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CYCLCBUTENE—l 2-DI ONES AS CXC CHEMOKI NE RECEPTOR ANTAGONI STS BACKGROUND C%fL:
THE | NVENyo@NoR9Ihi s i nvention relates to novel substitut egdr/use2o2sss
cycl obut enedi one conpounds, pharnaceutical conposi tions containing the
conpounds, and the use of the co onpositions in treating
CXC- chenoki ne- nedi at ed di seases. Wﬁm“mamﬁre chenot actic cytokines that
are released by a wide variety of ce o attract nacrophages, T-cells,
eosi nophil's, basophils, neutrophlls aﬂﬁ [0 endothelial cells to sites of

i nfl ammation and tu chenoki nes,
t he CXGC- chenoki nes go %Tl @’ on whet her the
first two cysteines XC- chenoki nes)
or are adj acent CC—che ki n Th CXC—chermkl nes [ ncI ude interl eukin-8
» (I'L-8), n-1 (NAP-1 ), neutrophil-activating 15
protein-2 (
5 Rl d‘l\@ﬁﬁ?ﬁlégg%ﬁ E r%@ %u t%% C)Jc%ﬁlaﬁené\éléﬂé“ﬂg Bind&C

chenoki nes i monocyt e chenotactic protein-1
(MCP- 1 )phatBedyticdlieolpasiind cmntﬂalam'gethermomptdmdsdaaﬁ thenbeosthef t he

chenokine fam|ljes are kno) u east enoki ne

recept or® quﬁ‘&é@ﬁ%‘ﬁ’ﬂwﬁﬁgn @?%tl"'f 8%&%}&6@9 Wgn'ﬁ‘ga??%(f RESYEXCR cl ass
of receptors Cl?é]'ﬁof?iﬁeg%ré Qﬁ@ﬁ*ﬂté&% cﬁlYoné@ﬁfﬁ apé rél@Ssé@B &l @iae vafiety of
receptors. For exanple, IL-8 is bound by the CXCR-1 and TXCR-2 receptors.

Si nce C>csllsrh@aﬁmqieeacpophag@s tTheelis; eorimbahils rbasephiis.tnardrtapbils end

neut r.ophi | se,C s, have been i i cate a W d e of acute
and 'Onr o‘?ﬂ@‘hfﬂ'ﬁ ﬁﬁ%'ﬁa{]og&sd?nﬁﬂﬂ%f@wt'PHaﬂs’o‘”ﬁb’r&i8Wﬂhs Qe%?n%{e Lm%'lnoi d
arthrit 'cﬁass‘%@&ﬁldwehﬁbklri’& Qhe GXC-chERSKIrRstand3®é C87 chd@BRinesMThkeasiags al .,

Crit. Rev. Immunol. 12, 17 {1992); Oppenheimet al., Annu. Fev. | nmunol. 9,
617 (199d.egendsémwh@thea|the figst hep ichistelneseare. sepayated Py §glg amwg a@id et al .

Am Rev. et

(1993) . @%&tﬁé rﬁi?) #Aé‘g"“? Lﬁlélaﬁ’%u nﬁ"ﬁbgﬁ{b@éﬁ' @%&XWM@% ”Cg’fnd} ENA
30 78 ( Shtarleukin- &I(ILSIB) ngBtbpHiBectivéling. pram (N%)Phe),w&adtmbnlb%mahn‘g)l i cat ed
in the induction of tunor a%%@ enesi s ew bl ood vessel rowt . of

t hesl® ck@'ﬁiﬂ{nﬂe@\ma?é R Peay EREYs ENAeV 8, BT PoMdGiand to the 7

nb Wh I
L6 af SaerieBt Rk GRADTES, v 3B M?%%@f"%eysﬁm%(fﬁ?%@%ﬁ e
| L BRA). (\ipsy), Kt n, ANSPa0 G0, 20684 ¥biair SindiAdi) hépberdbmsl '&ﬁehfbkﬂr@

activation of 'CXCR2, and possibly CXCRL for |L-8, expressed on the surface
of families are known to be bound by at least one chemokine receptor, with CXC-

chemokines generally bound by members of the CXCR class of receptors, and CC-
20 chemokines by members of the CCR class of receptors. For example, |IL-8 is bound
by the CXCR-1 and CXCR-2 receptors.

Since CXC-chemokines promote the accumulation and activation of
neutrophils, these chemokines have been implicated in a wide range of acute and
chronic inflammatory disorders including psoriasis and rheumatoid arthritis, Baggiolini

25 etal, FEBS Lett. 307, 97 (1992); Miller et al., Crit. Rev. Immunol. 12, 17 (1992);
Oppenheim et al., Annu, Fev. Immunol. 9, 617 (1991); Seitz et al., J. Clin. Invest. 87,
463 (1991); Miller et al., Am. Rev. Respir. Dis. 146, 427 (1992); Donnely et al., Lancet
341,643 (1993).
ELRCXC chemokines including IL-8, GROa, GROB, GROy, NAP-2, and ENA-
30 78 (Strieter et al. 1995 JBC 270 p. 27348-57) have also been implicated in the
induction of tumor angiogenesis (new blood vessel growth). All of these chemokines

are believed to exert their actions by binding to the 7 transmembrane G-protein
coupled receptor CXCR2 (also known as IL-8RB), while IL-8 also binds CXCR1 (also

RN
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vascul ar endothelial cells (ECs) in surrounding vessels. Many different
types of tunors have been shown to produce ELRCXC 5 chenoki nes and their

product i ofwohamrdeen correlated with a nore aggressive pheneivip®2hisapue et
al. 2000 din Cancer Res 6 p. 2104-2119) and poor prognosis (Yoneda et. al.

1998 J Nat Cancer Inst 90 p. 447-454). Chenokines are potent chenotactic

factors and the ELRCXC chenoki nes have been shown to i nduce EC chenot axi s.
Thus, these chenoki nes probably induce chenotaxis of endothelial cells 10
toward tireiwn ab tile-86%A)priddisc theinamgioyeeictaativity isTduestomigirdsndingrtotandal st ep

th duct f hi bi f CR2 dual
L b e R SRR et B Sl
ELRCXC H oﬂ‘ﬁ% {]Fgﬁdﬁ lﬁlsggﬂ&uhaﬁ,g?&éggeg of the tunor. This
cti Vi as ee

antl-turmr a nmonstrated for antibodies to IL-8 (Arenberg
et al. 1996 JM@hyrdlffereatstyp%’ ab turdde2hagdBéen Ehléwﬁ&ob!ﬁocﬁmkreaﬁbﬁﬂ@(@t aI 1998

J din Invest 102 465- 72 ar et

Bi ol Sgy QWUO@‘?eﬁ agééh%'QPFOMWt %Wrg‘gﬁ%gﬁwg §d“BEeeﬁ9grﬁ5§Het o express
CXCR2 an Vi I hey
secrete %’%—J@@)éﬁ %ﬁé!s%dmucslm g;(ég%ll I\?\n]?!tg%t de%g?ga%? ng angl oge M@%SI%

i nhi bi to(r\éona‘da(étcﬂz 1868 JdNateCangeri Inki §0 p. 4#16—45@ )-gEbenokines areopotest | s.

Hence, t C Ki ne e res rom,sing . targets for

Hover oprferBrECHE faROl gnd fierBLAEXC BB TRE MesHA BN ST T MebhBh £¢ e i ns
a need fghemBER@!NMTISud, MRdsERemBRIARS Hrobatiiy thdiitel dHbnidthkis! dherdlothelial cells
CXC- chenpki ne receptors For exanple, conditions associated with an

i ncriélas etowardsheir sie of peadsiction if e Binors Wg mmsb% Recrition! sipermthsaingugtion

o <) RLRRISSENET: by 3 RBh, AhbiREe! CROTRL Bl Aok oR r GCRIAH,
bi ndli ng. CXORI WIPAT(! 1B arii MBIy Jihe ENRORC@HoRHine Saad e Thi s

i nvention prOV|des novel conpounds of Fornul a g represent ed by
Y 8f

st ruct ur Blocktie growi-of the tymop  phisAntgtumrassivi S&esﬁmmewfate@mry
cooe D aPhf s (7Y IARARer S0AP1SHE FElLREPS S pPon0ley, s Lo
subst3 t ut/e@nberdiet sit 089§ U QironpesB1 03 p. 465-72), and GROa (Haghnegahdar et al.
J. Leukoc Biology 2000 67 p. 53-62).
Many tumor cells have also been shown to express CXCR2 and thus tumor
cells may also stimulate their own growth when they secrete ELRCXC chemokines.
Thus, along with decreasing angiogenesis, inhibitors of CXCR2 may directly inhibit the
20  growth of tumor cells.
Hence, the CXC-chemokine receptors represent promising targets for the
development of novel anti-inflammatory and anti-tumor agents.
There remains a need for compounds that are capable of modulating activity at
CXC-chemokine receptors. For example, conditions associated with an increase in
25 |L-8 production (which is responsible for chemotaxis of neutrophil and T-cell subsets
into the inflammatory site and growth of tumors).would benefit by compounds that are

inhibitors of IL-8 receptor binding.



V1'002/07C92]l B R4 Rs RB\ RZR RS R4 Ro\ NHR9O Rv N R3 w CH RO R15

~NR3 CHor RI5 ~ NN/ ROHRI5 RO' NR3 OHR2 is hydrogen, OH C(O OH)

SH, SO02NRyG&hR/oMdeé O R, NHSO2NR R8) NHSO02R , C(O NR R8, CroMidRes OR 3

or an unsubstituted or substituted 5 heterocyclic acidic functional group;

R3 and R4 are the sane or different and are independently hydrogen,

hal ogen, al koxy, OH CF3, OCF3, N02, C(OR, CCOOR, C(ONR Ra,

SOt?NR R8, SO-I~-R, NNOR C C(ONR ORB, R$ , cyano, unsubstituted or

substi t useaRIARN DRIMEEDINVENTEINOr substituted aryl or unsubstituted or

substituted heteroaryl; 10 RS and Rs are the sane or different and are

. i ndependent | y TR{EINYGBHON REViRSNOVA! RPMPoXINGs o) Y ormgla (hoepresqnted by dher |
C(O)CR’ Eﬂ@hgkg R8, SO~t~NR R8, R5 R4 / Rs N NN, H PCT/US02/ 02888 R5 Ra /

N --N Rs R4 RS/ Ro\l NNHR oSR3I wOH WD (12/07G-2(r
PCT/ US02/02$88 5 C(O NR ORB, cyano, ©K an, Onsubstl tuted or substituted aryl
or an unsubstituted or

B /
N N—A
H H

(1)

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
A is an unsubstituted or substituted aryl or unsubstituted or substituted
10  heteroaryi group;
Bis



substituted heteroaryl group; R and R8 are the sane or different and are
i ndependent |y hydrogen, unsubstituted or substituted al kyl, unsubstituted
or substiwglbedieeie/l, unsubstituted or 5 substituted al kyl agylukoz/o28s88
unsubstituted or substituted aryl al kyl,, unsubstituted or substituted
cycl oal kyl, carboxyal kyl, am noal kyl, unsubstituted or substituted

het eroaryl, unsubstituted or substituted heteroaryl al kyl or unsubstituted
or substituted heteroal kylaryl, or R, R8 and Nin said NR R8 and NR ORS8
can jointly forma 3 to gSmenbered 10 righg, said ring mgysfurther contain 1
to 3 additional heteyoatons on said,ring as rdng at qis, and said ring may
be unsubstituted orRsupstitufed wi Rhngpe~gr Fore mR'eti es. whReh are the
sanme or different, eac ety being i pendent |y sel g from hydroxy)
cyano, carboxyl, hy . LR or am noa . R and R are
the sane or differ & i ndep&hdeift | yshydroger\N haf'ogef, 15 CF3,
OCF3, NR R8, NR C(ONR R&? CH, C(O OR-NSH,’ SO-tyNR NHC(O R |
NHSO2NR Re) NHS02R , C(ONR Ra, C(ONR ORB) OR~3 or _g@n unsubstituted or
substituted heterocyclic acidic functional group; RRS IS COR; R5 is
hydrogen, OR 3, or an unsubstituted or substituted aryl group, an 20
unsubstituted or substituted R%teroaryl group, 8n unsubstituted or
substituted aryla(kyl gr an upgubstituted Qr substituted cycl oal kyl
group or an unsubstituted © . tuted Rf groR® and t is 1 or 2.

Anot her aspect of the prese vention is a maceuti cal conposition 25
conprising the conpougtl_of A (1) dp con 2t] @i or association with a

present invention is a netl treating akl-ayghehoki ne nedi ated di sease
in a mammal which conprisRS adnministering to a patient in need thereof of a
therapeutically effective amunt of the conpound of formula ('), or a 30
pharmaceutical |y ggiéeptable salt or sol gdte thereof. AnotRi&r aspect of the
present invention | s g-Mkth of treati r/i,éi ng, adm ni stering
to a patient in need ther concur BeMyl y sor sequent WO

| 12/ 07&02G PCT/ LI §(3 28 t her apeut i unt of (a) a
conmpound of forrmula (I), Owd (b) @3 cTotubul e affeR?ting ageht or

anti neopl asti c agent or anti-angi ogenes agent or VEG- r@ideptor ki nase

i nhi bitor or antibodi es agai nst the VEG- receptor or interferon, and/or c)
radiation. 5 In preferred enbodi nents, a conpound of formula (I) is

combi ned with one of the @bl ow ng antineopl astic agéhts: gentitabine,
pacl i taxel (Taxol )R'S-Fl yorouracil (5 FU), cyrPophgsphani de (Cytoxan),

t enozol onmi de, taxoterdNORVibkcristine. In anothe efgrred enbodi nent, the
present invention provikdeg asnethod 8f treatin conpri si ng

adm ni stering, con

R? is hydrogen, OH, C(O)OH, SH, SO,NR’R®, NHC(O)R”, NHSO.NRRE,
NHSO.R’, C(O)NR'R®, C(O)N R7OR®, OR'® or an unsubstituted or substituted
5 heterocyclic acidic functional group;
R® and R* are the same or different and are independently hydrogen, halogen,
alkoxy, OH, CF3, OCF3, NO,, C(O)R, C(O)OR’, C(O)NR'R?, SOuZNR'R®, SOyR’,

_OR’
N

1l

C(O)NR'OR?, R cyano, unsubstituted or substituted alkyl, unsubstituted or
substituted aryl or unsubstituted or substituted heteroaryl;

10 R® and R® are the same or different and are independently hydrogen, halogen,
alkyl, alkoxy, CF3, OCF3, NO,, C(O)R’, C(O)OR’, C(O)NR'R®, SOyNR'R?,



- vari abl e

10 anmount of (a) a compound of fornmula (I), and (b) a mcrotubule affecting
agent (e.g., paclitaxel). DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Except

where st ahedpabherw se, the follow ng definitions apply thf&%%%%iss& he
present specification and clains. Addidionally, all technical and

scientific terms used 15 herein have the sane neaning as is conmonly
understood by one of skill in the art to which this invention bel ongs.

These deflnltlons apply regardl ess of whether a termis used by itself or

| n conbi %@)NR @Rthyanmeuortaemubstetutﬁei ohwbﬁﬂwtedtaryimrca‘n ungubgstitutegpri es to

“al kyl ™ s to the "alkyl" portions of "al koxy", etc. Wen any
S‘(‘QV@ e‘ﬁh?}?"’%‘ 9"HRcurs nore than one tinme in any 20 constituent,

its definiti 0R7Q§hoeR@Br@%@drﬁé‘%?dif%réﬁﬂ@r&?ﬁ@ﬂﬁeﬁéndiérﬁ! dr@@éﬂ\ on at every
ot her occurrence. Al so, conbinations of substituents and/or variables are

© perm ssi bneumtltytadforswblstlt;@eﬁaaﬂsat upsybstiuted on substitiied acdnpeswigditutatert er m

opt  ahal SAERLVIRL A KRR FirtnstE B peshEeR il i sBolel i e

di ffer enbyclearklyl %5rﬂmyau<y| RAGREARGINURYUBStiteRIdest JubBMutdEhefepb@ryfoNsi sting
of , hal ogen) hydroxy, ‘cyano, vitro, alkyl, alkoxy, aryl, cycIoaIkyI

Coal kyl un@@ﬁrtyted Qraﬁmnmﬁedjbet%wwwi@ﬂW)Jnéklpast&utewqr sabsfituded | | ami no,

al kyl am rgé%y&‘%lag} al kyl sul fonyl, aryl sul fonyl, aryl sul f onani do,
al kyl suI nam er oaryl ) carboxyl, carboxyal kyl, heteroaryl al kyl,

het er oal kyl ar Y, Rémmhdad 1 saist NRTR? dref NRTOmStar joirty' forth 2B (7 enembered
SUbS{Itutl ng with a 30 nethyl enedi oxy group on two adjacent ring carbons on

®rafing. $@'Hgmgomawur1tfe@nqv@t%méaﬁob%égént'peabmetﬁ&aé@mém aid F'ﬂﬁq"&ﬁﬂ% t wo
adj acent 0.
Al JkyI r egﬁégn@zd gglsdtarih ag?ﬁ.' %TB %Ir&l)s;dg%gwt%d }é\g?g%g %%8%3'}% %@&gﬁé@%ﬁ avi ng
t he desi gnmrearmmeosﬂmebr diffehbent, ebcmmoidtydreang hmiepenbemtl;oséeleehekio‘rorat ons is

Al kyT” or BYHE BV AR SRERTI. Mg o CORLE SrapoR bty
sec-butyl, | SRDAHYR/® érebcHélélanfé"Qr@lﬁ@réﬂ'dn'@eareT npé&fd@ntl?%??fgﬂlégﬁcalr onDS a

non-aromati ¢ nono- Q7I’ ICCICI’In system co

1sin
atontd pCiePBFy NRRS, [}Jﬁi 6é®lNR "R, 6. C(m)ﬁ)RglcSH).aHS@y)NF%E?ﬁ 2Rt i onal |y

one or  mACEE: MR, B GseE SRR e N AN TR Rt | m 1 ng

exanpl es uh@u@ét.tuwao@wmbsﬁtmaf@h@@ér&swcsp*cldudlelﬂﬂwmsﬁbp@bgpyl cycl opentyl,
cycol hexyl and_the |ike. Non-limting exanples of nulti cycl i c cycloal kyI

rings include R &EQR Myl , nor bornyl, adamantyl and the like. The term
hal ogen or HalF?‘“@hWFo@@H,eSR@ dr 2 lﬁ%%bfskifb%é BF suS&hiebry JH6ApT B¢ o

20  unsubstituted or substituted heteroaryl group, an unsubstituted or substituted arylalkyl
group, an unsubstituted or substituted cycloalkyl group or an unsubstituted or
substituted alkyl group; and

tis1or2.

Another aspect of the present invention is a pharmaceutical composition
25 comprising the compound of formula (I) in combination or association with a
pharmaceutically acceptable carrier or diluent.

Another aspect of the present invention is a method of treating an a-chemokine
mediated disease in a mammal which comprises administering to a patient in need
thereof of a therapeutically effective amount of the compound of formula (1), or a

30 pharmaceutically acceptable salt or solvate thereof.
Another aspect of the present invention is a method of treating cancer,
comprising administering to a patient in need thereof, concurrently or sequentially, a



iodine. 15 Aryl refers to a nono- or bicyclic ring system having one or two
aromatic rings including, but not limted to, phenyl, naphthyl, indenyl,

t et rahydnpgaphiddyd ., i ndanyl, anthracenyl, fluorenyl and therliskBesddre term
het erocycl e or heterocyclic ring is degfined by all non-aromatic,

het erocyclic rings of 3-7 atons containing 1-3 heteroatons selected fromN)
O and S, 20 such as oxirane, oxetane, tetrahydrofuran) tetrahydropyran,
pyrrolidine, piperidine, plpera2|ne tetrahydrog%§idine

t et rahyditimrgpeuﬁqalln@ﬁecave ampdind oh(a)shearepoird paferomda H%.cﬁjﬂ(@ﬁ,& nor phol i ne,

5 ar SomeliiaBrhaR B G SHIRRRs1F BRebl 6 phtiGooliikEreRiabsrtfl I o 3
het er oat WEGF PetepradaRasy it Gntibodet yatisd e YEGH fdddpordr idtereron,- S,

and -N=, provided that the rings do not possess adjacent oxygen and/or
+ sul fur ataﬂﬁ@rc’l'l‘@dlﬁ@@@roaryl group can be unsubstitut ed or substituted with

i o, Seyano, U1 bR THERmdAERs, ANERGRSIER oo PRLEF R A ShRe Wi e
car boxamti@@fouswi dchaltiitlir)A=_l0pI@G’dcﬂ*ﬁgerﬁé l@dmriamﬁn@,rpbcutalekw@«ﬂ@ 5-Blomheatip(Bn

het erocycl ic acidic functiognal %p is intended to incluyde, groups such as,
pyrrol e) %@&W@Spﬁ‘?ﬂ'&g%l(@)’totxéf‘ &iﬁmzomd?h@mm{é Oréﬂﬁﬁ'%'%ups can be

bstituted t
"ndependent Iy 'LENGRE R AhORR, théredint iidifion tielibbhSihBinod of
vitro, hateatihgbhcdrydomprising n{nis2eqng, mu&eﬁﬁybb%@m@ﬁm& arh bﬁegt)ve

Car DAY AP B FAAAPOTPOHRE RS R (hrATRL{D) ARSI URHe STPREAReTE A9 1

am noal k?yéghtagjélgl kyl am no) sul fonyl, sulfonam do, aryl) heterocyclyl al kyI
and heteroaryl. N-oxides can formon a tertiary nitrogen present in an R
substituent,

or on —N 5in a heteroaryl r| n substltuent and are incl uded

he term” COI’TpOSItIOI’]

Speci f1ed Snﬁﬁ&%@ ﬁe%?ia?e“@!%ﬁ?@%? fa’%cfﬁﬁeo&I@h@e‘*ﬁﬁtﬁsegpdaY %@?bﬁé‘%ﬁhé” e
| ndi r ect Infesdrit apecitighiicbhaelis! Feiditeeily] sititachalcadard ssientifid mnsn%ydfl ed
anounts. 10 The term "prodrug,” as,  used herein, represents corTEounds whi ch

are 1Api diejeiphavertse same me@m@ apisieEnpankHNdeasaisedrRy ofe phekilhisdhe art to
f | a,
oy ot doa ‘HiEe THERCEHioMbelbY=> Mt ddhaiohianddl FORLARED FMeliRe Plrks

Vol . 14 afsetihsy |&eﬁcﬁ‘s |n Siy)rmﬂrsdatwn With otreer tamds.i RleRdadinel dBfinifoc be’alled” |
Bi oreversible Carri Phar maceuti cal

Associ at ianplightP Fﬁ@f IM"’qBr%rélsjfg’ t%?@'% A%’%?O%mﬂ\jkgﬁyaﬁécl ncor por at ed herein
asyrmet 11 oal XE?%%%“XF%%%% g e e g B B @ ant i orrer s
and 26t atdonatiiuent disedafinition maaemrpbwremmnsmwmamm obits dafisitiomatavenyn.
The | nventtfwer occurrellg\cgS /ﬂsg nc%nlqug{) O& 6t substituents and/or variables are permissibie
only if such combinations result in stable compounds.
The term “substituted” in the phrase “unsubstituted or substituted” refers to
optional substitution with one or more moieties which are the same or different, each
25 being independently selected from the group consisting of, halogen, hydroxy, cyano,
nitro, alkyl, alkoxy, aryl, cycloalkyl, COQalkyl, COOaryl, carboxamide, sulfhydryl,
arylalkyl, alkylaryl, amino, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl,
arylsulfonamido, alkylsulfonamido, heteroaryl, carboxyl, carboxyalkyl, heteroaryialkyl,
heteroalkylaryl, and aryloxy. The term "substituted” also refers to substituting with a
30 methylenedioxy group on two adjacent ring carbons on an aromatic ring, or by fusing
a carbocyclic or heterocyclic ring onto two adjacent carbons on an aromatic ring.



20 in both pure formand in adm xture, including racemc mxtures. |soners
can be prepared using conventional techniques, or by separating isoners of

a conmpoungodfrobéneul a |. Conpounds of fornula | can exist picqiasaisyat ed and
sol vated forns, including hydrated forns. In general, the solvated forns,

W th phar rraceutlcal | y acceptable 25 solvents such as water, ethanol and the
| i ke, are equivalent to the unsolvated forns for purposes of this
i nvention. A conpound of formula I nay form pharnaceutically acceptable

salts with or gakyl cepredentser staaight acbemcbed Batiratedtnairotarboafchain hatihg tieei ds
for salt formation are h drgchl oric, sulfuric, phos horic, acetic, citric,
. mal oni c, §§|9|”@$ﬁfq BumpﬁhP carbppAems. V¥bera thei b erd%fé@ﬂ'll?ﬁ”& at%ﬂﬁ”@)

met hanesg LoRka, file r'&%t?a'nd%'ad k&SR8 HaliGe %ﬁéﬁ‘ﬁalé@ #anm up® those
2ils i el RN

skilled art. e sa ts are prepare ontactin

- fornms w irh;lwdesufe’tmym ethyl, amopy!, efo-propytiesbutyt secmiltylpuspmutylcebatwahd the t he
conve tl? al manner. The free base forms may be regenerated by treating the
salt 5§¢-0 02/ 07692G PCT/ U S02/ 112888 with a suitable dilute aqgqueous base

sol uti on, such-h@stgﬁhl*'e} eﬁ‘y%rr%%?gb]mawgl%ﬂéh%o-'dr%lﬂ@%ﬁﬁ%@;éﬁ%gergr

pot assi um hydr oxi clum pot assi um car bonate
sodi um bcomﬁmm &to Theartn aizmmsf cpfa’ierablyf‘ietp T canboheitoms e sifectyolealkyican
forns sopewhat Eycert

h I t h | ubi lit I
sol ven: s beritorrll SGbelibelN ecig By PBdar b Avaigbairopet pacbe gty ™
neutral bAEMET rhéfe SUHsERRREs hidh@alyDecthel stitne bRdffebs Ndrﬁﬂnﬂfr@éké?ﬁples
compounds of formula |, Ais selected fromthe group consistin 'g\ ~~

~N1 (k12 of rionagyciiRioyaaatkyls inguae cyclapmpyt cxelopentyN ageelhexyl lrkm R12 /

J
oN-Rz I\Mn-hrﬁilﬂ%g &aﬁ?ﬁeé Iof >nLH' c'yt:hé\lt:y&loﬁi@l /lngs mélud)e T-decalinyl, norbornyl,

adamantyl and the like.
The term halogen or Halo is intended to include fluorine, chlorine, bromine or
iodine.

15 Aryl refers to a mono- or bicyclic ring system having one or two aromatic rings
including, but not limited to, phenyl, naphthyl, indenyl, tetrahydronaphthyl, indanyl,
anthracenyl, fluorenyl and the like.

The term heterocycle or heterocyclic ring is defined by all non-aromatic,
heterocyclic rings of 3-7 atoms containing 1-3 heteroatoms selected from N, O and S,

20 such as oxirane, oxetane, tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine,
piperazine, tetrahydropyridine, tetrahydropyrimidine, tetrahydrothiophene,
tetrahydrothiopyran, morpholine, hydantoin, valerolactam, pyrrolidinone, and the like.

Heteroaryl refers to 5- or 10-membered single or benzofused aromatic rings
consisting of 1 to 3 heteroatoms independently selected from the group consisting of -

25 O-,-S, and -N=, provided that the rings do not possess adjacent oxygen and/or sulfur
atoms. The heteroaryl group can be unsubstituted or substituted with one, two, or
three substituents independently selected from lower alkyl, halo, cyano, nitro,
haloalkyl, hydroxy, alkoxy, carboxy, carboxyalkyl, carboxamide, sulthydryl, amino,
alkylamino and dialkylamino.

30 The term heterocyclic acidic functional group is intended to include groups such
as, pyrrole, imidazole, triazole, tetrazole, and the like. Such groups can be
unsubstituted or substituted with one, two, or three substituents independently

selected from lower alkyl, alkyl, cycloalkyl, halo, cyano, nitro, haloalkyl, hydroxy,



R 10 WO f12/071~21~ PCT/USII 2/02888 11l R11 ,, ~ R12 R11 R11 R12 N~ N R11
R11 OHO R11 -i or O Rl1l1l wherein R11l and R12 are the sane or different and
are i ndeRegdemsvys H OH hal ogen, 5 cyano, CF3, CF30, NR R8t/ubh3/dkéd NR RS,
CONR Ra, CO2R, OR, SO-t~-NR R8, NR,SOt~RB, COR, and substituted or
unsubstituted aryl, substituted or unsubstituted al kyl, substituted or
unsubstituted al koxy, substituted or unsubstituted arylal kyl, substituted
or unsubstituted heteroaryl, aryloxy, heteroaryl al kyl, heteroaryl al koxy,

het er OCY_ﬁlkMk)Tl,'d@fboxﬁ)dérr@dmlldyy,|oart@éﬁnby@myﬂ,d§mm,@®03ﬂm,r®®0wwy,

al koxyam noal kyl 10 and am noal kyl; and B is WO U2/ 071921 .

PCT1US( 1carbozagede, suffgdei, mnmeo ralkpammao raminqatkyd clkdaminaalish aminagalsy.
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group consisting of H CF3, halogen and CN, and Rs is selected fromthe
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processes kno t ol |2 ; | | KARET on
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comprising the specified ingredients in the specified amounts, as well as any product

which results, directly or indirectly, from combination of the specified ingredients in the
specified amounts.

10 The term "prodrug," as used herein, represents compounds which are rapidly
transformed in vivo to the parent compound of the above formula, for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-
drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American

15  Pharmaceutical Association and Pergamon Press, 1987, both of which are
incorporated herein by reference.

For compounds of the invention having at least one asymmetrical carbon atom,
all isomers, including diastereomers, enantiomers and rotational isomers are
contemplated as being part of this invention. The invention includes d and / isomers

20 in both pure form and in admixture, including racemic mixtures. lsomers can be
prepared using conventional techniques, or by separating isomers of a compound of
formula 1.

Compounds of formula | can exist in unsolvated and solvated forms, including
hydrated forms. In general, the solvated forms, with pharmaceutically acceptable

25 solvents such as water, ethanol and the like, are equivalent to the unsolvated forms
for purposes of this invention.

