siep 144 3w upaapang | Aep) | ssoq T | S0 | Bysw upy)
== = o i) | (shep) | 3w gpor | wosauy | 9 fowrn ], yreaq | Apog Apog ageseq (@yuo))
5 ™ ST ING) -Bo1 -1 0] L, Jouwni, | I EEIPIIA Snuq | Jo Aeqq | yuanang ueaN B0 L mpagdg pd> ade)
2Zot .
” ~ - On = sajewaj o/qieq Ul X '] BWOURPRA urwmny 3de1s Aleq isaredv (S) Irf pue () jrI spunodue)) Jo uonenjeAq ‘9 a[qe
o1 ®, 'S8
—_ —
(@) w_ o
oo o
L
oo - .
1o . A

49



> ©oO
Cel 4z
)
202575

o>
> o m ‘© ©
e C
8.0
ck3>4Z

c Z

> —
3 V~AO %> > |
ol >@c - -fuyesnowy/Jwz'o {IOH N /4 Le0T = Hd)'uonnjos « OTHP + (Swnjoa £q) E0DHEN %S°0 + PH[os oyym (i) a1 1 punodwo)
Ll Pcc 2 fwypesnowyuiz0 {IDH N 1/4 Le-01 = Hd) HONR0S ¢ OZHP + (3umios £q) CODHEN %S0 + PIOS 91 :(a) 69KIX Punodio)
_uo < F ‘fuasnown/uiz'( (L = HA) Uoun[os « 188Y + QTHP + PHOS Sm DRy dp[ punodwio)
> 32 Jzu uoneredalg
> © W/ (@] L ¢

S sAep 7’1 =PL ‘20-9-§ {LOA ‘$0T/D/91 AreUruey oumy,
QoL © O A asnow/39°07 = "IM AV ‘Z0-ZZ-F 'VOd ‘70-81-€ :dOd ‘uoisury — T e0nog ‘sajewag HED 901N
—°c0 (Li-€1) | Geezuey | On
W<z o M Loxor | w1 7w TSt $/0 i 0 </l 6 v 09 ore ¢-1pb Al D11 | +

—_ N B
© =1 (61-571) ($9¢-0) QD
. mV F ~V +~2IX0L 91 &9 4 ¢/0 v 134 $/0 L YA AN 0st -1 pb Al 60X 13

.o
ta oy O %) (£1-5°6) (82-0) @MS@&
I oo WOV 60 | §€ S 9/1 14 0£z 9/0 v ol £z 009 s-ramd [ Al 14! z
om -1 _ . _
aQ_oog_ o (8-4) (9752-81%1)
<~ oo43d0c - = 8 s0 | — 9591 -~ » 00 g0+ — — — | wmon | 1
~I, © o0 & {(odue.) (yeap asnow/s
o O ml =R ! (a8uea) §puodm o LIpEN $50°% al
© O um skep W 91 p ul sap.rng fep) | sso1 | mBRAL | ssoTian | Bx/Bw

oo DO 112D | (sAep} | Swm goo‘t | wo 2ady %% dowin J, jea(g AL Apog Apog adeso( 3oy
1 T oD -~ ﬂnngcU oy -1 0) dwf, Jouinj, L UBIPIJAl Snaq | jo feq | 1uadrad aeagy oL ampagds | dmug JuswEALY, 3
V~| ™ = | (@] |\ A~
- ﬂ .a A g QWH PHIONIDIBI0UAPY AlviutIeAl 981G Al 1suiedy () 211 pue ‘QI) 694X “mmadey 3p] punoduio)) jo monenjeay °L dqel
- S -
Lol s
OOZ$bON
X 1w I
O+« O © -
y\erOO
m D .ooZ

]

50



= .+ z
| O
e !
O cCc o >
py I’ |
N oD
O ~ 14
! .00
> — o1
|O X o
(@] c o Q
© 1 X .

o oE° Al “fuyssnouyjuz g (§ = Hd) uoun[os « OHP + PI[os a1ysm :(3) Jp punodwo) "AT “fuyesnowyuz o
- O ¢ : . ) ” R .
= 5° (S L = Hd) uonnjos « OTHP +(Ewn{oa £q) SCODHEN %570 + HOd %1 + HOW %¢E+ PUos onym () 993X punodwio) AT fuyesnouy/ug o

