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WD 2004/ 011418 PCT/ US2003/ 023785 0001406K7 RFD
3, 4- Dl - SUBSTI TUTED CYCLOBUTENE-1, 2-DIONES 5 AS
WOXMOHENWRKI NE RECEPTOR LI GANDS Fl ELD OF THE PoIVENTI0Gb23785

The present invention relates to novel substituted

cycl obut enedi one 10 conpounds, pharnaceuti cal

conmposi ti ons containing the conpounds, and the use of
OCOHOEOhPElhds and fornul ations in treating CXC

chenoki ne- nedi at ed di seases. BACKGROUND OF THE

I NVENTI ON Chenoki nes are chenotactic cytoki nes that

are rel ea@ﬂiﬁlﬁ&TﬁHﬁEDl@YQLﬂBU'[ENEei,IZSDt(DNESt ract

macr ophages, AS-GXCEHEBQKING RECEPT &R bIGANDS

neutrophils and endothelial cells to sites of
i nflammati on and tunor growh. There are two main

cl asses of cheg_gél nes, the CXC-chenoki nes and the CC
FIE \% | ss depends on whether the first
- USSR Gt RIAES Ko SR oJbBatcHekbn
comp¥indsepidiinaceutioal catepestiond eontaimingtie Gédrtlpﬁl)lnds and the use of
neutro |I- rot P-1),. . .
the fgtoPg Bl Pradpiaelings Pfeatin CXE figindkine meqiateg gipeases.

GROy, ENA-78, GCP-2, IP 10, MG and PF4. CC
chenoki nes i nclude RANTES, M P -la, MP-2p, nobnocyte

BAGRERBIRD GFW%?NVENTIQWP MCP-2, MCP-3 and
of t he chenokine fam lies

ar é:hermhnes; ataacltmmtachgz cytokiressthabare reheansd bya wide variety of

ool BAG: Bt PR GRGR [crlBsCaT oISy BgSeBNile, pedtfophiy and
endStHeHBpERIS t69§rte§36f lrﬁﬁmﬁéﬁoﬁ’%nﬁ hEmMSEBréliRs ST 1Rdre g are b two main

receptors. For exanple, IL-8 is bound by the C
clasand of Klopr@kinese titeoCxC- &tnemekms:acdethela qmolnme@ The class

dopg i AR Re 08 Bl Bl FBed e PRPAIRRTLY BsihdB3Hino aci

(CX@ceﬁ@n@mﬁe@oﬁé\rreoamécémgb@mr@émbmn@sgorﬁé CXCehbHdkiHes include
pSOfIaSIS and r heunmat oi arthritis

mtedeukm%s&)emeutrcmm adjivating poteinn (INAP- %Is (r)llghtnrlopwactlvatmg
rotpiry2 (VRRPEIGR%: GHob 358k, ENBPE, BE 2 TP-16; Mgt Pra. co
cheﬁi&s e ln%‘ade I?/S@TE%% 15@1‘5\/‘1?% oog%@ﬂherﬁ%’{agﬁlg grotein-1

MC31|-1) daPR-2 199B-3 and exﬂ@mommmaumummf aa3a8EMokine 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-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 rangé of acute and
chronic inflammatory disorders including psoriasis and rheumatoid arthritis. Baggiolini
et al., FEBS Lett. 307, 97 (1992); Miller et al., Crit. Rev. Immunol. 12, 17 (1992);
Oppenheim et al., Annu. Fev. Immunol. 9, 617 (1991); Seitz et al., J. Clin. Invest. 87,
463 (1991); Miller et al., Am. Rev. Respir. Dis. 146, 427 (1992);, Donnely et al., Lancet
341, 643 (1993).
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ELRCXC chenoki nes including IL-8, GROa, GROy,

NAP-2, and ENA- 78 (Strieter et al. 1995 JBC 270 p.
wazed1bid3 have al so been inplicated in the | RAUASR@B023785

of tunor angi ogenesis (new Pl ood vessel growth). All

of these chenokines are befFieved to exert their

actions by binding to the 7 transnenbrane G protein 5

dRBCXE elempkines CxdRtingdl-So GROunNGIROPB LGBRR), NAH2, end ENA-

78 <Sqlﬁ@r@?gigx9%1&2$ﬁ?95§§“é@%°@ B8 herp inplicetRg 1 the
inductfifof Reddr\atdiGdbritsi blo@ﬂ@e@@él irblaeh ICXIRST fHRiseldrefrokines

expressed on t e surface of vasc ar endot hel i al ,
are betieved t¢ BRIt their ngnmhyd bwgmget@stéei trapspembraee énprotein

coupkie Bihelor X ERE AR B nd BEP SUBAGH Sap i Rt aiso

knowﬁ’\eé BRI THREY tres:sawgo%@he @@tnvms(duwmhetr bihding@®and
Cin Cancer Res 6 4-2119) and poor nosi s

activafioo 9 §X@ER2, and pqeeeleﬁmméah 8, exessed pn%haﬁun‘ea? of

vasoug RERO TR B0 R BE 10 o BBRBLA SRS el e BC

ananpidardrent }bee of thiRess rmerﬁéemeﬁown eb pddudenBUREXC
chenmot axi s of endothelial cells 15 toward their site

chemgfings aad dheipprodudiine hashsen carfalategywiioadnerq aggrgpsive
orendHyRP By’ B HHELGRTCafiiec Q95232 D) T ounosis

(YoneGX@Rlalwi b8 iJratoCanddrdnstrap pg@fh}f -454)t Chempokirfed dre potent
ELRCXC chenpki nes_and_t herefor.e | ock t he

chemetggti¢ fariers anf Hefrk RCXingheraelings fave é)@ese%wwﬁo indlice EC

cnenSURNHE 00O 950 b G019 et o

toward fivednbiéz gf ptodaictiod #Pthelularn Thisyesty 02 cpticdleied 1) the induction

of Gl T IRSRESEN R 2t Sl che KUK BAEN 200 ana

Cxomanﬁﬁﬁxbﬁ %ehﬁ&iécﬂwt f the ELREX®@ Ehahitikirkdd A/t Biefefore

helr own gro when they secrete ELRCXC chenoki nes.
block mwgrow,th @rﬁ@hevturhond eEIme astitgmangctigtineas been dieimmnstnaged for

antivadig & 1 RRenberE Sl B i bVPe Lo poe o dgPes sl 7e

(Arenlﬁ’ért@;r@tsél Modadl Qﬁﬁﬁn@@ cf 10%. @V?i)O@HErGR@fa ﬁ%@{negahdar et al.

i nfl anmatory and ant'i -tunor’ agents. re réemains
J. Leukoo Bidlofip2000rGYop-62hat are capabl e of nodul ating
activit

h t
dhbY tiRs cals Bevaaea hrenrshonn fruess trCH Fdihus tumor
cells rﬁé gps%t i g%{@ dv?n bﬁﬁ/@ﬁ%ﬁem fidyUeFOREILREXE Slemokines.

rop sets 1nto the i nflamuatory
Thus, salctmg with dgcosdding éngiogenssis viohibitotreabEXCRE maynditastiy snhibit the
th?} are , nhi bitors of |L-8 receptor binding.
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
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.
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WD 2004/ 011418 PCT/ US2003/ 023785 3 SUMMARY OF THE
I NVENTI ON Thi s invention provides a nethod of treating
wea 20hroks ne nedi ated di sease in a patient (ePgT/US2003/023785
manmal , preferably a human being) in need of such
treatment conprising admnigtering to said patient an
ef fective anount of at |east one conpound 5 (e.g.,
- I of formula IA (or a
SUM N ptable salt or solvate thereof),
asTHeRGEhRGH pheligs a Fadtdod it frekting andibinabidHe dhsdake disease in
being selected fromthe group consisting of: chronic
a patiemt (egme mammak preferatdly aﬁamm being) in need obaeh treatment

comm&iﬁ@%hﬁ%&gﬁﬁﬁo ss@cﬁ‘e{ej%n[f gﬁ pel(?fr%gi g% %nﬁcﬁjﬂq ’oégg fe%'%k bne compound

(e.g. ShRdamdrasudpf @N@)doﬁfwnﬁul warmérmacteutm@l@cacwptable salt or
at her oscl erosi s, cer ebr cardi ac i schem a,

solvaig thesaehas ﬂe&cnbﬁﬂ belpwe S@é‘ﬂ Cé\e@rg%ne madiaiedigease being
selec??@H891et'ﬁ%r%%ug%¥1§%mg%?' roﬁ'c'?r%é%Ha%onr SéﬁbW%atow pain,

ses sTvirus atitis
chrod‘{aﬁ?rﬁl%ilmmaﬁﬂ? pairm mﬁ@n&a@b@éth& pam ch&mm peuiapatitiy Pair; acute
brosis, pre-term | abor, pruritis

reSpIFAID Qi et SYATPUTR: P kY66 IMPSEseNaIGY Fégtionngtherosdlerosis,
cere&%PéH(ﬁ h?{lﬁ?cs lseéﬁéhénds‘fe st @It dﬂg "SB%? sis, resfinosis,

encepha vasc |t|s £rC Drain rnjury,
angidgd¥betfs, bstumpsrogsl,tgingwihspre!;phatmy Nhag&s heopes smugaes; dlepatitis

virusgs JANAKaR & Ser ot IS s, OIE vatc hibrosts, pre-term
Iabor%&‘?éf??r}:ﬁf@ m@lﬁ“& an AYSRIRLLS, tRARAL] $thfins NGFaRS! EbMisions,

énte Itl's, chr nic sinusitis, angi ogenic ocular
psoridtic edbe]s, dtanpes enciephatiti, iGNS vamulmleptiaumaht brain injury, CNS

B SR G aBeh e S 0BRL R il oyt
hypeFk’éPm%ﬁﬁﬁgsé}}/été?Fdd&'&ed a?t@mﬂ@' Héﬁf@%‘nﬁ'é}wor\f ayfdiiciddtflis, acute

acne I ¢ and duodenal ul cers, celiac disease,
alcol"eﬂ;loﬂ)ieagtlm siecdtizing ent@romlrtrm @wonbzssmwtls,cﬂngm&emayacular

BT R R T R I ——

degeﬁéHﬂéﬁQ@ith fHLgBL ty é)ffréfé#ﬁad mb&m%&anemmmmq@n
hyperi nfl ati on, hypoxem a, 1E|§,iyperom a- i nduced
u

polymygsitismvascdlitis, anpeosasiric sd guedenaludgersorelias disease,

esoph%zﬁg,tg'@ﬁggg alﬁﬁ)aﬁ{)gvé%% 'aﬁ\gﬁ%ggﬁ?%%ﬁsjveness bronchiectasis,

brondtfiblitisO deﬁ@l@m@%hﬁrgﬁis VédHrbnie @R EMESI Scor PUHbA&S dough,
peritoneal dialysis (C‘APD) granul ocytic ehrlichiosis,

dyspgga,@ngbgsegnagawqrcam]qaﬁ,gypgmg@@@, hypoxemla hyperoxia-induced

oSSR 5L BVt Bf o Br.sumonar

hypeRehsiofofght vehtridulansyertrophg pritonitio assogiated wmceaﬁirtuous
transp jantation rejection, acute jnflanmmation,

ambulryReGianes! dRY GABD). GrREUIDRYERENDENGES, Saeidpsis, small
airwdIPAiBO O\ ehtiERbh RS emidHha TR AhteP8! Sold§ Y& Sicoholic liver

disease, lupus, burn therapy, periodontitis, transplant reperfusion injury and early
transplantation rejection, acute inflammation, and rheumatoid arthritis.

This invention provides a method of treating acute inflammatory pain, chronic
inflammatory pain, acute neuropathic pain, or chronic neuropathic pain in a patient
(e.g., a mammal, preferably a human being) in need of such treatment comprising

administering to said patient an effective amount of at least one (e.g., 1-3, and usually
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i nfl ammat ory pain, acute neuropathic pain, or chronic
neuropathic pain in a patient (e.g., a mammal,
wonefsmabgy a human being) in need of such treRCWAIS2003/023785
conprising admnistering to said patient an effective
anount of at least one (e.g.4 1-3, and usually WD
2004/ 011418 PCT/ US2003/ 023785 4 one) conpound of
one) daonpalired bi¥orowlalpkar anpbsunacaltioplipacegptablessaltiot savate

| va her.e as descri bed below. This invention
thereq{?(ﬁﬁé%%c%) ?38%{ of treating a chenoki ne nedi at ed
drgiRagFeritdn ﬁro@ﬁ}éseé]hétﬁod‘ gﬁﬂeﬁfng‘f‘é%eﬁ{cﬁ@ié‘fﬁﬁdlated disease in

conpri si ng ad nlnlsterlng to said patlent an
a patiefitf iaatdegeofagumimire atmestt domlsntgq@dmm@enngt@ samispnaielnj‘( an

oot SRR BRI AT gl F1 R el ebhfine

groupcdampéﬂﬂ Sf thé ¢ n%i% S VER 3@1\ 121@A 3RS 12 firB%ohipounds
200- 12 1 1300- 131 and 2001- 8, or a

of Exqmamaiféui P2-360y1 G @@&%B%é@l, ﬂ26® 12d11v 48€0-dB1danad 2001-

2088, g&%tp uanﬁfq%m?' %Ce%tﬁlt%{’]'e ﬁ ?‘Q'Vf’?%n? ﬁd‘f??[rﬁ?%r?gl "

PEhiB. in@Sitich provideead hteth@@bﬂtregfng(acm@ ifflayaR=ReAL Hi6, chronic
pain in a patient (e.g., a manmmal, preferably a human

inflampeatog) pain, Acdle rRFuUrepathie pélat ﬁ’éﬁhm@&m@lﬂl@pﬁﬂﬂc pain in a patient

(e.g., g?ﬂ%ﬂ@é@zﬁle%eggr(aéw §ﬂu?n ﬁg cf Bfg&g)éhvg? %ﬂ comprising

admlrﬁﬁlaﬁﬁ]&; esl sérdomﬁém @rmm@ rassm@jntmﬁ abfedshene 36}@9 ungdsandl usually
fornu OA, and the final conpounds

one) mmwr&sg@gtexb@o'@etbemw geesisingebthescompoundspofifoipulas
1.0A, %?(Pﬁpeﬂrﬁ%ﬂve @{;ﬂ ool %Ié%fr:% 1803 591‘6@%6(53?11473’%%8 32-368.45,

racce vate sal conpounds
1200-12ven13@013H $ papd 2002083, oehiphdrobceutely agceptabls salbor

a patient in nsed of such treatnent conprising
SOIVatﬁd?ﬁSfﬁ'%P@mpﬁ’&“ ® said patient an effective amount of

&fhlg‘?ﬁi entg?\gﬁgga ?gg\g?jg% Iaﬁfgefgvf?)ﬂﬁ]m"etb’eza@}\g%'ﬁegk‘wa g?h@ﬁttlﬁ theed of

onpounds
such t‘r@mﬂ’n&rﬁ&:oﬁn@km@aﬂmmlat&dmgfte shichpatierdgroeffatdivefamount of at least

3 09- 360.117, 3 32-368.45, 120
one (6860 {igtislua byn C@pré%elé%tﬁgim%m HHRUPLEGNSI qlqg dfthe
compa&ﬁ@s%ﬁ#arﬁm% f.o% S@Ava%oeth@ff.r%@banfb%maey of ExafipiSs 360.109-

I nvention al so TOVI a net hod treatlng cancer in
360.147 p368.BA36EA BetR00N121 £.4300.1341, and 2@hB088, ot

adm ni s | sai a nt an ffective anount of
phamigcquBaly aoachibBletRp o8 o 3 tagindmound

S’ﬁh@q \%intfdrpélhb odGesn rﬁ@l'h%tisdf'tf&tlﬁg dalﬁeef:m guﬂé!ﬁt iRfneed of

ornu . A, and the final npounds o

such Eaammrdscomjsirmga ad%@stletmg tg Gaidpattns. arssffectige-araaunt of at least
one (@5L 8 00 311[13"?/”8 c%%oplou%cc){sséle&ed rom the group consisting of the
compounds of formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-
360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088, or a
pharmaceutically acceptable salt or solvate of said compounds, concurrently or
sequentially with: (a) a microtubule affecting agent, or (b) an antineoplastic agent, or
(c) an anti-angiogenesis agent, or (d) a VEGF receptor kinase inhibitor, or ()

antibodies against the VEGF receptor, or (f) interferon, and/or g) radiation.



10

15

20

25

30

pharmaceutically acceptable salt or solvate of said
conpounds, concurrently or sequentially with: (a) a
waoizergiuhasl e af fecting agent, or (b) an anti neBpiraski06/023785
agent, or 30 (c) an anti-angi ogenesis agent, or (d) a
VEGF receptor kinase inhibi®or, or (e) antibodies
agai nst the VEGF receptor, or (f) interferon, and/or
Thig mdéaﬁd)@:alsomoﬂmg/aﬂmbﬂikﬁj ﬁﬂghlb?ﬂ@ﬁd\%agéﬁésisﬂnﬁwpaﬁent in
i nvention al so provides a nethod, of |nhibiting .
need of sy GeREBRSt, GOMRLisiRg ALRINISIRrng 4 it patigny - figghiyp@mount
g Al [ [ [ i
of at 158 Be T 5. B8 LT 1) SyiRuRAsofRH IRih FE ofsi B Sting of
the compopAds of fehedas d. (A, 30A hendytheufinal eosiEiundg affExanheles

s 1GOTB T 8h LA DR B3t s £00Rz008, o o

pharmé@é.z)t;%}lga%%ecé tiaggﬁzQQﬁ &2 4divat39iGsald Edmpaedg001- 2088, or

'y acceptable salt or solvate of said
dbipimvedton Alkcsplionidesta metlzod of Peatinglasgiagapichswlatdisease

(0. PSR R o RE0G e raf gy macuter
degené&RitloRAR! e w@?%’rb'e%refé?%ﬁ&‘ﬁd abirial weblladduarieitiohy,n8 a patient
preferred and corneal neovascul arization), in a

in neeghaf sach tre@timanhcothpisingiedministating te saigarsientiang effective

4 ni . i d ) )

amourd Bl THe 3. o, POl SORbB TR ot

consistih@ ¥ Iﬁ@c@mgagndg enfrfiulat01 O, BIBA carpthientitaal e@bmpounds of
formulas 1.0A, 3.0A, and the final conpounds

!

Examiea 360 d93860.109, 360324368 4681 200- 8281, ,0011213)1)1(), Bnth2001-2088,
1300- 1311 : cal |

or a pigiiPA B s B SRy By soffeE o GATRRRER. 1Y 1,

ITH€ Mvieffloa latsd ﬁlrd\) jgdes metiidd bbttealing b eliddase seldtieddsan the
selected fromthe group consisting of: gingivitis, .
group ceRgipting @fzwlwwmge@spné&wrwwé@gpethéﬁﬁtm% inepatitis viruses,
' e Y i | ' Vi
v, S SBrpotlas g RRAEY s AR T BSEREIEL H it ifecd o
such titga@@eRE omeiuing ad migisiedng o shet patipritanseffattivataneountanf at
effective anount of at | asi/e n(ﬁ ée.&.@, 1-3, usu?l I Yof th
least ofip (edipduhaissalied] samppuRd Sriscir TR BiRGTeHP g ling of the
f I - ' -
compeigSIaNGRs0l 0428 BA 3y naltfipodits e il 390100
360.1 112 581322368 4H) 42081121 1ari 80Q0(R1-12888 2001 -2088, or a
har maceut i cal ccepta |t or solvate of said

I I .
pharmBgaRAINACOPRIaDIs ROLAY SONaE SEogd SomRdsv el
SRR REH AP Bheogigyhas sl o, o e
consistingof thnsl sonfpohdSof fpriesa8s 6 AL B0A6and e, final compounds of

Exampigs JO0ALREP8 1d) 908 oIS AT 2L bk L 2ay!-2088.
HHRSA/RBR UL provides novel compounds selected from the group
consisting of the pharmaceutically acceptable salts (e.g., sodium, or calcium salts), or
solvates, of the compounds of formulas 1.0A, 3.0A, and the final compounds of
Examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088.
This invention also provides a pharmaceutical composition comprising at least

one (e.g., 1-3, usually 1) compound selected from the compounds of formulas 1.0A,
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consi sting of the pharmaceutically acceptable salts
(e.g., sodium or calciumsalts), or solvates, of the
woanpounds of fornulas 1.0A, 3.0A, and the finalCT/US2003/023785

conmpounds of Exanpl es 360. 109-360. 117, 368. 32- 368. 45,

1200- 1211, 1300-1311, and 2601-2088. 30 This invention

al so provides a pharmaceutical conposition conprising
3.0A, and treafihal contpdunds of Exadnplas 3801 109:36@ drFo668. 3:868.46d 1200-

fromthe conpounds of forrwl as 1.0A WO 2%2%@011 18 I .
1211, pe9P1ISAdoand 20P952088, 9r gLhampcerEclyage §ulisorgiolvate o

i ; iy 368epRpRO8ardRy, 1200- 1211,

said C%@@h@il@%ﬁ‘%@?%%&%lyor g phar rraacelriti cally

akrie privadvition sddd providesl & atethod of treating ambwmumalsne amediated

har maceut i cal | cceptable carrier.. This inyention . .

diseads 93 prude Degl i oHoh VGRUTPRGTIG NG ASfBRISENng 5 said patient
an effS&YedRbunt & 5858 dnd @.Pal ixukublly MPE&SMBbURYOR formula IB, as

reatment conprising admnistering to sald patient an
describédl detowe anpbunt of at |east one (e.g., 1-3, usually
.compound of forpula IB,, a escribed bel ow,. _Thi,s
TS AeoR e proianca mEET a6 eafne Palertly L hatditin peed of
such t?edaﬂﬁ‘ite!n? RbriplistREAdAinisteitd td s&atglRnt 6AMEHICEVE @mount of at least
a

mnistering to said patient an effective anount of
one (eag., Nehatsually 1pnempeund of forgula dBads gesgrikeshpoloMd of

ot i s, Biate s Bngtfod U rhelifo FANEEL i pfiSi jn need of

such tRERF cofipridind SaTRstEricg fPEaid prticht Bh EfRIctive BEndunt of at least
sald patient an effective anmount of at |east = one

one (g.¢., §-3, usu@ly d3 gamppuny of ierpuliadBoss feseied bglowygoncurrently or

soauel LM BE, lroRBRRGS fin, SEIE ebr iy agent, o

(c) an UMLARAGY SIS ageRrn) br (Mra VEGK rdceptorakihasaidiititanes (e
_agent,” or (d) a VEGF receptor Kinase Ir‘gipl bitor, or (e)

antibogifs againsttheJdr @&t reeertoymsHTiaesiaren. angiog g) radiation.

085 AR LA S SRURREFRBIR18 ptnt
need dBdudHreathereesmpfisiag alntinistdringnto, said patiest awy effective amount
of at lggsraq?@:(feegglng%(t@osgéﬁl;/ %) aébgl‘%qi Sﬁf&ﬁuﬁ%%@%&iﬁw t%low.

fBLayh 2 dtidn aﬂ?% gg&géé%)g ‘finc%{ﬁb&‘eif treStirl ialﬁgic{)@gﬁi;iﬁairaeﬁia%%‘éase

provi des a ne reat1 ng angi ogen
(e.g., 6slaaidlaniration, retindgathy of peemalurioy diatsticretinopathyf macular
prematurity, diabetic _retinopath macul ar =~ . . . .
degengsglareiithe WatiYPe Rfeied APHCopher SEOYASGHarizaionain a patient
« | « |e . . .
in ol AR Bl Aoy R ing RAEBIGN. s Bocive
amousanof stfléastine(e.gnddtusohlint) cempound of {armyila 18; 3s described
usual Iy 1) conpound of fornmula IB, as described 25
belowpe| ow,

This invention also provides a method of treating a disease selected from the
group consisting of: gingivitis, respiratory viruses, herpes viruses, hepatitis viruses,
HIV, kaposi's sarcoma associated virus and atherosclerosis, in a patient in need of
such treatment, comprising administering to said patient an effective amount of at
least one (e.g., 1-3, usually 1) compound of formula IB, as described below.

This invention also provides novel compounds of formula IB, as described

below.
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This invention also provides a nethod of treating a
di sease selected fromthe group consisting of:
WQiogHi418s, respiratory viruses, herpes Vviruseer/US2003/023785

hepatitis viruses, HV, kaposi's sarcoma associ at ed

virus and atherosclerosis, i7fn a patient in need of

such treatnent, conprising admnistering to said

PRk #lferdiBnefiés® 9ﬁdwc%saﬁ&ygl&;oﬁipamds%né&@at@9ﬂ ¢hd Brdlip

1-3, wusually 1) conpound of formula IB, as descri bed .
considdiaga.thad phermaceuticatiy aateptapteosaltiete. g.0 votliunanpaeaiclamosalts), or

for a | B, _as described -bel ow. 04/ 011418
soivatpRrhied s irsapds R omiiingsy iy dherdne BB B ovi des

S in B A HISES pRRARS § PhbFRBré MR8 osﬁ@ﬁséo?hbﬁ'ﬁnﬁfat least

the pharmaceutically acceptable salts (e.g., sodium

one (exd., dad.dlsuly: d) cempognd of dowauladB, as delseribedrpelavdsanst a
for nul I B, a scribed below This invention al so

pharnﬁ?cggﬁ%aggl aaccﬁﬁg?tﬂ'ggg[ﬂqrcal conposition conprising at
least 5 one (e.g., 1-3, usually 1) conpound of
fornmula | B, as descri bed bel ow, and a

DETAMED RESGRIFHON O R WWENEKIN| er . DETAI LED

TRl 2o S MRTh) g i B 3 on on

each dceuefite ¢ thdopendent of itdefatisieat exdryi dthededdurtdricen Ao,
every ot her occurrence. Al so, conbinations of

combigatiens pleistituaids epdipinvasiBbles aledgseiishiblei anle ifewich i f
SUE Is ' in stabl e conpounds. Unl ess
Comb'ﬁ%msaf%gﬁéﬁ%{eértgmélls%g{n%t%ﬁéh ol Il owi ng definitions apply
t uesdh indicdtbé othradsm) tthe fetloiWing akfinitioas GipplyaihmBughout the
These_fdef.i nitions applﬂ)'/ regardl.ess of whether a 15
preseqteinadification @neyclaimse| these definiions aarly sroaidiessehupether a
torm i BECHY by TREIf B HPORpifHMBaRN Birer By, FoPbAinplef R dpfiniton of
“alkyl"ialsd applesiotthealkgli pontibroohtalkoryiomal s, preferably
umgn.  "Manma| " i ncl udes .a human beipg, d
B%ﬁe%m%ﬁ%h@h&"mﬁaﬁn%ﬁ%r manKRR G, -pr«%geﬁbgy fuman.
S Hgs r :
A GG SR B SR P PE (P g ARl being.
catkytirmeaosma, straighd qurbraectedsl gaturated hydaodarbon ahairshaving 1 to
" Al koxy" neans .an .al kyl - roup wherein alkyl is. as
20 carbgiy 33015, REOEOIRAD 1) ATDPRG SRR EIcES Ppeltl o Sarben
atoms.i Ncl ude: net hoxy, ethoxy, n-propoxy, iso-propoxy and

n- but oxy. The bond to the parent noiety is through the
et’Atkoxgkngans an alkyl-O- group wherein alkyl is as defined above. Non-

limiting examples of alkoxy groups include: methoxy, ethoxy, n-propoxy, iso-propoxy
and n-butoxy. The bond to the parent moiety is through the ether oxygen.

“Alkenyl” means a straight or branched aliphatic hydrocarbon group having at
least one carbon-carbon double bond, and 2 to 20 carbon atoms, preferably 2 to 12
carbon atoms, and more preferably 2 to 6 carbon atoms. Non-limiting examples of
alkenyl groups include: ethenyl, propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl,
octenyl and decenyl.

“Alkynyl” means a straight or branched aliphatic hydrocarbon group having at
least one carbon-carbon triple bond, and 2 to 15 carbon atoms, preferably 2 to 12

carbon atoms, and more preferably 2 to 4 carbon atoms. Non-limiting examples of
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25 "Al kenyl " means a straight or branched aliphatic
hydr ocarbon group having at |east one carbon-carbon
wdaoilee149nd, and 2 to 20 carbon atons, prefer20TPS08/023785
12 carbon atons, and nore greferably 2 to 6 carbon
atons. Non-limting exan‘pl e al kenyl gr oups
i ncl ude: et hen propen but eny
a‘kynyggf%ﬂ%yf‘%'b'ﬂeft%}‘w Pﬁﬁ’%@%‘t grRHtY”Y'o%mWNIbaﬁwﬂe%—@WFYnyl and
decyn 0 "Alkynyl" neans a straight or branched aliphatic
ydrocarbon group having at |east one carbon-carbon
t r Aml‘érrtwnd aneardn2aticombBocyalicar ratibicyclicprired eystbhy vﬁhetre:n at
carbon atons, and. nor %Ereferably 2 to 4 carb

least Oé‘tedh%g ISNRMAtG EOmpriSing %%déﬂ%ﬁ?@ﬂfﬁoms and

preferﬁSW/aU&@@% %%Z?@O c%rl%rk&f@hhs QN@)HHﬁm'tlﬂﬁ'éﬁ%pﬁémﬁ%hﬁ%f)le aryl
propynyl, 2-butynyl, 3-net but ynyl pentynyl

groupsiivciueg: pheAylyhaphﬁra/hsnd@mdrtetmhydrofmphude indanyl, anthracenyl,

d 1l mul ti.cyclic ring system wherein at |east one ring is

and UG8t i c, conpri sing about 6 to about 14 carbon atons,
anfnfalRyie FRsHY ¥ él%ﬁ?k:!;?o@p e é@ov@rb%%ﬂd%%alkyl group, as
Non-Timting exanpl’eS of suitable aryl ~groups

define{l bovdewhpraamihe atkgbhioupl is biowddriglthe parent moiety. Non-limiting

examqﬁ(? éf‘%tﬁgﬂb?ga%é}}}%g{ngﬁ%% e ??Egir”afgﬁ@‘?(%%' a%‘g defined

_ naphttadeyemeligand to an al kyl group, as defined above,

wherein the al kyl group is bound to the parent noiet

nﬁ@wlpﬁikvl"ngeqr@s sxlangied casbocyglic singe havingB ity 11 OQECQng to 7)

carborl 8ot B o HURTER B0, Blie. PR ) eTEI AR Yo 7. ggrbon

atoms Sand®hading&rd to tBréddridys. N@hhﬁﬂmﬁgmméﬂéﬁ)ﬁb?@bwk?l dreups
10 carbon atons, and nore preferably 5 to car bon

mclud%ttqyrc?@pr@%d %Wn@%(éy@l@hemle@/dwh@fgyl RO, fandgadamantyl

?@ en?’ %Iflkﬁ)é@% ?ﬂ% 5% C%aq%%r %@%P%W fg;(%egé%e% gﬂ%g y through
an 3|klﬂ@0mt Wonlitn@irg) exdripleslikyilide neaioprapginestagd d  gr oup

nd t the parent noiety through an al kyl group.
CYCIOhRB\Hmeltth ng exarrpl es include: cycl opropyl nethyl and
CY, I - ar i
e G AGERER I mibans & e 1B Xhond B HuGeRRE TG TRy

comprisargodio 40 cmsboraatzbms edrel pidferablyt ® td 90 cartvom aaimﬁsancahalvmg at
bon

havi ea on- car bon double
least OﬁPéaa@?%&a@%m %%ﬂltﬁéﬁwgr irfgerragd, eyaloglsenyl rmsdwe 5to7
carborf"ét% eﬁ’gg g'm{r?é%t?gﬁ%m SRR hud¥ QYiSpentenyi,
cyclohexenyl cycloheptenyl, and norbornenyl.