A compound of formula | may form pharmaceutically acceptable salts with
organic and inorganic acids or bases. Examples of suitable acids for salt formation
are hydrochloric, sulfuric, phosphoric, acetic, citric, malonic, salicylic, malic, fumaric,

30  succinic, ascorbic, maleic, methanesuifonic and other mineral and carboxylic acids
well known to those skilled in the art. The salts are prepared by contacting the free
base forms with a sufficient amount of the desired acid to produce a salt in the

conventional manner. The free base forms may be regenerated by treating the salt
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general procedure for the preparation of conpounds of formula | is as
follows: Scheme 1 An amine is condensed (Step A) with a nitrosaiicylic acid
under st aithod sSuitablé diibtecagupdutthaEenshitition) Suahdst dikite @guebug godiufr obenzam de
is reduced (Step B). under hydrogen atnpsphere in the presence of a suitable

. cat al yst hygraxides fhivmydiaxidge POtasguim Bydrogide; saiciymiwEEDdde fPotassidnal
target i - [ RO Yk am | Al y
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prepared earlier provides the desjred chenmpki ne antagoni st (Schene 1 ).
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RS RRRE65R RR'" Nz ~IW H2NHZNNHNNHR 6 RNNN HHH 20
WO (12/071i 121 1-4 PCT/LJS02/ (12888 Schemre 4 5 10 RS RRs s Rs R4/ R4/ 1
~ -~ NO2wi@2M74dZN NH2 2 R N"\H 9 Rs R O O s R4 N\ NYN H B RQ,o88¢me 3 RS
RsR4Ai -..~~NH NYNHRO OO EtOiN\ H Benztriazol e conpounds of
Forrmula (1) are prepared by stirring nitrophenyl enedi am nes wi th sodi um
nitrite in acetic acid at 60C to afford the nitrobenzotriazole internedi ate
(Schene 3). Reduction of the nitro group in the presence of palladium

catal yst and hydrogen at nps€re provi ded tgié am ne conpounghs Subsequent
condensation of this in di ate w th #heNanili noet hox
- earlier (Schene 1) ro i de§ the desiread crhem)kl ne antpgonjist. Scheme 4
Condensati on of n|tr §n§d| am nes” W
at reflux (Schene 4) ford benzi m dazolie interngdi & es]which after

" reduction with 15 hydrogen gas and pal | adhu 2Rl yst ‘and condensation with
the anilinoet hoxysquarate previously prepa Bcheme 1 ) "gffords

benzi m dazol e chenoki ne ant agoni st s. WO U2 7321 Sche 5
/
N
\
11
i I R
/ \ 5 / \
. / .
O\/O
= R"
or -~
N\ 7/
®)
wherein

R™ and R are the same or different and are independently H, OH, halogen,
5 cyano, CF3 CF30, NR'R®, NR'C(O)NRR®, C(O)NR'R®, CO2R’, OR”, SOyNR'R®,
NR'SO(R®, COR’, and substituted or unsubstituted aryl, substituted or unsubstituted
alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted arylalkyl,
substituted or unsubstituted heteroaryl, aryloxy, heteroarylalkyl, heteroarylalkoxy,
heterocyclylalkyl, hydroxyalkyl, alkylaminoCOOalkyl, aminoalkoxy, alkoxyaminoalkyl
10  and aminoalkyl; and

Bis



+ useful in the treatnent of CXC

5 R Ra~Rs Ryal\/ NO2 NNHA 1, RS Re~Rs Ro\ ~NH2 NNHBRs R4/ Rs
OORO\ ~~-HHNNHC Schenre 6 B Rs Ra ~Rs Ra ~RR Ro\ ~Nx ~Ro\
NH NH2 HvRe ofoRRs28 RS RS OORa / Ro\ ~ HNHNHRI C Sehrie/i2sss

PCT/USI12/02888 O OEtO NHOOEO Nj HIndazole structures of Fornul a
(1) can be prepared according to Schene 5 by 10 reduction of nitroindazole
A (J. Am Chem Soc. 1943, 65, 1804-1805) to give am noi ndazole B and
subsequent condensation with the anilinoethoxysquarate prepared earlier
(Scheme 1 ). Schene 6 indole structures ofR¥ornula (1) can be prepared
according to Schenme 6 by reduction ofR4nitr indgke A (J. Med. Chem 1995,
38, 1942-1954) to give am noindole B 7692(. PCTI LSU2/ U2888 1C and
subsequent condensation with the anilindethgxysquarate prepared earlier
(Schenme 1 ). BIOLOG CAL EXAMPLES TheR@ f the present invention are

R?
wherein
R? is selected from the group consisting of OH, NHC(O)R” and NHSO,R’;
R3is selected from the group consisting of SO.NR’R8, NO,, CN, C(O) NR'R®
5 and SO;R’;
R* is selected from the group consisting of H, NO2, CN and CFsj;
R® is selected from the group consisting of H, CF, halogen and CN; and

R®is selected from the group consisting of H and CFs.

Compounds of formula (1) may be produced by processes known to those
10  skilled in the art in the following reaction schemes and in the preparations and
examples below.



5 chenoki ne nedi ated conditions and diseases. This utility is manifested in
their ability to inhibit I1L-8 and GRO-a chenoki ne as denonstrated by the

f ol | owi ngwio2hére assays. Receptor Bi ndi ng Assays: CXCR1 pShAssaas FOr
each well of a 96 welt plate) a reactipn mxture of 10 ~g hCXCR1- CHO 10
over expressi ng nenbranes (Biosignal) and 200 ~g/wel | WGA- SPA beads
(Amersham) in 100 pl was prepared in CXCR1 assay buffer (25 mM HEPES, pH
7.8, 2 mMMCaClz, 1 mMMMd 2, 125 MM NaCl, 0.1 % BSA) (Sigma). A 0.4 nM

st ock of Scheamzil [ 1251]-1L-8 (NEN) was prepared in the CXCRlL assay buffer.
20X stock solutions of test conpounds were prepared in DVMSO (Sigma). A 6 X
- stock solution of 15 IL-8 (R was prepared in_CXCR2 assay buffer. The
above sol uti ong were adﬂ@dﬁja‘ 96- weldiemssay R ate £PeykinEl ner) as
follows: 10 ~I" tRst-Hcompoulitho O, Zld =T buffer or 1L-8

" stock, 100 ~I ofpseaction @ x ur Y050 PP Bt | Pgandl stwER N Fi nal [Ligand] =
0.1 nM. The assay pl ates wer@Hshaken for 5 mi nut &3 qypp!Fat e shaker, then
i ncubated for 8 hours before cpniwell were determned In Mcrobeta 20
Trilux counter (PerkinElner). % Inhibition of Total binding-NSB (250 nM

I L-8) was determ ned for |1C50 values. CXCR2 SPA Assay For each well of a 96
well plate, a reaction mxture of 4 ~g hCXCR2- CHO over expressi ng nenbr anes
(Bi osignal) and 200 pgl wel | - SPA beads 25 (Amersham) in 100 ~I was
prepared in CXCR2 assay buffer \%5 HEPES, pH 7.4) 2 mM Cadl 2, 1 nM

Md 2). A 0.4 nMstock of Iagand,}[1251]-1L-8 (NEN), was prepared in the
CXCR2 assay buffer. 20Ntock*sol ns of test conpounds were prepared in
DMSO (Sigma). A 6 X stock sol @®on ofOBRO-a (R&D) was prepared in CXCR2
assay buffer. The above sol utions were added to a 96-wel|l assay plate

(PerkinEl mer or 30 Corning) as follows: 10 ~.i test conpound or DVSO, 40 ul
CXCR2 assay buffer a stock, 100 ~I of reaction m xture) 50 ~I of
|l igand stock (Final [[Ligand] _ WD 02/ (179026 PCI/USU2/ (12888 17 0.1 nM.

When 40 X stock sol upFeRs of test conpounds in
above protocol waBtQised @kcept inbtead 5R8~/.rN canmpound or DMSO and 45
pl CXCR2 assay buffer werq_|used. The assay pl dat esywer &dlighaken for 5 m nutes
on a plate shaker, then incubated for 2-8 houfPs b re cpmwell were
determned in 5 Mcrobeta Trilux counter (PerkinEner). %I nhibition of
total binding mnus non-specific binding (250 nM G o-a or 50 ~M ant agoni st)
was determ ned and |1 C50 val ues cal cul ated. Cal ci um Fl uorescence Assay
(FLIPR) HEK 293 cells stably transfected with hCXCR2 and Ga~/ g were pl ated
at 10 10,000 cells per well in a Poly-DLysine Black/C ear plate (Becton

Di cki nson) and i ncubated 48 t 590002, 37C. The cultures were then

i ncubated with 4 mM fl ug- 4, FAMY Mol Zar Probes) in Dye Loading Buffer (1
% FBS, HBSS w. Ca & REy, PES |1 gro), Probenicid (Sigma)) for 1
hour. The cultures were WNE washy4f fer (HBSS w Ca, & My, 20 nM
HEPES, Probenicid (2.5 mWQ threeHi5 tinges, then 100 ~. I/wel|l wash buffer
was added. During incubation, conpounds were prepared as 4X stocks in 0.4%
DMSO (Si gnma) and wash buffer and added to their respective wells in the
first addgthemepl ate. 1L-8 or CRO-a (R& Systens) concentrations were
prepared 4X in wash buffer + 0.1 % BSA and added to their respective wells
in second addition plate. 20 Culture plate and both addition plates were
then placed in the F inaging systegto determ ge change i@ calegi um

fl uorescence upon aq‘q tio corrpognd then |igand. Bri+efl 0 ~. 1 of
conpound sol utions Br DiySOssof UNHpN was jadded toﬁbe‘:&Qe we and
change in cal ci um fluorgscengg neasur ggnby gghe FLI PR i or=%¢'m hyte.o@f ter a
3 minute incubation within the instrunment, 50 ul of |I®gandOWas then

were prepared, then the

R’ O4 ,;,0 <Y ) 0]
\ 2 \ Ar-NH, \ T:f
R8” Nﬁ//\ =\_ T > Rs- N\\/ L _Ar
| OEt | N



25 added and the change in cal cium fluorescence neasured by the FLIPR
instrunent for | mnute. The area under each stinulation curve was
det er m nggo@nee¥al ues used to determine % Stinulation by ¢eqR@esksgsagoni st)
and @6inhigition of Total Calciumresponse to ligand (0.3 nMIL-8 or GRO a)
for 1C50 val ues of the test conpounds. WO 02/ (171921 PCT/ US02/ 02888 18
Chenot axi s assays for 293-CXCR2 A chenotaxis assay is setup using Fluorbl ok
inserts (Falcon) for 293-CXCR2 cells (HEK-293 cells overexpressing hunman
CXCR2). The sphajutrdl proeédgelfotthedorebaratisesitcdnspamdsafiifomsulal id asl nsert's
are coated wth collagen IV (2uglm) for 2 hrs at 37C. 2. The collagen is
. renmoved Wlawshserts are allowed to air dry overnight. 3. Cells are |abel ed
with | QuM cal cein AM (Ml ecul ar Probes) for 2 hrs. Labeling is done in
conpletesgﬁggg Mﬁth 2% FBS. 4. Dilutions of compound are made in mninma
« media (O ) and 10 placed inside the insert which is positioned
i nsi de the welh ahine i24onwdbhsqul Btep ANwith a nitresalieylic acid updgr atangard
concentration of 0.25nMin mninal nedia. Cells.are, was a r spended
i ithi napURRS GO BRbie Tesh Reou o pararuice S B bRIRIPER) shBBH °B6. 000
cell's pep,l t he ¢ i . Theaehfaidhg peimeyed
and pl acé&a@%g' agg%sfgbgééﬁvt\ch?ldr F uor@gg‘gzﬁ?gégﬁ%cm at exc?tdati on=485
nM and eréquitennfobBe athayis of the tinalytarged i prepacgd by 6RNEENSINa S8V MINEXCR2
conpounds i s, conducted on 293- CX el ls. negeng rat i. ds are
tested f¥ithhRiGOM '?etact'algfi %}W%B‘ﬁég%%ryﬁ%u@ﬁ%tegg gg\ge[ %‘P ?ﬁ\@%ﬁ%ﬁ{”ﬁfé@ HBW%'/{Q be used
for furtbesqRyabussdduent BoRiditiatignaithisehleriagiete atthalis andifofdrezamideocol is
as follows: 1. 293-CXCR2 cells are plated overnight at a concentration of
50001@ el pseparedwadrier providepitee desicedl ehemokine antp@RRISYSCEEMHLIND are nmade in
mnimal media w 0.1 % BSA. Conplete nedia is poured off and the dilutions
of conpoggg aie%added. Plates are 25 incubated for 4, 24 and 48hrs. Cells

are | abe 10uM cal cein AMfor 15 mnutes to determ ne cel

viability. Detpgrirhaiveigtthedniisotidrezasside ciSchbmeel isSirkt caudensasisaigh 10, 000
SKMEL-5 cellslwel ] are glaqe in a mxture of é'ngaﬁ%h aqg conple%%éggdia
wi th var icommaraialy arlable dethylsgHarateita giveam alanalg Manostnaypierdegials,
After 30 c%gmgpxh%ﬂrﬁs FREIMERLRIWRS aR &Ry diedalidinie e thenedireTT (1
ng/m in : ates are then scanneg to” determ ne col ony nunber and si ze.
| C5p1bs dhearokimedntagoomstpari ng total area vs. conpound concentrati on. WO
02/ 117C921 PCT/ LJS02/ 112888 19 For the conpounds of this invention, a range
of CXCR25£ ceptqr binding activities fromabout 1 nMto about 10,000 nM was
observedrizﬁﬂﬁéénds of this invention preferably have a binding activity in

the range of about 1 nMto 1,000 nM nore preferably about 1 to 500 nM and
nost preferably out 1 nMto 100 nMR§ The pharmaceuti cal cwanogjtions

containing the a ﬁv¢%ingredient may Re 6a formsuitabl e fok ol use,
for exanmple, g ets, trocheE,R~oA S, aqueous o[ o0i'M™ Nensi ons)
di spersi bl e powd fNogr anul es, enul)ssdndNOhard or soft capgsdesNr

syrups or eIixm£ hﬁgﬁnpositions inteddggd for oral use may beﬁg epar ed
according to any od known to the Brt Hor the manufacture “H
pharmaceutical conpositions and 10 such conpositions nay contain one or
nore agents selected fromthe group consisting of sweetening agents,
flavoring agents, coloring agents and preserving s in ord¢r to provide:-
phar maceutical |y el egant pal at abl e preparation T s contain the
active ingredient in adh #Ph non-toxic ma al | y|accept abl e
exci pi ents which ar g Sy e=(anuf act ure othabIets. hese 15

exci pients may be for | uente- } car bonat e,
sodi um car bonate, |actdsdg, cg ptosphat e or sodi um phosphat e;
“granul ati ng and disint-gﬂh%Lng addnts, for exanple, corn starch, or alginic
acid; binding agents, for anpl e starch, gelatin or acacia, and

| ubricating agents, for exanple nmagnesium stearate, stearic acid or talc.

" The tygpl ets may be uncoated or they may be coated by 20 known techniques to
del ay disintegration and absorption in the gastrointestinal tract and

t hereby provide a sustained action over a |longer period. For exanple, a
time delay material such as glyceryl nonostearate or glyceryl distearate
may be enpl oyed. They nay al so be coated by the techni que described in the
U S. Pat. Nos. 4,256, 108; 4, 166, 452; and 4, 265,874 to formosnotic

t herapeutic tablets for controlled rel ease.




- oXxide wt

25 Formul ations for oral use may al so be presented as hard gel atin capsul es

wherein the active ingredients is mxed with an inert solid diluent) for

exanpl e, walwinwwpcar bonat e, cal ci um phosphate or kaolin, orrasadhissgel atin

capsul es where in the active ingredient is mxed with water or an oil

medi um for exanple peanut oil, liquid paraffin or olive oil. 30 Aqueous

suspensions contain the active material in adm xture with excipients

suitable for the manufacture of agueous suspensions. Such excipients are

suspendi Bghemerft s, for exanple, sodium carboxynet hyl cel | ul ose,

met hyl cel | ul ose, hydroxypropyl net hyI cel l ul ose, sodium al gi nate)

- pol yvinyl - pyrrolidone) gumtragac Ant th WO U 2/ U7(i ~2(RPCT/ USU2/ 1>2888 211

and gum acad®qa; _di spersing or t Yy Cagents may be_a na %l | y-occurring

phosphat i e, 6exarrpl e, lecithi ondensatl on ts of an al kyl ene
@CI ds—for exang pgjl Yoxyethytene s 4t &Mz or

condensat | ot obldét s of et hyl eney de with |ong cha| fl | phati c af cohol s,

for exarrp'l"g\] Nept adecaet hyl ene 5 Hxycetanol, or condensatidn products of

et hyl ene oxide with partial esters derived fromfatty Rei ds and a hexitol

such as pol yoxyet hyl ene sorbitol nonooi eate, or condensation products of

ethylene oxide with partial esters derived fyomdatty acids and hexitol

anhydrides) for exanple, polyethylene sorbit no eate.| The aqueous
suspensi ons nmay aIFsp comg ai npone or nore pre ) fqr exanple, ethyl
or n 10 propyl drfxybefizoat e, one or Bfdre d‘b ng agents, one or nore

flavoring agenFs, on @ weet eni ng agents, such las sucrose,
saccharin or aspartare NG |y pENSi 0 by suspendi ng
the active ingredNge iH a V}¢getabl e oil, for exanple, arachis oil, olive
oil, sesane oil ochoHonut oil, or inm neral 15 oil such as liquid

par affl n. The oil YResuspensi ons may contain a thickening agent, for exanple,
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those
set forth above, and flavoring agents nmay be added to provide a pal atabl e
oral pre 0fl. These conpositions may be preserved by the addition of an
anti - oxi ahéHseO%:]h as ascorbic acid. 20 Dispersible powlers and granul es
suitable for Bleeptii%t)leoczomboamdsaqblémwlat(uls)[aems)mparbgl byredirgilgli ti on of wat er
prowdet ctive ingredient in.adm.xture w.th ersing or,. wetting
agent , E@%’&PME"&S@%‘P'”QﬁH"'@‘n digm tﬁ E‘r%%eé'rc\ﬁact'ﬁj \‘?@8 é?f? ﬁ%rdethal sper si ng
or wet t' Mr&ﬁﬁ&bﬁxa&@ﬁb xﬁt@ﬁ%t@QS@ﬁéﬁb%)a%cﬁkﬁﬁﬁ|dffth@ﬁlt¥b\/?tbhﬁ$@tr% ready
menti oned above. Additional excipients, ‘e.g., sweetenin | avoring and 25
col or i ng pagramcs of malladiugbcatalyst e fydropes aimaspherspray ed:tbmﬂfgm ons of
the inve y mul si ons. The
oily phas%tghﬁ)&yﬁgé Sg‘lb\%g g aH;% ?\Sta%%f){hlsa[hggl‘%dl'?te\(l)\?&'ﬁ%eﬁhl s oil, or a

m net@l  @nilinoetr@xyshuaratelprparéd earlier (Sehdroe d3 padvitbete d&siiedatieenokine

emul sifyin agents may be naturally-occurring phosphatides, e.g., soy
beans, | &M3dONSt and esters 30 or partial esters derived fromfatty acids
and heX|toI anhydri des, for exanple, sorbitan nonool eate, and condensati on
product s lhetiteq sai d parti al esters with ethylene oxide,

e. g., pol yoxyetnyl ene sorbitan nonool eate. The emul sions may al so contain
sweet eni ng anddridensatiomgf airephenylenvdlaoirneywitk Bnhglridss o1 eciBasdaci8galips

d elixi be f | a f le,.
lycer of refipbRanERe 41 o et aRdBinEloRdiRes Bikh #Br ARy a1 so
cont a5n e &;qéncgaﬁ hn@pan@@iahV@étaw andl chh@eratiog vaqndtr@émrmdwh@q&aharatahe

phar maceut’i conpositions may b n the formof a sterile injectable 5
aqueous dreypesly Prerared (Sebasieoh. aﬁmd% bengipudiazce chamakine antagonisisd

~according to




. acids such as oleic aC|d find use in the

the known art using those suitable dispersing or wetting agents and
suspendi ng agents whi ch have been nentioned above. The sterile injectable
prepar at i @i (IYe936 SO be a sterile injectable solution or SYGRARNSHAYI N a
non-toxi c parenterallyacceptable dilugnt or solvent, e.g.,as a solution in
1, 3-butane diol. Anobng the 10 acceptabl e vehicles and solvents that may be
enployed are water, Ringer's solution and isotonic sodium chloride
solution. In addition, sterile fixed oils are conventionally enpl oyed as a
sol vent @&chameéndi ng nedi um For this purpose any bland fixed oil may be
enpl oyed including synthetic nono- or diglycerides. In addition, fatty
g{eparation of injectables. 15
Conpounds of thg in %n on may al so he ag@rinjstered in the form of
supp05|tor|es f 6 admi ni strat O e drug. The conpositions can
- be prepared b the drag—wth a g Abl e nop-i+ritating excipi ent
which is soli SCL: Y t enper dtuar€s Put NHquid at the rectal
t enperature and mN+Ncherefore melt inntile rectumto releage the drug. Such
materials are cocoa butter and pol yethyl gne glycols. 20 Foijgggic. use,
creans, ointnents, jellies, solutions or suspensions, efc. t*ﬂ g the
conpound of The invention are enpl oyed. (For purposes 01E¥%ls p ation,
topi cal application shall indRuge thgashes and gargl €s.) Thé conpounds

for the present inventiorry od in the infranasal form via
asal icl @ or via transdernmal routes,
] SkTN ches well known to those of

topi cal use of suitable int
usi ng 25 those fornms ofR fraf
ordinary skill in the art.\Tq eHadnlnl%tered in the formof a transdernal
delivery system the dosagg adm nistration will, of course, be continuous
rather than intermttent throughout tthe dosage reginen. Compounds of the
present invention nmay al so be delivered as a suppository enpl oyi ng bases
such as cocoa butter, glycerinated gelatin, 30 hydrogenated vegetable oils)
m xt ur es 2@hgMePet hyl ene gl ycol s of various nol ecul ar weights and fatty
acid esters of polyethylene glycol. The dosage reginmen utilizing the
conpounds of the&gpresent invention is dgl ected in accordance with a variety
of factors Rncl,mlng type, speciesRsueight Rssex WO 021 (171921
PCTIUSle/OZé'; > and medi cal condi t of the patient; the severity of
the condition be treated; Thegl oulegof inistration; the renal and
hepati c f'ONC of NPpe patient; Qﬁﬁ%&_ par t'i cul'ar coffpound t her eof
pydiFci an or veterinaria ordinary skillj can readily
deterni ne andgprescribe the effecti¥e agount of the dryg r@guifed to
prevent) counter, 5 arrest or reverse the progress of the c itiper
Optimal precision in achieving concentration of drug wt%b t t hat
yi el ds efficacy w thout to§|0|ty requires a regi nen bas on the netics
of the drug's availability d%tab et @lte This invol yes a cdhsideration
of the distribution, e byium iatlon of a|drug. Preferably,
doses of the conpound of ant i on useful in the nethod of
the present 10 invertibey .ngeN ron10{b1 to 1000 ng per adult human per
day. Most preferably, d
adm ni,stration, the co -05|t|ons(are preferably provi ded in the form of
tabl et’'s containing 0.0 %t 0 1000 mlligranms of the active ingredient,
parti cul é8thee®l, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0) 10.0, 15.0, 25.0, 50.0,

100 and 500 mII| t he ctiv jhgredi ent for the tomati c

adj ust ment of 1@ 3'8%6@&‘5@3 £5 PHBUE’aé ‘g"fﬂb?@r?féarﬁij@é‘P@HjSXg\EP gP’P%‘E‘?lQ/@’
amount - of reldietief Bgnnr%.rfera«ibréaAl(JyAﬁ#mHén?eoet194?%@9@0%1\@5') [vegom about
0.0002 nyl kg to about mgl kg of dy wei ght pér day e is nore
“particul aaﬂny\o‘imdﬁnO&JBtandeBqugnkgomdertsahgh Mgthd:hetamimm@ln@tylsqpanateiay.
Advaﬁbageou aggnt of the present invention may be

admi rirst dr'ERe eﬂngr e ily dose, or the total daily dosage may be
~administered in d|V|dend doses of two, three or four tinme daily. The anount
of activeSg ed ent that may be conbined with the carrier materials to

pr oduce S|ngle osagﬁ*forn1mn varé dependi ng upon the host treated and
the particul arng8 Clgsi o iFarrua hcaQQEIRrveJ'Ield arcoline te Sebamendiver

t hat the l¢ ff r I rq | a
vari ety oPOREloh B ARERICRY R (/f Rlect Dhehg 008, o8, 187 188k W tive SRRRBRIURCS
diet, tinme of admnistration, route or adnlnlstratlon, rate of excretion,
drug conbi nation and the severity of the particul ar di sease undergoi ng

t herapy. 30 Anot her aspect of the invention is a method for treating
cancer, conprising




adm nistering to a patient in need thereof, concurrently or sequentially, a
therapeutically effective amunt of (a) a conpound of formula (I} and (b)
an anti oRpeeHITAESENt such as an anti neopl astic agent, a mperaisyDedsss
affecting agent or an WO 02/ (17612G@3 PCT/ US02/ 02888 anti - angi ogenesi s
agent. Additionally, the conpounds of the invention can be co adm nistered
with radiation therapy. C asses of conpounds that can be used as the

anti -cancer chenot herapeutic_agent (antj,neoPI astic agent) include

al kyl at i Agd sybaeguentandenaslinn Witk fhe,anilipapthoxys@iaratasprepgrechaanier

derivati x§§nern§r1gones; anti - hornones, anti-angi ogenic agents and steroids

(i ncludi ng"synthetic anal ogs), and synthetics. Exanples of conpounds w thin
t hese cl asses are given below. Al kylating agents (including nitrogen

must ar ds BIGLOGIEALNEXAMRLESat i ves, al kyl sul fonates) nitrosoureas and

- triazenes): Uracil mustard,, Chl ornethine, 10 Cycl ophospham de n~},
oot ant de. MERBHRBROUTS O HHFURIAN TSBUBR Grth SR Mo T eraTaR Ch L)
Trietgyi ' bAGitiofY'SHY I M Uity i-QIEATES1B8 in their abilit

Strep ozgglgﬁ!akmréﬁgz?léﬁg? alr{a Termgjﬁégr% e. Antfﬂnét' abol |ﬁt es ("l1 ncGT.IL?ii'n'

folic actdinhitiblediasdsGREvidnediokineaasdegmnsratechby theafoligwireid vilde aesayse

deam nase inhibitors): Methotrexate, 5-Fluorouracil, 15 Floxuridine,

Cytarabine, fi-Mrcaptopurine, 6-Thioguanine, Fludarabine phosphate,

Pent osta&%Ptﬁ*'@g’ﬂgﬁﬁ?%. Nat ural products and their derivatives

(1 ncl udi %qﬁm@?@h@bgi ds, antitunor antibiotics, enzynmes, |ynphokines and

epi podop ~Vinblastine, Vincristine, Vindesine) Bleonycin,
Dact i nonyci n, Fioaeachwreicofre 96wedrplatiec arrea&imnm oixtarenof 2O py dIXBREiGHO

acl i t axel aclitaxel is co rcially avail abl e X nd js descri bed
Pn e e @é@éﬁeqprwrwmermbwe%%gw% 284200 wwe&W@gém 38t ect i ng
Agent s"), i - I i i ;
ot or et Sadier L L o PRRRY B gE XA BRRNE bler @ AR RE PRSI 8,
st er oi ds 2N CadidnaMmgenl ¢28 R MEC1; 0 HPaBIA) (Bidras).r Ad.ohM Sock of
Diethyl stil bestrol, Testosterone) Prednisone, Fluoxynesterone

Dr onpst atigfomhd 18pBHLshNEN) wasserared ie tha/be Rt sssRebifer. 28%wiogken,
Net hyl i t Pr adhni Tk icagti 0!
&l of orr SAURRE Fet ool R 0k i BREre N ISTP e (A REI PR Siflan.of

Medr o8y prlo@eR&D pwaa petpdred ih @XTRY iadeay blffeanT e abdee soiutionewer@bdded .to 30
Synt hetics_(1ncluding inorganic conplexes such as plati num coordi nation

conpl exe) 90-BedlAssey latedPsanaimar) apyellans; dild)tepirampeuid OHPMRR L Hhe,
M tot ane’C%thaasré%lgl Uffer I@?Y@-@s?c%k? ’106%i ow?é(%m%}xmlea ﬂ?of ligand stock

(Final [Ligand]} = 0.1 nM). The assay plates were shaken for 5 minutes on plate

shaker, then incubated for 8 hours before cpm/well were determined in Microbeta
20  Trilux counter (PerkinElmer). % Inhibition of Total binding-NSB (250 nM IL-8) was
determined for IC50 values.