= Cf : . -
o1>a Y (IDH NI/ L 6= Fd) 1onnjos « OPHP +@Ewnfos £q) (0OHEN %S$T°0 + H0d % + HOV %€ + PHOS 21ys 1) 91T punodwio)

D .

o2 o> rwoneredsld
o< x 0O : . ) .
o0 . .%q | : Aep 0’1 =PL ‘20-v0-11:10Q
v 8! TV CELD/9TWR Hown] fesnow/d 947 = IM AV (Z0-1-01 'VOd ‘70-61-8 ‘O NOHpaid-IDN :22Inog sajewia) (-)A LI NOH/HFD 29I

T TorRQ () (so1-01) (£z5-0
qvmmaouuF 3A1OY 81 9 4 - 5/0 14 . 09T §/0 3 6T 80 £99 6°‘L¢°1p Al @ S
e X 1 g : gl
O_223T | () @591 | (151-0) SI1T'6 ‘
xWaUER ANy (4 vl i 5/0 0 0 §/0 1 0'¢- 20" 0191 ‘LSg°1p Al )1 b2
Q2™ -Og (+-44) (9z-61) (012 |[2) _

e > sAndY ¥'s 81 vz 510 0 0 $/0 g1 yL- 0'Z- 08y 8*azd Al QDerIX €
< o

. C © (+-+) v7-00) (o132 |(=) :
e R 8Y 91 e $/0 0 0 5/0 tl £y AR 08¢ xaAzd Al o Tz
C LW ©g ] . ) \
——0 _ (op 1) (9££2-98T1)
= w>3 — — — 9 5/0 — 0z3l - L 85+ 91+ — - — XJoN I
>SZ + Ol ;
. (yyeap : asnow/3
£ N w > m o g ] (@3uz1) - {(3%uea) 10 A1pEN 55071 H} o
. mw 2N (e sdep m 2zp  LAEpuo dep) | ssoq | uFpm | ssoTIAk | B/Bw .

OOmr~ -5 2D | (shep) S ggor no 2214 o Sur'np usping | yleact AL Apog Apog adesoqq anoy .
T .10 mnmEEoU do -1 03 dut] ], domny | o1 | aowny vepapy | Snaqg | Jo Aeq | jusdaayg ueAAl 120L npaqds | dnaq | yusuneaay | 8o
l - . 1
. Z

~ n O o

Osood .2

01



WWMW!W
= . - o G m
pd NHNL
o2 o © O
0% Zz 0z
2 >~00 >
mo a2t > |
copocu dT *[ur/asnow/[ws ()
ro0P o0 (DHNIML e $6=HJI) uonnos « OIHp +Aueao> £q) YODHEN %ST'0 + H0d %1 + HOWI %¢ + PI[0S a1 :(D) 311 punodwo)
o~ o - dl Ecum:oEbEm 0 ‘(. = Hd) uonnios « Q'HP + 40d %1 + HOW %€ + PHOS 21ym () 31 punodwo))
S0 'og . * :monetedol]
| &0 © ®) & i
' m”0o \ sKep1'Z = PL '70-L7-6 :10Q
Z0 o '~3 ige1/€0 oued Iowm] fasnowt/3 81 = "IM AV (Z0-L1-6 VO ‘T0-67-L ‘O NOUSPALI-[DN 93MOg 1S9[BUIYY L7 101N
oJd -
Z oo YW = () (92-5'27) (1se-s0)
Z o vy 8571 1 4 /0 97 09z /0 6 00- 00 §LS1 L-EPD dl Qa1 S
Z W W — olo
—>s1n1 0o (o7-61) (862-0} 0
S -¥e" ,m 0Tan §1 ¢Gl $YT §/0 9zl 971 S/l ol L9l- Tt 092 L-£PO dl (11 4
oo - _ ‘
O .o XO| . () (tz-00) (z6Z-001)
> < m o [Vewmy z1  w 9z §/0 9z1 921 50 6 Ly T 0sy Leaid dl () 3p1 €
- <o
1< o (Le-€D) {£9-0) (o1}
w ! o © X 0zal S SL0 SLFT $/0 0 0 ! 6 vee- s asy s-£ard di QD 3p1 z
Z.
3 o|x (81-€1) (£601-055)
R — = 71 SO — w00l — 6 o0+ 0T+ - — — XQUON _
cZ © n_v o™+ {(o8uea) asnou/3
o > < © w + | (adaen) pipuo Swr | (peap | sipeN S50 u
c s skep ol ep uruaping | joAep) | sso7 | Bl | ssoaad | By/8w
- Zc . NPQ 3D | (skep) | 3w oot | uoanagy | 9 domny, qIeaq IAA Apog Apog adesoqg oy
o> X O | Broewwo) 3o -1 0] aL] fownl | L oeIpIA anaq Jo ke | 1madIag ueay [#10], ampagas | s | wauneasy | 3
2zZ0
— > w ! N Z  §0 BUHIOUDABIOTIPY [EION(] dpedrdue] ade)g Ajieq ismedy ?@ 211 pue (D) 3¢1 spunoduio)) 3o monenjesy '6 Qe L
MERMTC_
o O 20
L O -
> ! G T o

