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CYCLOBUTENE- 1, 2- DI ONES AS CXC CHEMXKI NE RECEPTOR ANTAGONI STS o D OF
THE INVENTION 5 This invention relates to novel substituted cycl obutenedi one
conpounds, WOph#reaaceut i cal conpositions containing the comPSUrd/0MH8 t he
use of the conpounds and conpositions in treating CXC- chenoki ne-nedi at ed

di seases. Chenpoki nes are chenptactic cytokines that are rel eased by a w de
variety of <cells to attract macrophages, T-cells, eosinophils, basophils,
neutrophils and 10 endothelial cells to sites of inflanmmati on and tunor
grow h. There are two main classes of chenoki nes, the CXC chenoki nes and

e hema s (8l st mmb%hg N@?ZZ%GNESV‘D cyst ei nes

are separated by a siIjg e adj acent
(CC-chenoki nes). The amsis Tte . 1 L-8),
) - 1), neutrophil-activating 15 protein-2

neut r ophi

( NAP- 2) t'-’.»: P SR 210, M G and PF4. CC chenoki nes include
RANTE 2,
ATES, M P - s B rgﬁéﬁﬁfﬁﬁ% %ﬂ%ﬁ‘gﬁéﬁﬁ'?Bﬁfe@ééﬁg&.“f‘éﬁf@g%%s

known t o ffearinacadtidnf wmdmmnmtalhm@ﬂher@mmmeandvﬁmmSe:Xﬂha:hermkl nes

general |y bound by nbers of the CXCR s, of receptors, ,and CC 20
chenoki né@rﬁ@pw&%}r@cwp%@oe&w HPaYRs @B@M%e-g?%ﬂatss@@&?éem L-8 is

bound by the %Qlﬂ%@%rg%ﬁgn?oté&%e@kﬁlﬁfs BldicheGEfe B8 BRR ﬁr@i’?b? the

accurul ati on and activation of neutrophi t hese chenoki'nes have been
i mpl i cat egklistio attvacdlena@ogbagés ataels, mm(SlnapHnulenbasopﬁllbammp’rMS a@ndor der s
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I nvest. 463 (1991) Respir. 6, 427
(1992); Ddﬂpmid}s agt whkther aa et tw84ystefe arBMaraEm@(@saﬂmmmeecndncl udi ng

| L-8, NAP- 2, .. d 30 78 t 1995 JBC 270
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believed to exert theit actions by b i ng to t ransmenbr ane protein
15  protein-2 (NAP-2) GROa, GROB, GROy, ENA-78, IP 10, MIG and PF4. CC

chemokines include RANTES, MIP -1a, MIP-2B3, monocyte chemotactic protein-1
(MCP-1), MCP-2, MCP-3, GCP-2 and eotaxin. Individual members of the chemokine
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. 8, 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



coupl ed receptor CXCR2 (al so known as IL-8RB), while IL-8 also binds CXCRl
(also 0 2 AUG 2005 WD 112/4176926 PCT/ U Su 2/u 2888 2 known aﬁ IA_U-SRQA).
Thus, their angiogenic activity is due to their binding to and AcAU6BYi on
of CXCR2, ¥U'PBEEPbly CXCRL for |L-8, expressed on the surfGQEESE2888ascul ar
endot helial cells (ECs) in surrounding ¥essels. Many different types of
tunors have been shown to produce ELRCXC 5 chenokines and their production
has been correlated with a nore aggressi ve phenotype (Inoue et at 2000

Cin Cancer Res 6 p._2104-2119). and, nosi,s . (Yoneda et 1998 J
Nat CancekNQWResdb- SpRA)M hl&%@g” h"'eg‘:t%( é'%)e?%mthed%%‘ﬁ\gt%ﬁq %”q actors
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their siteasdulsr@stathél cells (BEs) insurrouHaiireg veysdie a critical step in the
i nduction of angiogenesis by the tunmor. Inhibitors of CXCR2 or dual

i nhi bitors of IEernt @mofvtpmorﬁ HHV%P?GE‘ seouRdPRieAiee BERG EyY of the

ELRCX h i

anti - C ?ﬁ@’?ﬂ Paarhgj QE&E g@%’ﬁé #S?Hé%\%é]f'ﬁhodl g)éé FQB ei_ssg I(,SAr enberg
et al. 19§ﬁedot ef(llnlomé@tal 92000 CHri’Q‘Zar&%QR)as PR 1341-251 6 Pareh beboprIigrddsis 1998
J din Invest . 465-72), and GROa é:&aghne ahdar et at. J. Leukoc

Bi ol ogy 2@0@@? %t 3539@@)\1 N%W”@ﬁhﬂﬁ"@ a!@@%@ﬂe% REmBOtEdtexpr ess
CXCR2 and %ﬁétaccﬁg‘?”écﬁto%e%&tﬁ%&L@é@@C%%bmélkﬂ‘fe AR Be ALY thateeEhey

secrete EE I'nes al on ecreasl ng angl ogenesli s,

i nhi bi t or shemof24ER2T hay, tﬁlese@hbmdkrwasmrbbaﬂsig in@lcegetprhdtanis dilemiothelidlells
Hence t he CXC-chenpki ne receptors represent pronmising targets for the

devellSpretawasd the site Shprodugtioanfdb® tymand' HRtMaY besrerdigahstep imile inguatignns
a need fopg Sﬁmgggﬁorgihﬁ%ﬁo?.a%ﬁé()a.f‘orgfof ?B‘r@gaﬁ%lb\ﬁbbs}’o??%@RZ and

CXC- chenoki ne”r or éxa condit1ons associ at an | ncrease

in 25 | LEXQRbdilCnihibit theharadiogenic espatsofithe HIARCEBasheinaokiseotindebgredorta |
and T-cel ] subsets into E\he i nflammatory site and growth of tunors) would

benefit bYOchApR AN Hdpedr@or; dRiprtbienQraqtivits hag begnsteppnstiatgd for 2 AN
2005 WO Ogf (&R 1eT8 YRAAEAER8 al. 1996 J Clin Invest 97 p. 2792-2802), ENA-78

15  (Arenberg et al. 1998 J Clin Invest 102 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  IL-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.



3 SUMVARY OF THE | NVENTI ON Thi s invention provides novel conpounds of
Formula (1) represented by the structure: O~ BNNA HH(lI) 5 a prodrug
t hereof, or a pharmaceutically acceptable salt, solvate or i Songy A%? Uﬁai d
compound or,_ of said prodrug; wherein A is an unsubstituted or vsubsjq ted
aryl or und\BYY%%d or substituted 10 heteroaryl group; B TASOVESRUG 1005
WO 02/ 076926 PCT/USU2/ 02888 4 R5 R5 R53 R4 41RI RS R6 RQR6 R3I NNR NN
~NHHR9O RR5 RQRs RQRs Ro RRo =NHRO NNH R \ NRoRlI5 N NNR3
3~ RBRMXHR OH OHRO R15

SUMMARY OF THE INVENTION

This invention provides novel compounds of Formula (I) represented by the

structure;
O O
B. /
N N~ A
H H

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



Rs RO or ~RBRR3 OHOH R2 is hydrogen, OH C(OOH SH, SO2NR RS,

NHC(O R, NHSQZNR7R NHSQ2R7, C(ONR R6, C(ON R OR, OR 13 or amj Aug 2“{53
unsubstituted or substituted 5 heterocyclic acidic functional %roujﬁ;‘ and
R4 are theWSHRE78R%di fferent and are independent|y hydrogentCHAPSYLEAS

al koxy, OH, CF3, OCF3, N2, C(OR, C(OOR, C(ONR R, SO1 NR R8, SQ(gR,
NOR7 11 C, C(ONR/ORI, R8 , cyano, unsubstituted or substituted al kyl,
unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl; 10 R5 and R6 are the sane or different and are independently
hydr ogen, hal ogen, al kyl Rl koxy, CF3, (&ézS, NC2, C(O)R?,REC(O)CRY,

C(O NR7R6, SCS, NR7R84 0 2 AURGR®R00540 02/ 076R26 PCTLHL SO2 02888 S

C(O NR7OR8, cyano, or an dbst i t ut ed gbsti tut ed aryt oy an
unsubstituted or substi

> t he same or

J aL-Sulstit ut ed
al kyl, unsubstituted or substftuted anyl ' ungubstitutey or/ 5 gubstituted
al kyl aryl, unsubstituted & substitutéﬁ’@nylalkyl, unsubsiht ut ed or
substituted cycloal kyl, carboxyal kyl, anifloal kyl, unglbstituted or
substituted heteroaryl, wunsubstituted or substituted heteroaryl al kyl or
unsubstituted or substituted hegteroalkyiaryl, or R7, R8 and N in said NR7R8
and NR70R8 can jointly forma &to 7 menmbered 185ring, said ring may
further contain 1 to 3 adgfti opal hefteroatons on saigﬁring as ring atons,
and said ring may be unsubstt gd or subst : ’ one aor nore noieties
which are the sane or differeg eaclh noiety b i ndependently sel ected
from hydroxy, cyano, gaf X hydroxyah oyl , XY R5 or ami noal kyl ;
RO and R10 are the sane or Wif{

hal ogen, =? N—NH
15
R10 NB
N~
ST\ | p
S 3
R® R
OH OH
15 9 !
R N R\I/N
\ or | /
R R’
OH OH

R? is hydrogen, OH, C(O)OH, SH, SO,NR’R®, NHC(O)R’, NHSO,NR'R?,
NHSO,R’, C(OINR'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, NO,, C(O)R’, C(O)OR’, C(O)NR'R®, SO:NR'R?, SO4R’,
N/OR7
It
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®, SONR'R®,



15 CF3, OCF3, NR7R8, NR7C(0)NR7R6, OH, C(O OR7, SH, SOLlI NR7R8, SO2R ,
NHC( O) R7, NHS02NR7R8, NHS(2R7, C(O) NR7R8, C(O NR OR8, OR 3 or abh? AUG 2005
unsubstituted or substituted heterocyclic acidic functional group;, R73 is
COR7; R 15WQUMM26gen, OR13, or an unsubstituted or substi Put/&8VARHS group,
an 20 unsubstituted or substituted hetefoaryl group, an unsubstituted or
substituted arylal kyl group, an unsubstituted or substituted cycloal kyl
group or an unsubstituted or substituted alkyl group; and t is 1 or 2.

Anot her a ghe pres [ ] [ - i cal j L 25
compr 1 si ngRINR DR HASE o R BRH0g " sBRBMRIRT R bt SRS PRRRSH € 2
phar naceutshggﬂithyedaﬁg@p@@—pl%rogg,rrier or diluent. Another aspect of the

present inventiqn is g net od of treati ng an 0, -chenoki ne nedi ated di sease

in a manmal whiRllerbRperethe same or shifterenhand ase putapendently hgd@aenher eof of a

t herapeutically.effective.. n f th un formul I r 30
phar ngceuﬁnéﬁw@}u gﬁ%ﬁ@ﬂ%@ﬁtkygrunssgﬁéﬁﬁxggcf%%@%tgtutﬁrngurﬁgiugaéB%tﬁytegifort he
present i RuBBHtLRIY AkyRnTEhMQbsafutéd eaklLBStIttRRE 8fylalk@ OOMS i tktiN e GNisDbstitatddng
to a patient in need thereof, concurrently or sequentially, a 0 2 AUG 2005

WO 02/ ogw}gelfetm,@emmmﬂ% arﬁinoaikerhap@ubﬁ&tgleltq/oe&?@ﬂtwted heteearylof (a) a
\ | I, GIOt : ' t
ant | neopl asrBsdyish Sedunsiitied Ridgauald d dstoB i B arBRENES i nase

i nhi bi tor h‘é&er@@tﬁy%‘?ﬂl gp against the VEGF receptor or interferon, and/or c)
radiation. 5 In pr erred enbodi nents, a _conpound of fornula (7I) i s conbi ned
with one of t Y, RoldreWiN iy saiftNRddpaad N aaR joinidniormadBrie,’ pasbaresel

(Taxol (D), . 5-Fluorouracil .(5- FU). C ] o) :

t ermzh)éom'”@@; S?'Q%&%W@yéynﬁﬁrn%oﬂ%{ji f]go_ g%ﬁ%%ﬁ%ﬂﬂ% %g(r)%t@eﬁsrae(%ggﬁ%%}ﬁ BRAPS the
present i ny&mti 8Rd BERViMES 29 beinmbstfutet e dUbBGUEANGRA OneMNhoS MBieties

adm ni stering, concurrently or sequentially, an effective 10 anmount of (a)

a conpoundviyeh ees the sarpe pr difedenth agh imeiebt beinpdndgrandently sglpsied {remy. |
pacli taxelhx/dr%,sgﬂﬁg,lc%&ifl,ﬂ_')}c:irgBWREPO%WhNﬁB\gﬁaminoalkyl;
R® and R are the same or different and are independently hydrogen, halogen,
15 CF3, OCF3, NR'RE, NR'C(O)NR'RE, OH, C(O)OR’, SH, SOyNR'RE SO.R’,
NHC(O)R’, NHSO,NR’RE, NHSO,R’, C(OINR’R®, C(O)NR’OR®, OR™ or an
unsubstituted or substituted heterocyclic acidic functional group;
R™is COR’;
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.

Another aspect of the present invention is a pharmaceutical composition
25 comprising the compound of formula (1) 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



Except where stated otherw se, the follow ng definitions apply throughout
the present specification and clains. Additionally, all techni 8alAusigy

scientific_te sed 15 herein have the same nmeaning as i 7 n
under stoodw&&gﬁgﬂ& skill in the art to which this inventi Eﬁ‘c’@eﬁ%hg’?. These
definitions apply regardl ess of whether a termis used by itself or in

conbl nation with other terns. Hence the defi n|t| on of "alkyl" applies to
"alkyl" as well as to the "alkyl" portions of "al koxy", etc. \Wen any .
variabl e (Regapelditiily efféclvelsmdint BPIS at bR &f fRmul @Nanddbganst i tuent,
its definition on each occurrence is independent of its deflnltlon at every
ot her occuniceoiudulesEectingoadeniari aiﬁ@eoplastfbagemWrﬁ@l am@pgeneas |a§5hb@f ar e

Peubst tutRET feeERIc TP el APt e opeRabUry ¥ ECEqacper et g el

opti onal Sémgt]&}%ald%‘hdﬁth one or nore noieties which are the sanme or
different, eac 5 being independently selected fromthe group consisting
of , habogen, hyldrpeigrred ambodiments, aadom{joundld{cﬁwynular Wls coyttined W;ih one of

COOaI kyl b | f hyd
Syl oo naedelwpe RGP A gt Arctabines abe By (Tafp(s el as ts-
al kyl sul foff@p‘ycl%mghg&ﬁﬁ%wé cy}ew%ylteme%neﬁﬁa@ltﬁybterélgle %’rrﬁ}ﬁffs}ih@ kyl,

het er oal kyl a aryl oxy. The term "substituted” also refers to
substituting wilnrarot8er preféyee embagiyeqt, mqapmem\mv@@pam@MV|de$1g neethbdred on
an aronat i £ rin

adj acent Jdreq) éq;ﬁ;rezan fﬁﬁﬁ@ﬂ@q‘}pcartero %\lglefs:lérg%%t Et eroc%%ggérl ngﬁeCQItV two
PCT/ L9092/ 0Z988nt df (AY bYdom?@ur%@ﬂfcﬁrrﬁilé(l}’%ln@f‘(b ) Bmidr D BhRficaiting ARt (e.g.,

hydr ocar bon chai n haV| ng desi gnat ed nunber of carbon atons. Were the
number of RRGE)atons is not specified, 1 to 6 carbons are intended.
Represent ati ve exanpl es of al kyl groups include nethyl, ethyl, n-propyl,

| S0- pr oyl pE BT ONBE PHEHRE EERFES HypbpiiEiTand the 5 [ike. The ferm

"cycl oal k = = otttcyctic ring system
conprising 3 toEif.QapIthtme ddieasothpnetertablfylidwing dla(ﬁnm@hb@m)p%l‘ mmgh'ﬂm the

cycl oal kyl can optionally substituted on the ring repl aci ng

avai | abl e nwaeab%w Haties aw%g‘atﬂ)s Aeditignaliy e t@ﬁ%l@@&%%@em cctﬁrrﬁﬁwssé t he

a0 & SAELERkys IRISA BB R Bl L RROSHFL) OO ARl oo
exanpl es ofvhm:hlth|sqwdzmtmrcyelbogtkWhesemigﬁnltmnd; agplylredeciésngi whethebartayh is
used by itself or in combination with other terms. Hence the definition of “alkyl”
applies to “alkyl” as well as to the “alkyl” portions of “alkoxy”, etc.
When any variable (e.g., aryl, R?) occurs more than one time in any
20  constituent, its definition on each occurrence is independent of its definition at every
other occurrence. Also, combinations of substituents and/or variables are permissiblc
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, COOalkyl, COOaryl, carboxamide, sulfhydryl,
arylalkyl, alkylaryl, amino, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl,
arylsulfonamido, alkylsulfonamido, heteroaryl, carboxyl, carboxyalkyl, heteroarylalkyl,
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.



adamantyl and the like. The term hal ogen or Halo is intended to include
fluorine, chlorine, bromne or iodine. 15 Aryl refers to a nono- or
bicyclic ring system having one or two aromatic rings includidg Abuillnot
limted to '(Phenyl , hapht hyl, indenyl, tetrahydronaphthyl, indanyl,

ant hr aceny™O ¥¥{[6%%ny| and the |ike. The term heterocycl e oPrCTHb?‘éf“E)WCI ic
ring is defined by all non-aromatic, héterocyclic rings of 3-7 atons
containing 1-3 heteroatons selected fromN, 0 and S, 20 such as oxirane,
oxet ane, tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine,

pi perazine, tet ydr opyr i di -tetrahydropyrim di ne, . tetrahydrothi ophene,

t et rahydr ot hi O@EQH?F’W%%BF%? gﬁ@'gﬁﬁy%gﬁ%‘&h % {?Aﬁ’régéo#]ﬁ%qrgﬁ%rbﬁ}{%'? &iaxg{éetfﬂgand
the Iike. gddpirere@numbepofarioh flon. Wher@tieen@abst 6ltHbOR HEMees naed
aromatic rings consisting of 1 to 3 heteroatons independently selected from

t he group speesiest il ig fofarbons ace intergledhnldepresentative iexemnmiemof alkyl giongs do not
ossess adj gcent e nd/ or sul fur to The heteroaryl O can, be
insubst i t (OB MEKs EphERT M oo REPWEBU. SEEhat ISRty ey andiné

i ndepegdeniky sel ected fromlower al kyl, halo, cyano, nitro, haloal kyl,
hydroxy, al koxy, carboxy, carboxyal kyl, carboxam de, sulfhydryl, am no,
al kyl am no and Tdeatayl ‘artinslkyEonasnrs & @omarematio spene-coraouidicycifcuing sysiam

Detr azor e comR e 3tp uE im0 LR B ab Bl ST B b P I
Wi th one, HengptidHalll/RUGStitstds bh e Fihg byrdpReMdesH hvailabid Bed efw@?ﬂﬂh'eq\é@A{)ij

al kyl, al kyl, cycloal kyl, hal o, cyano, nitro, hal oal kyl, hydroxy, O
2001 WO 0RGr@9pereepatitasts ypsgsmay ke thexsame &F Blejente ANeantipuling xamples

b | . ' | f i no,
o Ky T e oRo I Sy ORRUS e o TR rom T BBERELY oy eBIRRY i ine, HRR.M°
sul fonyl, ison-figitary eampleglaf Migtieydic yytipbidykihgsaindiudet Bdeaalhyl, Mbrosirdes can

formon a tertiary nitrogen present in an R substituent, or on =N- 5 in a
het eroaryIaQﬁ”f‘ﬁj‘%%%ﬁiW - and are included in the conmpounds of fornula I.

As used herei nydig, erﬁé(]bé&r%PPE%ilcﬁ |s9Rtente itB"ivgdngcﬁjp% irfel) SRS bgo@fe,fzfagts

conprising the specifie ngredients 1n the s anount's, 'a
any produdddinehi ch results, directly or indirectly, from conbination of the
speci tlijed ' ngr e/lc\igyFrnetfgrsitg at rr;m%no- or bicyclic ring system having one or two aromatic rings
including, but not limited to, phenyl, naphthyl, indenyl, tetrahydronaphthyl, indanyl,
anthracenyl, fluoreny! 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 seiected from the group consisting of -
25 0O-,-S, and -N=, provided that the rings do not possess adjacent oxygen and/or sulfur
atoms. The heteroary!l 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, sulfhydryl, 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,



specified anmounts. 10 The term "prodrug,” as used herein, represents
conpounds which are rapidly transfornmed in vivo to the parent cOaptugrigeof

t he above f{ar a, for exanple, by hydrolysis in blood. A 3 Do
di scussi OI’I‘RI S(H}é%@% ded in T. Hi guchi and V. Stella, Pro- dr%@g{‘%ggﬁ\%“\?el

Del ivery Systens, Vol. 14 of the A C S8 Synposi um Series, and in Edward B.
Roche, ed., Bioreversible Carriers in Drug Design, Anmerican 15
Phar maceuti cal Associ ation and Perganon Press, 1987, both of which are

i ncor por agﬁ%xmeﬁ.nggyce{r%ﬁfaw,ecargQrtnolqy URgH A F%hﬂv@@b%?tl,haw ng at

| east one~asy rrc carpon-atom a i'Somers, hg di astereoners,

enant i omegsrbyXantios adulfwalyl i snimer alkgraeninog atremgdlayie diksianbiebaltkyh arhinoklkoxy s
invention. The invention includes d and | isonmers 20 in both pure form and
i n admi xt diedkylamiriouguifgnylasdianemits: amvbhetesivelyialed @nedetgreaidr ed usi ng
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pharmaceutically acceptable 25 solvents such as water, ethanol and the

like, are equi ¢&lused hereiméhalestl varmRpsitimms iftendpdipeaeemaast firroduct
| nventi o ,?ﬁo%ﬁ%%ﬁbg%?%fcfﬁﬁari@eﬁiéntmtﬁe%é%m gﬁ@gg%;agsw%g 3ECHR! ARbtict

organi ¢ aci ds or" bases. sul tabl e aci ds

for salt ficmidsans, @fectiysingifatyi Fonsebrhbmationpdfasebpecifiedasgeidintsiin thec,
mal onic, salicylic, malic, fumaric, 30 succinic, ascorbic, maleic,
met hanesulsPegified amPwither nmi neral and carboxylic acids well known to those

skillgd in the ]Eef[terr;l;hﬁr anl)érﬁtagg%eg]rgqu{ne@e@ sERM @&ﬁb&ﬂ\&ﬁ@/hﬁdheﬁrel x?ﬂ%?(ﬁy

forms With a sufficlen esir acid to produce a sa Inthe
convent i otvahnsformeerin vivetd the @ dbersecdnopoen dref/thecab @gefoenatae dobgxamed. ibyg t he

salt 0 2 AUG 2005 WO 02/ 076926 PCT/ US02/ 02888 . 9 w 1 sui.tab i ut
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ammoni a or sodi um bi car e neutral fornms differ fromtheir
respect i vEdyart B. dtomhes ede\BiateversierG anrierpinyDrumDepiogopAmeérdsan such as

et Dt o BrialrRgBatd Aopighos and PerbBortbieds18e? S6ih Er Whidrd ! ont L
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. Isomers can be
prepared using conventional techniques, or by separating isomers of a compound of
formula I.

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, methanesulfonic 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



for purposes of the invention. In a preferred group of conpounds of formula

I, Ais selected fromthe group consisting of SS O NRz 12 Ihlg%m@lz I
N~ Rl2 Rz R1z R12 R12 HNiNHNRI1 HN NN R11 R12 R12 O W 11 10

0 2 AUG 2089 %Y74%29/ 076926 PCT/ C S02f 02888 10 RI11 R11 RI1PCTR2SRIVH N R11
Rl1 RL1 D OO or ,so wherein Rl1 gd Rl12 are the sane or different and
are independently H, OH, halogen, 5 cyano, CF3, CF30 NR R8, NR C(O NR R6,

C(ONR7R8, CO2R , OR7, SOL, NR7R8, NR7 SQ(t)R8, COR7, and substituted or

nsubst | ¢ BP aPIRHS ST Tbat et et SaHbabsT A A TAEyIHaRS sodklBat 1 £ ut ed
et or ooyl YA RO AL SricRt PO Pl ARS, Rl i R LR RE Ay
al koxyam ruzabdndte, ammonia or sodium bicarbonate. The neutral forms differ from their
respective salt forms somewhat in certain physical properties, such as solubility in
5 polar solvents, but the salts are otherwise equivalent to their respective neutral forms

for purposes of the invention.

In a preferred group of compounds of formula |, A is selected from the group
consisting of

11?12 TQ !I?m
7\ e %}
- 3 L L
/
-~N N -
H = H’N\,/\ 11 H/N\N’/N
11 R
R
TQ Tm
7\ 7 N\
o\/O \ /iRﬂ

10



10 and ami noal kyl; and Bis 0 2 AUG 2005 WD 02/ 076926 PCT/ CS02/02888 11 RS
RR6 \ I, R3R2 wherein R2 is selected fromthe group consi8fiAl 2605 OH,
NH C(O R7 .and SOPR7, R3 is selected fromthe group consi sfin ~02NR7R8,
NO , ON, é?%)‘”/mg? 5 and SO2R ; R4 ig,selected fromthe gi(lggtgs“g{')'ﬁﬁggsti ng
of H NO2, CN and CF3; R5 is selected fromthe group consisting of H CF3,
hal ogen and ON;, and R6 is selected fromthe group consisting of H and CF3.
Compounds of fornula (1) may be produced by processes known to those 10
skilled in the art in the follaw ng reaction,schenes and in the preparations

and exanples below. 0 2 005 WO 112/ 26 PCT/ US02/ 8 12 Schene 1
R\ HOB |l Step A R7 Re StepBR8.N(y|NO—|0 HﬂOO HZN- A +
EtOCEt OO R7 EtO N <X R NYY N X
R12 XN
N/
KL /
N
\
rM e R
| 511
/N LR 7\
_ \_/ __
0.0
11
_/R
or
N/
O
wherein

R and R'? are the same or different and are independently H, OH, halogen,
5 cyano, CF3 CF30, NR'R®, NR'C(O)NR'RE C(O)NR'R®, COR’, OR’, SO4NRR®,
NR’SO,yR®, 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, alkylaminoCOOalky!, aminoalkoxy, alkoxyaminoalkyl

10 and aminoalkyl; and

Bis



HOOH RRO s : :1::LNNiAOHH Schenme 2 R7T 0 0 R7T Og~\--// O R8i NH
T-~R8 t1~ 0 OH Et0 OBl 11 Ot 0 OHR7 OOR7 OO ~ Ar-NH2 / RB AuG 2605 r
Re.N~=1-~-Ar OO40 OHH 5 02 AUG 2005 WD 02/076926 PCT/ U302/ 028ss 13 A
general prot8dGEtor the preparation of conpounds of formuPSTES) 02588
follows: Schenme 1 An amine is condensed”(St ep A with a nitrosalicylic acid
under standard 5 coupling conditions and the resulting nitrobenzamde is
reduced (Step B) under hydrogen atnosphere in the presence of a suitable
catalyst. The renmaining partner required fogsthe synthesis of the final
target is prepared by condensing an aryI4 amne w.th the commercially

avai |l abl e diethyl squarate to give the &ili t hBXxysquarate product.
Subsequent condensation of this intermnedi th the am nobenzam de 10
prepared earlier provides the desired che apt agoni st (Schenme 1).
Scheme 2 Alternatively, the am nobenzam'de Of Sc¥ene 1 is first condensed
with comrercially available diethylsquarate;2 o give an alternate nonoet hoxy
i ntermedi at e.