CXCR2 SPA Assay
For each well of a 96 well plate, a reaction mixture of 4 ng hCXCR2-CHO

overexpressing membranes (Biosignal) and 200 ng/well WGA-SPA beads

25 (Amersham) in 100 pl was prepared in CXCR2 assay buffer (25 mM HEPES, pH 7.4,
2 mM CaCl,, 1mM MgCl,). A 0.4 nM stock of ligand, [1251}-1L-8 (NEN), was prepared
in the CXCR2 assay buffer. 20X stock solutions of test compounds were prepared in
DMSO (Sigma). A 6 X stock solution of GRO-a. (R&D) was prepared in CXCR2 assay
buffer. The above solutions were added to a 96-well assay plate (PerkinElmer or

30 Corning) as follows: 10 pl test compound or DMSO, 40 ul CXCR2 assay buffer or
GRO- a stock, 100 pl of reaction mixture, 50 pl of ligand stock (Final [Ligand] =




WO 02/ 07192C PCT/ LJS02/ 02888 2.t Anti-angi ogeni c agents include Marinmastat,
AG3340, Col -3, Neovastat, BMs 275291, Thalidom de, Squai am ne, Endostati n,
SU- 5416, wg-@ebtd | Nt erferon-al pha, Anti-VEGF anti body, EWoFAk97dagséAl ,
Interleukin-12, /MB62, Platelet Factogr4, Vitaxin, Angiostatin, Suram n,
TNP- 470, PTK-787, ZD-6474) ZD-101, Bay 129566, 5 CGS27023A, taxotere and
Taxol . Methods for the safe and effective adm nistration of nost of these
chenot herapeutic agents are known to those skilled in the art. In addition,

t hei r adf.hindkx Ahem40sX amrsqmpn&pftta@t cRMapRENds iniDMB4 weee PFEtﬂar@Q(dhﬁﬂe

. the - Py dnS A BRurBho TR PRy Rl BRI S BREH cciuBBRRYBr PSR 51 "

Econom coXorpadtéay W%VWe@e u@édoms%ﬁﬁ%latb’s?@erets*h%kéh $61 DHiiRge8fonvdli ch

is incorporated herein by reference theréto. As used herein, a mcrotubule

-~ affecti ngalaf@es’nakes ther ingubatetd fmaa-&h@uab@oe&cmweltwereaﬂatermm@bins) i.e.,
havi n antl tic effe af flectin r 15 {0 tion and/ or
actio @F‘o%edgh{r@xc%qyrggr 55%1‘ @anc% '”W?Pﬁtﬁﬁﬁfﬁl’&%ﬁﬂ ng agents or
agents Wﬂcﬁhsﬁbéﬁ&ﬁhdmg%bml@mt&bﬁsblm an’t‘ég@nﬁt)l%%%e@érfnﬂﬁéd aadagsot s
useful in the invention are well known to those of skill in the art and

i ncl ude, \albescalcwated.i nited to all ocol chicine (NSC 406042) Hal i chondrin B
(NSC 609395), col chicine (NSC 757), colchicine derivatives {e.g., NSC 20
33410), I ast r&o (A 7 % ytansi ne (NSC 153858), rhizoxin (NSC
332598), %@m&@#ﬁ%—%@g@%ﬁs 3)) Taxol derivatives (e.g.,
derivatives (e4BK.208%el8Q¥Rs¢ kransheR6@WaRiHOXERENPE 61/§Ware platetydt

cystei ne (NSC 83265), vinblastine sulfate SNSC 49842), vincristine sulfate
( NSC187574), OOQpeHmperomeH R ad&sdy-hl-Lysiee Qiesc ptite :&Bectoe RiskipsSrranicte,

Ecanp] s DPUGER “4 5% 0k P B0 Shcccr bR R RS tndTintprie it Bdfud,

i t er at urfRio-§AM (®decul BUPHILES) irf Dg@l)oaamg@uﬂfer §ai% FBE) HIOSS w3 et & Manda
(1997) Proc. Nat|. Acad. Sci. USA 4: 10560- 10564: Muhl r adt (1997) Cancer

Res. 57: 2umMERPER(Celigre) Rrodenjcikkdigrna)sior 1deairovhe cvlidipseyeremashedyo

Bi ol . Cel |y 8,275, H85 a8t 499Rlg o BAPUEPEREProBLicRIB0T AR Hfree30.
Parti cul ar y pre rre agents dre rrpound W paclitaxel - activity.
Thesd5i ncthmdg,,thbumoarmewé$MUﬁdr was paddedt axel and paclitaxel derivatives

(paclitaxel -1i ke compounds) and anal ogues. Paclijtaxel and its derivatives
are avai | abl e RuingineHBATIgN, GaMpRNGS \Were PREPRERIsaS AXEReHINGEVd PMED and

L

5, 569, 729 -8 ob BRE-G3RED $3(3tdHA8) conduhtralidds were pepbtéd 4X HBhastBbuffér, 188)
116; 5, 484,809; 5,478,854, 5,478,736, 5,475,120; 5,468,769, 5,461, 169,

5, 440, 0579.156 BSA @Bhad@edllthesseﬂb@ wells ingpeond-ansiteueplate \or e
commathi al 1y agoyrenae AR bR io Bt RE ISR FLDR (Hdtho
eukar yot i systeinlto rdetémuae lcbangg ire paleivom ﬂgon@ebgnmm upat additioh df wbmpoundanet i es
'nto st ablhlelnzlleg(ej:md Briefly, 50 pl of compound solutions or DMSO solution was added to
respective wells and change in calcium fluorescence measured by the FLIPR for
1 minute. After a 3 minute incubation within the instrument, 50 pi of ligand was then
25 added and the change in calcium fluorescence measured by the FLIPR instrument for
| minute. The area under each stimulation curve was determined and values used to
determine % Stimulation by compound (agonist) and % Inhibition of Total Calcium

response to ligand (0.3 nM IL-8 or GRO-a) for IC50 values of the test compounds.



m crot ubul e bundl es that are unable to reorganize into the proper
structures for mtosis. O the many avail abl e chenot herapeutic drugs,

pacl i t axewohas @ener ated 10 i nterest because of its efficagy/idibigesi cal
trials against drug-refractory tunors,gincluding ovarian and mamary gl and
tumors (Hawkins (1992) Oncol ogy, 6: 17-23, Horwitz (1992) Trends Pharmnacol .
Sci. 13: 134-146, Rowi nsky (1990) J. Natl. Canc. Inst. 82: 1247-1259).

Addi ti onal mcrotubule affecting agents can be assessed usi ng one of many
15 such &eaystakisewsays forRORCXCR2 9., a sem automat ed assay whi ch neasures

t he tubulin:pol ri.zing activity of clitaxel analogs in conbination wth
- a cellular %é&éﬁﬁx' gy & %%Dé&'%??%rbw 'ﬂﬁ%@%(ﬁ%ﬁg@i&fﬁﬂggat@éﬁg&cﬁi@ | s

in mtosygeks Sol ) ,.,q‘agq: %ﬁ] 47
Gener al | ;(/) ac??%/:_%ﬁof) é'%%é es npoun gggr m ne aé%n (?I nghsed "T’tl
~with 20 ph%errtmsrpatfmitd)v\emd det erm ni ng V\/net her or not the ceII cycle is

di ted) i t | th h.th h t ot t. Such
i EF 4 o oy be. HEHTER &6 GFIEH St SAIBHCBA (AEOIL OF 2T dous, .. .
di sruption of gnor ”ﬂ"hesdﬁllggéﬁ if @n‘iﬁéd;?nd Q‘Fsg'rt% drg M(ﬁW%B t?‘aﬁ%%ﬁe?mgpubul .

interrupted may be characterized tered norphol ogy ; mecr
conpaction, igfer eaMlscﬁEolabe@dewnbnﬁhJM atlegin . ARS5(Maleeulpr Efrebesdfor 2 hrs.

enbodi ment nds. vvlth ssi bl e tuby ol ynerization activity are
scr eenedﬂraﬁeff'q Sodorjg,in CQ;W%' &Y H‘Bﬁ%)ﬁfﬁﬁo the conpounds are screened
agai nst cul t uged V\mmtn@ﬁélcﬁ &dﬁf)bmﬂi dreomaden® BfnidhalePeliRs (GT %a)Bé/Q)’ and
inhibition of proliferation andlor for altered cellular norphol ogy,

par t 1@ ul Rlacegkingider BeuBaer Whish icppgitioned indide the wellofry 24fwell plate. Wlthln

Pho. Wt M1 Vel 19 IERRR Yoo 8o BFh R e Bet e nPrl e Roffad ana "
descri bedeé‘.usdé@d‘eerm( idimal lraddia ABhdnplSead ,inglGé 2he 1iAbert 54t anh%@n[FﬁhB@fiﬁ of

screeni n oulnds for desired activity are well known to those of Skl
inthe a OTHJ) (SRgryNS§IEL assays involve assays for inhibition of

02/ 07692(i PCE USO%*%%%%&;@ PPyl %d%ﬁﬁ@%or%% éjﬁfé&%‘é@bbyﬁq"s‘fv

Assays for mcrotubul e asse are descri
189724 well. \Blupcesd@ingk is dSt@cte‘tBﬁt SHftatibh-$48FaMemid SinmisshorsEHB07N. al so
pr ovides in vitro and in vivo assays for conpounds with paclitaxel-Iike

activity;gg NEtt}ogs for the safe and effective adm nistration of the
above- ne bule affecting agents are known to those skilled in
the art. |naagebtokieny asdtl for THTERD TohfHduPRIsiiS cgﬁét%té@%ﬁ ag3-tRerss aaglar d

literature. For exanple, the adm nistration of many of the chenotherapeutic
agent s i oneepirmtiens phcarmpourrigaiectestes foptesicityedtdrighcencemempnsdog. , 1996

dit 1 07645- 1 SA) ;. th
gl Isc: ggu@%ﬁ@%i c n%@%%or@ﬁﬁ“ﬁ%ﬁ%ﬁiuﬁvq gnftgpcgﬂg@ntdhceejlitﬁse é(ﬁoﬁnt
and 20 eqU¢egyrotdcohibasiotbwat i on of the conpounds of formula (1) and the

chenot her apeut| o a&@nts andl or radiation therapy will be regul at ed
according to thhe j ¢dgnefitRer celiseara plated @gemvgfm al ar$0(1§ﬁ9t§at¢qraﬁf 5000 cells

consi der iyag wiGR &6 gagde, 15 condition and size of the patient as
wel | as sp%verl tycoﬁﬁjtﬂe%&é@ease being treated. A dosage reginen of the

corrpound of f @ mul Dilptipns aof lmenmcajndachmnmdeatlm omirdfat rediz0 vWD 1% BN
ngl day, I 0.to 1000 ferably 50 to | day, in
foo 1o 1 SRS madka g, Peripf of Srdoie BEkEr8i drauaunel fis: Safes ipiates dre
| nt epan t §Riibated for 4, 24 and 48hrs. Cells are labeled with 10uM calcein AM for 15 minutes

to determine cell viability. Detection method is the same as above.

Soft Agar Assay

10,000 SKMEL-5 cells/well are placed in a mixture of 1.2% agar and complete

media with various dilutions of compound. Final concentration of agar is 0.6%. After

30 21 days viable cell colonies are stained with a solution of MTT (1mg/ml in PBS).

Plates are then scanned to determine colony number and size. 1Cs is determined by
comparing total area vs. compound concentration.



therapy (e.g., one week out of three weeks or three out of four weeks) may
al so be 20 used. The chenot herapeutic agent andlor radiation therapy can be
adm ni st eye@20%0e¢ di ng to therapeutic protocols well knowpcirushhesgyt. |t
wi || be apparent to those skilled in fhe art that the adm nistration of the
chenot herapeuti c agent andlor radiation therapy can be varied dependi ng on
the di sease being treated and the known effects 25 of the chenot herapeutic
agent andl or radiation therapy on that disease. Al so, in accordance with
t he know edge For threceamipoueds cofi Hiigiiavgntione a Hengpeot CXGRAtreceptor (ingding

dosage a N t f m_ni st r.ati-on an_be varied in view of .the
. observedr%r'p'g%? 3%%? %@%a@m\’ﬁ%@é’%ﬁ@ rﬂ@?’aﬁl@ﬁﬁaé %B%W%g'(ie;gmfounds of tH's

ant i neopligdritionasrefdrably had atbindihgHttivide i @id edrige andbbit YimWef1,00@ n,
observed responses of the disease ?o the 30 adm nistered therapeutic

- agents. |morerefasahlydboyt 1ttriSO0 MVeand siest Rreferpidyialost 1 ndt 1@ oM i s

o 0P di at D P RceliEa MRHIE ot e RITRINGTBRG Hy IR
chenot herfape guitablagendrahnde] foe exampiz)ad tablets, WochH25( [bZERGSs, RGTIELEO 2 Ol 888

27 formul a élé or the raﬁji ation and the conpound of formula (1), should be
adni ni st SUSHERIIAN 1AUPRYEHIG PEWdeEs@rdrealIes. eMuigieRndiard (of softikaPpadiean®hge of

St ! STy POr S s A anta
The ot erns oroslbds® RbrhBpiitons Forduiesl bral HEclinl ol préflaten d¥dolqitib &' 1
conpound arfy rhethodl kmnaiury toathet drhfor the mznéactpeL| phargemeuticalmomptsitonisare

adm 'stereﬁ in the same ghar ceutical conposition afnd ggg because of
di f f eFentSUSHFOMPASIUANG TBREFPERIN PAGCATIUP; selgglrd TYM3RE JEBHM st ered by

di f f er entconglatifg of SRecfA Y bgenfshﬁa\?d?lﬁ@%ﬁéht&f ccflé?ﬁrﬁ??’ bgerﬁtb)aﬁm)’regérving
adm ni stered orally to generate and naintain good bfood Ievel's thereof,
whi | e t heagshésnist dtdenseprovideapgeammak@utiesiyoelegant and pelatablé preparations| y. The

d ' ' f .of . adm.ni i. h dvi sabi | i .of
adm ni st r AR Copkalf 4R HEu @ i SRRl S R B AR e P on, i s
wel | i t higoeblabidkerblenuewichldie shbbledr e MopURILIENS thBEts. afhese

adm ni_stration can be made according to established protocols known in the
art) 18nd axeitents sRaybe pomexanplebinertbigests, suel pstanicCidmeaibonate deedium

dri i ) ) TV ) ce H
Sk Tea (b ot bARRTonBEMA: S sBbUAN phBSp RS BB "1y and
cheno- t hedisiptagtratingpggents afod lexantpheli v stareh | dr dlgipenacigpisindingeagdinggiosi s of

t he attendi rﬁf?ﬂ#@%ﬁéﬁ' ar]s .and their judgenment of the condition of the

patient 1@ oFRIAHR O AFaGiEn@ IUbFisR RS POeHEe If SHYEHRI MAITESILI a
(1)) and ﬁgﬂg,@%aﬁe&ém%ﬁgﬁﬂwr@gb@& ﬁ%&!@%pﬁ&ba%gdmh m%?'ﬂerﬁo%tt&? ﬁg
concurrently (e.g., sinultaneously, essentially sinmultaneousfy or w n
t he 28me knowat teshtnigpestiodeldy disintamyatiom and kpsodipanditing gagointestinaldracte of

th li f ti di . th i ti f th ti dth t ual
choi ce. of " EHBRR e EYER £ 545G SANSVeF 2PHEF RS DEOLBATRPET BIG | n
conj unct i qdlay maerial Wuthids GySér)omBnbsteardiB R gRfceinAcRdteaMité ndyise BRTPASER of
formula (1). 25 If the conpound of formula (I and t he chenot herapeduti c

agen][ andThsy Mawiasq bm captediay thederhnigue descibed:in tiedd §sIRatoNos <k ‘ﬂQB:j y
Formul a (115048 ERE“AEnblhls Bomliaebucabatillednbtie R Lorbii fRgee s, ©

i npo2sant . ThuZormidiatiorenfoe bral wek rﬁ@{]a’lsbébe( Raes@medoss adrd gélatieeagdsdies st
foll owed by the adm nistration of the 30 chenot herapeutic agent andl or

radi at i onWhejein the agtvedogresiente i mixedguith an s soliddivgntofer exgmpte, calcium
adm ni st g RS 1 i L gﬂ?} / ;
formul a ('{?QO%FSEQFF@ ﬁ??gp%ﬁ%sgﬁmq?ﬁé%?é%@”gé"ﬁégiﬁg ugil‘lrﬂg(%gcs:tl'vr?gl e
"t r eat nentinpredientd$ midéekwitatveater onan oil nedditme farelemplt peamuboitigatd paraffand

t he nunber ci.f WO 02/07(i92 28 PCT/ US02/ 02888 repetitions of

~adm ni st r%ftq WH %'f each therapeutic agent during a treatment protocol) is
vel | 39 thin theqkan aigrmefonsh@ntiih s ﬁa@ér@éi_iﬁ%&ﬁﬁxtﬁ?@\hmbkﬁgié?ﬁ%t he
di sease being treated and the condition of the patient. For exanple, the
chenot hersiptabid for fe manuiattore ohafjuscussuspgnsiensd Suchsixeipients erst |

especially if [t 1 yiotoxic,agent. and then, b5 t treat t nti nued
it he oo ot br SEARPI SRt SRRt Biose Al iR o

det er m negycR&xand pERBILYI-dBlluldEe, S6dTLM A§indte, PolpfinilsreiiesRs Rin Beigacanth
agent andl or radiation) and so on until "the treatnent protocol is conplete.
Thus) in accordance wth experience and know edge, the practicing physician
10 can nodify each protocol for the adm nistration of a conponent
(therapeutic agent-i.e., the conpound of formula (1), chenotherapeutic
agent or radiation) of the treatnent according to the individual patient's



15 definite signs such as relief of disease-related synptons, inhibition of
tunor growth, actual shrinkage of the tunor, or inhibition of netastasis.
Si ze of g obpI, Can be neasured by standard net hods sucpcagsinesgs | ogi cal
studies, e.g., CAT or MR scan) and saccessive neasurenents can be used to
j udge whet her or not growth of the tunmor has been retarded or even
reversed. Relief of disease-related synptons such 20 as pain, and

i nprovenent in overall condition can also be used to help judge

ef fecti vendwnmacamead|apensmgm@wettlnlgrﬂgeﬂjs exaynis anaturaligoeaudinghe

- Bongt 1 ueBnasIatiR R ambiey BB Mof araqrienl HERbE ohf0 sl bRy ¢
pat hwaySf a@88 18P exSmpler E%bfmhwehé sh#aré@péféﬁﬁdélﬁ%aﬁlbﬁ%ﬁoaﬁcﬂél@f'|ed in

the art. PREPARATI VE EXA e~ ~ o0 ~H Step B O
- OH z CH ethylernw Q)usu@zwmllwagWalmwmlaqmagozexmel@ Aeatadetca@ﬁwiertgn ic

et hy1 2o iatetalohEindensandn b ici e BT Biub Rl e ootpy dorifee, ™
pyrrol i diraeiRitlyadtids 48d & haXitb! ¥@sh aﬁ@gwoag&hymers@wtdl ifighcsole@enst on was
stirred at 5 roomtenperature overni solid was filtered off and the

filtrat ecaa@etésatmrpredwémuemséwej@wdeawﬂw Bartiatestersaenivadeony falid eids wit h
1 N NaOH,
esul t1 nanATEAROLERBESr YRSHERE HoveitlyBAE sBiEARBHoMelb, ¥ Gaudtls

concent r gugpengionamiay. alﬁmmrﬁﬂa&a@m@m ofortrese@satiies, byr gxaempicatthykophat e
chr omat ography gm lica elaﬁ 5% MeOH CH~C] 2 saturated with 10_Ac gave the
desi 1@d EFPRGRAYEPXYD %‘82 BoRNGP MOTe GRI0NNG AGSNES. AR YrBalR avar sl St ep A

above wagqghid LAd dMeté} n]rQré’ g\%&egl}fﬂa‘ié%@ntﬁyﬁf&%ﬂs&%ﬁs@éﬁ?:’éﬁﬂﬁﬁ% roverni ght.

The react igon m xture was tere celite trate concentrated
I n vacuoaspadammiee resul ti ng resi due purified by coI umm chr omat ography 15

(silica gel, 4% MeOHI CH2Cl 2 sa raf&ﬂéﬁ"ﬁ Wi th NH40H) th%@?rH@qngr%dml{ eNCy

(129ny, 43% SHSPFNSISPE N %Y
PYBr OF’ ! v@bét%bre au N@?ei@éﬂn&éz%é’cl%'oﬁool%%mB@gé'rhaﬁﬁm%@bﬁ@t 6 o? i Ein€rab>
nmol ) 2. .)vvasa I n one portlontoastlrred sol ution of

3- hyt® oxwlzsunhtasdm@wctpar@ffam fihe BUP swgpensiess maylcontaip asthiokening agent, for

di i soprop h

br omot 1| BYPTT RS ARs BB e RErEr gt sieler gk SHsn 35 tyoses 6
nmol ) 9 581 fistth abdved BhMdI0BENng iagehey MaRtbeaddddd prbyidata palitabie apstr at ur e
under a nitrogen 25 atnosphere. The m xture was stirred at roomtenperature

for 12h AfePaElianedh@pe FOMROSNioagUBaY SeNerred byitan addiiom 9f anmerti-piidant

was extr ronet hane (4 x 25 nlL) and the organic extracts
were di s%glﬁ:ﬁ%é%éﬁ%agggggus phase was acidified with 6.0 M aqueous HCl

sol upbon to ~ prpérsaﬂwlpewdeee:amﬂgmnmeesmehb|aﬁm;ﬁ9paratmﬁ d2n(dgiia® 30
Pt/ USOZ/S%%ggrg\sswn by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending agents are exemplified by those
already mentioned above. Additional excipients, e.g., sweetening, flavoring and
25  coloring agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of an
oil-in-water emulsions. The oily phase may be a vegetable oil, e.g., olive oil or arachis
oil, or a mineral oll, e.g., liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-occurring phosphatides, e.g., soy beans, lecithin, and esters

30 or partial esters derived from fatty acids and hexitol anhydrides, for example, sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide,
e.g.,polyoxyethylene sorbitan monooleate. The emulsions may also contain

sweetening and flavouring agents.



(4 x 25 nmL). The conbi ned organic extracts were washed with brine (50 nL),
dried 5 over Na2SOa, filtered, and concentrated under house-vacuum at 30C.

The resulwpmgoa@bd d (588 nmg, 2.11 mmol, 79% MH = 279) wasThsedodiss ectly
wi t hout any further attenpts at purifsication. 0 O NI \ Steps H ( \ H NO2
~ NHZ OH OH St _ ep B The aqueous acid solution from Step A above was
stirred with 10% Pdl C under 10 a hydrogen gas atnosphere overnight. The
reaction mxture was filtered through celite, the filtrate concentrated in
vacuo, and t h8yrupsuand efixiregiayle fpumufatedimtyu sweelaningragemnds, dor exmplesi | i ca

|, 4% 2 satyrated with N duct 319 2%
. Nt 2a0pboetnn BT AVENC ity Wirtte, Beh S il ol el 70
2 but USId@aqu:l&@htCa Qé‘é’rbbﬁv@ﬁhdiﬂa%‘rm @@olomg édéents:oumlng agent [ DCC
(Prep. Ex. Brop (Prep. : ] listedin Table | below, the

- indi cat ed am J@emrwmogumle:oamwtm raay besin ke form eha sterilainertable
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- ONH2 1. the khowh@dt asing Ghbsh siiitfie St ddor Wellirdy agehts add Gusplehtiing NH2 1.
Pyi 3rop 4 NO2 OH 2. %% 31H02CO-|%03 267 @2%_~OHE}'€ g~/\

NH 1. PyBge tsrwh@hmvﬁcb%@@nt@n@ ab@ve 25 he stekie fpjectable qreparaisg%rraaya NO2
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PyBrop H@c@ebﬁblddﬂue’htld@sHNeﬂt*e@lhhs?a sbRlion3h %, 2-bOtartd d{bl\l-/kfnﬁng thé83 253 0
of f ~; ~ ~ ~ F% HN ~ 2. 94% ]]5%H02C0-| HO ~1'H O OH
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~N_H NHZ Big3ddtofitlsddiam HibriddSufidh.Hn adtibk/ SéfiRatkellolic 48 20RvER b Aly
employed as a solvent or suspending medium. For this purpose any bland fixed oil
may be employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

15 Compounds of the invention may also be administered in the form of
suppositories for rectal administration of the drug. The compositions can be prepared
by mixing the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum
to release the drug. Such materials are cocoa butter and polyethylene glycols.

20 For topical use, creams, ointments, jellies, solutions or suspensions, etc.,
containing the compound of The invention are employed. (For purposes of this
application, topical application shall include mouthwashes and gargles.)

The compounds for the present invention can be administered in the intranasal
form via topical use of suitable intranasal vehicles, or via transdermal routes, using

25 those forms of transdermal skin patches well known to those of ordinary skill in the art.
To be administered in the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than intermittent throughout the
dosage regimen. Compounds of the present invention may also be delivered as a
suppository employing bases such as cocoa butter, glycerinated gelatin,

30 hydrogenated vegetable oils, mixtures of polyethyleme glycols of various molecular
weights and fatty acid esters of polyethylene glycol.

The dosage regimen utilizing the compounds of the present invention is
selected in accordance with a variety of factors including type, species, weight, sex



1. Coupling Agent 2. % Yield Step Prep Carboxylic acid Am ne Product A, Step
B Ex. 3.Md Step A) 5te B 1. PyBrop 11 N0O2 ~ , i 2. 91% 29% HO2( OH H2NCC
"N_H H2NGpo dilthgvae NHz 3. 294, 264 0 OH O HO2( NHs 1. PyPreg/ukdz/Ness HZN ~
2. 100% 38% OH ~ ~ NH 3. 183, 153 z ¢H O Ho2c / M~ Me 13 NOz NH ~N/ 1.
PyBrop 2. 86% 64% OH HH~ 1 NH 3. 197, 167 z OH O 14 HO2( M~N Me Me~N /
1. PyBrop 2. 81% 68% N02 H Met ~ ~ 3. 211, 181 NH2 OH OH O Ho2c / .H 15
NO2 ~N N/ | 1. PyBrop 2. 75/a, 39% OH NH2 3. 251, 221 OH O HO2( No P,"H. H
Ph~~ ~ | and medicabcandition ot patkyitGHeGavery & the Tenditios thl ledeatedothe~ 1

. P U8 1APdEiadipistafioRg HkERAT avd BeBos Hnefian &f 11 PRty L doRar ne

Product SomdihdinEieot Sribtber i Sidaoryderafian oroRlinaA il dhrrrckiy

- | NH2 1. dey@moipe ahd restrile the@ﬁez:tuveiamoura@f/thwmg caqu@eg t@prevqrmcounter

PREPAEATlarres%XAreverse 91e progress oM?‘ue condmonp 6‘ptrmal precnsné\lr% achieving
concentration of drug within the range that yields efficacy without toxicity requires a
regimen based on the kinetics of the drug’s availability to target sites. This involves a
consideration of the distribution, equilibrium, and elimination of a drug. Preferably,
doses of the compound of structural The invention useful in the method of the present

10 invention range from 0.01 to 1000 mg per adult human per day. Most preferably,
dosages range from 0.1 to 500 mg/day. For oral administration, the compositions are
preferably provided in the form of tablets containing 0.01 to 1000 milligrams of the
active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 0.0,
100 and 500 milligrams of the active ingredient for the symptomatic adjustment of the

15 dosage to the patient to be treated. An effective amount of the drug is ordinarily
supplied at a dosage level of from about 0.0002 mg/kg to about 50 mg/kg of body
weight per day. The range is more particularly from about 0.001 mg/kg to 1 mg/kg of
body weight per day.

Advantageously, the active agent of the present invention may be administered

20 in a single daily dose, or the total daily dosage may be administered in dividend doses
of two, three or four time daily.

The amount of active ingredient that may be combined with the carrier
materials to produce single dosage form will vary depending upon the host treated
and the particular mode of administration.

25 It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the age, body weight, general
health, sex, diet, time of administration, route or administration, rate of excretion, drug
combination and the severity of the particular disease undergoing therapy.

30 Another aspect of the invention is a method for treating cancer, comprising
administering to a patient in need thereof, concurrently or sequentially, a
therapeutically effective amount of (a) a compound of formula (1) and (b) an anti-

cancer agent such as an antineoplastic agent, a microtubule affecting agent or an



Step BNHO- OHOH M HMe OS5 Step A 3-Nitrosalicylic acid (500 ng, 2.7
nmml ), DCC (563 ng) and ethyl acetate (10 nL) were conbined and stirred for
10 mi n. NyvboRiom@bhyl - 1, 3- propanedi am ne (0.34 nL) was addedrtand2/ibizes
resulting suspension was stirred at rgpmtenperature 10 overni ght. The
solid was filtered and stirred wwth 1 N HC . After filtration of the
resulting mxture) the aqueous filtrate was used directly in the next
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sulfonates, nitrosoureas and triazenes): Uracil mustard, Chlormethine,

10  Cyclophosphamide (Cytoxan®), Ifosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylene-melamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, and Temozolomide.

Antimetabalites (including folic acid antagonists, pyrimidine analogs, purine
analogs and adenosine deaminase inhibitors): Methotrexate, 5-Fluorouracil,

15 Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate,
Pentostatine, and Gemcitabine.

Natural products and their derivatives (including vinca alkaloids, antitumor
antibiotics, enzymes, lymphokines and epipodophyllotoxins): Vinblastine, Vincristine,
Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin,

20 Idarubicin, paclitaxel (paclitaxel is commercially available as Taxol® and is described
in more detail below in the subsection entitled "Miérotubule Affecting Agents”),
Mithramycin, Deoxyco-formycin, Mitomycin-C, L-Asparaginase, Interferons (especially
IFN-a), Etoposide, and Teniposide.

Hormones and steroids (including synthetic analogs): 17a~Ethinylestradiol,

25  Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, Dromostanolone
propionate, Testolactone, Megestrolacetate, Tamoxifen, Methylprednisolone, Methyl-
testosterone, Prednisolone, Triamcinolone, Chlorotrianisene, Hydroxyprogesterone,
Aminoglutethimide, Estramustine, Medroxyprogesteroneacetate, Leuprolide,
Flutamide, Toremifene, Zoladex.

30 Synthetics (including inorganic complexes such as platinum coordination
complexes): Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, and Hexamethylmelamine.



Step A 2, 2-di ethoxy-ethylamne (4.2 nlL) and 3-hydroxy-4-nitrobenzoic acid
(5 g) were reacted according to the procedure set forth in Preparative

Exanpl e Avo9bemmeds (40% yield, MH = 299). Et~ NO2 ~ S NH Bb®/dddb/és6H ~ OH 2
WD 02/071921i PCT/ US02/ 02888 3S Stea B The product from Step A (806 ng) and
P4S~0 (1.5 g) were heated to 130C, then i mediately cooled to room
tenperature. Water was added and the resulting m xture was filtered The
filtrate was extracted with ethyl acetate and the organic 5 phase was dried
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literature (Khimya Geferotsiklicheskikh Soedi nenii 1986, 328-330
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di net hyl t Ituent is reduced according to the

proce ur%ﬁﬁ% tggot% %8@?3’?‘\?@@ Exanple 2, to obtain the pyrazol e product
15 shown. PRERfRAGHYForiKaNZidard effebtivd-adivmisdhtidd of-most@tthése ~OEt (~S O O
20 The BOC am not hi ophene conpound (as prepared in the literature [J. Og.

Chem 198bemstherapgutioagents are knowattedhowe pkilled in thegarby haddtion, their
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5 Step,A.The title °
conpdfind quﬁfﬁnlﬁ?ebo[bé&%g é@&@rﬁ@t'% %d'P?lewa‘/’Ecé@’TS\PF @qm@@ﬁm&lontvg e
NJ 07645-1742, USA), the disclosure of which is incorporated herein by reference

thereto.
As used herein, a microtubule affecting agent is a compound that interferes
with cellular mitosis, i.e., having an anti-mitotic effect, by affecting microtubule

15 formation and/or action. Such agents can be, for instance, microtubule stabilizing
agents or agents which disrupt microtubule formation.