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and chloro.

“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are fluorine,

‘chlorine or bromine, and more preferred are fluorine and chlorine.

“Haloalkyl” means an alkyl group as defined above wherein one or more
hydrogen atoms on the alkyl is replaced by a halo group defined above.

"Heterocyclyl" or “heterocyclic” or “heterocycloalkyl” means a non-aromatic
saturated monocyclic or multicyclic ring system (i.e., a saturated carbocyclic ring or
ring system) comprising 3 to 10 ring atoms (e.g., 3 to 7 ring atoms), preferably 5 to 10

ring atoms, in which one or more of the atoms in the ring system is an element other
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cycl ohexenyl, cycl oheptenyl, and norbornenyl. "Hal o"

nmeans fluoro, chloro, brono, or iodo groups. Preferred
wanreosfoivaso, 25 chloro or brono, and nore prePermseno3/023785

are fluoro and chloro. "Hal ogen” nmeans fluorine,

chlorine, bromne, or iodin8. Preferred are fluorine,

chlorine or bromne, and nore preferred are fluorine

than carbdng foraxaneple "ritabgert, koryge mesrssiifan akbrk@' br gr ommbmtlon There
defi ned above wherein on or nore dr ogen atons

are nOtaﬁiéa%ﬁmﬁxvg@n At %rnﬁar%sed}térm QIBNS MYBLeRBo Fhcterred
heteroﬁgclyl'élq{a@e {SWnlg SbmdetRs EFéfBJ A&, o9<'é or thia before the

er oc c means a hon- ar ormat sat urate
heteroppeipiopot i nam@r mmahs itiegtcati leasti awgttmgeheoxjgereoc salfur atom,

respe lvptjyr %Sr,%s%g{ gg %@g‘( étorér“n etrgtr(r?gljélr? Hbg'a\'%léfz%t)) nP{hes}%qurocyclyl
can b&?ﬁﬁ(ﬁ{eﬁlgldkl(ﬁzé@ totthe EbiEsIrRifRy N-6idb)] stbmops guficxide. Non-

tons rng sstemls an el ement Ot er WO
||mutmgzemlmdfanm(tmzomémmsrm@s trichudec pirberidyl fyrrolidinyl,

piperagbibrraieB i o i tugfaldie. B58xSkn +-dioxany.
tetrahytbfuthn{ll %h&ﬂ?&ﬁﬁ)&)h'eﬁyt %ﬁdftéﬁﬁh%ﬂﬁ%ylﬁh?f erred

et er ocy clyl's have ring atomns refix aza,
oﬁdnemermme,temyohceacﬁm funetl@maicgj@ums m@ndechteelmqwbmsgroum

such gs, Byfla, yBRpzoft, g adeBral8t Bl dha ki, “The' nitr ogen
GHeﬁét‘ofazylt ﬁfeaﬁsca‘n AfdendtRS RbA6YEdIX or rRaifichslicoid epstbhy

oxi di ze o the correspondi ng oxi de, S-oxide or
comprisirg} Hitexlitding aiems, ipraferably ioahrieg awmapitowlichiene or more of

the ”"gi%g‘g'?‘gi%( %r]?/eller ' ngﬁmer?ﬁh#r%ghb?)(gﬁgér’p m%lg%'r’h{n%ér‘i{ Mgen or

sulfur, tdid@eg 8l irdédnibinatior: Prefsabdmgteroaryls donmnwlto 6 ring atoms. The
t et rahydrof uranyl, tetrahydrothi ophenyl, and

prefix aga.rafd ar Bichbelsye i heteroammheoqtaiama steansdpat atleast ainitrogen,
oxygeés%'? %E:ljﬁf%ﬁogg Fé)sth%ggg%lhlgfse@}@ggntt :?s b'?fnguéjtSng r R%o%éﬁ‘ %{bm ofa

i azo razol e

heteroahj{ €an"tidedsticradlly| Oxidirad $o tie mmaasﬂondmg)hleoxadm Narlimiting
nmul ticyclic ring system co risi

5
examilpB b S reaTyIoBRS: PyTAY, PYaGI.gukanyl. AL PYERcigH,
isoxazBfl isGthia o LR, §iFFzdlf, BraRbRT e )E bylioRt, pyrazoly
triazolyll 0[234Qh|adrazom|rtnyrazln9h pyﬁda:tlaylr qdlriwabmyjapmrnalammulal n

imidazokh Sralp vl ImideseUn kil Baaor2pays indgiyl- S2aindoly!,
benzuﬁfrdgggﬁfrbenﬁwgﬁﬂ glfunéﬁ'ﬂ\ “i‘iniéé%cﬂgf RERG né)br}fﬁ)l Yquih&zolinyl,

as a ri nltl‘ h ato

thienopwiimidydr pyirratepyrivky| amldmmjwwybiswmuﬂmyb beimzoazaindolyl, 1,2,4-
correspond&]n%%l\l- oxide. Non-limting exanples of
triazinyle pd Ylude: pyridyl, pyrazinyl, furanyl,

t hH%ﬂ-i/rJoarﬂéﬂkM“hﬁ’éeﬂiQ a heteroaryl group, as defined above, bound to an
alkyl group, as defined above, where the bond to the parent moiety is through the alkyl
group.

N-oxides can form on a tertiary nitrogen present in an R substituent, or on =N-
in a heteroaryl ring substituent and are included in the compounds of formula I.

The term “prodrug,” as used herein, represents compounds that are rapidly
transformed in vivo to the parent compound of the above formula, for example, by

hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stelia, Pro-
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20

20 i soxazolyl, isothiazolyl, oxazolyl, thiazolyl,
pyrazolyl, furazanyl, pyrrolyl, pyrazolyl, triazolyl,

wa 204mihs adi azol yl, pyrazinyl, pyridazinyl, PCT/US2003/023785
qui noxal i nyl , phthala2|nyl |nidazo[1,2-a]pyridinyl,
i m dazo[ 2, 1- b] t hi azol yI ,  bedPof urazanyl, indolyl,
azai ndol yl , ben2|n1dazolyl, benzothlenyl qU|noI|nyI

drugsias Nayel|Jelivern Syatans.i\Gl 14@1“}@6@ |Sn38ympos:um Series, and in

eawald B BRREP: s DoreRbbadaiabiefi v 0t D) G8SBRY hrfdtien,

Pharmd@ébIRALAL S @&y hnd Fabamoar Bleab kyd87 IRARSf vhich are
het eroaryl group, as defined above, bound to an al kyl

incorppratesl hersindey refetPniisove, where the bond to the parent

RS ke ek TR Pt R oML 55 {4 oo
compﬂﬁin Nthe 3Petificd iMgriceliards i the mcﬁft&aﬁémﬁuafﬁ a&nﬂleltaa@any product
mc?uded in the conpounds of forrmula |I. The t

erm

which rgsulds, w@rectlwrus@tﬁqﬁlar &Pm corapinadienof tlafbﬁa@qﬁ@@ ingraglients in the
transfornmed in vivo to the parent

spec@%oﬁ%é@ﬁh of the above fornula, for exanple, by

hyxd iugled $m ﬂw% mdizhcg@siof tgus lhr:svenug:m“ah V%ﬁggtsoue/agmo@nﬁrmmmed
in T. H guchi and V e Pro 4/ 011418
theraptitically egegriabiesamoypt fieughabamQypkvhish Pravidesdpedesired

he A.C.S. Synposium Series, and in Edward
thera%{;tﬁo%fﬁeé:?(lg ., Bioreversible Carriers i n Drug Design,

AABs0i, asmiseBhmraine aithi reféreAss de chemaral atrdcteeeg anformulas, “Bn”
Pres 1987 ,both of which, [ nco ora he
roprosantaeng. ‘" KSPasentahal el FeprBSon B lb<T B rebresents

phen );ntended to enconpass a product conpri SI ng the
speC|fied ingredients in the specified anmounts, as
\/\Rlebrmnmm/epembodimewthiotf lthis @rsvention atemscriyed)below The

tl fromc tion of t ecifi
embogiaeSHiabbads TyaBetsEr Aleans TP Lronse HEdaG n ¢ he
eb nelk dfffbmalay angA omoaas.oX fecAi 50 reamd Bi0A BRANS
a t her apeut cal Iy accept abl e amount él .e., that

anmount whi eutic

effec e) . | i 'qﬁef es@nce to
chem ¢ % K it Br\ gsent s

belk " Bt ~ " Me" Hepr net hyl ,
and éfho"i epr ees?lgnt Z phenyl . i F@Hr eseneatl

enbo { of this|{invention re descri bed hel ow. The
enbodi nent-8Ahave been nunb@@A Ebﬁmﬁlﬁmé@ f
ref erence bher@o

Wikl 2

3.0A

4 0A (Example 1207)

N A
?@ ) () S R\’Q j;f
00 N NN
OH H » OH H
5.0A (Example 2050) 6.0A (Example 2047)



Compounds of fornulas 1.0A, 2.0A, 3.0A 4.0A 5.0A and

6.0Aare: OOOOVNNNONNOOOMHHOpPpHHHDO
wh.204/021404 (Exanpl e 360.110) O OF F O O F, NPHT/NG2043ML23785

1I~-N /-~/ OOHHOOBKHHT 3.0A 4. OA (Exanpl e

1207) SOOSOO0O \,M ~~Hand ~\, N/ O OCOCHHN

O00 OHHH/ 205 OA ( Exanpl e 2050) 6. OA (Exanpl e

2047) WD 2004/ 011418 PCT/ US2003/ 023785 11 For t he

nmet hods of treat nent th?‘ use comnpou

f
For daa Ergiheds of hisatmentfingt e%%%m&gna gqr ?%%Aa%ii'%sc”bed
aboveose}(d Q:'oﬁ%ﬁou%ds oh‘nh\a"fA5 d the pharmaceutically
e sal , SOdI umor calciumsalt) and
soI vates ther eof OA is selected fromthe
group consi sting of : Z\ y % ke RT RS RT RS 27 (\
ZL1 NI N N10 — (1A)
B _A
N N
H H

5 and the pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates

thereof, wherein:
A is selected from the group consisting of:

(1)
R’ R® R’ R®
%)QC )Qg )QKJ
10
R’ R R R® R R
‘X@ ‘K@ XQ
R’ R® R R® ] RS

2T %)%o 5T

15 ! . !



RT RBRFT RBRFTREBO I \ (\ NON \ NOR7 R8 RT R8

RT RBRFT RB ~~S) OO)NH RFT RBRT RB\ r \ RT R$
wO0,20@/0014481 R8 01 RO RO RO 0 15 ' WD 2004/ 01p¢18S2003/023785

PCT/ US2003/ 023785 12 R7\ 8 \x--OR7 RB S5R Rs n X

X X 0O RBRBRS ---0 R/7 RB2ZRR8 0 R8 5 R7 R8 R7 R8
I \ "Zz2\ 0s) eg., 10/8 e.qg.,
R R’

X
8 X X
R ' RB 1 RB 1

R’ R8 R7 RS
ko ks
) %, U %, U
p
R8
5 ? 1 3
R’ R® R’ R®

%)Qz
o/ s/

= eg. by

10

Ny [ 2

e.g.,



WD 2004/ 011418 PCT/ US2003/ 023785 13 R7 R8 R12 R7 R8

R7T RB NA~Z-~-CNNNN R/77 RBRT RBRT RBp'" N S
wOl2004R71488 N ~ Z z and 5 N R38 R8 (2) R7 R8 RPCRBSEN3/023785
R8I\~(NN~(I\I\ 10R7R8R7R8R7R80I NCO

c~ | N 21 N O R7 RB RY ?(8 R77 RB Rt R8 /7-0 -0
NHN ~~~/ N ~ N/ W 2004/011418 PCT/ US2003/ 023785
14 R7 R8 '-- QR? R8SR7R7RQ§/ N R’ RS
31)(( i )K )K
R’ R® R’ R® R7 RB
|
‘z'l’zﬁ I/N 12'% )LLL &
R’ R8
XN ) e
Lz?. ~ Y g Z and g
5 N , R® R
(2)
R7 R8 R7 R8 R7 RB
K | A K | SN | A
~N Y 7
10
N
fﬁ@ T 70
/N\O , 7 , = ’
R’ RS R’ R® R’ R® R’ R®

S )K//\o 40 S~NH
R WS



N X XX O0ORBRIRS R7T RBRI2/ R7T RB Ak p NN % |

8/> N NN 5R7T RBRT RBRT RBN\ 1\ N N/
wanw4R31488 10 wherein the above rings of sai #CAUS2003/023785

groups are substituted with 1 to 6 substituents each

i ndependently sel ected from 1the group consi sting of:

RO groups; 15 (3) R7 R8 R7 R8 R7 R8 0 WD 2004/ 011418

PCT/ US2003/ Q2378 15 R RB RT RB Og R/ RB RT RB -
r O NNS a e. (

?’?4 /AN R7 Rs R7 R®
VN
X
X X
8
R 1 R8 1 RB

R’ RS R™2

i %Xm oY

10

wherein the above rings of said A groups are substituted with 1 to 6 substituents each
independently selected from the group consisting of: R? groups;

15 (3)

7 8

SR



wherein one or both of the above rings of said A

groups are substituted with 1 to 6 10 substituents
weacdy/oindependent |y sel ected fromthe group CORETAISRNG/023785

of : RO groups; (4) R7 R8 R% R8 and o O- RB OR9 RO

RO WO 2004/ 011418 PCT/ US2003P023785 16 wherein the

above phenyl rings of said A groups are substituted

with 1 to 3 ROBEtituents gagt® i ndependent|y sel ected

fromthe group)onsisting ok/ RO groups; and 5 (5) R7

R8R7R8R%28 ‘\ Ry S NN NNRO RO

R7 R8 RO R7 R8 RS R7 R8 R7 S| RTRB }--RO

\’7 10 RI3™N¢ \R14 , Bis

\~ NLRB and \ R8a “
selected fromthe gpadp consistihg/of RS R5 R

goeiive

+ and

egd.,

wherein one or both of the above rings of said A groups are substituted with 1 to 6

10  substituents each independently selected from the group consisting of: R® groups;

(4)



criiiiiiii R4 R RR NN NH 15 H R1I0O WO 2004/011418
PCT/ US2003/ 023785 17 RS R5 R12 ZNH R6 R4 R6 R4 N O
wera045114183 ( / R NNNH OH R10 11 R12 R12 R | PCTNSDOOBI023785
\ S~ NRRRRRRR, RR2 RM RLORI2 1 RIO NN N
)>NRB s R3WH 5 R R2 A2 0 R4 W ONRIRIR3 6
RREREN T HOHOH RARBSSRI1IS / NR3 and R2
wherginffze Rbove phenyl rings of said A groups are substituted with 1 to 3

substituents each independently selected from the group consisting of: R® groups; and

5 (5)

R’ R8 R’ R®

e e e kgl

7 o8 R’
R' R | R RS
%1 9 N 8 X and
>——R "R L%ﬁ <8

10

B is selected from the group consisting of

o

15



10

10 nis O0to 6; pislto5; Xis 0, NH or S Zis |l to
3; WD 2004/011418 PCT/ US2003/ 023785 18 R2 is sel ected

wonramwoihas gr oup consi sting of: hydrogen, OH, -€COUSH03/023785

-SH, -S02NR13R14, -NHC(O) R13, -NHSO02NR13R14,
-NHSC2R13 , -NR13R14, -C(ONR13R14, - C(O) NHOR13,
-C(O NRL3CH, - S(02)0OH, -0OC(O R13, an unsubstituted
heterocygfsic acidic functi ogal group, and a_
subst,i t utjed heterocyclic acfdi c functional gﬁ‘oup;
Relg_5~theffe are | ko 6 dubstdst uent R%Qn s d

or r'-i & group consi sgjng of :
hydrgg;en, cyano, hal ogenNTdl'kyl, al koxy, - OH
-OCF3, -NO2, -C(OR13, 10 -C(OOR13, -C(O NHR17,
-C(O NR13R14, -SO(t)NR13R14, -SQO(t)R 13, _C(ONR 13 OR
14, unsubstituted or substituted aryl, upsubstituted
or,substituted heteroard/f, R31 R13 OR13 RN P1-R31
RA-NNL ST | and C/ 0 0 N R14 lré/wher in there
are t ubstitu said substjjtu aryl group
ang bstitue dependenf el epted from
the gro p consi stR*g oX: gr,oupsi” and erei'n there
are | t8 6 substituentR%n said substitu®ed heteroaryl
group and each substituent is independently sel ected
fromthe group consisting of: RO groups; each R5 and
R6 are the same or different and are igdependently

sel ecteg'¥rom 20 the group consi sti ng’of hydr ogen,

hRlQgen/ alkyl, akkoxy, /- CF3, - OCF3, , -C(OR13,

- C(ON c(O N -SO(t~NR13Rl4, fC(O NR13OR14,
cyangx. /unsjbstitute stitut d
updlbst\ t ut‘ed or het up; ,

wher ei nrfhere’ are
substituted aryl group and each substituent is
i ndependently selected fromthe group consisting of:

R9 groups; and R12

O
]
RN 0w M. RS R4ji“j[R6
| ]
OH , OH . OH

Ry
R3 S\ S R1 1 S %777
N /
\ / Ra/% and W
R2 rrfr‘ ! R2 R3 R2 ;

nis 0to 6;
pis1io5;
Xis O, NH, or S;
Zis 1t03;
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25 wherein there are | to 6 substituents on said

substituted heteroaryl group and each substituent is
wondependent |y sel ected fromthe group consi st pagusten3/023785

RO groups; each R7 and R8 is_independently selected

fromthe group consisting o 8 H unsubstituted or

supstituted al kyl, unsubstituted or substituted aryl,

URS mmctmdmmrthegmm comlefmmeft brydevgen, OH, —C(O)OH "_SH,

AR Tl e 1 b S AR (I

-C(O)Num13t Lt N Conal kylo, &@ms u@@(cbgwegn QUnsWiBstituted heterocyclic
2004/ 011418 PCT/ US2003/°023785 19 substi t ut ed

acidicdyactismat greunand a cobstiteted oeRRLIRIE acidikfungtional group; wherein

there %lfek ig%f b ?L@)n gtfé’r%ls ?%l stia?@ §'&5B§t{fﬁ@§ J\A}ﬁﬂgrrog%';{eg%ggfd?c filnctiGh& group
each SubstitidritiRindiIhdepehdBRtigseleRied ﬁ“«ﬁmftﬁéggrﬁaﬁ Ronsisting of: R®

substitutent is independently selected fromthe group
groupgopnsi sting of: 5 a) hal ogen, -CF3, c¢) -COR13, d)

-%gﬁig%| NR?&?? cfgqgfy)s éc}r?%? fr Ogrilgmecgl%ﬁ eonsnstlng of:
hydrog@ﬂI efende htalogeﬁegm/: leilkoxwl )Olt-!S(Lj@ag YOE, Wkene @(@Raﬁ
ende ecte
C(O) AR e ORNEIR R (UNRIR RerRntiR RS, cPel - BJOINR “OR™,

unsub_s@@.@%% s%stb t&%%g?stﬂ%@ec{ W&i@éﬁa’t@o&w]i NR

13C(O R14 , and s) -NR13CO2R14; (fluoroalkyl is one
non-limting exanple of a‘g al kyl group that is

substituted wst h ’ _OR®
| N N”
?g | and C.

14
R30/N R

wherein there are 1 to 6 substituents on said substituted aryl group and each
substituent is independently selected from the group consisting of: R groups; and

wherein there are 1 to 6 substituents on said substituted heteroaryl group and each

substituent is independently selected from the group consisting of: R® groups;

each R® and R® are the same or different and are independently selected from
the group consisting of hydrogen, halogen, alkyl, alkoxy, -CF3, -OCF3,
-NO,, -C(O)R™, -C(O)OR"™, -C(O)NR"*R™, -SO4NR"*R™, -C(O)NR"0OR", cyano,
unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl group;
wherein there are 1 to 6 substituents on said substituted aryl group and each
substituent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each
substituent is independently selected from the group consisting of: R® groups;

each R” and R% is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or

substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or



10

15

20

25

30

25 hal ogen); RBa. is selected fromthe group
consi sting of: hydrogen, alkyl, cycloal kyl and
woyel4maidy| al kyl ; each RO is independently sel ecrad2003/023785
fromthe group consisting of a) -R13 30 b) hal ogen,
c) -CF3, d) -COR13, 13 e)190R WD 2004/ 011418
PCT/ US2003/ 023785 20 _f) -NR13R14 g) -NO2, h) -CN,
substituted Sgam&yleﬂkyl) ~COIRRRBR "R K) alkaryiz ey, and)cycloalkenyl;
-NR 13 7
and WN@W"P#“‘?{)? APING QUBSES (@ed %%%Cgfz%ﬂ%%epéacisggéﬂtmed R

®
and R gﬁdtfprs {%’r@iﬂpf?‘a({;ﬁsdlﬂ)psrtl&ltgégg'ﬁ@&%é d]’?!gﬁl‘geéégecﬁsﬂﬁr&n éhe group

consmugsdﬂtut ed wwth one or nore (e.g., one) -NRL3R14
group . 0. é NR13R14, wherein q is 1-6, usually I
to 2, @hd pP¥PEFBbIy 1), and r) -N(RL3) SCRRL4 (e.g.,
R13 i s )H andcRl4 is alkyl, such as nethyl); each R10
and R11 is |ndep ndent |y sel ected fromthe group
consi st)i ng e@Qﬂg

d) -OR",

e) _NR“R™

f) —NO,,

g) —CN,

h)  —SO,0R™,

i) -Si(alkyl)s, wherein each alkyl is independently selected,
i) —Si(aryl);, wherein each alkyl is independently selected,
Ky  —(R™),R"Ssi, wherein each R" is independently selected,
1) —CO.R",

m) —C(O)NR™R",

n)  —SO.NR™RY,

o) —-SOR",

p)  —OC(OR®,

q) —OC(O)NR®RY,

r)  -NR®C(O)R"™, and

s) —NR®CO,RY;
(fluoroalkyl is one non-limiting example of an alkyl group that is substituted with
halogen);

R% is selected from the group consisting of: hydrogen, alkyl, cycloalkyl and

cycloalkylalkyt;
each R? is independently selected from the group consisting of:
a) R®,
b) halogen,
c) -CF3,
d) —COR®,

e) —ORW,
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hydr ogen, al kyl (e.g., Cl to C6, such as nethyl),
hal ogen, -CF3, -OCF3, -NR13R14, 20 -NR13C(O NR13R14,
woobhi4/1 Q1) OR13, -SH, -SQ(t)NR13R14, -S02R13, PCT/US2003/023785
-NHC( O) R13, - NHSO2NR13R14, -NHSO02R13, -C(O NR13R14,
- C(O) NR13CR14, -0C(O R13 and@Ocyano; RI12 is sel ected
fromthe group consisting of: hydrogen, -C(O ORL3,
unsubsf)i t ut etlRIPREybstituted aryl, unsubstituted or
substituted ﬂ teroaryl, unsubstituted or substituted
aryl al Ryl , dnSabstituted or substituted cycl oal kyl,
unsubsh?tute@»gr 25 substituted al kyl, unsubstituted
or substituted cxgloalkylalkyl, and unsubstituted or
substi tut ed-BepBroaryl al kyl group; wherein there are 1
to 6 sybsti tg@n@@gﬁm he substituted R12 groups and
each slbsti fdeAt i s i ndependently selected fromthe
group kponsisR'MgOr{™ RO groups; each R13 and R14 is
i ndependent |y selg;tgd fromthe group consisting of:
H  30)unsub©QNBI&®*or substituted al kyl,
unsubs 'tutgﬁ%?ﬁ éy s4ituted aryl, unsubstituted or
substi Ut ed é? aryl', unsubstituted or substituted
aryl al Kyl , upeuR$tituted or WD 2004/011418
PCT/ US2003/ 023785 21 substituted heteroaryl al kyl,
unsubs®} tuted or substituted cycl oal kyl, unsubstituted
or substituted.cycloal kyl al kyl, unsubstituted or
substituted h er/NycIic, unsubstituted or
substi tut ed dBKgabNyl, and unsubstituted or
substi tut ed het engeycl oal kyl al kyl (wherein
"heterocyloalky“j nmeans heterocyclic); wherein there
are | to 6 substituents on said 5 substituted R13 and
R14 groups and each substituent is independently
sel ected from the group consisting of. alkyl, -CF3,
-OH, aPkoxy ?lkamtest%ﬁw aYityene pr mrasal(R -, orG)+@HI dups (e.g.,

I : . reyl t kyl,
(CHeF LB G B G LB AR O RAREM NG Srre,
-C(O) R4p, - SkgRidbgtituted ddith dhebr Ridrei (8.g10dnd} —RIFEIE group
W’I’Q -NHgSﬁQ)NRlSRm; .or 10 R13 and R14 taken together
(eg., JaNR TR T rWRRIRIN s 16 isalin d ke . eadipvefarablyrbupad
-C(O 3R1 Y 13f; n ' .
subst1 Bt ed SO ASTRG T8 ds ods £ A8 RIR AR b Phethv
Jeach R'Mant &'&is independsrtlyi selectad fror shel groutgconsisting of R,

opt i [ ont ai ni ng one addjti onal heteroatom
hydrogen Ik de1g.ofyy thEogrias Bt iMaloatn, -6F s @abe: NRIZR™,
NR13 b IBr e § ak 3 3g3Hhey 40 3 . 1
NR %‘2 'tqﬁt lﬁe’d @}m(‘ﬁ?g%ssﬁdg%‘ﬂ%?@’ %észﬁ s QHC(OR "

-NHSOHRER Y, INHBSO3REY) b@((D)NFéWF&“,Gﬁ)(OI)NR%(géP“f, eOBQ)RHeand cyano;
 REiBseIated fRm I8 D s00SIDAG: Brlogaar-CLOIOR ™,

unsubStRAsY tbyggbgf@tém fiﬂ\grﬁg%f{itﬁ%co‘éérg%t?s‘ﬁt&t‘éarﬂétQFoag)cl?HRsubstituted
or substituted arylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted alkyl, unsubstituted or substituted cycloalkylalkyl, and unsubstituted or
substituted heteroarylalkyl group; wherein there are 1 to 6 substituents on the
substituted R'? groups and each substituent is independently selected from the group
consisting of: R? groups; |

each R and R™is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or

substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
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hydr oxyal kyl , al koxy, al koxyal kyl, aryl al kyl,
fluoroal kyl, cycloal kyl, cycl oal kyl al kyl, heteroaryl,
woet@rooany! al kyl , am no, -C(O ORL5, -C(0O NRL5RRET/US2003/023785
- SO NR15R16, -C(O R15, 20 -SP2R15 provided that R15 is
not H, -NHC(O NR15R16, -N ) OR15, hal ogen, and a
het erocycl oal kenyl group (i.e., a heterocyclic group
substituted heteroatylalksys ungihstituted orpubsttuied gydnalkylt ouisubstituted or

. ' ' 0., NH N 25 5 d 6 i .
substft cheladiiPRuudipstitied br FRRSRRNCeRen el iy Sstiuted or
substiftted flikialkyAr ad uAsBAtIORL orGBlsaalt&y h_e&!?@cgt%@lkﬂéw {wherein

is selected fromthe 8roup consi sting ..

R17
‘heterosydealkily Imearsdpeteyocyclic)s eindhekg are hiel 6 substituents on said

b8P SR ol D bey SObSGLE, 4 0L b0Rsdctod o

the grofREASistimgl of: G NRFSRA0H, WRoxQ04AD lakgiblkyl, fluroalkyl, cycloalkyl,
d Sﬁg?uszoos OZB?E% 22 each R199 nng2 ¥ i Y

cycloaikyideinBeterparys diaseroayiakkyhr NER i o6 (O IRL, SE(@UNRFR'™
| AV i5 f h
SOMRIRE, SR PSR pRAea gk o Bt AS hEfoakhoght e

-NHC(@G&RK‘ER‘%b@Vi ded that R15 is not H 5 each R31 is

i ndependently sel ected fromthe group consisti ng of :
sahsk Ry yigkan tageiPer with 4be sitragan-theyrare attachedteén the groups

. W . .
-C(ONRE < B BINIY R Brmt PR E A e S BRhod Biuateg
heteroayelid rin@ (ftreserablyl 4 G¢a7smemisaed heterbsyclicutimy), 8l ring optionally

.groups ang..each substituent is _independently sel ected
Conta'%\nsrﬁf)%éggiiﬂeu@meéﬁw%miSr?éefaf%.g fiam jhe gruRgRAsIstig!: O, S and
18. - L [ s : 1h 14

N, afEkin ek P03 b RSP KNG KBS T o

groups .60, thereis 2 fo Breubdtilments onfthé hiagrfetrhed svheh the ¢ ot R™
ound f formul

‘aroupsE (aken AR e TEoGH st BoHre Boua) and each

sobsQUBTIRdehjerty RYEGBIIRTind SRAZRTRIAE] B Bl ant yarosy
hydroxyaéiol, ralkoxyt, latioxyaikyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloatkylalkyl,
heteroaryl, heteroarylalkyl, amino, -C(O)OR", -C(O)NR™R®, -SONR°R¢, -C(O)R™,
-SO,R"™ provided that R" is not H, -NHC(O)NR'R'®, -NHC(O)OR'®, halogen, and a
heterocycloalkenyl group (i.e., a heterocyclic group that has at least one, and

preferably one, double bond in aring, e.g.,

Q)\f

k]

each R"™ and R is independently selected from the group consisting of: H,
alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl;

R" is selected from the group consisting of: -SOsalkyl, -SO,aryl,
-SO.cycloalkyl, and -SOzheteroaryl; ‘

R'8 is selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R"®,
-SO;R" and -C(O)NR™R?;



conmpounds of fornula | A wherein Bis selected fromthe

group consisting of: (1) R5 :'"~ 4 3 20 provided that
we3o0d4om141ki s group i s selected fromthe group PCT/US2003/023785

consisting of: -C(ONRL3R14, R31 N13 ioR 13 R31 and

-14 OR30 N (2) RI~-N~ RZ2 R2 W 2004/011418

PCT/ US2003/ 023785 23 (3) RI1 S R3 R2 (4) R12 NON

BacRR"° 2ind5x2°Rd thddpbadiintiR8eRctddBirom the group consisting of: alkyl,
aryl and heteroaryl;

R is selected from the group consisting of: alkyl, cycloalkyl, -CN, -NOa, or
-SO,R"™ provided that R' is not H;

5 each R%'is independently selected from the group consisting of: unsubstituted
alkyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl and
unsubstituted or substituted cycloalkyl; wherein there are 1 to 6 substituents on said
substituted R*! groups and each substituent is independently selected from the group
consisting of: alkyl, halogen and -CFs3;

10 each R* is independently selected from the group consisting of: H, alkyl and
cycloalkyl; and
tis0,1o0r2.
Embodiments of the methods of treatment that use compounds of formula IA,
as described above, are described below. The embodiments have been numbered for
15 purposes of reference thereto.
Embodiment No. 1 is directed to the the methods of treatment that use
compounds of formula IA wherein B is selected from the group consisting of:

(1

20 provided that R? for this group is selected from the group consisting of: -C(O)NR™R",

14
o Rso/N R ;
2)
12
\
S
R3
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R12 R1I0 1 )~N R3 R2 and 10 (7) RA s R3 R2 wherein
all substituents are as defined for the novel

woanpounds of fornmula |A Enbodi ment No. 2 i spdimsedosd23785

to the the nethods of treatnent that use conpounds of
formula | A wherein B is: W23004/011418
PCT/ US2003/ 023785 24 R5 R4 4R R 3 Rwherein R3 is
sel ect@ fromthe group consisting of: -C(O NRL3R14,
31 R13 .OR13 RN PI-R31 R14 -1' N 11 II | and Q 14
0 R30, N R and aRl other substituents are as defined
in formula I A Enbagdi nent No. 3 is directed to the
the methods of $tr nt that use conpounds of
formJIaIAva in BSis: R5 R4 R6 RI\1 /1 RI4N\C

R

R2

?