T cl tTdW

01



o =
D W 0O
o
D7 =2
w < Q < ~V,
'Z._€EO
> 2 —
- pd | 2o
_. O — 4
(@] .E o [eNjey
e T () {1£-92) (82y-0)
> > @) aanoy TT $1 0 $/0 £1 $€Z 50 8 0'¢ 20 05¢ S1-€:p20 1 0 L
A oz ) ) (62-57) (zs£-0) £l
NG O eanoy 07z 1 6T $/0 $ 88 S10 8 911- 8- (i4 ‘1s'ep di 1 9
a~ O4"
s®so [ W (5'62-61) (6z5-€9) | (o1p) )
£ oo | ey 0] i 97 $/0 6 Ll b1 6 L91- 0y (1374 $EP0 0s 698X §
C=1 [=E (961
N (++) {0£-£2) -9Z1) 51-5:pT0 Al
v~ Yoy | o1 | 11 9z §/0 8 1$1 $/0 L ye- 8'0- ssp £p dI 0 4
pd
v,oMlnvOO (zogi
wc- T Bod (s'62-91) -301) (¥p)
Tz - aATIOY L0 S i74 $/0 LE LY §/1 b 0'z- $0 08 T T 1 €
© < o
Z A ) {97-61) (s19-0
m © - 29 ooy ' | osL §eT §/0 01 681 $/0 L L9 of- 93] £p ) ) w1 z
D =
c Z M C ! _ (Lsvz
©c_ Q1. (61-21) -169)
5< 54 O - - St 510 — | gggl — 01 e vT+ — — — Xy ON I
_ )
0Oc li>2a (a3uer)
>D0c _h @ LIp asnou/3
o (a3ue1) uo 2w ut (q)1E2D JpeN $507] ug
-u0 S83R%0 1S shep ug 8yl uapang | joAep) | ssoq | wyBem | ssopvm | HySw
> 19D | (sdep) | Bw 000l | uodxng | 9% ( Jowny yeag T Apog . Apog | aBusoq 3oy
-] o W O X @;H_E.G -l | L o} aw], qgowny, | /L | uep3p anag jo Aeqq | jmadaag eIyl el anpaps | Snag | guewneasy | 29en
o — O Oh
c o0 Z .
o > —_ % s £0 PUIOUIDIRD0WAPY [R)IN( . .
>z7 cvu o oﬁﬁb.am agerg Apeq isuredy ‘QD 69FMX Pue ‘QD 11 ‘QD w1 ‘GD a1 spanoduio)) Jo mopen[eay 01 Aqel,
=2 @W l _V :
cz20 - nDuu M
S - w
...m Z > o~
<
5°o. 0%,
oo s, —0 1