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'R® NO,, CN, C(O) NR'R®
5 and SO.R’;

R* is selected from the group consisting of H, NO2, CN and CF3;

R® is selected from the group consisting of H, CF3, halogen and CN; and

R®is selected from the group consisting of H and CF3.

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.



Condensation of this intermediate with an aryl or heteroaryl am ne gives the
desired 15 chenoki ne antagonist. Scheme 3 RS Rs 0 5 Ry R HR6 (R AURMIN 7_~
NOz ~ NH2 NNN HNNHRS BONO H NNN. HHH 20, 05V\D
1121 076026 FOH 102602 112888 11 Scheme 4 R5 Rs R R5 RS R6 Pt ‘
N2 NH HNNO® NNHYNHz NH2 RO RO'“O- R5 RGO 0 EtO N\ R4 5t _
N//~~N\ ~H NYNHHHRO Schene 3 5 Benztriazole conpounds of Fornula
(I') are prepared by stirring nitrophenyl enediam nes with sodiumnitrite in

acetic acigcidm ?QC to afford the nitrobenzotriazole internediate (Schene

3). Reduct he nitro group in the presence of palladiumcatal yst and
hydrogen at nosphere provided the am ne conpound. Subsequent condensation of
this internedi at7e with t 10-=am | i noetgl xxsquar}—\a?te p red earlier (Schene
1) provides the dﬁery-Fd«u in 8,
2 NO, StepB \ﬂ/
OH OH H2
O O
A 7
HzN/ + —
EtO OEt
O //O
— R\7 % |
A + N
EtO N 8-
\ R \é(\ NH,
OH
7 O O
R = ‘ V4
8- -
R N\]/\ . A
O H H
Scheme 2
R’ 5 o
\ O /O R\ O\ /o
Il [ R /
o} OH EtO  OEt I OEt
O OH
R7 O\\ //O R7 O\\ //O




ant agoni st. Schene 4 Condensati on of nitrophenyl enedi am nes with anhydri des
or activated acids at reflux (Schene 4) affords benzim dazol e internedi ates
whi ch after reduction with 15 hydrogen gas and pal | adi um cat al ystU ZaAldb 2005
condensation with the anilinoethoxysquarate previously prepared (Schene 1)
af f or ds be(rjl\glo\r%@;a}’z)%{]e chenoki ne antagoni sts. 02 AUG 2005 V\DPE)TQISG%’/B@"%

PCT/ US02/ 02888 15 Schene 5 RS Rs R4 R6 R4 R6 Rio NO2 Rip NH2 N-NH N NH
OM\>~0 AB EE NH RYR RGp RoH NNHC Schene 6 Rs Rs R4 R6 R4 R6
Rlo Noz RoNHH NHNH | R ARRBOODON\ O RS REOpHR4I RIO\ NH

NH H H A general procedure for the preparation of compounds of formula | is as

follows:

Scheme 1
An amine is condensed (Step A) with a nitrosalicylic acid under standard
5  coupling conditions and the resulting nitrobenzamide is reduced (Step B) under
hydrogen atmosphere in the presence of a suitable catalyst. The remaining partner
required for the synthesis of the final target is prepared by condensing an aryl amine
with the commercially available diethylsquarate to give the anilinoethoxysquarate
product. Subsequent condensation of this intermediate with the aminobenzamide

10  prepared earlier provides the desired chemokine antagonist (Scheme 1).

Scheme 2

Alternatively, the aminobenzamide of Scheme 1 is first condensed with
commercially available diethylsquarate to give an alternate monoethoxy intermediate.
Condensation of this intermediate with an aryl or heteroary! amine gives the desired

15 chemokine antagonist.

Scheme 3
R
Rs Re > 6 > Re
R
o, — L — y
n 2 2
N, N
H2N NH2 N’N\H N,N\H
5 H.0
6 B8O N
N’O i
N, H
N’N\H H

20



5 RO C Schene 5 Indazole structures of Formula (1) can be prepared according

to Schenme 5 by reduction of nitroindazole A (J. Am Chem Soc. J9RUG 8%

1804-1805) .t o gi.ve am noi ndazole B and subsequent condensatjon w th the

ani | i noet hgﬁ(ga'ﬁé)r%gte 10 prepared earligr (Schene 1). Sche%?@sﬁ’ﬁ‘%?se

structures of Formula (1) can be prepared according to Schene 6 by

reduction of nitroindole A (J. Med. Chem 1995, 38, 1942-1954) to give

am noindole B 0 2 AUG 2005 WD 02/ 076926 PCT/ US02/ 02588 16 and subsequent

condensat igacMd  the anilinoet hoxysquarate prepared earlier (Schene 1).

Bl OLOG CAL EXAVPLES The conpounds of the present invention are useful in the

treatnent of CXC 5 chenoki ne nedi atpesd conditions and di seases. This utility

is manifestedsin their ability to inbReit IL-8 and GRO- ay’chegoki ne as

denonstrated hy tihe fol |l owi ng i Rawi assays. RecepRer/Bifidi ng Assays:

CXCR1 SPA y\For each wel] of a Ot plate, g reactionnkxture of 10

pg hCXCR1- L YO NDser expr essi ng MEMRr anes (Bi osignal) di 200 pg/ wel |

WGA- SPA bea{as r\gﬁmershar'r) in 100 pl/ wa$ prepared in CXCR?%S@ay buffer (25

mM HEPES, pH 7.82 2 nM Cad 2, 1nMRMyCk, 125 nmM NaCl, 0.8 BSA) (Sigma). A

0.4 nMstock of ligand, [1251]-1L-8 (NEN) was prepared in the CXCRL assay

buffer. 20X stock solutions of test conpounds were prepared i n DVMSO

(Sigma). A 6 X stock solution of 15 |L-8 (R&DP\Was prepared|in CXCR2 assay

buffer. The above sal utions were added to a 9 el | say plate

(PerkinEl ner) as fol M test compoupgh -@ pl CXCRl assay

buffer or IL-S 0} of reaction mxture, ;50 pl of }igand stock

(Final [Ligand] = O The, as pl ates were shaken forJ5 ninutes on

pl ate shaker, th t})_gted Yor>8" hours before cpmwell were determned in

M crobeta 20 Tril th r (BerkinElmer). % Inhibition of Total binding-NSB
et

(250 nM I L-8) was m ned for |1C50 val ues.

Scheme 3
5 Benztriazole compounds of Formula (l) are prepared by stirring
nitrophenylenediamines with sodium nitrite in acetic acid at 60°C to afford the
nitrobenzotriazole intermediate (Scheme 3). Reduction of the nitro group in the
presence of palladium catalyst and hydrogen atmosphere provided the amine
compound. Subsequent condensation of this intermediate with the
10  anilinoethoxysquarate prepared earlier (Scheme 1) provides the desired chemokine

antagonist.

Scheme 4
Condensation of nitrophenylenediamines with anhydrides or activated acids at
reflux (Scheme 4) affords benzimidazole intermediates which after reduction with
15 hydrogen gas and palladium catalyst and condensation with the anilinoethoxysquarate

previously prepared (Scheme 1) affords benzimidazole chemokine antagonists.



CXCR2 SPA Assay For each well of a 96 well plate, a reaction mxture of 4 pg
hCXCR2- CHO overexpressi ng nenbranes (Biosignal) and 200 g/ wel | G\GAUSRIT:
beads 25 (Amarshan) in 100 pl was prepared in CXCR2 assay buffer 4255

HEPES, pH WQ0207993¢m cacl2, 1nM MyCl2). A 0.4 nM stock of |[gHhg!>!288
[1251]-1L-8 (NEN), was prepared in the'"CXCR2 assay buffer. 20X stock

sol utions of test conpounds were prepared in DVMSO (Sigma). A 6 X stock
solution of GRO-a (R&D) was prepared in CXCR2 assay buffer. The above

sol utions ed to a 96-wel| assay plate (PerkinEl nmer or 30 Corning) as
fol | ows: 1§Eté§m§g$§it conpound or DMSO, 40 ul CXCR2 assay buffer or GRO a
stock, 100 pl of reaction m xture, 50 pl of ligand stock (Final [Ligand] =
02 AUG 2005 WD 02/ 076826 PCT/ US02/02888 1% 0.1 nM. Wen 40 X stock
solutions of testkr, Rgs in DVBO weRy Beed, then the above protocol

was used except ins d 51 test conmpoung or; DMSO and 45 | CXCR2 assay
buffer were used. FPherasggy pl ates \p@r{)e Rpfor 5 mnutes on a plate
shaker, then incu\b‘at_ for’2-8 hours belRorle, cpnfwel | wer decﬁer ined in 5
M crobeta Trilux coUnter (Per ki nEl mer) . NG nhi bition of tlota 'nhdi ng m nus
non-speci fic binding (250 nM G o-a or 50 uM ant agoni st) S o}ﬁr and
| C50 values cal cul ated. Cal ci um Fl uorescence Assay (FLI BRyoHEK R93 el | s

stably transfected with hCXCR2 and Gai/q were plated at |10 10, 00 cel |l s per
well in a Poly-DLysine Bl %ck/ U emr cpl at @ (Becton Di cki nson) and i ncubat ed
N ur%e nin with 4 mM fluo-4,

f

48 hours at 5% O, 37C. T 4

di n % FBS, HBSS w. Ca & My, 20 nmM
gmaw| or
wi th wash buffer (HBSS w Ca, N&NNMy, 20 nM HEPES, Probenicid (2.5 mM) three
15 tinmes, then 100 I/ well wash buffer pas added. During incubation,
conpounds were prepared as 4X stocks in 0.4% DMSO (Sigma) and wash buffer

AM ( Mol ecul ar Probes) in Dye

HEPES (Cel | gro), Probeni @ioo hour. The cultures were washed

and added to their respective wells in the first addition plate. 1L-8 or
GRO a (R& she ) concentrations were prepared 4X in wash buffer + 0.1 %
BSA and ad heir respective wells in second addition plate. 20 Cul ture
pl ate and both adgi tion plates were thenR%)I aced in the FLIPR i magi ng
5
R4 RG R4 Rﬁ
Rio NO, R10\§, NH
NV NH
R 0 0
Rg A 9 B Q e
EtO/—_\/N/@
Rs H
—_— \ 1
N
R101 E‘ H
NH c
5 Rg
Scheme 5

Indazole structures of Formula (1) can be prepared according to Scheme 5 by
reduction of nitroindazoie A (J. Am. Chem Soc. 1943, 65, 1804-1805) to give
aminoindazole B and subsequent condensation with the anilinoethoxysquarate

10  prepared earlier (Scheme 1).

Scheme 6
Indole structures of Formula (1) can be prepared according to Scheme 6 by
reduction of nitroindole A (J. Med. Chem. 1995, 38, 1942-1954) to give aminoindole B



systemto determ ne change in cal ciumfluorescence upon addition of conpound
and then ligand. Briefly, 50 pl of conpound solutions or DVSO sbl Jdtbwas
added to : e wells and change in cal ciumfluorescen ‘ by
the FLIPR ?‘?%Hr(ﬁnr?ute. After a 3 mnutg incubation wthin Eﬁgﬂﬁﬁéﬁsgﬂent,
50 NI of ligand was then 25 added and the change in cal ciumfl uorescence
nmeasured by the FLIPR instrunment for | mnute. The area under each
stimulation curve was determ ned and values used to determne % Stimnulation
by conpounghd aglesdgent anddéndationbiith the ariilifatthbxyEajuairate prepspehsarlieo | i gand
(0.3 NnMIL-8 or GRO-a) for I1C50 values of the test conpounds. 0 2 AUG 2005
WO ( 12/ 076528epEri D002/ 0288S is Chenotaxis assays for 293-CXCR2 A

chenot axi s assay is setup using Fluorbiok inserts (Falcon) for 293- CXCR2
cells (HEéﬁ-C?@@Gq:@M%M,@]PEE@ essi ng human CXCR2). The standard protocol
used at present 1s as foftows: 5 1. Inserts are coated with collagen IV
(2ug/ M) for 2 Tkeceanpduds 2f thEhpresehl iagentiors areensafedinahd trazeens oA C-

allowed to air dry overnight. 3. Cel]s are |laheled with 10uM calcein AM.
(Mol ec® archEapkiag W%@‘a@dkﬁoé‘.qu_r@bgéd ciraeﬁge%gﬂ@si “ﬁ"’&ﬁﬁ?%@'ﬁe%@lﬂ%ﬁ'\ﬁ"ﬁﬁb’\@%
FBS_ 4. DiJ ytiQr @% i 1 Dl rg%d[h 0

pl aced instpﬂéhf{%ﬂjL%%@?t %g%ﬂ%@o%ggi%tsi cﬁ(;bnrglgjﬂ%t@%ge t gf%vﬁlﬁgsﬁ 'g)trzczgg\%?gfso
plate. Wthi- the well is IL-8 at a concentration of 0.25nMin m nimal

nedi a. Cel ReceptorBisldeng Azdaysesuspended in nininmal nedia and pl aced inside
the insert_at a concentration of 50,000 cells per insert. 5. Plate is

i ncubat ed €8ERPhPEAMSANserts are renoved and placed in a new 15 24 well.

. uorescence | S (el gdl @9{ B a VWL Rl A R AL AEI T ST REX M- CHio

e l
Cytotoxicity Assays otoxicity assay conpo S 1s conducted on

293- CAQR2 ®&irkspresSIPaGABIDbAH LN $BREIPRMEINZIS0 agevé ERIGA-SRA teaxicity at
hi gh concentrations to determne if they nay be used for further eval uation

i n bi ndi ng/Aanerstam) ibd98d:l aasayreparez0inThECHrIorssey bufter 485 mvii ks ES1pH 7.8,
293- CXOR2 peli a0 PLRI RRCRYSHR AN Nk, D FSER) 18400, H 020 Ssblor  Pe"
ligand, [1251}-IL-8 (NEN) was prepared in the CXCR1 assay buffer. 20X stock

solutions of test compounds were prepared in DMSO (Sigma). A 6 X stock solution of

15 IL-8 (R&D) was prepared in CXCR2 assay buffer. The above solutions were added to
a 96-well assay plate (PerkinElmer) as follows: 10 pl test compound or DMSO, 40 pl
CXCR1 assay buffer or IL-8 stock, 100 ul of reaction mixture, 50 ul 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 (PerkinEimer). % Inhibition of Total binding-NSB (250 nM IL-8) was

determined for IC50 vaiues.

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

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

25 (Amersham)in 100 ul was prepared in CXCR2 assay buffer (25 mM HEPES, pH 7.4,
2 mM CaClz, TmM MgCl,). A 0.4 nM stock of ligand, [1251]-I1L-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-o (R&D) was prepared in CXCR2 assay
buffer. The above solutions were added to a 96-well assay plate (PerkinEimer or

30 Corning) as follows: 10 ul 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] =



2. Dilutions of conpound are nmade in mnimal mnmedia w 0.1% BSA. Conpl ete
nmedia is poured off and the dilutions of conpound are added. Pl atZeﬁU[;imgs 25
i ncubated for 4, 24 and 48hrs. Cells are labeled with 10uM cal cein AMfor 15
M nutes tOVO&REIMEGe cel | viabili ty. Detection nmethod is tRETEaHE4ES above.
Soft Agar Assay 10,000 SKMEL-5 cells/well are placed in a mixture of 1.2%
agar and conplete nedia wth various dilutions of conpound. Final
concentration of agar is 0.6% After 30 21 days viable cell colonies are

stai ned w iy GOULAROS! ST G L) BRSIou B ERUALPEREBSRAINSHcho

determ ne CO on er an m ne tota

area vs. conpabbe pRAGESIWRS Load chéptAhJﬁeaﬁ(iﬁilV&tQiirﬁﬁcﬁQﬂ:ﬁoPUMSﬁS@%MRﬁBS
19 For the coagounds of this invention, a range of CXCR2 receptor binding

activities Q%G aseay bmffﬁwreoe a56dt 11, as50y @Mte\asvecﬁwéak?@rdfor@muﬂa@n@

this inven L,an, | i n bout 1
M to 1 000 ehgr ST inpuPRR RusBo0R kit tai ke SRR R ke oty
about 15 nMniercki®a mMux&oﬁmmrmbi)ca}o | SrapiEes idf keaBbipaH@mMu’g t he
active ingredient may be in a formsuitable for oral use, for exanple, as

tablets, t nmhﬁac»ﬂcdzedvggs(%aqmé@m woper &0 L astagpoist) was detﬁrsmdsam €50
powders or an | sions, hard or soft capsules, or syrups or
elixirs, %{Wsﬁ %%e ntended for oral use may be prepared according to
any net hod known to the art for the manufacture of phar maceuti cal

conposi ti O@aléﬁﬁw FiiBresdeAcs QHRASI (FLAPR) My contain one or nore agents

sel ected f € group consisting of sweetening agents, flavoring agents,
col ori ng agent s Rl 2pB ests slaiyy tragefacted with hGCR2 apdd&mdev\fﬁnaprme@ah cal ly
el egant_and | e preparat]jon Tab ont e actjve in i ent
in adnﬁ(}t ur’ @pﬁétﬁﬁg‘g&?rt"&éf'@ %#gﬁ)@cl&!ﬁm%éﬁ@(ﬁ @Ggeah;l’] tan %'ﬁﬂ i ch
are sui t abligcfRfied BE HEBRRUAASHUC®. 037“@@@é)ltufé@%réﬁweﬁ?%bﬂbﬁ@ﬁwwnﬂﬂ for
exanpl e, inert diluents, such as cal cium carbonate, sodium carbonate,

| act ose, calcrurANopttatar BiobssdinRyphosphgtBuffegl AMFEE, HBSha. Ca & Mg,

agent s, -1 oP" INEREPES lorST FIRRESRE STaRale ™ Rl R Pl R R REeBY
exanpl e magrgswHsh beffeHRSS 8 1RAI8 Mgac0tnMHERES, Pibtsertiall(25smvpy tHee
uncoated or they nmay be coated bngO known techni ques to del ay

di si nt &gr attinees, éfﬁ@ é@@gVWﬁi'dvﬁSm fier wesseddgtht esti nal tract

During incubation, compounds were prepared as 4X stocks in 0.4% DMSO
(Sigma) and wash buffer and added to their respective wells in the first addition plate.
IL-8 or GRO-a (R&D Systems) 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 FLIPR imaging
system to determine change in calcium fluorescence upon addition of compound and
then ligand. Briefly, 50 ul of compound solutions or DMSO solution was added to
respective wells and change in caicium fluorescence measured by the FLIPR for
1 minute. After a 3 minute incubation within the instrument, 50 ul 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 [L-8 or GRO-a) for IC50 values of the test compounds.



and thereby provide a sustained action over a |longer period. For exanple, a
time delay material such as glyceryl nonostearate or glyceryl dispgpng e
may be enployed. They may al so be coated by the technique I in the
U.S. Pat. NBSU%P86 108; 4,166, 452; and 4, 265,874 to for n?giﬁg{'%z%
therapeutic tablets for controlled rel d8se. 25 Fornul ations for oral use nay
al so be presented as hard gelatin capsules wherein the active ingredients
is mxed with an inert solid diluent, for exanple, calcium carbonate,

cal ci um ph@ﬁgr@g&e O éﬁ%lfbpggng)?C@?ft gelatin capsul es where in the active
i ngr edi ent oi | medium for exanple peanut oil,
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material in adm xture with excipients suitable for the manufacture of
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hydroxypro‘ﬁ)’iﬁS 'ﬁﬁ/s-(? PV ose, sodium al gi nate, polyvinyl-pyrrolidone, gum
tragacanth 0 2 AUG 2pQ5rt¥\ard26dtbd6RR6cHEHEIS02(AUYBSS forP hraad 39N acaci a;

di spersing or wetting agents may be a naturally-occurrin phosphati de, for
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for exanple, polyethylene sorbitan nonool eate. The aqueous suspensions nay
al so cont aihe wel¢isoil-8rat e qonesrtratidn ve8.25hbt ireramipiad, mediay ICats arel®aphepynd
p- hydr oxybenzoate, pne or. nore coloring agents, K one or re flavori .
hgent's,  antFooRBCGTedt EBiRe: BAiR SaFeREstIssiietie desebat S sobRaRITAieD of
aspar t ame. s@oby Yspepisers may be formul ated by suspending the active
ingredient in a vegetable oil, for exanple, arachis oil, olive oil, sesane
oil or coconut bdil, Biate is inculatat fonBhrsi and inslertasarki rgoiayegaaryd piacedThea 0wy

suspensd ons, na ntain a thigkeni agent,, fagr e I beeswax, rd
oar af it of* el 1P AP ESHETCe BAEERR m) SXGMHon =208 AN LB SQED P P above,
and flavoring agents may be added to provide a pal at abl e oral

Cvtotoxicity Assays

A cytotoxicity assay for CXCR2 compounds is conducted on 283-CXCRZ2 cells.
Concentrations of compounds are tested for toxicity at high concentrations to
determine if they may be used for further evaluation in binding and cell based assays.

20  The protocol is as follows:
1. 293-CXCR2 cells are plated overnight at a concentration of 5000 cells
per well in complete media.
2. Dilutions of compound are made in minimal media w/0.1% BSA.
Complete media is poured off and the dilutions of compound are added. Plates are
25 incubated 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 (Img/ml in PBS).
Plates are then scanned to determine colony number and size. ICsp is determined by

comparing total area vs. compound concentration.



preparation. These conpositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid. 20 Dispersible powders andﬂdrwﬁﬂ[}gs
suitable for preparation of an aqueous suspension by the addition of water
provi de t h&¥47¢B6i ngredi ent in admi xture with a di spersiHgl/br"Wetth ng
agent, suspendi ng agent and one or nor &7 preservatives. Suitable dispersing
or wetting agents and suspendi ng agents are exenplified by those already
menti oned above. Additional excipients, e.g., sweetening, flavoring and 25

col oring agent sg, My, %ﬁfﬂ%cﬁﬁm‘f%f 8{5‘?91% vaﬁncEW% '&%x@@??@&é#ﬁg%ﬂi?@ he
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pharmaceutlcal Siti ma belnt form sterile, inject

aqueous or 206Y WME%C’%UE%BWS %Iil ﬁl'@a%ﬁéﬁté‘ﬁgl gr‘?hﬁﬁmaﬁﬁuqcﬁj ﬁﬂh?fjéﬁ'ons and
accor iy t9ch EdBpKAIRURS Ay dHtAlE driROstemsid habhe é@ié@@a Sl tHY gheript | ng
agents and suspendi ng agents which have beeh nentioned above. The sterile
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suspension_in .a.non-toxic [ enteral tabl e dilue 0 vent,
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sodium chloride solution. In addition, sterile fixed oils are conventionally
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fatty acids a8y oFerc “acid preparation of i'njectables.
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and

disintegrating agents, for example, corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating agents, for example magnesium
stearate, stearic acid or talc. The tablets may be uncoated or they may be coated by

20  known techniques to delay disintegration and absorption in the gastrointestinal tract
and thereby provide a sustained action over a longer period. For example, a time
delay material such as glyceryl monostearate or glyceryl distearate may be employed.
They may also be coated by the technique described in the U.S. Pat. Nos. 4,256,108;
4,166,452, and 4,265,874 to form osmotic therapeutic tablets for controlled release.

25 Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredients is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or a soft gelatin capsules where in the active
ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin
or olive oil.

30 Agueous suspensions contain the active material in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example, sodium carboxymethyicellulose, methylcellulose,

hydroxypropylmethyl-cellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth



15 Conpounds of the invention may al so be admi nistered in the form of
suppositories for rectal adm nistration of the drug. The conposi 1 ME Wan pe

pr epar ed B Hske the drug with a suitable non-irritating ek Bds Which
is solid aﬁ)bol{pé)?}n)ggy tenperatures but Jjiquid at the rectal ptgie(/rri)‘e'rﬂét t?re and

will therefore nelt in the rectum to release the drug. Such materials are
cocoa butter and pol yethylene glycols. 20 For topical use, creans,
ointnments, jellies, solutions or suspensions, etc., containing the conmpound
of The i nuenrtjen Rueiempeysdg drhesttingraueses nefy Hed satapif-bcatiriog, t opi cal
application shall include nmout hwashes and gar?I es.), The forrp%u ds faor th%
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cocoa butter, Cérinated gelatin, roge vege e oll's, mxtures
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PCT/ t: S02/ and condition of the patient; the severity of
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hepatic function of the patient; and the parti ﬁul ar corrpoung t her eof
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det erm ne apdriahescri be the effective amount of the drug required to
prevent, counter, 5 arrest or reverse the progress of the condition. Optinal
preci si on in achiesisREnsivrscaay g fosmuiated bygusPendingtthe activg éngredieny ined ds
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t he conpositions
preparation. These compositions may be preserved by the addition of an anti-oxidant

such as ascorbic acid.