R12
/
N/N
L/
R3
R2 :

4)

(®)

(6)

(7)

R1O
R12\
N7\
T~
Ra
rR> -
R12
|/
R3
2
R ; and
R4
/ S
Rs —
Ry

wherein all substituents are as defined for the novel compounds of formula IA.

Embodiment No. 2 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:
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15

11 2 O R and all other substituents are as defined in
formula I A. Enbodinent No. 4 is directed to the the

worbhamdsi1®f treatnent that use 10 conpounds oPCTmiSmeB@a23785

| A wherein Bis RS '14R R13 R14NO O RR13 and R14 are
each the sane or different %4ky| group, and all other
substituerts are as defined in fornmula | A. Enbodi nent
No. 5is directed to the the® nethods of treatnent that
use 15 conpounds of formulp | Awherein Bis R R4 R6
RL3~ W\ 14 RO WB260041011418

PCT/ US2003/ 023785 25 and R2 is -OH and all other
substituents are as d%ﬂ' orrmula 1A or (2) R
is -OH and R13 and 4 ark each the sanme or
different al kyl group, and Ril other substituents are

spBef i ' (Pragh] | i AEN 3h® directed

whereffERY s qleleliTro i dfode ol B Lo BANRIRE, G b
of fornuIaIA3¥\herein B RS R R2 R3iso§§&ected
fromthe gpodp consisti n'g of S R31 R13 ORY3

p—R31 R14~ /1
I | and SN
0 R30/N R

3

and all other substituents are as defined in formula IA.
Embodiment No. 3 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

Rs
R R®
N
R147 \ﬁ
0 R?

and all other substituents are as defined in formula IA.
Embodiment No. 4 is directed to the the methods of treatment that use

compounds of formula IA wherein B is

RS
R* R®
R13
N
/ N<
R14 ﬁ
0 R?

R" and R' are each the same or different alkyl group, and all other substituents are

as defined in formula IA.
Embodiment No. 5 is directed to the the methods of treatment that use

compounds of formula IA wherein B is

R* RS
13
R\

N
R™7 \ﬁ
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N FR31 RI4,N11 1 I I and CGC1 OR300 - N and and all

ot her substituents are as defined in fornula I A 10
wanbadinast No. 7 is directed to the the net hodeT®i2003/023785

treat msnt that use conpounds of fornula | A wherein B

is R5 \ ::i~R R3is sel&dted fromthe group
conglstln of. R31 RI3 OR1I3 N P-R31 R14~ 111 1| |
and (AhR° @ —OHR30d alivtRen sulsstitzennts ar©ds dzainhedlih fatida IA, or (2) R

b t efi d
~OH, el %'3. AR S adth T e or Rttt ee By drouns Aas el dkaer

substﬁﬁénts@g%%e@finff@fnﬁﬁibEIA| A wherein Bis: RI3/ N\
R14 R2 WD 2004/ 011418 PCT/ US2003/ 023785 26 R2,

RE:mbcaimeRwoaﬁes aisred@fdu tadte e muthpdsintiseatméntrthat ase
tltuents are as defined in
comppgpﬁ%ﬁgfqrmui%%% I\:ib. 9 is directed to the the

met hods of treatment that uge conpounds of formula I'A

V\/hereinBis:R13I'4I\I 4a560R2
R R
R3
R2

R?is selected from the group consisting of:

R31 _OR"™
%IL— R31 R14/
I R”‘

/
R30

and all other substituents are as defined in formula IA.
Embodiment No. 7 is directed to the the methods of treatment that use

compounds of formula IA wherein B is

R2
R?is selected from the group consisting of:

R31 N /OR13
|
P__R31 14/ 1!
% 1l _ R C\
R30/
R? is —OH, and all other substituents are as defined in formula IA.

Embodiment No. 8 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

IS
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R2 is -OH R13 and R14 are as defined for conpounds of
formula and all other substituents are as defined in
woarmmoiasi8 A. Enbodi ment No. 10 is directed to pogushm3/023785
nmet hods of treatnent that use conpounds of fornula I A
wherein Bis: RI3 11 NRIZ10 OR2 R2 is as defined
for conpounds of formula IA, R13 and R14 are the sane
R?, R'®rall Ri‘esems defitad fogiconmpoumadd afifornoadlbaA, snbisilidthent s
areas defined for conpounds of fornmula I A Enbodi nent
substijyentsiare as defined sufor@utanb-t he met hods of treat nent

oo TR T RSBt Bl

Comp(ﬂjndé;ldfff@frﬁﬂlbwwyérgjm B8up; and all other substituents
areas defined for conmpounds of fornula | A Enbodi nent
No. 12 is directed to e tpe net hods of treatnent
that use conpounds of If or erein Bis as
described in Enbodi mepdN-Ner sH RS 20is H,
R6 is H and all otHWer substi yegts areas defined for
conpounds of fornula I A (Errbo%ll ment No. 13 is directed
2 is JOH! R h@ éﬁkgwebh?% defindd S BRSO ofFS AnuRCARPHN 6%#
rern Bi1s as described in Enbodi nent .
substltltenManresaﬁdemsed irsfoAmuR6IAs H, and all other

sbti,tue areas.defin of .forpul
BB (s diseted Kinedhe FROPGRAS R Rh i use
compounds of fornula IA

comp notséclﬁﬁbgﬁpfg %Q@ggtégfl%gd in Enbodi nents Nos. 4, 5, 8
and WD 2004/ 011418 PCTHJJSZO 3785 27 9, except
that R13 and R14 are edch , and all other
substituents are as defN-g f¥mmul a | A. Enbodi nent
No. 15 is directed tR*thg hods of treatnent
that use conpounds of f@mulB I A wherein Bis

R2is &% déefC ne%df CSFH orth‘f'tdgro??@rn?tﬂgﬁ)\shmgn@h” are the same or different

alkyl group, and all other substituents areas defined for compounds of formula IA.

Embodiment No. 11 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

R?is —OH, R™ and R™ are the same or different alkyl group, and all other substituents
areas defined for compounds of formula IA.

Embodiment No. 12 is directed to the the methods of treatment that use
compounds of formula IA wherein B is as described in Embodiment No. 6, R*isH, R®
is H, R® is H, and all other substituents areas defined for compounds of formula IA.

Embodiment No. 13 is directed to the the methods of treatment that use
compounds of formula IA wherein B is as described in Embodiment No. 7, R*isH, R®
is H, R%is H, and all other substituents areas defined for compounds of formula TA.

Embodiment No. 14 is directed to the the methods of treatment that use

compounds of formula IA wherein B is as described in Embodiments Nos. 4, 5, 8 and



RI1 RI2RI21 N\ SNON RBRRBR322R 5, , 1
RIO R12 12 1 R ~NR N: 10 R3 and R3 R2Z R2 wherein
walbo4gabasi t uents are as defined for fornula | ACTA82003/023785
Enbodi ment No. 16 is directed to the the nethods of
treatment that use conpoundé of formula | A wherein B
is: RI1 S R3 . R2 wherein all substituents are as
9, exddpt inRR P end R rarkadch. mEthyh dindedlt otNer sliBsiitaedis &@t fddefined in
to the the nethods of treatnent that use 15 conpounds
formul M.ornula | A wherein Bis: RI1 SR3 2 Rll1is H and

bR ke 13 TR Qe R R rEE PR & h IR it use

compbiedd oBRirmubalA whereia Bizoseiested ffraho thne bmdp%@ﬂimstangﬁoﬁ
is: WD 2004/011418 PCT/ U82003/11023785 28 R1 112
R R

R10 R12
R12\ R10 ‘\i
T
R3 and R3
R? R?
wherein all substituents are as defined for formula IA.
10 Embodiment No. 16 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

37N
T~
R3
R2
wherein all substituents are as defined for formula IA.
Embodiment No. 17 is directed to the the methods of treatment that use

15 compounds of formula IA wherein B is:

R11

3TN
T
R3
R2
R'is H, and all other substituents are as defined in formula IA.
Embodiment No. 18 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:
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15

SR32 Ris -CH and all other substituents are as
defined in formula A  Enbodinent No. 19 is directed
woaQoddhve14ike net hods of treatnent that use conpoumgs006/023785
formula. I A wherein B is: R}% SR3 52 R3is
-C(O NR13R14, and all other“substituents are as
defined in forrmula I A Enbodi nent No. 20 is directed
to the the methods of treatneRt that use conpounds of
formula I A wherein Bis: RL R3¢4- 2 10 R3 is
-S(OtNRI3R14 (e.g., t is Z)\anfl all other
substituents are as defin iNn fermula | A, Enbodi nent
No. 21 is directed to tRE th& nethods of treatnent
that use conpounds of fornul® | A wherein B is: Ril

L TN
Enippdidirmant NO. 125 difedibd &6 tROtHeOmblddsher trRitheds et use

treatnment that use conpounds of fornula | A wherein B
compeendsygs fppnulaotfywherehth 852003/ 023785 29 RI1

R11
7N\
=

R3

%

R3is —-C(O)NR™R™, and all other substituents are as defined in formula IA.
Embodiment No. 20 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

R%is —S(OXNR™R" (e.g., tis 2), and all other substituents are as defined in formula
IA.

Embodiment No. 21 is directed to the the methods of treatment that use
compounds of formula IA wherein B is:

TN

R3

-
:UN ;U:

R?is —-OH, R? is =C(O)NR™R™, and all other substituents are as defined in formula
IA.
Embodiment No. 22 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:
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SRBR Ris -OH and R3is -S(OtNRL3R14 (e.g., t
is 2), and all other substituents are as defined in
woarmoiai8 A. Enbodi ment No. 23 is directed to pogushm3/023785
nmet hods of treatnent that 5 conmpounds of fornula
| A wherein Bis: RI1 S R3 R2is -OH R3is
-C(O NR13R14, R11 is H, and aIJ, ot her substituents are
as defined in formula | A ERodi ment No. 24 is
directed to the the nethods Of tgyeatnment that use o
compounds of fornula IA is: RI11 S R3 2 R3
is -S(OtNR13R14 (e.g t ,Seach R13 and R14 are
t he sane or dlfferent ®d ar sel ected fromthe group
consi sting of: H and al kyl (é?g , methyl, ethyl,
IS9P 3.an. iyl I
R 1o CRPAIERE 18nS QRN Yo oL Y S TN, R
defined mforaiulagAof : H and ethyl, and preferably R13 and R14
are ethyl.and all other substituents are as defjned

imbedimant No 23gsustigcirghio the. the snethods of freaimept thek use
that use conpounds of
compdifis TRAGRATATA WEERITBR: L0t 15° CRTBoLnaR Ol 6
-S(OtNR13R14 (e.g., t is 2)r'R11 is H, and each R13
and R14 are the sane or different and are sel ected
fromthe group consisting$ot\ Hand al kyl (e.g.,
met hyl, ethyl, WO 2004/013141 / US2003/ 023785

RS

RZ
R?is —OH, R® is —-C(O)NR™R™, R" is H, and all other substituents are as defined in
formula TA.

Embodiment No. 24 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

R11

$ N
s
R3

R2
R?is —~S(OWNR™R"™ (e.g., tis 2), each R and R are the same or different and are
selected from the group consisting of: H and alkyl (e.g., methyl, ethyl, isopropyl and t-
butyl). In this embodiment, each R™ and R™ are generally selected from the group
consisting of: H and ethyl, and preferably R and R" are ethyl.and all other
substituents are as defined in formula IA.

Embodiment No. 25 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

R1‘1

SN
—
R3

R2
R®is ~S(O)NR™R™ (e.g., tis 2), R" is H, and each R" and R™ are the same or
different and are selected from the group consisting of: H and alkyl (e.g., methyl, ethyl,
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30 isopropyl and t-butyl). In this enbodi nent, each
R13 and R14 are generally selected fromthe group
woansigiding of : H and et hyl, and preferably RlBCamg20@3423785
are ethyl.and all other su 8tituents are as defined
in formula | A Enbodi nent 26 is directedtothe
the net hods of treatnent that use conpounds of
isopropyt &t &butyluhler tisneBbiodiments eash R3® aad arg geBEralgselected

from th3 g bERT R AL ST 2P byt B brefBidbil R Pl e ethyland al

other EubSHuBRBRtardas defined idifbaAti@dAL 0 the the nethods of
treatnment that use to compounds of fornula | A wherein

E=mbodiment o6 15 directpd to the thrsmethody @) treaterit thatiuse

I £ i ndependently selected from
CO”“@@% ?P@%n§%§¥9g@ Eéé5$f al kyl, unsubstituted
het eroaryl and substituted heﬁeroaryl, and all other
substituents are as defined i/n fornula A In general,
one of R13 or R14 is 15 a$ .g., nmethyl). An
exanpl e of a substituted hgteyoaryl group is N
Enbodi ment No. 28 is dig tocthe the met hods of
treatnent t hat use conpounds of fornmula | A wherein B
R%l R R2 20 EQ is -S(OtNRL3R14
2is QHgR’ is —-SKORNR R (e 1 lSaaadRe st s gh Ol Subttuents are as

fferent and are selected fromthe group
defne?‘""ﬁ%@%w% Hand alkyl (e.g., nethyl, ethyl,

l Eﬁmwénmd. 27 R oted 20 thatHe WlRIdsSoRRdtinean tisatalse
as defined in WO 2004/ 011418 PCT/ US2003/ 023785 31
compounds of formula IA wherein B is:

R11

ST\
=
R3
R2
R%is ~OH, R%is —-C(O)NR™R"™, R is H, and R"™ and R™ are independently selected
from the group consisting of: alkyl, unsubstituted heteroaryl and substituted heteroaryl,
and all other substituents are as defined in formula IA. In general, one of R®¥orR™is

alkyl (e.g., methyl). An example of a substituted heteroaryl group is

Embodiment No. 28 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:
R11
STN
S
R3
R2

R?is —OH, R® is —S(O)YNR™R" (e.g., tis 2), R is H, and each R and R™ are the

same or different and are selected from the group consisting of: H and alkyl (e.g.,

methyl, ethyl, isopropyl and t-butyl), and all other substituents are as defined in
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formula A In this enbodi nent, each R13 and R14 are
generally selected fromthe group consisting of: H
wand4@mihyd, and preferably R13 and R14 are et hpCT/US2003/023785
Enmbodi nent No. 29 is directed to the the nethods of
treatnent that use conpoundfs of fornmula I A wherein B
is: R4 /| S R3 R5 2 and all substituents are as
formulddAl nadhisrerhbodiment) dactERbbandrRit aNogedéraily selacted &dm the

to the the nethods of treafnent at u conpaunds of
group £gR#iEling PR Msef&thylgand pr ralfly Rt’%lanfsh RiEgragifd af |
. ¢ ' h gy e
YERBL S o HfisThrdlfod EPMhe Mo RRaS o foaEeRt PR e
compdumais affermulanipovheimB iSornmula | A wherein B is as
described in any one of t Enbodi nrent Nos. 1 to 30,
and A is as described in y one of the Enbodi nent
Nos. 39-44 described bel o 45 Enbodi ment No. 32 is
directed to the the ne tgeat ment that use
conpounds of formula | A’whe is as described in
any one of the Enbodi nent s.2l to 30, and Ais: R7
R8 wherein the furan ring i 82 undubstituted or
g'p@%t-' RFhkl i definition of A 20
and al?or |('gl§rérﬁ}$gar?%s and%glqlﬁg%ﬁtnhﬁhel%ﬁéwstituents are as
dahbodichdrdrNdé.Bisl dirdcfed enthedheenethids o8 freilatment thet ede
t%}ﬂ? t he thoﬁs of treatment that use conpounds of
compg fojmu Wherel BdSyescri bed in any one of the
Enbodi ment Nos. | to 3@, am Ais WO 2004/011418
PCT/ US2003/ 023785 32 rein the furan ring is
substituted and all other ?uents are as defined
2 B

for
R

and all substituents are as defined in formula IA.

Embodiment No. 31 is directed to the the methods of treatment that use
compounds of formula IA wherein B is as described in any one of the Embodiment
Nos. 1 to 30, and A is as described in any one of the Embodiment Nos. 39-44
described below.

Embodiment No. 32 is directed to the the methods of treatment that use
compounds of formula IA wherein B is as described in any one of the Embodiment
Nos. 1 to 30, and A is:

R’ R®

?L)Q,\o
/
&
wherein the furan ring is unsubstituted or substituted as described in the definition of A
for formula IA, and all other substituents are as defined for formula IA.
Embodiment No. 33 is directed to the the methods of treatment that use

compounds of formula IA wherein B is described in any one of the Embodiment Nos.
1t030,and Ais
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formula IA. Enbodiment No. 34 is directed to the the
nmet hods of treatnent that use 5 conpounds of fornula
wOAomver&a8n B is as described in any one of theCcT/uS2003/023785
Enmbodi nent Nos. 1 to 30,and Ais R7 R8 v wherein the
furan ring is substituted w&h at |east one (e.g., |
to 3, or 1 to 2) alkyl group and all other
substituents are as definedror fornmula IA 10
Enbodi ment No. 35 is direc eq\t the the nethods of
treatnment that use con'p?tgun of forrmula I A wherein B
is as described in any one o e Enbodi nent Nos. 1
to 30, Ais R7 R8 wherein the furan ring is
wheresubstfutar eog is substiieted |dog albpthep substituehtsoareaas defined for
s#ggtituents are 15 as defined for formula I A
formulgfiodi nent No. 36 is directed to the the methods of
I RBSARTENt N 3 4US Rirc B RSP RHAEh 8 ImEREEY IR tleAtWBAE al u§e
is as described in any one of the Enbodi nent Nos.
compmmctsmf famdula IAszvlﬁareksBusz@ deseribed in Bey onezf the rEgnb@dlment
ted wth one C, to C3 al kyl group (e.g.
Nos. 1nt8b$§/ A TS sopropyl ), and all other substituents are
7 E@bodi ment No. 37 is
of treatnent that use

as defined for fornula I
directed to the the netho
conpounds of fornula I A AOB is as described in
any one of the Enbodi nent 511 to 30, and Ais WO
2004/ 011418 PCT/ US2003/ 023785 33 R7 R8 v as defined

wheretrﬁth@ffﬁré?ﬂﬁn@is §Jt?stﬁﬂ€@dhuff?ﬁitleb§§en§§% 59 13% 3 CER 2) alkyl

and are the same or different and each is
group @edaﬂtcﬁﬁef subﬁtttth@"ltgme @saisfioed fontprawia Mand al kyl .

BBt s St BRIt PBeh o SERIRHE Bl o
compduhd®@ofdeffilaladvhereB 9128 d¥sctibed irbagiomendf the Embodlment
Nos. 11030, Ais

R R®

Mo
R

wherein the furan ring is substituted with one alkyl group and all other substituents are

as defined for formula IA.

Embodiment No. 36 is directed to the the methods of treatment that use
compounds of formula IA wherein B is as described in any one of the Embodiment
Nos. 1 to 30, and A is

R’ R®

0
A
wherein the furan ring is substituted with one C to Cs alkyl group (e.g., methyl or
isopropyl), and all other substituents are as defined for formula IA.
Embodiment No. 37 is directed to the the methods of treatment that use

compounds of formula IA wherein B is as described in any one of the Embodiment
Nos. 1t030,and A is



Nos. | to 30, and Ais R7 R8 v as defined in any one
of the Enbodi nent Nos. 32 to 36, except that R7 is H,
wana4R31418 al kyl (e.g., ethyl or t-butyl). 10PCT/US2003/023785

Enbodi ment No. 39 is directed to the the nmethods of
treatnment that use con‘poun?c‘igs of formula I A wherein:

(1) substituent Ain fornmula IAis preferably sel ected
fromthe group consisting’af (a) R7 R8 R7 R8 R7 RS
UNN iN15 R7 RB R7T RB.RIMR8.10 0 <1 NN N IAN o

R7 RB RT RB 07 ,82Z J Y J20 2004/ 011418
PCT/ US2003/ 023785 34 R7 R8 %{ZA 7 R8; 0and RiNO
1no- - R8

as defined in any one of the Embodiment Nos. 32 to 36, except that R’ and R® are the

same or different and each is selected from the group consisting of: H and alkyl.
Embodiment No. 38 is directed to the the methods of treatment that use
5 compounds of formula IA wherein B is as described in any one of the Embodiment
Nos. 11030, and A is

R’ R®

??1)%/1\0
(=
as defined in any one of the Embodiment Nos. 32 to 36, except that R is H, and R%is
alkyl (e.g., ethyl or t-butyt).
10 Embodiment No. 39 is directed to the the methods of treatment that use
compounds of formula IA wherein:

(1)  substituent A in formula IA is preferably selected from the group
consisting of:

(a)
R’ R® R’ R®
15
R7 R® R’ RS R R®
z*@ ‘ﬁ*@“ *Q
R’ R® R’ R®

)K@o )%d a,WJ

20
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RO p RS 5 wherein the above rings are unsubstituted

or substituted, as described for fornmula IA: and (b)
We8Z20RA1RISR RO R7 Rs x and R9 "RSa n n and wWReTRISZ003/23785

(a) and (b) above: each R7 and R8 is independently

sel ected fromthe group 103¢onsi st ng of: H,

unsubstituted or substituted al kyl, unsubstituted or

substituted aryl, unsubstituted or sulStrtuted

het eroaryl, unsubstituted or sulstitute | al kyl

unsubsti t ut egRyorRasub ted oelgql Kyl , and
unsubsti tuted \gr sub t edcyrl oal kyl al Ky¥ “gCO2R13,
- CONRL3R14, U+ Uy opt' Y~ al kynykeNal kenyl

cycl oal kenyl ;7 wherdl n sai d. substituents on sai/d R? and
R8 substituted 15 groups are sel ected fromthéiggroup
consi sting of: a) cyano, b) -CO2R13, c) -C(O NRL3R14,
d) -SO2NR13R14, e) -NO2, f) -CF3, g) -OR13, h) -
-NR13R14, i) - R13, j) -0OC(O NR13R14, and k)

hal ogen; an®. R RO are as defined in formula IA
and (2) substityent™ B in formula A is preferably

sel ected fronbt'he group 20 consisting of: R5 R4 R6
Rl; / 1 RI4-NNC\ | 1 0 R2 WD 2004/011418

PCT/ US2003/ 023785 35 R12 R12 R12

wherein the above rings are unsubstituted or substituted, as described for formula IA:

and

(b)
R’ R® WRQ R’ RS
d 9
w5 R %f%n“\f':‘

wherein in (a) and (b) above: each R” and R® is independently selected from the group

, and

consisting of: H, unsubstituted or substituted alkyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, -CO,R 3, -CONR'*R™, fluoroalkyl, alkynyl,
alkenyl, and cycloalkenyl, wherein said substituents on said R’ and R? substituted
groups are selected from the group consisting of: a) cyano, b) -CO.R"™,
¢) -C(O)NR®R™, d) -SO:NR®R™, e) -NO,, f) -CF3, g) -OR™, h) -NR"R™,
i) ~OC(O)R™, j) ~OC(O)NR™R™, and k) halogen; and R* and R® are as defined in
formula IA; and

(2)  substituent B in formula IA is preferably selected from the group

consisting of:

R5
R4 R®
R13\
147 G
R T ,
O R



111 RBRNRIORRNY/\VNNMRR RR RISRILL

and R2 5 wherein R2 to R6 and R10 to R14 are as
wdebdisrvediiabove for the novel conpounds of for rROTASEOA3/023785

Enbodi ment No. 40 is directed to the the nmethods of

treatnment that use con‘pour?tfs of formula I A wherein:

(1) substituent Ain fornmula IAis nore preferably

selected fromthe 10 group consisting of: (a) R7 R8 °

R7 RB R7 R8 | ~N,jN R7 R8 R7 R8 RZ R8 O IIU§2\

No N O15 R7 R7 R8 ~i~0 ?, ~ ~0 R7 R8 W}

2004/ 011418 PCT/ 820(}@6023785 36 I#i? R8 R7 R$ plelZ I

R7 Ra r--p RAn \/~ i /OR /ms RO N

R2 ' R? " R? R2

and \ /

5 wherein R? to R® and R'’to R'* are as defined above for the novel compounds of
formula IA .
Embodiment No. 40 is directed to the the methods of treatment that use
compounds of formula IA wherein:
(1)  substituent A in formula IA is more preferably selected from the

10  group consisting of:

(a)
R’ R® R’ R®
%*O Easias)
R’ R8 R’ RS R’ RS :’j
o}
RN Ny N
LLZ l N ‘?2 l /N ‘ILL l =
s \O . ] ,
15
R’ R® R R®
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)p R8 5 wherein the above rings are unsubstituted, or
the above rings are substituted with 1 to 3
weoeubsHoitaagnt s i ndependently sel ected fromthe gCoOWS2003/023785

consi sting of: hal ogen, alkyl cycl oal kyl, -CF3,

cyano, -OCH3, and -NO2; eac 6R7 and R8 is

i ndependently selected fromthe group consisting of:

H, alkyl (e.g., methyl, ethyl, t-butylR’ rhd

i sopropyl), fluoroal kyl (such - CF and - CF2CH3) ,

cycl oal kyl (e.qg. cyclo-ropyhﬂ

cycl oal kyl al kyk

sel ected from

al kyl , cycld% cyano,

(b) R7 RS R7“R8 RO'R7 R8 and RO RSa.\ n nI

wherein each R7 and R8 is independently selecﬁ@d from

the group consisting of. H, 15 al kyl (e.g., nethyl,

ethyl, t-butyl, and isopropyl), fluoroal kyl (such as,

-CF3 and -CF2 cycl oal kyl (e.g.,cyclopropyl, and

cycl ohexyl ) ,ta } | oal kyl al kyl (e.g.

cycl opropyl net hyd ) mhereln R8a is as defined in

formula 1A a mhereln RO is selected fromthe group

consisting of., H, hal ogen, alkyl, cycloal kyl, -CF3,

cyano, -0OCH3, and -NO2; each R7 and R8 is
wherééq‘ﬂ?eri"ﬁﬂgffbhéj% g%.ﬁfﬁkﬁnlgstﬁut‘é@ ghﬁﬁé@é\% ﬁﬁ’%sé?é btglgst@&ed with 1 to
3 substuenisppti@pendandtyosdiagted (fmm theagroupCEhsistihg ofCRAIOGaN, alkyl,

cyclo%lé&l _ggé kélygﬁﬁy-?)((:@g;éndp rl\i(? %a&%ggsgﬁéﬁgg ?XA%%E% ly selected
f |

rom QLRI04 el O 19/t TR a0 SLOHENL Fopiop)

fluorogkyl (s82b @), E)QE:?BBd %FzCEQS) RyclralkyRiesg Raycloygapyl, and cyclohexyl),

and cycloalkylalkyl (e.g., cyclopropylmethyl); and R® is selected from the group

consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano, -OCHjs, and -NO,; and
(b)

R’ RB R®
\ R®
.LLL. RS2 n

wherein each R” and R® is mdependently selected from the group consisting of: H,
alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl (such as, -CF3; and
-CF,CH3), cycloalkyl (e.g..cyclopropyl, and cyclohexyl), and cycloalkylalkyl (e.g.,
cyclopropylmethyl); wherein R® is as defined in formula IA, and wherein R® is
selected from the group consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano,
-OCHjs, and -NOg; each R’ and R? is independently selected from the group consisting
of: H, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl (such as, -CF3 and -
-CF,CHs), cycloalkyl (e.g.,cyclopropyl, and cyclohexyl), and cycloalkylalkyl (e.g.,
cyclopropylmethyl); and

(2) substituent B in formula IA is more preferably selected from the

group consisting of:
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OR RI12 13 NRIO R RI2 RI23 NP N3 SRI1RIN
and R R RB R2Z R2 5 wherein R2 is selected fromthe
warodpicassi sting of. H OH -NHC(O R13 and - REIBORRD3N23785

R3 is selected fromthe group consisting of: -S02NR,

13R14, -NO2, cyano, |o -C(®¥) NRL3R14, -SO2R13; and

-C(OOR13; R4 is selected fromthe group consisting

of : H, -NO2, cyano, -g8H3, halogen, and -CF3; R5 is

sel ect ed fromthe1 group c[gglsi sting of: H, -CF3, -NO2,

hal ogen and gya » sel ected fromthe group

consi sting B\ H, and -CF3; 15 each R10 and Rl11

is i ndependegLNy\ romthe group consisting

of : RI13 roggn, h gen, -CF3, -NR13R14,

-NR13C( O NR13R14,0 - C(FO) OR13, .- SH,

-SQO(t) NR13R14, - SO2R13, - NHC(O R13, -NHSO02NR13R14,

- NHSO2R13, C(O) NR13R14, -C(O NR130OR14, -0OC(O R13,

- COR13, - Fdz cyano; each R13 and R14 is

|ndependently sellected fromthe group consisting of:

H 20 net hyl | ,R"Psopropyl and t-butyl; or R13

and R14 when t Ker;’ together with the nitrogen they are

attached to in oups -C(O) NRL3R14 and

- S0O2NR13R14 f gg2m apylinsubstituted or substituted

saturated heterocCyclic ring (preferably a 3 to 7

menbered ring) optionally having one additional WO

2004/ 011418 PCT/ US2003/ 023785 38 heteroatom sel ect ed

fromthe group caﬁ%lstlng of :R®, S or NR18; wherein

R18 is selectedfromthe grq&ljpc nsisting of . H ¢ 11

al kyl , arylR? grmaryl N R? R
\ and W

R2 TR rR2 R?

wherein

R? is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO.R",

R3is selected from the group consisting of: -SO,NR™R™, -NO,, cyano,

-C(O)NR™R™, -SO;R"3; and -C(O)OR™;

R* is selected from the group consisting of: H, -NO,, cyano, -CHa, halogen,
and -CFj;

R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;