so @
“8 1w
pd
E_®©o
>
© 1 @©
_h © +
O > D |
=T . .
— D.n_.E\omsoE\_Em.o YIOH NI UMM £ « 6 = Hd) uonnjos « sules + EQDHEN %S$T°0 + H0d %1 + HOM %€ + PHOS UM :() 217 punoduwio))
e _ "t . 1 *fu1/2snow/IwS ) DS
pw w H.a%wnos:em.o {(IOH NI 1M £ « 6 = HO) UONN[OS < OuIes + SODHEN %S0 + HOd %1 + HOW %€ + PHOS 2¥um () 693X E%ma.wm
< .
o oW . :
i H @ Juyesnowywy ( gl ‘fuyesnow/quig g 08 = ) uonnjos « suies + FODHEN %527°0 + 40d %1 + HOM %¢ + PHOS o::&%mﬁﬁﬁw%ﬂ%ﬂ“%@o
- fur
Nz I “fuyesnowy g 4(0°8 = Hd) uotsuadsns « auIes + SOOHEN %ST'0 + Od %1 + HOW %€ + PHOs 231y :(4) vt punoduwo)
O—wz -woneredald
[l o) I eoNoep]
co= M ° skep 1°Z7 = PL ‘TO/81/0T :1LOQ ‘$E1/€0d Hown] fasnouws/BS €7 = 1M AV 70/8/01 'VOd "T0/9T/8-HOU YSrerey~TD 190Imog ‘sopew LIQq N
o c
: (+4) (0g-520) (60¢-0) : . .
58 ® O My |l ] 5T §/0 £ £9 5/0 8 e 80 05¢ S1-£:p70 0 t r4|
I O « .
no e (+4+2) (05-9€) (201-0) sue
o - c 3oy €€ £z 8¢ s/l 0 0 $/0 -6 08l- 4 00v [1°sep dI G o111 [
o T— _
= > {+) (87-5'12) (LTH-£9) . . o
<- L >5 oy 0l L (44 5/0 $9l ¥0¢ 5/0 8 99 91~ 0S¢ | SI-E:PT T 0
>>o© 0 — :
— {++) (bt-92) (121-0) sret
S L0 3AlOY L1 zl Lz $/0 9 801 5/0 ol £€l- e 08t LS EP dl 1 6
mw © m = mm.ﬂ
LS ° {4 (0+-87) (121-0) ‘He'se | 0s
m \m/m © I aauoru] | 61 £l 8z §/0 3 £9 ) 6 911~ 8T ¢19 £p dl QD ur1 8
- X (edues)
oz LIP asnow/s
>ao> T o (a%uer) ao Su g {(peap AIpBN £507] 1]
131 shep 8rl uapang | jo £ep) | ssop | yBea | sse1m | By/Bw
= — o NO __....U (siep) { Burgpgl | uwosdly o town} qyead] AN Apog] Apod agdeso(y ajnoy
o .« =2 sjuawto) | S0 oL 0) U], Jown g, /L | uBIpaly gnag jo Aeq | waddayg 110 2] [e30.5 npIPIS S | jusunzaay | efen
xo_-—_ 9
—
@) o Ow -
Dm .0Ow
Zo00

01



zxy FOmMNr NONOy f-~-Ha3 mNOcc y WOF E~ 9 Ng N~ Nonf
~p NNOTN F, OGv .N NNNOOOA"ATII OIl FooxD "oo,nr ,n
hAgll Jpll ;~saaaacxxFCmO~0J benOOO F; .n'o ~c
onP. , r2ZnomETE od. ocornaEDbD~-c ~0~0aornHy TO vo
oEQL onn dp.~oN+ro ~~TatNhhh'~-1~M(, mNOO~0 Q
Q9 900000ONXxzUTO09PO03z2z2z 0,z. 00N+N paybnoO O
O acMe N o++a+QQWyowa+a OroaNevoo9>xo0
tI'?EENen&L(AIK)/IS-z.-.B'Nxxwx OoO ~-RS0000o0WWenW
1. A compound of formula (I):
A
RN
/@/l@ H
X N 0 o—c|;~—c:(=0)_z
Y CH,
)
wherein
AisN;

Xi1sF,Cl orBr;
Y is hydrogen, hydroxy, or (Ci-Cr)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-(CH2)>-SO;H.

9. The compound of any of claims 1 to 6 wherein Z is -NH-CH,-CO,H.
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54 CLAIMS 1. A orrpound of formula (I): X?~AH3 (lI) wherein A sN, X

is F, d, or Br; Y is hydrogen, hydroxy, or (O -C7)al koxy;, and Z is an
am no acid, or heterocycle; or a pharmaceutically accept abl e salt
thereof. 2. The conpound of claim1l, wherein Y is H 3. The corrpound of

"ot 5. The! GompolthgoBPoy S5aRr RS Tl § whuPie ' x SRGHRE) T,

conpound of any oC@Hains 1 to 4 wherein Xis -Br. 7. The conpound of any
of clains 1 to 6 wherein Zis an amno acid. 8. The conpound of any of
claims Ito 6 wherein Zis NH (CH2)2-SO3H. 9. The conpound of any of

e o Buppertl Rodpddhd Qi EbF el 1o Gpindiin Z 1% 0B filka 2V ©f

clains | wher el n
pyrrohdmo plpendmo morpholino, 1,3-benzodiazepino, 1,4-

benzodiazepino, or 1,5-benzodiazepino.