Microtubule affecting agents useful in the invention are well known to those of
skill in the art and include, but are not limited to allocolchicine (NSC 406042),
Halichondrin B (NSC 609395), colchicine (NSC 757), colchicine derivatives (e.g., NSC

20  33410), dolastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxe! (Taxol®, NSC 125973), Taxol® derivatives (e.g., derivatives (e.g.,
NSC 608832), thiocolchicine (NSC 361792), trityl cysteine (NSC 83265), vinblastine
sulfate (NSC 49842), vincristine sulfate (NSC 67574), epothilone A, epothilone, and
discodermolide (see Service, (1996) Science, 274:2009) estramustine, nocodazole,

25 MAP4, and the like. Examples of such agents are also described in the scientific and
patent literature, see, e.g., Bulinski (1997) J. Cell Sci. 110:3055-3064; Panda (1997)
Proc. Natl. Acad. Sci. USA 94:10560-10564; Muhlradt (1997) Cancer Res. 57:3344-
3346; Nicolaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-
085; Panda (1996) J. Biol. Chem. 271:29807-29812.

30 Particularly preferred agents are compounds with paclitaxel-like activity. These
include, but are not limited to paclitaxel and paclitaxel derivatives (paclitaxel-like
compounds) and analogues. Paclitaxel and its derivatives are available commercially.
In addition, methods of making paclitaxel and paclitaxel derivatives and analogues are



10 hydroxide in a suitable solvent according to procedures well established
in the art to obtain the lithium carboxylate internediate shown. St ep B

The |ithiwpeardexyl ate prepared as described in Step A alp@\mysbg;/o;gwpl ed
wi th 15 di met hyl am ne according to thes procedure outlined in Preparative
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-t enper at &vd) 1,984 7D 978, ard5f496:%0@d, the solid material was rinsed with
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steps) o hoxy- r ono- enecar boxyli1c 37.0).
Step C ch-lc&mtﬁ(ﬂ@@z{) Brehds Marmbcel- Set H&x t 34- 13460 Rovwan sy (996N dcNatlokgaht.c

added br 4% B2 BFF-32PBK nbphosphon um hexaf | ot ophosphat e ( PyEr op. 12. 363,
gz d5 dlnTrgl))pr og ﬁecgtﬁcgﬁa? ?&H&)&R{blé’%ﬁgbﬂ?ﬁ Qgént@rﬂa'ﬂq%é é‘ss Eeﬁ%ir@”tbn% @%n%nm’"; )
di | uid wuch assaysrknown CHbhE &rt, egd a semiautomated assay which measures the
tubulin-polymerizing activity of paclitaxel analogs in combination with a celiular assay
to measure the potential of these compounds to block cells in mitosis (see Lopes
(1997) Cancer Chemother. Pharmacol. 41:37-47).
Generally, activity of a test compound is determined by contacting a cell with
20 that compound and determining whether or not the cell cycle is disrupted, in particular,
through the inhibition of a mitotic event. Such inhibition may be mediated by
disruption of the mitotic apparatus, e.g., disruption of normal spindle formation. Cells
in which mitosis is interrupted may be characterized by altered morphology (e.g.,
microtubule compaction, increased chromosome number, etc.).
25 In a preferred embodiment, compounds with possible tubulin polymerization
activity are screened in vitro. In a preferred embodiment, the compounds are
screened against cultured WR21 cells (derived from line 69-2 wap-ras mice) for
inhibition of proliferation and/or for altered cellular morphology, in particular for
microtubule compaction. /n vivo screening of positive-testing compounds can then be
30 performed using nude mice bearing the WR21 tumor cells. Detailed protocols for this
screening method are described by Porter (1995) Lab. Anim. Sci., 45(2):145-150.
Other methods of screening compounds for desired activity are well known to

those of skill in the art. Typically such assays involve assays for inhibition of
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ver e sepagaiopdingth eha@ipeats ptatyedls Wasi Riwieith thietdit. GtidiHLBe GRPardnk tetitbse

adjusted to pH --8 using a saturated NaHCO3 aqueous solution, and the

separ at edskifeshin the|ast that fhriadmipisirationaaiiha gheaiatherarsiie agaat Haniadiatigrer

B. The neyt ' 1.0 S | 4),
the ext r S L FaT RETRERE PR inoth HEREER 60 00 A s Hie khfin Bfeles
undlerzds ed@rgtad dhbﬁ&ﬂhémﬁe?tigiagenﬂ?ﬂcﬂgr ca‘diatimiﬁedamsﬁn matmsé'h : . cklep, iaf the
titled product. Ogapic |layer B from apov s. washed wit rine, an
concent r a@@?r@%“%%’ﬁhIthe\KﬁPWF?QQQSOf%%éP'ﬁ?é&Y}ES‘F‘% Z’ﬁ%ﬁ'@[?@%“tﬂ@?@%@%m
= 50:1) 45 9y i i ' igbs8Fred
oroduct | e, APl d s Ty BiifisRBuGARTbE GaRdh Fow itnb obseRve
“N=di et hyéfféeth ofl tiux gdehinisiened therapeyticeagerds Kicx aantirgopilastie. &eng of sadigtigyH+ =
187.0). PoerlE ItDrﬁ‘eRég%ié/n : A VB W o the Sbstnad régpg%gesogf the.dsease fother 1 20 25
30 administered therapeutic agents.
In the methods of this invention, a compound of formula (l) is administered
concurrently or sequentially with a chemotherapeutic agent and/or radiation. Thus, it

is not necessary that, for example, the chemotherapeutic agent and the compound of



Aniline {12 nmL) dissolved in absolute EtCOH (150 nL) was added dropw se over
6 hours to a stirred ethanolic (150 nL) solution of diethylsquarate (20 g)
at 0C. Afyero2abdoEi Ng at room tenperature overnight) the rpegaido®isgs Xt ure

was filtered and the filtrate concentpated in vacuo. The resulting residue
was washed wth cold EtOH and ether to give the above product {23.5 g, 92%
M+ = 218). PREPARATI VE EXAMPLE 31 yNH2 + ~ .~ ~ t~ O&t iNN-~~O ~,CH EtO

Cet pHH O WD 112/07Cr92G PCT/ US(12/0288% .11l The conpound from

Pr epar at |fOB‘nEb8a(rhbDéth.EQTE(d13¢I06\ ayd thesewnpednd phfcameis (1), sheuiHbe pominisiereds

dded d d, et | 1 f
et hy s bl eSS fir oM sydtagdng ' 1080V EnER Gt A S RRHEbOT P
concentr aééé‘én'tlals'y@m!ﬂlanéﬁds hminisgHtion ROwER WitHitethelddibireihalivn ©P kEBkilled
chr orrat ogr aphy (silica gel, 0-5% MeOHI CH2Cl 2) to give the product (65%

= 30%linigiar: 178. 60) . PREPARATI VE EXANPLE 32 Step A/ \ [/ NO2 + NN~ ---

G ssoPved n kg, Bl R impBLY S LY inlia fh el s oBenetfle seany

2. 8mol ) dmﬁoﬁtdék@toabwaam@tm@wrrﬂnmrﬁé phéﬁﬂaééutlo@l)@cﬁrﬂbbmbﬁ'émdﬁa'ovl nut es
and cooled to OC. During this tine a precipitate forned. Azetidine (0.39nl,

5. 8nmol ) Reeausgri diftasant physiceh endohemisalgharadaristics: hrya to derdminisigredity
and 111t SHGEIERES, P exaib, the ool i forr e (el sy fiRtred of

The filt rtatgenmatewmi:matntam@m!ruopdrle\feledwévgofcwmjefnhe hhenwtn@'aapbyc 8668p

Et CAc/ He h d 6 39, 09 M—%

82 48@m Xl%l @Fﬁtg@%lﬁtr%ve\;ﬁq#y rﬁg]g de’;eréira%tlonlo H}"g mode admtmﬁtrc)atlon
12.88(m énﬁh&@tﬂ‘(hs@f@ht?b?Edﬁnr‘nsfra?or‘{" Wi&re p osslee"lh%'@s%N ufedp The
nitro conmpound (0. rom Preparative Exanpl e 32 St ep A was

di ssol vedcompnstlthranSWGQI%tfm) tfmlhlnewledlgecbf\the hklﬂed/d:muibﬁnun'ﬂw irdighydr ogen gas
at nospher e, gverni.ght . The rec@ct i on,m d throulglgbcel | te the

s o AR can Bl e Rl b HstanliSRed BIRIBESE Kbyl

(12/(17h9t%nP§’a’éééi5bb&4 9%8§§ser\1ed 'éff%ﬁ (r?é)@o niddekof stinfrdtrati ﬁ"&nd
4.57(bs, 4H). 6.75(m 1 H), eéxmmcl H ppm PREPARATI VE

EXANVPBE staﬂgwéaﬂnwmstrﬂlon san\b@ m@fledbmmze Rill BMep B,~ HOR2 O5

ol o gL ne IKESHERTIBIAN RShobBRA RIS A o FERERledfs

Product s segasret ami/em radtétloiﬁalhll deEéhd RipoRkke dwg@@@l@mﬁhe(attwddwg%hm:ﬁﬁ@éu@t
Yi 1d/ 1 O HO 33 HO NO2 di net am ne H2N ~ 1. 75% O OH i1 n THF
their judgement of the condmon of the patient and the appropriate treatment protocol.

.\3

The compound of formula (1), and chemotherapeutic agent and/or radiation

20 may be administered concurrently (e.g., simultaneously, essentially simultaneously or
within the same treatment protocol) or sequentially, depending upon the nature of the
proliferative disease, the condition of the patient, and the actual choice of
chemotherapeutic agent and/or radiation to be administered in conjunction (i.e., within
a single treatment protocol) with the compound of formula (1).

25 If the compound of formula (1), and the chemotherapeutic agent and/or
radiation are not administered simultaneously or essentially simultaneously, then the
initial order of administration of the compound of formula (1), and the
chemotherapeutic agent and/or radiation, may not be important. Thus, the compound
of formula (1) may be administered first followed by the administration of the

30 chemotherapeutic agent and/or radiation; or the chemo-therapeutic agent and/or
radiation may be administered first followed by the administration of the compound of
formula (1). This alternate administration may be repeated during a single treatment

protocol. The determination of the order of administration, and the number of



NO2 ~NH~/ 3 HOOH~/ 2 ~\ N2 1. 70%0HNpHOO ~O1 NOI ~ N2 | ~
O3 HO2/ ~/ 1. 68 OHO~NHR O O HNONOI ~ NHz 1 NO2 ~ NH2 NH O
OH 36 HO Wd g/0h60eH3 1. 39% O O H3C0 OCH3 WO U2/ 07(92( > pckAiso2/02888

PCT/ L1 S02/ U2888 P Ex. Carboxylic acigg Amine Product Yi Id | No2 ~ 1/ / 1
37 HO~/ ~ NH2 1. 66%p OHNH2 HNOH O/ | N02 / 38 HO~ 1 NH 1 ~ 60% OH

NH2 OHNOH O/ I wNO2 ~NH2 ~/ | 39 HOOH ~ NH2 1. 51% OHNCOH O/ 1 ~ ~
| NO2 1. 97%/ 40 HOOH i ~ | NH2 ONH2 HNOH O/ | / NO2 2M net hyl am ne |

~ | NH2 fepedititng bf Honfilistratior-bf éitHaHrksetic agé\ht%nH@atré&%ent protobdbk is- / |
NH 1. 81%O-| 2 OHN OH O N0O2 2M et hyl amine ~ | NH2 64% 43 HO OH in THF O

.0 OH / | wellwithingre kmowiedae of the sklllﬁi PmySIQ@%QﬁQEI@V@Mad)OH afthesgisease heig
PCT/ LI S {raéwff?d ffﬁa condition of the patient. For example, the chemotherapeutic agent

and/or radiation may be administered first, especially if it is a cytotoxic agent, and then

5 the treatment continued with the administration of the compound of formuia (1)
followed, where determined advantageous, by the administration of the
chemotherapeutic agent and/or radiation, and so on until the treatment protocol is
complete.

Thus, in accordance with experience and knowledge, the practicing physician

10  can modify each protocol for the administration of a component (therapeutic agent--
i.e., the compound of formula (), chemotherapeutic agent or radiation) of the
treatment according to the individual patient’'s needs, as the treatment proceeds.

The attending clinician, in judging whether treatment is effective at the dosage
administered, will consider the general well-being of the patient as well as more

15  definite signs such as relief of disease-related symptoms, inhibition of tumor growth,
actual shrinkage of the tumor, or inhibition of metastasis. Size of the tumor can be
measured by standard methods such as radio-logical studies, e.g., CAT or MRI scan,
and successive measurements can be used to judge whether or not growth of the
tumor has been retarded or even reversed. Relief of disease-related symptoms such

20 as pain, and improvement in overall condition can also be used to help judge
effectiveness of treatment.

The following examples illustrate the preparation of some of the compounds of
the invention and are not to be construed as limiting the invention disclosed herein.
Alternate mechanistic pathways and analogous structures will be apparent to those

25  skilled in the art.

PREPARATIVE EXAMPLE 1

NH
NO, + N‘H SteE Ai MQ 2
HO Step B OH

2 OH

(o]

OH OH



P PEx. . Carboxylic acid Am ne Product Yield\ ~_ ~ / \ N0O2 O~ ~ NH2 1.
19% 45 HO O OH ~-NVNH ~N~/ N OOH O C C / \ 2M/ 46 ~ N2 di net hyl ani ne \
~\ NH2 RyoR5Meble O OH in THF /N OH O/ \ / 47 HO ~ NO2 OpHrrusizozssf\NH2 1.
39% OH ~ V OH O Preparative Exanple 48 St _ ep A0 0O 0O~ 00 0~ 02N 1 ~ CH
CCHHN~ OQZN\ Ni * Ii 5 10 15 3-Ntrobenzoic acid (1.004g, 6. O0Omol) was
conbined with N, N diisopropyl ethylam ne (6.25nm., 36.0mol) in

di chl oronet hane (60nL). Bronp-trispyrrol odi no- phosphoni um

hexaf | uoSt@hésphat e (PyBr OP)) (2 809, 6. 0mmol ) was added to the sol ution

. hydr ochl or i de (L ToBgTORC atb 500,48 2 TS el Wi Rahi®iics aee) o,

was stirnsg mgqrarﬁugéih%l eﬁfét@tfe (t1b'rﬁL}W€Fé &@ﬂb.h@a@ndoét.mfdfqrmcmm Irg j-gqloand
product was isol ated col um chromat ography (1:9 Et QA roduct was

- i sol ated pagohdnyemeﬂwrsﬂl(w?anu) wéae @dged mnglttheuewiang @uspen%@a wes stiregsy,

95% H_NVR 4

2. 39(% fogm téﬁ‘%%@ﬂ*ﬁc’%)%@ts% 60&%7%@ eé%d% %—&” F%”%#(‘%Qé %hw
7.62(m boh'):ent?até&(dm/nlarhﬁ legcﬁﬁylpm‘ﬂe(ﬁdﬂ)\péﬁhed WW\@N Néﬂli?%b%@ueous

PCT/ US(12/ 02888 St_ ep O N ~ N The nethyl ester
(1.79g, @h@smvtﬁS)a%@ea|a§§cﬂ>¢@@t¢dnwahc539ﬁ@/ \Mteeweseﬁmqrggmqpf&serwr'e
t enper at

sol ut1 on Ve RpYAIOHENYSOR ifeied dnd epcamty AElH) |aths, PRt thoTosidue

3. Omol) Webb@tweépdatemfnrmat@rapmp(tlﬁoargeln@%ﬁﬂedmeQC&f $auratd;d Wlt’hl me the
reaction was concentrated and then taken up i The sol ution was '
ext r A8t ed\ANd) 93 ¥Rthefesires: srEpPoUE( %J@Su&ﬁ h V\/é-’§7t) hen acidified and
extracted three times with ethyl acetate, The organic fractions were then
dried ovesies@fdi um sul fate, filtered and 10 concentrated. Product was

| sol at ed | um chronmat ography (95% Et OAcl Hex, 0.05% HOAc) to give the
product (1. 66 The peductHiromMRep3Dabie wae:[s@m:e)d vaith 40YmPdAHunder. dBydrogent) ,

} El)Z( n)7 @eﬁt@sp&g}%oﬁ%ﬁ%tzi%@re%m@ﬂ mlxture vrv@\s %‘ It(la_Péd ﬂr%ro 7g(h”3;el|3fe I@\e flrtraqg (m

concentrated in vacuo, and the resulting residue purified by column chromatography
15  (silica gel, 4% MeOH/CH,CI, saturated with NH;OH) to give the product (129mg, 43%,

MH+=237).
PREPARATIVE EXAMPLE 2
A, e O
NO PyBroP / " PyBroP 1 DIEA
OH CH,Cly
Step A
20 Cyclohexylmethanamine (0.7 mL., 5.35 mmol, 2.0 eq.) was added in one portion

to a stirred solution of 3-hydroxy-4-nitrobenzoic acid (500 mg, 2.68 mmol, 1.0 eq.),
diisopropylethylamine (DIEA) (1.4 mL., 8.03 mmol, 3.0 eq.), and
bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP), (1.30 g, 2.68 mmol,
1.0 eq.) in anhydrous dichloromethane (25 mL) at room temperature under a nitrogen

25 atmosphere. The mixture was stirred at room temperature for 12h and diluted with 1.0
M aqueous NaOH solution (50 mL). The mixture was extracted with dichloromethane
(4 x 25 mL) and the organic extracts were discarded. The aqueous phase was

acidified with 6.0 M aqueous HCI solution to = pH 2 and extracted with ethyl acetate



10. 04(bs, 1 Hppm. 15 Step COOHOOOHOO02NI wWN~ HN |1 ~ N The nitro
conpound was di ssolved in an excess of nethanol (20nm) and covered by a

bl anket ofyoan@add2c 5% Pal | adi um on carbon was added (cat al Wir@)so@pshsgt 20
hydrogen bal |l oon was attached to the §4 ask. The atnosphere of the system
was purged under vacuum and replaced with hydrogen. This step was repeated
for a total of three tines. The reaction was then stirred under hydrogen
overnight. After this tinme the balloon was renoved and the sol uti on was

filtered (4 kr2Rugh)cdihetaomizined egrriy extraeisavere washedwvith biser&Aonl.), dried

filtrate oQeen d apd dri um 2 Ri-Qul 1 he
- desi rod 8B NeSEHohlERE AR Eotierifmust uhBBC RS Rdtilm o0 Bp T oS ke
2H), 1. 5%% 58$‘|}n29 D. ﬁBﬁﬂholZ?@% Ms%rmgl) Ms @seb%f@ct@ Wﬂho@aﬁ?(fﬂitthér H)
5.39(m 1 , 2H) , 75(m 2H), 12(m 1 Hy ppm Mass Spectra)
* cal cul at @&emsatpuuh@atlomg 1 (MF1 )+ V\D 02/ 071 >92(. PCT/ US02/ 02888 .| ;
PREPARATI VE EXAMPLES 49-51 O Step AORNH + OzN ~ OH Step B H2ZN ~ N R z
Step C1 / H5 Followi ng the three-step procedure set fgrth in Preparative
Exanpl e 48 but using the rxyI|c a(gmdrénd am_pe |i st d LQ Table IV
bel ow, the foll ow re obtdiPrred, T rboxylic acid
Ani ne Product % . p -ﬁ&m 0 -~--tH S ~N - 43%
ONOCIHHZN HN G 50 HO z 36% O M0 O O1 NOz I[C 2N HzN O NH
7.6 /1551 HO p MeO O HO O 10 Meparative Exanple 52 HO O O-%Btep A O OH + ~
St P-. ~NHz N~/ HZN 1 ~ ~ Step Cl ~ CHO NHz St- ep A

Step B
The aqueous acid solution from Step A above was stirred with 10% Pd/C under

a hydrogen gas atmosphere overnight. The reaction mixture was filtered through
celite, the filtrate concentrated in vacuo, and the resulting residue purified by column
10  chromatography (silica gel, 4% MeOH/CH,Cl, saturated with NH,OH) to give the
product (319mg, 62%, MH+= 249).
Following the procedures set forth in Preparative Examples 1 and 2 but using
the carboxylic acid, the amine, and the coupling agent [DCC (Prep. Ex. 1) or PyBrop
- (Prep. Ex. 2)] listed in Table | below, the indicated amide products were obtained and
15  used without further purification.



15 3-Nitrosalicylic acid (2.00g,

10. 9nmol ) was conbi ned with

1, 3di i sopropyl carbodiimde (1.71nL, 10.9mmol) and 4-(di met hyl am no) pyri di ne
(cat al yt iwp ob7¢dbechl or onmet hane (150nL) and stirred for a pewushinesises.

WO U2/ U7192(~ PCT/ USU2/ 112888 - ~I

(0. 6649,
10. 8mol

Tri et hoxybenzyl am ne hydrochl ori de

2,4,B

2.8mmol ) was added along with N, Ndiisopropylethylamne (1.88nl,

) -

The reaction was stirred overnight.

After this tinme the reaction

was concentrated and purified by col um chromat ography (111 Hexane/ Et 0Ac)

to give the product (1.62g,

41 %

5 'H NVR (300 MHz, CDC13} 83.83{m 9H),

4.72(d, 2H)) 6.17(s, 2H), 7.01(m 1 HIabRdg(m 1 H)) 8.18(dd, 1 H),

- 8. 25(dd,—THppnmmT—vESS Ttra, cacut|ted 362, L, foundl 1 .8fging Aghitl] ) +
Step B 3- N| trtosalicylic-2, 4,6-trimethoxybenzyl am de (0.1469% Yieidstap! )| from
Step A 16 hovermaglicaebi ned vinikea sol ution Bfodutd f | uor opatéEB

- aci d/ di ¢hPbr dnet hane (1:1, 5nl). The rlaction was stirred $.8H St8p W nut es.
After this tinme, TLC (309 indi rti netepBi al wag
present .| The|reaction was| concentratedf and drie n the vacuum line. [The
mat eri alj] was |puri fz by col u chromat ogr aphy | H2 G2 ) to give
the prodt 0.06 15 kHMNIR (3p0 @ B) 37. 168 mysledeh . 8. 28(m
1 H), 8]49(m Hb,tf, (12. 2% 1 Hppm St, 8P COrhe nitro campnaod (O.|32g,
1.6mmol } from St ep "®bovie was di ssol ved in an excess of net hanol {4Q0m)
and cove&%iﬁﬁ% . eH=EHC e waS—aeraet—
(catal ytjic) @and a hydrogen bal loon was attache the fI ask. The 20
at nosphere off the t em mas !put,\g@_ﬂ under NHyepl pt&uBap t h
hydr ogen. 4rhils st Yplepeated for a)tot ootChHee ti mp3.109%a81Peadt i on
was then stift&4Cun hydr oger over ni ght. Aitgr this ting?he2Bal | oon was
rermoved [and the solution fas filiQ@Hded t hr ough lite foll pwed by several
rinses With frethanol. The[fiTtrate was| concentrated and dfied on the jvacuum
line to providet esired anrtine prhduc 5(0 7g, 70p9. "H NMR (j300
MHz, d4-|MeOH) nb. H) '&' m 1 ppm.pryBigd' O
02/ 07692G Pm'/gégé 02858 - 47 ép A P at v 52 90%273%6 ep A W
~pH Stepg B ~ Qh’-l NGz M2 3- [NIi‘ttlroSaI acyly ¢ acfH (2 00%,281.@59mol|) was
conmbi ned witl 1,3 5 diisoprOpyl chrbodi|mde (1.71 n, 10.Pmol) and
4- (di netlhyl am no)pyridinel (catalvtig) In dichloronethane {(150m.). Metlhanol
was added and the reactioh was stirred|for 2 hrs. After this tinme the
reacti or was |[CONCeA ated and puni fied (311 H E)
to give |t hg |Jret hyl O 0.3 5% . éf’ /53 92(s,
3H), 7. 11 (dC HdZC gd, 17FAp, 8.1 5281 %5 ppml St ep
B The niftro corrpounao’?o g,H@. enhioi) tP excess of
met hanol 1520 H

1. PyBrop
7 /Q\NO /A( HA»;-QJ"HZ 2. 100%, 26%
HOLC 2 HO N-H H © 3. 255, 225
2 OH H
s ¥
:\[_ Vo 1. PyBrop
I I CQ\NOz /i\ HO HN\H/Q\ | 2100, 35%
Z¥  OH HO  N-H Il "% |3.283,253
H
= R
% R 7\ 1. PyBrop
IS e
HOL™ bH H O OH o
S
1. PyBrop
10 NO six HO HN 2. 100%, 33%
HO,C 2 HO N-H NHz |3 241, 211
2 OH H O OH



25 (40nL) and covered by a bl anket of argon.

5% Pal | adi um on car bon was

added (catalytic) and a hydrogen ball oon was attached to the flask. The
at nospher wb2/d7beesyst em was purged under vacuum and repl agggysihfoikss

hydr ogen.
hydr ogen over ni ght.

under

This step was repeated thregatines.

After this tine,

solution was filtered through Celite foll owed by several

rinses with

The reaction was stirred
the ball oon was renpoved and the

nethanoL__Jhﬁ,ﬂi|tLaip was concentrated and dried an the acuun1L1ne (6]
provi de |t he desired aniline product (O 18g, 68% . 'H NNR /Y éﬁ;?leNBC»
83. 92( bg, Prapi)|, . 9(dd 1
- H ppm NaEsx. ﬁ,pcgrbz’%'ggmd | |t ed ‘?r% f ound 168 g?c@?g )+ Pr Exanpl e
540 NHZ HN \ NHz 0 0 ~ NHz | + ~o~ r WO U2/07f>>92|> 2%L2388
-48 Pherfytengdr am ne (2. 209, 20NMor ) _was df SSof ved T pyTarire (ZC..‘._} and
chilledjto 0. Ace anhydri de .89nm, 20 and di ch| oronet hane (I O)
were m xeq,ard adé%pvm se to@ sol uti g@er 15m n TheyBrapact i op was
stirredi{for § 2t hen wa d to anbie Af F 2. APe2%%Bl venpt was
evapor at|ed. 1he‘?e5|@we waklMD86t r oed Wiat'R tolmngigL Be94idbder vacuum
to give|the gbove conmpound as a solgyd {2.8g, Ao VR| (300 MHz,
ds-DNBCW=Ez I5(s, 3t), 4. 0-5. U5( DS, SN PR A QL) I ry—*o=8ﬁfﬁ?=f=ﬁ%?
7.00(t, |1 H, '%hg 1 v 9. 30Y;s, 1 10 Preparatiye Exanple 55 NH2
~,0 NH{, O9 C --- ~ NH"~ ani ne (5| @GypARNMDI ) | Was
di ssol ved ®n [di chl 0 ane (50ni). nethan=SUMD%thgch oride
(3.6n, [46mml) in dpﬁhoronethane (50 MBy18Bi1sR stifring.
After 16hr, precipitate w emai ni ng sol ution
was evay i th 0. 65%._. Mis
Spectra, cal qul ated: 186. tlve Exanpl g 56
Br ~N NQZ p~ |$t@&p brom de B 0g,
0. 0231 nol4s, |THF ( 1 ’°§ ed Lo a
seal ed tlube. [The reagfi on| m xt ur gﬁ
Renoval |of the sol vent,
extractilon w nere drled oper
WO (12/ §7@926 PCT/ US( 12/ 0p8 puri V
col um I(Jhromelt ography (25% ﬁe%cl orrpound (5. OVg ,
99% . 'H NWR|(H5)0 d- CHC13) 5(m (sY r 7, 5(t,
1 H), 7{7(m [2H), 0.l Hpph 5 st] cﬁ}(fqaia 574,
0.0206n91) fron1stepm$ was di ssol ved
H02CQ N’H
NO, O 1. PyBrop
15 OH 2.75%, 39%
3. 251, 221
' O
HOZCQ\NO pr N | P 1.DCC
16 2 H H NH 2. 33%, 95%
OH O 2 13,273,243
HOZCQ O\ 0
NO 1. PyBro
17 o Q H QJ\@ 2. 62%, 47%
ﬁ NH, | 3.265,235
OH




(1 OOnlL) and stirred with 10% Pd/ C under a hydrogen gas at nosphere
overnight. The reaction m xture was filtered through celite, the filtrate
was concenbprahag@nd purified by col unm chromat ography ( Ep@iasstiedssd 3N
20/601'1 ) to give the above conpound ;3. 14g) 79% . 'H NMR (300MHz, d-DMSO)
82.5(m 4H), 3.5(s, 2H)) 3.7(m 4H)) 5.4(s, 2H), 6.6(t) 1 H, 6.7(d, 1 H),

7.1 (m 2H) ppm Preparative Examale 57 Br N ~N NOz N Step A + ~~ ---~ ~ NFI

\ NH Step BI i 20 25 St- ep A 2-Nitrobenzyl brom de (5.0g, 0.0231 nol),

THF (50L) ahd i m dazol e {(4.72g, 0.0694npl) were added tq 1Couplimigddentibe.

The reapppan| mi xture was |heated to refll ux overnight. The |Stevesid Stens

evapor a} qgi 0 Cgrhexylie 2aidildue WIS was| t aken RA9IN%t wat er ( @@Bﬂ.‘? and

extracted with Et OAC (3x80m_). The conpbi ned organic phase E%‘ Eif\le over

Na2804) canchntratad in .\ lacHo {0 ci ve lt ha docl rad f"f\n“':\f\l rst¢ _ 7% !
 H NWR ( .7(s, 2H),, 6.]9(d, 7.1(d)1H), 73(5

7.7(t, 8. %('H\ H) ppm Ph_ 02/ 117fi 92]{ PCT/ us(12/ q288R

ill Ste ound (2 23g, |0.01 "MOmo rom stlepPBRs di slsol ved

in nmeth irred with 10% Pdift un dréé%ﬁggg{

at nospheg reaction mxture was fi ew@t elitie, the

filtrat and pur| fi ed chr ongt ography

(DCM Me ; 3 9304——bL-MNVR

{300VHz .8(d 1 H, €.9(d,

1H, 7] .9(5_, HH)Dtp Bré

Pr epar a CI ~Ni %/ep QI—- X2 HG. st9% g2, St ep B |

~ O-N~ B ol (4. 30nmor ) ol ved 3. o1 Etu®H (40nL)

and the ?Idl met hyl@ni no) et hyl| chl ori de

hydr ochberide (5 569 __234n 4pml ) —and_KOHI(3-8g—63-Qumnla-La-BuQH (500l and

DMF (10nL). The reactlon m xture was heated to reffux overni ght. After
cooling to roomtenperature, It-“’ : )l vent was evapor at ed
under reduced pressure. The remfarfrt SSTC &S-—put into water (400mn)
and extracted with Et OAc (3x100ni). Subsequently, t he conbi ned 20 organic
phases were washed h 5% NaOH (®#x100nL) and dried gver sgdium sulfate.
The solution was ¢ NGt edwaas puri fi edSI8P &gl ummchr o raphy
(109%eCH DCV) t g gve( the product M. 359) SEWHB H NVR (R0 , 13)
82.48(s, 6H), 2.93(2)°PH, 4.36(t, MZ,H)-H .16(dd, 1 H) /7. 20(0u

e

Step A
3-Nitrosalicylic acid (500 mg, 2.7 mmol), DCC (563 mg) and ethyl acetate (10

mL.) were combined and stirred for 10 min. N,N-Dimethyl-1,3-propanediamine (0.34
mL) was added and the resulting suspension was stirred at room temperature

10  overnight. The solid was filtered and stirred with 1N HCI. After filtration of the
resulting mixture, the aqueous filtrate was used directly in the next reaction.