20 Dispersible powders and granules suitable for preparation of an aqueous
suspension 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 oil, 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.



preferably provided in the formof tablets containing 0.01 to 1000
mlligranms of the active ingredient, particularly 0.01, 0.05, 0Q.AU6 20055,

1.0, 2.5, 3.0, 10.0, 15. 0, 25.0, 50.0, 100 and 500 milli gr'?\écp/ ,g‘fwt,g% active
i ngr edi ent MAIYPAE synpt omati ¢ adj ustment of the 15 dosage e %P ent to
be treated. An effective anmount of the drug is ordinarily supplied at a
dosage | evel of from about 0.0002 ng/kg to about 50 ng/ kg of body weight
per day. The range is nore particularly fromabout 0.001 ng/kg to 1 ng/kg of

body wei ght persmbs_a?févan&r@gﬁag@b}forrhb@_t@d:mn%w@%ﬁmgfagbhg,mees@mme, _
i nvention may be” adm ni stered 0 in a single daily dose, or the total daily
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treated and thenpanbhadtaitidEPesnPbshdRsHhS) batih 8 foff dita dielile iIRRctable
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adm ni st r af PENOWLER USHTRIOSESUIRCeAHIBRE ST WEHNEAIERE £h2 SURRNAMY of t he
parti cul aragH18aRfichH REeE BeEANEMRIRRYabAk. ATRd BRIl mpethblefpréfidation eady on is
a nmethod for treati nie cancer, conprising admnistering to a patient in need

t her eof , calae beraatarie tedablecsnliliin 9r sespans@raipeudPB4APNiy pafenéegllye anount
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conpounds of the invention can be co- adm nistered with radiation ther ar)y.
O asses of2RbIFPRINASOE AR CRIMIdBSOlLEN- o8 adehtiomsterdahiked obharbEtReabens e
agent (ant} j kN -at | : i I '
atural 5 Sroagerai.A seRRRE br S i, Far et o At BRI el S
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Al kyl at i ngo45dedt 8'¢(¢ Aedfihdstin e ERPATAticaidnieeta %seni m ne derivati ves,

?;L m 1 :ﬂ: L g?ateémdaiuheewm@#ﬁeﬁnyn & PERBED adiiritbled k& FStm 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
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Ant i met abol |?es (fncluding folic acid aptagonists, pyrimdine analogs,
purine anal ogs and adenosi ne deam nase I nhibitors): Mthotrexate,

5-Fl uorouracil, 15 Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fl udar abi ne phosphate, Pentostatine, and Gentitabine. Natural products and
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Trianti nol one, Chlorotriani sene, Hydroxyprogesterone, Am nogl utethim de,

Est r anust i AeNsikeatieR | thr)distriryivcneatdiPEum, angedmiaation of atdigHgdEreferably,
= m _ . . el :
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Ansacrine, irRieptiahbaigeomd. Dottart®00 rivgtpex aduit oenar peadad . oMost dneferably,
Hexanet hyl nel am ne. 0 2 AUG 2005 WD 02/ 076926 PCT/1JS02/112888 24
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1MB62, Pl atetiet irfgaedient; particularbyx® 0,1, g, Ostt, 8t5,r,.0 SkSasit, 10TOP1 3. D025 PTROAR7,
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agent 5131 e gkaaye td el ARAL Bkbé tedtéd ARfRtlive bR ok N drdd R drdinarily
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



admnistration is described in the standard literature. For exanpl.e, the
adm nistration of nmany of the chenotherapeutic agents is descrmeszWhmﬂﬁ'ue
"Physicians. Desk 10 Reference" (PDR), e.g., 1996 edition (Medical Econon cs
Conpany, MMWPYEVEI2NI 07645- 1742, USA); the disclosure of wht EhS<02888

i ncorporated herein by reference theréfo. As used herein, a mcrotubule
affecting agent is a conpound that interferes wth cellular mtosis, i.e.,
having an anti-mtotic effect, by affecting m crotubule 15 formati on and/ or

action. Such. agents can_he.. fpr.jnstance 1 cro stabiljzi ents or
agent s \/\hi%ﬂ"ﬁ? 'PEPYEHY @ES%B@?%’{' %%l@ahéoﬁ%b%b(g%%ﬁleeh{ ?té(%:'t%f:%g bggcgjﬁts
useful in fdRinidteeetwieh radigtioeiherdgiown to those of skill in the art and
i nclude, but are not limted to aliocol chiclne (NSC 406042), Halichondrin B

(NSC 609395), colashés pheorqNSMdEstipt canberssdnes the antheanesr ghergotheNsEWic

33410), dolastatin 10, (NSC 37612 nsi ne ((NSC 1 8)... rhizoxin (NSC
332508) et e op s aotRBcRdbas PN SfertC sepaiptlies dofal "
deri vati vesroBetd-and thefr 2P888As, hbhhe6&d HIEhOendNEC 278 larid gertit bb¥hts and
cysteine (NSC 83265), vinblastine sulfate (NSC 49842), vincristine sulfate
(NSC 675743teragmtinelLding santhebiotamialagse, arthdyntietics d Exavipieteofl swapSends wihin
(1996) Science, , 274: 2009?3{ esDtr'armsti ne, nocodazole, 25 MAP4, and the |ike.
Exanpl es of eSTEIFS56RATS ONFR BHYY described in the scientific and patent

literature, SeeAlk?lagﬂg a?@hisW_ﬁHucﬁﬂ@%bo n reeklards et%bﬁin&ﬂ@%@@ﬁﬂ@ef@ﬂﬁ
(1997) Proc. Natl. Acad. Sci. USA 94: T0560- 10564, hl radt (1997) Cancer
Res. 57: 33si4fongBxe Nitigseureasaalioazeneg WraciBgmstsg. Snormestigez (1997) Mol .
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These i nCTM@{ﬁKIehQIm@Iémirﬁl@,tTrlétrﬁly'r!ér@éthtd{mh@@@hbtaﬁtmﬂb, Bogulpat IGdraxsdtinder i vat i ves
(paclitaxel -1i ke conmpounds) and anal ogues. Paclitaxel and its derivatives
are avai | derBUSEIftEPPaEn, Dacaghraine ANd heFwsavdifenaki ng paclitaxel and

paclitaxel deriyati r - -
PCT/ | : S02/ 02S8 R@tgé@gﬁ%qéﬁgﬁﬁ%@ﬁ%@ %?%?éﬁﬁtgﬁﬁﬁﬁ\@”%@%ﬁ%%“&”g? ,
U. S. Pat endndlogs ahd 268ndgife deamrtdsedindibitorH3Mdiadtre gt 29-FAZdrouta ci08, 447,

5,489, 589; 5,488, 116; 5, 484, 809; 5,478,854; 5,478,736; 5,475, 120;
5, 468,1P69: Flgxugding goytagabing, QJB/’ﬁrCC’H?tQE?E'@%@-T@Q&Jff}%%'u%%@éﬂeg%?SWv

5, 296, 506) 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  ldarubicin, paclitaxel (paclitaxel is commercially available as Taxol® and is described
in more detail below in the subsection entitled “Mic-rotubule 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  Diethylstiibestrol, 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.



5 More specifically, the term"paclitaxel" as used herein refers to the drug
conmmerci al |y avail abl e as Taxol (NSC nunber: 125973). Taxol (r) i nh? BiUGL005

eukaryoticy, £l L. LHePI i cation by enhancing pol ynmerization of ul, ieties
. Cw P ily760k K0 g XD
into stabilized “aicrotubul e bundl es that are unable to FEO}F%QEI‘I’Z7QP?H'[O t he

proper structures for nitosis. O the nmany avail abl e chenot her apeutic
drugs, paclitaxel has generated 10 interest because of its efficacy in
clinical trials against drug-refractory tunors, including ovarian and

manmary gl and tAHIOASgib ek diferitd AR dOvReneitat, RGIF4 R Tol-3Newvhstaf 92)
Trends Pharnmacol. Sci. 13: 134-146, Row nsky é1990 J. Natl. Canc. Inst.
82: 1247- LIEP1, Perliddroidel Seiuetaspinpubadastatin: Shgd4Hentd-6688, beereroasyiaa,
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whether or not WRaoas T Epate ot s heige i AR A WEifougn < ne
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di sruption of the mtotic apparatus, e.g., disruption of normal spindle
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unber . eryamotk ol e e B R B R TS oo 1

pol ynepi zaRéferencattPDRY Ye gl o1 00 €gitied (Medidal Eeonbmics Qoripahlyeiloatviatsi ment ,

t he conpounds are _screened against cultured WR21 cells (derived fromline
69- 2 wap- r'hé Gi686)1 %4z USMhithe dissipsere of whigheisdnremos#ar siereipoydetaseaee

cel | ul ar rm%,pg%)l ogy, in particular for mcrotubule conpaction. In vivo
screeni ng of positive-testing conpounds can then be 30 perfornmed using nude
m ce bearing the Wilhémimra aetlosubuleéfiebty pgehbisad sohpoutditisat iterfesss ng

ot hods ofvgE PR @Y Apein 0EVTBra e TRig R G 5y & RaITISRHEIHEL o ¢ hose.
0 2" AlB 2008 R By gRE BT RS o BE e g B AT LB b e,
di sassenblagentssrygerftewhitte datrupumecrasiberebioymeation.
Microtubule affecting agents useful in the invention are well known to those of
skill in the art and include, but are not limited to aliocolchicine (NSC 406042),
Halichondrin B (NSC 609385), colchicine (NSC 757), colchicine derivatives (e.g., NSC
20  33410), dolastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxel (Taxo!®, 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; Muhiradt (1997) Cancer Res. 57:3344-
3346; Nicolaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-
985; 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 paclitaxe! derivatives and analogues are



descri bed, for exanple, by Gaskin et al. (1974) J. Mdlec. Biol., 89:
737-758. U.S. Patent No. 5,569,720 also provides in vitro and i 8 2vAN©0(5
assays for corrpounds with paclitaxel-like activity. 5 Methods for the safe
and ef f ect WBIZHMAi stration of the aboye-nentioned nicrottblite"4R¥ect i ng
agents are known to those skilled in the art. In addition, their

.adm nistration is described in the standard literature. For exanple, the
adm nistration of many of the chenotherapeutic agents is described in the
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t he conpound of O 2005
to measure the potentlal 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



WO (12/076926 PCTil:5112/02888 27 fornula (1), or the radiation and the
conpound of formula (1), should be administered sinultaneously di2 AUG 2005
essenti al | y, Si neously. The advantage of a sinultaneous , tially
si mul taneo&ég‘ m(’r%f('st ration is well wtfin the determ nati oﬁer(gé‘wlﬁﬁg&g}ki 'l ed
clinician. 5 Also, in general, the conpound of formula (1) and the

chenot herapeutic agent do not have to be admnistered in the sane
pharmaceutical conposition, and may, because of different physical and
cheni cal cimdratibeie ats@sblynandorn disbesemalnliy nifstsay e dohypicroiubbier essemblytas. For

O o Y ek RS I 98 . Bl Oy 3t
may be adgFB{eﬁ?{ge.g,%%&gg%&g;@{omelbﬁﬁ% SR8 wecdma&msbwm _

adm ni stratron n 'ty of adm nistration; ere possible, in
the same ppacimmesuikecativitgonposition, is well within the know edge of the
skilled clinician. The initial adn nist ra{ i on can be made according to

est abl iBhed proMstipds faidhm sale ansketiggtive infgtEation {4 2BpYR PRI ved
ffects. the A . e e

ganegesmdﬁﬁ?@gﬁg‘%? ﬁeE s% ?Qéergegi?’% Eb?:\fvgﬁé '.W%fg%%%‘?fﬁﬂ ar 'g no?@@'?)?’sttgéﬁ o

conpound ofdiministehtior( is)desanted irethe- sthed anddileiatu reagiéon examipler theasid mtriistratian |

depend upon_the di agnosis of the attending physicians and .their_judgenent
of the con8i T8y BHihe ﬁ@e’ﬁé’meéﬁ?e‘éf?oegq{ﬁsésp‘ﬁgﬁ%ﬁ%eé’t'e%?gg?%ﬂ?”ﬁr@%%}&ol. The

conpound ohemgﬁyé'a(dd@e). : .9'1ggﬁgehieﬁkmﬁzju%o%&%micsﬁl@%%arry?fmtme, 20 may

be adm ni stered concurrentTy simul t aneously, essentia

si mul t HheobisI076d6-1 2, HIBAY hiee § moiostreat which iprintapoiated hesgin iyrrefethge
dependi ng ﬁpon the nature of the proliferative disease, the condition of
the patient'®8Rd the actual choice of chentherapeutic agent and/ or

radiation to beradEmbSiteiROrddlchReiofBeifBtratiof of thd édthPouRds bhirehula (1)
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in two to four (preferably two) divided doses, to block tumor growth. Intermittent
therapy (e.g., one week out of three weeks or three out of four weeks) may also be
20  used.

The chemotherapeutic agent and/or radiation therapy can be administered
according to therapeutic protocols well known in the art. It will be apparent to those
skilled in the art that the administration of the chemotherapeutic agent and/or radiation
therapy can be varied depending on the disease being treated and the known effects

25  of the chemotherapeutic agent and/or radiation therapy on that disease. Also, in
accordance with the knowledge of the skilled clinician, the therapeutic protocols (e.g.,
dosage amounts and times of administration) can be varied in view of the observed
effects of the administered therapeutic agents (i.e., antineoplastic agent or radiation)
on the patient, and in view of the observed responses of the disease to the

30 administered therapeutic agents.

In the methods of this invention, @ compound of formula (1) 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



formula (1). This alternate adm nistration nmay be repeated durin@ a single
treatnment protocol. The determ nation of the order of adm nistr ZiA(Uﬁ,ZO nd
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will be apparent to those 25 skilled in the art. PREPARATI VE EXAVPLE 1 °
NO, + NCH $hep besefuponipgy ogsgiyed efjaats, the dosage, modes of administration and

15  times of administration can be modified by the skilled clinician .

The particular choice of a compound of formula (1), and chemo-therapeutic
agent and/or radiation will depend upon the diagnosis of the attending physicians and
their judgement of the condition of the patient and the appropriate treatment protocol.

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 (l), and the
chemotherapeutic agent and/or radiation, may not be important. Thus, the compound
of formula () 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



OH OH OH 0 2 AUG 2005 WD 02/ 076926 PC 7US02/ (12888 29 Step A
3-Nitrosalicyiic acid (500 ng, 2.7 mol), 1,3-dicycl ohexyl car bodiliZnfellg5D00)
(563 ngy) and ethyl acetate (10 nL) were conbined and stirre , Jdpon.
(R)-(-)-2-“'|&/"r2€"6%{)|26|i nemet hanol (0.27 nL) was added and the E‘é@%‘h}‘ﬁ&’m
suspension was stirred at 5 roomtenperdture overnight. The solid was
filtered off and the filtrate was either concentrated down and directly
purified or washed with 1 N NaCOH The aqueous phase was acidified and

tracted wth L The. rg ' LG, i ds
voson. 11 [ BaTa e SumiAnEra bhbreh DiERBLaP AaRR. Mg Rk kPt g,
prepar ati welpligtie tisd kooRicagean iye cRilledqshygrlian alteMe@HLEHBCLR treadise @deebeinigt h
10 AcOH) gave the desired conmpound (338 ng, 46% MAd = 267). Step B The

pr oolucth ftr@atesterpdmeaw?:ﬁtimg el pateentwifon er@%ma/f@emgéﬁ% eramu&jglc@@engas
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to give the product (129my, 43% M+=237). PREPARATIVE EXAMPLE 2 a:2 HO ~2

NO OH CH2@®llow@d, varesp datarmingd PevieRipoeet sabahisadrinistration ef 88 nmol , 2.0

eq.) was added.in_oane,. 1.0 stirr i f .

S ooy SR BRGS0 50 TRy yoqument rotocor s

di i sopr opybgigeteam ne (DI EA) (1.4 nL, 8.03 mml, 3.0 eq.), and

bronotri pyrrol idi nophosphoni um hexaf | uor ophosphat e éPyBr oP), (1.30 g, 2.68
mol, 1.0 eq.) "Us BAfFEFeRRCEViENESPEHBR¢RABT (KOWieJI&itthe prastCEIgRI iGiaR

{ore TR A SRR PR T SRR Fafnepemdemenet v e
was extr ac¢eedhaicompduot|cdfommilhdnechéshoihe2dpallic agent dreradiagieomi) of et r act s
were di Sc?rre%(targént-rggco? |H8%g%h£n%?\ﬁdnglspatient’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

No, + Ney _Step A N\‘Q”“z
HO Step B OH

2 OH °

OH OH



acidified with 6.0 Maqueous HCI solution to = pH 2 and extracted wth ethyl
acetate 0 2 AU6 2005 WO 02/076926 PCT/ US02/1128SS 311 (4 x 25 mg)z AUU"R[]S
conbi ned organi c extracts were washed with brine (50 ), ed

Na2SO4, fiIYIPE%%nd concentrated under, house-vacuum at BO@CT’I‘th /i’é’%lti ng
solid (588 ng, 2.11 mmol, 79% M = 27@’) was used directly w thout any
further attenpts at purification. ol Steo B~N HIvl N/ NO&Z JimAIIl: NH2
5 CH OH Step B The aqueous acid solution from Step A above was stirred with
10% Pd/ C u%é%ﬁ a hydrogen gas at nosphere overnight. The reaction m xture
was filter rough celite, the filtrate concentrated in vacuo, and the
resul ti ng resi d@eNiposalidyéd am‘jd Uumy, 207 otmajret, BﬁamthWidarb@dl@Bﬁe (B%L)
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phase was acidified and extracted with EtOAc. The resulting organic phase was dried
over anhydrous MgSQs,, filtered and concentrated in vacuo. Purification of the residue
by preparative plate chromatography (silica gel, 5% MeOH/CH,Cl, saturated with

10 AcOH) gave the desired compound (338 mg, 46%, MH™ = 267).

Step B
The product 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 chromatography
15 (silica gel, 4% MeOH/CH.Cl, saturated with NH;OH) to give the product (129mg, 43%,

MH+=237).

PREPARATIVE EXAMPLE 2
O
HO O/\N
- H
OH CH.Cl OH
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 mmo!, 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



Step B CN H CONH2 1. DCC 3 NOz H 2.50% 64% HOR2C OH O 3. 237, 207 pn~ CN
-H NH2 1. PyBrop_4 NO 2.100% 31% HOC CH \OH -CH 3.267, 237 5 ON@ }
PyBrop NH2 2. 97% 27% HOC OH HON H J~4-, H 0 OH 3. 281, 251 HUL "By Hlbp

6 NO2 NH 1,99%14%J - HORC OH HO N -H HO H O CH Z 3. 281, 251 H.J,.P%BLop 7
NO H-NHZ 2.‘?@&%@60/{) ~ OH HO2C HO N-H HyO 3.255, 225 OH H %\%Tgyssfcib” 6 NO2
D

HO HN 2. 100, 35% H®2C OH HO N-H NH2 3. 283, 263 OOHHR ' R 1. PyBrop
HN\ 2.94% 15% 9 HOzC Ig- OH NOZ HO NH HO O OH NH2 3.241, 211 H ~ C 1.
PyBrop 10 ONO2 ~1 HO HN I 2.100% 33% HOzC OH HO N-H O ON NHg 3-241, 211

(4 x 25 mL). The combined organic extracts were washed with brine (50 mL), dried

over Na,SOs, filtered, and concentrated under house-vacuum at 30°C. The resulting
solid (588 mg, 2.11 mmol, 79%, MH" = 279) was used directly without any further

attempts at purification.

0

0
N Step B O/\H
H >
NO, NH,
OH

OH

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

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.
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Yield Step Ex. Carboxylic acid Amine Product A Step B 3. MH Stef2a4Ub
C H2NOC HN NHz 3. 294,
P c N3 11 1. PyProp 12 No, H2N 2 2. 1009
OHO0O HOCNONH Mg 2NH2 1."PyBrop 13 2 Mel
197,167 OH 0 Mew,Me Meg 1. PyBrop 14 HO2C -g- N N 2. 81% 68%

3 D 1. PyBr\(&)ﬁ02

H2ZNO NH O
183,153 z

11 NOz i

NH2 3.211, 181 OH OH O

2.91% 29%

1. Coupling Agent Pre

264 Hz G/ | OH
Pé%t%”/ﬁi“*f NH 3.
H 2. 86%

2. %
% B

64% OH 3.
NO2 H Me

Table |
1.Coupling Agent
2.% Yield Step
Prep Carboxylic acid Amine Product A, Step B
Ex. 3.MH’ Step A,
Step B
- NH 1.DCC
3 Q\No2 CN H CN—\gQ(;; 2 2. 50%, 64%
, 3.237, 207
HO.C™ 1,
- NH 1. PyBrop
4 QNOZ I:\/N H QN_Qc;H 2| 2.100%, 31%
HO,LC L z O 3.267,237
_ OH ~OH = 0oH
5 ; S\NO Q 1. PyBrop
HOLC ’ 1O MQ\NHZ 2.97%, 27%
- OH HO NH H o OH 3.281, 251
H
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H®X2C F { NO 1. PyBrop 15 2. 75%39% OH NH, 3.251.1-21 OHO H(b@m’%%
PhAN~H Ph NN 1. DCC 16 HH 2,33%95% OH OH NH2 3. 273,243 H02Q0

Pyrop 17 2.82% 47% OH N NH2 3.265, 235 HOHO LG, 24 WO
02/ 076926 é‘é)r%s@fozs% 33 1. Coupling,Agent  Prep 2. % Yi elpg@t%eﬁf)/agg?ep
acid Am ne Product A Step B Ex. 3.MH Step A, Step B Ho2C Phi ~H Ph NO N
, N1. PyBrop 18 HH 2.74%37% OH NH2 3.259, 229 OH M Mw /M \N
1.Pyarop 19 NO2 H Me OH NH 2. 87% 86% HX®XC OH 0 3.211, 181 PREPARATIVE

EXAMPLE 20 1.Coupling Agent
2.% Yield Step
Prep Carboxylic acid Amine Product A, Step B
Ex. 3.MH"Step A,
Step B
O Q 1. PyBrop
L NO, o Z 2.91%, 29%
HO.C™ by HNOC "o H.NOC U 3.294, 264
H
NH;
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OH 3.183, 153
HO, M
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HO,C

Ste A
Step B

o

Step A

3-Nitrosalicylic acid (500 mg, 2.7 mmol), DCC (563 mg) and ethy! 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
The solid was fillered and stirred with 1N HCIl. After filtration of the

10  overnight.

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).
Following the two-step procedure set forth in Preparative Example 20 but using

the carboxylic acid and amine listed in Table || below, the Products were obtained.



/"NO NHo COHNH2 NHHOOHHI1.29% 23 2.280 NO02 L1 ~J~ ézll—ﬁl%‘{
OHHN HOOH 1.52% 24 H2C/ Me mO 2. 238 e,\N/ -aNO Me-N 6105 NH
OHNHJ 2 ) PREPARATI VE EXAMPLE 25 NO2 + Eto Eto\ EtaN.dd s

/- ~N02 g—w%ﬁto HS5 o off Step A2, 2-diethoxy-ethylam ne ( f' S?ﬂ.) and
3- hydr oxy-4-nitrobenzoic acid (5 g) were reacted according to the procedure
set forth in Preparative Exanple 2, Step A (40%yield, MH = 299). EtQO
EEONNO H2 HOOHS OH 10 ~' 0 2 AUG 2005 WD 02/4176926 PCT/ C S02/ 02883

35 Step B Table 1l
| Prep. Carboxylic acid Amine Product 1.% Yield
Ex. 2.MH’
1. 39%
21 Me\ ME\ 2.238
N Me
Q Noo| M M i é:
HOQC N‘H
OH H
1.18
22 2. 266
Q\NO: Q—x 8-
Ho.c” L N N
HN H O OH
1.28%
23 N N 2. 280
Q nool AN U_\—\N-(Q\ N
10 oy N-H H o O
H
1.52%
24 HO,C Me 2.2
NO: Me-N\_\
oH N-H
/
Me
/’\
PREPARATIVE EXAMPLE 25
NO + Eto Eto
- Eto: Ne——H ————— >_\ NO
HOO OH H Eto H
3 ) 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%ﬁ
EtO ~§ O - g NH,
OH

. &




The product from Step A (806 ng) and P4Slo (1.5 g) were heated to 130C,

then i medi ately cooled to roomtenperature. Water was added and bf}e 6 2005
resulting mxture was filtered. The filtrate was extracted with théf‘iJ
acetate andg.. rgani c 5 phase was dried over anhydrous My oL ed and
concentr at celﬁbimr?(”-\%é%ﬁo. Purification of the residue by pr ep? t'i‘sf\'/'é/“%ﬁ%gte
chromat ography (silica gel, 2% MOH CcHTl 2) gave the product (90 ng, 159%.
PREPARATI VE EXAMPLE 26 NN N -N HO I'1 ~"\\N02 "IN\ \\ NHZ O OH 10 0 OH The
carboxylic acid as described in the literature (Khimya Geterotsiklicheskikh
Soedi neni i%%%, 328-330 [Chemi stry of Heterocyclic Conpounds 1986, 22, 265-
267]) is c red with dinethylam ne and the nitro substituent is reduced
according to thhepsrodadufrenroGtén e Bat nRy)epraal &5y (Efagiphere2 hettedotnt 4B0°@ he
pyrazol e product 15 shown. PREPARAT|VE EXAMPLE 27 OH /O NOH H2ZN /TI O S
/OBt u " oﬁtensr@ﬂ@draé@ywl%@a{ﬁ?%m%@@é%c&fﬁ%w@%%@%ﬁ@ﬁartgﬁ fasutting

| terat urenfl e oEeR 1985130\ 200RI38D wis dRSURKM bhs HEL Lanic

di oxane or uoroacetic acid or onet hane accor
pr oceddr espkasavmwag titied aovet @nblptdeous thegS Oy hi fofehed eand ochinciengataah. in2vabu@

AUS 2005 V\;QUOZ/ 1) 7690%6 PCT/ 1 S02/ 02888 36, PREPARATI VE EXAMPLE 28 OH OH

rification the residue by preparative plate chromatography (silica gel, 2%

MeOH/CH_,CI,) gave the product (30 mg, 15%).

PREPARATIVE EXAMPLE 26

\
N—N ' “N=N
\
HO — \
NNoz /NNNHZ,
10 ° or 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
>l/o\n/N OH HZN OH
o U X oe [ N oEt
s S

0 0

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



HzN Step AH2N Z\ Ot z ~Ot_i* OO OH H2N OH Step B HZN 1 OLi* ~S\
NIl S0 O 5 Step A The title conpound from Preparative Exanpl eQ27A1j65005
treated with.lithium hydroxide in a suitable solvent accordi-ng.t.9.-

pr ocedur esw\/\%lo%/we}’é#’abl ished in the art {0 obtain the lithi Srknl?gés&%%kxﬁ ate
internedi ate shown. 10 Step B The lithium carboxyl ate prepared as descri bed
in Step A above is coupled with dinmethylamne according to the procedure
outlined in Preparative Exanple 2, to 15 obtain the thiophene product shown.
PREPARATI VE EXAMPLE 29 0 MeO SPBESARRTUEG EXMMPIGS 28t ep B Ho S HO Br MeO Br
MO Step C 1 0 O Step E Step DS NNU Ph HO NH2 MeO N=I~ Ph MeO Br 20 0 2
AUG 2005 WD 02/ 076926 PCT/ 0502/ 02858 37 Step A

Met hyl - 3- hydr oxy- 4- bror‘rﬁ-b?-t higgwhenecar boxyl ate (10.0 gy 42.2 mol ) was

di ssolved in 250 nL of ate . Pot assigigg gar boh 0.0 g, 217.4 mol ) was
/ OEt /) o°Li*
S S
o)

0

H
H_N © Step B 7
! M o T N

5 Step A

The title compound from Preparative Example 27 is treated with lithium
hydroxide in a suitable solvent according to procedures well established in the art to
obtain the lithium carboxylate intermediate shown.

10
Step B

The lithium carboxylate prepared as described in Step A above is coupled with

dimethylamine according to the procedure outlined in Preparative Example 2, to

15  obtain the thiophene product shown.