R%is selected from the group consisting of: H, alkyl and -CF3;

each R and R!" is independently selected from the group consisting of: R,
hydrogen, halogen, -CF3, -NR"R™, -NR"*C(O)NR"R", -C(O)OR", -SH,
-80ENR™¥R™ -SO,R™, -NHC(O)R™, -NHSONR*R™, -NHSO,R", -C(O)NR"*R™,
-C(O)NR®OR™, -OC(0)R™, -COR™, -OR™, and cyano;

each R™ and R* is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl; or

R and R when taken together with the nitrogen they are attached to in the
groups -C(O)NR™R™ and -SO,NR"R™ form an unsubstituted or substituted saturated

heterocyclic ring (preferably a 3 to 7 membered ring) optionally having one additional
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-C(OR19, -SO2R19 and -C(O NR19R20; wherein each R19
and R20 is independently selected fromthe group
woansigiding of . al kyl, aryl and heteroaryl; wheCeius2003/023785
there are 1 to 5 3 substityents on the substituted
cyclized R13 and R14 group33(8i e., the substituents on
the ring fornmed when R13 and R14 are taken toget her
heteroatom Sﬁ@ctﬁd frogeihetgroupicohsistieg of: 40 £S oo iNR); whereiad'® is

selecfiEont oS SRS S dihy ARG Ftoti i oy ol Byt
-C(O)WRQ&O{@'Q gyl (RYNR ¥ thbéln efabHW@@hHMjizo is independently

cl oal c cloalkylalk , heteroaryl,
selecte@tfgpr@athggfpug Iconaisting of:- z(ﬂ@(b) apiend h@ter@@@)! NRherRiB there are 1 to

3 subgHeRR o e sepRey B il R BT St e 8 cbstituents on

the rifRj forarmst] \Rﬂaénlﬁnldﬁﬁl@@@@ﬂék% toRptiestvgith fHeoRb @n% ‘Mﬁch they
consi sting H, al kyl, aryl, arylal kyl, cycloal

kyl
are bayndl) and @a%ﬁybstltgﬁma.lm@eﬁend@ntmﬁemten freat e grouptesnsisting

o: sl A2 by SO B3 a5, ERBRAE ool

cycloakﬂncyfubalkpraﬂfy&,r l@étbsoasﬂl ﬁ@gdgfwa";m; diSmmIcgr c(@? R15
I n
OB R SRR RS -R(OTRY BORR rarosiord hat B7HS notd—

-NHC@}I\&% RRMNand ralfgdP AWk S8R R Hid 08197 ERRnad Rty

selected from the group consisting: of H, alkyl, aryl, arylalkyl, cycloalkyl and

O

heteroaryl.
Embodiment No. 41 is directed to the the methods of treatment that use
compounds of formula TA wherein:
substituent A in formula IA is even more preferably selected from the
group consisting of:

(@)

R’ R® R’ R8 R’ R®
1 = N\O
7 8
R R R7 R8 R7 RB

‘72 | \N/O
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oand O R8s, RO R8 -1x R wherein the above

rings are unsubstituted, or the above rings are
weubsHoitaased with 1 to 3 substituents indepen#emtisyn03/023785

selected fromthe group consisting of: H F, d, Br,

alkyl, cycloalkyl, and -CP$ R7 is selected fromthe

group consisting of: H fluoroal kyl, alkyl 5 and

cycloal kyl; RF R& selected formthe group consisting

of : H alkyl, YCF2CH3 and -CF3; and RO is sel ected

fromthe graup te ting of: H F, d, Br, alkyl or
-CF3; and { \R8a wh in R7 is sebhected
fromthe group constsStdng of: | uog el X IkyI
and cycl oal kyl; 10 R8/i s sel c formthe~greup
consisting of: H al kyT"R®-GF gind .- CF35 And gR8a is
as defined for formﬂga I A, Endbodi nent No. “42't s

directed to the the nethods of treatnment that use .
whereipoipaibave rirfigsf areradsubktituidrazithe apoye singstaresabstivted with 1 to

3 substiuAe MAesEET LS OB Dot U ORRHRS ot et Br. alky,
cycloaﬂ{‘r}ﬂ]| %@L(Pu? e%ﬁ%or tc‘ggé’"fr@n’i‘tﬁé‘ﬁrﬁﬁ%s‘iétmgsofawfluoroalkyl alkyl

above rings are substituted with
and cytldalkyl3RS ishselettedrfoemitine] gwmemswtlr:gao%ﬁ @dkylr 6rr04ds and

or a3 Ao Tbe b soau oL T g1 BP sy pr < and

-CF3; R7 |332el ected fromthe group consisting of: H,
- CF3, - met hyl , ethyl, isopropyl, cyclopropyl
and t-butyl; ®RRS is H and (b)

%%XR&,

wherein R’ is selected from the group consisting of: H, fluoroalkyl, alkyl and cycloalkyl;
R® is selected form the group consisting of: H, alkyl, -CF,CH; and -CF3; and R%is as
defined for formula IA.
Embodiment No. 42 is directed to the the methods of treatment that use
compounds of formula IA wherein:
(1)  substituent A in formula IA is still even more preferably selected
from the group consisting of:
(a)

R’ R8 R R R’ R®

‘g)<© %)KO .)Ku
%QRB %QR%

wherein the above rings are unsubstituted, or the above rings are substituted with 1 to

3 substituents independently selected from the group consisting of: H, F, Cl, Br, alkyl,

%)
5
)
O
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R7 RB |I'i~ R8a 5 wherein R7 is selected fromthe
group consisting of: H -CF3, -CF2CH3, nethyl, ethyl,
woOgo@roepys, cycl opropyl and t-butyl; and R8 i sPE/Uaz®3/023785
R8a is as defined for formula A (2) substituent B
in formula |Ais preferabl y48el ected fromthe group
consisting of: RS RA R R1L/ R14/W \ 10 0 R2 and
cyclod®dyl, and -CF:R1 ifRgelevtedrfeom th&Rrowp sensistimglof: HymGMe-CFoCH;,

roup consisting of: H, - NI- 3 and 15
methy?mistbszom q:)g:lggpggtz@’g_l ?‘PBW[%@ R%l?u'ﬁ 3Bthsi sti ng

of . -C(O NR43R14, -SO02NR13R14, -NO2, cyano, -S02R13;

and -C(O ; R4 is selected fromthe group

consi sting of .R’"HR®-NO2, cyano, -CH3 or -CF3; R5 is

sel ected fram tWe group consisting of: H, -CF3, -NO2,

hal ogen and angg2 20 and R6 is selected fromthe

group consistihg of: H, alkyl and -CF3; Rl1l is

: f r LBL f~dd _Ralege

wherdif R SOIcqi b Rl CRISSRAS B 18l fer Ty G By oty
isoprdpyh oy tlopropyd wpdctamils and %6 H;land REtis s, definieyl for formula TA.

i sopropyl and t-butyl; or 004/ 0114

b USR03/ BsastR IndBimiRi e R ADDAelscted e dhe group
Consié/ﬂgpgft he nitrogen they are attached to in the groups

- NR13R14 and - SO2NR13R14 form an unsubstituted or

substituted saturated heterocyclic ring (preferably a

3 to 7 nmenbered ring) optionally having one additional

het eroat om sel ected ffom 0, S or NR18 wherein R18 is

sel ected from H r4al k

\N
r147 ~c
1 )
0 R and
R2

wherein:

R? is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO.R™;

R®is selected from the group consisting of: -C(O)NR™®R", -SO,NR"*R™,
-NO;, cyano, -SO,R™; and -C(O)OR™;

R* is selected from the group consisting of: H, -NO3, cyano, -CHj or -CF3;

R’ is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;
and

R®is selected from the group consisting of: H, alkyl and -CF3;

R'is selected from the group consisting of: H, halogen and alkyl; and

each R and R™ is independently selected from the group consisting of: H,

methyl, ethyl, isopropyl and t-butyl; or
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5 heteroaryl, -C(OR19, -S02R19 and - C(O NR19R20,
wherein each R19 and R20 is independently selected
wobnramwoai4yl , aryl and heteroaryl, wherein therecamns2ad3/023785

to 3 substituents on the substituted cyclized R13 and

R14 groups (i.e., on the ri4ly formed when R13 and R14

are taken together with the nitrogen to which they are

;wa mﬂwhﬂﬂdmh@acékauﬂ@gbtﬁamﬁ?w 1ih$3| ﬂll(iﬁldg@ﬁ tiskentey attathet tdin the

rom:t up consi st of: a aryl, 10 hydroxy,
Groups ORIy Shar SORYR F fExhR iUt itadgr substti8saturated

f | i i i85 @ABYAdditi
ntercEB1 9 i 085 201t kAl b iy ey o dions
heteroaioh NRIERIG fronCOOTFAENR BaR&Esn R Oid sEdctddarorr1s, alkyl, aryl,

not - NHC( Q NRLoR1 n ggen, and whergapn A .
heteroR, 119G SO BBA BEING B oRhee PBRS Fhe 25 den IS
i &9%»?1; | ' tefd indrereatkylo 3
indep an '2?3!%5?‘3#0‘:’1%‘%%%@%@ ﬁb.ﬂgwrgﬁnr ected to
substitueats be tnestbstituted ¢yatiaedRit and R gseups Grepoomthe ting formed

e 8L TR AT b S5y LT gy v
each &fb%gﬁjm%h@ 'fhsin%bk)ﬁﬁd@ﬁﬂy §abcfd ¥ th&Qr&R(p BEnsidfing ot alikd, aryl,

erein e above rings are unsubstituted, or the
hydroxyb tydraxyaliey!, salkoxs ledaxyatiyt arylalikyl fluorodkgubyelpalidnt s

i,n ndent | | ected fromth IS
cycloigRy. Beteredng i8Ry akilaio AR R =
-SONEPREE ed (IR 1de,R1PYpBvidedshat Rfds oot H-NHE®)NRR™ and

- CF2CH3, * et hyl, £t hyl ' i sopropyl, cycl oprcﬁo]yl and
halogen; lndwherging ergh iR Hndﬁﬁlsmdg@gzmgmm;glecte rom the group

. PCT/ US200:3/ 02378 7 ) erein R7 i
consisgual Baakvb Tt e B dedke e neffoadli s °7 1S

-EhBeHine NG4S isadifedted te Bl theythethoyisl siRfextylenatittht use

t-butyl; and RB is H and R81 is as defined for

compqtg}qﬁ';pfa‘p{ry\gla I3\ vherayhstituent Bin fornula 1A is yet
even X 'n'g ARl ARl BTt dvbh ¥ AGrbRAtably

consi
selected from the group consisting of:

(a)
s 0
T G K
R8

Q and

v R u
wherein the above rings are unsubstituted, or the above rings are substituted with 1 to
3 substituents independently selected from the group consisting of: F, Cl, Br, alkyl,

cycloalkyl, and —CF3; R’ is selected from the group consisting of: H, -CF3, -CF2CHj,
methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R® is H; and
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R5 R4 R RIL/ RI4ANNC\ Il o R2 and R3 S R11 R2
10 wherein: R2 is selected fromthe group consisting
woR004H114D8, - NHC(O) R13 and - NHSO2R13; 15 R3 i BCT/US2003/023785

sel ected fromthe group consisting of: -C(O NRL3R14
- S02NR13R14, -N2, cyano, %hd -SO2R13; R4 is selected
fromthe group consisting of: H -NO2, cyano, -CH3 or
-CF3; R5 is(bjel ected fromthe group consisting of: H,
- CF3, - N2, hal7o%8en and cyano; and 20 R6 is selected
fromthe grou® ¢Bnsisting of. H alkyl and -CF3; RIl1
is selectedqfr t he group consisting of: H, hal ogen
and al kyl ; z}?@ B¥ch R13 and R14 is i ndependent |y
sel ected fromthe group consisting of: nethyl and

where@tt RY lis sdlabtedi feemtthdlgrodd cossiglinigof: ¢t -OF 51 FeFiCids, methyl, ethyl,

. met hods of treatnment that_.us 25 ounds_ of formnul a
isopropy. GHEPEraRY! ARAAduilyloand B 1eHiA0SIT s 8 siined for {ormula IA;

subst i et sdbdifudrRiE Brihiid P Bk RER'SHI 3RO preforably

sel ect fromthe group consisti'ng o
selectéd @ontHe group ¢orsishing ¢

R5
R R®
R13\
N
r147 \ﬁ
O R . and
R2

wherein:

R? is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO,R™,

R3is selected from the group consisting of: -C(O)NR'*R™ -SO,NR"*R™, -NO,,
cyano, and -SO,R™;

R* is selected from the group consisting of: H, -NO,, cyano, -CHs or -CF3;

R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;
and |

R®is selected from the group consisting of: H, alkyl and -CFs;

R is selected from the group consisting of: H, halogen and alkyl; and

each R™ and R is independently selected from the group consisting of:
methyl and ethyl.

Embodiment No. 44 is directed to the the methods of treatment that use

compounds of formula IA wherein:



/ Br Q1 CF3 O Br WD 2004/011418 PCT/ US2003/ 023785
44 17 F CF3 SS CF3 OOSCFR3CF3 CF3 SOOs Ip

woxo@odasnd p ; and | ~x (2) substituent B i nPE€omsmi0a/023785
A is nost preferably selected fromthe group

consisting of: 5 WD 2004/ 01%#318 PCT/ US2003/ 023785 45
RS RARE RL/ RI4NC\ I ORI and R3 SRI1 R2

(1)  substituent A in formula IA is most preferably selected from the
group consisting of:

CF3 QF3
2 O
t( »
~ <
= ? | R o
%/\Eg 5&/\\/\g zla | )
Cl
; £Fs : '
= E
K kK |/ % 13
Br ' cl .
0
e



5 wherein: RRis -OH R3 is selected fromthe group

consisting of: -SO02NR13R14 and - CONRL13R14; R4 is
weoeebamiedsf orm t he group consisting of. H, - CHBCam82003/023785

-CF3; R5 is selected fromthe group consisting of: H

and cyano; 10 R6 is sel ect equromthe group consi sting

of: H -CH3 and -CF3; Rll1l is H and R13 and Rl14 are

met hyl . Enbodi nent 45 is directed to the the

met hods™ of treat nent at use conpoundg”of fornmula I A

wher& n: 15 (1) substttuent Ain fornmuEa IAis

sel om t hevgr odiR carsi sti ngugb~(ARZR8 R7
R8YRY R8 R7 &8 Rf| R&J0 Nip (2N / 0 WO
2004/ 01 PCT/ US2003/ 023785 46 R7'R8 RZ.B8 p /--p

R7T RBS RT RBRT RBRT RE 0 and iNp n p-1- 'R8 R9
wherein the above rings are unsubstituted or

substifted, as descriked for fornula I A2

L‘%A@),%”ls/

= CF3
TN NS
ﬂf\/)' |/ |/

CF3 CF; OFs

\:/

%, - © : ° d ~ : and
\ \ an o ;
S ahavs

(2)  substituent B in formula IA is most preferably selected from the

group consisting of:



and (b) R7 RB R7T RB RR7 RB x and R9 "R8a n 10 , ,
and wherein in (a) and (b) above: each R7 and R8 is

wondapendent | y sel ected fromthe group consi sPCusefo3/023785

H, unsubstituted or substituted al kyl, unsubstituted
or substituted aryl, unsub4Pituted or substituted
heteroaryl, unsubstituted or substituted aryl al kyl,
unsubstituted or subsk?tuted heteroarylal kyl,
unsubstituted or_gubs{ituted cycl oal kyl, 15
unsubstituted or Rsubs d cycl oal kyl al kyl, -CO2R13,
- CONR13R14, Faf?\uor oa al kynyl, al kenyl, and

cycl oal kenyl_,, Mherel Ry sardSsubst it uents on said R7 and
R8 substit ufied gioups, arse sel ected fromthe group
.consisting of: & cyBho, b) aBGd2R13, c¢) -C(O NR13R14,
d) -SO02NR13R14, e) -NO2, f) -CF3, g) -OR13, h)
-NR13R14, i) -OC(OR13, j) -0OC(O NRL3R14, and k)

hal ogen; andj;Rsa qand are as defined in 20 fornula
| A and(Z)Rs tipuent Bin formula TAis: W

2004/ 011418 PCT 003/ 023785 47 R3 R11 R2 wherein
R2, R3 and Rl11 _are defi ned above for the novel
conmpounds of for a LA. Enbodi ment No. 46 is
directed to the the nethods of treatnent that use
conpounds of fornmula I A wherein: 5 (1) substituent A

5 wheré'(i)r?’f formula 1A is selected fromthe group consisting

10

15

20

2(a) R7 RB RTRBRT R8BI \ ~1 NN ~ NR7 R8 R7
RR“RB—-88;0 N o N

R3? is selected from the group consisting of: -SO,NR'®*R™ and -CONR"3R™;
R* is selected form the group consisting of: H, -CH; and -CF3;

R® is selected from the group consisting of: H and cyano;

R® is selected from the group consisting of: H, -CH3; and -CF3.

R is H; and

R™ and R are methyl.

Embodiment No. 45 is directed to the the methods of treatment that use

compounds of formula TIA wherein:

of:

(1)  substituent A in formula IA is selected from the group consisting

(a)
R' R® R RS R’ R®
N N
oIS IR
~N — " 1
R’ RS - R’ R8 RTRE O

|
Ny m)th
(72 ' /N\0 , I Z , l “a :
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10 ORT RBRT RBORT RBN)/ RT RB RT RB LZ~\ R7

R§ ,~~oand \' I /IiNO O0- RBRO 15 P}p R8 W
waQo/dlag18 PCT/ US2003/ 023785 48 wherei n t herabmwse003/023785

rings are unsubstituted or substituted, as described

for formula IA: and (b) R74R8 R7 R8 RO R7 8 and RO

R8a n and 5 wherein in (a) and (b) above: each R7 and

R8 is indepengdenttly sel ecREGR¥rom the group

consi sting qf :\H, __unsubsji tﬁ\ or squleuteéi al kyl ,

. Y .
unsubsti t ut orysupstit , o un d or
substituted hete yl, uns tuteé% r tJ ut ed
aryl al kyl , unsubstltuted or substituted
het er oaryl al kyl , unsubstituted or substltuted
cycl oal kyl , unsubstltuted or substituted

cycl oal kyl al kyl, -C02R13, -CONR13R14, fl uproalkyl,
al kynyl, 10 al kenyl, and cycl oal kenyl ,\yherein sai d
substituents on said R7 and R8 pubstd tu groups are

sel ected from the group con&igt/ing o
-CO2R13, 13'4R13%4 C) ~ R,
N2, f) -CE3 RL3. ) YQN%? )

-OC(O)NRlBRfQ aipef k) ~Yral ogen;

defined in
R8

wherein the above rings are unsubstituted or substituted, as described for formula IA:

-OC(OR130 )
d R8a and gs as

and

(b)

R7 R® R®
\ R®
‘LL?') RBa n

, and
wherein in (a) and (b) above: each R’ and R® is independently selected from the group
consisting of: H, unsubstituted or substituted alky, unsdbstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, -COzR", -CONR™R™, fluoroalkyl, alkynyl,
alkenyl, and cycloalkenyl, wherein said substituents on said R” and R® substituted
groups are selected from the group consisting of: a) cyano, b) -CO,R"™,
c) -C(O)NR®R™, d) -SO,NR™R", e) -NO,, f) -CF3, g) —-OR™, h) -NR"*R",
i) —~OC(O)R™, j) —OC(O)NR™R™, and k) halogen; and R® and R?® are as defined in
formula IA; and

(2)  substituent B in formula IA is:



formula IA; and 15 (2) substituent Bin formula I Ais:

R3 SRI1 RR R2is selected fromthe group consisting
woR004k11481, - NHC(O) R13 and -NHSO2R13; R3 is seteasem3/023785

fromthe group consisting of. -S02NR13R14, -NO2,

cyano, 20 -C(O NR13R14, -S@rZR13; and -C(O OR13; Rl11

is selected fromthe group consisting of: R13,

hydr ogen, hagoge@ 'QEB' -NR13R14, -NR 13C(O NR13R14,

-C(O OR13, -'S t)NRL3R14- SO2R13, - NHC(O R13,

- NHSO2NR13R14, 02R13, -C(O NR13R14, -C(O NR13OR14,

-OC(O R13, - 13, and cyano; 25 each R13 and

R14 is independentty selected fromthe group

copsi stin k. H, t hyl , ethyl  isopropyl and
wherefit 5, 51 ang R aes 4 goRaRY AhaNeU kbR T0GehAPoWnR of farmula IA

TSR R R SR ke B ment that use
compaurists oftfotradiaid @bersin11418 PCT/ US2003/ 023785 49

t d heter. | i ' f bl 3 to7

rorberidd 11 SHESIBANE i PRI P SHectoldars tismaroup consisting
of: heteroatom selected fromthe group consisting of: 0, S

or NR18; wherein R18 is selected fromthe group

consisting @: H, alkyl, aryl, heteroaryl, -C(OR19,
- S02R19 and - G{OQJNR19R20; wherein each R19 and R20 is

i ndependent | [ected from® Rbe group coRSiR®ting of:
al kyl, aryl \roaryl Q there g
substituent s¢ onl|t he’|subst I ze nd~R14
groups (i.e., substituents e ring /d

when R13 and R14 ar'e taken toget wi t-h t he nit¥0ogen
to which they are bound) and each substituent is

i ndependently selected fromthe group consisting of:
al kyl, aryl, gy@soxy, hydroxyakyl, al koxyr” r¢ O

al koxyal kyl , lal kyl, fluo kyl,
cycl oal kyl a
-C(O OR15, -
- SO2R15 provi ded 7 - NHC( O NR1 and
hal ogen; and wherein each R15 and R16 is independently
sel ected fromthe group consisting: of H alkyl,

aryl, arylalkyl,,cycloalk gnd heteroaryl. Enbodi ment
No. 47 is di ed to the\the nethods of treatnent

t hat use — /— RFRE s
k d k N\j QW
n T

R’ R®
‘ 8
7 58 R7>§ it and
R’ R —0
| . <¢}\l 0
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15 conpounds of formula I A wherein: (1) substituent A
in formula A is selected fromthe group consisting
wof004(0a)418R7 R8 R7 R8 R7 R8 (r)r-, 20 R7 R8 RPCRSEN3/023785
RBO NCON OR7T RB2 R7T RBO ~/~-OR7 RS S W
2004/ 011418 PCT/ US2003/ 02375 50 R7 R8 R7 R8 R7 R8 i
,- 0and O VYNONn R8 RO p R8 ZZ(P 5 wherein the
whereitthe&bovegihgr sreunssubstituted ed substituterl, abakescribad Somioemula IA:
substituted with 1 to 3 substituents independently
and sel ect ed fromthe group consisting of: hal ogen, alkyl,
cycl o% -CF3, cyano, -0OCH3, and -NO2; each R7 and
R8 is dependently selected fromthe group
consi sting qf:
and i sopRopyl),
- CF2 ycI .g., A
cycl oheXxy| )R 10 and ‘cycl oal kyl al kyl
cycl opropyl met-hyl ); and RO is sel ect ed from t he andup
consi

whereiryig{g) an ab%\{% equ%g’e %@ﬂgk% ridet enden ly gel’ecte%:ﬁ'bm the group

consisting of: H, unsubstituted or substituted alkyl, unsubstituted or substituted aryl,

met hyi , 6ethyl t-butyl,
R CF3 an,pl

unsubstituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,
unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted cycloalkylalkyl, -CO.R"3, -CONR™R", fluoroalkyl, atkynyl,
alkenyl, and cycloalkenyl, wherein said substituents on said R” and R® substituted

groups are selected from the group consisting of: a) cyano, b) -COsR"™,

© ¢) -C(ONR™®R™, d) -SO,NR"®R", e) -NO,, f) -CF3, g) -OR™, h) -NR™R",

i) —OC(O)R", j) ~OC(O)NR™R"™, and k) halogen; and R* and R® are as defined in
formula IA; and

(2)  substituent B in formula IA is:

R3 S Rr1

\
RZ

R?is selected from the group consisting of: H, OH, -NHC(O)R" and
-NHSO,R",;

R3is selected from the group consisting of: -SO.NR™®R", -NO,, cyano,
-C(O)NR™®R™, -S0,R™; and -C(O)OR™;

R' is selected from the group consisting of: R'?, hydrogen, halogen, -CF3,
-NR™R™, -NR"’C(0)NR®R™, -C(0)OR™, -SH, -SO;zNR"®*R™,-SO,R™3, -NHC(0)R®,
-NHSO,NR™R™, .-NHSO,R™, -C(O)NR®R™, -C(O)NR™®OR™, -OC(0)R™, -COR™,
-OR”, and cyano; .

each R™ and R" is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl; or

R™ and R™ when taken together with the nitrogen they are attached to in the
groups -C(O)NRR™ and -S0,NR"R"™, form an unsubstituted or substituted



R7 RB R7 RB RO R7 R8 and RO Rga n n wherein each R7
and R8 is independently selected fromthe group
woansigiding of: H is alkyl (e.g., methyl, ethpCT/US2003/023785
t-butyl, and isopropyl), fluoroal kyl (such as, -CF3
and -CF2CH3), cycloal kyl (é%., cycl opropyl, and
cycl ohexyl), and cycloalkylalkyl (e.qg.,
saturaiyed |ltq¢@r@pybmenhg I(prefetabiva 3 t@%mesntaaedefng) wtlbnally having one
sel ect ed fror%

additipheBroriont S LR RE g5y Fongsinaat IS of HE®: Wherein
R ls%é@é@ed frofriife ?61!10 cOEstirRpeR HRAa b 78 He?eroaryl -02(6))R19

dependent|y (J ect ed from the g group-consi stin
-302% -and C’;(DQNR EB gwhefemk@th Bharid ReS isungtdaperad&htly selected from

5  the grg@@%@%@@%\g(c&l u&rg mg%ﬁppoaﬁld wa%ﬁelaﬁg%g ?r%F i%@s’ubstituents
3 ¢ | gt i
ey ks 8 T B o o

formedavhersR00aNd 7 ge takien Ryethar with thmeutreganmz whiich they are

soundigh e LB R SRART ol oy rqepsongistin of

lkyl, a8yl skydrokgdnjdrory4lR n
alkyl, eﬁsg flgwen . { 23;] 91 ark@btp ﬂ%%}vgﬁyl Q%ﬁlkyl%roalk Rﬂ/cloalkyl,
10 cycloal he@@@rym,mmmose@@ml?

%%%QWW hat RyaRgetr %&W and

halogai%m@wh@d@n@mrmﬁfar&mé%eddégmddﬂ? s@levted from the group
consi stin et h i sopropyl and

consigtinge ol H: B rarsh gk GYRSRILRSH hGoaRb i th t he
PEhTRRERhORE 37 s ArbOEARE the u'éé“ esifoddhiPatmant that use

15  compeainds af edmiodd B‘kodysrémc ring (preferably a 3 to 7

menber rin tiopa one addi ti aonal o
het er odt!om §8%§tgﬁ%e§.§ H‘IFHIH ﬁ&gﬁ$%@5t996m§hﬁrﬂj0@ﬁ consisting
0, S or NR18; wherein R18 is selected fromthe group

consisting of: H alkyl, aryl, heteroaryl, -C(OR 9,
- S02R19 and(a)C( O NR19R20;

of:

0 0 Y
%*O‘%*@*o

R’ R® R’ R®

?‘)K’t )%f) %,WJ
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wherei n each R19 and R20 is independently sel ected

fromthe group consisting of: alkyl, aryl and
woaeb@rooanyl ; wherein there are 1 to 3 substituearaSem3/023785

the substituted cyclized Rég and R14 groups (i.e.,

t he substituents on the ring“fornmed when R13 and 20

R14 are taken together with the nitrogen to which they

are bound) and each substituent is imRierEndently

sel ected fromthe group consistigng of : M

hydroxy, hydroxyal kyl , al kaky,X al kok

aryl al kyl , fl yer Y 4

het er oaryl , h " yI ,Raginoy

- C( O) NR15R1&, < SQNRTSRAG, -qgaa’%, H

that R15 is flot H, /N NHC(O NR15R16 and hal ogen;

wherein each 25 R15 and R16 is independently B2l ect ed

fromthe group consisting: of H alkyl, aryl,

aryl al kyl, cycl oal kyl and heteroaryl. Enbodi nent No.

48 is directed t fhe t he nmet hods of treatnent that

use conpou [5)r mula I A wherein: (1) substituent

Ain formula 4s selected fromthe group consisting

30 OF. WD 200 11418 PCT/ US2003/ 023785 52 (a) R7 R8

R7 RB R7T RB "'2Z S 2Z~~0 and R8 Q 1z '"Z'L 5 wherein

t he above rings are unsubstituted, or the above rings
whereih g'uesé@é\tlé Pii’l9§‘ér%"lnh@uﬁst%t@ted?’oﬁﬂ‘t*éséﬁd\}éeﬂiﬁ are substityted with 1 to

I ndependent selected fromthe group consisting of: 4
3 substituntsGhde@endearitiysglected dfomatheygroupnebnsGRly &7 hakgen, alkyl,

cycloajci@}_lg d c@%ﬁ{)nh{é],éHg{W —I\‘fégfgaascb:dg?ar?iﬁfw% m;@g%’ndgﬁﬁy selected
from thﬁg}r'édé b&@éﬁgtiﬁ@ oif:%,"ﬁlkﬂ"(@.g(,%eﬁim, &Ry, t8utyl, an isbglgqpyl),

rern I'S Selected fromthe group consisting
fluoroalkyt (SEBh asCFRERHANd rEbGH;), eytipalkyl {(esgpeymbispropyl, and cyclohexyl),

and cgégé\lg@éﬂ?yx ke.gg?qﬁg[o%lﬁctp[%\}_lﬁeﬁpy%; grsldllfg i'él;se?eg]c(%eg{ ?r%rﬁ %heagroup
consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano, -OCHjs, and -NOs; and
(b)

R7 R® R R® P R® R’ g8
Z4
wle UT ™ e

wherein each R’ and R® is independently selected from the group consisting of: H,

alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalky! (such as, -CF3; and
-CF2CHg), cycloalkyl (e.g.,cyclopropyl, and cyclohexyl), and cycloalkylalkyl (e.g.,
cyclopropylmethyl); wherein R® is as defined in formula IA, and wherein R® is
selected from the group consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano,
-OCHa, and -NOy; each R” and R® is independently selected from the group consisting
of: H, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl (such as, -CF3 and
-CF5CHy3), cycloalkyl (e.g.,cyclopropyl, and cyclohexyl), and cycloalkylalkyl (e.g.,
cyclopropylmethyl); and

(2) substituent B in formula IA is:
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15

20

25

30

(2) substituent Bin formula IAis: R3 S RI1 R2 15
wherein: R2 is selected fromthe group consisting of.
wol20011418HC( O) R13 and - NHSO2R13 R 3 i s sel ecred/uSemnn23785
the group consisting of: -C(O NRL3R14, -S02NR13R14,
NO2, cyano, -SO02R13; and -CbO) OR13; 20 Rl11l is selected
fromthe group consisting of: H hal ogen and al kyl ;
and each 3_ansk Rl4nits i ndependently sel ected from
the group consigti g of H, nethyl, ethyl, isopropyl
and t-butyl. E mept No. 43 is dlrectedtothethe
hat use conpounds of fornmula I A
wherei n: WO 2004/ 311418 PCT/ US2003/ 023785 53 (1)
substituent Ain formula IAis selected fromthe group
Whefeé’bnsisti ng Of. (a) RZ RBR7T RBRT R8 O 5 and Rs q
' 7R? jsLs B8t florh ke @P&Yg?cérﬁéiﬁ PO H HJ@HMH@@W?* o'
t he abgve rings are substitute
and N;ldSQzRﬁents i ndependent |y sel ect ed fromthe group

|S§¢1W +, d, Br, alkyl, cycloalkyl, and
35 RM3 sgl ected fromthe group consisting of: H,
- (&8, nssmfromth’@?%‘dp,c&tslk‘fhg df‘SlQbar %I?M}ogen halogen, -CF3,
13¥3§|0R/\?£{Q thé d RBis and, b) R7 R8 13
-NR™R INR C{Q)@B! edSHs o‘ﬁ@tﬂh&? GROUSRARS] NHEEP)R™,
NHSBINRTR ™ s R B OMRMR ", BBYNR™OR™, -0C(O)R", -COR™,

-OR"™, and cyano;

each R'® and R" is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl; or

R and R' when taken together with the nitrogen they are attached to in the
group -SO.NR™R™ form an unsubstituted or substituted saturated heterocyclic ring
(preferably a 3 to 7 membered ring) optionally having one additional heteroatom
selected from the group consisting of: O, S or NR'®; wherein R' is selected from the
group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R"®, -SO,R" and -C(O)NR'R?;
wherein each R'® and R? is independently selected from the group consisting of:
alkyl, aryl and heteroaryl; wherein there are 1 to 3 substituents on the substituted
cyclized R"™ and R™ groups (i.e., the substituents on the ring formed when R and
R are taken together with the nitrogen to which they are bound) and each substituent
is independently selected from the group consisting of: alkyl, aryl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl,
heteroaryl, heteroarylalkyl, amino, -C(O)OR'®, -C(O)NR™R'®, -SONR'™R'¢, -C(O)R",
-SO,R' provided that R™ is not H, -NHC(O)NR'™R and halogen; and wherein each
R" and R'® is independently selected from the group consisting: of H, alkyl, aryl,
arylalkyl, cycloalkyl and heteroaryl.