Step B
The aqueous acid solution from Step A was stirred with 10% Pd/C under a

hydrogen gas atmosphere overnight. The reaction mixture was filtered through celite,
15 the filtrate concentrated in vacuo, and the resulting residue purified by column
chromatography (silica gel, 4% MeOH/CH,Cl, saturated with NH,OH) to give the
desired product (183 mg, 29%, MH" = 238).
Foliowing the two-step procedure set forth in Preparative Example 20 but using
the carboxylic acid and amine listed in Table I} below, the Products were obtained.



1 H, 7.63(dd, 1 H)) 7.97(d, 1 Hppm 25 V~' 0 112/071920 PCT/ US() 2/ 02888
51 5 10 Step B The vitro conpound (1.35g, 6.43mmol) from step A was
di ssol vedwonzhkobt (50n) and shaken with 10% Pdl C under a pyaiQgeisgas
at nosphere at 10 psi for 3h. The reaguion m xture was filtered through
celite, the filtrate concentrated in vacuo to give the above conpound
(980ny, 85% after colum chromatography (DCM MeOH NHaCH = 201110.1 ). H
NVR {300MHz, CDC13) 52.46(s, 6H), 2.95(t, 2H), 3.60(bs, 2H), 4.21 (t,2H),
6.81 (m 2H), 6.95(m 2H) ppm Preparahﬁ@@élrrpl e 59 NOZ NO- NHz 8r Sty | W
N~ St ep ) Stet =—Ntri-obetz u1|| te q D"\ u 3+ "D|)
- was di s§gf\':/,éd clawl c57§rﬁ_). Af "ﬁ‘eES 20 25 adigl'll tdlﬁgn of di ,FH am ne (2.0N
i n THF, F9=ST T I8 0mmor ), —f[iTe react r oI Xt or e-was- strrreg 1%F/THWIIL.
Subsequbnt]z the mixture Wagybut into wafv,gr (200n.) and (§t§3§ct ed wijth DCM
* {3x100ntL) i jani € phases e eNdrl ed r sodliumsulfate. The
solutio itn V}N: to gi|vg, /t—h_pur mqgtgnd (540ny, [{32%
after c _INHMOH = 20 % H NVR { 300MHz,
CDC13) ﬂ(t, 1 Hy, {d 1 H, 7.43§(t, 1
H), 7. SL(W T |}‘r.rp‘||| Ot = V4 ﬂg-—-r %%é%: om

14

step B J\B.Széil skol ved_in MeQH (50m.) and|stjrred with 10% Isg under a
hydr ogeh gas atm)s over nj 'ﬁ‘t> The re%:_ty on mxture wa Pl tered
t hrough| celite} the ThNed e entrat d M vacu gi vé the above
conpound {400rrgH02-C800Hafteir col chramat o MeOH NHAO0H =
201110.1 ). WO (12/117692G 52 PCTWH SQ2/ 028§§ Nifgy (300MHz, CDCl a) 52.'32
(s, 6H)|_3.62(5, 2H), 4.11[(bs, 2HH 6.42 1) ,06.85 (m 2H) ppm
Prepara;ive Exarrple 60 5 Wi NO- CH T + ~ f Step Al T V10l Step{B / /
NOZ NH2{ O-28- Step CANO-N /| o~--~1 [/ ~@ep A itrongla.emol (5.0&,
36. Omo|) was put i e@r%}ﬂﬁ:}_._\Afte dditi o NH,
2
HO,C H N ow
OH N H o
H
1. 52%
24 HO,C Me Me,_ 0 2.238
NO» Me'N\__\ N
OH N-H NHZ
M’ OH
e
N

PREPARATIVE EXAMPLE 25

Eto
S: )~r~|02 + >__\ Eto
No—H e Doy NO.
HOO OH Eto H Eto
Y, OH
Step A

2,2-diethoxy-ethylamine (4.2 mL) and 3-hydroxy-4-nitrobenzoic acid
(5 g) were reacted according to the procedure set forth in Preparative Example 2,

Step A (40% yield, MH* = 299).
Et
Et§_\ \p\Noz > s~ ( NH,
OH OH

10 © N




NaOH (1.44g, 36. Omol) and di bronoet hyl ene (27.0g) 144. Omol) the reaction
10 m xture was refluxed for 40h. After cooling to roomtenperature, the

m xture wee pMbeob1t 0 wat er (400nL) and extracted w th Et Opertikedfaed) -
Subsequently, the conbi ned org. phase?, were washed with 5% NaCH (3x100n1_)
and dried over sodiumsulfate. The solution was concentrated and purified
by columm chromat ography (75% Et OAc/ Pentane) to give the product (3.4g,
38% . 15 H NWR (300MHz, CDC13) b3.79(t, 2H), 4.57(t, 2H), 7.20(m 2H),
7.65(dd, Sfeg®, 7.97(d, 1 Hppm St_ ep B The nitrobromde {1.7g, 6.9mmvl)
was dissolved_in THF (20nL). After addition 20 of morpholine (1.81 ni,

- 20. 7rmmol )) th&heea@duﬁhfrmﬁtﬁﬁéﬁvkﬁé)& &) B PaSer (b gritwersr heatedotel 187 G.o

et 1 act ol P B o, AR S ol efylerkiel g Rl i la ATy B5ing

- sodi um sHiiftate wahéltemidut s fileatec aseatiradted wittd etiw! i fdetsteband ehaBrganic
chro tong hy %CI—%% / MeOHI NHA0H = 201110.1 ) to give the Eroduct (1. 73qg,
999 .0 25 %MQ(V exes Anhygrops Moatly, f'é.te ta"dzH)OHC@n {ed, iaHyscuo.

4.39(t, ( ( 1

WO 02/ ( , PtigodiorBating seb 5%\859 greg%réﬂve P43 Eflrar tHé'arPEhA’g zélﬁlﬁ 9{0 G

6. 78mol MdOlaiC 4@ p) @\xmt:hecbredmd:t\(@d ma, 1\@@& 5 10 (50rrL) and stirred vm th
10% Pd/ C under a hydrogen gas at nrosphere over ni ght . The reaction m xture
was filtered through celite, |é R} rated in vacuo to give the
desired conpound (1.43g, 95% raphy (DCM MeOH NH40H =
201 1/0.1). HNI\/R(300I\/Hz CDC13) 82.71 (t, 4H) 2.92(t, 2H), 3.84(t, 4H),

4.00(bs, 2H), 4.28(t, N 6.82(m 2H), 6.94(m 2H)ppm\ Preparative Exanple

61 NOZ OH * Br Ste}g'dbw NO02 Ol ~~~NStep C/[ "¥#=NN02 Ol ~ ~Br NH2

O- ~N Step B St_ ep Maction follows step A rNﬁtive Exanpl e
10 O OH

The carboxylic acid as described in the literature (Khimiya Geterotsiklicheskikh
Soedinenii 1986, 328-330 [Chemistry of Heterocyclic Compounds 1986, 22, 265-
267]) is coupled with dimethylamine and the nitro substituent is reduced according to

the procedure outlined in Preparative Example 2, to obtain the pyrazole product

15  shown.
PREPARATIVE EXAMPLE 27
H
>'/OTN OR H,N OH
o U D okt - ! N\ oFt
s S
o o}
20

The BOC aminothiophene compound (as prepared in the literature [J. Org.
Chem. 1985, 50, 2730-2736)) is treated with HCI in dioxane or trifluoroacetic acid
(TFA) in dichloromethane according to procedures known in the art to obtain the
thiophene product shown.
25



H NVMR (300MHz, CDC13) 63.79(t, 2H), 4.57(t, 2H), 7.20(m 2H), 7.65(dd, 1
H, 7.97(d, 1 Hppm Step B The nitrobrom de from Step A(l.7g, 6.9mmvol) was
di ssol vedypn o6 20nL) . 20 25 After addition of im dazol @cihstioss

20. 7mmol ) the reaction m xture was refd uxed over night. After cooling to
roomtenperature, the reaction mxture was put into water (300nL) and
extracted with CH2Cl 2 (3x100nL). The conbi ned org. phases were dried over
sodi um sul fate. The solution was concentrated and purified by colum

chr omat ogr aphy (CHzClZleO—VNB&EE’_A_BﬁMMBLE_éve the product (1.25g)
78% . H NMR (300MHz, CDC13) 84.41 (t) 2H), 4.56(t, 2H}, 7.06(d, 1 H),

. 7.18(s+dd, 2H), 7.26(s, 1 H)) 7.63(dd) 1 H, 7.74(s, 1 H, 7.99(d, 1 H ppm
WO (12/071>921 > PCT/ UgQlg/ 02868 S-4 Step C The wjtro osenmpound (1.23g,
5.28mmmol ) fromstep B of parative &ephApl e 61 di ssolved in MeOH

- (50nL) and stirred with ;) @Etunder a hydr oge g oxtifrosphere for 3h.
The reaction mxture was fT7ltered through celite, Phellfiltrate concentrated
in vacuo to give the above colpound (1.01g, 94% afteP col um

chr omat ogr aphy (DCM MeOH NH40H = 10/110.1 ). H NWMR (300MHz, CDC13) s3.41
(bs, 2H}, 4.38(t, 2H), 4.48(t, 2H), 6.82(m 3H), 6.95(m 1 H, 7.17(s, 1
H, 7.21 (s, 1 H), 7@%&3 lad) ppm 10 P@aratiwn Exg@pl e 62 H NOz NHa
O-NH ~ NHZ Step Ai ~ ~ 7B ~_ ~ Nt /| NHz \HStepCI~N>N
Step A 15 2,6-Dinitroanil{n 0:10§, 55.Ommol) and I—ﬁ: r)'&hl ori de

di hydrate (111.0g, 492. 1) re solved in cone. | f170m). The
reaction mixture was refluxed%or 5h and then allowed t6 cool to room
tenpe?’atﬁé.gﬁ)&fter sitting over night, the precipitate was filtered off and

subsequent |y dissolved in 10% NaOH (50nL). The sol vent was evaporated under
reduced pressuhg tiledcampourdriiom Rienasativeulexampled’ isdreated evthniitbinEt OAc

(10x80n.) f j
Fosul t1 el ¥ $0aBle, <o RREORE B wroBphirai el REREFME the'Rry o
puri fi catatnain thé GthiBmXardoeyigteudermetizte shoynom step A was di ssol ved in 96%
formc acid (IOnL). After refluxing for 1 h, the solution was evaporated to
dryné@s. After addition of water (1 OrL), the pH of the acidic solution was
adj ust ed $1€pB usi ng concentrated ammonium WO 1) 2/ (17692G PCT/ US02/ 112888
SS hydroxi de solution. The resulting precipitate was collected, dried, and
used in the néebtte ihiepn catbuyiaté prégered perdescribed onSteft A abeye @ Tolbkedowitile
formc am.de fromstep B was dissolved in 10% HCL (25 nd refluxed for
Som . REEENE R g N8 Bt Bg dufr ehts EXOTRRS, o)
Af t ersevapqs tth@"t‘hi@éhéﬁ@p%ﬂﬁ’cﬁ%howhhe resulting residue was extracted with
Et OH ?4x50m_§ﬂ. The solution was concentrated and purified by col um
chr omat ography (DCM MeOH NHA0H = 5/110.1 ) to give the final product
(1.23g, 18% over 3 steps). 10 HRINM IAEXAMELENE) 85. 38(bs, 2H),
6.44(d, 1 H, 7.82(d, 1 H, 6.99(t, 1 H), 8.11 (s, 1 H), 12.30(bs, 1 H)ppm
Preparative Exanpl e $3 COOH COOH NHBoc @H Step i ~ ~ Step B&OH ~ O~ O

S

S S
Step A Step B

HO Br MeO Br MeQO

Step C

s Step E - s Step D s

~ —-— -
'f \ / 1\ o NN
HO NH, MeO N=< MeO Br

20



NHz Step _C _ 15 ~ o Step A 2, 3-Di hydroxybenzoic acid (15.0g, 97.3mmpl) was
suspended in water (30nmL). After addition of a solution of KOH (16.4g,
292mol ) wo wakeae ( 70nmL) dii odonet hane (8.1 nl, 100. 2mmol )passadeigs. The
reaction mxture was heated to 100 C for 5 days 20 or until alnost all of

t he diiodo conpounds di sappeared. The remai ning rest of the dihal ogen
starting material was co-evaporated with sone water. The sol ution was
acidified with concentrated HCl to yield a precipitate) The crude acetal
was collected and recrystallized once g EtOH to yield crystals (7.0g,
43% . H NWR (

. 7.39(d, 1 H), 3"2‘3!\#%36‘7@53%@0@'88%}4'4'09@'1 ; 'gci%%l%i%oilﬂcﬁt%%éﬁé%gg%%ﬁ ?)C’r 5
10 15 20 d%és&&@cplnBzé'dﬂﬁmu&%é%éﬁé | paebsitRh %ér@dna?%%?)g%gggwraoﬁ KA step A

was refluxed for 10mn in a mxture of di oxane
' t ent - but \Addeddhtidwed Oyiangalutisn ef iodbanethanai( &. sasl,223300vwetmol). dbel mixtureoom

t t h h ' 2. 12, I nd DI 81 m,
13, ol W PE-BATEt T SR ColindEd R 5 BBet 6ATNRD Cram AR RS BedeS T or
h and them&mé% m&eaeﬂﬁevsmduﬁal@harﬁrdwm@earvﬁﬁﬁé&e%na AEARY! Cmerﬂn%éﬂéfe
was put into water (200mL) and extracted with CH2CI 2 (3x100mL).

conbi ned aindyamnsiag piese esnornteatad |ugde00@du0§dmreﬁstyaltoamlndTﬁmrmrldnadmn high
concentrated and. fi.nall 4 hro raphy to give the
brodact (acoull ime 1 B DSt e B TR BN TR Y 672 (s, 2.
6.56(m _4hfophEn8darbbxylatd-)(MH* 23541s0). 1 H ppm Step C The carbamate (2. 28g,
9. 6mm|) fromstep B was suspended in EtOH (50nL}. To the suspension was

addedO5N HCI (50 nL). Stirring over night resulted in a clear solution. The
sol vent was renoved under reduced pressure and the residue was dissolved in
wat er {200nL). The solution was neutra$iepeld with KOH and then extracted

with Et OAc (3MQﬁiVLB~mé'ﬂhean&lon&d2Cth leﬁe@é"@@ﬁ?lawﬁ% Ay, eéi/a@lﬁﬁre fRGHAl um

sul fate, concentrated and finall fe_Furl umm chr omat ogr aphy

(DCM MeOHtRIPAg Myas dissalyer i 75 mLy@ dF¢ Ard éégﬁﬁé‘d’f ddUM sqdivosydredde. H

NNR 300 9%;]1 6. 1
, 53 79( ef ﬁ}tlﬁglﬁ é%g%a I've Oa? -‘%e%(%}fd ﬁﬁ ﬁﬁﬁﬁ%gﬁl—&o% %Pé%ﬂ

Boc150xaf0e24veh ek 110 M hidtoden Iabhmﬂexéqmus@o{lﬂto&gmaéédmkdpw'aé teltiss ol ved
in a m xture of 8 i oxanel wat er iﬁ:;)gmg each After addition of
Boc- anhy dPPH&eUs! Qg')wﬁﬁa@i’r'i%!r)"a‘& lhﬁﬁ' %”@éﬁ“ﬁ%ﬂ@@@’@'@oﬁd with Gt ) |
the m xt yy I~ 7
5 sol uti g(ngg/aw@@gsé 5|r0nrtﬁg) %ﬁ% cB erﬁ_ég %%:9’ éég\}z\\/ﬁ HQW%%(%&%)
The conbidréati witly Nq@S@aeand\Bomejﬂmeld ameler samhhced1ma$§meeo acsolidem010ag ed and
finally p

desir ot BRIV ePuEgteRE of FRT L GyERoe ZARpR BB acT oI sl It EZS 0

(M-12p*  237.0).

Step C
To a stirred solution of 3-methoxy-4-bromo-2 -thlophenecarboxyllc acid (6.5 g,

25 27.4 mmol) in 140 mL of CH2Clz, obtained from step B, was added bromo-
tripyrrolidinophosphonium hexafluorophosphate (PyBrop, 12.8 g, 27.5 mmol), a 2.0 M
solution of dimethyl amine in THF (34.5mL, 69.0 mmol), and diisopropylethyl amine
(12.0 mL, 68.7 mmol). After 3 d, the mixture was diluted with 100 mL of CH»Cl., and
washed with a 1.0 M sodium hydroxide aqueous solution (30 mL x 3) and brine (30

30 mL). The organic solution was dried with Na,SO,, filtered, and concentrated to an oil.
This crude oil product was purified by flash column chromatography, eluting with
CHaClx-hexanes (1:1, v/v). Removal of solvents afforded a solid, further dried on high



Preparatlve Exanple 65 NOZ NOz NH2 NH2 HH Step A _ i wWN, N Step 8 r ~ ~
N~N"'"~ NH2 ~ N~ N 10 15 Step A 2,3-Di am nonltrophenol (4.0g, 26.1 mmol)
was di ssoveadiordd2écOH (200m) . After addition of sodium Nipichifise2/0238859,
32.7mmol ), the reaction mxture was hgated to 60C for 3h. The sol vent was
renoved under reduced pressure and the residue was put into water (200nL)
and extracted with Et OAc (3x100nmL). The conbi ned org. phases were dried
over sodiumsulfate, concentrated, and finally purified by colum

chr omat ogaaprm Yiemm&‘g A8 P93 dnje N,oVidimlethytl+3ematisoxyedibporadiust (3. 429)

80% . H DIVE% 8.60(d, 1 H, 8.73(d) 1
“Hppm S % 'P m?ép@ 3\8&49126%1)9mm|) fromstep A was
di ssol ved in MeOH (50nmL) 20 and stirred with 10% Pdl C under a hydrogen gas
at nosphere over night. The reaction m xture was filtered through celite and

" washed very thoroughly wwth MeOH. Finally, the filtrate was concentrated in
vacuo to give the desired conpound (2.38g, 85% H NVR (300MHz, ds-DMSO)

85. 9% bs) 2H), 6 51 (d, 1 H), 6.93(d, g} 7. 22(dd 1 Hppm Preparative
Ex le 66 25 692(> PCT/US(12/112888 58
52 bi et hoxy A ?&%ﬁﬂ%ﬁ%@fﬁﬁk&?%&beﬁg@% PPER LT & EE | n
et hanol cordenderecitdig84 Mequ8niaiydih M@Ii‘aoﬁ@%%éﬂét@%&ﬁgt@ﬂhﬁm\%ﬂ' H?)' 9. The

reaction_was stirred at roomtenperature for 16 hours. After thi's' tine a

solid foBiﬁé@'PQGﬁMmbﬁSD@!ﬁohéﬂm’Dﬁﬂaﬁ)@ﬁ’)ﬂ @M%@@wgr@@mnm)ccesmm solid

(300° e FEREOBRLE 2 ) 2 i cRel R eSOl o 1o 75 (bs, 1
H) pptd  1thiGtRigPsRamoAankiHaNBITESy, 614~ B rRbIOfBm RepNC P Rie sok Mikture Wa® O O
Fol | owi nagt he, procedure set forth in Preparative anpl e 66, but using the

15 al kox{4¥fipd With nirRpemedagasfevia hodpe VveReUTRIefiHR)th nikeaen’s threaisydey).
Dra o B (070, BSESHELS (BN A ofgee Y Mg diplhg o
|~ _ 1. md5%&125 nmdd).0 TBe@nixture was heated to reflux and continued for 10 h. A second
batch of palladium acetate (95 mg, 0.42 mmol) and (R)-BINAP (353 mg, 0.57 mmol) in
15 5 mL of toluene was added. Refluxing was continued for 14 h. The third batch of
palladium acetate (30 mg, 0.13 mmol) and (R)-BINAP
(88 mg, 0.14 mmol) was added, and reaction continued at 110°C for 24 h. The
mixture was cooled to room temperature, diluted with ether (50 mL), filtered through a
layer of Celite, rinsing with ether. The filtrate and rinsing were concentrated under
20  reduced pressure to an oil, which was purified twice by flash column chromatography
using CH2Cl; and CH,Cl,-MeOH (200:1) as eluents. Removal of solvents afforded 4.1
g (79 %) of the amido-thiophene diphenylimine product as a solid (MH* = 365.1).

25 Step E
To a stirred solution of thiophene imine (5.09 g, 13.97 mmol), obtained from

step D, in 140 mL of CH,Cl, at ~78°C was added dropwise a 1.0 M solution of boron
tribromide in CH,Clz. The mixture was stirred for 3 h while the temperature of the
cooling bath was increased slowly from —78°C to —15°C. 100 mL of H,O was added,
30  the mixture was stirred at room temperature for 30 min, then the two layers were
separated. The organic layer ( as A) was extracted with H,O (30 mL x 2). The
aqueous layer and aqueous extracts were combined, washed with CH,Cl, (30 mL),
and adjusted to pH ~ 8 using a saturated NaHCO; aqueous solution. The neutralized



CH3 O _NHH1 95%68 Et 54 ~ NQ 2, 274.9 O0 H3C~ ,0 O S~NH 69 Et 55 ~
NOJ 1. 50%2. 311.0 OO WO 112/07(026 ;9 PCT/US02/ (12888 Rz-NHZ 1. %
Yield PrewoRogo2éniline fromPrep Ex. .f Product 2. (M1 periNobbhsgk Nr ~ N
O- 1. 77%70 Me 65 2. 2451 OOH 71 M 63 O~ N _ O- 1. 82%2. 248.1 OO
IN72 Me 59 ~NO-1, 71 2. 261.0 OONNHH 73 M 62 ~ NO- 1. 73% 2.

244.1 OO0C ~NHz A ~NO74 M|l /| ~/~1. 62%/ 2. 272.1 C1 OOC H 75

M ~N2I ~NO~1. 78%2. 248.1/ | O- OH~-O- NH76 M 64 O~ N O 1.
78% 2. 33Rukols Sotcdion vl)&é;?ex@ctedlvﬁlh CH,BRY BT Miex 3B), th34exdrdctwverdivashdl | ~
NH2 ~ NO- 1. 85% 2. 232.2 OO O W21 U7l >92(r |Ir(1 PCT/USI 12/ U2888

- Rz- NH2 1.With B, diredasith pa2SR., @md AaNeenated Mnpeefedacedmregse to.a galidL ) + H
79 M~ Mg g of I\!N I@fdn:l'reﬂ%ﬁ-oé’-ﬁydr%§9-4lam|no-2-thlophenecarboxamlde {first crop). The
previous separated organic layer A and organic washing were combined, stirred with
5 30 mL of a 1.0 M HCI aqueous solution for 1 h. The two layers were separated, the
aqueous layer was washed with CH,Cl, (30 mL) and adjusted to pH ~8 using a
saturated NaHCO3; aqueous solution, and the separated organic layer and organic
washing were combined as organic layer B. The neutralized aqueous solution was
extracted with CH>Cl, (30 mL x 4), the extracts were washed with brine, dried by
10 Na;S0,, and concentrated under reduced pressure to give 0.48g of a solid as the
second crop of the titled product. Organic layer B from above was washed with brine,
and concentrated to an oil, which was separated by preparative TLC (CH2Clo-MeOH =
50:1) to afford 0.45 g of a solid as the third crop of the titled product. The overall yield
of the product, N, N-dimethyl-3-hydroxy-4-amino-2-thiophenecarboxamide, is 2.32 g
15 (89%) (MH" = 187.0).

PREPARATIVE EXAMPLE 30

e TR = — Qj:f

Et0 OFEt EtO

20 Aniline (12 mL) dissolved in absolute EtOH (150 mL) was added dropwise over
6 hours to a stirred ethanolic (150 mL) solution of diethylsquarate (20 g) at 0°C. After
stirring at room temperature overnight, the reaction mixture was filtered and the filtrate
concentrated in vacuo. The resulting residue was washed with cold EtOH and ether
to give the above product (23.5 g, 92%, MH* = 218).

25 PREPARATIVE EXAMPLE 31

o+ 3 —— O
/7 p OH Et0  OEt X oH H




OOHS80 MBI ~NHz ~NO'" 1. 80%2. 232.2/ OOO~N81 Me 56 H1. 82% ~
NO 2. 303.1 OO ~N~ 82 Me 5g OH 1. 68%NO- 2. 291.2/ OON-~-NH1l 73%
83 Me 57 woN2@7692¢ 284.0 O O Preparative Exanple 84 5 10 W¢g/iR0202888 NHZ
~~S.NH PhSO-G --~ ~ NHz 1, 2- Phenyl enedi am ne (5.0g, 0.0462npl) was

di ssol ved in nethylene chloride (125nL). Benzenesul fonyl chloride (5.6n)

0. 0439npl) was added dropwi se and the reaction was stirred for 72 hours.
After this tlne TLC (5% MeOHI DCM indicated the reaction was conpl ete. The
reaction was flNetBROYNS framdvierarstivedExamaie 19 (4.6 g) disshbvesion @bsoluds

1731 17 PRPYSh a5 sl Ferd B lenif BB AR RFhaRb R (BRimaor

MeOH' DCMgolufiba oiemethszldqpamﬂ@(:w (2., 288, mﬁdePWt@ls dé’@%th@/eéadtmlrawﬂeaﬁa@
solid. ~H NV\R $3oo OD%,886 40(m 2H), 6.73(d 94(m 1 H),

© 7.46(m SPRcentrajgd p vacyy, a (rﬁﬁulﬁpwgﬁﬁuwmumﬂ@d by@@ﬂmm@hmmw@w
f 24 B_NHz o
| 2o 2 tsifos b 0o TEQRAGRLLE oARETNE pidast 85, iy X 8Ba0mbs 1 78ies0)

di ssol ved in Et OH (25n1_). NaOwve {11.0 nL 25%v in MeOH, O0.048npl) was added
drop wi se under argon atnosp Aft1§r stirred at roomtenperature for 1
h, sat. sodi um hydrogen carb A 3 Jr33as added. The m xture
was extragéed wWith chloroform (3x80nL). The conbi ned organi c phases were
washed wi Sat. sodi um hydrogen carbonate solution (80nL), water (80ni},
brine (80nlL) dried over sodiumsulfate. Co tration and purification
by columm ch pt-og aphy+ (2 t QAcl HEX) gave :{ red conpound (3. 709)
92% . 'H R OOMI—% - CHC 63. 60(s, 95(s, %2H), 7.55(t, 1 H),
7.78(t) 7080(d, 1 H, 8.20(d, 1 Hp 20 S e~ B:, An ethanolic
suspensi on O(P Raney=Ni was added to a stirred @olution of the 25 nitro
conpound (3.00g, 0.018npl) from Step Ain EtOAcl EtOH (I 0nL/10nm) under
ar 9830 ﬁt mos phetiitrollfeyicdci € .965 BRI R8s in &RG dakel (2bheined

J 1,3-Dicyclohexylcarbodiimide (0.568¢g, 2.8mmol) was added and the mixture was

stirred for approximately 10 minutes and cooled to 0°C. During this time a precipitate
formed. Azetidine (0.39mL, 5.8mmol) was added and the reaction was stirred
overnight and allowed to warm to room temperature. After this time the reaction was

15 cooled to 0°C and filtered. The collected solid was washed with chilled ethyl acetate.
The filtrate was concentrated and purified by column chromatography (80%
EtOAc/Hex) to give the product (476mg, 39.0%).

"H NMR (300 MHz, CDCl3) 52.40(m, 2H), 4.38(m, 4H), 6.97(m, 1H), 7.62(d, 1H),
8.12(d, 1H), 12.88(m, 1H) ppm.

20 StepB

NO,

CN OH <>N OH
0

0

NH,

The nitro compound (0.48g, 2.1mmol) from Preparative Example 32 Step A
was dissolved in methano! (25ml) and stirred with 10% Pd/C under a hydrogen gas
atmosphere overnight. The reaction mixture was filtered through celite, the filtrate

25 concentrated in vacuo to give the product (344mg, 90%).



celite. The filtrate was concentrated and purified by col um chromat ography
(25% Et OAc/ HEX) to give the desired conmpound (1.65g, 67%. ~H NVR (300MHz)
d- CHCI 3} §@.04/feae 3H) . 4.38(bs, 2H), 4.60(s, 2H), 6.82(t) pifusyesed M

2H) ppm 30 MS(MH): 137.08, found 13740. WD 02/ 070921 62 PCT/ 0OS02/ 02888
Preparative Examal e 86 NHZ NHS OH NaCH, TBAB + SCI 5 2- Am nophenol (1.26g,
0.012nopl), sodium hydroxide (1.84g, 0.046npl), and tetrabutylamoni um

brom de (10 199, 0.58nmol) were m xed at roomtenperature and stirred for 10
m nut es. ltl—N]d\IR)(G(ﬁlﬁ)thhizeC@Cla)rﬁz 52(ro,12p #)57hs, 4idH&d7 aima, tHhe 6A0(MI2E)10 was
heated to 6 8 hours. The m xture was purified directly by col um

- chromat ogrza-g 93( YPROACI HEX) to give the desired compound (0.95g, 50%).
"H NVR (300MHz) d-CHG 3) 61.08(t, 3H), 1.62{m 2H), 1.90(m 2H), 4.05(t,
2H), 4.23(bs, 2H), 6.85(m 4HppEEARRINEEXAGMPLES found 166. 1. 15

- Preparative Exanple 87 NH2 NHZ OH NaOH, TBAB O -CI' I 2- Am nophenol (5. 0g,

0. 046npl), sodi um hydr oxi de (7.33g7 0. 183m)¥ and 20 te utyI anmoni um

brom de (0. 749, @l@ngol) were m g eratur ) Nfﬁzirred for 10
m nutes. 2-Chloro ne (4 2pb .46rmf) vas add he m xture was
heated to 60C for hours The t ke was purP |eo|:( ectdy by col um

chromat ogr aphy (25% Et OAcl HEX) to&gl ve the desired c?on'p%und (0.92g, 13%.