PREPARATIVE EXAMPLE 29

0 0
S S s
MeO Step A Meo)l\( N Step B HO
\ /) - \ - \ /)
% _/—“(
HO Br MeO Br MeO
Step C
Y
o) o] 0
S Step £ - S Step D S
—~ N —-.— T
N . VoL
HO NH, MeO N=< MeO  Br

20



added foll owed by a solution of iodonethane (14.5 niL, 233.0 nmol ). The

m xture 5 was heated to reflux and continued for 6 h. After cool eglty Brmgm
tenperature, the mxture was filtered, the solid material was rinsed wth
acetone (-2OMH226The filtrate and rinsing were concentraf et dR4EF% educed
pressure to a solid, further dried on rﬁ7gh vacuum vyielding 13.7 g (100%
.of net hyl - 3- met hoxy- 4- br onp- 2 t hi ophenecar boxylate.. (M = 251.0). 10 Step
B Met hyl - 3- met hoxy- 4- br onp- 2-t hi ophenecar boxyl ate (13.7 g), available from
step A, was dissolved in 75 nmL of THF, and added with a 1.0 M sodi um

hydroxi de aqueous sol ution (65 L, 65.8t¢ad ). The nixture was stirred at

room t emper at ur Meh%ﬂf@ﬁycﬁéxw;-b%mo@z%ibﬁﬁé@@@?b@@l@trei de.rguepsmsdiivaen was
added dropwi se to the ™m xture until pH was approxinmately 2. The acidic

m xt ure wedisegriveddn 280wl Af @retone. Polagsivm carponae (39..9,Rid . ¢ swbPheRSr gani ¢

hed with bri. 40 ' ' 2SO :
Cancont  at SuCemBTRdIN L sBLIBE of i nang 145 nity 3B Robe ik Mt
steps) 5pf @agedeey tdtrellBRd Zohbh osdh enes Ar pgtey lcbsledtbdobMiempetBtAd 7thHe) -

Step C To a stirred solution of 3-nethoxy-4-brono-2-thi ophenecar boxylic acid

(6.5 g, 2®mbdureiwanditprednthesspliv meteraipaszinsebivatmecetpneradepnis, Teasfid@ded

b - tri ol i di hosphoni hexaf | hat B 12,8 7
ol & 2580 sl B o R e T R R PR B4 S MRend e el
di i sopr opy{géih, AEIINR 1:(.1%-@00%) (ﬁ&ﬂ&hﬁﬁ@irﬁethéﬂi-ﬂfbr@nﬁ—ﬂ he miXxture was
diluted with 100 nL of CH2Cl 2, .and washed with a 1.0 M sodi um hydr oxi de

aqueous sothiephanecadanylate 3iMEnG 271-A (30 30 nl). The organic sol ution was
dried wth Na2SO4, filtered, and concentrated to an oil. This crude oil
product” was purified by flash col um chromatography, eluting with

CH2Cl 2- hexanes (1:1, v/v). Renoval of sqlvents afforded a solid, further
dried on high 0 2 AU6 2005 W 02/07692 L / LS0202888 38 vacuum vyiel ding
6.76 g (93 % oMethyiN-mgthasyHybranest-thinghenesedesyie { hi. 6 sheaeaiabioitam de

(M= 265,00 MGas ar88&Y in 95 FEBs PHF. and added with a 1.0 M sodium hydroxide
aqueous solution (65 mL, 65.0 mmol). The mixture was stirred at room temperature
15 for24 h. A 1.0 M hydrogen chioride aqueous solution was added dropwise to the
mixture until pH was approximately 2. The acidic mixture was extracted with CH,Cl;
(100 mL x 2, 50 mL). The combined organic extracts were washed with brine (40 mL),
dried with Na,SOs, and concentrated under reduced pressure to a solid, 10.0 g
(100%, over two steps) of 3-methoxy-4-bromo-2-thiophenecarboxylic acid (MH" =

20  237.0).

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

25  27.4 mmol)in 140 mL of CH2Cl,, 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,SQy, filtered, and concentrated to an oil.
This crude oil product was purified by flash column chromatography, eluting with

CHClx-hexanes (1:1, v/v). Removal of solvents afforded a solid, further dried on high



An oven dried three-neck round bottomflask was equi pped with a refl uxing
condenser, charged sequentially with palladiumacetate (95 ng, 0. 4R myehins
(R -2,2" - Bis(diphenyl phosphino)-1,1'-binaphthyl (BINAP) (3 , 7

mol ), cesP®i?d%Phonate (9.2 g, 28.33 mml), and N, ZQEBTE

N - di met hyl - 3- met hoxy- 4- br ono- 2 10 t hi dfhenecar boxami de (3.74 g, 14.2 nmol,
fromstep C). The solid mxture was flushed with nitrogen ("degass via
house vacuum/ refill with nitrogen", three cycles). Toluene (95 nlL) was

added to the solid, m x fall, by, i.m nm., 21.5
i) e darituv e Jad iSe e B S M TR ER MR RIrER iR A secona
bat ch of - pAkpAShetBrBERARId: (A" Bw6K 4Amobboand (R)-BI NAP (353 ng, 0. 57
nmmol) in 15 nmL of toluene was added. Refluxing was continued for 14 h. The

third batch of palladiumacetate (30 ng, 0.13 mmol) and (R)-BI NAP (88 ng,
0.14 mmol ) was added, and reaction continued at 110C for 24 h. The mxture
was cooled to roomtenperature, diluted with ether (50 nm.), filtered through
a layer of Celite, rinsing with ether. The filtrate and rinsing were
concenbrat ed under 20 reduced pressure $tepad oil, which was purified tw ce

by flash col umn£BraatiedimeBYnedksoned Gdtieh?faskl \A@é?éé]ltﬁpb&ﬂﬁitﬁ%o@ﬂ@(ings
0]

eluents. Renoval of solvents afforded 4." g (79 % the am do-t hi ophene
di phenyl i mondepserdabargest seqsintiglly with paligdsm peetse e & Ord2 anrsel)r fFad.2'-

| uti _thi.oph i mi .09 1 t Qj f . D, i
140 mor TsbrEProsE R Tallatn BT e BT a5 MR Brnimeoreaghen O "
tribron dedrfof2i@ @ 2. g, TIe38imrhbl Candsy, 3 idimhethyil-@-mathdxywiibrembl® t enper at ur e

of the cooling bath was increased slowy from-78Cto -1 SC. 100 nL of H20
was adfed,thvohenecarbgxamidenss746i i 4dnatol fsem sterpek athf soibmiddarenwas t hen
the two | e.. r The, or I ) ith
20 (30 nitensy Wi SGRRLBlrE%s Bl bt Tend vaR lHolfT. EELERARED-

washed w tToleaiE95 B0 wis)addetntd tadjsiit enixtuoe ibllowéd bgibemzapheatarieinside NaBCO3
aqueous solution. The neutralized 0 2 AUG 2005 "' 1' O 0211176926 PCI/ |
S02/ 02888 B9 2L ieHas- shurvgurewas bgetasiodg ik andgprdned fan T8 »A §§corthe

extracts vene, Weshemdiuw %gég@(?g%ggdgg rwnbpl DR FBINKE (S58FRNT B BB #eT

reduced pressure to a so
- di netlby| -Bmhyafitokigné-veas added.t Riebpxiagecas tantandetkfof flidrst The dpyd bdted of
previous separated organic | ayer, A and or,ganig, vashing were combi ned,
(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
fayer 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 CH>Cl; and CH-Cl,-MeQOH (200:1) as eluents. Removal of solvents afforded 4.7

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,Cl,. 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 x2). The
aqueous layer and aqueous extracts were combined, washed with CH,Cl, (30 mL),

and adjusted to pH ~ 8 using a saturated NaHCO3; aqueous solution. The neutralized



530 nL of a 1.0 M HCI aqueous solution for 1 h. The two |ayers were
separated, the aqueous |ayer was washed with CH2CI 2 (30 nlL) and allp useglst o
PpH -8 using a saturated NaHCO3 aqueous sol ution, and the separated organic
| ayer and 8?83HP@9“Mashing were conbi ned as organic |ayer BFCFHe HEWt al i zed
aqueous solution was extracted with CH*CI2 (30 nL x 4), the extracts were
washed with brine, dried by 10 Na2SO4, and concentrated under reduced
pressure to give 0.48g of a solid as the second crop of the titled product.

Organi ¢ | B fram. ab hed A i d d
o 2 i o oo TR P Ralar MR it O, s Hee el R0yb g
0.45 g of QithWrird, §ﬁf% Mthtmé{gbgrm edndditratéd Ledepramlicet prébgureveraldidyi el d

of the product, N, i met h?/ 3- hydr oxy- 4- am no- 2-t hi oghenepar boxam de, is
2.32 g 151(@Dgpf MN-dimeByl-8)hydPREPAFRNTINGEZ EXANPEFe GITboRamideH[irgt oo mt O MEEt
Ett]N--c H__20 Anili nete%ilz m_z ldi ssRI Vrﬁd in absolute Et OH (150 m_%. was %Jlded
dropwi se oPEFVIO% HAA e P aaRlG Py B ARTENGRANE WVIRHNR WS e LAIRINEH BFred W

di et hylsquanahe of 20 @M ACI Qqueblit ebiutdhifbF M0 Blte KOO M LRINRIIELEHSra®@rthk ght
the reaction mxture was filtered and the filtrate concentrated in vacuo.

The resul t BAgeesiajaewaasvasheieditMGheCdo(3P BLOENdratjesthdto pto~gusiagtthe above

roduct (23, 0 = 218) . .25 PREPARATI VE MPLE .31 NHZ ... - \.r

Dt R rted Mac hiacEe B8 SaR SR G SERoT e SAT G R bYE" Aol REsYF o oss
40 The coppEHMY Wéremdmsinas alsi e ahiABPEER 1T Helde frdlizedi SRRy doiufionlesy ut e
EtOH (100 m -) was added drogw se over 4 hours to a stirred ethanolic (100

m-) sol uekiactef! vdinethyCkdddmal & 4)1henextracks wene Mashadtwith Briskydsied: e ,
pur 1188 b eeBREm s R BT Bhies RulRpRe s e s RRSa BB HRy: ve
t he productef&&Verobldf tive 808d prdFctl (gl fik. lay ERERARAEDYEe RSANPLEh 32w Bh BFNé\
and concentrated to an oil, which was separated by preparative TLC (CH,Cl>-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

o 0 fo
N ; EtO  OEt Bto” ,N’O
H
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, 82%, MH™ = 218).

25 PREPARATIVE EXAMPLE 31

\N—p\NHz + (ﬁ) —_——— \ ;ﬁ{:Et
/7 o ©H Et0  OFt on H
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N2 + HNb NO2 HOOH CN'1 O OO 10 3-Ntrosalicylic acid (1.0g, 5.5mopl)
was di ssolved in ethyl acetate (20nL). 1, 3-Dicycl ohexyl carbodii ni dd ALG B8y,
2. 8mmol ) / d_and the rr <ture was stirred for approx

m nut es amg% %gﬁ% %to 0C. Duri ng this tjme a precipitate f%@tsw,&zetld i ne
(0.39nL, 5.8mml) was added and the reaction was stirred overnight and
allowed to warmto roomtenperature. After this tine the reaction was 15
cooled to OC and filtered. The collected solid was washed with chilled ethyl
acetate. The fyld &&hgowﬁg fEANFRabAratied Exachmeriof (18t BYdisedivea in absolute

chr omat ography (80% Et OAc/ Hex) to give the pr oduct (476nmg, 39. 0/% "H NMR
(300 MHz, H30G 8)0BmLAG(as adesd dmpz%(smovakﬁ hogrotq ghstimey etrrarsﬂilgdm L)

et s QBT PR RS £ Bl ik M B R R 2.,

di ssol ved ddhc@ﬁ%ra?éﬂpl{n \f:ﬁ?ﬂ)ﬂbnérﬂﬁe sédUifirfrasidue é@ﬁﬁé?ﬁbyccélﬂﬁﬁfctﬂ'omé%gmygas

at nosphere overni ght. reaction m xture was filtered through celite, ‘the
filtrabe (Eﬁica@etéhs?/al\/mﬂ)w@wﬁﬁwdotgwegth%pnOIderfﬁﬁ%dﬂH( 3430y, MRE9A78.6°8)-AUG
2005 WD 02/ 076926 PCT/ US02/02888 41 'H NWR (300 MHz, CDClI3) 52.52(m 2H),
4.57(bs, 4H), 6.75(m 1 H), 6.90(m 2H), 12.71(bs, 1 H ppm PREPARATI VE
EXAMPLE 33 Rt~ ONO2 Step A, NpRppRhaNNE SP2ANMOLEA $H Step B N-OH O Rz O 5
Foll owi ng the two-step proceduré set forth in Preparative Exanpl e 32 but

usi ng Step A

NO, + N — NO,

HO OH CN OH
0 0

10 3-Nitrosalicylic acid (1.0g, 5.5mmol) was dissolved in ethyl acetate (20mL).
1,3-Dicyclohexylcarbodiimide (0.568g, 2.8mmol) was added and the i ture was
stirred for approximately 10 minutes and cooled to 0°C. During this time a precipitate
formed. Azetidine (0.39mL, 5.8mmo!) 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, CDCls) 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.
<:N OH <:N OH
0 0

The nitro compound (0.48g, 2.1mmol) from Preparative Example 32 Step A

NH,

was dissolved in methanol (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%).



t he carboxylic acid and amne listed in the Table Il below, the Products
were obtained. Table |11 Prep. p Carboxylic acid Ami ne Product 0vi &U8200HO
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ONHZ ONO2 I NH2 NHOH 36 HO/ OCH3 1. 39% OH OO Hco OCH 0 2 AUG 7005
WO (12/1176926 PCT/I S(12/(12888

"H NMR (300 MHz, CDCl3) 82.52(m, 2H), 4.57(bs, 4H), 6.75(m, 1H), 6.90(m, 2H),
12.71(bs, 1H) ppm.
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2 0

5 Following the two-step procedure set forth in Preparative Example 32 but using

the carboxylic acid and amine listed in the Table Il below, the Products were

obtained.
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Preparative Exanple 48 Step O N OH CIH-HN3 =N\ N~ 5 3-Nitrobenzoic acid
(1.004g, 6. Omml) was conbined with N, N diisopropylethylam ne (6.25nL,
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Preparative Example 48

O
o VO
1!
ﬁ o O@é

5 3-Nitrobenzoic acid (1.004g, 6.0mmol) was combined with N,N-

Step A

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.



pyr r ol odi no- phosphoni um hexaf | uor ophosphate (PyBrOP), (2.80g, 6.0Omol) was
added to the solution and the m xture was stirred for ten m nutes. N%@yb

pi colinate hydrochloride (1.08g, 6. 0Omvol) was added to the m xt urQ: e
reacti on waso st vfoed 10 overnight. After this time the reactcqn asrsss
concentrated and product was isol ated bys columm chromatography (1:9

Et CAc/ DCM . Product was isolated as a yellow solid and used w thout further
purification (1.66g, 95%. 'H NWR (300 MHz, CDCI3) 51.46(m 2H), 1.65(m 1
H, 1.90(m 2H), 2.39(m 1), 3.32(m 1 H), 3.53(m 1 H), 3.81(s, 3H,
5.50(m 1 8jepB 62(m 1 H), 7.78(m 1 H), 8.31(m 15 2H ppm 0 2 AUG 1004
WO 03/ 076936 PCT/1:S03/02888 44 ,Step B O\' p\ O CH N, &N, No The

met hyl ester (1.79g, 6.|mol) sasydissol ved in di oxane/ wat ey~ H(20rr1_/ | 5ml) at

room tenperature. Lithbwm hydr xddg (0.258g, 6.2 a@%(ed 5 to the
solution. After a few hours | i}t hi umrhydroxi de adélJ 0. 128q,
3.0mol) and the reaction st ed for anot her ho After this time the
reaction was caqncentra an he take The s i on was
extracted two timedne %y[ ﬁgtgf ﬁﬂ?b rﬁ@ﬁ@d’@% ‘\ﬁge?‘i&dkoﬁaﬂe&@q%. fied and
extracted (fUrﬁE/‘ltSn@%t%éﬁ teﬂ%ﬁybt@@etmﬁ}m "h'l}@rdirc@a(f(ﬂ 258d, &2 IrPRS) Wat addeen
dried over sodiumsulfate, filtered and 10 concentrated. Product was

i sol at éd bto ths ﬁmfntl@fhréﬁat adewpoure 989teHittmagy Mdtoxide wavedied (0.188gi ve t he

Iir ggl(“r;[ (ZH?%G'E%A?A hﬁ)ﬂelgwﬁgrg?v?%% %éd %é%gneﬂ\ ?( g\‘tggm% t|h§tﬁggbgéﬁgn
1H), 7.80( masjdtﬂnceﬂtréﬁé(dnamcﬂhﬂen tak@nQ PswateHppr so&ﬁloﬁt\m Exa &kt pwOBrhedH, N
CGEN N No 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) 81.49(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 " Y

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 followed by
several rinses with methanol. The filtrate was concentrated and dried on the vacuum

25 line to provide the desired aniline product (1.33 g, 90%).

'H NMR (300 MHz, CDCls) 31.40(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)"



The nitro conpound was di ssolved in an excess of nethanol (20nL) ang 6.7
covered by a bl anket of argon. 5% Pal | adi um on carbon was added (cat aI yt| %5
and a 20 I’%ﬁro %I’(] bal | oon was attached to the flask. The atnpbsphere of the
syst em was g@ Pehder vacuum and repl aced with hydrogen. ThiIdSLY&55%as
repeated for a total of three tinmes. T le reaction was then stirred under
hydr ogen overnight. After this tinme the balloon was renoved and the
solution was filtered through celite followed by several rinses with

met hanol . The filtrate was concentrated and dried on the vacuum 25 line to
provi de the desired aniline product (’71.33 , 900/56. "H NMR (300 MHz, CDCI 3)
51.40(m 2H), 1.50(m 1 H), Mﬁa&&tﬂﬁﬁg&m&hﬁj@ﬂa 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,
cal cul ated: 248, found: 249.1 (M+l)' 0 2 AUG 2005 WD 02/1176926

PCT/ C902/ 02888 45 PREPARATI VE EXANPLES 49-51 s@, Rtep A R NH2 ® O N-CH Step
B HZNNR Step C I H5 Fol |l owigg t I ee- steps@égcedu,qqq |rth,:gl n
Preparative ExanpR&Nt48 but usin e car boxylic—aci @ EI sted in
Table IV below, the follow ng pr ts were o&b;ar:ned Ta |V Prep. |
Carboxylic acid Am ne Product % Yield Ex. NO OLOCH3 0 O-L-OH NO2 , 49 HO
HCl - HNSHN N6 43Peli@viDog ttieHiiMeR-Nep prodedure Nt B0th in Preparative Example 48 but

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

were obtained.

Table IV
péip’ Carboxylic acid Amine Product % Yield
O‘\\/OCH3 0 \\—OH
NO,
49 HO HCI-HD Q 43%
O
¢ i
IH-H,N
NO- 2 HoN NH
50 HO /z— 36%
o) MeO™ O /z_
HO™ ~O
7 ClH-H,N ?
-2
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'e) MeO O
HO™ ~O
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Preparative Example 52
HO 0 O/ Step A O
Step B
ON SO = T Y N,
: HN W g7 st '
? epC Z > 0H
0 NH,
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-



HO 36% O MO OHOBO O NOCHHNHNOS1L HO/ \ z NH1 7.6% &I HO O
10 Preparative Exanple 52 0 0 Step F OO N GCH ; Step B NH, 2/|—|szlE§t2&l}5C

OH 0 NH2 §0ufred 3-Nitrosalicylic acid (2. OOg, 10. 9ol ) ppas: GoRisped
with 1,3- diisopropylcarbodiimde (1 71gL, 10.9mmol) and

4- (di met hyl am no) pyridine (catalytic) in dichloronethane (150nL) and
stirred for a fewmnutes. 2,4,6 0 2 AUG 2005 \% 02/076926 PCT/ US02/ 02888
46 Tri net hoxybenzyl am ne hydrochl oride (0.664g, 2.8mvl) was added al ong
with N N d'riinmpmmbyaheylbmiaerhmérc(ch|<88iﬁ_(0 At BrandmmolTheasrasitad alnngastsNiNT ed

SXFL%QELr shempus iy N 1 el B REs S SnE TR e ReS Sty Srhiast dﬁ\%%%
5 "H NWVR il
0y S Veek H8 g HEen Ads Brenbiibg dhd el cobrd CRroRbbardbi (T

362. 11, f ottekanadd2oAc) thtdiye theSpeymust (1 .62g, 41%
3- Nitrosal icylic-2,4,6-trinmet hoxybenzyl am de (0 1469, 0.4mmol) from Step A

10 above wgs conbin th u fotrjflu

aci d/ di 5hi Owdwgh@gﬁ%jz, EoRi3 BB &), 720 BHSET S 2m), 7.01(m, 1),
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/dichioromethane (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,Cl, ) to give the product (0.06g, 80%).

15 "H NMR (300 MHz, CDCl3) §7.16(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% Pailadium 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) §6.63(m, 1H), 6.88(m, 1H),
7.07(d, 1H)ppm.



5m.). The reaction was stirred for 45 mnutes. After this tine, TLE (30%/ H)
indicated that no starting material was present. The reaction was 2" AUG 2005
concentrated and dried on the vacuumline. The nmateri al rified by

col utm chr A28 P8phy (5% MeOH CHZCI2 ) to give the pr odﬁcﬁgswﬁ?g%%.
15 "H NWR (300 MHz, CDCI3) 67.16(m 1 , 8.28(m 1 H), 8.49(m 1 H),
12.26(s, 1 Hppm Step C The nitro conpound (0.32g, 1.6nmmol) from Step B
above was dissolved in an excess of nethanol (40nL) and covered by a

bl anket of argon. 5% Pal | adi um orpregarfaR PRsmaddsd (catal ytic) and a

hydr ogen bal | oon was attached to the fTask. The 20 at nosphere of the system
was purged under vacuum and repliaced W%@phg(drogen. his step was repeated
for a total of three tines. tiomgas then.stired under hydrogen
overnight. After this tinme |f he| balloonwas reno nd% he sol ution was
filtered through Celite fol Hpy several rin it h nmet hanol . The
filtrate was concentrated apgd dried on the vacuum|line to provide the
desired aniline product 25 (0.17g, 70%. 'H NMR (§5€) VHz, d4-MeCH) 86.63(m
1H), 6.88(%%@I3¥—|), 7.07(d, 1 Hppm 0 2 AUG 2005 WD 02/076926

PCT/ t ' SU2/ 47 Preparative Exanple 53 O Step AOOH COH Step S G P OH
N Q2 N H2 Step ZNrddlaogialaatl/(2.00qc WS &PYaslébridibmmed withes,3sonbi ned with
1,3 5 diisgpropylcarbodiimde (1.71 nmL, 10, 9nmo]) . and . . _

4- (di mét hyCI"§WMWFP6¢'HB'd€dét7gI"‘§/‘H 19-9rﬂr7ﬁ0’diaeﬁ|%2%W@EW&@{B'Q%BUWW (faielyERbI
vas added angcdBRrhERAGhE SRSAE). MethaREl 185 odelidhd 1k!BACHIN diablsiFrciner o
reacti on was concentrated and puritied by colum chronatography (3/1 H E)
to gi ve t hesmetfterlthisdines tHeOrea2ton LEH) catdelNuRt¢B80d ldzified &y RMBOHIN03. 92( s,

3, 711 éhqgma%ggfapﬁy?g/qq-’(/étc|>_|)give8thle9 gfhyyégfer (&%2%11§(90)( s, 1H ppm

"H NMR (300 MHz, ds-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% Palladium on carbon was added

15  (catalytic) and a hydrogen balloon was attached 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, ds-DMSO) 63.92(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

NH,
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Step B The nitro conpound (0.32g, 1.6mol) was dissolved in an exgﬁﬁs of
nmet hanol (40nlL) and covered by a bl anket of argon. 5% Pal | adi um JHIG 13006
was added 15, (£@k@qytic) and a hydrogen balloon was attacheg. trﬁﬁ%gﬁﬂsﬂtl ask.
The at nosphere o the syst em was purgeg}i under vacuum and repl aced \
hydrogen. This step was repeated three'tines. The reaction was stirred
under hydrogen overnight. After this tine, the balloon was renoved and the
solution was filtered through Celite followed by several rinses with

met hanol . The filtrate was concentrated and dried on the vacuum 20 line to
provi de the desired aniline product (0.18 68% . 1H NMR (300 MHz, d6- DMSO)
53.92(bs, 3H), B’héoyl@@edmme@@?(gid’ommpgW/aszm(salolvadﬂn pyriding%205s) ardg ppm

N T NRBITES 0T AceRant Ve KD es oh G806 e Sh ) BTeAE e

Pheny! enedj dreQwTe )
chilled tohf)géécrl ré&et%ldc%ggndﬁédrl def)O ﬂlﬁ{agséﬁhm_tm\)@d] %ﬁanH%jiéﬁ%géﬁgg%ﬁgﬁg@ f%rrL)

were B xedhaatlDWditheh vd/acrpwj de amblehta AentinothesarenBran evaperatesaction was

t d f 5.1 hr at 0 i Af t t
Svapor at e e WRs AR oA LB B T RO BISENGCNE B1d iR ey acuum
to give th@oﬁ?@tﬁﬁd agoggrggwgz 8§, 93%9lid (2.8g, 93%. 1H NMR (300 Mz,
d6-DVBO) 32.1 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 Exanple 55 NH2 \ . A a NH2
OSNH + I\/tédﬂ@MRM&OO MHz, de-DMSQO) 82.15(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, TH)ppm.
10

Preparative Example 55

NH2 >St
NH 0" "NH

NH-

+  MeSO.Cl _— @/ -

Phenylenediamine (5.0g, 46mmol) was dissolved in dichloromethane (50mL).
A solution of methanesulfonyi chioride (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 O
@
NO- o Step A N
K/NH Step B ’
Step A

2-Nitrobenzy! 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



Phenyl enedi am ne (5.0g, 46mmol) was dissol ved in dichl oronet hane ([’ﬁggﬁi 2005A
sol ution of nethanesul fonyl chloride (3.6nL, 46mmol) in di choronet

(50m.) 15 was added slowy with stirring. After 16hr, precipitate was
filtered aMOtA¥€Rded. The remaining solution was evapor at @E”{lé“%j‘?zt'f’g‘ t he
above conpound as a solid (5. 5q, 65%.“Mass Spectra, calcul ated: 186.0,
found 186.9 (Mtl)' 20 Preparative Exanple 56 Br O~ No, ON O Step A + NH,
~NH StepB Step A 2-Nitrobenzyl brom de (5.0g, 0.0231 nol), THE (50nL) and

mor phol i neNQGSQS,gCCPnCQHQQ%@%H stple ag%%rhﬁ cﬁr&ﬁéﬁo@?‘aéfh&ﬁ?fﬂ% BORGANE X Pb

m xture was heated to re 5 overnight. Renoval “of sol vent, was
fol | owed bygivaedie tabone abmpaued (6ATQMLIBY. extracti on with DCM (3x80nl). The
conbi ned organi c phase were dried over 0 2 AUG 2005 WD 02/076926

PCT/t 302/ 02888 49 2SS4, entrated a urj fi by_col

chr omat ogr %WBZ@@@%@?@E&%?@NQF\F&W ﬁ&&bd{rb g%g%'ﬁ?j %(Jggo%) 7 88% . 'H
NVR (300 | .5(m 4H), 3.8(m 4H), 3.9(s, 2H), 7.5(t, 1 :

7. 7(§n %5"?'%,%@@@% 5 g%ep B gl'he niH%ro coErpounI(;D(4. 575, 0.0|2_?)6m)1)
fromst®ep A was dissolved in nmethanol (100nL) and stirred with 10% Pd/ C

under a hydrogen gas atnosphere overnight. The reaction m xture was
filtered t h celite, the filtrate was concentrated and purified 10 by

(3. 1ag, 790 FPRRIYS SEBRPENS B Bl BB ol el YE s v BRBRIRS
5.4(s, 2H (1@r6l(xand 4tirtdd whih 71086 PH/E)under B(mydrdg®mpas atmosphere overnight. The
reaction mixture was filtered through celite, the filtrate was concentrated and purified
10 by column chromatography (EtOAc/HEX/Et;N 20/60/1) to give the above compound
(3.14g, 79%).