Embodiment No. 48 is directed to the the methods of treatment that use
compounds of formula TA wherein:
(1)  substituent A in formula IA is selected from the group consisting

of:
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15

20

i sopropyl, cyclopropyl and t-butyl; and R8 is H, and

Rsa is as defined for formula IA;, 15 (2) substituent
wa200/tfionsula 1A is: 3 S RlI1 R2 wherein: R2 PET/US2003/023785

selected fromthe group consisting of. H OH,

-NHC(O R13 and NHSO2R13 (pb2ferably -OH); 20 R3 is

- S02NR13R14; R11 is selected fromthe group consi sti ng

of: H, halogen and al kyl (preferably H); and each R13

and R14 is mdependently sel ected fromthe group

consi sting of R'IR® and et hyIR7 Hzﬁreferabl yRRl;SS and R14

are ethyl. W 2Q04/Q11418 LZOOS/ 0 54
Enbodi nent Ng. fi r e St he t s of
treatment that usk DNpo ds aif ormul a | rein:

(1) substituent Al forrrulal is selected fromthe
group consisting of: CF3 CF3 CF3 OO0 0o0OOOCI I~
Is CF3 OO Br 1 > .CF3 5 Br WD 2004/011418

PCT/ US2003/ 023785 55 F CF3

(S Re

wherein the above rings are unsubstituted, or the above rings are substituted with 1 to

3 substituents independently selected from the group consisting of: H, F, Cl, Br, alkyl,
cycloalkyl, and —CF3; R’ is selected from the group consisting of: H, -CF3, -CF.CHs,
methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R®is H; and

(b)

R’ R8

e e

wherein R is selected from the group consisting of: H, -CF3, -CF,CHs, methyl, ethyl,
isopropyl, cyclopropyl and t-butyl; and R%is H; and R® is as defined for formula IA.

(2)  substituent B in formula IA is:
R3 S Rr1
\ /

R2
wherein:
R? is selected from the group consisting of: H, OH, -NHC(O)R"® and
-NHSO.R™; |
R%is selected from the group consisting of: -C(O)NR®R™, -SO,NR"*R",

- :NO,, cyano, -SO,R™; and -C(O)OR";

R is selected from the group consisting of: H, halogen and alkyl; and
each R"¥ and R™ is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl.
Embodiment No. 43 is directed to the the methods of treatment that use
compounds of formula IA wherein:
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15

20

SSCOtoCF3 OS p ~lel~/ CF3CF3 CF3 Spop

NNl~s op CZ Oand p; and (2) substituent B in
woaommia18A is: R3 S RI1 R2 5 wherein: R2 i s POHUSY03/023785

2004/ 011418 PCT/ US2003/ 023785 56 R3 is: -S02NR13R14;

R11 is H and R13 and R14 &% ethyl. Enbodi nent No. 51

is directed to the the nethods of treatnent that use

5 conmayndssulstifuintl ia fornwaanei selkdtsd $one Bie grdupatonsisting
the group consisting of: (1) RS R4 4R R3 Rprovided

off that R3 for this group is selected fromthe group
consi sting (%f) -C(ONRL3R14, R31 RI3 OR 13 N P-R31
R14-" N 11

7 8
R' R R7 R8 R7 R8

~)§//\s )K/,\o
) T TS

g -0
YU R Y R

wherein the above rings are unsubstituted, or the above rings are substituted with 1 to
3 substituents independently selected from the group consisting of: F, Cl, Br, alkyl,
cycloalkyl, and —CF3; R is selected from the group consisting of: H, -CF3, -CF2CHj,
methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R®is H; and

(b)

R’ R®

e e

wherein R is selected from the group consisting of: H, -CF3, -CF,CHj, methyl, ethyl,

isopropyl, cyclopropyl and t-butyl; and R® is H; and R® is as defined for formula IA;
(2)  substituent B in formula IA is:

S R

\ /

R2

Ra

wherein:
R? is selected from the group consisting of: H, OH, -NHC(O)R™ and

.-NHSO,R™ (preferably —OH);

R%is -SONRVR™;

R is selected from the group consisting of: H, halogen and alkyl (preferably
H); and

each R™ and R" is independently selected from the group consisting of: H
and ethyl, preferably R™® and R' are ethyl.



11 1 and C' OR30 , N 14 10 (2) RLI'Il N~ NH R3 R2
(3) RLL SR3R; 152 (4 RI2 N-NR3 R WO
waQm/alag18 PCT/ US2003/ 023785 57

(5) R10 ReETNS2(83/023785
R2 s (6) RlI2 R10 R3 R2 (th

Embodiment No. 50 is directed to the the methods of treatment that use
compounds of formula IA wherein:

(1)

substituent A in formula IA is selected from the group consisting

of:

o
ife!
Hlo
il
w

¢ =
S z P
T R T
Cl
= e =
: o .:- o X o
k |/ k | K |/
2 oFy N
zﬁf ° 0 .? 0,
Br ' Cl '

o,

%N\
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S RBRR, 10 (8) 3 S *I

15 OH WD 2004/ 011418 PCT/ UsS2003/ 023785 58
3\ 5 CH (1BPrT/UR1®3/023785

wol2004M11483 "OH  (11) RA N i |
ONR R3
55
P \V4
CF3 /

TO TG

e N
(_i T o B o
/\“/\/>_' ‘ >
CF3 CF3

Y ¥
‘127/\“/\3)‘ /\“/\o%'

(2)  substituent B in formula IA is:

R3 S R

\
RZ

wherein:
R? is —OH:

\ /N R (9) RI2 4 NO R3

(10) R4 ~

~

F
/

||||I



); SS OH,; and 10 (13) O 4 R R3 N OH wherein all

ot her substituents are as defined for fornula I A
wanbadimst No. 52 is directed to the the met heds/ust0o3/023785

treatnment that use 15 conpounds of fornula | A wherein

B is selected fromthe groupt&onsisting of: WO

2004/ 011418 PCT/ US2003/023785 59 (1) R12 41 RNO

RRGH -SNFRER™ N R3 " 5 OH (3) 4N 3RO 10
; )
(FgﬁISH alnd

R and R™ are ethyl.

"~ Embodiment No. 51 is directed to the the methods of treatment that use
compounds of formula IA wherein B is selected from the group consisting of:

(1)

5

1

10
)
R N
NN
T
R3
RZ -
(3)
R11
STN
=~
R3
15 rR? .
4)
R12
/
n—N
|/
R3
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15

ONR4 RZBOH; and (5 O 4R6 R31 CS~ OH 15
wherein all substituents are as defined for fornmul a

WO A0MNDI4A004/ 011418 PCT/ US2003/ 023785 60 Enbo#Cm®is003/023785

No. 53 is directed to the the nethods of treatnent
that use conpounds of fornsfa | A wherein Bis: R12 |
. N OH wherein all substituents are as defined for
formula IA. 5 Enbodiment No. 54 is directed to the the
nmet hods of treatnent that use conpounds of fornula I A
wherei(f)Bis: R4 NN R 3 WH wherein all
substituents are agydefined for formula I A Enmbodi nent
No. 55 is digecte@g to the the nethods of treatnent

that use 10 womeg of formula | A wherein Bis: 4 N
i R3\ OH 26 al | substituents are as defi ned
for fornul aRla.
RZ -
(6)
R12
10 /
R N
|,
R3
RZ -
(7)
R4
S
/
R3 /
Ry :
(8)
R3 S\
N
\ /
R2 VJA‘SJ
)]
R* N_ O
R® =
OH



10

15

Enbodi mrent No. 56 is directed to the the nethods of
treatnent that use conpounds of fornula | A wherein B

wWO2004R1I2418O N R4 R3 15 OH wherein all substi PAemiS2003/023785

are as defined for fornula | A Enbodi nent No. 57 is
directed to the the net hods58f treatnent that use
conpounds of fornmula I A wherein Bis: W 2004/011418
PCT/ 0@3/023785 61 O4 Rs 1 I R3 N OH wherein
all substituents are as defined for fornmula I A

Enbodi ment No. 5&% s directed to the the methods of
treatnent that lgé conpounds of fornula I A wherein B
is: RB 4 4R N-N M H wherein all substituents are

as defined for [formul a<l A Enbodi ment No. 59 is
di rect ed t ogtfie{te et hods of treatnent that use
conpounds of fornul ag®l A wherein Bis: R 4 R N~ --NH

RL 10 wherein al Ptsubstitiuents are as defined for
formula | A

(11)
R4 N
v
R3 X
OH ;
(12)
: and
(13)
0
R R®
3
R N ;SJ
OH

wherein all other substituents are as defined for formula IA.
Embodiment No. 52 is directed to the the methods of treatment that use

compounds of formula IA wherein B is selected from the group consisting of:



10

15

Enbodi nrent No. 60 is directed to the the nethods of
treatnent that use conpounds of fornula | A wherein B

wO0004R81414 Rs R11 \ NH R10 wherein all substPCU®ISE®3/023785

are as defined for formula IA. 15 Enbodi nent No. 61 is
directed to the the nethodso3f treatment that use
conpounds of fornmula I A wherein Bis: W 2004/011418
PCT/ US£b03/ 023785 62 R5 4 R6 | R11 N-NH wherein
all substituents are as defined for fornula IA.

Enbodi ment No. 62Tis directed to the the nethods of
treat ment t et onpounds of formula | A wherein B
is selected fr T1th group consisting of. R11 S5 R3
R2 wherein alJUs tifuents are as defined for
fornul a | A REnbodj

nmet hods of treat

No. 63 is directed to the the

t>that. use conpounds of fornula I A
wherein B is described in any of Enbodi nent Nos. 51 to
62 and A is as described in any of Enbodi nents Nos.
32-44. 10 Enbodi nent No. 64 is directed to any one of
the Enf®di ment Nos. | to 63 wherein the conpound of
formula T1Ais a ggarnaceutically acceptable salt.
Enbodi nent No. 65 is directed to any one of the
Enbodi ment Nbs.giio 63 wherein the conpound of
formula 1A is um salt. Enbodi ment No. 66 is
directed to of St he Enbodi nent Nos. 1 to 63 15
wher ei n t heRconpgund ¢of formula 1A is a calciumsalt.

T

(3)
R4 N
o’
R3 N
OH :
4)
R12
I
o) N R
RS N
OH : and
(5)
0
R R®
R3 N éf
OH

wherein all substituents are as defined for formula IA.



Enbodi ment No. 67 is directed to the nethods of

treatnent that use conpounds of fornula | A wherein B
wooe@ieased fromthe gr oup consi sting of: R BCHURZ008623785

R4 RR6E R4 RS R6 31 | RéNN NN, NH H R10O WO

2004/ 011418 PCT/ US2003/ 023788 63 R5 R4 NH R6 RS and

R4 Rs R11 \ R11 RIO0O NNNH wherein all substituents

aEenbaxliment Ned 5Bds direeiedita thathemstapdeat trepmed that use

dir of treatnent that use
CO'“"SBH‘E ﬁg)ghg’#é%%tng%di Rdherein B is selected from the

group consisting@k. R5 R4 4R R3 5 Rwherein: R2, R4,

R5 and R6 arg as defined for formula IA; and R3 is

sel ected fr Hp consisting of: hydrogen,

cyano, hal ogen,{|al kyl, al koxy, -OH, -CF3, -OCF3,

-N®2, -C(O < 3, -C(ONHR17, -SQ(t)NR13R14,

10 -SQ(t) R13, C( ) NEL3COR14, unsubstituted or

substituted aryl OHMinSubstituted or substituted

het er oar reint r, t .6 substituents on
wher%rai sg@ﬁﬁ{qe(q\ﬁhgge a7 QPPﬁéfgq?rgSﬂﬁwagﬁ‘ch substituent is
5 | pRaRRMGeAt Ny, 58lidirestetine thé it BIcBVGISONSe MR tRAt use
RO groups; and wherein there are | to 6 substituents
comp@nnd&oﬁfmfuuéaiAmf@melneB@r oaryl group and each

substituent is independently selected fromthe group
consi sting of:

N“ "N

R3

@»&

OH
wherein all substituents are as defined for formula IA.
Embodiment No. 55 is directed to the the methods of treatment that use

10 compounds of formula IA wheréin B is:

R4 N
]
R3 N
OH

wherein all substituents are as defined for formula IA.
Embodiment No. 56 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

'?12
o) N R
RS N
15 - OH

wherein all substituents are as defined for formula IA.
Embodiment No. 57 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:
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15 groups. Enbodi ment No. 69 is directed to the

nmet hods of treatnent that use conpounds of formula | A
wohewn@mings (1) substituent A is as defined i n ErboMiS2®B023785

No. 39; and (2) substituent Bin formula IAis

preferably sel ected fromthé31group 20 consisting of:

RS R RS ::)~4R'"4R4 RN R-NN NH H RLO WO

2004/ 011418 PCT/ U4$2003/023785 64 RS RS R4 4 R6 4 ¢

RRN N Rgt) 1 Rg¢R11 ~ ~I "OH NH R10 N-NH CH

Rl2 0 4 RNO R 31 331 RRRN OHOMH 5R

HRR 12 12 31

RN f

OH
wherein all substituents are as defined for formula IA.
Embodiment No. 58 is directed to the the methods of treatment that use
compounds of formula IA wherein B is:
R5
R* R®

Ny
N—N_
H
wherein all substituents are as defined for formula IA.
Embodiment No. 59 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

R5
R R
N
Vi
R10

wherein all substituents are as defined for formula IA.

Embodiment No. 60 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

' wherein all substituents are as defined for formula IA.

Embodiment No. 61 is directed to the the methods of treatment that use
compounds of formula TA wherein B is:
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SNIORRRZINN '/ \' NN R R R3R2 R3 Rll1 and

R2 wherein R2 to R6 and R10 to R14 are as defined for
woaommoiasi8 A. 10 . Enbodi ment No. 70 is direct eBCTwSL(08/023785

nmet hods of treatnent that ugg conmpounds of fornmula I A

wherein: (1) substituent A as defined in Enbodi nent

No. 40; and (2) substituent Bin fornmula IAis nore

preferably sel ected fromtheR°group consisting of: R5

R5 RlI2 RR6 "4R I R3 N NN R2 15 H WO

2004/ 011418 PCT/ US2003/ Rl12 Rl121 1A R3N

, NRB SRI1 NN / and R2Z.R2 wherein R2 is

sel ected fromthe graqgy of: H OH,

-NHC(O R13 or and - NHSO

3
N—NH

wherein all substituents are as defined for formula IA.
Embodiment No. 62 is directed to the the methods of treatment that use

compounds of formula IA wherein B is selected from the group consisting of:

R11 S l(s?
1T
R® R?
wherein all substituents are as defined for formula IA.

Embodiment No. 63 is directed to the the methods of treatment that use

compounds of formula IA wherein B is described in any of Embodiment Nos. 51 to 62

and A is as described in any of Embodiments Nos. 32-44.

Embodiment No. 64 is directed to any one of the Embodiment Nos. 1 to 63
wherein the compound of formula IA is a pharmaceutically acceptable salit.

Embodiment No. 65 is directed to any one of the Embodiment Nos. 1 to 63
wherein the compound of formula TA is a sodium salt.

Embodiment No. 66 is directed to any one of the Embodiment Nos. 1 to 63
wherein the compound of formula IA is a calcium salt.

Embodiment No. 67 is directed to the methods of treatment that use

compounds of formula IA wherein B is selected from the group consisting of:

R® R® 5
R RE R* R® R% R RS

R3 N N
2 \ __N 1 \ 1
R ., N y »NH
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15

20

5 R3 is selected fromthe group consisting of:

- SO2NR13R14, -NCO2, cyano, -C(O NR13R14, -SO2R13; and
WOCI0DRES; R4 is selected fromthe group consPeTiUSgN03/023785

of : H, -NO2, cyano, -CH3, halogen, and -CF3; R5 is

sel ected fromthe group con st | ng of: H, -CF3, -NO2,

hal ogen and cyano; 10 R6 is selected fromthe group

consi sting’of: H, alkyl and -CF3; each R10 and R11 is

[ ndeﬁende tly gelected fromtheggroup consisting of:

5 3 - NR 13C( O) NR13R14,

R13, - NHC(O R13,

'Js. - NHSO2R13, ,

-C(O ? -0C(O 11_- R13, and cyano; 15
each Nihd R14 is |n epent y lected from the
grouR®onsi sting of: H netryNH e hyI i sopropyl and

t aken together with the

Whe"ﬂn?ﬁ5ébﬁ“ﬁﬁ%@gﬁﬁ%aﬁggﬁ3ﬂ£%”qB"PWaﬂﬁe groups -NR

1

N g R3S o hpieit that use
componpspofRIgmia A @\rhﬁr@n E’u insselsctetiftard the gRouS cbssisting off

saturated heterocyclic ring (preferably a 3 to 7

menbered ring) optionally avi ng one additiona

het eroatom sel ected frrinthe _gredp consisting of: 0, S

or NR18; wherein R18 is ¥€lefted fromthe group

consi sting of: H, alkyl, § hegteroaryl, -C(O R19,

- S02R19 and - C( O NR19RRU; erepn each R19 and R20 is

i ndependently selected froptHe group consisting of:

al kyl, aryl and heteroaryl; wherein there are 1 to 25
wheregn:substituents on the substituted cyclized RL3 and Rl14

J . st h tit th ' f d
BRI BT T, 0, Y
3
e A LA

alkoxys Y1, ~Cley1O0ChydNSky -CIQ)R axﬁoa@R ,aQ(@)MHR1 -so JNRPR™,

ik | al | oal
S0y RSN APR!- oriabHinyted DS 5Ry %Mi?&uﬁwgp&fgmwf
/

grouptaﬁléteaqztssutsstmntus mdena@de)mRa@m@da‘mnrthe@eup cansllstmg of: R®

group%oe\{vﬂe?&ﬁ g%%%g%r%nftg% gabg‘tg' ndespoj}n%yeat llé'syfu?eg %e?eroaryl group
and eacrrywﬂ»étstdjentqy Q’ldlﬁiéfwbntﬂﬂ delcltieromy the- gréuF'ﬂéﬁglsﬁﬁgtof: R®

No. 71 is directed to e net hods of treat nent
groupgise

Embodiment No. 69 is directed to the methods of treatment that use

compounds of formula IA wherein:
(1)  substituent A is as defined in Embodiment No. 39; and
(2)  substituent B in formula IA is preferably selected from the group

R4
R3
R10 .

consisting of:
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conpounds of formula I A wherein: (1) substituent Ais

as defined in Enbodi nent No. 42; and (2) substituent B
wonodsonmiBa | A is preferably sel ected from t hePgrasmo3/023785

consisting of: R5 ::Rand 10 R2 wherein: wherein: R2

is selected fromthe group 6dnsisting of H OH,

-NHC(O R13 and -NHSO2R13; R3 is selected fromthe

group consisting of: -C(O NR1L3R14, -S02NR13R14, 15

-NO2, cyano, -SO02R13; and -C(O OR13; R4 is selected

fromthe group consR&t i ng of: H, - N2 scyano, -CH3 or e

-CF3; RS is sekected fremthe group cgnsisting of. H, /k

-CF3, -N2, hal oggfl ayd cyano; hd _RB6-j sR8el ect ed NN

fromthe group co i ngcof . H, al -CF3; 20 I
R11 is sel erfed froprt e’ gr oup,con g of 1 H, R3/|\'/%J
hal ogen and al kw,; d s each '

¥t s o

i ndependently selfe romthe grQumiconsi sting of:  OH
H methyl, ethg’, isopropyl and t-butyl; or R13 and
R14 when taken together with the nitrogen they are

attached to in the groups -NRL3R14, -C(O) NRL3R14,

- SO2NR13R14, , - O NR13R14, - CON E&l4, ~5

- NR13C( O) NRR AN~ SO NRL3R140. _NHEO2NRL3R14f orpgh an R®
unsubsti t ut ed ubstituted sgturafed heterocyclfjc ‘
ring (prefera 7 nmenmberled opti onal |

havi ng one Bddi t iJon het er o&*0om ed fromrS” St éf
NR18wher ei n R18 i sel ected fromdd @lkyl, aryl, 1,
heteroaryl, -C(OR19, -S02R 9 and -l_b(O) NR19R20,

wherein each R19 and R20 is independently sel ected

from al kyl, aryl d heteroaryl, wherein there are |

WD 2004/ 011418 P@%]USZOOBI 023785 6¥°to 3 substRilepts

on the substituted Cﬁbi zed R13 angy R14 groups (\li.

on the ri ngR en R13 & Apare taken”

together with t itrogen to whi are

and each subst it ue s +i ndepend el.ecte ,
the group conststifg of: al kyl ,R hydroRy, R
hydr oxyal kyl , al koxy, al koxyal kyl, aryl al kyl,

fl uoroal kyl, cycl oal kyl,

and

wherein R? to R® and R to R™ are as defined for formula IA.

Embodiment No. 70 is directed to the methods of treatment that use

compounds of formula IA wherein:
(1)  substituent A is as defined in Embodiment No. 40; and
(2)  substituent B in formula IA is more preferably selected from the

group consisting of:

R* RO R% R® |

RS | W/

R2 N N S N 3 R2
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20

25

5 cycl oal kyl al kyl, heteroaryl, heteroarylal kyl, am no,
-C(O OR15, -C(O NR15R16 - SOt NR15R16, -C(O R15, -S02R15
wonromiodedst hat R15 is not H, -NHC(O NRL5R16 an#CT/US2003/023785
hal ogen; and wherein each R15 and R16 is independently
selected fromthe group co®$i sting of. H alkyl,
aryl, arylal kyl, cycloal kyl and heteroaryl. Enbodi nent
No. 72 is dig'@cted to the'hethods of treatnent that
use 10 co unds of forpul a2l A wherein: (1)
subst | s as deft isn Enbodi menk’~No-
(2) substituest B in fax a YA isamdeferably el ected
fromthe grou consisyrngyof: RS R4 R6 | zan
R2 R2 15Rhherdin: R2Ri's seét?ected fromtheRjro
consisting of > H OH -NHC(OR13 and -NHSO2R13; R3 is
wheres@l ected fromthe group consisting of. -C(O NRL3R14
~S02NR13R14, -NO2, cyano, and -SO02R13; 20 R4 is
seRR @ sslebicanirbinand gPelp 6OASIERIG 88 HIOHHNHN@B)RBYEO,
-CH3 or,,-CF3; R5 is selected fromthe group consisting
and -NHSQ4R'Z;CF3, - NO2, hal ogen and cyano; and R6 is

sehegt 5] - nyBisgdakyl ~and

> B3 gt el ot bR I e ORI Riogryane.
-C(O)NR'3gEn -80dRA: Iyl -CROYORPH each R13 and R14 is

|nd@pendente!g[y sel ected fromthe group consisting of:

melniA selaetest from thegenn aamsisting of7 &1.i-MQy exanedCHs, halegen,
and_%t.hods of treatnment that use conpounds of forrmula IA

&rein: (1) . substituent Ais as defined in

EnRO i selatteofror4he grolp\ OO AL #8CF;, -NO,, halogen and cyano;

_F’C&éug)rZ%OS/ 053785 68 %fzg substituent B in formula | A

[

PeiEA e the RN ¢AEIStRG ¢ff Bluglkyl and -CFs;

each R" and R"" is independently selected from the group consisting of:
hydrogen, halogen, -CF3;, -NR®R", -NR™*C(O)NR*R", -C(O)OR", -SH,
-SONRR™,-SO,R™, -NHC(O)R'?, -NHSO,NR®R™, -NHSO,R", -C(O)NR®R™,
-C(O)NR"®OR™, -OC(O)R®, -COR™, -OR™, and cyano;

each R"™ and R" is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl; or

R™ and R" when taken together with the nitrogen they are attached to in the
groups -NR™R™, -C(O)NR®R™, -SO,NR™R", -OC(O)NR*R™, -CONRR™,
-NR™®C(O)NR®R™, -SONR"R™, -NHSO,NR 'R form an unsubstituted or
substituted saturated heterocyclic ring (preferably a 3 to 7 membered ring) optionally
having one additional heteroatom selected from the group consisting of: O, S or NR'®:
wherein R" is selected from the group consisting of: H, alkyl, aryl, heteroaryl,
-C(O)R™, -80,R™ and -C(O)NR'*R?; wherein each R'® and R is independently
selected from the group consisting of: alkyl, aryl and heteroaryl; wherein there are 1 to
3 substituents on the substituted cyclized R and R™ groups (i.e., the substituents on
the ring formed when R and R" are taken together with the nitrogen to which they
are bound) and each substituent is independently selected from the group consisting
of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyl, fluoroalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, ~C(O)OR",
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consisting of: R R4 R6 and R3 SRl RR2Z R2 5
wherein: R2 is -OH R3 is selected fromthe group
woaonsiidiag of : - SO2NR13R14 and - CONRL3R14; R#CTAIS2003/023785
selected formthe group consjisting of: H, -CH3 and
-CF3; R5 is selected fromt group consisting of: H
is selected fromthe group consisting

|
-C(O)ﬁﬁgsﬂ%,a-%ué?ﬂ% @@)R1§%(1:-§@zk?1l§l;pravidem13atdﬁﬁ iRDOt B e

b6 di 74 i s di d f
NHOERNRER AL otoREg: i wikfei bahLRE 4 R Botigsasadtnty
selecté@fram the droup cOrRIVENGREEHL bikgl, larylaaspakab b?c!téﬁlgﬁd ad®

Enmbodi nent No. 75 is directed to any one o
heterogfdodi ment Nos. 67 to 73 wherein the conmpound of

BTSN, 7 SRtk AR e R grlRionl fydidise
componmeisefrfotrhgladdnploemath:of formula 1A is a calciumsalt.
20 This invention is also directed to novel conpounds

of forldll a SuBstituendAip@s desimqdNnAmperigrentiie 42; and

phar uti : t | . ' r

Cal ci 0o ool TosttePE B B0 Aa TR rpferthly SRR the group
consisingeft ed from the group consisting of: 25 WD

2004/ 011418 PCT/ US;OOS/ 023785 69 (1)

and e S r1
. \ /
R2 R?
wherein:

R? is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO;R™;

R®is selected from the group consisting of: -C(O)NR'*R™, -SO,NR"*R*,
-NO,, cyano, -SO,R™; and -C(0O)OR;

R*is selected from the group consisting of: H, -NO_, cyano, -CHj; or -CF3;

R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;
and

R®is selected from the group consisting of: H, alkyl and -CF3;

R" is selected from the group consisting of: H, halogen and alkyl; and

each R" and R" is independently selected from the group consisting of: H,
methyl, ethyl, isopropyl and t-butyl; or

R™ and R" when taken together with the nitrogen they are attached to in the

groups -NR™®R", -C(O)NRPR™, -SO,NR™®R™, -OC(O)NR*R", -CONR®RY,
-NR®BC(O)NRR™, -SONR™R"™, -NHSO,NR ™R form an unsubstituted or
substituted saturated heterocyclic ring (preferably a 3 to 7 membered ring) optionally
having one additional heteroatom selected from O, S or NR'® wherein R is selected
from H, alkyl, aryl, heteroaryl, -C(O)R", -SO,R' and -C(O)NR'°R?, wherein each R
and R? is independently selected from alkyl, aryl and heteroaryl, wherein there are 1
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R7 RB RT RB 12 R Nand Oand 5 (2) R7T R8B R 12 R7 R8

and O wherein said rings of said A groups are
weubsioiiaaged with 1 to 6 substituents each PCT/US2003/023785

i ndependently sel ected fromthe group consisting of.