12. A compound of formula (I):

A
RN
OO (ot
X N 0 o——(,:—0(=0)-z
Y

CH3

wherein

AisN;

X isF, Cl, or Br;

Y is hydroxy; and

Z is an -NR,Ry;

where R, and Ry, are each independently hydrogen, (C;-Cr)alkyl,
(Ci-Cr)alkanoyl, aryl, aryl(C;-C)alkyl, or where R, and R;, 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 X is —Cl.
14.  The compound of claim 12 wherein X is —Br.
15.  The compound of any of claims 12 to 14 wherein Z is -NR,R;.

16.  The compound of any of claims 12 to 14 wherein Z is -NH;.
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11. The conmpound of any of clainms 1 to 6 wherein Zis a nitrogen |inked
pyrrolidino, piperidino, norpholino, 1,3-benzodiazepino, 1, 4-

benzodi azepi no, or 1, 5-benzodi azepino. 12. A conpound of fornula (1): /
Xj?2 O\ [/ o0-i-c(=0)-Z Y OH3 (I) wherein AisN, Xis F, d, or Br; Y
is hydroxy; and Z is an -NRaRb; where Ra and Rb are each independently
hydr ogen, (Cl-CQal kyl, (Cl-C7)al kanoyl, aryl, aryl(C -C7)al kyl, or where
R and Rb together with the nitrogen to which they are attached are a
pyrrolidino, piperidino, norpholino, 1,3-benzodiazepino,

1, 4- benzodi az¢pi NGhe @5mpordrd &%@ﬁgﬂbl@ﬁﬁd@lm;14%h&eiﬂfpfsnﬁﬁ?ﬁ@ﬁg9al ly
acceptabl e salt thereof. 13. e conpound of claim 12 wherein Xis -d.
14. The conpound of claim 12 wherein Xis -Br. 15. The conpound of any of
claims 12 to,l4 rein Zis -NRaRb.. 1 The conpound ny of clains
12t 6" 14" whotBi n' 20 EoRpEdafahy 3t Cyines riapoHiPOR ity S s 12t o 14
wherein Z is NHCH3. 18. The conpound of any of clainms 12 to 14 wherein Z
is N(CH3)2. 19. The conpound of any of clains 12 to 14 wherein Z is a
nitrogen |ink@d phe compoingoof gypdralaingd?2 torl4nwhgseiol 4 isoa niz@ge hiskeasbnpound
of any of clainms 12 Hp.14 wherein Z isha.nitrogen | i nked

1, 3- benzodi azepi nBY TNy MPFY, GEMAEPhOERO.1 5 henzodi azepi no. 21. A
conmpound of forrmula (I): X NO/ O! -C(=0-Z Y CH3 (I) wherein

H

20.  The compound of any of claims 12 to 14 wherein Z is a nitrogen linked

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

21. A compound of formula (I):

A
X
StV
X N O O*-——(I)—C(‘:O)-Z
Y
0y

CHa

wherein

AisN;

XisF, Cl, or Br;

Y is hydrogen, hydroxy, or (C;-Cy)alkoxy; and

Z is -NR,Ry; |

where R, and Ry, are independently (C;-C;)alkanoyl, aryl, aryl(C;-
Cpalkyl, 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 Y is H.
23.  The compound of claim 21 wherein Y is -OH.

24,  The compound of claim 21 wherein Y is -OMe.
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AisN, Xis F, d, or Br; Y is hydrogen, hydroxy, or (G -C7)al koxy; and Z
is -NRaRb; where Ra and Rb are independently (C -C7)al kanoyl, aryl,

aryl (G- C,7)alkyl, or where Ra and Rb together with the nitrogen to
which they are attached are a pyrrolidino, piperidino, norpholino,

1, 3- benzodi azepi no, 1, 4-benzodi azepi no, or 1, 5-benzodi azepi no; or a

phar maceutical ly acceptable salt thereof. 22. The conpound of claim?2l
wherein Y is H 23. The conpound of claim?21 wherein Y is -OH 24. The
compound of claim21 wherein Y is -Owve. 57 25. The conpound of any of

clainms 21 t®@R4 Viies @impodhs of &y of 24ms Theo compersndXat —any of claims 21 to
24 wherein Xis -Br. 27. The conpound of any of clains 21 to 26 wherein R

and Rb are independently (C 1 -C7)al kanoyl, aryl, or aryl(C 1 -C7)alkyl.