"H NMR (300MHz, d-DMSO) §2.5(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
Br. Nt\
Y
NO: N\ S[ED A
Ej/ N &N“* Step B | S
=
Step A
20 2-Nitrobenzyl bromide (5.0g, 0.0231mol), THF (50mL) and imidazole (4.72g,

0.0694mol) were added to a sealed tube. The reaction mixture was heated to reflux
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,SO,, concentrated in vacuo to give the desired compound (4.07g ,

25  87%).

"H NMR (300MHz, d-DMS0) 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.



15 Preparative Exanple 57 Br N bNO Step F. NH Step B Step A 20

2-Ni trobenzyl brom de (5.0g, 0.0231nol), THE (50nL) and i m dazol e @1 #%2005
0. 0694no1) ed to a seal ed tube. The reaction m xtur ated to
refl ux ov\e‘\r/éﬁzg‘ﬁg‘ggThe sol vent was evapgrated to give a reslle%tyggvﬂl'g’ﬁ was
taken up in water (400nL) and extracted with Et OAc (3x80nL). The conbi ned
organi ¢ phases were dried over Na2SO4, concentrated in vacuo to give the
desired conpound (4. 07g , 25 87% . 'H NWR (300MHz, d-DVMSO 35.7(s, 2H),
6.9(d, 1 tdtepB1(d, 1 H), 7.3(s, 1 H, 7.7(t, 1 H, 7.8(m 2H, 8.2(d,
1H) ppm O—Z—%UG 2005 WD 02/076926 PCT/ 1502/ 4£ 2888 50 Step B The nitro
conpound (2. 23gThe NG oaBIPPUPE dinside B- O TRAOIHIrQBLBIERL WAS FETIPAES! IN PEhRnP!

and stirr 8 r
reaction f{stﬁ)@”\ﬁa&QW@fﬁ@/ﬁ%é‘géﬁdgg?. yg%s%qﬁ’t 5%??%1 eh%\fggo%%g rgn;ﬁt}% ed
and purif Ir@gct%rbbmﬁ@wwascméwtmg hgwbym(amﬂmad ﬁbélﬁoﬁ@érﬂféltéd badgiurigiethe
above conpound (1.77g, 93% 55.2(s, 2H), 5.3(s,
2H) 656( thy qcmmna:rgp@atqm)aphs @M/Nler@H/EtsN@@&/11twlve1hq@bovchlmpom(s 1
, 7.8(s, ]77@ ? 10 Preparative Exanple 58 NO2 IOH A Step AN xHD
NH2 Step é %B ‘H A 2-Ni trophenol (4.32g, 30mm|) was di ssolved in EtOH
(40mL) and then added

"H NMR (300MHz, d-DMSO) 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
NO, NO-
i OH
CI\/\N/ Step A C(
+ l
x HC!
NH,
Step B Oy~
—_—
|
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 BuOH (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, CDCl3) 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



15 to a solution of 2-(dinethylam no)ethyl chloride hydrochloride (5.56g,
34mmol ) and KOH (3.5g, 63.0mol) in BuOH (50nL) and DMF (10nL). TeAUG 2005
Teaction mxture was heated to reflux overnight. After coo#ﬂgs‘ 12EROM
tenperat ur & O tHEMdj ority of the sol vent was evaporated un Feddead
pressure. The renaining residue was put into water (400m) and extracted
w th Et OAc (3x100nlL). Subsequently, the conbi ned 20 organi c phases were
washed with 5% NaOH (3x1 OOrL) and dried over sodium sulfate. The sol ution
was concergt@gtgad and purified by coI um chr omat ogr aphy (10%\/EO—VDCI\/9 to
gi ve the product (1.35g, 21% éSOOM—lz CDC13) 32.48(s, 6H), 93( 2,
2H), 4.36(t, Mhe mtrpez(qmrboqrrq) 1359201 3mrr101}6rom7st6g(ﬁdwasm4)olveﬂ lgNale

25 2 0 7 T,
compound (20 2 FSRABITNT Tk o0 B s Tt g ves THoReEhre Tsehey Bhan
shaken wi tThelﬁbécﬁah mikinde = e aeoughschferaapiieat ednckhtséd novaciiv.to The
reaction mxture was filtered through celite, the filtrate concentrated in

vacuo bo agigw@ah@v@mé%@%&aﬁmﬁg(@@"éh@ﬁe%@)@mf%@n@mgmﬁ ¥hr omat ogr aphy
(DCMI\/EO—I/ (300MHz, CDCI3) 32.46(s, 6H), 2.95(t,
>H) . 3. 60(HS O%%% 9??' EI?H/@"\(RI(m 2H), 6.95(m 2H) ppm 10 Preparative
Exanpl e 59 NO NO, NH, Br SteD AN Step 8 JI i N Step A 2-Nitrobenzyl
brom de (24 GaMRY3BONPIZ) OWRSI; s 80{ & Ingaﬁl\/QH&%@(bsArsz 218 2dd6tg 19m, of
di mret hylamne (2.ONin THF, 9.3rn 18 6mrmol ), the reaction m xture was
stirred ovanibghi(m, th‘d@@@mently, the m xture was put into water (200nL) and
extracted with DCM (3x100nL). The conbi ned organi c phases were dried over
sodi um sul fate. The sol ution was concentrated in vacuo to give the pure
conpoypd (540ngy, 32% after col urepakdteeeamhsipHe (DCM MeOH NHAOH =
20/1/0.1).

NO» NO-» NH»

©/\Br Step A ©/\N/ Step B ©/\N/
: | l
Step A

2-Nitrobenzyl bromide (2.0g, 9.3mmol) was dissolved in DCM (50mL.). After
15  addition of dimethylamine (2.0N in THF, 9.3rL, 18.6mmol), the reaction mixture was

stirred overnight. Subseqguently, 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) 62.36 (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/NH,OH = 20/1/0.1).



20 H NWR (300MHz, CDCI3) 52.36 (s, 6H), 3.73(s, 2H), 7.21(t, 1 H), ,7. (%i 1
H, 7.43 (t, 1 H), 7.52(d, 1 Hppm Step B The nitro conpound (508%9&75205
2. 78mmol ) W(?{)?/@E@ze B was dissolved in MeOH 25 (50nL) and gkipffgsdoskd h 10%
Pd/ C under ‘a hydrogen gas atnobsphere ovgrnight. The reaction mxture was
filtered through celite, the filtrate concentrated in vacuo to give the
above conpound (400ng, -80% after colum chromat ography (DCM MeOH NHAOH =
20/1/0.1). 0 2 AUG 2005 WO 02/1176926 PCT/ US02/ 02888 H NVR (300MHz, CDCl 3)

22,22 5, ATy ARt o TtBn S8 o 2o

Preparative + 9r~\Br Step ) tep 9
NO2 NHZ2 N (fn, ZBl)ppriC O-\N | Step A 2-N trophenol (5.0g, 36. Ompol) was put
into water (20nlL). After addition of NaOH (1.44g, 36. Omvol) and

di br onoet hyl ene (27.0g, 144.Omol) the reaction 10 m xture was refluxed for

40h. After cooling to room temerﬁggégykggé_@ é%@@ was put into water
(400nm.) and extracted wth Et QAc ; uently, the conbined
org. plases were washed with 5% NaOH (3x100Onl) and dried over sodium

sul fate. The sol uti on \vas concentrat ed and purified by colum chromat ography

(75% Et QAc/ Pent ane) 0°§jve the product (3.49° 38%. 15 H NVR (300MHz,
1 §(5 (

CDCl 3) 63.79(t, 2H), t., s2H). 7. 28, 2 : gd, S 7.97(d, 1
H) ppm Step B The ni bromi de (1.7g, 6.9 was di ssolved in THE (20nl).
After addition 20 of norpholine (1.81n, 20.7mml), the reaction mxture

was refluxed over night. Aff2er cooling to roomté&hperature, the reaction
m xture was put into wat e@%@?@ﬁty}nd Step C O\/\N/\
4 K/O o)

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. Afier 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% NaCOH (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(t, 2H), 4.57(t, 2H), 7.20(m, 2H), 7.65(dd, 1H), 7.97(d,
1H)ppm.

StepB
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/NH,OH = 20/1/0.1) to give the product (1.73g, 99%).

25 H NMR(300MHz, CDCl3) 62.74(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.



extracted with DCM (3xI OQOnlL). The conbi ned org. phases were dried over
sodium sulfate. The solution was concentrated and purified by col um
chromat ography (CH2Cl 2/ MeOH NHAOH = 20/1/0.1) to give the product({IAUG3005
99% . 25 H\WRQ/;}Q)?_) , CDCI3) 62.74(t, 4H) 3.00(t, 2H), 3. 84Gtyso4tDsss
4.39(t, 2H), 7.18(add, 1H), 7.20(d, 1H)., 7.63(dd, 1H), 7.93(d, 1H ppm U 2
AUG 2000 WD 02/076926 PCT/ CS02%J2SSS 5%‘3 St ep C The nitro conpound (1.71 g,
6. 78mmol ) fromstep B was dissolved in MeOH (50nL) and stirred with 10%
Pd/ C under a hydrogen gas atnosphere overnight . The reaction mxture was
filtered tigieygh celite, the filtrate concentrated in vacuo to give 5 the
desired conpound (1.43g, 95% after columm chromat ography (DCM MeOH NH40H =
2011/0.1). H Nwﬁh(eanmwmmp@lgoris(ﬂ By, PL{@mmeH) from geptB \A@H)d!S@leeﬁ(m Maﬂ)‘*

4. 00( bs, 2

Sanpl o 61 ORER) e stgpf it fobdlc, filler Srididten e RRRIT Ty

C O-\N N 3kgstioh rﬁmlﬁerﬁ@@ﬂt@r@dfm}d@mc@tt@pthé fiirater &dedtrated Fxamabeao @Ghe 15
H NVR (300MHz, CDCl 3) 53. 792 57(t, 2H), 7.20(m 2H), 7.65(dd, 1 H),
7.97(d, 5 1th§|d§mrec8@@rppgurr¢l 1ﬁﬁgr BETVcﬁrﬁf@éCpk@ﬁﬁ\ shecmﬂtogra@yes 9mmol ) was

di ssol ved i r,.addi tion of imdazole (1.41 g, 20.7nmmol)
the reacti éﬁcﬁmﬁ‘%{}i@ﬁ ?6;14@ 1(gVer night. After cooling to room
tenperature, the reaction mxture was put into water (300nL) and extracted

with CH2Cl 24 (3R (S85aMeHz, Che 1@y Nedsiay, @ oPNases @4 (€ 41, @00 @Y EePH s adka(m

sul fate. The sol ut| on was concentrated and purified by colum

chr omat ogr ajithy 6(82HRCRBI) NBOHMHAIDPRM10/ 1/ 0. 1) to give the product (1.25g,
78% . 25 H NWVR (300MHz, CDCI3) 84.41(t, 2H), 4.56(t, 2H), 7.06(d, 1 H),
7.18(s+dd, 2H),

10 Preparative Example 61
NO, NO,
L e StephA, N0 _SteB
-+ \'/\Br '
7
NO,

o NH»
\/\N/\\N Step C O\/\N/\\
g/ —_— N

Step A
This reaction follows step A of Preparative Example 60.

15 H NMR (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 (CH2Cl,/MeOH/NH40OH = 10/1/0.1) to give the product (1.25g, 78%).

25 HNMR (300MHz, CDCl3) 84.41(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.



7.26(s, 1H), 7.63(dd, 1H), 7.74(s, 1H), 7.99(d, 1H ppm 0 2 AUG 2005 WO
112/ 076926 PCT/ | S112/01-888 54 Step C The nitro conpound (1.23¢7 AUG 2005
5.28mmol ) §ro B of Preparative Exanple 61 was dissol

(50n) and{\s ‘lyp?"r%{é ewith 10% Pd/ C under a hydrogen gas 5 at rrggg/ﬁé'lr&é'l\{g‘gr_' 3h.
The reaction mxture was filtered throu‘dh celite, the filtrate concentrated
in vacuo to give the above conmpound (1.01g, 94% after colum

chromat ography (DCM MeOH NHAOH = 10/1/0.1). H NWMR (300MHz, CDCl 3) 63.41(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, 7.62(d, 1 Hppm 10 Preparative Exanple 62 H NO2 NHL ONH
bc-- SleP3eps step B~y ~'IL i~ NH2 NI NHR2 H Step CNd N Step A 15

2, 6- Di ni troani I+ne \(’10. Orﬂ’ 55 (a“r'g&;) % dti P(fiplﬂécrl ogi gg di haégragée, 1][1.699,
492. omol ) wer & RQNEHCTTHPRYRE (1.4é8: 2- %(ﬁwi‘])j.) StePae OF o RCRTRL VY \ﬁ&%oe
refluxed fpke aRBORRS RSO (5BHRY drf SPba WR REAIFATRAKRY Ui drdbdehos! LEI NG

over night, precipitate was filtered quent 'y solved in
10% NabH (Bfmispheiiaéor 3ol Venteamenenaareavas fillerderthreghosditertes fiirageand t he

i ni i d 20 t ted with Et QA h I t of th
o o P eE FRRIbiTv T e Eo0Ra R BT Raon] BRaTChRE) s
used in st@poRahdhaaHy BEY/MEGRATHAOW EfgrfbiOn.

H NMR (300MHz, CDCls) 83.41(bs, 2H), 4.38(t, 2H), 4.48(t, 2H), 6.82(m, 3H), 6.95(m,
1H), 7.17(s, 1H), 7.21(s, 1H), 7.62(d, 1H)ppm.

10
Preparative Example 62
j\
NO NH,
RN NH; S A L NH, o f}JH H
| = | - T —StepB o N
Z No, A NH, P
NH, y
_StepC_ XN
L)
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. After 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



Step B 25 The crude material fromstep A was dissolved in 96%formc acid (1
OrL). After refluxing for 1 h, the solution was evaporated to drypeskls 2005
‘After addition of water (10rr1_) the pH of the acidic solutj P, 0as ,adj ust ed
to 7 usi ng ¥BAZEHPat ed armoni um 0 2 AUG 7005 WD 02/ 0769861 BEF 80/ 02888
hydr oxi de sol ution. The resulting preciPitate was collected, dried, and used
in the next step without further purification. Step C5 The crude formc
am de fromstep B was dissolved in 10% HCl (25nL) and refluxed for 30m n.
Removal of : ,W YN PHnd §8e)

evapor at i ong,ofoxt eél(ggflc\)/@ﬁfr,‘é %ﬁe resﬁﬁéuﬁg%‘tg??gﬁg&ﬁg eéxtracntdfad Wnphtﬁgn"erxt
(4x50n{). TErep withawtifortheapucicatemt r at ed and purified by col um

chromat ography (DCM MeOH NHAOH = 5/1 /0.1) to give the final product
(1.23g, 18% over 3 steps). 10 H NWR (300MHz, d6-DWVSO 85.38(bs, 2H), 6.44(d,
1H, 7.82{pg H, 6.99(t, 1 H, 8.11(s, 1 H, 12.30(bs, 1 H ppm
Preparative—%(a'n‘pl 63 COON COOH NHBoc i OH Stea A O Step BOHO U 0 NH,
Step CH> 150 Tﬁbanuéemrﬁladmdedmbetm@waodudscéliéd g1 0% 7HBhi2dkm) L versd
suspended i n_wat e

Soonmol) | RO FOML. RerGathel isneov s vies RlIOWS bytsoneL! hdkadHme
reaction my éﬁ\né)ouﬁ’gﬁeg?@érﬁ%ﬁ%f%ﬁ@%ﬁvéﬂr the @%Mﬁln§Qe9fdu%%¢]§ eﬁ" écF withl E@3H

the diiodo'co appeare remai ning rest o ogen
starting m#des(al). viblse eotueuwamsat@mbsmtr‘aledsambpuafn@i bytb@mbﬂnonmog\why

di fi ed d d
ool lectod BRMFRRATNRFDFESETHAE ot tef el o lust i 29g atbsp LVen3 8 n0g -
H NMR (300MHz, d6-DMBO) 56.21(s, 2H), 6.99(dd, 1 H), 7.22(d, 1 H, 7.39(d, 1
H . 250 1310168 (3ddhPR™5-DMS0) §5.38(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 I\IJHBoc
" _M_» O> Step B L ”/\!/O>
OH 0 A0
N
Step C ©:O>
15 0

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  oruntil 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 HC! 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.



0 2 AUG 2005 WD 02/076926 PCT/ 1i S02/ 02888 56 Step B The recrystallized
material (2.0g, 12.0Omol) fromstep A was refluxed for 10min in a (7 AUGQLS

of di oxane v(é})%%—)(,gﬁ“d tert-butylal cohol (10mn). After the gpf?l&[)%“ Sx\@s

al l oned to €001 1o room tenperature, diphenyl phosphoryl azide

12. Omol ) and DI EA (1.81m, 13.Omvol) were added in one batch. The reactl on
m xture was refluxed for 8 In and the di oxane was renoved under reduced
pressure. The reaction m xture was put into water (200nlL) and extracted

wi th CH2C 3Btésrgl OOnl). The conbi ned organi c phases were dried over sodium
sul fate. The sol ution was concentrated and finally purified by col um

chromat ogr aphy tToedesrystaiged roaierigh (k09 12-98ynol3frgin stepvivassiiviked faba 3)

&'15 The' cdlind ERBrusgh! igfaitiPimE) b e Eh Uy abhol otinbansn” BB °F
(50m) . ToudhgloHears tHbPid Aen eéiﬁ;@@ra'iJNeH@ph@?aanvmb)sphw BEideg 2, ni ght

resulted in a clear solution. The sol vent was renoved under reduced
pressurfe an@.Qrhmol)esidddié Anels8 1mil-s $510mmol) rwemataeidegzomﬁ@)baﬂrhe T$6l ne|ictan was

tral d thKO—I d th th Et d
organ ¢ phauEerauEs BT BB 560 LBEPERRLE WaR e S R e AT AR v
purified byHeHeHBAbrCRALATRLAHE enhwoovlaw we@!ﬂLgDC@éﬁra%@édtmmHs@l ,yield the
desi red product (1 059, 80% . H NWVR (300MHz ] 3) 53.48 (bs, 2H), 6.03(s,

2H), 6. 43( §3x100A)L,). Eha@pmblmed@rga@wrgt(\@ses wew)@md ozgr wc@pmawlfat@ Ekanpl e 64

was i ssol VEMTER S aaranuose s BANGe faee P SREHL R a b IIF of

Boc- anyy dr ipdeddd3(D48g, gk, Pmol ) and 30 potassium carbonate (8. 5g,
61. 5mmol ), the m xture was stirred over night. The 0 2 AUG 2005

H NMR (300MHz, CDCl3) 81.44 (s, 9H), 6.21(s, 2H), 6.56(m, 2H), 6.81(t, 1H), 7.23 (s,
TH)ppm.

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 vchromatography
(DCM/MeOH/NH40H = 20/1/0.2) to yield the desired product (1.05g, 80%).

H NMR (300MHz, CDCl3) 83.48 (bs, 2H), 6.03(s, 2H), 6.43(d, 1H), 6.46(d, 1H), 6.79(,
1H)ppm.

25 Preparative Example 64

NH, NH,

@/\NHZ Boc,O/K,CO @/\N,BOC
dioxane/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, 41.0mmal) and

30  potassium carbonate (8.5g, 61.5mmol), the mixture was stirred over night. The



WO 02/ 076926 PCTI CS021 028S8 57 solution was put into water (300nL) and
extracted with Et OAc (3x100mL). The conbined org. phases were dri eli2 dwén)os
'sodi um sul fate, concentrated and finally purified by colum chromat 8graphy
( 259%Et OAc/ PEAIHIEI2t 0 yiel d the desired _product (7. 28g, 8084 T'L5NS8Y Spec.
cal cul ated 222.1, found 223.0 (Mrl)+ Preparative Exanple 65 NO2 NOz NH2
a(NH2 Step A N,N Step BN - NNH ~N-"N Step A 10

2, 3-Di ami noni trophenol (4.0g, 26.1mml) was dissolved in AcOH (200niL).

After addi quJ,- rg@g} ture was
heated to E%@@rﬁwa%ﬂh%@hi’% v%r?ﬁ@a@%%ﬁ%% I)cr'e[rzkljlggltg dﬁﬁg)s?mée and
the resi dueompmedmty. phéseméwdrﬁem@mr)smmewlfae:tmdmtrmeﬁt anat fin 8tk OOnL) .
The conbi ned o phases were dried over sodlém sul fate, concentrated, and
finally pupmmfeégbmyolémrumfomte%ahﬁﬁ%@Ko&;s%% BOENEAL Kkt ReIeSEAROAUCE he
desired prﬁ?ﬁ'&g&ﬁ 29, 80%. H NWR (300MHz, d6-DVBO) a 7.78(dd, 1 H)
8.60(d, 1 { 1 Hppm Step B The nitro triazole (3.4g, 20.9mol)
fromstep A was di ssol ved in MeOH (50m.) and stirred with 10% Pd/ C under a
hydr ogeh gR@isaiSpespheieiaeer22d. gHbundRE3re@d+iPn 20 nmi xture was filtered
through celite and washed very thoroughly with MeOH. Finally, the filtrate
was concentrated in vacuo to give the desi ed c? und (2.38g, 85%9 H NWMR
(300MHz, d6-DMBO) 55.99(bs, 2H), v d, 1H), 7.22(dd, 1 H) ppm

Preparative Exanpl ey66 25 1~O Q1 H NH%d ~N O CAO+ i iNk;~(D OO
H H
NH
E:[ 2 Step A @:‘\fN Step B @:NIN
NH, N N
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

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 vield the desired product (3.42g, 80%).

H NMR (300MHz, de-DMSO) 6 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 thoroughty 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

-0 O~ NH, N O~
O — U
o 0 5 5
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3, 4- Di met hoxy- 3- cycl obut ene- 1, 2-di one (1.30g, 9.2mml) was dissolvedq; Ry ;
met hanol . Aniline (0.84nL, 9.2mmvl) was added dropwi se to the sol ution. Er@?@
reacti on wWA® B{¢%Red at roomtenperature for 16 hours. AftePCURSE/2BEe a
solid formed 5 which was deternined to e the desired product. The solid was
collected by filtration and dried under vacuum (1.8g, 96% . 'H NVR (300
MHz, dc,-DVSO) 54.39 (s, 3H), 7.12 (m 1H), 7.35 (m 4H), 10.75 (bs, 1

H) ppm 10 PREPARATI VE EXAMPLES 67-83 R NOR RF  OOOORH~ + RNH2 OO
Foll owi ng the procedure set forth in Preparative Exanple 66, but using the
15 al koxysquar &,-Dimetlidwey-3:oyobutemei | 1-0ioneR2-308)9. Linsicpwias diablvedvnbel ow,
the follow ng products were obtained, Table VT R-NH 1. %ield _Prep. Ex
R or Anul nenethapekpAEN@(0&4enl, B.2mmal) was aqdegHirogwise @ themsargtion. 2Thesg 0 0

0GB mﬁe'é'ct%dn \?vgg@ stipr%dEét rgém(tle%p%r'a{uré 'forZ? él hgu rs@‘gﬁgpt%s Qne a solid formed

5 which was determined to be the desired product. The solid was coliected by filtration

and dried under vacuum (1.8g, 96%).

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

1H)ppm.
10 PREPARATIVE EXAMPLES 67-83
- H
R1/Oﬁ£0 R4 R _N O\R1
+ R2NH2 e 2 i
0] (@] o 0

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

foliowing products were obtained.

Table V
Prep R.-NH; 1. % Yield
Ex' R, or Aniline trom Prep Ex. Product 2. (M+1)*
H
NH; N o~/ 1. 95%
67 Et ©/ ©/ J:g 2. 218.0
o 0
CH
O)\NH H \/ 1. 95%
6 t 4 ‘ °
8 E 5 ©/N; ;O 2. 274.9
o o)
HiC, 0O
0”""NH H ¥
1. 50%
69 Et N o ‘
55 ),_:( 2. 311.0
o) 0




O NH 2. 31 311.0 69 Et 55 pJ 1. 50%
PCT/ US02412888 59 P,,-NH 1.

or Arlllre from Pr

0 00 2 AUG 2005 WO 02/ 076926
% Yield Prep. EX.