~H NVR (300MHz, d-CHC13) 81.45(d, 6H), 4.03(bs, 2H), 4.60(m 1 H), 6.93(m
25 AHpppm  MS(AdiEing e ffb-sf cééﬁrelset?e@rtrl?rrepaéﬁémwe @xam@allees@%ut u‘éﬁg

U2/ 117@2C (i 3 PCT/ US02/ 02888 O- NQOz CHO Step A ~ N~ H2N-N~ ~

NHZ Step tBe carboxylic acid and amine listed in the Table I below, the Products were

obtained.
Tabie 1l

1. %
Yield

Prep.

Ex Carboxylic acid Amine Product

O

HO
NOz ~ 2M N 1. 75%
33 HO dimethylamine H,N \
OH in THF
@)
C)“NOZ NH
2 o,
34 HO OH ©/\ NH, 1. 70%
0]
/

OH
0
0 /
35 —\(‘ ( No2 I;/\NHZ - 1. 68%
HO : o
OH o) NH
° Voo~ HN i
OH
o)
NH,
O/
OH
“Q\Noz Ji;(\r\m2 NH™ 0
36 OCH 1, 39%
HO OH o 0 o
0 \ l
HsCO

OCH,




wN-"N Step C I
0.0132n01),

i Boc 5 10

15 20 25 St

(1.83nmL, RoQbASEEd) were stirred for 1 h. After addition Qf-raadhiites

the reaction m xture was stirred

triacet oxyborohydri de (4. 20g,

overnight. Addition of 1 N NaCH (1

0.0198mp]),

Et CAc (3x100nL) and dryi ng over sodium sulfate.
concentrated and puri fi ed by coI urm chr omat ogr aphy (DCM MeOH Et 3N 4014/9 )

The sol uti on was

_-ep Ai 2-Nitrobenzal dehyde (2.0g,
1, 2-di chl oroet hane {100nL) and 3(di nmet hyl am no) pr opyf am ne

) was followed by extraction of

to giveltireepdesir g 5299 . "H N 300MZ, -DMEG, bl
.58(m ."oé§ﬂm Hfam 8(t EE 58(m 2H"°™8! 15(s 1 H)Yiel. 00,
- 2H), 7.5%8(t, , 8. OO(d DL . 237.15, foupd
238. 2 tep B: rpou (1.62g ep A was
di ssol ved i;n TH |@ 50m) ll’ bo d} E 49¢,
> 0.0068mp1) and ate gﬁg t he
reactionp m xtufe wa® sti rred overni Addltl onYof Owat er (JOOrrL) was
foll owed_hy extlraction withlFt QAc (3x5 ) __The Conbined ordanic phasikes
were drited over sodi sul fate, concentrate d purified by colum
chr omat ¢gr aphy | ( DCM NHZEOH 014/1 ) to t desi red [conpound({1. 38g,
60% . ' M Hgg ( 300MHp=d ) ), 1v68( H, 2.18(se0%6H),
2.23(t, |2Hy, 33K 28., 447 42(dy 1 NBEg(t,) 1 H, 7.83(t,
1 H, 8j 15(d, 1 H.Owms: 337.{20, 8. 1. —(epLC WO|U2/ 07(92(p
PCT/ US02/ 02888 |Gt The vitrqg conpound frpm Step WS di ssollved in MeOH
(25nmL) 4&nag str U 25 Wt a gatal ytrc_anount of er
hydr ogen at nmosy Ht. The react o _was filtered through
celite, {the fil ansHpur i um chromat ogr aphy (4%
Et 3N Et QAcP?t o iired| cormpound “NHA NVR: (B0OMHZ|,
d- DVBO) |81. 53( g, ) n 2H), 2.08( 2H),| 3.15(t, RH),
4.33(s, |2H), 5.120(s, 2H) 6./58(t, 1 H), 6. 7. 03(m 2H) ppm
VB( MH+) o[ 307. 23 . pPreparatr v{ fe 90 0O 00O U0 Stepl A
Step B {------ Cl N/ 1 ~|~ NHz OH H OH $tep A Squfaric
acid (1.14qg, 1d de thionyl c i de ) anc .
N, Ndi metthylbor rrarg : L s refluked under n_for |2hr 9% he
sol vent |was evapor afed®Hand |t h& r 21 s di $sol yed’ i Wi éthyl ether and
washed With ice water. The gther phase ‘was dri BNt kypsodi um sul fate and
evapor atled to EPi ve an oil. The oil was stored und€& vacuum fior one hour.
» o NO2 2m methylamine | NH, 1. 90%
OH in THF HN
0 OH
0
I
NO» N _NH —N
- ” 1. 81%
2 | Ho OH | - Z NH2
O HN OH
0
NO2|  2M ethylamine NH 1. 64%
| Ho—f o; H in THE m ? 4/
0O OH
0]
NO
| Ho—f ; 2 [::lH <::>N—€;:;>\NH2 1. 26%
OH




St,

was collected by filtration and washegy with 1, 2-di chl orobenzene.
(300 MHz) CD30D) b 7.29(d,
found 267.0 (M1 )

30

1H),

(1.54g, 10mmol).

7.87(m 2H)ppm NM5-:

ep B The dichloride from Step A was dissolved in 1, 2-dichl orobenzene
(5m.) and m xed with 2-am no-5-nitrophenol

A precipitate
formed afwero2d@wbe. The solution was stirred for 2 nore hegrgisodiRssol 1 d

"H NVR
cal cul ated 268. 0,
VI' O 021 07(92( PCTIUS02/ 02888 C;, Preparative

Exanple 91 0 O OO~ " NHS 1 G CL ~NCHS5 10 15 The dichloride (1.13g,
7.5mmol } Prepm Pr \ég Exanpl 90 Stcﬂo ﬁ” ssolved Tn 1.%
t et rahydrofur an d h| I I e Ani 1i né&° J("ﬁ 697nL, | 7. Sfiel ) [was

- dissolved in tgq Chl| o0 0 C and added dropw se to
the dichloride The m%ure was é\F qo ambi ent| whil e
stirringfgg 0 r,a‘t‘edt | s.0l o The

“ solid was take N,_ltr N leshsg Wi th nore
acetonifrile. A pov@er was e vef\e.d/ (0.09%g, /o yi@l d). Mass Spec.:
cal cul ated_207:10_ found 20912 (M:2)+ N- H''1leQ ~ OH E LE 1 +1/" HN
HOOHHMHhlI 20| The Btoduct filrom Preparatjve Exapple 22 (93 ), the
et hoxysquar at e ) n Preparative| Exanpl €\30 (75 ng)| triethyljam ne
(0.12 m) and t hanol (52ml) wefre heat ed refl ux|overnight]. The
reaction miktu r gtnethylamineacluo apd t eRiHgdue ywas gstu i filed by
preparative pl gt ographyinT8F 1 i ca) gel ,y OH CH2C12 saturategd with
NH40H) to givel|the @roduct (51 ny, VH+ #2 487) OH25 EXAMPLES 2-27| WO
02/ 0720 _PCTI US02/ (12888 0l O OO /0O JJ R ~I|~~NH + NNO/~~R
2 ~~~OHHODHH al | owiing the proceldure described for anple 1,0 the
Products} listed in Mt) bel o re prepared u the ami ne fromithe
Prepar af i vg; Exanpl e/TTdi cat®d (m comerchal | aiNmbl e1.ar8okd ne
illustrated) an e ebRoxy [squacare from g Pr jve Exanple 30. Table
Vi 1.Yi%ld (9% | ExanPl e APrep Exm Product| 2. \M+D C21 39%3 ~|~ ~
2.378 3. 12 3 0 Od H H

Preparative Example 48
Step A

N VEN
D)k CIH-HN OZN\©)\N

3-Nitrobenzoic acid (1.004g, 6.0mmol) was combined with N,N-
diisopropylethylamine (6.25mL, 36.0mmol) in dichloromethane (60mL). Bromo-tris-
pyrrolodino-phosphonium hexafluorophosphate (PyBrOP), (2.80g, 6.0mmol) was
added to the solution and the mixture was stirred for ten minutes. Methyl picolinate
hydrochloride (1.08g, 6.0mmol) was added to the mixture and the reaction was stirred
10  overnight. After this time the reaction was concentrated and product was isolated by
column chromatography (1:9 EtOAc/DCM). Product was isolated as a yellow solid

and used without further purification (1.66g, 95%).

'H NMR (300 MHz, CDCl3) 81.46(m, 2H), 1.65(m, 1H), 1.90(m, 2H), 2.39(m, 1),
3.32(m, 1H), 3.53(m, 1H), 3.81(s, 3H), 5.50(m, 1H), 7.62(m, 1H), 7.78(m, 1H), 8.31(m,

15 2H)ppm.



" Product 2. MHo 3. mC ~ 1.14% 24 N ~ 2.

O3[~Jn~1.30%1 ~-NOOHHH2. 408 3. 180.8 off 4 1. 23% 4 [~J~ 2.408 CN
~OHHHS3.160.4 Or~-OHO5 1. 42%5 ~ ~ 2. 422 N~ 3. 17223 HOHOOHHH 6
1.51% 6 2wod2d7d¥263. 203.1 HOH ~ CHHH7 ~ 1. 72% 7 2pc3aGododysd\~ 3.
180.6 HOOHH HH- O WO 112/07692( 44 PCT/ U 502/ U2888 67 1.Yield {%

Exanmpl e APrep Exm Product 2. M#o 3. mC 8 ~ 1. 80%8 S: ~ 2. 424 HN, ~
3. 180.2 HOOHHHI1. 78%9 "~A NN-2.382 HONOHHHZ3.154.6 HO OO 10
1. 1.21%10 S~ ~ 2. 382 -~NN V 3. 218.6 HOH~OOHHH 11 1.74% 11 ~~ 2.
435H~NO§'@EJ§~NN~31863HOO—IHH12,1 74% 20 -~ 2.409 J~'N N~

3.163.6 OHHH M p 13 M O ~ C;L57%21NEN~/N~N2409(5\| ~ 3. 176.8 H
. OOHHH14 " 1. 75%23~~~oz 't~ ~l~ 3.164.4 F[oOHHH151
17% 25 / N ~ 2.364 Od,H 397 ~N 16 Me02 1048%AMe0RC.2 339 H2 OH OH H

HN WO I 12/ 17(r92(r US 2/ J1288% €8—="Vi el d anpl e Aprep Exm

g9 CH H3. 175.2 /~ 18
O1 81%12 H%l}llgmgﬁﬂ,, gste??{‘)igg,?’gq mmol) was dissolved in dioxane/water

(20mL/15mL) at room temperature. Lithium hydroxide (0.258g, 6.2mmol) was added

/]

5 to the solution. After a few hours more lithium hydroxide was added (0.128g,
3.0mmol) and the reaction was stirred for another hour. After this time the reaction
was concentrated and then taken up in water. The solution was extracted two times
with ether. The aqueous phase was then acidified and extracted three times with
ethyl acetate. The organic fractions were then dried over sodium sulfate, filtered and

10  concentrated. Product was isolated by column chromatography (95% EtOAc/Hex,
0.05% HOAC) to give the product (1.66 g, 98%)

"H NMR (300 MHz, CDCl3) §1.49(m, 2H), 1.68(m, 1H), 1.82(m, 2H), 2.44(m, 1H)
3.32(m, 1H), 3.58(m, 1H), 5.57(m, 1H), 7.65(m, 1H), 7.80(m, 1H), 8.32(m, 2H),
10.04(bs, 1Hppm).

15
Step C

o oS e

The nitro compound was dissolved in an excess of methanol (20mL) and

covered by a blanket of argon. 5% Palladium on carbon was added (catalytic) and a
20 hydrogen balloon was attached to the flask. The atmosphere of the system was

purged under vacuum and replaced with hydrogen. This step was repeated for a total

of three times. The reaction was then stirred under hydrogen overnight. After this

time the balloon was removed and the solution was filtered through celite foliowed by

several rinses with methanol. The filtrate was concentrated and dried on the vacuum
25  line o provide the desired aniline product (1.33 g, 90%).

TH NMR (300 MHz, CDCls) 81.40(m, 2H), 1.50(m, 1H), 1.68(m, 2H), 2.33(m, 1H)
3.18(m, 1H), 3.62(m, 1H), 5.39(m, 1H), 6.12(bs, 2H), 6.75(m, 2H), 7.12(m, 1H)ppm.
Mass Spectra, calculated: 248, found: 249.1 (M+1)"




OH~-HH19 MOOO,~3 ~N1. 83%N-~2.338 OHHH3. >300 20 [~p,~ OO

1.82% 14 N 2. 352 N~ -~ 3. >300 M0 pH HH 21 C02 HH 02 1. 56% _ 2. 325

N~ 3. 298w o@hddzs OH ~H H 22 O 0O 0 1.60% 15 N 2. 392 N N pc3aR4oRe® OH H H
23 00 1. 47%2 N~"' ~ 2. 420 H-N 3.4255-260 OH H H O O 24 ph* ~ 1.53% 16
H- NN~ 2. 414 OHH H 3. 275 - 280 25 ~ O O 1.62% 17 ~ ~ 2. 406 N~ 3. 280 -

290  OHHH26 18 1. 77% WO W2/ Urlil2l C') PCT/USU2/U2888 1.Yield (%
Exanpl e A prep Exm Product 2. M+ 3. mC O 2. 400 P~/ 3.270-280 OH H H H3C
27 ~ | 1. 61NHZM~22950—INN‘~32652670—IHHEXAI\/PLEZBOOI ~N\

"NOEt H5 OOH OO /I 1QqTde compound from
- Preparative Exanple 31 (10 hE A TIQ Wl% QQ %(78 ng) ,

triethylamne (0.23 ni) and absol ute et hanol (10 m) were heated at 80C
overnight. The reaction m xture was _concentrated in vacuo, diluted with 1 N
- NaCOH (ag) and washed with dichloro : hane. TBePAqueous phase fvas acidifi ed
(1 MHCQ), extraghed with BRdac~grdphe orgﬁ‘ﬁP@ phabeNyessdrigdRover
NazZSCa, filtered arfd 15 concen ed In vac% e resi o@ sHpurlfl ed by
col utm chr omat ography (silica g 5% MeCHI Bz saturated with NHaOH) to

give ghe prodegf,( iy s t@%é‘lsthrecg’JJre 5% forthP R HH8Sarative Example 48 but

using the carboxylic acid and amine listed in Table IV below, the following products

were obtained.

Table IV
—
ng(p' Carboxylic acid Amine Product % Yield
o)
NG O\§/OCH3 0 \}—OH
2 5 HoN R
49 | Ho HCI-HD 2 \©/LLD 43%
O
CIH-H>N i
NO> T HoN NH
5 | Ho ) 36%
e} MeOQ™ ~O
HO™ 0O
CiH-HoN o
NOZ T2 HzN NH 7.6%
51 HO /2
8] MeQO @]
HO™ ~O
10
Preparative Example 52
Ho % o Step A 0
Step B
o oH | ) ep NH,
HoN o Step C oH
0 NHz
Step A
15 3-Nitrosalicylic acid (2.00g, 10.9mmol) was combined with 1,3-

diisopropylcarbodiimide (1.71mL, 10.9mmol) and 4-(dimethylamino)pyridine (catalytic)
in dichloromethane (150mL) and stirred for a few minutes. 2,4,6-




WO 112/ (171 J2( PCT/ LI S02/02888 711 EXAMPLES 29-37 Ot ~ NHS\ ~ ~ ~Ar O
pH ~H ~i IH O Foll owi ng the procedure described for Exanple 28, using the
aromat i ¢ woipAIvshown bel ow i nst ead of 3-am nobenzonitril ectilkerfiseguct s
listed in Table VII below 5 were prepasred. In sone cases the product
precipitated fromthe solution and could be isolated w thout further
purification. Table VII I.Yield (% Exarrple Aromatic Am ne Product 2. M—| 3.
mC29 ~\ ~1 ~1.451 ~1i N 2. 353 8-93O0OH30 I ~1 ~ ~ 25
~H N N ~ Bimethexybenzgaiping hydgqchloudqw 664 2 8wmoliwa@oactded4eigng+mhmrN-H H

13 23 o gt R sl b R A8,

V\D U2/ 07fthie%ithe B@'féé‘@ﬂahmﬁoﬂderﬁra&d\lahb QufifiedHbll doXANRIdhfod8tographyl (1M N ~
~NOCOH ~ ~ ~ 2-am nopyridine is oxidized according to the known

: proceduré*%%ﬁ@é’\ci%g'Vezib? FEQ‘#U@G@)GZ(Q@ 4dMai n the resulting pyridyl
N-oxi de which is coupled with the conpound from Preparative Exanple 31

o 07 H BME SR G ETSCRFSS RO, £73 2R 26,178 LA 710Nl 9B o
7.88(m, 1H), 8.18(dd, 1H), 8.25(dd, 1H)ppm.

Mass Spectra, calculated: 362.11, found: 362.9 (M+1)"

Step B
3-Nitrosalicylic-2,4,6-trimethoxybenzylamide (0.146g, 0.4mmol) from Step A
10 above was combined with a solution of trifluoroacetic acid/dichloromethane (1:1,
5mL). The reaction was stirred for 45 minutes. After this time, TLC (30%E/H)
indicated that no starting material was present. The reaction was concentrated and
dried on the vacuum line. The material was purified by column chromatography (5%
MeOH/CH,ClI; ) to give the product (0.06g, 80%).

15 "M NMR (300 MHz, CDCl3) 87.16(m, 1H), 8.28(m, 1H), 8.49(m, 1H), 12.26(s, 1H)ppm.

Step C
The nitro compound (0.32g, 1.6mmol) from Step B above was dissolved in an
excess of methanol (40mL) and covered by a blanket of argon. 5% Palladium on
carbon was added (catalytic) and a hydrogen balloon was attached to the flask. The
20  atmosphere of the system was purged under vacuum and replaced with hydrogen.
This step was repeated for a total of three times. The reaction was then stirred under
hydrogen overnight. After this time the balloon was removed and the solution was
filtered through Celite followed by several rinses with methanol. The filtrate was
concentrated and dried on the vacuum line to provide the desired aniline product
25 (0.17g, 70%). 'H NMR (300 MHz, d4-MeOH) 86.63(m, 1H), 6.88(m, 1H),
7.07(d, 1H)ppm.



O\ ~I t. ~~ "t~ ~""00 0~ OCH 3-ani nopyridine is oxidized accordi ng
to the known procedure CChem Lett. 1998, 8, 829-830) to obtain the

resul ti ngwpyhioskwhs N-oxi de which is coupled with the 15 cow@mdz/ﬁzrsggn
Preparative Exanple 31 according to the procedure described in Exanple 28
to give the desired conmpound. EXAMPLE 40 O ON NH2 Ste NOEt NOON Step B

N~1 ' ~~~ | HH WD 02/07092G PCT/ US02/ 02888 72 Step A Follow ng the
procedure outlined in Preparative Exanple 30 using the conmmercially
avai | abl e 3-am nopyrazi ne i nst eXdeparaiine |Exaplelis et hoxy intermediate is 5

obtained. Stea B 10 The et hoxyd nternedi ate from Stp A above is condensed
<« wth the conpound from Preparatji ve Exa$tppé 19 accori ng to the procedure
used in Preparative Exanpl® >}t 0osbt ai $lep Be ti tte eOrpound. EXAMPLES 41-43
~1~ ~\ NCEt ~"NHz ~ N ~A OH ~H \~OH—=HH FoI owi ng the procedure
* described in Exanple 40, us ngot*‘he aromati ¢ am NEs “ekHown bel ow i nst ead of
3-am nopyrazine, the Product®;listed in Table VINJ, bel ow can be obtai ned.
Table VII1 Exanple Aromatic Am ne Product 41 H Nz N~NN/ 1 p pH HH 42

HZN-'N 1SteBAN Np pHHH 43 S~/ 0 S~ HZN N~ wp pH HH
3-Nitrosalacylic acid (2.00g, 10.9mmol) was combined with 1,3-
5 diisopropylcarbodiimide (1.71mL, 10.9mmol) and 4-(dimethylamino)pyridine (catalytic)

in dichloromethane (150mL.). Methanol was added and the reaction was stirred for 2

hrs. After this time the reaction was concentrated and purified by column
chromatography (3/1 H/E) to give the methyl ester (0.32g, 15%).

'H NMR (300 MHz, de-DMSO) §3.92(s, 3H), 7.11 (dd, 1H), 8.05(d, 1H), 8.19(d, 1H),
10 11.46 (s, 1H)ppm.

Step B
The nitro compound (0.32g, 1.6mmol) was dissolved in an excess of methanol
(40mL) and covered by a blanket of argon. 5% Paliadium on carbon was added
15 (catalytic) and a hydrogen balloon was aftached to the flask. The atmosphere of the
system was purged under vacuum and replaced with hydrogen. This step was
repeated three times. The reaction was stirred under hydrogen overnight. After this
time, the balloon was removed and the solution was filtered through Celite followed by
several rinses with methanol. The filtrate was concentrated and dried on the vacuum
20 line to provide the desired aniline product (0.18g, 68%).

"H NMR (300 MHz, dg-DMS0) 83.92(bs, 3H), 6.70(dd, 1H), 6.89(dd, 1H), 7.22(d, 1H),
10.85(bs, 1H)ppm.

Mass Spec.: calculated 167, found 168.0 (M+1)"

25 Preparative Example 54



WO 02/ (17C92( 73 Exanple 44 HN , Ove O-O PCTI USU2/ (12888 0 0 ~ Ho , HO N~ HN
N~NHN" "~ ~' OO The N Ndinethylam de from Preparative Exanple 33
(0.749, 4vd Aol and the 5 10 nmet hyl squarate derivativeptrasisgparati ve
Exanple 66 (0.84g, 4.1 nmol) were confj ned in nmethanol and heated to
reflex. The m xture was stirred far 96 hours. After this time, LCV5 showed
the desired product was present. The reaction was concentrated and product
was i solated by HPLC purification (102.6nmg, 7.31 %9. ~H NVR (300MHz,

ds- DVMSO) 82.95(s, 6H), 694(m 2H) 709(m 1 H, 7.39 (m 2H), 7.51 (d,
2H), 7.74 (dd, 12, found:

. Exanpl es 45- @q@%dﬁw t 8&'@8 M@S $30Ved P)S"r'dz'ﬁ%%é %md t he

Product s o 0FRAbH i(q he
Pr epar atldvlelfééggrgp ein |cat e}gﬁkﬁ% g%?m’rergl gﬂﬁalgsg}% F}{é)‘]lngnl ng%ré

* il ustr atrecedamd adcmdadinopmsestquﬂmeaswtformnetrhlénmneﬂ'a’reaxteaméoamsﬂmtrered for

I ndi cated,, The,reaction s co hr.s dependin ani | i ne
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Ani 1 ne aadiahe W Qz@wﬁéoewﬁqwnaﬁ@aﬁa e BRI yaELGH 10 iveH® abiovel M1 ) +
O045 477 8 -~ 1 NN\ ~ 1. 32%66 NHH2 394.0 CH O46 45/ N N\
~ 1. 4. 5%ocsepoudd\agalgolid (289, 63W)- O OH O O 47

"H NMR (300 MHz, ds-DMSO) 52.15(s, 3H), 4.80-5.05(bs, 2H), 6.62(m, 1H), 6.80(d,
1H), 7.00(t, 1H), 7.23(d, 1H), 9.20(s, 1H)ppm.
10

Preparative Example 55

NH, NS

//S\
NH, @) NH
NH
+  MeSO,Cl ©/ 2

Phenylenediamine (5.0g, 46mmol) was dissolved in dichloromethane (50mL).

A solution of methanesulfonyi chloride (3.6mL., 46mmol) in dichoromethane (50mL.)
15  was added slowly with stirring. After 16hr, precipitate was filtered and discarded. The
| remaining solution was evaporated to give the above compound as a solid (5.5g,
65%).

Mass Spectra, calculated: 186.0, found 186.9 (M+1)"

20 Preparative Example 56

Br @
N
EjNoz 0/\ Step A NH
' K/NH Step B ’
Step A

2-Nitrobenzyl bromide (5.0g, 0.0231mol), THF (50mL) and morpholine (6.05g,

0.0694mol) were added to a sealed tube. The reaction mixture was heated to reflux

25 overnight. Removal of the solvent, was followed by addition of water (400mL)and
extraction with DCM (3x80mL). The combined organic phase were dried over



41 8 NN\ ~ 1. 0.42 66 ~NOHHH2 338.0 00048 52 NN\ ~ 1. 7.8 66
HZN OHH H 2. 324.0 OO0 049 44 NN\ ~ 1. 6.76%66 CNHH 2. 392.1 GH0O0O

O 50 32 8ygnyndhadN \ ~ 1, 10%66 ~N ~ HH 2. 364.1\/ OH @ @,lg(,?, 553 8 NN
\' ~1. 3.7%66 O~ HH 2. 339.1 OH O 4 WD 02/ 073926 75 PCTfUSOZ 12888
Aniline and 1.Yield Exanple Squarate from Prep Product Exs. 2~ (Mtl )+ OO
52 43 Nr N\ ~ 1. 0.33%66 ~NOH HH 2~ 352.1 OO0O0O053 37 -/ NN\ ~ 1.
5.7% 66 HN ~CHH H 2. 400.0 O54 0040 ~~/ 166 ~, ~1. 11 NNHN~HH
H 2. 428 NS00, Cobeergratéd add purified byhediumn-chtomatagyapity (25% HNOAG/HEN)
414.1 0 Q. 0,056 35 O/ 1 & .~ NN\ I 1. 5.1 66 ~-OHN CH H H 2.

. 504.0 O @"@3’?%‘%‘“&? 90"@?%‘&‘4 @%%699°/@-~ ~~1 6.7%HNOHHH?2 503.800

058 N-421 NN\ ~1. 3.6%66 ~i 2. 395.1
"H NMR (300MHz, d-CHCls) §2.5(m, 4H), 3.8(m, 4H), 3.9(s, 2H), 7.5(t, 1H), 7.7(m,

2H), 7.9(d, 1H)ppm.

Step B
The nitro compound (4.57g, 0.0206mol) from step A was dissolved in methanol
(100mL) and stirred with 10% Pd/C under a hydrogen gas atmosphere overnight. The
reaction mixture was filtered through celite, the filtrate was concentrated and purified
10 by column chromatography (EtOAc/HEX/Et3N 20/60/1) to give the above compound
(3.14qg, 79%).

"H NMR (300MHz, d-DMSO) 82.5(m, 4H), 3.5(s, 2H), 3.7(m, 4H), 5.4(s, 2H), 6.6(t,
1H), 6.7(d, 1H), 7.1(m, 2H)ppm.

15 Preparative Example 57

N
Br . =
-
NO, N§\ Step A
NH.»
* &/NH Step B :

Step A

20 2-Nitrobenzyl bromide (5.0g, 0.0231mol), THF (60mL) and imidazole (4.72g,
0.0694mol) were added to a sealed tube. The reaction mixture was heated to refiux
overnight. The solvent was evaporated to give a residue which was taken up in water
(400mL) and extracted with EtOAc (3x80mL). The combined organic phases were
dried over Na;SOy4, concentrated in vacuo to give the desired compound (4.07g,

25 87%).

"H NMR (300MHz, d-DMSOQ) 85.7(s, 2H), 6.9(d, 1H), 7.1(d, 1H), 7.3(s, 1H), 7.7(t, 1H),
7.8(m, 2H), 8.2(d, 1H)ppm.



HN~HHHOJ WO 02/ 07C926 PCT/ US02/02888 71 Aniline and |.Yield Exanple
Squarate from Prep Product (%9 Exs. O0O059 39/ &1 ~ 1. 9.4%9 N N\ 66 HN

OH H H 2.wd%nkoR O 060 38 (/ 8 ~, NN\ ~ 1. 040%66PHI}J/U~SI(-E/M8§§2

420.1 00061 OH/ 48 ONN\ | 1. 10666 ~N ~ H 2. 420.0 O 0 62 NH2
HOOH NN\ ~ 1. 24%HO ~HH H 2. 2950660006333_~1 1530 78 N ~
H\ 2. 380.1 0HOOO6433/ 8 ~" NN\ | 1. 16%79 NHH 2. 394.0 ~ COH

000s533/ NN\ ~1. 43%80 ~-NHH 2. 380.1 OHO WO 02/07@926
PCT/ USO28828B8 77 Aniline and |.Yield Exanpl e Squarate from Prep Product
44% 81, ~ O ~H HN2. 451,10

670033 - N Hedtogamacuibi 2e. 0. Wmel 3o sishAwas BESe b Megiano
(50mL.) and stirred with 10% Pd/C under a hydrogen gas atmosphere overnight. The
reaction mixture was filtered through celite, the filtrate was concentrated and purified

5 by column chromatography (DCM/MeOH/EtzN 20/2/1) to give the above compound
(1.77g, 93%).

'H NMR (300MHz, d-DMS0) 85.2(s, 2H), 5.3(s, 2H), 6.6(t, 1H), 6.8(d, 1H), 6.9(d, 1H),
7.0(s, 1H), 7.1(t, 1H), 7.2(s, 1H), 7.8(s, 1H)ppm.

10 Preparative Example 58
NOZ NO
©/OH . Cl\_/\N/ Step A . ©/O\/\T/
l
x HCl!
NH,

Step B @/O\,/\N/
’ |
Step A

2-Nitrophenol (4.32g, 30mmol) was dissolved in EtOH (40mL) and then added

15  to a solution of 2-(dimethylamino)ethyl chloride hydrochloride (5.56g, 34mmol) and
KOH (3.5g, 63.0mmol) in BUuOH (50mL) and DMF (10mL). The reaction mixture was
heated to reflux overnight. After cooling to room temperature, the majority of the
solvent was evaporated under reduced pressure. The remaining residue was put into
water (400mL) and extracted with EtOAc (3x100mL). Subsequently, the combined

20  organic phases were washed with 5% NaOH (3x100mL) and dried over sodium
sulfate. The solution was concentrated and purified by column chromatography
(10%MeOH/DCM) to give the product (1.35g, 21%).