RO groups; and Substituents6B, R7, R3, R9 and R12 are

as defined for formula I A 10 Thus for conpounds of

to 3 sﬁmtltuéatslitsth@summutedmyshﬁd RZ, al’ff@R1‘R§r0L§@ (R186 orRI’le ring

formewefggo R%@B‘ tawogaﬁie&mthth@rrefragen a@wmréuthearare
boun({ % m;% %bétﬁ é}Ith§In<§e§Hégﬁ'eﬂﬁgtséle§I§c} ﬂggmcﬁ'ép@l%ﬂg%o%%stmg of:

Dstitue
alkyl, Erﬁb,dmydmmy shyHrooyBky| dalkoxy, kedicoe/atiug arslrall{yn ﬂlIdTeaIkyI cyCIoaIkyI,

cyctoai&eﬁwﬂﬁskmwt#efts?g%@%ﬁwﬂ%n‘?%ogfé&”ﬁ%I HHRNRER!
-SOtI\'?FWIRﬂeQZ)( g LOOIREDENRidIthal ReT .Sq{@qqll I(ﬁiikt:(fb)ﬂRﬁheﬁ and

ounds or nul a | B, subst I tuent i's as i ned
hangetm, ani/where)m eBrh RIT remct R %63 indephdeatiy selstedifrorrethe group

di t { di ted t
consi Gtz SO B Sl o a N AP oot one
(ErbodirR8§) N6 OTP dife@bd & [H@h@tﬁ&@@ﬂtr@atﬂwent that use
pharmaceutical |y acceptable carrier

compeytiphiermulss LA whereinvent i on | s directed to the

I I f I t
Cobodttne sbtydrtia R RRt kb THe fNE; 4558 o
salts @) t h@bs&&]mfﬂimﬁlum‘ IA( R I‘élrabg selB&elgFfom the group
enbodi nent of this invention is ect ed to a

consigiiigr@faceut i cal conposi tion corrprl sing at | east one
(e.g., one) sodiumsalt of a compound of fornmula 1B
and a pharmaceutigally acceptable carrier. WO
2004/ 011418 00%&°023785

and R’

S R11
\ /
R2 R?
wherein:
R? is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO.R";
R%is selected from the group consisting of: -C(O)NR™R™ -SO,NR™R™, -NO,,
cyano, and -SO,R™; |
R* is selected from the group consisting of: H, -NO,, cyano, -CHj; or -CF3;
R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;
and
R®is selected from the group consisting of: H, alkyl and -CFj3;
R" is selected from the group consisting of: H, halogen and alkyl; and
each R and R™ is independently selected from the group consisting of:
methyl and ethyl.
Embodiment No. 73 is directed to the methods of treatment that use
compounds of formula IA wherein:
(1). substituent A is as defined in Embodiment No. 44; and
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70 Anot her enbodi nent of this invention is directed to
a pharmaceutical conposition conprising at |east one

woleo@/ol1ase) cal ciumsalt of a compound fornul aCTBS2@B/d23785

a pharmaceutically acceptable carrier. The chenokine

nedi at ed di seases, that areb®reated by adninistering

at least 5 one (e.g., one) conpound selected fromthe

gr oup (@onsishstituerit B onjoonatslfofs preéerably seleatediframn, the group
. 0A,. and the final conmpounds of Exanples

consisiig§ %09- 360. 117, 368.32- 368.45, 1200-1211, 1300- 1311,

whereén

and 2001-2088, ora pharmaceutically acceptable salt
or solvate of, sai ¢ conpounds, include: chronic

i nf | ammat i onR ~acute - | ammat ory ain,S chranic

i nfl ammatory pa qcut e neuKbpaﬁE' paiar Rehr oni ¢
neur opat hi ¢ pain, _I0B\pgori asi s, atop\c ermatitis,
ast hma, COPD; adult spiratory disefse, thritis,
i nfl ammat ory boweR? di’sease, Crohn' sRdi se,
ulcerative colitis, septic shock, endotoxic shock,
gram negati ve sepsis, toxic shock syndrone, stroke,
cardiac and renal reperfusion injury,

‘omer ul onephritis, thronbosis, Alzheiner's disease,
orafst—@H; host reaction, allograft rejections,

rm{,arla, acute respiratory distress syndronge, 15 1314
dRI yasdecteddrany Hee gen eonaisting @fac®PoNR "R™ and -CONR™R™;

ner . c . . 2
R B EIPl g Bl Podield B CebETr

aRY isagestet From Hie gRAOSHrisistiigneft W and cyani@spi rat ory
viguses, herpes viruses, hepatitis viruses, HV,

KBp issselgcted feaimdhe geaup consisting ofull, -GEhiang 1Gks; ' cysti ¢
fkbrigﬂ.sanaor e-term | abor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions,
pRErarat RY aret mettyils, herpes, 20 encephalitis, CNS

vascul jtis, traumatic brain injury, CNS tunors,
EEhodiRAIi Mo, b i 9rdee to pRY Pne i ghe Embedifient Nos. 67 to 73

where:iﬁ‘ngﬁegc;éd'hbb@ﬁd BRfHARI A S a E)gn%c é@&?ﬁédllziécﬁegfdtﬂ’égéft,

arthritis, acute a roni c pancreatitis,
aembedmhentidd.i £5 wegliegated 89 ang onetdf the g misodievemt dlast 6¢ .to 73

wherefi IHemBptH of i R FA RS SoRE 8ot uri 1y, i abeti ¢

rEHPBH%J“Wo.W 14 &Fcfdi'&g %‘Sﬁ?bré bf thé EnbiSdinfint Rost YR6 73

preferred and corneal neovascul ari zati on,

whereprothengaspoind of tsoulla 1A s asakiymgadit ri ¢ and duodenal

and the pharmaceutic

ul cers, celiac disease, esophagitis, glossitis,

ai rflow obstruction, airway hyperresponsiveness,

b1 918 GV ePRibASS BlsoPdifEttEd & hbidlcopiBLatH b fohula IB:
obliterans, chronic bronchitis, cor pul nobnae, cough,
dyspnea, enphysens, hS’Q\er c&@nea, hyperi nfl ati on,

hypoxem a, hyperoxi a-i nyfuged i nfl ammati ons, hypoxi a,

surgi cal lung volu 30l=A”duct i on,dBul nonary fi brosis,

pul monary hypertenstog; right-Aventricul ar hypertrophy,
peritonitis associ ated w t hygconti nuous anbul atory

e ared) dél@/l gg&esg)tétﬁézg?té (e.g., sodium or calcium salt) and solvates

~ thereof, wherein:

Ais selected from the group consisting of:
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granul ocytic ehrlichiosis, sarcoidosis, small airway
di sease, ventilation-perfusion msmatching, wheeze,
woab@niigeut , al coholic liver disease, |upus, BATMS2003/023785
t herapy, WD 2004/011418 PCT/ US2003/ 023785 71
periodontitis, transplant réSrfusion injury and early
transpl antation rejection, acute inflammtion, and
rheuma(ti d arthritis. The chenoki ne nedi ated di seases,
that are treated by adm nistering at |least one (e.g.,
one) conpoundrdfr¥ ormul.a IB, i ncI BdeR™ chronic

i nflammati o ute 5ﬂ1nfl ammat ni c

i nf | amrat or ypai 7 Atute mropa chrjoni c
neur opat hi ¢ pai n, riasis, atopic dernmelitig,
asthma, COPD, adult respiratory diseas¥, affhriands,
i nfl ammat ory bowel disease, Crohn's disease,
ulcerative colitis, septic shock, endotoxic shock,
gram negati ve sepsis, toxic shock syndrome, stroke,
cardi ac and renal reperfu3|on injury,

gl omer @R)onephritis, thronbosis, Al zheimer's 10

di sease, graft vs. host reaction,_allograft

rejections, nmlad a, aqﬁt e respi r gty distress
syndr one, d a d_t ypersen Pt ealti on,
at heroscl ero ebr al apdd c hemja,
osteoarthrltls |pIe scl erosi s, NOSI 3,

r
angi ogenesi s, osteopor05|s gi ngi vitis] reQpiratory

wheré{h 5HRLAngd\6f £58 A’ 'E?B%fiﬁ&ééf with' V&E6 ’suB%t\ﬁuen’Es each
ss ciate

Kaposi J%ar coma virus, neningrtis
independiently selegted-framithé gooup ccmmgﬂing af Rf’rgmupssand

| £iz0r dsf i on, Sk auna spr.ains,
OB HERGHETB o AR AL R AT oSt B rorfRUIS
eTRe fot b@mou%@ovmulaqm Ssutsdtmms B A ®RERH WRWRE R’, R®
o ﬁNS; rrg yba{ac:l?g 9 ITDr15 age, .post surgl cal
R®, RErRITR L RS, RENRS r%én&‘thvlangitareas
ced arthrltls acute and chronic
deflne%rfﬁgﬁ(ﬁjgﬂ 5%‘ acute al cohol ic hepatitis, necrotizing

elnt sthee efribodimeRt3r 6fithe compbtindissof fmlaqan 5GbSRULATB Has
di sease, ocul ar inflammation, retinopathy of

defingst iranyonetaf, Embadigiands r1épuaﬂx¢)@ﬁm@edr@bﬂmear

d d :

ORNEL BB I X6l B8 B SR s o
definegiiatariyonanst Ei‘dbd@lﬁféntsl 59 668.2 deddriveddirrase,

esophagitis, glossitis, airflow obstruction, airway

hseheeembrdirienisof the ﬁ:@ﬁmue@lﬁa)éf@rmtﬂadacwbﬁtltue@ Bis as

defined i iloe'dy Ky RSdbicTiS 8% 10 7¥ BRcHBHASYRy e capnea,
Mmhen fehﬂiddﬁxﬂenhdmkemv@ntlm Redirdted ko dtRfimaceutical
i nflammati ons, hypoxia, surgical |ung vol une

compesition comprispa a‘dﬁaﬂyone (-85 08¢e) pampeHadef formula IB and a
pharn@é@ﬁg %%R,Eé tét‘;lgl?: {H%nt ricular hypertrophy,

peri R20¢i A wi th continuous anbul atory

pﬁm(bth@ﬂ ealbodiimbitofth(SGARENtiorDisaditd cted to theetdilbiugN 818 6F the
sarcoi dosis, small

b

.compounds of formula IB.

Another embodiment of this invention is directed to the sodium salts of the
compounds of formula IB.

Another embodiment of this invention is directed to a pharmaceutical
composition comprising at least one (e.g., one) sodium salt of a compound of formula
IB and a pharmaceutically acceptable carrier.
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ai rway di sease, ventil ation-perfusion m smatching,

wheeze, colds, gout, alcoholic liver 30 disease,
woupugiidsrn t herapy, periodontitis, transpl anPCT/US2003/023785

reperfusion injury and early transplantation

rejection, acute inflannatio?@ and rheumat oi d

arthritis. Another enbodi nent of this invention is

oARShEF sbeiEb SEng inV& i RS o Bl AR Tidal
comRssifien cofmprieRy &fleastusie {e’.@.@bﬁéﬁbal@mﬂﬁ%bﬁ iofa compound formula 1B

admi ni steri_ng? to said patient an effective amunt of
and aphiagaeceudmiiyaceeptpbia ¢arn@rPCT/ US2003/ 023785 72 one

(o chproC e B groREs aFRE Baa el fiteting atteast

one {1§!, &Ak) copoluhersetstied fraantheodroubi consitiagtaf@dmsounds of the

directed to a nmethod of treating _chronic _infl am’rator%/
formplaisrit.0A. 8.Qfaanrhe finagcomponassral Exprples 480y 08-3f0khh . 368.32-
s60 381 P21 TEE 500317 AERONT R RSARREESEaly agportabl sl

or soNateeAshid enepbends, indlude: emdnigsinfidimynation), acoteiafiathnedtory pain,
fornmula I A (or a pharmaceutically acceptable salt or,
chrogigl ipharamaternceain, agusmesroratbisdRaRnehrenic ewopaAlNG PRiIFn
i 5. di . eat i pathi
oS 5% Schut TRAAGH, EDAER PRSP RAPAHG
inflafpenatgly bowelkdideade, robinsidisesss, miserativerpolitis, sgptic shock,

adnmi nistering to said patient, an effective a nt of .
endofexip sheek. e peggive q-@'é»&aélclﬁleg Syneiase oI Rerdife and
renal d@Hu@iérﬁgitggT @gﬁﬁgft&ﬁgﬁgﬂ%g}al.ldfnbc?éi&e/ﬂkﬁ@i'n?er%a&léeé’ée, graft vs.

sol'vate iment of this invention
hostireactiore @lledraforejeatienspohatdria, eeate reppiratwpidistress syndrome,

selaf bRl BRu 36, Sobetons eSR doarschem
osteGRTRAitsS 'n?lﬂti?@@dlér%%%[ rinb8isS 8h io?@hb@iﬁF oﬁ@opbf Igitgivitis,
amount of at |least one (e.g., 1-3, and usually onc%

respiratopy vindses, Hevpesiviauses, hepatitiphisusess &1Vi Kappgi's sarcoma
accept abl e salt .or solvate thereof). Another . .
assogfagmidRe MBI YRV Pal Pus G ebll dlab peyisymult-organ
dysfiphctior &aufth, %S, spRiihaBEtesi¥n® Frdorialic ArtPeitis SMdrpes,
e a manmal, preferably a human being) in need of

. g., .
encephaditis,{CNBeeaseuliis, diavpnatic brgiminiing SNS tungonrsosehargchnoid

nemBitbinSE op siocicel i ol PSR b APel b iy, crvstal
induCSIBRHARS, &uté BRd dhesmiy lpadcledifis, %L@é,almmzmépfagg@,anecroﬁzing

conpounds of Exanples 360.109-360. 117, 368. 32- 368. 45,
enter@iitig. hronic3viousits, Angiegerio ogulapdisegse, ecular inflammation,

retinglpqg{hr)yao%%ljriéh%?&|Jit}/’, SisbERE Pel%’n%pﬁﬂ'l)}, macular degeneration with the wet
type preferred and corneal neovascularization, polymyositis, vasculitis, acne, gastric
and duodenal ulcers, celiac disease, esophagitis, glossitis, airflow obstruction, airway
hyperresponsiveness, bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic
bronchitis, cor pulmonae, cough, dyspnea, emphysema, hypercapnea, hyperinflation,
hypoxemia, hyperoxia-induced inflammations, hypoxia, surgical lung volume
reduction, pulmonary fibrosis, pulmonary hypertension, right ventricular hypertrophy,
peritonitis associated with continuous ambulatory peritoneal dialysis (CAPD),
granulocytic ehrlichiosis, sarcoidosis, small airway disease, ventilation-perfusion

mismatching, wheeze, colds, gout, alcoholic liver disease, lupus, burn therapy,
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or solvate of said conpounds). 25 Another enbodi nent

of this invention is directed to a nethod of treating
woho@mici1si nfl ammatory pain in a patient (e.g. PC&US2003/023785

manmal , preferably a human being) in need of such

treatment conprising adm nistering to said patient an

ef fective anount of at |east one (e g., one) conpound

penchcijﬁﬁ%ag ﬁ&gﬁﬁt %%8%[‘8@&(}8@&36& %W%g Pogf’ re?ectlon acute
inflafpraafidre 2ndtBedifitsi8 Qirthlifis. 368. 32 30 368. 45, 1200-1211,
1300- 1311, and 2001- 2088 (or a pharmaceutically
xtlt&ﬁfchbh@kﬁﬁ ﬁned@ﬁe? @{she@ts@s ofha$ éréjtréé)ﬂéﬁ é’é&nmstenng at least
er 0 i ni.s.
one (58 3ed EOTRLTRY Cemt'd Bl Bl chronis iflamiiafin, doute
inflapeatent péia, ghronic imdemahatopy péiar ablite medropathidgainghiomic
nou b, R EAAIR FT RO X0 b
diseasq, athrijis, mﬂ@mmat@w bowebdwasexr@roam sdiseasm Julearative ndlitis,
sept%eé egn(fjdit%mctgh% rﬁl‘é?la‘h%ﬁéh ﬁs@ftoﬁf&'@\gﬁﬂ‘lﬁlnefoﬁ\g stroke,

formu .

cardiagAAd '@51 eQPerfwﬁl@BmMry?g opgUlenepbEts. A 4brombagis,Alzheimer's
d lseéé’é)@réﬁ l'%, h@é’tdea@% %%re(fpfe é‘ctmr RS, | deatd bbsplratory distress

said c

syncigiiEn ey En S mrperaeng il sardin, ShorSsubes: chrabealand

cardiaetli_ambmfa bsteatairthgtis hhahipte sclemsimaééﬁrmmlamgid‘g@esm

osto BB o . Bo PR vl FEARLS ARG el v

Kaptmis@apmmerassawatﬁd‘ wouts, veeningiting cysticdibrosisgtre-terna labor, cough
t

oo, G S08h SRR, £5U! B, Sy, prorgc

arthrifise heres; ﬁﬁaepwﬁﬁogmﬁvwcmmw@a%bramw@wo CINS tumors,

subapéhrdd hdfforifagel $08t didrgibal ﬁ%gﬁfalﬁﬂtérstlﬁﬁg?r?%ﬂﬂét%%s

Jgti cal | accepta ol vat e of
oot SR A A s Boierand donid pasireuBin, Favte
alcoh@llcdleipmmeﬁnécroazmgtdmwo@bhﬁsf @ﬂtcbrﬂ@sﬁ@é’lﬂs hhgiageaic sililar

sy ey Ay 5 MBS A3hehd LRy macutr
degeperation with tke fvet typeeprafemed aod cmrneamebvasmjlamzaglqn f

f
p°'y'98‘%%%°*§¢‘&9¢”@ <EAppiadfic drfBgcuorsl QB MeRac bispheg)
esophagtisugessisis, m bsiraeiinm, GIVEs0hYPENespeBSISRRasH bienchiectasis,
bronél%@@ns %?éﬁchxélﬁ%%ﬂl@ér%nsa&%o%ﬂp@ro%gﬁﬁs I s p’hlmopae cough,

arnacgutlca acc salt or so

dysp SRR S BoN YR ERERC S TXRET RO, MYPRYSMIan yReT iR nsuced
inflartiriatiohs dhypoxéa, geirgied! 10hgtvoRfheé REd@tiohe pulmonary fibrosis, pulmonary

hypertension, right ventricular hypertrophy, peritonitis associated with continuous
ambulatory peritoneal dialysis (CAPD), granulocytic ehrlichiosis, sarcoidosis, small
airway disease, ventilation-perfusion mismatching, wheeze, colds, gout, alcoholic liver
disease, lupus, burn therapy, periodontitis, transplant reperfusion injury and early
transplantation rejection, acute inflammation, and rheumatoid arthritis.

Another embodiment of this invention is directed to a method of treating acute
inflammatory pain in a patient (e.g., a mammal, preferably a human being) in need of
such treatment comprising administering to said patient an effective amount of at least
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inflammatory pain in a patient (e.g., a mammal,
preferably a human being) in need of such treatnent
woan@riisilifg admi ni stering to said patient an ePCeaiSeons/023785
amount of at |east one (e.g., 1-3, and usually one)
conpound of formula IB (or &pharnmaceutically
acceptable salt or solvate thereof). 25 Another
one (ea{m@m rgfet uSlially i) icowgsdunarofi feriliaan @f al ghanigricaadally
treating chronic inflamuatory pain in a patient
accepta@l@salt@r@amm theseef)er abl y a human being) in need of

&;ﬁlg%{ Sﬁﬁ)@%gﬁf%@sﬁhg t?oqp'q‘s%%tcféedaf&?a Fﬁt@g%i%f éreatlng chronic
inflamdraBoryaidin Ws ugddtiene (Y., compainal, pfeféibib hunfar bém@‘) in need of
pharmaceutical ly accept abl e salt or solvate thereo

such tegatmest gempsisichadmitistering K9 saidRatient an sftective @m%tﬂﬁ at least

e o

acceptubtel sak or sobaté treaeo®nt conprising administering to
said patient an effective anou

mrwea@mp@dmmzamnmtmw”c&wc@@tq@ Fipthod.of iregfipg acute
nourof bl R R ol e oL e bpinalip peed o

such teaitriesit cen‘qumgeadmof stehng to saidmatient aa affective ahdunt of at least

one (e fehanch AR RAIPOKAEPIBRG T4 (6 Rethasbasaytipally
accepfé‘%ﬁé’s%o?s%%‘ﬁeﬂé%??é@?m conprising adm nistering to

sal d patient an tive anmount of at |east one
(Anather érdodimanusiithid ipvenin isalifestaditaod ni&thadlcﬁtﬂeating chronic
acce I t ,or solvat

neuropiBiERR 0 RAURSE (e IMRENTOh PIEIRTDlY ABIRAG RO in need of
such tFBeftﬁfétn? @oh#bréld'gaétﬂ‘rﬂ%é’tﬁnh{; @é‘%bﬂ%éﬂ%@an'éﬁe@t:@ébh%ﬂntfof at least

, preferab human bei ng) in need
one (es@c n -3,ranut usuallyiane) mmp@ndgofefdrmtuiaslﬁe(pr aghasmagegtically

ffe t|ve anmount of at |east one (e.g.,
accep%%ge saél%sg @é?l fSRQ) conpound of formula IB (or a
PARSRBE BHibohEt GBRPIhabhorPR! direeted 804 vitdthod ligtreating acute
An enbodi ment of the present invention is directed to

mﬂammat@mmmnom atpasient (8;9-, camearmaly peefpeablyathuprary being) in need of

such t{rr%a j'c t ﬁﬁ%"‘p@gﬂ%} 3@5\@?@8@ g%ngr %ﬂ?%ngefgfl H%] ta}ﬁsou(nt of at least

one (e@?’ BHEY 80kipBuAl seRstied frofd ihﬁ graup ichasrLiag of cahmounds of the
fective amount of ﬁi)a at | east _one

e
formulgs B, 0do ek e TebRIMPRUNGS Sl EXewALS:Hth4081360.117, 368.32-

368 48 RRRAT ol 0G0 2801300 4 4 Ppaigb il GRpeptable sal

or solvat@ &f $3idlcorhgblnd$)11,
Another embodiment of this invention is directed to a method of treating chronic

inflammatory pain in a patient (e.g., a mammal, preferably a human being) in need of
such treatment comprising administering to said patient an effective amount of at least
one (e.g., one) compound selected from the group consisting of compounds of the
formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-360.117, 368.32-
368.45, 1200-1211, 1300-1311, and 2001-2088 (or a pharmaceutically acceptable salt
or solvate of said compounds).

Another embodiment of this invention is directed to a method of treating acute

neuropathic pain in a patient (e.g., @a mammal, preferably a human being) in need of
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and 2001-2088 (or a pharmaceutically acceptable salt
or solvate of said conpounds), 20 and (b) a
waoizergiuhasl e af fecti ng agent or anti neopl asti cPagaIsSL006/023785
anti-angi ogenesis agent or _VEGF receptor kinase
i nhi bitor or antibodi es agai’/8st the VEGF receptor or
interferon, and/or c¢) radiation. In further
such krpiaemecnnapiiiing edednisteringetotsaich patient af effecwer amatint of at least

one (552t e SO TR B e i St o e

formuddisl 1 0pe 3 O 2AnEHEPRHE € | - 360 ]
. 33 308 4t o L o O] i e S04 7 so8.22

368.45. pRAP-HRddut BeRI13 1asae 20A+2088alor apharniaceutically sedaptable salt
is admjnistered in conbination with
OFSO'%‘@)‘%%E‘?%QNP@“Q%}“S (e.g., one or nore, such as
OARothelr esntsdtimenBELHRS inkeRlion ELHiRsdted th é?%ﬁ(ﬁg%(%?%‘éﬁng chronic

consi sting of. gentitabine, paclitaxe
neurogathi¢ patLina patiqre-(g1g,, @ syamewphapfesablye homan being) in need of

. om.de, t . d Vi i stine.
such (O I RSB E6 1 SRR Sy B AR oM of ot st
one (ewgt, lvne ) ebniposati sedected foe th @_uﬁdggggﬁg Q)ngzglgnﬁounds of the
| u

|, such as a hunman bein
formu{[@%ﬁfe ﬁtqpl‘fc%\%ﬁieérlr}% cgm@pﬁn8$ of Eﬁg,mpctemac/a@n@&fwo.mw, 368.32-
' i 2004/ 0114
so0ASERARRY, 107 86 P80 DR UM RIRACBIAIR agprale ar

or soleateyd sail sempotirds) r om t he group consi sting of

C unds of .the formulas 1.0A 3.0A, and the final
RTIBER §T9IERAHEH i insgiioms. ditsistad o & seethed-aféeating COPD

ina pét?&ﬂ'(é.%ﬁ,la dﬁﬁ?&ﬁéfer&ﬂ azmﬁ?ﬁ%%ﬁ'\@% n%teg ooffsuggitaeatment

phar maceut ceptable sa ol'va
compiiging adnuisisferagdo(daid patientran effedtesarmblivcof atdeagestie (e.g., one)

9. i taxel ). An enhodi mept of th t
como iy R P oSS ot Bl ey O
3.0A, bAd @ ahhRBmpSursts o@igﬂ?ﬁ%e@%@%oﬁ 1'?“588.&%238%5, 1200-

in need of such treat conprising admnrsteri
1211, 11808413 Tp anidei0,1-2088: (orreephdiynane utiegiieatceptable salt or solvate of

. herapeutically effective anount of (a) at |east one
said C%@%S.l",%ii& and usually one) 10 conpound of fornmula IB

(MriothePBAbTATRSIT SfahisVin@emri idRliRkchR fo #metRbY ¥F ‘Frgrating acute

. thereof), and (b) a mcrotubule affecting agent
inflamgaterydein 43 aipatiegk(e.90a marimalnpiefgrablsa hiunarebeing) in need of

. Ki .nhi bitor. or antibodi es agai ns

suoh (ARRGE B ALEL AT OHAEIS Sh FarBpl S Mep iy St o attost
one (&.4\, f118, ey usiallg G BbMmpdUhE f 6 miflatiB]of A effically

cancer, at |east one (e.g., 15 1-3, and usually one%
acceptabipsalhor solvats thereof).B (or a pharmaceutical ly

%?o?ﬁéragh%oaﬁl\ént of this invention is directed to a method of treating chronic
inflammatory pain in a patient (e.g., a mammal, preferably a human being) in need of
such treatment comprising administering to said patient an effective amount of at least
one (e.g., 1-3, and usually one) compound of formula IB (or a pharmaceutically
acceptable salt or solvate thereof).

Another embodiment of this invention is directed to a method of treating acute
neuropathic pain in a patient (e.g., a mammal, preferably a human being) in need of

such treatment comprising administering to said patient an effective amount of at least
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or solvate thereof) is adm nistered in conbination
W th antineoplastic agents (e.g., one or nore, such
wa0@ne]418r such as one or two), selected fronPCinS2003/023785
group consisting of. gentitabine, paclitaxel
(Taxol (r)), 5-Fluorouracil % -FU), cycl ophosphani de
(Cytoxan(r)), tenozol om de, taxotere and Vi ncristine.
one (9., 11n3 aafst Hewalyhera)i srspouriskofiosmets 1B (orenpharmaceutically
[ treatin cancer in a patient
accepfgtﬁé s%ﬁ%r%o%ggﬁg%r%gﬁ Y [ in ﬁeed of

as a human bei ng)

shedthet eatdotibnt 6OMMRY i@éﬁ@o@%l%&«%& td B%nethod of treatllng chronic
concurrently or sequentially, an effective anpu

neuropaiipaindg ¢ pafipnt (e 9g.a MamMah mdefesalaly layhuman bHung;))ou meed of

suh 4ot b i i A T35 Sl Sl RCSEPL 0. S ot e
one (€28, dgkrand esuplly qrag)lconapeeing. of Ao RhliRrIBe@e edh B Rl autically

ventjon is directed to a nmethod of treating
accep@l%ﬁa rs@%@ﬁ’ fhereaici noma, and non- snal | ceII Iung
t
{FRafer abBdRAn it this IR s et L § PetBatafiBaling coPD

ina pa;feheee ove mammat, p«néfeaably eamimen ®efrRy) Sn ne@AYX sﬁeﬁn@éﬂﬁent
har maceuti cal l y 30 acceptab

Comp@éﬁq aﬂ?"@ﬁﬁ%‘&ﬂ&O&@K&gﬁﬁe@@fmﬁyve g Meaf airl@mtlomw(te g., 1-3,
{ t t

and St 1) YL 3 SR o AL g S ot or

solvate thereof)i n a patient in need of such treatnent, sai d

Ay SeBBime S oba s n@aﬁr%?n\%%tpgééSigs}:%giﬁgm@%éi%uggtmg
canceﬂh @bail@fﬂs(b Png nﬁé‘mETa! %ﬁ) e Sgﬁ?fjbé)kggﬁ\r li%’%@g# 3

p har maceut’ cal | accept

treatm@@hpgmmpsmg admfmmhenagno said paitmﬂmcmcﬂh@nltl?lg)tr?equbﬁﬁéﬂy,
i's

oo S B A Rl T et st o
the growpl msnggﬂsidmﬁolﬁﬁfs%fﬁﬁ%rn?.ﬂgs u%’& SBh! afi§lthe lFHng

cancer 1n patient 1n need reatnent

compoupds ofEramples B6Qi109-36Mi h7 s368. 32@680455 aﬂ|2(ﬂ)0|91321 ant30@n1 311,

and 20@15 f?lféé (67 2 @@@ce&ilﬁﬁlg %(%:%Z}Lﬁ ft)pr%gjy %p spid uggunds),
and (bpa nsiototable eiffesting a@@@@ﬂﬁ@nedﬁl‘a&i@%éﬁb‘r %ﬂtlvﬁv{}égo%enesm

ck?'u nistering at |east one anticancer agent
agent oy %Ggrﬂepeam&n@@enhlmtgr seariibaties againshthegV BGF fdeptor or

‘ lnterferﬁﬂnéhéfo'r%? %5 de“ kyl ati ng agents, antinetabolites,
hor nones,

s ‘and their derivatives,

anfurthieo embﬁxe&neﬂtst direned e9tHY FeaORHt %f a8
nt hetijcs Anot her enbodi nent of th|C§'t %\%ﬁ%ﬁ (eg.

one) qugpwl%/%%l@etqdofrgmﬁeprgggup_,f;om;lemg afcompounds of the 1.0A, 3.0A,
and the final compounds of Examples 360.109-360.117, 368.32-368.45, 1200-1211,

1300-1311, and 2001-2088 (or a pharmaceutically acceptable salt or solvate of said
compounds), is administered in combination with antineoplastic agents (e.g., one or

-more, such as one, or such as one or two), selected from the group consisting of:

gemcitabine, paclitaxel (Taxol®), 5-Fluorouracil (5-FU), cyclophosphamide
(Cytoxan®), temozolomide, taxotere and Vincristine.

In another embodiment the present invention provides a method of treating
cancer in a patient (e.g., @ mammal, such as a human being) in need of such

treatment, comprising administering, concurrently or sequentially, an effective amount
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mel anoma, gastric carcinoma, and non-small cell |ung
cancer in a patient in need of such treatnent, said
wonrestorens conpri sing adm nistering to said paPCemS2@B8/023785

effective 15 anount of at |east one (e.g., one)
conpound sel ected fromthe @gboup consisting of the
conpounds of fornulas 1. 0A 3.0A, and the final

of (a)ctigustvhe (efg. FsASPERAPSHRY $8RctetbRomhlihe (#68p Tdn8RENg of
1200- 1211, 1300-1311, and 2001-2088 (or a

compgHBAsRE iif fcaias 584l andsie;fingl cgmnmmso?f Eyangples

o0 GEERAYR oSS RRILTEI, ShrL T4 NPAOP20BS o
pharmacatiticalip acegstabensained $olestel of|said) compoands)) aadp®d) banicrotubule

in need of such treatnent, said treatnent conprising
affectigagprdi(erg-nepeltaxal)-d pati ent an effective amount of

ahn'&ﬁﬁéd@%{t 6%99 re¥aht .mnﬁaﬂwdﬁ t8§g§%u ,lﬁqggml&_ Qﬁ’reating

group con PrEe npounds 0O
cances.ia, patisht (dng., fa nwmmahwuuhdas ahuBeari@ing) iBGieetO8F such
360.117, 368.3 45 1208 2%11 1300- 13& , and )
treatmefs COFRESHGa waﬂ isddnalisnt-yoneunty e seguentially, a
theraééhﬂt%‘l? eHoch@d Qn{beﬁPBP(éését {eddt o?l‘é”(% 1a iPm %yallx one)
adm ni stering l'east " One anti canc agent .

compeubd of fmmuI@ﬁBt(br a phavaateuically ad:ceptabmj salb oa suhnalmthereof)

f t t onm,
and (B g0 e AeCiRg Seantar aftesbiiccient o Atipngiogenesis
agentSdNEGF%EEB@r aklﬁ%%e%ﬁibﬁ@F OEAAtISSHIRS h@éi‘i‘l&t the VEGF receptor or
admnistering to said patient an effeCtive 30 anou
interfeypnaandless) raghations. g. , one) conpound sel ect ed from t he

YRGB AR oo SRRl S one 0.
1-3, ap@Qslkilly 03P c8mpdbfd 4’ forkdl8 1B 3éd a phaPPratddticalRdtceptable salt

2001- 2088 (or a _phar rraceutl cally acceptable salt or

or solg@wbeéeqﬁ Issad rainissetestindombinatieny with eatineaplastic agents (e.g., one

or mofe et dle %‘1%?2% °§68 E08R. stpetlsd ot b Bt ot

gemcﬁ@@lﬁé péchtéﬁil €Throl®f)| URIdidreueHcilyB-FY)) slslopRBsphamide
ting agents, antinetabolites, natural products
(Cyt0} RempZalomigar tavetere aEnGReEstingat i - hor nones,

S 50 BB aER Sralih (U Ry RS b fraing
canceri agdatiént (&gasemanimal, sdeh beta luman deing )rih ineedtef: sucho
treatn?ent,l\I cc\)mBIrig%nlg\ad\milr\llisl‘}Ienng, concurrently or sequentially, an effective amount
of (a) at least one (e.g., 1-3, and usually one) compound of formula IB (or a
pharmaceutically acceptable salt or solvate thereof), and (b) a microtubule affecting
agent (e.g., paclitaxel).