W s s

APrOdUCt 2. (Mt1)* . NNNHH 70 M 65 NN O_ 1._77% 2. 245.1 OO/
' 02 OB 73 e 62 NN TaL 1, 73% o2 2aa 1 PCIERERCL o
NH Cl N O
b Ro-NH- 1. % Yield
éip R, o7 Aniline from Prep Ex. Product !2 (M+1)'
,r;J NH ﬁ;
Me 1. 77%
70 65 U j;l 2. 2451
H
O N O~ 1. 82%
71 Me 63 ;i 5 oam
o) o)
\
N
H o
72 Me 59 O N;_/O\ 2 2610
/
o} O
NFNH H
N O—
Me : 1. 73%
73 62 Z__’:\( 2 2441
o o)
H
Cl - NH2 ol N 0
w | e ® @ = e
Cl & 0 o
/\
/\O @] H
N O— o
NH- P 1. 78%
o Me ©/ ) @ \TZT 2. 2481
OMO |
o N
T8 .
' x ~ 1. 78%
76 Me 64 ]/ J;_I > 3321
o o)
o) NH o) N o)
77 Me /\©/ 2 /QI_:\(\ 1. 87%
2. 2341
o 0
N o
NH ~ 1. 85%
7 2
8 Me /Ij\( 232.2
o 0




62% 74 Me 2. 272.1 Cl OOC \OH N1. 78%75 Me YNH r OT 2. 248.1 H
ON 76 Me 64 0 NOL 1. 78% 9 2. 332.1 OOH ~10NH ~ON O _ 107 gw6a00y7
Me 2. 234. 4o Pdhe 78 Me /NH2 /N 01 1. 85% 2. 232.2 O O 0,27Ald6,,20Q5 WO
1)2/076926 p qu 2%2/02886 60 R2-NH2 1, % Yield Prep. R orgzﬁll'l)e from
Prep Ex. Product 2. (M)- Ex. NO1 1. 85% 79 Me NH 246.1 O-O H

N j R2-NH- 1. % Yield
Erip R, or Aniline from Prep Ex. Product 2. (MT1 _)‘
N o
NH —~ 1. 85%
& Me ? J;i 2 246.1
O O
N O
80 Me NH- N — 1. 80%
2. 2322
O O
o
N
H 1. 82%
81 - Me 56 N N O— 5 3031
l P /g [
o’ O

-

68%

2 M :
8 e 58 l N o . 2912
; 1/

[aS]

H 1. 73%
83 | M 7
¢ > AN O~ 2 2840
)
d o

Preparative Example 84

NH Ph, O
2 2S0
NH, 0”7 NH
NH-
+ PhSO-Cl —_— l = -
=

1,2-Phenylenediamine (5.0g, 0.0462mo!) was dissolved in methylene chloride
(125mL). Benzenesulfonyl chioride (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



NH2 NOL Me 1. 80% 80 \\ / - 2. 232.2 OO0 O- ~~N 81 Me 56 H1. 82%N 2.
303.1/0'ON~ 82 M 58 COH 1. 68% ~ N OL 2. 29120\0 i\l 57H
1. 73% i 4.0 A Preparative Exanple 84 NH2 Ph' p E';ib: @Egﬁ
PhSO C1 5 9"% enedl am ne (5. 0g, 0(10462rml) was di ssol vg thyl ene
chl ori de (125n1_) Benzenesul fonyl chloride (5.6nL, 0.0439n0l) was added
dropwi se and the reaction was stirred for 72 hours. After this tinme, TLC

(5% MO DCV indicated the reaction was conplete. The reaction was
filtered tpurietbg calyms chiaatapeantyl (3&n#a®id/DABY) s dlhet desies eashiati (2289,

met hyl ene filtrate was cancentrated and 0 2 AN 2005 WO
02/4176926%¢@qm088g§)‘82‘@§85°‘§§ aF Iafs,og by col utm chromat ogr aphy (3%
MeOH DCM . The desired product (2 28g, 0.0092npl, 20% was isolated as a
sol i d. "H NMR (300 MHz, CD30D) 86.40(m, 2H), 6.73(d, 1H), 6.94(m, 1H), 7.46(m, 2H),

7.58(m, 1H), 7.68(m, 2H)ppm.

5  MS-APCI: calculated 248.06, found 248.9 (M+1)”

Preparative Example 85

NO, Step A NO, Step B NH,
| N Br ’ N o | o7
= o L
Step A:
10 2-Nitrobenzyl 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) 83.60(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.



"H NWR (300 MHz, CD3OD) 36.40(m 2H), 6.73(d, 1H), 6.94(m 1H), 7.46(m 2H),
7.58(m 1H), 7.68(m 2H ppm 5 MS-APCl: cal cul ated 248. 06, fouﬁd 6400
(ML) Pr Exanple 85 NO2 Step A NO2 Step B NH, Br 5 0

2-Ni trobengﬁ-{?l ig'r g%?de (5.18g, 0.024npl) mas dissolved in Et 5€I$%L§§r¥%8*§ NaOwve
(11.0 nL 25%Nt in MeOH, 0.048npl) was added drop wi se under argon

at nosphere. After stirred at roomtenperature for 1 h, sat. sodi um hydrogen
carbonate solution (200nL) was added. The m xture was extracted with
chloroform (3x80nL). The conbi ned or ganl o phases were washed with sat,

sodi um hydrogen 15 carbonate sol ufiaRarg8 brine (80m_) and
dried over sodiumsulfate. Concentration and pur| ficati on by col um

chromat ogr aphy (20% Et QAc/ HEX) gave the desired conpound (3.70g, 92% . 'H
NVR (300MHz, d-CHC)3) 53.60(s, 3H), 4.95(s, 2H), 7nB5(t, 1 H), 7.78(t, 1 H),

7.90(d, 1H), 8.20(d, 1Hp E 0O Step B: angl c csuspensi on of Raney-Ni
k? % Naéﬂ@ti\a @

was added to a stirred s ion d (3.00g, 0.018nvl)
from Stsep A in EtOAc/ Et OnmL110nl) under 25 argdn at nosphere. The
m xture was refluxed overnight and then filtered through celite. The

filtrate was C@Aﬁﬂhbgﬁ@ﬁolmwwcﬁ12&ﬁovl?yscs‘o¢umnﬁwcﬁbs<@@f(acagw Pl 662590 and
Et CAc/ HEX) to give the desired conpound él 65 67% . 1H NVR (300

d- CHO 3) 5Birabytyjarampniumigemede QH)9940 6 (Tgnol ereengg(itat Ty tempe@@m and

2H) ppm 30_M5 137.08, ,f 7 7
pCn Usoa o3bs 0630 Pl BRSO A AR LG H e hegire
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-CHCl5) 31.08(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,

2
OH /L NaOH TBAB
* Cl \I/

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-CHCla) 81.45(d, 6H), 4.03(bs, 2H), 4.60(m, 1H), 6.93(m,
125 4H)ppm.
MS(MH™): 151.10, found 152.1.

Preparative Example 89

30



5 2- Am nophenol (1.26g, 0.012npl1), sodium hydroxide (1.84g, 0.046npl), and
t et rabut yl ammoni um broni de (0.19g, 0.58mmvl) were m xed at roon(t2ehytehest ur e
and stirred for 10 m nutes. 1-Chlorobutane (1.2n, O. 012m)|é S ad ed and
the nixtur ¥ heat ed to 60C for 8 hours. The mixture we T/p%H‘
directly by colum chromat ography (25%Et OAc/ HEX) to give the desi red
conpound (0.95g, 50% . 'H NWR (300MHz, d-CHC13) 81.08(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 Preparigdd ve Exanpl e 87 NH2 NH, ORONaCH, TBAB 0

2- Am nophenol (5.0g, O ), SO hydr sxepde 33 0-183nol) and 20

t et rabut yl anmoni um br e (0.+74gN 2 9erI )_m're xed* at room t enperature
and stirred for 10 m ndtes. 2-Chl oropropane (4.2, 0.046npl1l) was added and
the mxture was heated to 60C for 8 hours.,  The mxture was purified

directly by colum chromatogr aphy&g@@% Et / to give the desired
conpound (0.92g, 13%. 'H NVR (300MHz,—d )N8 45(d, 6H), 4.03(bs, 2H),
4.60(m 1 H), 6.93(m 25 4H) ppm found 152. 1. Preparative
Exanple 89 30 0 2 AUG 2005 WD 02/ 076926 PCT/ USOZ/ 02388 63 NO2 N2 CHO
Step AN +gf2Ne~N HN NH2 Step B ~', Step CI iC BOG 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, 0.0188mol), the reaction mixture was stirred
overnight. Addition of 1IN 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/Et3N 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 Step B:
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) §1.40(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:



2- Ni tr obenzal dehyde (2.0g, 0.0132nol), 1, 2-dichl oroethane (100nlL) and 3 5
(di met hyl am no) propyl am ne (1.83nm., 0.0145npl) were stirred for

addi tion ofy, 0%%”7(9? triacet oxyborohydri de (4.20g, O. 0198m)1),CT 5ion
m xture was Stirred overnight. Addltloa of 1 N NaCOH (100nl) Vas foT owed by
extraction of EtOAc (3xl OOnl) and dryi g over sodium sulfate. The solution
was concentrated and purified by colum chronmat ography (DCM MeOH Et 3N

40/ 4/ 1) to give the desired 10 conpound (1.62g, 52% . 1H NVR (300MHz,

d- DMSO) 81. 58( WhéWntroZoﬁﬁ;(oSmd@rH}n S?eﬁ&(\tfas Adsoh2d58 (MeORHRSML3. dri stirrddt) |
4.00(s, 2H), 7.58(t,. 1H) n& 2H), 8.00(d, 1H%ppm MS(VH ): 237,15,
found 238.ith gcq;g%m@mqiwg Q‘ﬁ|5t/ o /Comperitydraden gimesrtse yEfnishbm Beep A

(1 a9g. 0, BokshB e SRnnro0 SuBbRiael®e T e eEh SR R L
Lhe react i egluMinMoPatBEreny (2 BE VRIThQTD. giAdlthe dexireaf commpetnd 100et) vas

fol | owed bg extraction with ét QAc 20 (3x The conbi ned organi ¢ phases
were dri ed98%er sodium sulfate, concentrat ed and purified by colum

chr omat ogr 4 Lye j r C u 1. 38q,
60% . 1H N%E&“{%%Q%W%@g@ o1 % 95%1%?Y’€8%E‘? gﬁ@ %‘198?26?%2%’
2.23(t, 2 1 14 7 32@(2 nhl) .
7.83(t, 1&' Yé(g%? ME%%;‘X}?% 8253%”? %g%d #) 5 Hf:bAUG 2005
WO (12/ 076926 PCT/ usu2/ 02X88 64 The nitro conpound from St ep B was

di ssol ved MS(MstH $0528) faund X8 Tred with a catal ytic anount of 5%d/ C under
hydr ogen at nosphere overnight. The reaction mxture was filtered through
celite,,the filtrate concentrated_.and rified t:fg OcoI um chr omat ogr aphy (4%
Et 3N/ E0Ac) to give the desired cgﬁ%%%é’g@%%&—g—%%. 'H NMR (300MVHz,

d- DMSO) 51.53(s, 9H), 1. 62(m 2H), 2.08(s, 6H), 2.20(t, 2H), 3.15(t,02H),

4.33(s, 2H), 5. r% 58(1 10, 6.72(d, 1 H), 7. 03(m 2H)
MB(MH ) : 307.23C§—:f§ﬁnd oBA 1. Q}i Q\

HO OH Cl

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

dimethylformamide (0.050mL) was refluxed under argon for 2hr. The solvent was
evaporated, and the residue was dissolved in diethy! 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, 10mmo!). 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) § 7.29(d, 1H), 7.87(m, 2H)ppm.

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



10 Preparative Exanple 90 O0 0 O\\ //0 Step A Step B &N HO CH cr \Cl 02N
/ TN N+ OHHOH Step A 15 Squaric acid (1.14g, 10mol) su ende@
thionyl chloride (8nl) and N, N- di net hyl for mani de (0.0501) was Pef AUEE
under argo The solvent was evaporated, and the r

di ssol ved :hbg'?/é’t?gr’ et her and washed with ice water. The Z)t%lﬁekg%‘ﬂg

dried with sodium sulfate and evaporatecﬁ to give an oil. The oil was stored
under vacuum for one hour. 20 Step B The dichloride from Step A was

di ssolved in 1, 2-di chl orobenzene (5nL) and m xed with 2-am no-5-nitrophenol
(1.54g, | Omol). A precipitate foPrmshrafiiecExdiipier®1 25 The sol ution was
stirred for 2 nore hours. The solid was collected by filtration and washed
wi th 1, 2-dichl orobenzene. 'H NWMR (300 , CD30D) S 7.29(d, 1 H, 7.87(m
2Hppm  Ms5-: cal cul ated 268.0, foun Q (M1) 30 002 AUG 2005 WO

02/ 076926 PCr77US0202888 6 parat i Exanpl e 9 H 1 0", d4d ):~
c! ~NG H 5 The dichlori d;i(viuwgﬂ“?“?rﬁmr)"fr@r\efﬁtzétl ve Exarrpl e 90,
Step A was dissolved in tgtrahydrofuran (5nL) an hiNled“to 0 C. Aniline
(0.697mL, 7.5muol)

5 The dichloride (1.13g, 7.5mmol) from Preparative Example 90, Step A was
dissolved in tetrahydrofuran (5mL) and chilled to O C. Aniline (0.697mL, 7.5mmol)
was dissolved in tetrahydrofuran (5mL), chilled to 0 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
& 0 peg
\—;!N o ©H s HNO
; Eff@

HHH

15

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




was di ssolved in tetrahydrofuran (5nm), chilled to O C, and added (gr qpgvM(ge
to the dichloride solution over 10m n. The m xture was warned to anbi ent
while stirr 2fo9do2e ONE hour. The solvent was evaporated to a.sali d.
The solid V\%gg’t ):(a)ﬁ(re)n( up in 10 acetonitri I(e filtered, and vvasl%gg&v‘\h /t“ﬁ&k
acetonitrile. A powder was recovered 6 91g, 59%yield). Mass Spec.:

cal cul ated 207.0, found 209.2 (Mt2)* EXAI\/PLE 1 15 NH, HOOHH"I HH The
product from Preparative Exanple 22 (93 ny), the ethoxysquarate conpound
from Preparative Exaypl 0 (75 erlethyl am ne (0 12 C)and 20

absol ute et hanol (5 N1, heat eq_jat | x—every ¥ |

m xt ure was concent’f’atoe d 4. vacuooand resi dueRq

preparative plate chromatography (siica gel, 8% I\/QC]—I/ saturated with

O 0,8 v, B S Tt oy B E?%%TFHE?@%@F%%%
H~J 0 OH gpblep M@ré *b@e;pér@@%mgewbeaﬁfm@e@nﬁ e E%éﬁ@f'aﬁvé Eié]ﬁﬁl@rnﬂdufa&éd or

listed in Table VI bel ow were prepared using the am ne fromthe Preparative
Exanpl e i niiecat@dmeseiallyt havallebiter @nifing y ilkwstiplesh| @ngnithe nethoxyustquarsty Ham
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1.Viel ﬁ%) Product 2. MH 3. np O
Table VI
. 1.Yield (%)
Example Arg:ne féom Product 2. MH’
Ep £X 3. mp (°C)
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OH
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6 Q 2,422
NI 3.203.1

HO N oH M H
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/A< N N’O 3.180.6
HO MN OH

/
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HO N
HOOHH H

o 1.78%
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Ho (o H 3.154.6
1.121%
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10 N /Q\N NO 2.382
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HO  N—( \ 3.218.6
g 5 OH H
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H.NOCT & NN 3.186.3

H O OH H H
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13 Me O];/[O 1.57%
21 N 2. 409
M _\—\N<<Q\r\\l N’O 3.176.8
! MoH
g b oA
14 — Cj:EO 1.75%
23 2.451
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\
W b OH H o H
15

1.17%
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i fro 1.Yield (%)
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Prep Ex 3. mp (°C)
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OH ° OH H H
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OH H H
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0 )
24 o~ L 1.53%
16 Ph™ N N N/O 2.414
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17 I 2. 406
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‘1.Yield (9 m()ePrepExProduth wW P 3. MD (C? 01;%““%’ 14%
24N 2. 409“64/% 13°3.175.2 18 0 1.81% 12 2324 H2N 3.290 - SUOSRNR"
HH~~~ 000 19 -~ ~ ( 1.83% 13 HMNbN 2.338 OH H 3. >300 20 MO o
1.82% 14 2. 352 N 3.>300 Me OH H H 21 CO2H HO02
. 1.Yield (%)
Example Argme féom Product 2. MH"
rep &X 3. mp (DC)
®) O 2.400
PR %:‘Q 3. 270-280
'Ry,
OoH H H
HaC
27 1.61%
NH.| M 2.295
OH N N 3. 265-267
OH M H
EXAMPLE 28
0 O
! _
4 N OEt
5 O OH
O O
| X
N —
- N N =
CN
O oH H
10 The compound from Preparative Example 31 (100 mg), 3-amino benzonitrile
(78 mg), triethylamine (0.23 mL) and absoiute ethanol (10 mL) were heated at 80°C
overnight. The reaction mixture was concentrated in vacuo, diluted with TN NaOH
(ag) and washed with dichloromethane. The aqueous phase was acidified (1M HCH),
extracted with EtOAc, and the organic phase was dried over Na,SQOy, filtered and
15  concentrated in vacuo. The residue was purified by column chromatography (silica

gel, 5% MeOH/CH,Cl, saturated with NH,;OH) to give the product (35 mg, 28%, MH" =
377, mp = 135-140°C).
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PCT/ 1502102888 69 1.Yield (/o) Amne from Exanple Prep Ex Product 2. M
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EXAMPLES 28-37

\ ?i;a Ar-NH, ?':f,Ar
f"\g; g }»—\(:QC:H\M A

Following the procedure described for Example 28, using the aromatic amines

shown below instead of 3-aminobenzonitrile, the Products listed in Table VI below
5 were prepared. In some cases the product precipitated from the solution and could be

isolated without further purification.

Table Vil
, 1Yield (%)
Example Aromatic Amine Product 2. MH’
3. mp (°C)
Q ()
AN N
; H ) 11.45
29 \ I 2 35
HoN 4 ~N | 2.353
: N 3. 88-93
O OH

30 \ ] 1.25
H, N “ N N O~ (2 424
/ } 0O

5 on i A 3. 123-128

O
1.40
51 ISUER RSN RIS
HzN N N NN H
H H

3.225-230
0 OH
2 |\ |\ 1.13
NN \ 2 |2 353
2 N N N" 32026
O OH H H

N oNINeD:-Goui

1370
H,N FlLAN NN F 15 325130

F
e
H,N F

.12
.135-139
. 388

WRN




27 61% NH _, Me - 3.265-267 1| OHHH EXAMPLE 28 O-O NCEt OOHH OO
N N Y?HNHf | CN 10 The conpound from Preparative Exanple 31 (100 nf),AUs-2805 no
‘benzonitril.e ng), triethylam ne (0.23 nL) and absol ut 10 m)
wer e heat ehoa'fzg'ég) ¢ ~over ni ght. The reaction m xture was co%c(g'&n{] ?Lﬁ&
vacuo, diluted with 1IN NaOH (aq) and washed wi th dichl oromet hane. The
-agueous phase was acidified (1 MHCI), extracted with EtOAc, and the
organi c phase was dried over Na2SO4, filtered and 15 concentrated in vacuo.
silijca gel, 5% |
35 ng, 28% IH

The residue was pufified by coI um chr omat ogra hy
MeOH CH2(@l 2 saturatfed with N to |ve _
377, np 135-140C). 0 2 AUG 20q5 26 us(02102888 70 EXAMPLES
29-37 XokEt Ar-NH, Ar O OH OH HINO edure described for
Exanpl e 28, using the aromatic| 4ni hes hpiwn Iow i nstead of
3-am nobenzonitril the Products ©isPEi On Talle Vil thel ow 5 were prdepar ed.
In sone cases the product precipitated fromthe sol ution and coul d be
i solated without further purificati I l1.Yield (%9 Exanple
Aromatic Am ne Product 2. MH 3. rrp 1 45
M o )=g»
\T\/Q\ ¢
N
O OH /\1 O OH ll'l l'Ll é)
5 2-aminopyridine is oxidized according to the known procedure (Farmaco 1993,

48, 857-869) to obtain the resulting pyridyl N-oxide which is coupled with the
compound from Preparative Example 31 according to the procedure described in

Example 28 to give the desired compound.

10 EXAMPLE 39

3-aminopyridine is oxidized according to the known procedure (Chem. Letft.
1998, 8, 829-830) to obtain the resulting pyridyl N-oxide which is coupled with the
15 compound from Preparative Example 31 according to the procedure described in

Example 28 to give the desired compound.

EXAMPLE 40

NH
N~ StA
°N v N
Step B \ \_.//[j
—T
/ s
0 OHI I
H
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O3. 123-128 31 1.40 0 2.409 HNHNMH3.225-230 OOHHH34 1 )

H2N N N 3.293, 32026 O OH H H 36 1.35 2.370 F2N F 7N NpNJrc2,@sd25- 130
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Step A
Following the procedure outlined in Preparative Example 30 using the

commercially available 3-aminopyrazine instead of aniline, the ethoxy intermediate is
5 obtained.

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 title compound.

EXAMPLES 41-43

\ /\)—Q Cr\?:{;it Ar-NH, ﬁ_p\FY/;/A{
. OH H HoH

@

15 Following the procedure described in Example 40, using the aromatic amines
shown below instead of 3-aminopyrazine, the Products listed in Table Vill below can

be obtained.

Table Vil

Example Aromatic Amine Product

41

42 S-N @)
w0 \w/Qﬁtf e
My ()

42 . Li) ; YCL;;(O if?




p OHf4f4 /Np OHf~ W5 2-am nopyridine is oxidized according to the known
procedure (Farmaco 1993, 48, 857-869) to obtain the resulting qyfi gy ;
"N-oxide which is coupled with the conpound from Preparative ﬁﬁgﬂg‘fe‘w
accor di ng W& ©fé*%Bf ocedur e described in, Exanple 28 to gi ve' tHESGESTPed
compound. 10 EXAMPLE 39 0 ~ f4 11 O OH 3-am nopyridine is oxidized
according to the known procedure (Chem Lett. 1998, 8, 829-830) to obtain
the resulting pyridyl N-oxide which is coupled with the 15 conpound from
Preparative Exanple 31 according to the procedure described in Exanple 28
to give the desired conpound. EXAMPLE 40 N NH2 ' Step A _IIN Ot NH OO
N Step Br, 1~ ~t NeA~~, N O OH | 0Exammezdos wo 02/ 076926

PCT/ CS412/ 02388 72 tep A Followi ng the procedure outlined in Preparative
Exanpl e 30 using th@com‘mr cially avail able 3-am nazi ne pnstead of
aniline, the ethoxy fnternediate is 5y0btai ned. Steg=B Th€ etihoxy

i nternediate from Step AMabove is C8ndénged with thgyconpound” Rrom
Preparative Exanpl e accor+di Nng.n e procedure. useﬂn reparative

Exanpl e 5 o \_~ S

The N,N-dimethylamide from Preparative Example 33 (0.74g, 4. 1mmol) and the
5  methyl squarate derivative from Preparative Example 66 (0.84g, 4.1mmol) were
combined in methanol and heated to reflux. The mixture was stirred for 96 hours.

After this time, LCMS showed the desired product was present. The reaction was

concentrated and product was isolated by HPLC purification (102.6mg, 7.31%).

10 'H NMR (300MHz, ds-DMSO) 82.95(s, 6H), 6.94 (m, 2H), 7.09 (m, 1H), 7.39 (m, 2H),
7.51(d, 2H), 7.74 (dd, 1H).

LCMS: calculated: 351.12, found: 352.0 (M+1)”

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.

20
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conbi ned in nethanol and heated to reflux. The m xture was stirred for
hours. After this tine, LCVS showed the desired product was Pr ¢ szlegg 5he
‘reaction was_ concentrated and product was isolated by HPLC ur| ] G[
(102. 6y, M9P284092600 1H NMR (300MHz, do DMBO) 82.95(s, 6H)F B“é‘zt/‘ RiLk 2H)
7.09 (m 1H), 7.39 (m 2H), 7.51 (d, 2W), 7.74 (dd, 1H). LCVE: calculated
351.12, found: 352.0 (M+l1l)" Exanples 45- 82 15 Foll ow ng the procedure
descri bed for Exanple 44, the Products listed in Table |[|X bel ow were
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N
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0 @)
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78 63 N H H o
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O @)
79 HoN. i O NITI\J*NH H n S
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Aniline and (%) 1
Example Squarate from Prep Product 2. (M+1)"
Exs. i
- | C C
N~NH
HZN RN N l,l:‘l N 1. 23%
i Z[ O 2. 3821
=
& O/
70
N
: v,
61 N
2 N=NH L oY
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& N H lr:ll 1. 59%
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Example 83

0
HO P
N \\\/\\\
HN M
\ - \
N\
o 0 Cl

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 diilsopropylethylamine (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%).

'H NMR (300MHz, dg-DMSO0) 63.04 (s, 6H), 7.02 (d, 1H), 7.20 (t, 1H), 7.48 (t, 2H),
7.59 (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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Examples 84-83

Following the procedure described for Example 83, the Products listed in Table
X below were prepared using the amine from the Preparative Example indicated (or
the commercially available aniline illustrated) and the ethoxy sguarate from the

5 preparative example indicated.

Table X
Aniline and 1.Yield (%)
Example Squarate from Product 2. (M+1)
Prep Exs.
O O
N\
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e
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OH )
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5

The compound from Preparative Example 90 (50mg, 0.19mmol) was dissolved

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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acetonitrile. The desired product (30mg, 49% yield), an insoluble powder, was

recovered by filtration.

"H NMR (300 MHz, de-DMS0) 67.18(m, 1H), 7.35(m, 1H), 7.48(m, 2H), 7.54(m, 1H),
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 chloride from the preparative

example indicated.

15 Table Xi
Aniline and 1.Yield (%)
Example Chioride from Product 2. (M+1)
Prep Exs.
a5 @) O
HoN ON ; tj
O\/O J\N N/Q 1. 27%
& 4 Lo 2. 3701
OH o’
96 0 0
\\L AN 1. 21%
=N N 2. 354.1
90 OH H H
97 O 0 0
H,N
&
Qg : 20
O OH 2. 416.0
: &
30
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Aniline and 1.Yield (%)
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Exanple 83 OHO HN Ot HO,L PHH N NN 090 OO G C 5 The aniline 3][f1 fbé:)m
Preparative Exanple 46 (52ng, 0.25mmol) and the ethoxy squarate der K/A 085
from Prepangbipygrcexanpl e 67 (50ng, 0.25mmol) were conbi nedpich@hangt (2n)
wi th diisopropylethylanmne (0.10n) andgheated to reflux for 16 hours. The
reaction was concentrated and the product was isolated by HPLC purification
(7.2my, 7.4%. 10 'H NWR (300MHz, d6-DMSO 53.04 (s, 6H), 7.02 (d, 1H), 7.20
(t, 1H, 7.48 (t, 2H, 7.59 (m 2H), 8.03 (d, 1H), 9.70 (s, 1H), 10.34 (s,
1H), 10.6Q0 (s, IH)ppm ALMs as@l cul ated: 385.1, found: 386.0 |(Mrk)d (%) 2 AUG
2005 NV O 052)(39%@92@ R§Hibide $@24 0258, 80 Exarphes 84- 93 Fol | ovd ng+the
procedur e |descri bedtfor PexppRd e 83, the Product's listed in Table X below
wer e prepas T TIg; t1e aii e &1 O L e Prepar atl Ve &Bxanpl e 1rnarcated (pr
the commerici akhy avpil abl exanijine illustrated) candd he ethoxy squarate from
the 5 prgparative exanp italed. Table X AnN-4ne and IYileld (b) i

i ?ﬁs & $819o, N N 1.

Exanpl e Squar ate frphe®roguét 2 (M+1)' S
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The Boc-protected compound of Example 101 (14.5mg, 0.027mol) was stirred
in TFA/DCM (5mL/omL) for 2h. Simple concentration gave the product (11.2mg,
85%).

10 "H NMR (300MHz, de-DMS0) 52.08(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(s, 1H). 7.90(d, 1H), 8.18(d, 1H), 8.18(1H),
9.80(m, 1H), 10.43(s, 1H), 11.62(s. 1H)ppm.