H NMR (300MHz, CDCls) 52.48(s, 6H), 2.93(2, 2H), 4.36(t, 2H), 7.16(dd, 1H), 7.20(d,
1H), 7.63(dd, 1H), 7.97(d, 1H)ppm. |
25



8 -~ NN\ ~ 1. 45%74 \NOHHHOC 2. 42000 O0069 33/ \ ~ NN\ ~ 1

32%76 N~HHH~ 2. 481.00OHO OO770/ 3 ~1 NN\ \ ~~1, 20%83 ~ CH
HH2 4320Q2d928 O 71 33\ -., NN\ ~ 1. 30%2. 382.0 O@@/@ﬁ/& 17692(
PCT/ US02/ 02888 ' 78 Aniline and 1.Yiehd Exanpl e Squarate rom rep Product
(% Exs. 2, (MF1 ). 0072 33 NN~ ~1. 15~ 72 N> HH 2. 409.0/ OHONO
O73 33 N\ / 1. 57%2. 3590 HHHN-N O OO 74 33 NN\ / 1. 25%71 ~-NHH
02 39.0/ OHO-/ O751 ~NHZ NNNHNN~ 1. 39 /0 /, -~ | | 2. 306.0
70 O O CStemsBHN N—NHHHO\ N NN 1. 34%/ 2. 3501/ ~1/ O0O70 77 58

N—NHHHO~ N N | 715% 93.1 @) N, NH 63 '
i P tsg gmBoping (135578 4SRN Tighestep Aores dissokedun Medw
~ QOnlL aVenaken With 18% P3FC Lind@r @ Hydrogen gas atmosphere at 10 psi for 3h.

The reaction mixture was filtered through celite, the filtrate concentrated in vacuo to
S give the above compound (980mg, 85%) after column chromatography

(DCM/MeOH/NH,OH = 20/1/0.1).

H NMR (300MHz, CDCls) 62.46(s, 6H), 2.95(t, 2H), 3.60(bs, 2H), 4.21(t,2H), 6.81(m,
2H), 6.95(m, 2H)ppm.

10 Preparative Example 59

NO, NO, NH,

©/\Br Step A @/\T/ Step B ©/\T/
Step A

2-Nitrobenzyl bromide (2.0g, 9.3mmol) was dissolved in DCM (50mL.). After
15  addition of dimethylamine (2.0N in THF, 9.3mL, 18.6mmol), the reaction mixture was
stirred overnight. Subsequently, the mixture was put into water (200mL) and
extracted with DCM (3x100mL). The combined organic phases were dried over
sodium sulfate. The solution was concentrated in vacuo to give the pure compound
(540mg, 32%) after column chromatography (DCM/MeOH/NH,OH = 20/1/0.1).

20 H NMR (300MHz, CDCl3) 82.36 (s, 6H), 3.73(s, 2H), 7.21(t, 1H), 7.37(d, 1H), 7.43 (t,
1H), 7.52(d, 1H)ppm.

Step B
The nitro compound (500mg, 2.78mmol) from step B was dissolved in MeOH
25  (50mL) and stirred with 10% Pd/C under a hydrogen gas atmosphere overnight. The
reaction mixture was filtered through celite, the filtrate concentrated in vacuo to give
the above compound (400mg, ~80%) after column chromatography
(DCM/MeOH/NH4OH = 20/1/0.1).



WO 02/ U7&B2G PCT/ USU2/ U2R88 79 1.Yield Aniline and Exanpl e Squarate from
Prep Product Exs. 2. (Mtl )" 80 N-NH H2N ~ N~ N N 7. 23% 2. 382.1 O O 70 81
rN 8~ N_Nwoh2khdozN 70 N ~ N N ~ 1. 60% 2. 416.1 ~ OO 82P@Q/USM/N;J8,N NI ~
1. 59% 70 2. 363.1 ~ O O Exanple 83 55,10 / \ HNf OBt hiON+ HZN~\ OO1
/ 4 Ho HN~N1~'"'~" ~/ OOC The aniline 314 from Preparative Exanple
46 (52ngy, 0.25mmmol) and the ethoxy squarate derivative from Preparative
Exanpl e 67 (50ng, O0.25nmol) were conbined in ethanol (2nL) with

di i sopr opyNeIRhACDNIHE, COCH)BR)32 (] 6hE 2B 6d(4, RH)et TeXbs, aTH)L 6. 41T, 2H)THEB5
reaction was concentrated and the product was isol at ed by HPLC purlflcatlon
- (7.2mg, magillppre NVR (300MHz, ds-DVB4) 83.04 (s, 6H), 7.02 (d, 1 H), 7.20
(t, 1 H, 7.48 (t, 2H), 7.59 (m 2H), 8.03 (d, 1 H), 9.70 (s, 1 H) 10.34
(s, 1 H, 10.60 (s, 1 Hppm LCVS: calculated: 385.1, found: 386.0 (Mt1l)+
WD (12/(17C926 8U Exanpl es 84- 9RrdXarbtia BEXERPIB660! | owm ng t he procedure
descri bed for Exanple 83, the Products listed in Table X bel ow were
prepa’?ed using the amne fromthe Preparative Exanple indicated (or the
commercially avail albg aniline illustrated),gnd the ethoxy squarate from

the 5 preparative e he i ndicated. Table -
e @r/m v B g, —XeRA, [ ]O\/\Br —SeeB

NO, NH,
OO (0
Step A

2-Nitrophenol (5.0g, 36.0mmol) was put into water (20mL.). After addition of
NaOH (1.44g, 36.0mmol) and dibromoethylene (27.0g, 144.0mmol) the reaction

10 mixture was refluxed for 40h. After cooling to room temperature, the mixture was put
into water (400mL) and extracted with EtOAc (3x100mL). Subsequently, the
combined org. phases were washed with 5% NaOH (3x100mL) and dried over sodium
sulfate. The solution was concentrated and purified by column chromatography (75%
EtOAc/Pentane) to give the product (3.4g, 38%).

15 H NMR (300MHz, CDCl3) 83.79(1, 2H), 4.57(t, 2H), 7.20(m, 2H), 7.65(dd, 1H), 7.97(d,
TH)ppm.

Step B
The nitrobromide (1.7g, 6.9mmol) was dissolved in THF (20mL). After addition
20  of morpholine (1.81mL, 20.7mmol), the reaction mixture was refluxed over night. After
cooling to room temperature, the reaction mixture was put into water (300mL) and
extracted with DCM (3x100mL). The combined org. phases were dried over sodium
sulfate. The solution was concentrated and purified by column chromatography
(CH2Clo/MeOH/NH40OH = 20/1/0.1) to give the product (1.73g, 99%).

25  H NMR(300MHz, CDCl3) $2.74(t, 4H), 3.00(t, 2H), 3.84(t, 4H), 4.39(t, 2H), 7.18(dd,
1H), 7.20(d, 1H), 7.63(dd, 1H), 7.93(d, 1H)ppm.
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Aniline and |.Yield (%9 Exanple Squarate from Product 2. (Mtl)' Pre Exs. O
0843368 ~~NN\~1. 22%9HH2. 409.0 OCHHN O 0 o 0 85 33 g~ ~ ~ NN\

~ 1. 14%WR0 AA%996 69 ~ O ~H HH H\~S~O O O 086 34 N N\ pckusaddesdd HN (
HH2 458.0 OHO- O0 O87 49  NN&" ~~ 1. 383%67 ~NHH2. 406.0 O
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~ NN\ St2pB06.1 OHHH 67 NC/ OO90 NHz NC/ OH ~ 1. 52% N N\ 2,
350.1 OHHH NC. 91 / NC O H2 . 2.6% NN\ ~ 2 306.0 CH HHG67
oairogamRount (1. 566, 6 78imRTcl) Ko Siep Shwas 598 MEOH oH /
N N\~ L5088%a04 stiradayit? 4690 PEIE tinbe P A ight™ The
N N O ](H2§Nﬁ'q{~ %sﬁrr\edé/\/_ittf_ﬁ@g_/ipHHH nfeEXAYEIdgetodd Atnfodprdrdolerhight The
’ reaction mixture was filtered through celite, the filtrate concentrated in vacuo to give

5 the desired compound (1.43g, 95%) after column chromatography
(DCM/MeOH/NH40OH = 20/1/0.1).

H NMR (300MHz, CDCls) 82.71(t, 4H), 2.92(t, 2H), 3.84(t, 4H), 4.00(bs, 2H), 4.28(t,
2H), 6.82(m, 2H), 6.94(m, 2H)ppm.

10 Preparative Example 61
NO, NO,
OH e}
7 o e (e e
NO,

NH,
o)
N Step C O\/\N/\\
(N —RE N
~/

This reaction follows step A of Preparative Example 60.
15 HNMR (300MHz, CDCl3) 83.79(t, 2H), 4.57(t, 2H), 7.20(m, 2H), 7.65(dd, 1H), 7.97(d,
1H)ppm.

Step B
The nitrobromide from Step A(1.7g, 6.9mmol) was dissolved in THF (20mL).
20  After addition of imidazole (1.41g, 20.7mmol) the reaction mixture was refluxed over
night. After cooling to room temperature, the reaction mixture was put into water
(300mL) and extracted with CH,Cl, (3x100mL). The combined org. phases were dried
over sodium sulfate. The solution was concentrated and purified by column
chromatography (CH2Clo/MeOH/NH40H = 10/1/0.1) to give the product (1.25g, 78%).

25  H NMR (300MHz, CDCls) 54.41(t, 2H), 4.56(t, 2H), 7.06(d, 1H), 7.18(s+dd, 2H),
7.26(s, 1H), 7.63(dd, 1H), 7.74(s, 1H), 7.99(d, 1H)ppm.



5 The conpound from Preparative Exanple 90 (50ng, 0.19mmol) was di ssol ved
in tetrahydrofuran (2nL). Aniline {0.017nlL) O0.19mmvl) was added, and the
m xture vwa® @lobgped far 2hr. The sol vent was evaporat ed) q,@q\,dshjgofseésr due
was taken up in WO U2/ (17@2G PCT/ Ugl2/ (12888 82 acetonitrile.

desired product (30ng, 49%yield), an iInsoluble powder) was recovered by
filtration. '"H NWR (300 MHz, ds-DVMBO) 67.18(m 1 H), 7.35(m 1 H), 7.48(m
2H), 7.54(m 1 H) 57.83 (m 2H), 8.13 (d, 1 H), 9.95 (s, 1 H, 10.86 (s,
1 H, 11.50 (s, 1 Hppm Mss Spec.: calculated 325.0, found 326.1 (M1 )"’
Exanpl es %5- 5 10 Foll ow ng the procedure described for Exanpie 94) the
Product s din Table X1 beI ow were prepared using the aniline fromthe

Preparative Ex[q?),l,- i F%EP“? BT
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Aniline and 1.Yieid ride from re Exs.
gg o 0 65hsIRagraphyN CM/MeOﬁ/NWfWH H/MWR1).367. 1 OH HN_N ~g O O H2N \
02N/ ~' NN\ ~1. 21% OHHH 2. 354.1 90 100\' ~0 00 HZN\~ ~ ON/ """

02 VT YR 300 cotBaad flog, 2.4 el ShYAAHEBH), b.g2m, 3HBe 3,

1H), 7.17(s, 1H), 7.21(s, 1H), 7.62(d, 1H)ppm.

10
Preparative Example 62
K
NO, NH, A
NH 07 "NH
EJ:[ Z2 StepA [ EENHZ Step B H
NO, NH, C[N)
NH, .
StepC
== L)
N
Step A
15 2,6-Dinitroaniline (10.0g, 55.0mmo!) and tin(ll)chloride dihydrate (111.0g,

492.0mmol) were solved in conc. HCI (170mL). The reaction mixture was refluxed for
5h and then allowed to cool to room temperature. Afier sitting over night, the
precipitate was filtered off and subsequently dissolved in 10% NaOH (50mL). The
solvent was evaporated under reduced pressure and the remaining residue was

20  extracted with EtOAc (10x80mL). The solvent of the combined extracts was removed
and the resulting residue (2.5g crude) was used in step B without any further
purification.

Step B
25 The crude material from step A was dissolved in 96% formic acid (10mL). After
refluxing for 1h, the solution was evaporated to dryness. After addition of water

(10mL), the pH of the acidic solution was adjusted to 7 using concentrated ammonium



8 02N 1. 40%90 1 NH\ 2. 366.1 OHH HN-N 104 ~/ OOH2N\ O/ HO ~ N N\
~ 1 22% OHOOCHHH2. 324.9 gl off WO 1)2/071921 PCT/ U S02/02888 8.1
Ani |l ine awdoh/(ﬁ@ggd d (%9 Exanple Chloride from Product 2. @Mrmsbz,(,zlggge Exs o]

105 -- 0O O O 2N\ | OH/ _ HO_ 1 N\ | 1. 10%HO | H 2. 325.0 H 91
106 ' No2 0 0o H2ZN-~\ Il 02N/ ~ ~ 1. 21 ~N N\ | 2. 310291HHEXAIVPLE
107 510 i ~N~ OH~ HNBoc NN ( ~ TFAIpCM 0N/ O-~--n--~~0O i ~N~ NfJH OH
HH~ NNi ~]-~"-~[~1i QN O 0 The Boc-protected conpound of Exanple 101

(14. 5ny, hydoxidesolutias. Bhe resudtingpreEcinitBEWwes eoBetiedf drie@randSised o the next

t t (11.2mg, 95%. 'H NMR (300MHz, ds- DVSO
ggngg?tra%r@?n'tgg%‘%t’gne%ﬁbr’%d%aq%gm 4$ 4. é{%(s) oH) (7.43(m oH) 7.5)8(d, 1
H, 7.65(d, 1 H), 7.80(s) 1 H), 7.90(d, 1 H), 8.18{d, 1 H) 9.18{1 H),

9.80(m 1 H), 10.43(s, 1 H, 11.62(s, 1 Hppm LCVS(MH+): 439.19, found
" 439.8. S®@®M2/ 07(92C PCT/ US(12/ U2888 85 EXAMPLE 108 CHO ~ Step A 1 ~NH-

10 St 5P C OZN'IJheN:rE%e %'rng’lc amide from step B was dissolved in 10% HCI (25mL) and
refluxed for 30min. Removal of the solvent was followed by addition of 10% NaOH
(6mL). After evaporation of the solvent, the resulting residue was extracted with EtOH
(4x50mL). The solution was concentrated and purified by column chromatography
(DCM/MeOH/NH40H = 5/1/0.1) to give the final product (1.23g, 18% over 3 steps).

10 H NMR (300MHz, de-DMSO) 55.38(bs, 2H), 6.44(d, 1H), 7.82(d, 1H), 6.99(t, 1H),
8.11(s, 1H), 12.30(bs, 1H)ppm.

Preparative Example 63

COOH COOH NHBoc
@OH _StepA ©:°> Step B _ ©:°>
OH @] (0]
NH,
Step C | O>
15 of

Step A
2,3-Dihydroxybenzoic acid (15.0g, 97.3mmol) was suspended in water (30mL).

After addition of a solution of KOH (16.4g, 292mmol) in water (70mL) diiodomethane

(8.1mL, 100.2mmol) was added. The reaction mixture was heated to 100 C for 5 days
20  or until almost all of the diiodo compounds disappeared. The remaining rest of the

dihalogen starting material was co-evaporated with some water. The solution was

acidified with concentrated HCI to yield a precipitate. The crude acetal was collected

and recrystallized once from EtOH to yield crystals (7.0g, 43%).

H NMR (300MHz, dg-DMSOQ) 86.21(s, 2H), 6.99(dd, 1H), 7.22(d, 1H), 7.39(d, 1H),
25 13.07(bs, 1H)ppm.



10/ NHiO Step BOOC G OOQZN/ NNi OHHHO GCeneral Procedure for
Resin Preparation Resin Double-Loading: 0 O NC Oi Argogel (NH2) resin

(109, 1600 Ru4w®! | g) was suspended in dicloromethane (1@@k)sob/hsas | arge
pepti de vessel. Bis-(Fnoc)-lysine (7.89g, |2mvol) and 1

hydr oxybenzotri azol e hydrate (1.62g, 12mvol) were dissolved in

di choronet hane (100nL) with N, N-di net hyl formam de (12nl) and added to the
vessel. The vessel 15 was shaken for 1 Qmin. 1,3-Diisopropylcarbodiimde
(3.76n, Sembl ) was added to the vessel with frequent venting during the
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washed sty W@$ cbBCentRAEEd lah8WiYallg Pa&fied by dolumere chrorestoggaphyliot dive the

di chl, gr onet Eane h@et B@@@I, and di chl oronmet hane. The resin was dried under
vacutkh REBUN FrP%h Bl ed resin (1g) was suspended with sodi um

triacet oxyborohydride {1.1g, 5mmol) and dichl oroethane {10n) in a small

pept i de usaagR (300fiz CHOR §0420418) BIML) oRs SigehipRtbANa i Yl @ wes

shaken for 16hr. The resin"was and washed ‘successively t'wo
each wit hiigpphanol , di chl oronet hane, 10 nethanol, and di chl oronet hane. Step
B

Step C
15 The carbamate (2.28g, 9.6mmol) from step B was suspended in EtOH (50mL).

To the suspension was added 5N HCI (50 mL). Stirring over night resulted in a clear
solution. The solvent was removed under reduced pressure and the residue was
dissolved in water (200mL). The solution was neutralized with KOH and then
extracted with EtOAc (3x100mL). The combined organic phases were dried over

20  sodium sulfate, concentrated and finally purified by column chromatography
(BCM/MeOH/NH40H = 20/1/0.2) to yield the desired product (1.05g, 80%).

H NMR (300MHz, CDCI3) 83.48 (bs, 2H), 6.03(s, 2H), 6.43(d, 1H), 6.46(d, 1H), 6.79(t,
1H)ppm.

25 Preparative Example 64

NH, NH,

@/‘NHZ Boc,0/KoCO3 \-BOC
loxane/water H

2-Aminobenzyl amine (5.0g, 41.0mmol) was dissolved in a mixture of
dioxane/water (30mL each). After addition of Boc-anhydride (8.94g, 41.0mmol) and
30 potassium carbonate (8.5g, 61.5mmol), the mixture was stirred over night. The



Squaryl chloride (0.690g, 4.6mmpl) was dissolved in tetrahydrofuran (10nlL)
15 and added to resin from Step A. The m xture was shaken overni ght then
washed 20wsurme®3svely two tines each with dichl oronet hanectasgheiksri|e)
and di chl oronethane. Step C Resin from Step B (0.25g) was suspended wth
2-am no-5-ni trophenol (0.308g, 2mml) and N, N-dii sopropyfethyl am ne
(0.35m., 2mmmol) in tetrahydrofuran (4nL). The m xture was shaken for |6hr.
The resin was filtered and washed three tinmes each with dichl oronethane,

met hanol SObigNWas BYbIRER wates. (3BOMNLE pad extectachwith E4DACIBXIREMElShended i n

- was 111t SEERMREELKE #Pists Wil Brp R PEOTR B bR ol ipaleana
washes wewefied byeolurahethromatbigrapthyn@59eEI0 AU PeptHre) 6 9 thel ddsiffproduct
26%i el d) 8H 8NM? (300 MHz, ds=DM5O) s4.01 (s, 3H), 7.08(m 1 H}, 7.22(m
oHy) 7.63{48918Qe). 7.81 (s, 1 H), 7.88 (dd) L H), 809 (d, 1H),

10|. 335('?%13%%)& 13 42%(22(,?§19H() , 11.38 (s, 3?_ 1 H)E)pzpm I I\/asiogpitzzb:

cal cuta : . i ve Exanpl es -

Fol | owi ng the ipor dceﬁlgpetdes%rﬂbw{%zrz@gﬂng{@ 108) the Products listed in
35 Table XIl bel ow were prepared using the commercially available Step A
aniline or WO 42/ (171921 87 PETehbratige B2XA8laiSne il | ustrated and the
Step C aniline fr the Preparative Exanple indicated (or the comrercially
avai | abl e anilineji Flrﬁ?trated). (i el Oifq_r smal | scal e prefd?afions, <50ngy

resin) were not ACeytrdte anglephe indieated in thgetgble a ‘N) Table Xl I
5 Step A aniline l.Yie |@

amMe € ra N (ML)
aniline 109 HZN ~~7. NBO HO OZN / \ ~ oM. 32 /0 02N/ \ N~ ~ 2.
342.0 NHZ OH H H HO OH 110 / HEN ~ | oH/ \ ~ 1/ 1. NANH2 OOHHH
CH2 34009 OOHOH OH 111 HZNw I o [\ | I

1. NA / ~ . NN
Step A

10 2,3-Diaminonitrophenol (4.0g, 26.1mmol) was dissolved in AcOH (200mL).
After addition of sodium nitrite (2.25g, 32.7mmol), the reaction mixture was heated to

OO0
0 OH

60°C for 3h. The solvent was removed under reduced pressure and the residue was

put into water (200mL) and extracted with EtOAc (3x100mL). The combined org.

phases were dried over sodium sulfate, concentrated, and finally purified by column
15 chromatography (50%EtOAc/Pentane) to yield the desired product (3.42g, 80%).

H NMR (300MHz, dg-DMSO) 8 7.78(dd, 1H) 8.60(d, 1H), 8.73(d, 1H)ppm.

Step B
The nitro triazole (3.4g, 20.9mmol) from step A was dissolved in MeOH (50mL)
and stirred with 10% Pd/C under a hydrogen gas atmosphere over night. The reaction
20 mixture was filtered through celite and washed very thoroughly with MeOH. Finally,
the filtrate was concentrated in vacuo to give the desired compound (2.38g, 85%)

H NMR (300MHz, ds-DMSO) 85.99(bs, 2H), 6.51(d, 1H), 6.93(d, 1H), 7.22(dd,
1H)ppm.

Preparative Example 66

25
H

o — O
O 0

0] 0



2. 29770 HHHOdHNOH 112 / | HZN~OOOH I ~ ~/ [/ 1. NA 2. 310.9 H2N
~HOHOOHOO/ 113 2N~ | / \ off ~ NN~ 1. NA 8~ NHHHHO2 373.9 55
O ~s ,, Qvoowrddzd 071 92(> PCT/ US02/ 02888 88 Step A anili n@c?msﬂ»z/(\ﬁs@d d (%
Exanple amne | Step C Product 2. (Mt4g)' aniline O O 114

NA OHO~ ,NHHHHO?2, 435.9 SO 84 115 ~ O o 1. NAH2N/\NN\/2.
35491 HOOHOHHOO ~ NHZ OH OH 11fi i OO 1. NAH2N/ \ 2. 297.1 OH HO
NNHHHOHO NHZ 117 / \ CN O O 1. NAH2Ni‘/NN/\CNZ 306.1 CH HH
H2ZN OH 118 i OO 1. NAH2N!_\ NN\ / 2. 402.8 Br ~H10—IHBrNHSO—I

QG LA gk oy o e o 230 5 Bt s Ry oy

Exanpl e anethand!. Kriline (R8s D. nmoNias addst Hidpwide® thd séufion. The
reaction was stirred at room temperature for 16 hours. After this time a solid formed
5 which was determined to be the desired product. The solid was collected by filtration
and dried under vacuum (1.8g, 96%).

"H NMR (300 MHz, ds-DMSO) 84.39 (s, 3H), 7.12 (m, 1H), 7.35 (m, 4H), 10.75 (bs,

1H)ppm.
10 PREPARATIVE EXAMPLES 67-83
RN OR, 5 N O-gr
j:( . R;NHp v 2 J;(
© © o o)

Following the procedure set forth in Preparative Example 66, but using the
15  alkoxysquarate and the amine or aniline (R>-NH,) listed in Table V below, the
following products were obtained.

Table V
Pre Re-NH; 1. % Yield
Exp. R or Aniline from Prep Ex. Product 2. (M+1)“
H
NH, N o/ .
67 Et 1. 95%
2. 218.0
o 0
0% "NH
H 1, 95%
o . > Ej”; ;O\/ 2. 2749
o] 0
HaC, O
0”""NH
H o
N o/ |1 50%
% 1 H % ):\( 2. 311.0
o 0




HO~~/ \ 1. 3 AH2N 2. fi 1.0 8 1/ NNi HO~ HHgr NHZ Exanple 123
\NN" V OOINV VI NNNHR2 ~-NNNOOKH\~HHOOH5 10 The conpound

f rom Pr epaoatioy®2£xanpl e 26 is reacted with the conpound @RSt faes ative
Exanpl e 30 according to the proceduresgdescribed in Exanple 1 to obtain the
product shown. Exanple 124 0 0 0 ~ ~ NH2 --- o\ EtO HO Et0O HO ~H H The
conpound from Preparative Exanple 27 is reacted with the conpound 15 from
Preparative Exanple 30 according to the procedure described in Exanple 1 to

obtain fhe progduct shown. Bx@mH.e 125 00 O\~ NHS O ~~ N HJ N Qe dT1H 20
The corrpoﬁ,?g- f f om,Priepar atd me. dxappl e 28 Step B erodBkepar ati ves Exgiapyf e |29
Step E |s Yoacted wifth the conpound from Preparative Exanpl e BO accordi|ng
to the procedure desgcr et I Cranpt et to - ogtarrthe—prodgact—stowr———VI' O
02/f171P2 90 WHAT I § CLAIMED: 1. A conpound ¢ eHformula 0O O B~-N NAHH
5 PCT/ US02{{ 12888tea |prodrug thereof, or ja phs i caPry actept7abl e dalt,
sol vate| or 1soper of| said conpound or of| said odr u wher ei n2.1®4A.1i s {an
unsubst|tuted pr substituted aryl or unsjubstit g bstituted
het er oafyt—gropp—DB-fS
O
71 Me 63 @/N;i( ~ |1 8%
2. 248.1
O O
N
7 H
72 M - 1. 71%
© 59 NJ;KO 2. 261.0
O 6]
N//'*NH H
73 Me 62 N O~ 1. 73%
j:g 2. 244.1
0 0
ci NH; cl N o
74 Me 1. 620/0
2. 272.1
6] 6]
Cl Cl
N
-0 o
75 Me NH, N O~ 1. 78%
: 2. 2481
g "o
H
O N
b H
76 Me 64 O N O~ 1. 78%
;il 2. 33241
0 0
0 NH 0 H 0]
77 Me - 2 - T i1 8%
2. 2341
O @]
H
78 Me NH, ANE 1. 85%
j/’—_( 2. 2322
9] O




WO U2/07GB2G R5 Ra/ RS RB R R5 R10. R9 15 R~NNN3 R OH RO R15 \N R3 w OH
919 R Ra Rs N\ ,, NN, HPCT/USU2/U2888 R5 Ra / Rs N--NHR9 RS R4 Rs Rlo
\' N-NH Riwo%5287¢%2¢0H R15 -N N R OH R15 RO N or Rs OH R2 i s phyHIso86sss

C(OOH, SH SO02NR Rg, NHC(O R, NHSO2MR R8, 5 10 NHSO2R , C(ONR R8) C(O)N
R ORB, OR 3 or an unsubstituted or substituted heterocycl ic acidic
functional group; R3 and Ra are the sane or different and are independently
hydrogen,—halogen, _alkoxy) OH CF3 QOCF3 N02, C(OR, C(OOR) C(ONR RS,
SO-~~NR| Rg), SOt ~R N-OR7 R NR ORe,| R8 , cyano, unsubsti{ ut ed vad
substituted, al kyIR1 unsubstqr'enutedpr@ﬁx substituted d@rgducior unsubsei timed ar

. substityted heteroaryl; R5 and Rs are the sanme or different ahd are
[ ndepenﬂ{ent ['y hydrogen, halogen, al KyT, [l Koxy, 3 OCF3, N0Z, GO R,
OOR, C(O)NB'RB, §O~,~N :

79 Me NH, 1. 85%
J;i 2. 246.1

80 Me NHz N O~ . 80%
J:K 2. 2322

? H . B2Y%

81 Me 56 N ;O\ 2. 303?1

68%

82 Me )
58 l N o . 2912

H 739
83 Me 57 b/N o |y zg‘f_’o

Preparative Example 84

—_

_

N -

.y

NH, Ph\s,/O
NH, 0”7 ~NH
+  PhSO,CI — ©/ NH,

1,2-Phenylenediamine (5.0g, 0.0462mol) was dissolved in methylene chloride
(125mL). Benzenesulfonyl chloride (5.6mL, 0.0439mol) was added dropwise and the
reaction was stirred for 72 hours. After this time, TLC (5% MeOH/DCM) indicated the
reaction was complete. The reaction was filtered to remove any solid material and the

10 solute was washed with methylene chloride. The filtrate was concentrated and



WO | 12/ U71921~ PCT/ USU2/ U2888 92 C(O) NR ORB, cyano, or an unsubstituted or
substituted aryl or an unsubstituted or substituted heteroaryl group; R
and R8 arwohnmr¢age or different and are independently hy®caassz/nsss
unsubstituted or substituted al kyl, ugsubstituted or substituted aryl,
unsubstituted or 5 substituted al kylaryl, unsubstituted or substituted
aryl al kyl, unsubstituted or substituted cycl oal kyl, carboxyal kyl,

o o TP PR Lk o EBER e 455 EHIHEERE 266
het er oal kybagahol, 209 wasBofitdd Msidnsgigi.d NR R8 and NR OR8 can jointly form

- a3to 7 menbered 10 ring, said ring nmay further contain 1 to 3 additional
heteroatom; on said ring as ring atons, and said rin be unsubstituted

or subst i HUNBR (3QhMbize CB:QR) & #Birat 2} BaRB(ch 1H).€5. 92@'"5% 7of#6(an,f3H) ent

- each rml ntly selected from hydroxy, cyano, carboxyl,
hydr oxyal‘k §§§ ﬂﬁbﬁgﬁ%b%ﬁep am noal kyl; RO and R are the sane or

different and are independently hydrogen, hal ogen) 15 CF3, OCF3, NR RS,

NR C(§) NRABSAPOY cofdUERR 2485886, f&hd 20B RMBPZR , NHC(OQ R,  NHSO2NR Re)
NHS02R , C(ONR R8) C(ONR CRe, OR 3 or an unsubstituted or substituted

het erocyclic acidic functional direpprativeExample R S is hydrogen, OR 3,

or an unsubstituted or substituted aryl group, an 20 unsubstituted or
substituted heteroarylnogroup, nsubs,tcb t ut ed ubstyi, ut ed aryl al kyl
group, an unsubstituted _or su ut ed o;;tl Kk a or_an unsubstituted
or substituted al kyl up?r an E:] 'S rrtR)und accordi ng
to Claim1l a prodrug thereof, or a phar ceutlcally acCéptabl e salt,

sol vat e sonmer of said corrpound or of said prodr ug; wherein Ais 30 WO
02/ 07192G PgT7 USfl12/02888 93 / ,~>/ j NRL2 ~'~\ 12 R NL R12 N1 R12 N R12
H NYROR11 R12 2-Nijrobenzyl bromide (5 18g, 0.024mol) was dissolved in EtOH (25mL).