28, The compaund ol ap.Bha 6 /T B 81 S8 UATLRLTR_gpd R0 toget her

with the nitrogento are attached are pyrrolidino,

pi peridi no, norpholino, 1,3-benzodiazepino, 1,4-benzodi azepino,or 1,5-
benzodi azepi no. 29. The conpound of any of clains 1 to 28 which is the
(R enantioner. B compouadahiunef daimsdy toR6 shareimsRaandRyzge whi ch is the

S [ o i 30, wh [ h
compound 1 51 sol MRS TCPRAMBoX S R BTVt m a1, wher o n

the conpound is a solid. 33. The conpound of claim 31, wherein the
conpound is g crystalline solid.  34. A pharnmaceutical_ conpositi.gn
conpri si ng &% onpotfrfempapned abany of cdaims 24 ta 26 yrheepin Rgand Ryriageiba avith cal |y

accept abl e dil ue | 1. i : ition of
cl ai m 34, wherei r"}{h% ﬁférogﬁtéfdn\gffggﬁ%aJQ%%%%®%11§@BT@?éﬁ%’cﬁg%,ed as a unit
dosage form 36. nitwphphar, Tesbiizodiatepimnpeshdnzodiandpig, ar 535, wherein the

unit dosage for is@&ornulated for oral adm nistration. 58 37. The
phar maceut i cal cgg}?ﬁé 182°BH%f cl ai m 35, wherein the unit dosage

29.  The compound of any of claims 1 to 28 which is the (R) enantiomer.
30.  The compound of any of claims 1 to 28 which is the (S) enantiomer.

31.  The compound of any of claims 1 to 30, wherein the compound is

isolated and purified.
32.  The compound of claim 31, wherein the compound is a solid.
33.  The compound of claim 31, wherein the compound is a crystalline solid.

34. A pharmaceutical composition comprising a compound any one of

claims 1 to 33 and a pharmaceutically acceptable diluent or carrier.

35.  The pharmaceutical composition of claim 34, wherein the pharmaceutical

composition is formulated as a unit dosage form.

36.  The pharmaceutical composition of claim 35, wherein the unit dosage

form is formulated for oral administration.
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formis fornmulated for adm nistration by injection. 38. The conmpound of
any one of clains 1 to 33 for use in nmedical therapy. 39. The use of a
conpound of any one of clains 1 to 33 for the manufacture of a

medi canment for the treatment of cancer in a manmal. 40. A therapeutic
method to treat cancer in a mammal, conprising admnistering to a mammal
in need of such therapy an effective amount of a conpound of any one of
claims 1 to 33. 41. A therapeutic nethod to treat cancer in a mamal,
conprising admnistering to a mammal in need of such therapy an

effective amypnt TR¢ pRaRNRENRGE WbpaitiGP BPeRih 7)) WHerdMho RRitAossdeal M 34
to 37. 42. A therapeutic nethod to treat cancer in a mammal, conpri sing

co- admi ni st eri nglar ia foremmlaed fon admedstotios bylinje¢temapy, an ef fective
anount of a mxture of two or nore conpounds of any one of clains 1 to
33. 43. A therapeutic nmethod to treat cancer in a mammal, conprising co-

adm ni steringgto Fh&BOMABdurkidIRREEnOSr GMER 1BS8BaBYusedR nildl@fineMpyamount
of a m xture of two or nore pharnmaceutical conpositions of any one of
claims 34 to 37. 59

39.  The use of a compound of any one of claims 1 to 33 for the manufacture

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

40. A therapeutic method to treat cancer in a mammal, comprising
administering to a mammal in need of such therapy an effective amount

of a compound of any one of claims 1 to 33.

41. A therapeutic method to treat cancer in a mammal, comprising
administering to a mammal in need of such therapy an effective amount

of a pharmaceutical composition of any one of claims 34 to 37.

42. A therapeutic method to freat cancer in a mammal, comprising co-
administering to a mammal in need of such therapy, an effective amount

of a mixture of two or more compounds of any one of claims 1 to 33.

43. A therapeutic method to treat cancer in 2 mammal, comprising co-
administering to a mammal in need of such therapy, an effective amount
of a mixture of two or more pharmaceutical compositions of any one of

claims 34 to 37.
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