LCMS(MH"): 439.19, found 439.8.
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c ci

General Procedure for Resin Preparation

Resin Double-Loading:
10
Argoge! (NH2) resin (10g, 160u, 0.4mmol/g) was suspended in dicioromethane

(100mL) in a farge peptide vessel. Bis-(Fmoc)-lysine (7.09g, 12mmol) and 1-
hydroxybenzotriazole hydrate (1.62g, 12mmot) were dissolved in dichoromethane
(100mL) with N,N-dimethyiformamide (12mL) and added to the vessel. The vessel
15  was shaken for 10min. 1,3-Diisopropylcarbodiimide (3.76mL, 24mmol) was added to
the vesse! 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
dichioromethane, methanol, and dichloromethane. The resin was dried under

vacuum.
20
Acid-Cleavable Linker Attachment:
The double-loaded resin (0.9g) was placed in a smali 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
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N/ NCt 'HOHHH 5 The corrggundfromPreparatlve Ex f

(50mg, 0.19mmol) was dissolved in tetrahydrofuran (2nL). Aniline (0.017ni,
0.19mvol ) was added, and the m xture was stirred for 2hr. The sol vent was
evaporated, and the residue was taken up in 0 2 AUG 2005 WD 02/076926 .
PCTTS02/ 0288&e8Bneseetonithrdittdorchhethdes| medhanaddacd di@tonpmetdenygi elhe)resan

I nsol ubl e powder, was recovered by filtration.
was rxed under vacuum,

Step A

The prepared resin (1g) was suspended with sodium triacetoxyborohydride
(1.1g, 5mmol) and dichloroethane (10mL) in a small peptide vessel. o-Anisidine
(0.564mL, 5mmol) 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 dichioromethane.

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% triflucroacetic 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, de-DMS0) 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 Xl below were prepared using the commercially available Step A aniline or
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Step A aniline or 1.Yield (°/9)
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Example 123
\
- \ o 0
'L N \ { N—N W - l
H H
OH 0 on
S 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]
S Y
0 \ (o] S \ |
EtO HO EtO H H

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
o o)
S
AL o 3 =
X~ "NH, - . “~
B ) Mﬂ ;
\ HO \ HO
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.



in TFA/DCM (SnL/5nL) for 2h. Sinple concentration gave the product (11.2ng,
95% . 10 'H NWMR (300MHz, d6-DMSO) 82,08(1, 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(s, 1H), 7.0@0(\@52005
1H), 8.18(d, 1H), 9.18(1 H), 9.80(m 1H), 10.43(s, 1H), 11.62(s, 1H)ppm
LCMS(MH ): 439.19, found 439.8. 0 2 AUG 2005 WD 02/ 076926 PCT/ US02/ 112888
85 EXAMPLE 108 0 0 CHO Step A1 1 StepB,.~Q\H NHi~-NC C C Step C
N' ~\ O~to ONNN NHS HH OH 5 Gerg#fral Procedure for Resin Preparation
Resi n Doubl e- LoadiWiHATLOS SlgdMED:(NH2) resin (10g, 160u, 0.4mmol/g) was
suspended in dicloronethane (100nL) in a | arge peptide vessel.

Bi s- (Fnoc)-lysine (7.09g, 12mof) and 1- hydroxybenzotriazol e hydrate
(1.62g, 12 ) we i v/ ! hahoronmet hane (100nmL) with

N, N- di met hgr?idr nanéggm(lumk_i)&gpl%@%@hdg% to the vessel. The vessel 15 was
shaken for 10mn. 1,3-Diiscpropylcarbodiimde (3.76nm, 24mmol) was added to
the vessel with frequent venting during e figpst 15m n of shaking. The

m Xture was shaken for 16hr. The resin fifTered and washed three ti nmes
each with dichloronethane, nethanol, and di chl oronet hane. The resin was
dried under vacuum 20 B —
~ ~A
N N
H H
5 )

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 heteroaryl group; provided that A is not

unsubstituted or substituted thienyl;



Aci d- C eavabl e Li nker Attachnent: The doubl e-l oaded resin (0.9g) was pl aced
in a small peptide vessel with a solution of 20% pi peridine in DI\& The

m xture was shaken for 2hr then filtered. The 25 resin was filteredAdhdls
washed three tines each with N, N-di net hyl formam de, nethanol, and

di chl oronet hane. The resin was suspended in a solution of 4-(4'-

fornyl -3' - net hoxy) - phenoxybutyri c aci dgq 463g, 2mmol ) and

1- hydroxybenzotri azol e hydrate (0.262g, 2mmol) in dichloronethane (1 Om).
The m xture vymg shaken for 10mn, then 1, 3-diisopropylcarbodiimde was
added with frequent venting during the 30 first 15m n. The m xture was
shaken for 16hr. The resin was filtered and pashed 0 2 AUG 2@B5 WD 02/ 076926

PCT/ US02/ 02888 86 three times each wiifh di ghl opgnet hane hangl, and

di chl oronet hane. The resin was dried m St el W X pr epar ed
resin (1lg) was suspended with sodiumtriacg bor ohydri de 5mmol )
and di chioroethane (1 On) in a small pe S sel . 0- AnKS (0.564n,
5mmol ) was added, and the m xture was s 16hr. The rési S

filtered and washed successively two ti med—8ach with met hireNH

di chl oronet hane, 10 nethanol, and dichl oronetlhane. StepsB Squaryl chloride
(0.690g, 4.6mvl) was dissolved in tetrahydrofuran (10nL 15 and added to
resin fromStep A The m xture was 5shaken over ni ght then washed
successively two tines each with d&®chl or onet hane, gtonitrile, and

di chl oronet hane. Step C 20 sin from&tep B (0.250) was suspended with

2- am no- 5-ni trophenol (0. 3083? R I'flg L 8OF B??I et hyl am ne

(0.35nL, 2mmol) in tetrahydrofur The m ) > was shaken for 16hr.
The resin was filtered an®R r ti r‘ﬁﬁ) etk di chl or onet hane,
met hanol , and di cl or onet hane. t 5 was suspended in

Hae vage,

90% trifl uoroacetic acid / diclorJRet hane with FK+NH Nng for 6hr. The resin
was filtered, washed with aceRnitrile and discarded. The filtrate and
washes

15
R15\ R0 ,\jR
N/
S N\ l p
R3 R3 S R3
OH
OH OH
9 15
N™N
or |
PN , Y
R R .
OH OH ’

R? is hydrogen, OH, C(O)OH, SH, SO.NR’R8, NHC(O)R”, NHSO,NR'R®,
5  NHSO.R’, C(O)NR'R®, C(O)N R'OR®, OR™ or an unsubstituted or substituted
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®, SO,NR'R®, SOyR’,

_OR’
N

I

C(OINR'OR®, R® | cyano, unsubstituted or substituted alkyl, unsubstituted or
10  substituted aryl or unsubstituted or substituted heteroaryl;



were concentrated to give the desired, pure product (11.6ngy, 26%ield). 'H
NVR (300 MHz, d6-DMSO 64.01 (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,02HUs 2005
11.38 (s, 30 1 Hppm Mass Spec.: calculated 355.1, found 356.0 (Mt1)"’
Preparative Exanples 109-120 Fol |l owm ng the procedure described for Exanple
108, the Products listed in 35 Table XIl bel ow were prepared using the
commercially available Step A aniline-& 0 2 AUG 2005 WD 02/076926

PCTI US02/ 112833 87 amine illustrated and the Step C aniline fromthe

Preparative BReamd Riandisatathe(ardiffétent andmmes tddpgandendy habiteyeanhbiogen,
s B L e B SRS R, RS erme RBARE  hr
100 1N BYE B o5Ko-C7 AR SRR or SBBUEHE! ARG af unelBaisd 30’ 5%
0 H, N @ubstituted heteroaryNgmoup;OH H H OH 2. 340.9 ONH, OH OH OH
5 R’ and R® are the same or different and are independently hydrogen,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted alkylaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted cycloalkyl, carboxyalkyl, aminoalkyl, unsubstituted or substituted
heteroaryl, unsubstituted or substituted heteroarylalkyl or unsubstituted or substituted
10  heteroalkylaryl, or

R’, R® and N in said NR'R® and NR’ORS8 can jointly form a 3 to 7 membered
ring, said ring may further contain 1 to 3 additional heteroatoms on said ring as ring
atoms, and said ring may be unsubstituted or substituted with one or more moieties
which are the same or different, each moiety being independently selected from

15 hydroxy, cyano, carboxyl, hydroxyalkyl, alkoxy, COR’R® or aminoalkyl;

R® and R are the same or different and are independently hydrogen,
halogen, CF3, OCF3, NR'R®, NR'C(O)NR’R®, OH, C(O)OR’, SH, SO4NR'R®,SO;R’,
NHC(O)R”, NHSO,NR'R®, NHSO,R”, C(O)NR’R®, C(O)NR'OR®, OR™ or an
unsubstituted or substituted heterocyclic acidic functional group;

20 R™ is COR’;

R is hydrogen, OR", or an unsubstituted or substituted aryl group, an
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

25 tis1or2.

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;
30 wherein
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and
5 R'" and R' are the same or different and are independently H, OH, halogen,

cyano, CF3, CF30, NR'R®, NR'C(O) NR'R?, C(0) NR'R®, CO,R’, OR’, SO,y NR'R?
NR7SO(t)R8 , COR’, and substituted or unsubstituted aryl, substituted or unsubstituted
alkyl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted aryloxy, substituted or unsubstituted heteroarylalkyl,

10  substituted or unsubstituted heterocyclylalkyl, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted alkoxy, alkylaminoCOOalkyl, aminoalkoxy,
alkoxyaminoalkyl or substituted or unsubstituted aminoalkyl.



OHHO\ HHHO NHy 0 2 AU6 2005 WD 02/076926 PCT/[ S02/02888 89 Step A
aniline or 1 Yield (% Exanple amne / Step C Product 2. (Mtl)' aniline
120 O0 1. NA H2N Br HO\ /N 2. 361.0 B HOHH Br NH2 Exanpl e M2aU6200 N- N
Oo \~(~ INI NH "INN-~-NOOHO OHHHD5 The conpound from Preparative
Exanple 26 is reacted with the conpound from Preparative Exanple 30
according to the procedure described iggxanple 1 to obtain the product
shown. Exanple 124 10 NH2 C\~» - \ Et0O HO EtO HO H H The conpound from

B e A L AR A
t he product s:hpvwdru&ﬂlammb& eraBplS‘amwébemeally acaeptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
5 R? is hydrogen, OH, NHC(O)R” or NHSO,R’;
R?is SO,NR’R?, C(O)NR'R?, SO,R’, NO; or cyano;
R*is hydrogen, NO,, CF3or cyano,
R’ is hydrogen, halogen, NO,, cyano or CF3; and
R® is hydrogen or CFj.
10
4. The compound according to Claim 2
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15



NH2 \ SN- N -NN HO-NN HO H H 20 The conpound from Preparative Exanple 28
Step B or Preparative Exanple 29 Step Eis reacted with the conpound from
Preparative Exanple 30 according to the procedure described in Hkampbeps to
obtain the product shown. 0 2 AVG 2005 -90 WHAT IS CLAIMED: 1. A conpound
of the formula O NNA B~ HH 5 a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or isonmer of -@mid conpound or of said prodrug;
wherein 10 A is an unsubstituted or substituted heteroaryl group; provided
that Ais not unsphstituted or substituted thienyl; 0 2 AUG 2005 -91 Bis
RS RS R4 4R RA RS / N NN}-NH HRO RS R Ra R Ra 4NH Rlo 10 \ R

12
I'lx’ R12 R12
/N /N /N
~-N__N
H Y H/N\'/\/ o. .0
1 NS
I
P
R'2 N R
4 | N\ [ %|_R12 = /|
=
— %\/ XX 1,
/ or
\ /\R11
5
5. The compound according to Claim 2
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
10 R? is hydrogen, OH, NHC(O)R’ or NHSO.R’;

R®is SO,NR'R®, C(O)NR'R?, SO,R’, NO, or cyano;
R* is hydrogen, NO,, CF3or cyano;
R’ is hydrogen, halogen, cyano, NO, or CF3; and
R%is hydrogen or CF3.

15



9 NNHRI5 Ro RI5 \NMNNN 3~/ R3IREOHRAOH OHR9 R15 R15 ::c-1
or OH OH R2 is hydrogen, OH, C(O OH, SH, SO2NR7R8, NHC( O R7, NHSOZNRA@E@J 005°
NHSQ2R , C(O NR7R8, C(O N R OR8, OR13 or an unsubstituted or substitute
het erocyclic acidic functional group; R3 and R4 are the sanme or different
and are independently hydrogen, hal ogen, al koxy, OH CF3, OCF3, N2,
C(OR7, C(OOR, C(ONR R8, SO(t)NR7TR8,979(t)R7, N FOR n C C(O NR7CR8, R8
, Cyano, unsubstituted or substituted alkyl, unsubstituted or 10
substituted yl tated heteroaryl; 0 2 AUG 1005
-92 R5 and Rgéar e01|t= éleeéigl Bl ‘ég@?:};oﬁé’rﬁgeﬁi;égé 4ajtre |ndependently hydr ogen,
hal ogen, al l@yprochugctjweot:m a piEF)aagoticalty @yaeptatie GpitRsolvale@mipomer of
SQ(t) NR7 r an unsubstituted or substituted aryl or
an unsub@??ﬂ&@"gﬁ Sgﬁlsﬁ%&é)het eroaryl group; 5 R and R8 are the sane
or different wnereltr e |ndependently hydr ogen, unsubstituted or substituted
al kyl , unsubstitut or substi e u uted or substituted
al kyParyl, unsubsth ?ﬁt@&"@ge%téé Ng&aléﬁképyﬁy{@z 7t'unsubstl tuted or
substituted cycl oqﬂ{ikaél OMR 3(—%@) R’RANS A0RT kYO o\"Bgéﬁj?ét' tuted or

unsubs ut e

substituted het ero€ t'uted or Substi het eroaryl al kyl or
unsubstituted or sRbisthydiogen, NQ>,Hel eoryarg] aryl , or

R® is hydrogen, halogen or CF3; and
R® is hydrogen or CFs3.

10
7. The compound according to Claim 3
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 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
R® is hydrogen or CF3.
20
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;
wherein
25 R?is OH;

R®is C(O)NR'R?;
R*is hydrogen;
R® is hydrogen, Cl or CF3; and
R® is hydrogen.
30



R7, R8 and N in said NR7R8 and NR7OR8 can jointly forma 3 to 7 nenbered
ring, said ring may further contain 1 to 3 additional heteroatorrsq(ﬂ] @ﬁm
ring as ring atonms, and said ring nay be unsubstituted or substit 4 h
one or nore noieties which are the sane or different, each noiety being

i ndependent|ly selected from 15 hydroxy, cyano, carboxyl, hydroxyal kyl,

al koxy, COR7R8 or am noal kyl; RO and RO .are the sane or different and are

i ndependent|ly hydrogen, halogen, CF3, OCF3, NR7R8, NR C(O NR7R8, OH,

C(OQ OR7, SH, O t )Wy B8mBERRT accHHIMITCIaimSCRNR R8, NHSCRR , C(O) NR RS,
C(ONR OR8, OR13 or an unsubstituted or substituted heterocyclic acidic
functional grR§pdreg thergof, or egpharmResutisaliyrfceptable erltssolvateer iseraepst i t ut ed
or substdg r : substituted or substituted heteroaryl
group, aé#%%gﬁgg)w?lﬁgg%g}d @@ggt 'tuted aryl al kyl group, an unsubstituted or
substituted oyhdred kyl group or an unsubstituted or substituted al kyl
group; and 25 t isyd. 2. 2. 7zconpound according to Caim1l a prodrug

t hereof, or a phars'%ﬁ'égélt_'ioc,ra{ﬁl_@a; ceptabl e salt, solvate or isomer of said
conpound or of saiRP RrO@WNR'FEONGI&Irelyang; 2 AUG 2005 -93 Ais S O KR 12
Rl12 12 N, 12 ~ R12, NJ R NR12 R12 R12 HN/NRLI1 ~N,N R11 R12 R12

O-/ O\ \R11 0 2 AW isdusirogen, NO;or cyano;

R’ is hydrogen, Cl or CF3; and
R® is hydrogen or CFs.

10
10.  The compound according to Claim 6
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 R%is OH or NHSO,R’;
R?is C(O)NR’R®, NO; or cyano;
R*is hydrogen, NO, or cyano;
R’ is hydrogen, C! or CF3; and
R® is hydrogen or CFs3.
20
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
25 R? is OH;
R¥is C(ONR'R?,;
R*is hydrogen;
R’ is hydrogen, Cl or CF3; and
R® is hydrogen.
30

12. The compound according to Claim 10
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;

wherein



-94 R11 11 RI2Z NN RI1 R11 RI1 d I S ONVORLI1 or Oand 5 R11 and R12
are the sane or different and are independently H, OH, hal ogen, Cy@pquﬁ%g’:,
CF30, NR7R8, NR7C(O NR7R8, C(O NR7R8, CO2R 7, OR7, SO(t) NR7R8 ,

NR SO(t)R8 , COR, and substituted or unsubstituted aryl, substituted or
unsubstituted alkyl, substituted or unsubstituted arylal kyl, substituted or
unsubstituted heteroaryl, substitutedggy. unsubstituted aryloxy, substituted
or unsubstituted heteroarylal kyl, 10 substituted or unsubstituted

het erocycl yl al kyl ,p5jdhgfyi tuted or unsubstituted hydroxyal kyl, substituted
or unsubstituted al koxy, " al k,ylsam' noCOCal kyl , am noal koxy, al koxyam noal kyl
or substituted or Rnisdb@)NRIREd ani noal kyl. 0 2 AUG 2005 -95 3. The
conmpound accordi ng,4.9 ., ai | a prodrug thereof, or a pharnaceutically
acceptabl e salt, g% gﬁyg?%g%ql’sorrer of said compound or of said prodrug;
wherein 5 R2 is IRistgeifogdd CINMICRY, BAdor NHSO2R7; R3 is SO2NR7RS,

C(O NR7R6, SC2R7, N2 or cyano; R4 is hydrogen, NO2, CF3 or cyano, R5 is
hydr®gen, hal ogen,RNSNYAEQERH or CF3; and R6 is hydrogen or CF3. 10 4. The
conpound according to Claim2

13. A compound of formula (l)

o 0
B. /
N N-A
H H

(1)
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
10  said compound or of said prodrug;

wherein A and B are as shown in the following table:

Ex. A B
\
20 N
O OH
\
36 N
F
O OH
F
\N
37 p
F O OH
o/\
o | O
O OH




a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isoner
of said conpound or of said prodrug; wherein 15 0 2 AUG 2005 821@ i,.s N
R12 R12 R12 ~N~ R12 R12 XN N R12 R12 R12 H,N N H NR11 ON~10 * 6@005 R12
N Rl11 R12 12 Ror R11 5 5. The conpound according to Claim2 a prodrug
thereof, or a pharmaceutically acceptable salt, solvate or isomer of said
conpound or of said prodrug; wherein -100R2 i s hydrogen, OH NHC(O R7 or
NHSO2R7; R3 is SO2NR7R8, C(O NR7R8, SM2R7, N2 or cyano; R4 is hydrogen,
NO2, CF3orcydnogxR5[is hydrog@n, hal ogef, cyano, NOZgor CF3; and |R6 isS

hydr ogen or CE3— 1510 2 AUG 1005 _-97 -

15 O
2

50

O OH

\

63 N
CHj O OH

\

64 N
HsC™ “CH, O OH

\

65 /N
H3C O OH

66 /\N\N/Q\}j
'

O OH
N

/O\ \N
71 o Y

O OH

/
H3C
Q \N
74 y
o__©O

N O OH




6. The conpound according to Claim4 a prodrug thereof, or a

pharmaceutical ly acceptable salt, solvate or isonmer of said conmpound or of
said prodrug; wherein 5 R2 is hydrogen, OH NHC(O R7 or NHSQ2R7; AUB 2005
S2NR R6, C(O NR7R8, SO2R , NO2 or cyano; R4 is hydrogen, NO2, orcyano;
R5 is hydrogen, halogen or CF3; and R6 is hydrogen or CF3. 10 7. The
conpound according to Claim3 a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or isonmer of-18#id conmpound or of said prodrug;
wherein 15 R2 is OH or NHSO2R7; R3 is C(ONR R3, NO2 or cyano; R4 is

hydr ogen, or gyang, Ro 1S ydrogen, or CF3; an@g Rb6 i s hydrogen or
CF3. 20 8. The _conpaund according to Claim7 a prodriig thereof, or|a
pharmaceuticdlly acdeptable salt, solvafe or isad¥er_g sai d compound or of

sai d prodrug;| whereiln 25 R2 ¥SgH, R3 s C(O NR7R6 4 is hydrogen; R5 is

hydrogen, d |or 89F3;| and R6 ydrogen. 30 O -98 9. [The
conmpound accardi ng tjo O ai m*
OH
NC
90
0]
\—CHj OH
H;C
\N
96 y
CH, O OH
Cl
\N
/

ass RelRe
12

14. The compound according to Claim 13 of the formula
0] 0

Me NS
N — @
Me H

O OH

Iz



a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isoner
of said conpound or of said prodrug; wherein 5 R2 is OH or NHSC2RY? AB@&GU?
C(O NR7R8, NO2 or cyano; R4 is hydrogen, NQ2orcyano; R5 is hydrogen, r
CF3; and R6 is hydrogen or CF3. 10 10. The conmpound according to Claim6 a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
sai d conpound or of said prodrug; whergpp- 15 R2 is OH or NHSO2R7; R3 is
C(O NR7R8, N2 or cyano; R4 is hydrogen, NQ2orcyano; R5 is hydrogen, d or
CF3; and R6 j RER P, i c ' i Fm9 a
prodrug ther eéo?fcmcﬁgéa phgg%gﬁ??@%ﬁﬂg%@g%ta Iéemggsla?: §§g fve';?elkgw%ggrrer of
sai d congaydisampount]l asaif ajsk peddiigg. wherein 25 R2 is OH R3 is C(ONR7R8; R4
is hydrogen; R5 is hydrogen, C or CF3; and R6 is hydrogen. 30 12. The
conpound according to Caim210 a prodrug thereof, or a pharmaceutically
accept abl e sal3., sDhe/adbmpoundseeerding to Siith topthenfdrmuleof sai d prodrug;

wher ei n .
O
/N [ij [I\j F
5 O OH H H

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

O O

N N/@
g N—\ﬁ;ll-l H
\_/OOH

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
0] 0
\ Q NN
Noon P f
15 o}

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

Qﬁi@
/ N OH r\(/\(lj

20



02 AUG2005 -99 R2 is OH R3is CCONR R8; R4 is hydrogen; R5 is hydrogen,
C or CF3; and 5 R6 is hydrogen. 13. A conmpound of formula (1) O{Q)BAUGHN0
NAHH(I) a prodrug thereof, or a pharmaceutically acceptable salt,

solvate or isomer of 10 said conpound or of said prodrug; wherein A and B
are as shown in the following table: Ex. AB 20 NOOH 36 NF OOH F 37

I A\ NY/ FOOHd 0~/ \ ""'C~ 45 OYo®.OH 0 2 AUG 2005 -100 Ex. A B 49
I N\

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug.

19.  The compound according to Claim 13 of the formula

o 0
()\N 'N/< z
\ I |
H H o)
h | oH /

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
0O 0
Ci N\ /
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
/4
\ C
\>—N H
15

a prodrug thereof, or a pharmaceutlcally acceptable salt, solvate or isomer of said
compound or of said prodrug.

22. A compound of the formula
20



OCHS50 Il Il N\ OOHd\NlI VI 63 /N\ CH3 OOH 64 /N\ H3CCH3 OOH 65 N
HBC O OH66 N NO OH 0071 >y91 O HICO OH 74 N OOH 00402@3@%9@
-101 Ex. AB NC/ 891 / \ OH NC/ 90 \,CH3 OH H3C 96 \ | / \ U

a
-104 -
o_ 0
B. /
N N-A
H H

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of

said compound or of said prodrug;
5 wherein

A is an unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl group; provided that A is not thienyl substituted with substituted phenyl,
and

A is not thienyl substituted with substituted thienyl, and

10 A is not phenyl substituted with substituted phenyl, and
A is not phenyl substituted with substituted thienyl;



IN\V OOH NNN ON OOH\ NY OOH 14. The compound according to
Claim13 of the forrula MeN\ M 0O Y-,:- HH\ / 0 OH0 2 AUG 2005

-102 a prodrug thereof, or a pharmaceutically acceptable salt, solyate or

i somer of said conpound or of said prodrug. 15. The conpound acco@/ iAH@mUi)
Claim13 of the formrula NNNF 5/ p OHHHa prodrug thereof, or a

phar maceutical ly acceptable salt, solvate or isonmer of said conpound or of
said prodrug. 16. The conpound accordingsto Claim13 of the formula Oo NN
--O OWNOHH H 10 0 a prodrug thereof, or a pharnaceutically acceptable
salt, solvategqy isonmer of said conpound or of said prodrug. 17. The
conpound according to Claim13 of the fornula

R
R%
R3

R

5
RS
2
5
. R . RS
R R R* RS
R'0 \ R0
NH \
R® N—NH
15
R15\N/N R10 ,\'|R
N\ N~
= S A\ | /
R3 = 3
OH R3 R
OH OH
9 15
R15\ R R? NB
NTN
or |
AN \ /
R R ;
OH

OH
provided that B is not thienyl substituted with substituted phenyl, and
B is not thienyl substituted with substituted thienyl, and
5 B is not phenyl substituted with substituted phenyl, and
B is not phenyl substituted with substituted thienyl;
R? is hydrogen, OH, C(O)OH, SH, SO.NR'R®, NHC(O)R?, NHSO.NR'R®,
NHSO.R’, C(O)NR'R®, C(O)N R7OR®, OR™® or an unsubstituted or substituted
heterocyclic acidic functional group;
10 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®, SOyNR'R?, SOR’,



OO'" NN\ OHHHI1I5 0 a prodrug thereof, or a pharmaceutically acceptable
salt, solvate or isoner of said conpound or of said prodrug. 18. The
conmpound according to Claim 13 of the formula O OP NN N o4 O HI# AUG 2005
~0 0 2 AUG 2005 -103 a prodrug thereof, or a pharmaceutically acceptable
salt, solvate or isoner of said conmpound or of said prodrug. 19. The
conpound according to Caim 13 of the_f1PFrIuIa O / 1 ~NN\r HHHO 5
0 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
i somer of said conpound, or of said prodrug. 20. The conpound according to
Claim 13 of the for C ONN NOHHH 10/ O a prodrug thereof, or a
phar maceutical ly acgeptable salt, solvate or isonmer of said conpound or of
said prodrug. 21. The 8corrpound according to Claim13 of the fornula OO
C(O)NR'OR®, R" | cyano, unsubstituted or substituted alkyl, unsubstituted or

substituted aryl or unsubstituted or substituted heteroaryl;

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?, SO4NR'R?,

5 C(O)NR7OR8, cyano, or an unsubstituted or substituted aryl or an unsubstituted or
substituted heteroaryl group;

R’ and R® are the same or different and are independently hydrogen,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted alkylaryl, unsubstituted or substituted arylalkyl, unsubstituted or

10  substituted cycloalkyl, carboxyalkyl, aminoalkyl, unsubstituted or substituted
heteroaryl, unsubstituted or substituted heteroarylalkyl or unsubstituted or substituted
heteroalkylaryl, or

R’, R®and N in said NR'R? and NR’ORS8 can jointly form a 3 to 7 membered
ring, said ring may further contain 1 to 3 additional heteroatoms on said ring as ring

15  atoms, and said ring may be unsubstituted or substituted with one or more moieties
which are the same or different, each moiety being independently selected from
hydroxy, cyano, carboxyl, hydroxyalkyl, alkoxy, COR’R® or aminoalkyl;

R® and R are the same or different and are independently hydrogen,
halogen, CF3, OCF3, NR'R®, NR'C(O)NR'R?, OH, C(O)OR’, SH, SOyNR'R®,SO.R’,

20  NHC(O)R’, NHSO.NR'R®?, NHSO,R’, C(O)NR'R®, C(O)NR’OR®?, OR™ or an
unsubstituted or substituted heterocyclic acidic functional group;

R"is COR’;

R' is hydrogen, OR", or an unsubstituted or substituted aryl group, an
unsubstituted or substituted heteroaryl group, an unsubstituted or substituted arylalkyi

25  group, an unsubstituted or substituted cycloalkyl group or an unsubstituted or
substituted alkyl group; and
tis1 or 2.