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of
such treatment, said treatment comprising administering to said patient an effective
amount of at least one (e.g., one) compound of formula IB (or a pharmaceutically
acceptable salt or solvate of said compound).

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of

such treatment, said treatment comprising administering to said patient an effective
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amoutift diQ@tHeddt oRe@d.dd, bihe) compound of formula IB (or a pharmaceutically

acceptable salt or solvate of said compound), in combination with administering at
least one anticancer agent.

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of
such treatment, said treatment comprising administering to said patient an effective
amount of at least one (e.g., one) compound of formula IB (or a pharmaceutically
acceptable salt or solvate of said compound), in combination with administering at
least one anticancer agent, wherein said anticancer agent is selected from the group
consisting of: alkylating agents, antimetabolites, natural products and their derivatives,
hormones, anti-hormones, anti-angiogenic agents and steroids, and synthetics.

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of
such treatment, said treatment comprising administering to said patient an effective
amount of at least one (e.g., one) compound selected from the group consisting of the
compounds of formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-
360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088 (or a
pharmaceutically acceptable salt or solvate of said compounds).

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of
such treatment, said treatment comprising administering to said patient an effective
amount of at least one (e.g., one) compound selected from the group consisting of the
compounds of formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-
360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088 (or a
pharmaceutically acceptable salt or solvate of said compounds), in combination with
administering at least one anticancer agent.

Another embodiment of this invention is directed to a method of treating
melanoma, gastric carcinoma, and non-small cell lung cancer in a patient in need of
such treatment, said treatment comprising administering to said patient an effective
amount of at least one (e.g., one) compound selected from the group consisting of the
compounds of formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-
360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088 (or a

pharmaceutically acceptable salt or solvate of said compounds), in combination
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selected from the group consisting of: alkylating agents, antimetabolites, natural
products and their derivatives, hormones, anti-hormones, anti-angiogenic agents and
steroids, and synthetics.
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A more preferred group of compounds used to treat the chemokine mediated

diseases include but are not limited to
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ONSOO\-NgOO and Is'"\ 0 O HHN-\-0 00 OHH
NO H( j~ HS5 OA6.0A Certain conpounds of the

wonvamii«as may exi st in different stereoi soner PCTUS20UB/023785

s (e.g., enantioners, diastﬁ5 oi sonmers and

atropi soners). The invention contenplates all such
stereoi sopers bath in pure formand in adm xture,

' ' s nmxtures. |soners can be prepared
onal =met hods. This invention al so

igs _of _t conmpounds of this invention.

i acidic in nature, e.g. those
0 a carboxyl or phenolic
ounds may form

hydr oxyl group. These c
pharmaceutically accept salts. Exanples of such
salts may include sodiu pot assi um cal ci um
al um num gold and silver salts. Al so contenplated are
salts formed with pharnaceutically acceptable am nes
such_as aﬁhgni O al kyl ami nes, hydroxyal kyl ami nes,

u

| | gl ugamne dand the like. 15 Certain basic
N ds a for phﬁ?naceutically acceptabl e salts,
- N g. adild addiNionysal\ts. For exanple, the

8Yri geanikrogen gto formsalts wth strong
acid, while conpounds havi ng basic substituents such
as am no groups also for salts with weaker acids.
Exanpl es of suitable acids for salt formation are
hydrochloric, sulfuric, phosphoric, acetic, citric,

oxaQic, naloni@$\sa/pcyli , malic, fumaric, succinic,
N.20 dscor i malNget

Simed hanesul foni ¢ and ot her ni nera

7 . .
9] xyW ¢ actds wed | kepmm to those skilled in
—1 he t. e ts a p aned by contacting the free
baseof orml wi th a suflfi ci nt//anount of the desired

acid to ﬁPoduce a salt in the conventional manner.
The free base forns may be regenerated by treating the
salt with a suitable dilute aqueous base sol ution
such as dil ute© quegﬁs Na.OH, pot assi um car bonate, 25

a ni a gna\sodiLimbi cafbonate. The free base forns
dr?xgr hei k—lgspective salt forns somewhat in
CETt 380 p si Okl properti uch as solubility in
pol & sl t 54 but|ﬁhe and base salts are
ot herwi se "'equi'val ent to thei k respective free base

ion. WD 2004/011418

PCT/ US2003/ 023785 103
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Al'l such acid and base salts are intended to be

phar maceutically acceptable salts within the scope of
woOheodinwasti on and all acid and base salts ar ePCT/US2003/023785

consi dered equivalent to th free forns of the

correspondi ng conpounds for §%rposes of the

i nvention. 5 Conpounds of the invention can exist in

unsol vated and sol vated forns, including hydrated

forns. In general, the solvated fornms, wth

phar naceu |cakty gcceptable sol vent s suc? as Awat er

et I \Are equivalNent Pont
unsol \45{\ r or A he pgrgoses &7@\2 ent ison.
I n anCedbodi néht “thegt r eat ment Odd ancélr /},
conpound ;Qiﬂecﬂed 2@/ 10 group Edhsitst | 3\‘{;

as 1B, 1.0A 3.®8A and the

conpounds Othe for
final n% ds of Exanpl es 360. 109-360. 117,
368. 32- 368 45, 1200-1211, 1300-1311, and 2001-2088

(or a pharmaceutically accept able salt or solvate of
s Siedtaio cpopoasyls of theathvientien sraytexist indditiereat stemeoisomeric forms

(e.g. gegwg%g{ﬁr}ﬁ éla tgg&?l? m%lrrg %%Qﬁb?fs})'ﬁerg fh%%vle[@pp contemplates
all suﬁﬁsFéJ)ams@erér@ﬂﬁﬁﬁﬂhpméj@nh(éﬁd%aéﬂmMure theludin racetmlc mixtures.

tenozol om de, or Vincristine. In anot her enbo
lsom@nse:emfé@@mpafﬁdeﬁmgoeorpfwmelsmethmtshod of t reat i ng

CaHChyeBRoT Bl ReARE RGBS o e SORPLATE ot iR lnvention.

seeeetmdotrg@unab wild b@ HTidi® ishaturd k. gf tr@@mwm ritfs tthepossess
formul as | OA, and the final compounds - of

a carkgier ebepeli: mwnzsm@w ThesezprupBIngls may fqmmohamaceutlca"y

R T

aluminuey, goltbahé sitvdresiisn Alag edhtegngatednarel ddl@fetmed Aot her
nbodl ngnt of the i nvention is di rected to a net hod

pharrpacaiiticAly aareRiAblcamIasssUsH armmmaniar alky ABngSpat | ent
hydrdxgalﬂg |EQ§rl€%eth$/%rﬁﬁ@tér¥i Ak xequentially, a

eut| cal | ve anount of (a) a conpound

S @Ieetex]c ireUafic mmpmmgilscalso ﬁnnsplsanmmleuﬁ?aw ?ccamablethgltef e.g.,
. the. for I B, 1.0A, 3. and the fina ounds
acid aTierb Rl & e TBISa S Rio-08 @%@9@9 ‘aigmsAmay Lrppsaliswith strong
s, ARGz S AR 08 RISl o fo
salts with vmahem eomisaﬁxampimof suitaibe acldls lﬂ)ES&_ﬂf farniatiog aagdgtirochloric,

sulfur, pPRSEAGH GRRTE ot PR U ol BREIGalindumaric, succinic,
ascorﬁﬁ}s fidISRIndthafSuiBh’: éﬁ’%ﬁfg k Alinef ShE: carboxylic acids well known

ph ar maceut i cal 'y accept carriers can
to those Iskilledrin itheyaitd. Thwltsjarfeqrmpar&bhy adniacting tred frde base form

with &éﬁﬁaﬁﬂb&f @gdfiﬁsﬁ,%@;@%gn 8r %%IGeas salf E}Pt?te convevp)nal
manner. The free base forms may be regenerated by treating the salt with a suitable
dilute aqueous base solution such as dilute aqueous NaOH, potassium carbonate,
ammonia and sodium bicarbonate. The free base forms differ from their reépective
salt forms somewhat in certain physical properties, such as solubility in polar solvents,
but the acid and base salts are otherwise equivalent to their respective free base

forms for purposes of the invention.
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104 cachets and suppositories. The powders and tablets
may be conprised of fromabout 5 to about 95 percent
waaebisa1418gr edi ent. Suitable solid carriers areCkmusm3/023785
inthe art, e.g., magnesi ugbgar bonat e, magnesi um
stearate, talc, sugar or |actose. Tablets, powders,

L S b b -
salts WAtAITRESHIpeadd the RNGEROAR &1 SRAEHER @é%t}) %@;fspgr%s(:é)?{s}]dered

~manufacture for various conpositions na oun
equivalentén trer tre¢ damps oRthe caytespomdingheompeends falpurposes of the
inven ci ences, 18th Edition, (1990), Mack Publishing Co.,
3t on, Pennsyl vani a. Liquid form preparations

| OSnhistu i éﬁth@ﬁﬁverﬁ%ﬂ?&?ﬁ%@éﬁn%@oﬁ)&‘t@cﬁéﬁ&‘%ol\/%f?cgﬁ)éms,

_io exanple may be nentioned water or water-propy
including bpdraded fednems!nf general; éme solsbtedi fofrast with pharmddédticzly

accorfaB R GHE Tnfl 2CaRBRE ShSnSharbl e e, At apibnnt e

unsolv@tedabas ificihedfurpases bPihss enfidh.r anasal
adm ni stration. Aerosol preparations suitable for

i ihan gmbndiment phifieddeatssini of earcernd covipalmd seleited from the

croun AR Tonffl H AT RSP FOLT O A et
compean®s esERAmpiss 360.9 09160, POE 684586816, 4ded-Br1e ?rsgbﬁl 311,

formqpreparati ons which are intended to be converted,
and 20(r4083 (s pdtharmaeseutically apgeatable salboepalvate ohsail ecompounds)

_ . ' . o atration. i aui d

s adriotEfethTonbin T i e o3RRI ShbT ahinendipsiioneshiss

gemcitaisine ppaciitadsl (Daxol®y, SMesToumil (B8U RlcyelopRosIshaHRIEDyRoxan®),
ly, . The transdermal conposition can take

temoz:qu@%?cfgfrﬁ?gqlin siggs, | otions, aerosols and/or
o4 FABE AR LA AR b Bt

matri x or réser
cancerr.carhprising admintsteringy woposeentr of seqidntially)earkPsissting amount

i's adnini st ITy. 25 Preferably, th
o RSP B e el b ol
1.0A, Bm,tt%,;éﬁﬂ theOfriaI chh IR ¥F &bda lééaﬁghﬁglg@g@ ?,2"{6@3.32-368.45,

Sui y sized uni't doses contal ni r
1200-42hht 1304301, anrb26012088 (omp phamaceutigally accepthblet sattor

sote BT S BE T g RS B P iasmi e el

PRt SR, SRR i Gpat bancor,
comprigjng @dministering taba patientrin akedtthéreof, copctireatipot sé@ikntially, a
therap%%ticgﬁydeﬁggt}ve amount of (a) a compound selected from the group consisting
of compounds of the formulas IB, 1.0A, 3.0A, and the final compounds of Examples
360.109-360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088 (or a
pharmaceutically acceptable salt or solvate of said compounds), and (b) an
antineoplastic agent, microtubule affecting agent or anti-angiogenesis agent.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.

Solid form preparations include powders, tablets, dispersible granules, capsules,
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preferably fromabout 0.01 ng to about 250 ng,

according to the particular application. WO
waQaok/alad18 PCT/ US2003/ 023785 105 The act ual PADAEY®3/023785

enpl oyed may be varied depepgdi ng upon the requirenents

of the patient and the severlty of the condition being

cacheid, 8 SfiappRiaiien s Bdvfisrs 7 iR ihan B G Fitom about

5 to a%&t 959&@%&% plFsdiehDeStiid som$ egmér@)ér@ﬁngwmﬁeﬂe art,
and adm nistered in portions durin day as

e.d., maguesivan carh@naim magngRin steguiates ja %O,f Stmnmulaﬁtﬁwu dablets,

powale, PAER TRy Rkt PESLab 2o ABFad dyif syiavie for oral

adminliteat|cH. eﬂxﬁﬁpl@l‘scbﬂmlahﬂabélﬁlcally daaeplablf cafierahh@mibtheds of
clinician conS|der|n? such factors as age, condition

manutaeiuirei fpe vateus pempasifient may hefoungsindsveenagrodedih&emington's
Phanﬁoéléﬁi}t,%%"ﬁs% R8s é"aﬁ&ﬂpngggégp, bk ﬁubﬁ&%HH%bdeéagfr%' ly

regirnen for ora rat| on canvrange
Pennmn;ao 04 ngy/day to about 4000 ng/day, in two to
four_ divided doses. O asses of conpounds that can be

UsigHidlormHrepREiions didyde solligeriuspeamions el eBtisions. As an
exam R, poiEHie i of ML RRRR o FARRL . perpricral

m;ecﬂeh ejr@ddistldn mftﬁwebtegerswndml famfleﬁsdbog&) solﬁnﬁdns shuspensions and
etics 15 Exa es of co unds W thin these
emulsiqiss o gugrf@rfglwsﬁa@ggww ﬂwﬁfﬁs««@e seletipss (eriBirapasdy
admmnéthf?)g\en must ards, ethyl enimne derivatives, alkyl
onates, nitrosoureas and triazenes): U acil

rdveitcssiot] pre(ﬁaraimmst $uitable foyrhabatiors plagrincladé Gptulioas (and) solids in
Chl or a

sfam hal an ucil, Pip
powdes DB R b LB bR T B AR B BU ROt pptable carrier,
I ,{Htp(?@p ne, Streptozocin,
such &%grﬂi@?ge and Tge]%t)zgq)om e. Antinetabolites
(Avsolindudgd fase isolich iron mwpagﬁimnstvshicbwe 'mtelhd@d tmbhe cgpyerted,
purine anal pgs  and adenOSLne nase, i nhi ) :
shortfBbIeHS s o A B BRRRRIYS CRRLEI G pEparerksier
adminiatiaiond| S€ch n‘@mﬁg lﬂ@ldl"d'e%lutﬁm'gh L@SPEYiGEs and emulsions.
Fl udar abi ne phosphate, Pentostatine, and Gentitabi ne.

sEhevgemnaungs efithe vamtipn mayralse be\p@dlve@blq iransdermally. The

ransqéfitofibBeRoHE a0kt biTRom Gskaind) loRnacpaipivandror

emulsiricand thn®e indfudde # @@ranBHéﬁﬁé{lealch begid ﬁ\@fﬁé@bmreservonr type
Daunor ubi ci n, Doxor ubi ci n, Epirubicin, |darubicin,

as arepeMerdivanl inghe iart gk Hiis pyrpesewer ci al |y avai | abl e as
Tlgfé%f(ab)ly ﬁ\%dcdrﬁpgl?ﬁd: is' a*%ﬁ\‘i”lmstered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg to
about 750 mg, more preferably from about 0.01 mg to about 500 mg, and most
preferably from about 0.01 mg to about 250 mg, according to the particular

application.
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in nore detail below in the subsection entitled
"M crotubul e Affecting Agents"), 30 Mthranycin,

woeanyoaoHig or nyci n, M tonycin-C, L-Asparagi nasePCT/US2003/023785
Interferons (especially |1 Fl\l-g) Et oposi de, and
Teni posi de. Hor nones and st éP3i ds (i ncluding synthetic
anal ogs): 1l7a-Ethinylestradiol, D ethylstilbestrol,
Tgmt@am@agpr@npioged enayba vryind slepeoding upon the requirements

o S A ARERI5 0 S OB  RAL B8 o e

propéﬂdﬁdg@h@@ﬂhé@f&@pamhlw Isitub st RSWiEiANRe skill of the art. For
Pr edni sol one, Tri anti nol one, Chlorotri ani sene,

Convwﬁf\@&ytbfed@t@éfiesm may/g divifas ancthadinieistered inpogionseuring the
day grogest eroneacetate, Leuprolide, Flutam de,
or ene Zol adex. 5 Synthetics (including inorganic

cdr mel meensmfrEQU@h@t ofrautmindsiradionasfithe comp”ml redsasf)the invention
Cisplatin, Carbgplatin, Hydroxyurea, Ansac
and/fwrtgg BERRRRUtATY @paﬁ@tablqﬁ@l&(%ﬁf@%@" b@er@smaed @ccafting to the

judgrﬁ@ﬁ@éﬁﬁ@%‘ﬂ%ﬁh%@‘ 1?11012941{”551?&?%;"? sﬁaﬁfascﬁ{)r% g Sf&ﬁﬁhﬂl&?and size

dm ni stration herap utirc
of theage’nﬂrxt %rwelk asmvdamtytdﬁd)is@ syduptdmsi being tneatedt . A typical

addi t r 10 a.dmn tration | escribed in th
recorgndaaly s age eI 0p PraCETIniSa g APk @8 TTasm about 0.04
mg/dég t@BBMuMOGd‘ﬁ\g%% &P?dﬂr'cﬁvu&&fﬂb%és descri bed in

Physi ci an Ref erence” , €.g., 2002
ediassms ¢ivisnpeundsdbaboar be@seda&khemm_herap\éhtlc agent

e S it B35 REHLS P bt nc
their B8fi@itiVes dhOinkdrisdnd §te?(f)|fj§((frfcfﬂﬁilr?§?§%thbﬁc %néﬁ%i% synthetics.

that interferes wth cel osi s, |
Exanmie&ﬂf compoundswithinetbese iclasses ace gn@nnh)eiowt ubul e

| AU = Befiiin g PRGNS siemfring Berivatives. ally

sulforidtas, :ﬂtras@tmteae’la@\aqhubéth@s)f O 4alt mQQtard}/‘ ChietmBHife
affectlng agents uyseful in the i nvention are wel |

Cyclaphesphamidenadoxan™ ) olfosfamide. Melphalasms Chierambusily Ripobroman,

e 250 Aok B A e R,

Lom&uhemﬁem@zdeml Datanegines atd, Tdwebézoldraddd) . dol ast atin
10 NSC 376128), maytansi ne (NSC 153858), rhizoxin

etahaiiiey lnﬁadlngtfak@ac@wmwm;ts Rmiding Zmplogs, purine

a1 PR B AT 534 Py,
Floxu¢itiis@, E324&rapiney 6rilbasiptaysurite, EuTlﬁtagaamNSGM%ﬁblne phosphate,

vincristin sulfate NSC 67574), epothilone A,
Pentqes’g@,tfqg BeHerstiabine. ), €p

Natural products and their derivatives (including vinca alkaloids, antitumor
antibiotics, enzymes, lymphokines and epipodophyllotoxins): Vinblastine, Vincristine,
Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin,
Idarubicin, paclitaxel (paclitaxel is commercially available as Taxol® and is described
in more detail below in the subsection entitled “Microtubule Affecting Agents”),
Mithramycin, Deoxyco-formycin, Mitomycin-C, L-Asparaginase, Interferons (especially
IFN-a), Etoposide, and Teniposide.

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

Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, Dromostanolone
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di scodernol i de (see Service, (1996) Science, 274:2009)
estranusti ne, nocodazole, MAP4, and the |iKke.
weaxzemniiessof such agents are al so described i nPCHAS2003/023785
scientific and patent literature, see, e.g., Bulinski
(1997) J. Cel|l Sci. 110:305408064: Panda (1997) Proc.
Natl. Acad. Sci. USA 94:10560- 10564; Muhlradt (1997)
propi@aatﬁe rT eR&ﬂactBﬁe,slﬂégesfbolasé&te N zrmbaiben (NI88%) pridhisotone, Methyl-

testo% e, 1rééé so}ﬁansé%l 199E}%\eggh[og@%@ﬁlsgggiQﬁ/d?ggjprogesterone
AmmBQthétﬁHh@'é' Es%ﬁm%hhsdmw@r%&te%eﬂage%&mnde

pacl itaxel -11ke activity. These are not
Flutamlm,tweﬂufmzmaﬂﬁal and paclitaxel derivatives
i t.axe e WD 2004/011418 PCT/ US2003/ 023785 107
%&W@?)('%‘b&% 1gas. copapreaREPN gRdlatnum coordination

comp]’@féﬂﬂtlsb%wﬂ@ér@dﬁbhﬁh“?d@%ac 'A@héé’orme' Pr@é’é’f‘btab% Mitotane,

met hods of maki ng paclitaxel ~and pacl it axel
Mitoxgetrong: keamisele, méﬁdgmeﬁw&nemlneknom to those of

5 if\}%%tbo&}g gliﬂﬁg%gg%&a& %ﬁegtl\g% Bd &@Strgﬁgrg 9% 5?&?% of these

chenothél@pddiic aged8hrb&@own WABo3d Bkilled484h8aR: IR addition, their
5, 478, 854; b5, 478,736; 5,475,120; 5,468, 769; 5,461, 169;

adminjsifationsrdesgriped inéae standard litggaturs, Fos e@ampleartbe admmlstratlon
of ey Stna UibmdME2p308¢ bLAR b Yestibed f e PARKIARS Desk

grern e ers
Referenae! (RDR), aakgTamolz(e@utudd\mel | mubeCGndrﬂ@%'@dm dayoVohlvale, NJ

ukaryotic cell replication anC|n
0764§zs'%%eb i thsndigelopuis @f whwbu%m@gp@rmt@g beeain by seferepce
therefg.crotubul e bundles that are unable to reorgani ze into

the proper structures for mitosis. O the many
avasi Uszdl lesreire nlveotapale aifectinggsgentds bidomysburiththat interferes

with GG Bafosis. 5 ki AG et oyt pirSet by eation dnicrotubule
formd(t?&‘ﬁ' /N QR. | SicHA eﬁ%'ﬂé‘?{%%F‘fﬁ@tz{dﬁé‘g’gﬁc@@]@g@abmzmg

Oncol ogy, 6: rwtz
agentlsmsrramm thaidlsrun@nldemu%formmmsky (1990) J. Natl.
i onal m crotubule

15 | . Add
iGioiige lEHing Baps disekEde bue MYenlig aie Wil rawn 1o fhose of
skill i u@a@%ﬁwﬁcmﬂ@%ﬂ dretri litited 18- éllocofé:hﬁ:‘?ﬁ'& gﬂé@%mz)

assay which neasures the tubulin-polyneri
Hahcfmdﬂn B;(NaC £62399)agelchigire 6@30.7@7oomﬂclmameodematnvea (e.g., NSC

s 0 T gL T RS ESE. By 855 v

332548) Bamﬁﬁélq%x&ﬁens@ ¢259f§)aﬂ'5ﬁ6l@|deri%t|3§s QJ %; , derivatives (e.g.,

General ly, activit a test compound is

NSC 698832 ﬁuq-)mlghlgmg SQVBfSWQZh &utyb@yﬁj@uadl\k&@ 83265), vinblastine

sulfatgﬁggﬁ%ﬁ?ﬂr V\‘ﬂgg{gﬁ Cg‘f'gﬁq, (Nng 69§J7J1), e{vojthelone A, epothilone, and

discodermolide (see Service, (1996) Science, 274:2009) estramustine, nocodazole,

MAP4, and the like. Examples of such agents are also described in the scientific and

patent literature, see, e.g., Bulinski (1997) J. Cell Sci. 110:3055-3064; Panda (1997)

Proc. Natl. Acad. Sci. USA 94:10560-10564; Muhlradt (1997) Cancer Res. 57:3344-
3346; Nicolaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-
985; Panda (1996) J. Biol. Chem. 271:29807-29812.

Particularly preferred agents are compou‘nds with paclitaxel-like activity. These

include, but are not limited to paclitaxel and paclitaxel derivatives (paclitaxel-like
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through the inhibition of a mtotic event. Such

inhibition may be nediated by disruption of the
waib@toictisappar at us, e.g., disruption of nornal Pepiuseios/023785

formation. Cells 25 in whi ch mtosis is interrupted

may be characterized by al t &9€d nor phol ogy (e.g.
m cr ot ubul e conpaction, increased chronosone nurrber
competiads). amchapalagues whaslitxek and dstdﬁwiatlvespatwmﬂatm commercially.

in a3 N B R L BBl GBS o Fanctoguos ar

well kauWhubetaosé/\Beékmm tree édqgey&ﬁ {08 Paiht@bos? 5869 VQ@
for inhibition of (S%m [ eratl on and/or 30 f

5 565a47tger5e’éﬁ(?>@?@ P8P iRgrp Red B §4 7 HABAGEO: B1488.196; 5 484 809;
5, 478“8§4f B HPYY 86 COANBHILD 431780 V8 469 68CE p‘g‘g}@r&'?re%r“agi"fﬁé’

'trve-testi’'ng tonpounds can

5411[&8#3 ﬂ’ﬂ@&97®'eﬂld 6RIBEOGYR21 tunor cells. Detailed
otocols _for this screening nmethod are_ described by
p&w% spegieally. iy teryth inacitsne! ,asesged hawein 1efers tathe drug

I R T T e

cell repficaiiorn by enhaseingfpabirnktizatiort dfgtubllin moi@lieainty stabized
m cr ot ubul e

microf L8 BeR 41k 5, e el pToelsaBlortBe prPRFOR pERINESS for
it Ty Lot YRCT o, PRSI fafboyoten
interest isgeuseOfalssaffipaayinddinidah tridls agamsddrug refmt@@&aw&)rs
includiry coganoun S wWth E%(;‘Ic{ﬂéaxel ir"’ activi tb

includrRf oA CARd Aty s Hpking (18525 Dnastogy. 6: 17-23,
HOMIEDQ‘QQQ?W\%H)@Pﬁanﬁé@dI osppykeq8d fﬁ%t %%W@Q@') ?hélla}‘/. Canc.

known hose skilled in the art
Inst. 8@dﬁ2ﬁ731tz5@t)| on is described in the standard

the admnistration 10 of ma
GBS Biceothln B3 Fio-psies P Bedaiorone using pad of tany
such aﬁ@)ﬁ@ iklowmsin the i, eRef arseRfigutoiiBY as8a whléﬁ%asures the
dition_ (Medical Economi cs Conpany, Montvale,

tubultf@pgh{gaqrm@g acliyily: ofipaslithxet poslogs mt:omhmathrswuth a cellular assay

b t.h
to meRIRBLEAHPBF Bl RO ip b PR B 2 884 Thpes
(1997; @ranué;a@hbmothé:sPhBrméc@w 37Qfy).and the final
npounds of _Exanmpl es 360.109- 360. 117, 368. 32- 368. 45,

1Q©@erfﬂm1act&/§wf adest cqnaom@ck@@m(r@d by contacting a cell with

et oBBSTRGH B RS Bl o P SRR LRl it

throughatde&mmbi‘llontdf@r ﬁﬁlxbtlwek/énbeSu@ﬁlﬁl‘%lﬁ&l AEROhE msHihRdiBie
nment of the attending clinician si ci an

dlsmpﬁ%%fﬁtﬂ MHglic gpRaraies.or-§-, skisrugtion @bn@mma spindie formatia. Cells
in whidi'fitBals 1§ Mteftipt&d hay be characterized by altered morphology (e.g.,

microtubule compaction, increased chromosome number, etc.).

| Compounds with possible tubulin polymerization activity can be 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 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,
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20 as severity of the disease being treated. A dosage

regi men of the conmpounds of fornmulas IA IB, 1.0A
wG@.2@4/01an8 t he final conpounds of Exanpl es PCT/US2003/023785

360. 109- 360. 117, 368. 32-368. 45, 1200-1211, 1300-1311,

and 2001-2088 (or a pharnmac@U8ically acceptable salt

or solvate of said conpounds) can be oral

atther sethadd soof sﬁreénmmctﬁnpmdsdoﬁﬁ@@nre@édawy are well known to

oo LTRSSl e B st
mlcroﬂﬂﬁﬁé assémb \k@éﬁd%ﬁ @Y%rafsgéﬁ)\ﬁie)h :Ebb%rfg'r Hlﬁl%g bﬁl@ea{s%g}‘nbly are

e.g., one weeks or t e out
descrftmd foreiaplenhy &askimef abﬁwM)TheM@IbenBtdleBépéBﬂ?ﬁS U.s.

radi at i. n t herapy .can.be adm ni stere
Paterf 85,5455 720 e piyidiy &\ BBICGR ¥idtenssasdan comronads with
paclit@kél-liketactivlty. be apparent to those 30 skilled in the
art that the adm nistration of the chenotherapeutic
atytethodmior dhe isaté and @ﬁectl\rfeadlmunlstaatldreoﬁ/ﬂm mbve mentioned

i BRASRSE oS0 e G B S i, o

admiris@htidr BridSteibagin ®e E%Ha?d fefstfre. AFéPexér‘?lgle the administration
accordance with the know edge of the skil

of maayuqﬁ ﬂa& ghemotherapentipagents ip deseduidin(thegPhysidians’ Desk

o CHLS, IO OR3P Y o .