NaOMe (11.0 mL 25%wt in MeOH, 0.048mol) was added drop wise under argon
atmosphere. After stirred at room temperature for 1h, sat. sodium hydrogen
carbonate solution (200mL) was added. The mixture was extracted with chloroform
(3x80mL). The combined organic phases were washed with sat. sodium hydrogen

15  carbonate solution (80mL), water (80mL), brine (80mL) and dried over sodium sulfate.
Concentration and purification by column chromatography (20% EtOAc/HEX) gave the
desired compound (3.70g, 92%).

"H NMR (300MHz, d-CHCl3) 53.60(s, 3H), 4.95(s, 2H), 7.55(t, 1H), 7.78(t, 1H), 7.90(d,
1H), 8.20(d, 1H)ppm.
20

Step B:

An ethanolic suspension of Raney-Ni was added to a stirred solution of the
nitro compound (3.00g, 0.018mol) from Step A in EtOAc/EtOH (10mL/10mL) under
25 argon atmosphere. The mixture was refluxed overnight and then filtered through
celite. The filtrate was concentrated and purified by column chromatography (25%
EtOAC/HEX) to give the desired compound (1.65g, 67%).

"H NMR (300MHz, d-CHCl3) 83.45(s, 3H), 4.38(bs, 2H), 4.60(s, 2H), 6.82(t, 2H),
7.22(m, 2H)ppm.

30 MS(MH"): 137.08, found 137.9.



~"'"f ~iI\R11 R12 O-ON ~R12 N _R12 ~NRlz HN, N, NR12 ~~ R 11 WO
(12107(92C PCT/ US02/ 02888 9.1 R11 , _\ R12 R11 R11 R12 N~ N R11 R11 -i O-O
R11 -i orwQ i®biseand WO (12/ 1176926 PCT/LJS02/ (12888 9; pRrruseiihsks 2 are
the sane or different and are indepengently H, OH, hal ogen, cyano,
CF30, NRR8, NRC(O NRR8) C(O NRR8) CO-R, OR, SO ~~ NR R8 ,
NR SO-t~Ra , COR, and substituted or unsubstituted aryl, substituted or
unsubstituted 5 al kyl) substituted or unsubstituted aryl al kyl, substituted
or unsubstituted heteroaryl, substituted _or unsubstituted aryl oxy,
substituted or unsubstituted heE&QMQ@E&é@, ! stituted or unsubstituted
het erocycl yl al kyl , substituted or unsubstituted hydroxyal kyl, substituted
or unsubstituted al koxy, al kyl am noCOCal kyl, am noal koxy, al koxyam noal kyl
or substituted or unsubskit uted am noal kyl. 10 3NHiThe conpound according to
- Caim1l a prodrug there on a r receut Teeal | y~acoeptabl e salt, solvate

or isonmer of said conp or* 6f “safld—proaruy; rei n 15 R2 i s hydrogen,

OH, NMC(O R or NHSO2R : is SO2NR R8, C(O NR™R8, SO02R ) NO2 or cyano; R4
i s hydrogen, NO2, CF3 or cyano) R5 is hydrogen) hal ogen, NO2, cyano or CFS3;
and R6 is hydedysinaphegpB(1.26g, 0.012mol), sodium hydroxide (1.84g, 0.046mol), and

tetrabutylammonium bromide (0.19g, 0.58mmol) were mixed at room temperature and

stirred for 10 minutes. 1-Chlorobutane (1.2mL, 0.012mol) was added and the mixture
10  was heated to 60°C for 8 hours. The mixture was purified directly by column

chromatography (25% EtOAc/HEX) to give the desired compound (0.95g, 50%).

'H NMR (300MHz, d-CHCI3) §1.08(t, 3H), 1.62(m, 2H), 1.90(m, 2H), 4.05(t, 2H),
4.23(bs, 2H), 6.85(m, 4H)ppm.

MS(MH"): 165.12, found 166.1.
15

Preparative Example 87

NH,

NH,
OH )\ NaOH, TBAB o
* Cl \!/

2-Aminophenol (5.0g, 0.046mol), sodium hydroxide (7.33g, 0.183mol) and
20  tetrabutylammonium bromide (0.74g, 2.29mmol) were mixed at room temperature and
stirred for 10 minutes. 2-Chloropropane (4.2mL, 0.046mol) was added and the
mixture was heated to 60°C for 8 hours. The mixture was purified directly by column
chromatography (25% EtOAc/HEX) to give the desired compound (0.92g, 13%).
'H NMR (300MHz, d-CHCl3) §1.45(d, 6H), 4.03(bs, 2H), 4.60(m, 1H), 6.93(m,
©25  4H)ppm.
MS(MH"): 151.10, found 152.1.

Preparative Example 89

30



WO 02/ 07692C 91 4. The conpound according to Claim2 5 PCT/LI S02/0288R a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or isoner
of said ogomewndor of said prodrug; wherein Ais ~ ,~) Ipr}USOﬂazssg\l R12 ~\
12 ~N R12 R N1 R12 R12 HHN\ //NR 11 4§ R12 \- ' 11 RN~ R12 NR1I2 NH
~\R11 Ol N-R12 N1 " _R12 ~N R12 O-O R11 R12 or 5. The compound accordi ng
to daim2 a prodrug thereof, or a pharmaceutically acceptable salt,

sol vate or isoner of g sai d conpound or of said O%; ug; vvhangiogR V\ié)3 _
02/ 07@26 PCT/ US02/ U2 R2 is hydr ogen R or ; S
SO2NR Re, C(O NR R8, Eﬁg . 84 ? r ojer W02, CF3 or

. cyano; R5 is hydroge al ogen, cyano, | N02 or and 5 R6 is hydr ogen or
CF3. 6. The conpound according to Caim4 a prodrug thereof) or a
pharmaceutically acceptable salt, solvatenmsy isomer of said conpound or of

- sai d prodrug; Step B NN
R —————_— |
Step C Boc !
Step A:

2-Nitrobenzaldehyde (2.0g, 0.0132mol), 1,2-dichloroethane (100mL) and 3-

5  (dimethylamino)propylamine (1.83mL, 0.0145mol) were stirred for 1h. After addition of
sodium triacetoxyborohydride (4.20g, 0.0198mol), the reaction mixture was stirred
overnight. Addition of 1N NaOH (100mL) was followed by extraction of EtOAc
(3x100mL) and drying over sodium sulfate, The solution was concentrated and
purified by column chromatography (DCM/MeOH/EtsN 40/4/1) to give the desired

10  compound (1.62g, 52%).

"H NMR (300MHz, d-DMSO) §1.58(m, 2H), 2.20(s, 6H), 2.28(t, 2H), 2.58(m, 2H),
3.15(s, 1H), 4.00(s, 2H), 7.58(t, 1H), 7.78(m, 2H), 8.00(d, 1H)ppm.

MS(MH"*): 237.15, found 238.2.

15  StepB:
The nitro compound (1.62g, 0.0068mol) from Step A was dissolved in THF

(50mL) and water (50mL). Di-tert-butyl dicarbonate (1.49g, 0.0068mol) and sodium
carbonate (1.44g, 0.0136mol) were added and the reaction mixture was stirred
overnight. Addition of water (100mL) was followed by extraction with EtOAc

20  (3x50mL). The combined organic phases were dried over sodium sulfate,
concentrated and purified by column chromatography (DCM/MeOH/NH,OH 40/4/1) to
give the desired compound(1.38g, 60%).

"H NMR (300MHz, d-DMSO) 51.40(d, 9H), 1.68(m, 2H), 2.18(s, 6H), 2.23(t, 2H),

25  3.32(d, 2H), 4.78(s, 2H), 7.42(d, 1H), 7.26(t, 1H), 7.83(t, 1H), 8.15(d, 1H).
MS: 337.20, found 338.1.

Step C:



10 wherein R2 is hydrogen, OH, NHG{OR or NHSO2R ; R3 is SO02NR RS,

C(ONR R8, SO02R , NO2 or cyano; R4 is hydrogen, NO2, CF3 or cyano; R5 is
hydr ogen,wbakeasp, or CF3; and 15 R6 is hydrogen or CF3. 7pcThgoseapeound
according to Claim3 a prodrug thereof, or a pharnmaceutically acceptable
salt, solvate or isomer of said conpound or of said prodrug; 20 wherein R2
is OH or NHSO2R7; Rais C(ONR Re, NO2 or cyano; R4 is hydrogen) NO2
orcyano; R~ is hydrogen, Cl or CEF3; and 25 R6 is hydrogen or CF3. 8. The
conpound accof 8erftre eotipsiund fram Stepl Buyas kiasebfed ioMeOph25milgamd statdd,

accept ab I Ol do f said co und or of sal odrug; 30
. whor oi n PN LSRRG iR ERRE! vl D BoBRE BHoSP e ayeT 5B RS
PCT/ L1S024028R8n BurBwasfilkardd egengh@elitd, thé fiitraAd dofentfatBY Hnagsiified- by he
conpound according to Caim5 5 rodrug thereof, or a pharnaceutically

a
. accept abfelugy Fbr%faﬂtoﬁwhdr@V@BWEGA@)@@%M@G@W@cccmpeamdj(bnGgr ug;
wher ef n Bgois OH or NHSO2R ; R3is C(ONR R8, NO2 or cyano; 10 R4 is
hydr ogen, I@Z or cyano; R5 is hydrogen, CI or CF3; and R6 is hydrogen or

CF3. 10. 'HINMROBOONME, *EDATSIH G . 58(sCIori )Mt G219, QHI?IP.GB?AQ eH)ep 2oft, 2P, @
phar maceut | calzlh% acceptable salt, solvate or isomer of sai'd conpound or of
e

sai d prodrl@t, #&i36s.R2H), §- 2066, c#HINESB(R TH)26. 12{di $HIFT@IR,F87)phe2 or

cyano; R4 is hydrogen, NO2 orcyano; R5 is hydrogen, O or CF3; and R6 is

hydr ogen . 1 ound according to Claim9 a prodrug
wﬁ(@ﬁhﬁhé fc{ume%cfa‘?{m

t her eof armaceutt cally ‘acceptable salt, solvate or isoner of said
conpound or of said prodrug; wherein 30 RR is OH R3is CCONRRe; R4 is
hydrifpen; R5 is hydrogen, Cl or PeEgaratiQé ExaWpif@2p07192G PCTI US02/ 02888 99
R6 i s hydrogen.

0] o @] O
Step A

@) @)

o e o - omey

HO OH cl Cl O-N \Q\l}l Cl
\ii:;L‘NHZ on P

OH

Step A
15 Squaric acid (1.14g, 10mmol) suspended in thionyi chioride (8mL) and N,N-

dimethylformamide (0.050mL) was refluxed under argon for 2hr. The solvent was

Step B

evaporated, and the residue was dissolved in diethyl ether and washed with ice water.
The ether phase was dried with sodium sulfate and evaporated to give an oil. The oil
was stored under vacuum for one hour.

20

Step B
The dichloride from Step A was dissolved in 1,2-dichlorobenzene (5mL) and
mixed with 2-amino-5-nitrophenol (1.54g, 10mmol). A precipitate formed after 10min.

25 The solution was stirred for 2 more hours. The solid was collected by filtration and
washed with 1,2-dichlorobenzene.

"H NMR (300 MHz, CD30D) 6 7.29(d, 1H), 7.87(m, 2H)ppm.

MS-: calculated 268.0, found 267.0 (M-1)
30



12. The conpound according to Caim10 a prodrug thereof) or a

phar maceutically acceptable salt, solvate or isonmer of 5 said conpound
of said pwodrmugowherein R2 is OH R3 is C(ONR Re; R4 is plydias6igs 10
i s hydrogen, Cl or CF3; and Rs is hydgpgen. 13. A conpound according to
Claim1 a prodrug thereof, or a pharnaceutically acceptable salt, solvate
or isoner of 15 said corrpound or of said prodrug wherein A and B are as

shown in the following table: Ex. AB 20 ~ "N\ OCOH 36 ~ ~

.,/ 37\ IN\ OHF O\ o~ ~ 45 -Prepmrative xampple 84 112/ 07G | 2G

or
R5

, NV FOOHF

\
OH \

PCT/ US02/ 112888 111t1 Ex. A_ B/l 49 N\ I\ O OH (~ /1 50 ~N I\ O OH\I
. 63 /NCH3 OCH /I \ "I 64 ~/ N\ ~CH3 O OH \ N~I65/H3C @)
66 /INNOOH~O/ I \N\ol 74\ O QC]-I/\\ O-Op OH WO
U2/ (17C921~ PCT/ USU2/ U288 (11_Ex._ A B'NC/
cl Cl
5 The dichloride (1.13g, 7.5mmol) from Preparative Example 90, Step A was
dissolved in tetrahydrofuran (5mL) and chilled to 0 C. Aniline (0.697mL, 7.5mmol)
was dissolved in tetrahydrofuran (5mL.), chilled to O C, and added dropwise to the
dichloride solution over 10min. The mixture was warmed to ambient while stirring for
one hour. The solvent was evaporated to give a solid. The solid was taken up in
10  acetonitrile, filtered, and washed with more acetonitrile. A powder was recovered
(0.91g, 59% yield).
Mass Spec.: calculated 207.0, found 209.2 (M+2)*
EXAMPLE 1
15
& hrg
+
N@H\ NPz S~ N’O
H ©O H
: OH H H
The product from Preparative Example 22 (93 mg), the ethoxysquarate
compound from Preparative Example 30 (75 mg), triethylamine (0.12 mL) and
20 absolute ethanol (5 mL) were heated at reflux overnight. The reaction mixture was
concentrated in vacuo and the residue was purified by preparative plate
chromatography (silica gel, 8% MeOH/CH.Cl, saturated with NH,;OH) to give the
product (51 mg, 34%, MH" = 437).
25 EXAMPLES 2-27
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35. The nethod of C aim 26 wherein the cancerous tunor type is nel anong,
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(aq) and washed with dichloromethane. The aqueous phase was acidified (1M HCl),
extracted with EtOAc, and the organic phase was dried over Na,SOy, filtered and
15 concentrated in vacuo. The residue was purified by column chromatography (silica
gel, $% MeOH/CH,Cl; saturated with NH,OH) to give the product (35 mg, 28%, MH* =
377, mp = 135-140°C).
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Step B
The ethoxy intermediate from Step A above is condensed with the compound
from Preparative Example 19 according to the procedure used in Preparative Example
10 1 to obtain the titie compound. |

EXAMPLES 41-43

\ OFEt AI-NH-_; Cﬁ)/'@r
5 OH OH

o}

15 Following the procedure described in Example 40, using the aromatic amines
shown below instead of 3-aminopyrazine, the Products listed in Table VII! below can
be obtained.
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Examples 45- 82
15 Following the procedure described for Example 44, the Products listed in Table

IX below were prepared using the aniline from the Preparative Example indicated (or
the commercially available aniline illustrated) and the alkoxy squarate from the
preparative example indicated. The reaction was complete in 16-96 hrs depending on
the aniline as determined by TLC.
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5 The aniline 314 from Preparative Example 46 (52mg, 0.25mmol) and the

ethoxy squarate derivative from Preparative Example 67 (50mg, 0.25mmol) were
combined in ethanol (2mL) with diisopropylethylamine (0.10mL) and heated to reflux
for 16 hours. The reaction was concentrated and the product was isolated by HPLC
purification (7.2mg, 7.4%).

10 "H NMR (300MHz, de-DMSO) 83.04 (s, 6H), 7.02 (d, 1H), 7.20 (t, 1H), 7.48 (t, 2H),

7.39 (m, 2H), 8.03 (d, 1H), 9.70 (s, 1H), 10.34 (s, 1H), 10.60 (s, 1H)ppm.
LCMS: calculated: 385.1, found: 386.0 (M+1)"
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Table X
Aniline and 1.Yield (%)
Example Squarate from Product 2. (M+1)
Prep Exs.
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The compound from Preparative Example 90 (50mg, 0.19mmol) was dissoived
in tetrahydrofuran (2mL). Aniline (0.017mL, 0.19mmol) was added, and the mixture
was stirred for 2hr. The solvent was evaporated, and the residue was taken up in
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5 7.83 (m, 2H), 8.13 (d, 1H), 9.95 (s, 1H), 10.86 (s, 1H), 11.50 (s, 1H)ppm.

Mass Spec.: calculated 325.0, found 326.1 (M+1)"

Examples 95-105

10 Following the procedure described for Example 94, the Products listed in Table
X! below were prepared using the aniline from the Preparative Example indicated (or
the commercially available aniline illustrated) and the chioride from the preparative

example indicated.

15 Table XI
Aniline and 1.Yield (%)
Example Chloride from Product 2. (M+1)"
Prep Exs.
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The Boé-protected compound of Example 101 (14.5mg, 0.027mol) was stirred
in TFA/DCM (5mL/5mL) for 2h. Simple concentration gave the product (11.2mg,

95%).

"H NMR (300MHz, ds-DMSO) §2.08(t, 2H), 2.82(s, 6H), 3.18(m, 4H), 4.40(s, 2H),

7.43(m, 2H), 7.58(d, 1H), 7.65(d, 1H), 7.80(

9.80(m, 1H),

10.43(s, 1H), 11.6

2(s, 1H)ppm.

LCMS(MH™): 439.19, found 439.8.

s, 1H), 7.90(d, 1H), 8.18(d, 1H), 9.18(1H),
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General Procedure for Resin Preparation
Resin Double-Loading:
10

Argogel (NH2) resin (10g, 160u, 0.4mmol/g) was suspended in dicloromethane
(100mL) in a large peptide vessel. Bis-(Fmoc)-lysine (7.09g, 12mmol) and 1-
hydroxybenzotriazole hydrate (1.62g, 12mmol) were dissolved in dichoromethane
(100mL) with N,N-dimethylformamide (12mL) and added to the vessel. The vessel
15 was shaken for 10min. 1,3-Diisopropylcarbodiimide (3.76mL, 24mmol) was added to
the vessel with frequent venting during the first 15min of shaking. The mixture was
shaken for 16hr. The resin was filtered and washed three times each with
dichloromethane, methanol, and dichloromethane. The resin was dried under

vacuum.
20
Acid-Cleavable Linker Attachment:
The double-loaded resin (0.9g) was placed in a small peptide vessel with a
solution of 20% piperidine in DMF. The mixture was shaken for 2hr then filtered. The
25 resin was filtered and washed three times each with N,N-dimethylformamide,
methanol, and dichloromethane. The resin was suspended in a solution of 4-(4'-
formyl-3'-methoxy)-phenoxybutyric acid (0.463g, 2mmol) and 1-hydroxybenzotriazole
hydrate (0.262g, 2mmol) in dichloromethane (10mL). The mixture was shaken for
10min, then 1,3-diisopropyicarbodiimide was added with frequent venting during the
30 first 15min. The mixture was shaken for 16hr. The resin was filtered and washed



10908 () -, 10908 () - #109%0&' () - AAAAB BC} A<uV7! T SY40%Om0& () -~ & 10%0&' ()
- 910%0& ()- Ls10%0& ()-! &MLOWKKE' ()-!&3ML0% & () - COCCC) D2D;
DAEUV7! ! 1 Wiy deh3@%8 () - s( 10908 () - S&YA0%0% () - s#10%0& () per/okileses () -
#10%08&' () - ; DDDEFf FFFFdE: /! 100 100891068& () -
7$10%08' () - L3! 10%08 ()-s0"10% & ()-1.9g&L0%0& ()- 9, 10%0& ()- FFFFGEGyGXY: /!
100@#10%&' ()-F 10%& ()-y1l0%& ()-sY109%&' ()- 10%& ()-L' llO%& ()-
100gGG-IpHHHHdC /1 100 F109%nh& ()- 10%& g) f109& ()- |"109&' ()-

109 () - "thoetimesiaaqhrmith g@h}oroq@@larpl@'g@t h and dlchloromethane The resin

910%& -1 0 C& ()-! F109%& VFlOO/cUbU& H@CIIIdE /!
. 100" %Wé%fi E)”f@éy’?{%@ﬂgg/& () - YY( (12)%& () - &10%& 8

940% ()-11KLLLL=LDL~ @ 100 s109%& ()-L!10%& ()- 10 10 109
109& () - SQIHIAYE ()-'FsO 109& () - DLLLMVDNSNaB~ @ 100 10% & () -
. 109% &'() - % & ()- !y"10% (& ()-3!10% & ()- -, 10%& ()-

U T i A EIAR o AR o i

(1.1g, 5Smmol) and dichloroethane (10mL) in a small peptide vessel. o-Anisidine

(0.564mL, Smmol) was added, and the mixture was shaken for 16hr. The resin was

filtered and washed successively two times each with methanol, dichloromethane,
10  methanol, and dichloromethane.

Step B

Squaryl chloride (0.690g, 4.6mmol) was dissolved in tetrahydrofuran (10mL)
15  and added to resin from Step A. The mixture was shaken overnight then washed

successively two times each with dichloromethane, acetonitrile, and dichloromethane.

Step C
20

Resin from Step B (0.25g) was suspended with 2-amino-5-nitrophenol (0.308g,
2mmol) and N,N-diisopropylethylamine (0.35mL, 2mmol) in tetrahydrofuran (4mL).
The mixture was shaken for 16hr. The resin was filtered and washed three times
each with dichloromethane, methanol, and dicloromethane. For cleavage, the resin
25  was suspended in 90% trifluoroacetic acid / dicloromethane with stirring for 6hr. The
resin was filtered, washed with acetonitrile and discarded. The filtrate and washes

were concentrated to give the desired, pure product (11.6mg, 26%yield).

'H NMR (300 MHz, dg-DMSO0) 84.01 (s, 3H), 7.08(m, 1H), 7.22(m, 2H), 7.62(d, 1H),
7.81(s, 1H), 7.88 (dd, 1H), 8.09 (d, 1H), 10.33 (s, 1H), 10.42 (s, 1H), 11.38 (s,
30  1H)ppm.

Mass Spec.: calculated 355.1, found 356.0 (M+1)*

Preparative Examples 109-120

Following the procedure described for Example 108, the Products listed in
35 Table Xil below were prepared using the commercially available Step A aniline or
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oH O OH
5 The compound from Preparative Example 26 is reacted with the compound

from Preparative Example 30 according to the procedure described in Example 1 to
obtain the product shown.

Example 124
10
o) o
o 3 S
yQ\NHz 2 ) E’i /©
Et0 HO EtO iNl E
HO
The compound from Preparative Example 27 is reacted with the compound
from Preparative Example 30 according to the procedure described in Example 1 to
15  obtain the product shown.
Example 125
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0] S S
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—N —N N N
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20 The compound from Preparative Example 28 Step B or Preparative Example

29 Step E is reacted with the compound from Preparative Example 30 according to
the procedure described in Example 1 to obtain the product shown.
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;

wherein
10 A is an unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl group;
Bis
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R? is hydrogen, OH, C(O)OH, SH, SO.NR’R8, NHC(O)R”, NHSO,NR'RS,
NHSO,R’, C(O)NR'R®, C(O)N R"OR®, OR"™ or an unsubstituted or substituted
5 heterocyclic acidic functional group;
R® and R* are the same or different and are independently hydrogen, halogen
alkoxy, OH, CF3, OCF3, NO2, C(O)R’, C(O)OR’, C(O)NR'R?, SOyNR'R?, SO R’,

_OR’
N

I

r

C(O)NR'OR?, R , Cyano, unsubstituted or substituted alkyl, unsubstituted or
substituted aryl or unsubstituted or substituted heteroary;

10 R® and R® are the same or different and are independently hydrogen, halogen,
alkyl, alkoxy, CF3, OCF3, NO,, C(O)R?, C(O)OR’, C(O)NR'R?, SOyNR'R?,
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R® and R" are the same or different and are independently hydrogen, halogen,
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R is hydrogen, OR™, or an unsubstituted or substituted ary! group, an
20  unsubstituted or substituted heteroaryl group, an unsubstituted or substituted arylalkyl
group, an unsubstituted or substituted cycloalkyl group or an unsubstituted or
substituted alkyl group; and
tis 1 or 2.

25 2. The compound according to Claim 1
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
Alis
30 '
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3. The compound according to Claim 1

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 R? is hydrogen, OH, NHC(O)R” or NHSO;R’;

R®is SO,NR'R, C(ONRR, SO,R”, NO; or cyano;
R*is hydrogen, NO2, CF3or cyano,
R® is hydrogen, halogen, NO,, cyano or CF3; and
R®is hydrogen or CF;.
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5. The compound according to Claim 2

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
15  said compound or of said prodrug;
wherein
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6. The compound according to Claim 4
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
10 wherein
R? is hydrogen, OH, NHC(O)R’ or NHSO.R’;
R®is SO:NR'RE, C(OINR'R®, SO2R’, NO, or cyano;
R*is hydrogen, NO,, CF3or cyano;
R® is hydrogen, halogen or CF3; and
15 R®is hydrogen or CFs.

7. The compound according to Claim 3
a prodrug thereof, or a pharmaceutically acceptabie salt, solvate or isomer of
said compound or of said prodrug;
20 wherein
R?is OH or NHSO.R’;
R%is C(O)NR’R®, NO; or cyano;
R*is hydrogen, NO; or cyano;
R® is hydrogen, Cl or CF3; and
25 R® is hydrogen or CFa.

8. The compound according to Claim 7
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
30 wherein
R?is OH;
R®is C(O)NR'R?;
R*is hydrogen;
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10.  The compound according to Claim 6
15 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein

R?is OH or NHSO.R’;

20 R?is C(O)NR’R®, NO, or cyano;
R*is hydrogen, NO; or cyano;
R® is hydrogen, Cl or CF3; and
R® is hydrogen or CF,.

25
11.  The compound according to Claim 9
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
30 R?is OH;

R®is C(O)NR'R®,
R*is hydrogen;
R® is hydrogen, Cl or CF3; and
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R¥is C(OINR'R?,
R*is hydrogen;
10 R®is hydrogen, C! or CF3; and
R® is hydrogen.

13. A compound according to Claim 1

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
15  said compound or of said prodrug;

wherein A and B are as shown in the following table:
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14.  The compound according to Claim 13 of the formuia
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.

16.  The compound according to Claim 13 of the formula

Q O
N ‘r@
H H H

10
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.
17.  The compound according to Claim 13 of the formula
QO 0
\ “Q'ﬁ N
N onH H
15 0

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.

18.  The compound according to Claim 13 of the formula

}i@

\z/

20
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9. The compound according to Claim 13 of the formula
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5 :
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.
20.  The compound according to Claim 13 of the formula
O 0
Cl \
N OH
10 O
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.
21.  The compound according to Claim 13 of the formula
O O
N\
N Q \ '.“/O
¢ Y—N N by 1 H
15 N = 0

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of

said compound or of said prodrug.

22. A pharmaceutical composition comprising the compound of Claim 1, a
20  prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of said
compound or of said prodrug and a pharmaceutically acceptable carrier therefor.
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patient in need thereof a therapeutically effective amount of the compound of Claim 1,
10  or a pharmaceutically acceptable salt, solvate or isomer of said compound or of said
prodrug.

25. The method of Claim 23 wherein the chemokine mediated disease is
selected from the group consisting of psoriasis, atopic dermatitis, asthma, chronic
15  obstructive pulmonary disease, adult respiratory disease, arthritis, inflammatory bowel
disease, Crohn’s disease, ulcerative colitis, septic shock, endotoxic shock, gram
negative sepsis, toxic shock syndrome, stroke, cardiac and renal reperfusion injury,
glomerulonephritis or thrombosis, Alzheimer's disease, graft vs. host reaction, allograft
rejections, malaria, acute respiratory distress syndrome, delayted type hypersensitivity

20 reaction, atherosclerosis and cerebral and cardiac ischemia.

26. A method of treating cancer, which comprises administering to a patient
in need thereof, a therapeutically effective amount of the compound of Claim 1, or a
pharmaceutically acceptable salt, solvate or isomer of said compound or of said
25  prodrug. ‘

27.  The method of Claim 26 which further comprises administering to the
patient at least one anti-cancer agent and/or radiation therapy.

30 28.  The method of Claim 27, wherein the anti-cancer agent is selected from
the group consisting of alkylating agents, antimetabolites, natural products and their
derivatives, hormones, anti-hormones, anti-angiogenic agents, steroids and synthetics
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29. A method of inhibiting angiogenesis which comprises administering to a
patient in need thereof an anti-angiogenic amount of the compound of Claim 1, or a
pharmaceutically acceptable salt, solvate or isomer of said compound or of said
prodrug.

30.  The method of Claim 29 which further comprises administering to the
patient at least one known anti-angiogenic agent.

31.  The method of Claim 30 wherein the known anti-angiogenic agent is
selected from the group consisting of Marimastat, AG3340, Col-3, Neovastat, BMS-
275291, Thalidomide, Squalamine, Endostatin, SU-5416, SU-6668, Interferon-alpha,
Anti-VEGF antibody, EMD121974, CAl, Interleukin-12, IM862, Platelet Factor-4,
Vitaxin, Angiostatin, Suramin, TNP-470, PTK-787, ZD-6474,

ZD-101, Bay 129566, CGS27023A, VEGF receptor kinase inhibitors, taxotere and
Taxol.

32. A method of treating a disease selected from the group consisting of
gingivitis, respiratory viruses, herpes viruses, hepatitis viruses, HIV, kaposi's sarcoma
associated virus and atherosclerosis which comprises administering to a patient in
need thereof a therapeutically effective amount of the compound of Claim 1, or a
pharmaceutically acceptable salt, solvate or isomer of said compound or of said
prodrug.

33.  The method of Claim 23 wherein the chemokine mediated disease is an

angiogenic ocular disease.

34.  The method of Claim 33 wherein the angiogenic ocular disease is
selected from the group consisting of ocular inflammation, retinopathy of prematurity,

diabetic retinopathy, macular degeneration with the wet type preferred and corneal
neovascularization.

35.  The method of Claim 26 wherein the cancerous tumor type is

melanoma, gastric carcinoma or non-small cell lung carcinoma.
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36.  The method of Claim 35 which further comprises administering to the
patient at least one anti-cancer agent and/or radiation therapy.

37.  The method of Claim 36, wherein the anti-cancer agent is selected from
the group consisting of alkylating agents, antimetabolites, natural products and their

derivatives, hormones, anti-hormones, anti-angiogenic agents, steroids and synthetics

38. The method of Claim 37 wherein the anti-angiogenic agent is selected
form the group consisting of Marimastat, AG3340, Col-3, Neovastat, BMS-275291,
Thalidomide, Squalamine, Endostatin, SU-5416, SU-6668, Interferon-alpha, Anti-
VEGF antibody, EMD121974, CAl, Interleukin-12, IM862, Platelet Factor-4, Vitaxin,
Angiostatin, Suramin, TNP-470, PTK-787, ZD-6474, ZD-101, Bay 129566,
CGS27023A, VEGF receptor kinase inhibitors, taxotere and Taxol.