23. A compound of the formula
30



NN ~}-NNOHHH 15 N O a prodrug thereof, or a pharnmaceutically
acceptabl e salt, solvate or isonmer of said conpound or of said prodrug. 22.
A conpound of the fornula 20 0 2 AUG 2005 -104 0 O B.),A N N H HAUs 0 a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
sai d conmpound or of said prodrug; 5 wherein Ais an unsubstituted or
substituted aryl or unsubstituted or suigyti tuted heteroaryl group; provided
that Ais not thienyl substituted with substituted phenyl, and A is not
thienyl substituted with substituted thigmnyl, gpd 10 A is not phenyl
substituted wth substituted phenyl, and “M—4# not phenyl substituted with
substituted thienyl; 0 2 Aus 2005 -105Bils RS R R R4 4R R4 Rs R4 Rs R3
N\ I NRNN~NH HRs R5 R5 R4 Rs RBRs N-A

H H

(1)

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
5 wherein
A is an unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl group; provided that A is not thienyl substituted with phenyl, and
A is not thienyl substituted with thienyl, and
A is not phenyl substituted with phenyl, and
10 A is not phenyl substituted with thienyl;



Y 11 RRo RIO NH Rs NNH R15 10 RIS NNR NN R3\ ~3 OHR3I R OHOH Rs
RI5 RLRON or J-'IM RB\ R3 OHOH provided that B is not thienyl
substituted with substituted phenyl, and B is not thienyl substitpg %‘B \mgh
substituted thienyl, and 5 B is not phenyl substituted with substitut egl
phenyl, and B is not phenyl substituted with substituted thienyl; R2 is
hydrogen, OH, C(O OH, SH, SO2NR R8, NHC(O R7, NHSO2NR R8, NHSC2R ,
C(ONR7R8, C(ON R OR', OR13 or an unsub8t-ituted or substituted

het erocyclic acidic functional group; 10 R3 and R4 are the same or different
and are indepBnrglently hydrogen, halogen, 7 7 8 ' alkoxy, OH CF3, OCF3,
N2, C(OR, C(OOR, C(ONRR8, SOt)NRR, SOt)R 0 2 AUG 2005 -106 N.OR7
It C C(ONR7OR8, R8 , cyano,REnsubstitut ed BP substituted algdyl ,
unsubstituted or substig4ted arlesor subsitut@d or bsti
heteroaryl; R5 and R6 are tW& Syrie or dif ef o
hydr ogen, hal ogen, al kyl, & { ,
C(ONR R8, SO(t)NR7R6, R3

N
N—N_ Y NH
H R®
5
. R . RS
R R R% RS
RO \ R0
- NH N—NH
15
R15\N/N R10 ,\jR
A\ N~
S T |/
R oH R = R3
OH OH
9 15
R'S R RY B
\N N N
or | p
3 3
R R .
OH OH ’

provided that B is not thienyl substituted with phenyl, and
B is not thienyl substituted with thienyl, and
5 B is not phenyl substituted with phenyl, and
B is not phenyl substituted with thienyl;
R? is hydrogen, OH, C(O)OH, SH, SO.NR’R®?, NHC(O)R’, NHSO,NR'R?,
NHSO,R’, C(O)NR'R®, C(O)N R'OR®, OR™® or an unsubstituted or substituted
heterocyclic acidic functional group;
10 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®, SOyNR'R®, SOR’,



5 C(O NR7OR8, cyano, or an unsubstituted or substituted aryl or an
unsubstituted or substituted heteroaryl group; R7 and R8 are the ?3?@ 5
different and are independently hydrogen, unsubstituted or substq &

al kyl , unsubstituted or substituted aryl, unsubstituted or substituted

al kyl aryl, unsubstituted or substituted arylal kyl, unsubstituted or 10
substituted cycl oal kyl, carboxyal kyl, -agpnoal kyl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted heteroaryl al kyl or
unsubstituted or subst{tuted heteroal kylaryl, or R7, R8 and N in said NR7/RS
and NR7OR8 can j oi nN orma 3 to 7 nenbered ring, said ring may further
contain 1 to 3 addilional het eroatons on said ring as ring 15 atons, and
said rin tituted or substituted with one or nore noieties

}Nhi ch ﬁrg(&)}w?ﬁﬁie orR di f.fayasnt unsuhstituted or pubsiituted auiybelna@hstltytede:reclt Ed|

R and el b ERBYed By QS here Rl Ty hyar ogen.

ggl &aeno CF3, nggR éRBeNsNFﬁ@bﬂ)llﬂﬁ'roé?&,an@'ére%@WIderﬁlyi hy@migeor\RaRyeB2R7
r an

unsubgi 'EV'@HI\kIGP‘ 5&?&%@5@8@&@& bmmm&t ﬁ&ﬁig?ﬁup? R13 is

COR75 Rlégomrbwm)&%noc&lén uRsu .tm@atmsgubfsuﬁﬁéd QFyl D 2t irjsibRtAdy br 97 oup,

unsub uted 'or substituted heteroaryl group, "an unsubstituted or
subst i t uselbtituted diekgnoarg §ropwiup, an unsubstituted or substituted cycl oal kyI

aroup or an UREHRG ke SRR S Do MBI 7 ) 22
prodrug uhsutstitutedor substituteacaluyl, aaslitystivted wrabetittitééd angainsubstituted spner  of
substituted alkylaryl, unsubstituted or substituted arylalkyl, unsubstituted or
10  substituted cycloalkyl, carboxyalkyl, aminoalkyl, unsubstituted or substituted
heteroaryl, unsubstituted or substituted heteroarylalkyl or unsubstituted or substituted
heteroalkylaryl, or
R’, R® and N in said NR’R® and NR’ORS can jointly form a 3 to 7 membered
ring, said ring may further contain 1 to 3 additional heteroatoms on said ring as ring
15  atoms, and said ring may be unsubstituted or substituted with one or more moieties
which are the same or different, each moiety being independently selected from
hydroxy, cyano, carboxyl, hydroxyalkyl, alkoxy, COR’R® or aminoalkyl;
R® and R are the same or different and are independently hydrogen,
halogen, CF3, OCF3, NR'R?, NR’C(O)NR'R?, OH, C(O)OR’, SH, SOyNR'R®,SO.R’,
20  NHC(O)R’, NHSO,NR’R®, NHSO,R’, C(O)NR'R®, C(O)NR'OR®, OR"3 or an
unsubstituted or substituted heterocyclic acidic functional group;
R"is COR’;
R is hydrogen, OR"?, or an unsubstituted or substituted aryl group, an
unsubstituted or substituted heteroaryl group, an unsubstituted or substituted arylalkyl
25  group, an unsubstituted or substituted cycloalkyl group or an unsubstituted or
substituted alkyl group; and
tis 1 or2.

24. The compound according to Claim 22 or 23
30 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;



sai d conmpound or of said prodrug; 5 wherein Ais an unsubstituted or
substituted aryl or unsubstituted or substituted heteroaryl group; provided
that Ais not thienyl substituted with phenyl, and A is not thienyl02 AUG 2005
substituted with thienyl, and A is not phenyl substituted with phenyl, and
10 A is not phenyl substituted with thienyl; 0 2 AUG 2005 -108 Bis R5 RS
RS Ra4RRa Rs Ra 4R R3I N\ | RNN, 4L HRO Ra RS s RS RRa Rs R10 |
RI0 Rs NH NNNH R15 Rlo RI5 NN NN NS3\ OHRZI RBOH OHRs RI5 15 Rs
N or /' R3 R3wHarkigH provided that B is not thienyl substituted with phenyl,
and B is not thienyl substituted with thienyl, and 5 B is not phenyl
substituted with pRefyl, and

3 S 9
H‘Llyi/('NKRm H“LLL/Q\/RQ L‘H{C\IK%QQ
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B is not phenyl substituted with thienyl; R2 is hydrogen, OH C(O OH, SH,
S2NR7R8, NHC(O R7, NHSO2NR7R8, NHSO2R , C(ONR R8, C(ON R OR8, OR1l3 or an
unsubstituted or substituted heterocyclic acidic functional group; 0 20AUR005
and R4 are the sane or different and are independently hydrogen, hal ogen, 7
7 7 7' alkoxy, OH CF3, OCF3, N2, C(OR C(OOR C(O NRR8, SO(gNRRS,
SQt)R, 0 2 AUG 2005 -109 NOR7 It C C(ONR70OR8, R8 cyano, unsubstituted
or substituted al kyl, unsubstituted or 11dubstituted aryl or unsubstituted or
substituted heteroaryl; R5 and R6 are the sanme or different and are

i ndependent |y hydrogen, hal ogen, rtal kyl, al koxyr""CF3, OCF3, N02l§11C(O) R7,
C(OOR, C(ONR R8, SQOt)NR7R8,* sykstituted or
substituted aryl or an ugsubstitjuted or uted heterg group; R7
and R8 are the sane or di and ar e pntependent | y ragen,
unsubstituted or substitut®ed al @I, unsubjtituted or _substitdted aryl,
unsubstituted or substituted al kylaryl, unsu
aryl al kyl, unsubstituted or 10 substituted cycl
am noal kyl, unsubstituted or substituted heter y
substituted heteroaryl al kyl or unsubstituted or substituted
het eroal kylaryl, or R7, R8 and N in said NR7TR8 and NR7OR8 can joilntly forma
3to 7 menbered ring, said ring may further contain | to 3 additl
het eroatons on said ring as ring 15 atons, and said ring may be
unsubstituted or substituted wwth one or nore noieties which are the sanme or
different, each noiety being independently selected from hydroxy, cyano,
car boxyl, hydroxyal kyl , a%qu, COR7R8or i noal kyl; R9 and R10O are_ the sane

or different and are independently hyd n, hal ogen, CF3, OCF3, RUR7RS,

NR C(ONR R8, OH, C( /8H, SO(t) NR7TR8/SERFR,' 20 NHC(O) R, ASRNR R,
NHSO2R , C(O NR R8, NR , OR13 or u/n ubstituted or ubg t ed
het er ocycl i ¢ aci di ¢ fsunctFsfal group;
OvO
—\ 1
or xR
\_ 7
o)
and
5 R and R'2 are the same or different and are independently H, OH, halogen,

cyano, CF3, CF30, NR'R®, NR'C(0) NR'R®?, C(0) NR'R®, CO,R’, OR’, SOy NR'R?,
NR’SOyR®, COR’, and substituted or unsubstituted aryl, substituted or unsubstituted
alkyl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted aryloxy, substituted or unsubstituted heteroarylalkyl,

10  substituted or unsubstituted heterocyclylalkyl, substituted or unsubstituted
hydroxyalkyl, substituted or unsubstituted alkoxy, alkylaminoCOOalkyl, aminoalkoxy,
alkoxyaminoalkyl or substituted or unsubstituted aminoalkyl.



R13 is COR7; R15 is hydrogen, OR13, or an unsubstituted or substituted aryl
group, an unsubstituted or substituted heteroaryl group, an unsuﬁztAmﬁhﬁd
or substituted arylal kyl 25 group, an unsubstituted or substitut

cycl oal kyl group or an unsubstituted or substituted al kyl group; and t is 1
or 2. 24. The conpound according to Claim22 or 23 30 a prodrug thereof, or
a pharmaceutical |y acceptable salt, salyate or isoner of said conpound or
of said prodrug; 0 2 AUG 2005 -110 wherein Ais K) j KR NRlz \ 12 N 1z

S22 o Rl S gl BRI T L el a2
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
5 R? is hydrogen, OH, NHC(O)R’ or NHSO,R’;
R®is SO.NR'R®, C(O)NR'R®, SO,R’, NO, or cyano;
R* is hydrogen, NO,, CF3 or cyano,
R is hydrogen, halogen, NO,, cyano or CF3; and
R®is hydrogen or CFs.
10
26. The compound according to Claim 24
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 Ais



'\ / RI12/ 1 \ OORL1L or ,so and 5 R11 and R12 are the sane or
different and are independently H OH, halogen, cyano, CF3, CF30 &m&%
NR C(O NR7R8, C(O NR R3, CO2R 7, OR7, SO(t) NR7/R8 , NR SONR8, Bnd
substituted or unsubstituted aryl, substituted or unsubstituted alkyl,
substituted or unsubstituted aryl al kyl, substituted or unsubstituted
heteroaryl, substituted or unsubstitutyged.aryl oxy, substituted or
unsubstituted heteroarylal kyl, 10 substituted or unsubsti tut ed
het erocyclyl al kyl, substitutedgor unsubstituted hydroxy , Substituted

or unsubstituted al koxyy, al lgyl aym noCOQCal k/ anm noal, koxy/ ?I koxyam noal kyl
or substituted or unsubsti & no ,\é 2 AUG X 112 25. The
conmpound according to d ali r 23 a Rro ru@ut her eo olr\l

pharmaceutically acceptable salt, solvate or isomer of sai d conpound or of
said prod rug; wherein 5 R2 is hydrogen, OH NHC(O R7 or NHSQ2R7; R3 is

S2NR7R8, C(O) NR7R8, SOZR? or cyano; R4 i s hydrogen, NO2, CF3orcyano,
R5 i s hydrogen, hal ogen, yano or nd R8 is Qbogen or CF3. 10
26. The conpound accor di ng t m1?n 24 Fgg t her ecP
pharmaceutical |y acceptab sol i soner ;aNaRcorrpound or of
sai d prodrug; wherein 15 i's 0 2 AUG -113
F|{ R12 R12
~-N__N
H 7 H N 0_©
11 NS
e R
@)
R12 I\,l 11
/l \ [ \W_th 7 /|
V
— iﬁ{\/ \\R12
/ or
\ /\R11

27. The compound according to Claim 24
5 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;

wherein
R? is hydrogen, OH, NHC(O)R” or NHSO,R;
R®is SO,NR'R®, C(O)NR'R®, SO,R’, NO; or cyano;

10 R* is hydrogen, NO,, CF3or cyano;

R® is hydrogen, halogen, cyano, NO; or CF3; and
R® is hydrogen or CFs.



R12 N RI2R12 INKR1I2 -R 12 ~-NI| 12 '"WR R12 R12 R12 HNtN HN.~R11 0~/ O
R11 0 R12 11 - Rlz 12 or R11 27. The conpound according to C g mplg s a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or 1somer of
sai d compound or of said prodrug; wherein R2 is hydrogen, OH NHC(O R7 or
NHSO2R7; R3 is SO2NR7R8, C(O) NR7R8, S02R7, NO2 or cyano; 10 R4 is hydrogen,
NO2, CF3orcyano; R5 is hydrogen, hal oggrq .cyano, N2 or CF3; and R6 is
hydrogen or CF3. 0 2 AUG 2005 - 114 28. The conpound according to C aim 26
a prodrug th of , {: table salt, solvate or isoner
of said corrgéoignd W%@”‘?a&?’@%%gﬁddgak%@@%@ 5 R2 is hydrogen, OH,

NHC( O) R7 or NhipfRdg tRSreiof, B@ pRaMBaceDtiChINRIEEptabi2FRalt, BilRate ocigamer of R4 i s

hydr ogen, . CF3 orcyano; R5,is hydrogen, halogen or CF3; and R6 is
hgdrogenéqjalcclépgqound or of said prodrug; y g g
wherein
5 R? is hydrogen, OH, NHC(O)R” or NHSO.R’;

R%is SO;NR'R®?, C(O)NR'R®, SO;R’, NO, or cyano;
R*is hydrogen, NO,, CF3or cyano;

R® is hydrogen, halogen or CF3; and

R® is hydrogen or CFj.

10
29. The compound according to Claim 25
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 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
R® is hydrogen or CFs.
20
30. The compound according to Claim 29
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
25 R? is OH;

R?is C(O)NR'R®;
R*is hydrogen;
R® is hydrogen, Cl or CF3; and
R® is hydrogen.
30



10 29. The conpound according to Claim25 a prodrug thereof, or a

phar maceutically acceptable salt, solvate or isonmer of said corrpNgéTg @fﬂoff
said prodrug; wherein 15 R2 is OH or NHSO2R7; R3 is C(O NR7RS, P
cyano; R4 is hydrogen, NQ2orcyano; R5 is hydrogen, C or CF3; and R6 is
hydrogen or CF3. 20 30. The conpound according to C aim 29 a prodrug

t hereof, or a pharmaceutically acceptabli® salt, solvate or isoner of said
conmpound or of said prodrug; wherein 25 R2 is OH R3 is C(ONR/R8;, R4 is

hydrogen; R5 @3, hy(fh@%fhp(ﬂncpéccgfél CIgQG@IaH@ZVS hydrogen. 30 0 2 AUG 2005
-115 31. The corrpound accaordi ng aim 27 a prodrug thereof, or a

phar maceut i caPIBRfoduSthesanf eogmmar@a{:‘%@t@"ww@@tﬁeksﬁt sohiate O IEeRTPlor of

said pro ?'g,a or NHSO2R7; R3 is C(O NR R8, N2 or cyano;
R4 is hy ?‘*S’S?W()?E?g%%@ p'ri S hydrogen, C or CF3; and R6 is hydrogen

or CF3. 10 wherein
5 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
R® is hydrogen or CFs.

10
32. The compound according to Claim 28
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
15 R?is OH or NHSO;R";
R®is C(O)NR'R®, NO, or cyano;
R*is hydrogen, NO2 or cyano;
R’ is hydrogen, Cl or CF3; and
R® is hydrogen or CFa.
20
33. The compound according to Claim 31
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug;
wherein
25 R?is OH;
R%is C(O)NR'R?;
R* is hydrogen;
R® is hydrogen, Cl or CF3; and
R®is hydrogen.
30

34. A pharmaceutical composition comprising a compound of any of Claims
1-33, a prodrug thereof, or a pharmaceutically acceptable salt, solvate or isomer of
said compound or of said prodrug and a pharmaceutically acceptable carrier therefor.



32. The conpound according to Caim28 a prodrug thereof, or

phar maceutically acceptable salt, solvate or isonmer of said corrpNCE?d or
said prodrug; wherein 15 R2 is OH or NHSO2R7; R3 is C(O NR7RG, cAUGZUOS
cyano; R4 is hydrogen, NQ2orcyano; R5 is hydrogen C or CF3; and R6 is
hydrogen or CF3. 20 33. The conpound according to Caim 31 a prodrug
thereof, or a pharmaceutically accept ggl g_salt, solvate or isoner of said
conmpound or of said prodrug; wherein g R is OH R3is C(ONR/R6; R4 is

phar maceut | catScorBubiata byl a8 i ARG ire atltade oy,
prodrug aimedieament fog tqﬂaangm:@mm@laneyn@watgdt@be@se;wherelecblne/ahemoklnesorrer of

sai d congmugqo%rcg@;%aéﬁh/gf@g(r b pdohar maceutical Iy acceptable carrier
t her ef or AUG 20 116 Apﬁgse of a conmpound of any one of C ains

1-33 for the manufacture of a rredl canent for treating a chenoki ne-nedi ated
di sease wheregpn th E4FOK ' / 5 36.
A usg of a cowounﬁ LE% b%go@?&‘é?ahggﬂ?%@?%m@‘i‘ ﬁfo?@hﬁrﬁj?%(ﬁ%@of

nedi carreﬁtm%eameebiqrﬁr@aane [ReFhMekinaEaedioted direass whefrin dhe cha@mokinenoki ne
bi nds t opiadSX¥sarCkENEBEPtop/- The use of C aim 35 wherein the chenokine

nmedi at ed di sease is 10 sel ected fromthe group consisting of psoriasis,

atopic dermatitis, asthma, chronic
37. The use of Claim 35 wherein the chemokine mediated disease is

10  selected from the group consisting of psoriasis, atopic dermatitis, asthma, chronic
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,

15  allograft rejections, malaria, acute respiratory distress syndrome, delayted type

hypersensitivity reaction, atherosclerosis and cerebral and cardiac ischemia.

38. A use of a compound of any one of Claims 1-33 for the manufacture of
a medicament for treating cancer.
20
39.  The use of Claim 38 wherein said medicament is used in combination
with at least one anti-cancer agent.

40. The use of Claim 40, wherein the anti-cancer agent is selected from the
25  group consisting of alkylating agents, antimetabolites, natural products and their
derivatives, hormones, anti-hormones, anti-angiogenic agents, steroids and
synthetics

41. A use of a compound of any one of Claims 1-33 for the manufacture of

30 a medicament for inhibiting angiogenesis.

42. The use of Claim 41 wherein said medicament is used in combination

with at least one known anti-angiogenic agent.



obstructive pul nonary di sease, adult respiratory disease, arthritis,

infl ammatory bowel disease, Crohn's disease, ulcerative colitis, Odeplf 2005
shock, endotoxic shock, gram negative sepsis, toxic shock syndrone, stroke,
cardiac and renal reperfusion injury, glomerulonephritis or thronbosis,

Al zhei nmer's di sease, graft vs. host reaction, 15 allograft rejections,

mal aria, acute respiratory distress syndyone, del ayted type
hypersensitivity reaction, atherosclerosis and cerebral and cardi ac

i schem a. 38.4% usehé@lisé of OmIpta2 wHeréifthe RAo@h ﬁtﬁérﬁ@oéeﬁi@ dgent tshe _
manuf acture of a nedicanent for treating cancer. 20 39. The use of Claim 38

wher ei n Selpefepdtane s arounscensigiinaoiddaimastat RGO nCat-31 Magvasiak BMS- _
ant |- cansplagdahatiagilide) Usimile Enﬂbgfa?’lﬂ’ §Eﬁ§4f&,”s@-*&,%e%“mtéﬁé%@&pﬁg,e“t 'S
grou [ alkKyT atl

sel ected from’the consisting o ng agents,
ant i et aAoli-MEGE antibody | EMDA2d874, GAH |ntedeukind?,iIMB62y Béateled Fantoesd,

anti horpones, , anti-angjogeni c oSt j n synthetics 41. A use of
a co_ﬁpo_u R, angod g"o%”%rﬂﬁnngﬁgﬁggéf%ﬁ(gﬁg'%;)_ﬁg?g%'t ure of 30 a nmedicanent
for i nhi2bt1019 By 2WHB6C ©GS2AT23 AT NEE GF Geéptot RinBké InNiBRO®! thxptdrd drRdi canment
is used in conbination wth at |east one known anti-angi ogenic agent. U 2
AUG 2005Taxol117 43. The use of O aim 42 wherein the known anti-angi ogenic
agent is selected fromthe group consisting of Marinmastat, AG3340, Col -3,

Neovast at, BMS- 275291, Thalidom de, Squal am ne, Endostatin, SU 5416,
SU- 6668, | nt e44.er oh-uskepia compound/BEEnypnhe lod GlaintVDB31fer the @anufacture of

Interl eukin-12, | 2. Platelet Factaor-4, 5 Vitaxin, Angi.ostatjin, Syramn,
TNPT070. 3 PRAIGAmentEr ealing Srfiveast slocipddiom theaibnsaRSGide! doodifsor

ki nase '@%Eﬁbfo@* Firud et Plepdés ﬁﬂ%es'!'ﬁé?btitis“\ﬂrusésyHW,OIa;fbsﬁfQ%B%d?ﬁia of any one
of Cainms 1-33 Tor the manufacture o 10 a nedi canent for treating a

di sease awosiated virvganddhefiosalereddsi sting of gingivitis, respiratory
viruses, herpes viruses, hepatitis viruses, HV, kaposi's sarcona associ at ed
virus and atherosclerosis. 45. The use of C aim 35 wherein the chenoki ne
medi at ed di se#se i Bhanse of Claim 35 wherein the chemokine mediated disease is an

15  angiogenic ocular disease.

46. The use of Claim 45 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

20 neovascularization.

47. The use of Claim 38 wherein the cancerous tumor type is melanoma,

gastric carcinoma or non-small cell lung carcinoma.

25 48. The use of Claim 47 wherein said medicament is used in combination

with at least one anti-cancer agent.

49. The use of Claim 48, wherein the anti-cancer agent is selected from the
group consisting of alkylating agents, antimetabolites, natural products and their
30 derivatives, hormones, anti-hormones, anti-angiogenic agents, steroids and

synthetics

50. The use of Claim 49 wherein the anti-angiogenic agent is selected form
the group consisting of Marimastat, AG3340, Col-3, Neovastat, BMS-275291,



15 angi ogeni ¢ ocul ar di sease. 46. The use of C aim45 wherein the angi ogenic
ocul ar disease is selected fromthe group consisting of ocular UG 2008

i nfl ammati on, retinopathy of prematurity, diabetic retinopathy, maculA
degeneration with the wet type preferred and corneal 20 neovascul ari zati on.
47. The use of C aim 38 wherein the cancerous tunor type is nmel anons,
gastric carcinoma or non-small cell |ungqgarcinoma. 25 48. The use of Claim
47 wherein sai d medi canent is used in conbination wth at |east one

anti - cancgya|iaghiide, @algﬂﬂ%éj%o%ta(ﬁn%m ﬁ&?"@@r@l% iMEreRid-apRACRRtATENt 1S

selected fromt e group consi stin ‘at i ng agents, antinetabolites,
nat ur al NE)GE(arﬁlbadyl EME12183F4dEAl viaterleelskln mz,rlhlﬂﬁ& PIaheiet-Practorﬂléétaxm

anti - angi pgeni.c,.a S 0 yoth Cl ai m 49
wherein t '%ﬁﬁm'a ‘éraHHBhT@b Jbﬂfﬂﬁﬂg 7?2 Zb @?‘fm% aéqéﬁﬁgéonsi sting of
Mar i mast at GSAEG23A, VEOF Rceprm@idst inhibitbrs? (545dre &nd TAKBI. 2005 - 118

Thal i dom de, Squal am ne, Endostatin, SU 5416, SU 6668, Interferon-alpha,

Anti -5 VEG- anti body, EMD121974, CAl, Interleukin-12, |1M62, Pl atelet
Factor-4, Vitaxin, Angiostatin, Sur am n, TNP-470, PTK-787, ZD-6474, ZD- 101,
Bay 129566, CGS27023A, VEGF receptor kinase inhibitors, taxotere and Taxol .
5