07645}b$’QQVESA)etfhfeaﬁ§©IoQuret(bfa/vﬁi@ml@Ir@bﬁf&ﬁté&ﬁé@@%&'r@ference
agents (i.e., antineoplastic agent or radiation) on

therefppe pat i ent and in view of the observed responses of

B e M R T T

IB, 1@A Bmatanarthe\ﬂmel eompaunGQGDENﬁdﬁ)ééﬁ 3@2;)9@?’01%5 363.32-
co ounds O anpl es

368. 4§6@)ZQQ)§2%01§QQ'1 33dsang 2604-2(88 (epapharmeceutioally aaceptable salt
or solfte F¥%g &9 O(JHH anarfﬁé @\%ﬁ@b%@?é@iﬁ%@?ﬁ#i@hﬁoﬁ Pééiation

or solvate o corrpounds
theramowiluve Eegljlartedraqumgﬁo dhe judgnient af ¢he attehdingnetinidian

nt and/or radiation. Thus, it 10 is not necessary
(physictany b

congidegingsyich Tacioss ag &gs: ﬁ@m%@@ﬁné sigpnt thepatiant@s well
a0 so G oA Sdisqfte g ALARH, 00038 MBI oo o

formukasnid, 1Bnt.6és 13y0A Ténad ﬁda/ﬁnmmgmpﬁundssoﬂﬁ)tdmpleelﬁﬁmTOQ-SGO A17,
n taneous admni stration |
3683840 4p 000 AZ LT ARETORT i 400 £RDBB dor e pharersautcally

s st Y <SRNy BT o 1

mg to 2000109/da§0 plcifératdp 8032-1868. Wda&ZﬁmébtéferéﬂQ@OltaBDO mg/day,
in twogp?g @)56{:%9%%&\3938%{% ceut | gﬁ)cmu%%?*%%ﬁ% eln?grlnglttant
therapy (e.g., one week out of three weeks or three out of four weeks) may also be
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
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.,
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and the chenot herapeutic agent, do not have to be
adm nistered in the sane pharmaceutical conposition,
wana4mais because of different physical and chearaakoo3/ 023785
characteristics, have to be adm nistered by different
routes. For exanple, the 20198n'pounds formul as 1B,
1.0A, 3.0A, and the final conpounds of Exanples
dosage@mammts 36d.times oBsdmpisteatmSanizovariad in vied0sk the bhserved

- 208 r har naceutj.cal | yv. acceptable salt =
efteoft {13 B e e B B e i et or radiation)
on the paltiblit, EdIANGSRIOE tiknabsaivat abspannd & thadisex ©® the

thereof, while the chenotherapeutic agent nay be

adminigiarad $herepeufineganisnousl y. The determ nation of the

. ey g ' il f .
el AL R e 8 BN A hent wher
compplbadsae ed farpluleOTBOE0A] BIDA,ighdkl!findl tBipIUREs of Examples
e of the skilled clinician. The initial

know ed
360. 1961300, 41 1 86 BA2A0 B TR0 13810431 b, @ 20012066 (or a
i ; h
pharrRAGREALY aEPEUBRId s b6y Bikate ST SER P ARES Al SmiriStered
concurnehtlyt ormazsjueintiatiyrivithsd claéotherapelitic agshtfdrfloPiadidton. Thus, it

. skilled clinician . 30 The particul ar_choice of a
iIs notGaesaRY that.far axample, thephemotherapautic agent and said compounds,

o A L LSS RO Tl o
esserﬁgazgz /frsgtielzniriéexgjélyly. Ugtzag E)qd}vgb??gg@ﬂaﬁgmlmlewb abr;@‘sséﬁﬂééﬂym
- . PCT. ) conpounds), an
S'm“'é’ﬁ’&?ﬂis ﬁéﬂ&‘ﬁ&ﬁfg‘@“ &y V‘élY?ﬁW bie delgr %G%ﬁ’f\/ﬁ’ﬁ thegkilledlinician.
URRD, i GensfRaRB oM BurldSorabinidl 18, RIS ga‘;piﬂnén&‘we final

their judgenent o e condition o ent and
compotedappExpniphese360.d 8060 1 b, BE8CI2-3680S, d@dvetdtls 1800-1311,

o R et B e A Bt
and t@@@eé@%raé@@ti@ggéﬂt?ﬁéﬁtot ﬁ%?e B ae[dmﬁ%’ééﬂﬁg’ﬁh'tg% game

acceptabl e salt of solvate of said conpoun
pharmaravticakecemppasition agmch mayn bt causendi diffecantiphysieal and chemical

cnara BB 1 S S b et ESE e, e
compbtiedé forRiulas 18 0COA) 3QA, sHEAHBHnaPEbMpodRAS BEERY 360.109-

the nature of the proliferative disease, the condition
360.137, 368.8R3G5045 RQ0-4RH1 ,t 13002t 8 Uk arch20@ 62088 (or a

che rapeut,ic,_agent and/,or ,radj ati on to be .
pharm R ORI BE G e poHS of S8 Sambvaca) e geadministered
. i £ f .
oraly\0eh RIS e, SR ik o AR e B erapeutc
agent zaay be adpwoisiared iaBavasWBHEB. Tibe deBIMinatidn oflheinaadd bf

admingsﬁpag%)ﬂ\%(%ﬂ%? aé@%ﬁ@tx%ﬂ%@ﬁﬁ%ﬂtﬁ%&l Jer%CSc?é’sfi&E', i% t?uglstame
pharmaceutical composition, is well within the knowledge of the skilled clinician. The
initial administration can be made according to established protocols known in the art,
and then, based upon the observed effects, the dosage, modes of administration and
times of administration can be modified by the skilled clinician .

The particular choice of a compound formulas IB, 1.0A, 3.0A, and the final
compounds of Examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-131 1,
and 2001-2088 (or a pharmaceutically acceptable salt or solvate of said
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15 If the conpounds of formulas IB, 1.0A, 3.0A and

the final conpounds of Exanples 360.109-360. 117,
w0O@a43214368. 45, 1200- 1211, 1300-1311, and 2001r20@82003/023785

(or a pharmaceutically acceﬁi ble salt or solvate of

sai d conmpounds), and the therapeutl c agent

and/ or radiation are not adm ni stered sinultaneously

compgundgy sa@dtqrmmcythgraﬁﬂqt@mgmré epd/arhvadiatiba ithidepehd cmpda the

diagrpbigi T cHeh e P io b S R TReb bihs e tesrfip candiion of the
patuenﬁ%oﬂ%éﬁﬁofbﬂ@te tré&tthett ppédcdh. 1200- 1211 1300- 1311,
ﬂ§2001 2088 (or a pharmaceutically acceptable salt

SomRpaunsts affpgmy Ad¥). 3.0Adanthéhe final compounds of

"ﬁnb?é?@anng«’ﬁ%”??%%f%%a@%% 320P42 4 okan"P 1 Eebo1-20s8

(ora ah@mmmcameatcmbb@smomvaté (ﬁé@i@b@ﬁlgounds) and
gﬁﬁlog 360. 117, 368 32-368. 45, 1200 25 1
chemetgiapeutic agenf anstiar ragiatiqnonay beradministetddcednourrently (e.g.,

sumul?@%ﬁﬁ% ?égsezﬁﬁly lmﬁ%ﬁ{%&\%@gg wﬁﬁ{thhé (ﬁr%r) ﬂggg—pg%ragjcol) or
sequarttially cderaridivey apentthe nagestof ﬂ@bﬂﬂlfér@dV@Hiéééseofhet &hdition of

cheno-t herapeutjc agent and/or radiation may be
the pafignt., A ffl?l%fﬂm ¢ of pevmaﬂwa@wcﬁ@m@m. and/on tagiation to be

A P PRl e T 2 iy efmay Pito B0 it ne

COmpaGAISaF ReGWES Ia,znOA;LaJJA ahglﬂﬁe ﬂalancompduﬁ@@éf @9?%.% (e%:j
I CcC table salt or solvate of sal
360. 100 0T TG 36052 368145 20 Bt A03: 143th, S 09 163088 (or 2
The
pharn{afb%gf}tr:n&ﬁ/tl orﬁﬁ g?@t%éﬁgjr%é\?aﬁ%? f gg@,t Q{’l?'i%)on and the
VIO ROOdnpDUAdS oPGrMUBRO IR/ N0R73DA, hha tharfipel c@ﬁqpounds of

ExampERrAOc A9 A58 T oot §Bod 00 2115 18011 3l Poeh 20662085
(ora ﬂﬁé?ﬁ«la%@%célfy alepiavib et d?%ﬁ)gfe% ﬁf‘sé‘iﬁt ;?Hlﬁ{dé t%lﬁ&th%f

he diseasé being treated an conal T on G

chem@taeremqutlciageré radfdreadigtion ane not hdnrm]ewrect sﬁ@ﬂfﬁneously or
red firs

s By B Y 6B B S o St s spourds o
formules 98! TEOR, S0A hAY ek fi f%lt&brﬁ&ﬁd&ﬁ@%f&%rﬁ@%b@o"{oé Hﬁo 117,

onpounds of fornulas IB,

368. 325@ aﬁ;GQOQHZEb(br‘i}ﬂOQﬂiBBD ahd%omemaﬂ(or&ﬁﬁhé%ﬂnmaééuy

* accepfic kAL PUAY 993%%m"uﬁﬂ%ﬁﬂqn%ﬁﬁeww@eapwp@gem

o, Y S A YERT 10
3.0A, a@tm flm%{dioamp@mdsmfoEmplas B60L 109-860 11r1FaB68. l312-368 45, 1200-
1211, %86 o‘%q 1, Rd 2%%'2[%(%89 (or a pharmaceutically acceptable salt or solvate of
said compounds) may be administered first, followed by the administration of the
chemotherapeutic agent and/or radiation; or the chemo-therapeutic agent and/or
radiation may be administered first, followed by the administration of the compounds
of formulas IB, 1.0A, 3.0A, and the final compounds of Examples 360.109-360. 1 17,
368.32-368.45, 1200-1211, 1300-1311, and 2001-2088 (or a pharmaceutically
acceptable salt or solvate of said compounds). This alternate administration may be

repeated during a single treatment protocol. The determination of the order of

administration, and the
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Thus, in accordance wth experience and know edge, the
practicing physician can nodify each protocol for the
wadoisistigat i on of a conponent (therapeutic agearAs2003/023785

i.e., the conmpounds of fornulas IB, 1.0A 3.0A and

the final conpounds of Exanblles 15 360.109-360.117,

368. 32-368. 45, 1200-1211, 1300-1311, and 2001-2088 (or
number pheapedidiens o€ autryniatram abéachs tiierapeutichgeritelwihgsatrdatment

ot RS R 0 R o b ot e

d:seaé@@@lmg @éafeaeandm@aédmnbn%ﬁﬁs%%en{f he attendl ng
clinician, in judgi ng whether treatnment is effective

ator h@@@@@@e chematherapeutio agentwird/ocradétiver map be

comirfRFAFl b0 s Rl 53bef S0bbe o Bifrentcortinucc

with iy BEEMABtratiowh bPtHd ESMPdUNAEBI fofmAsNB, 1884 URDA, and the final
shrinkage of the tunor, or inhibition of netastasis.

compginds of Examplasn#fi0.489-366.1 1 366:32436§.46t 4A06+1@ 1rted BOAI311,

and 266 succ@?g @‘é@%&é gb%ﬂ& cgeggﬁp?%gaﬁgg'gg V% § gg'@%a ‘€oMmipounds)

followéb eWhéfe deterindgl aidntadeddie ﬁhé lé'&l‘ﬁ'imféﬁ‘étl@ﬁ%’ﬁthe
retarded or even reversed. Re di sease-rel at ed

chemeffigraratiicsagant aag/wdaﬁlatlandandrpa wxetmtmthe trestraentl protocol is

dition can al so be used to hel p judge
Compl%?"gf]ectlveness of treatnment. Bl OLOd CAL EXAMPLES 30 The

chinpsy indecofdanie wittesgidridnaeeiid mfbvﬁéégélstﬁfalﬂrabﬂ'blﬁ@thSIClan
treat ment of CXC- chenokine nedi ated conditi ons and

can mopit 2268 protgce! forthe adminjstalion eka sampenent(theapeuticyagent--
ie., thteocdrﬁﬁ?‘]k?ﬁds bitofmaidd R @SKD%@H %%ﬁ?%llﬁqé&r?&segf lt:Q)Yamples

OW Ng 1 n vitrd assays
360. 1@9:8608!20033168232?868 451 220GRad it 980BI13di1 NENALHBY 20

F h [l of 96 Il plate, a reaction
pharmRaceHiACRD @ﬁ%@a&%{ so&a@é‘oee@?ﬂ"i«m&@% , GharbplarEzpeutic

s A O A 8 O A o o
treatni&lﬁ‘?ﬁﬁ;»cqﬁds? 8, 2 mM CaCl 2, 1 nmM I|1/QC:c 2, i125 mM Nadl ,
[t 2l Sidihg TR J@yd@ar&wwsiq?ﬁrqa?@ees@mﬁeﬁ@a@t the dosage
admm@iérfe%ir wﬂ?@&@&é’ﬁt‘h ngéﬂe‘t‘él' W&Fg@gnz Hygéj@eﬂ%rs%ore
oC 9t oc

pr epar ed ut on
definite @gns(a&tb) amlqéoéﬂaaeedewela@d:mnpm lblulrbftmn oﬂhmor growth,

actual GBEfRpGShAS Tdt b iriation 6 giotedes. cafpo oh i TiavsEn bo
measut8dlby 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
as pain, and improvement in overall condition can also be used to help judge

effectiveness of treatment.

BIOLOGICAL EXAMPLES

The compounds of the present invention are useful in the treatment of CXC-

chemokine mediated conditions and diseases. This utility is manifested in their ability

to inhibit IL-8 and GRO-a. chemokine as demonstrated by the following in vitro assays.
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CXCRI assay buffer or IL-8 stock, 100 | of reaction
m xture, 50 | of ligand stock (Final [Ligand] = 0.1
walho4/0Thias assay pl ates were shaken for 5 m nut e6TMIS2003/023785

pl ate shaker, then incubated for 8 hours before

cpmwel | were deternined inTMcrobeta Trilux counter

(PerkinElmer). % I nhibition of Total binding-NSB (250

Recelpltbt BirsdingaAsdaystet ermi ned for |1 C50 val ues. Conpounds
t'y |nvent| on had an |1 C50 of <20uM The nost

onmpounds had a K; within the range of 3nM

t ‘P—'oi" é%@n Mel G 86 Wt ﬁj@g)ﬁo@ggl&%ﬁg&%b@@ REXR1-cHO

e, reaction m

overe(m%s%mg asshingnee NiBiesigaall anaawwagmeawm@m B84ds
WGA- SPA beads 20 (Anersham) in 100 | was prepared in
(Ameplema) iasti/pbyas eregared ivCHEGRE aspay puffer (25 mvl BERRIES, pH 7.8,

2 mhq a2 Py e s Eaga A4 ook of

ligangt wm s@i ENpwas 6 AEICHE REBSsAY B .ed?_ t
gan [ 8U(N )SAW6 g@ﬁgk sol ution of SC%E} He ORSOCK

solutlpﬂ%pﬁ cpmpigxeptg wers ayepaediia DMBER (Sigoay. A(ﬁ )&tsmntssolutnon of

L (RSB L AL R U e

a 96-WEFREsay phite @péﬂ@iaﬁfer) éi?%uowsstmqh teét%rﬁbomfd or DMS? 40 pl

reaction m xture, gand stock (Final [Ligan
CXCR1 @sgan MiffeNWehb. &etocksﬂa@ml ebtaachonsnmfure,esm ptofliyamidstock

e t he e t ocol was
(Final Ligandls bt L £ B S6eay pietks WBmaukerLr BB eRIon slate
shakdr#Héh |ﬁ§§§é(teB Lff)sf SrhoW?s! Befdrs @pm-m@ll W%?é)de%rﬁhﬁéd Welicrobeta

shaken for 5 mnutes on a 30 plate shak
Triluxi QW@E%(T(E@TKIOElmeE r%mmbibeﬁmf g o@drbmﬂhg N®8B250 nM IL-8) was

dotert<gl 06 1 PBiYBlie% oaARPBRGH RN FVEnts Ad stk of <20iM. The

rost L8108 RSP IR o

113 val ues cal cuI ated. Conpounds of this invention had
CXCRhSP#EAssdy <5M The nost preferred conpounds had a K;

Ekangrel 4y 0l 25h el Platoon rafion G AT HoCaiaR:cHO
oo AT RS
(Ametshagn)Ra /000 bss ﬁl%pﬁlrétﬂf{ CXem2 Qés’?é)PbtﬁiﬁﬁngrmM HEPES gH 74,

D ckinson) and 1 ncubated 48 hours "at 5% CO
2 MM GaChr b3 2)h & OidheMitstoeliofligandy [WI]-fU-BdNE,N)AWas prepared

in the %ﬁ%ﬁ%y@%‘?sbdfﬁ%ﬁ soPuZ?’%ns%f %gétfc%rmrgounc?s wet’e prepared in
DMSO (Sigma). A 6 X stock solution of GRO-« (R&D) was prepared in CXCR2 assay
buffer. The above solutions were added to a 96-well assay plate (PerkinElmer or
Corning) as follows: 10 pl test compound or DMSO, 40 ul CXCR2 assay buffer or
GRO- a stock, 100 pl of reaction mixture, 50 ul of ligand stock (Final [Ligand] =

0.1 nM). When 40 X stock solutions of test compounds in DMSO were prepared, then
the above protocol was used except instead 5 pl test compound or DMSO and 45 ul
CXCR2 assay buffer were used. The assay plates were shaken for 5 minutes on a

plate shaker, then incubated for 2-8 hours before cpm/well were determined in

" Microbeta Trilux counter (PerkinElmer). % Inhibition of total binding minus

noh-speciﬁc binding (250 nM Gro-a. or 50 uM antagonist) was determined and IC50
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20 mM HEPES (Cellgro), 2.5 mM Probenicid (Sigma) for 1
hour. The cultures were 10 washed with wash buffer
worBB®1wiI€a, & My, 20 mM HEPES, Probenicid (2. BCm#s2003/023785
three tinmes, then 100 pd/vve4 wash buffer was added.
During incubation, conpound Sher e prepared as 4X
stocks in 0.4% DMSO (Sigma) and wash buffer and added
values galdutatedr €spepoiinds ofuthik snvemtiohendd as 1Cadifi<Gidn. Jhatraost

| L- GRO Syst trati
prefersEd samRouRas Natha S Wiy BF ands O EsAdall Sheegmagund of
Exa Béorﬁ%é|Kl%fgﬁM s in second addition plate.

fure plate and both addition plates were then
placed in the FLIPR imaging systemto deternne
Calciwmndrigeraseene disgay {Fll&R3scence upon addition of

EER P88 <205 stoiGhenr ettt i bERRe g ofa fBiRaled at
10,00??511%@;%@@?\“%0! Hg: éimafcmﬂésﬁgl%i@geé@éﬁtﬁléﬂngdn) and

ute. After i ncubati on
incubatadd 8 hohes aﬁ&%r@@grﬁ?%’éd hgl cudturés wenel theasincubatedawlitied mM

fuoae A RIBIEHT ReRbSr bR B1e [ortid B3 7 BBSnHES S 24 S Mo,

20 mI@ItHI‘Z‘PE@ (CRNGFSY, 25 WG PHEbERIBIdNSHG AR K&, tl‘ﬁ%%dlt‘ares were

determne % St'inmul ati on by conpound (agoni st) and %
washéed withi wasim buffemGiBS S @aCai, $nigr QQpOMsHEPES iRyahdnicadl .5 mM))

three diigso iels 108 STWEA MR TelatEs 8886 20: cxre A
(@%Fﬂgqgfétfoa%ﬁﬁa%o@%gza yeligiph gpﬂeaoarsbm%tc?dvéqmﬁzm% DMSO

or 293 HEK- 293 cel
(Signa) enegags bufigr amddeﬂ(@Rﬂ)elr r'EiseesﬁvmWaHsj irpthet firsbaddition plate.
sent is as follows:

IL-8 QRAROcS RSV GPARS I RHONS WeiS RIEPIIRS 5N ety fasiter +
0.1% BA B8 dde S TR oo R In SR 390 e e 5 Y

C@Iultereaplaté abdlbeth addition platiss sedredhen pMoehitih doe FAIPR i imaging
systel DSBS CTARgEn Ga B TLIOr SO PO RIEOf FomPotind and

then I@dﬂd"'eérvn\iﬁ%g 5@| pg%gégﬁpl%gﬁg dﬁillﬂ %QﬁM F?EUPF\ 'Wazs added to

respectiVé walllatand dNangierin tchkcivmal fluorescemcklm@asured by the FLIPR for
concentration of 0.25nMin mniml nedia. Cells

1 mingigs hatieaad mikide m@@@&on withim thepinstrgeneat, a‘iﬂjulwfaltg%@d was then
adde% gfﬁb qﬁ% tgﬁ?nb%ﬁ? b{al ﬂu&%@%@ﬁ&% moéa%ﬂré’cg Ry % pgﬂDﬁ%étfument for

e I's incu s and i nser
| mindtee Thenaneadirdant galchstichulation a@we 2dasdélermined and values used to

determine % Stimulation by compound (agonist) and % Inhibition of Total Calcium

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

Chemotaxis assays for 293-CXCR2

A chemotaxis assay is setup using Fluorblok inserts (Falcon) for 293-CXCR2 cells

(HEK-293 cells overexpressing human CXCR2). The standard protocol used at
present is as follows:
1. Inserts are coated with collageniV (2ug/mi) for 2 hrs at 37°C.

- 2. The collagen is removed and inserts are allowed to air dry overnight.
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Fl uorescence is detected at excitation=485 nM and
em ssion=530 nM 10 Cytotoxicity Assays A cytotoxicity
wazery1f«as CXCR2 conmpounds i s conducted on 293PCKOR2003/023785
cells. Concentrations of conmpounds are tested for
toxicity at high concentratiidhs to deternmine if t hey
may be used for further evaluation in binding and cell
3. Ceolisaw labsteglswith TheMcaleeiodAMi(Makecdlat Pmises) 1&r 2 hrs. Labeling is

293- CX overnight at a
d%’@ecrﬂ%%??eowegfa %’36?%?% per well in conplete
4. DRI 20 | frasmad LA
Dlrredlng 0\/f// O@%%{IESA Con%ﬁg?gﬁﬁﬁlnzé&?g@ G‘o/ure o?‘r’f)dTBlaged inside

thetesert whichois positionedpaside the svelldfed24 Weditpdatear\éllthln the well is

L8 R RbEPePchyar G T n Rt R wEelt Gols e Wadfedind
re‘sug@éddddyln rofiast media@hd ethded lhﬁﬂe%ﬁ@ﬁns%?t é@é’\&@nce‘?ﬂ?étlon of
5 8ar Assay 10,000 SKMEL-5 cells/well are placed in a

QQ Gels @ﬁr inseth agar and con‘pl ete nmedia with various

f
5. Piglefhfieggd (SR nspS ar AT Ahi BPagde hauips weil
Flubtdscens®isudétestedf atME(Eltéﬂom@lSB nMnarkB&nisstSn B30 ARL. ar e
t hen scanned to determ ne col ony nunber and size. 1C50

i S Ee}erm ned by conparing total area vs corrpound
Cytot on. Conpounds of formulas IA, .

A B0 CAGTEB A Bkt i e o

Concanﬁdatkﬁ@]emﬁﬁpowmisrm tbstent fod tmecdtyoat hglo coasentrationgnto

to those skllled e art, by the processes
deterfgine.f ki el iR g anslcelbbaged assays.
The pRO@cBYis HiSoRbgar atl ons and exanpl es bel ow. WO

2004/ 011418 PCT/ US2003/ 023785 115 The invention

1. 293-eXChtkdelleare plaies! @seenight fit @ ohgentnatidroof 500 gells per well in

[ rati.ons and exanples that should not be
Co%b‘ﬁgﬁa éga\‘o limt the scope of the disclosure.

2. DildtioRE RtOMPOoURB e Madd T iR ifedia d/@A8) B@USComplete media
structures may be apparent to those skilled in the

is aptlredsofbaaﬁbﬁlmwm@r@o(mrwm arpradded. 7Blates laownmgbated for 4,
24! %ﬁq/\%ﬁﬁl%e@éﬁlg ars abe?ecs lthni (ﬂl\ﬁ Raf, %}r{ Xk FX qrbCpmmthes %o 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
21 days viable cell colonies are stained with a solution of MTT (1mg/ml in PBS).
Plates are then scanned to determine colony number and size. [Cs is determined by

comparing total area vs. compound concentration.

Compounds of formulas IA, IB, 1.0A, 3.0A, and the final compounds of
Examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088
may be produced by processes known to those skilled in the art, by the processes
disclosed in WO 02/083624 published October 24, 2002, and by the preparations and

examples below.
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02/ 083624 published Cctober 24, 2002, but using the

prepared or commercially avail able al dehydes, the
wopbi4maidly pure am ne products in the Tabl e bebPowusenes 023785

10 obtai ned. The nunber "34.8" in the "Al dehyde"

colum refers to Preparati vEl®Exanple 34.8 in WO

02/ 083624. Prep Al dehyde Am ne Product Yield (% Ex.

1Bhd hiveddioB dd8osed RERICKexdtaplifEid-by-iie follbwirkp plep@ardtions and

oxampleseba 55t s <obels padpiimATh vt aRARbES 5 Ckus oAltemative

mech§ﬁ|§ﬁc gaﬁuv%ys%rﬁpaﬁal@%@us\stmbtur& n@y 52 ag§é?éht% tlQ)s% Qilled in
Step OS S N Ste

theart \ HO HO Step Fo ~S\ | Ph Step GOS\ ' -N N~Ph
-NNH2 ~ O~ HO Step A5 To a solution of
3- met hoxyt hi ophene (3 g) in dichloronmethane (175 niL)
at - 78C vapPREPAR/CTIVE PXAMMIES 1801 A48, f7BL)

dropwi se. The m xture was stirred for
Following the procedure set forth in Preparative Example 13.13 of WO

02/083624 published October 24, 2002, but using the prepared or commercially

available aldehydes, the optically pure amine products in the Table below were

obtained. The number “34.8" in the “Aldehyde” column refers to Preparative Example
34.8 in WO 02/083624.

Prep Aldehyde | Amine Product Yield (%)
Ex.
13.17A | 348 38%

0 CF3 CF3

13.17B | 9

1o
M
w
Q
hu
w

31%




15 mn at -78C and 1.5 h at roomtenp. Afterwards, the

m xture was poured carefully into crushed ice, and
weoexbtrsaaias Wi th di chi oronmet hane. The extracts ReTAIS2003/023785

washed with brine, dried OVﬁ magnesi um sul f at e,

filtered through a 1-in sil ) gel pad. 10 The

filtrate was concentrated in vacuo to give the desired

conpound (4.2 gPREBARAHVELEXAMPILE3F2Dm Step A

above (4.5 g) was dissolved in dichloronethane, (140

m$-and added with tri€thylanmne (8.8 nL) fqllwe
d%e;\/ayl ansg A N THEC 1\ 15 :gl; The res‘u/ﬁ Wals)
m

re was—st»rred e overnpght. e
ture was washed with brijne and saturated \
bi‘éar bonate (aq) and bri neoigal n, dried over sodi
sul fate, filtered through a in silica gel pad{ The
filtrate was concentrated in vacuo to give the| StepC
desi red conpound (4.4 g). WO 2004/011418
oPCT/ US2003/ 023785 117 Step C The product froni Step B

0= wabofe- (4.3 g) was di s@ol vgd i n di chl or onet hane ()125
%%Exl cocitedE i n @\— 78 h. A solution of obdyon®

N tri fIOMln/dl I omsthan%tep43n1\)
\adddd. The mixture vdk sti)fredsfor<4 R whil e
ten‘ae\rature was i ncreaseggposlowy from-78C to 10C

was|added, the two |ayers were separated, and the

aqut@@g@d ayer was extracted with dichloro- nethane.

Thel conbi ned organic |ayer and extracts were washed

Wi t

a cog entrap,gd in vacuo to give 3.98 g o$

%SI d \hyd y- conpounstep B0 St ep D)SE‘% rogluct from

__s_hep N /& 96 g)_was digsolved i 12

dighl o onetManePand added with pota"@h

(6.6 g9 _followed by bronmine (2 nL). The H#xture was

sti rred\f or 5 h at roomtenperature, quenched with 100

mL of 15 H2O The aqueous m xture was addjusted to pH

-. 5 using a 0.5N hydrogen chloride aqueous solution,
Step Aaind extracted with dichloromethane. The extracts were

ReLE e s R N PR

—78°Ct\ha@ ddfled cﬁﬁird)étﬂfd@ﬁ@' acﬂih(% 5 bl RO SwivaS THIYBRHFANSS ghﬁed for

vacug to afford 4.2 t he "desi red bronop-conmpoun
15 min at -78°C and 1.5 h at room temp Aftenzvards the mixture was poured

carefully into crushed ice, and extracted with dichloromethane. The extracts were

brine, dried over magnesiumsulfate, filtered,

washed with brine, dried over magnesium sulfate, filtered through a 1-in silica gel pad.

The filtrate was concentrated in vacuo to give the desired compound (4.2 g).

StepB

The product from Step A above (4.5 g) was dissolved in dichloromethane (140
mL) and added with triethylamine (8.8 mL) followed by diethyl amine in THF (2M, 21
mL). The resulting mixture was stirred at room temperature overnight. The mixture
was washed with brine and saturated bicarbonate (aq) and brine again, dried over
sodium sulfate, filtered through a 1-in silica gel pad. The filtrate was concentrated in
vacuo to give the desired compound (4.4 g). |
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20 Step E The product from Step D (4.2 g) was
di ssolved in 100 nL of acetone and added wth
woab@ggidsn carbonate (10 g) foll owed by i odonmerbamns209/023785
m.). The m xture was heated to reflux and continued
for 3.5 h. After cooled to réBmten‘perature the 25
m xture was filtered through a Celite pad. The
Ste Gltrate was concentrated in vacuo to a dark brown

TsPHYELAD SR 8 3boke Th3 divas SeenueH n sighioramathane (125
mL) a(ri'd é@oléél o\ at-qsg@\beatﬁ Z\ $bi@ord m&éﬁ'tﬁ&%nﬁaegﬁ‘@m iﬁt ep

product fromstep E (2 was converte
dlCthlﬁinb@nﬁ%,eZﬂ Brimhpwes rﬂdd&dd Tf‘(e:}ng(}urefvms stiired fofveh whlle the

tormp <3 §ist5BE40 4 sl MBlonT 0SS IR ATE s 1 Wepghada et

i d
Iayer%' 8@#{ %gpﬁreﬁéé H6d the Qaﬂjéé@olaﬁer(\ﬁagbx’t?@éte@' \ﬁ@@é}é‘gng(%rﬁn methane.

s di chi oromet hane and cool ed in
The cambingd erganisdayer and exteadte were washed rWlth brine, dried over

sl SUAREL . oy 5 0B 96 0 e

hydrd@f;bmﬁpc)ums added, and the layers were separated. The
aqueous | ayer was extracted with dichloronethane. The
organic | ayer and extracts were conbi ned, washed with

Step By i Ne, and concentrated to an oily residue. The

—g‘resn due was dissolved in 80 nL of nethanol, stirred

wiThe modudhfranestep € 4oV (B.9RgJIway disvohasd ite125 mL of

) (%vdrochl oride O 95 g) at roomtenperature for 2
dichlorpmethaag,randaddesd wi dnqtaﬁ%ura@amprwig&@a@m@w@ bcwbromme (2

mL). EI‘?‘G‘J M%M%'sqﬁeg ¥oPs5 ¥ QC}ooﬁ]Qe af?unr% (ﬁ}%\%é\gﬁ Wﬁy Q0 mL of

ers were separate

H,0. vitee nasdeus mlxthret/viaeraddﬁus&ed to piEs: 5Tihg & ONSN| lﬁ@drc@dﬁﬁéhlornde
S vverc?ere extracted with H20 once. The aqueous

aqued 80l00Ga, & eliafietain dehbBatEans (e extiacts Were washed
with éﬂ@'% Na%SE@Q %GGeoQQJstSJ 48 anfl e dﬁe?%‘v@g sédgﬁ/glﬂfé%e and
['ori de aqueous 50

drogen ch i ons
fi Iteredﬂhrca@he@l celitetpati. chhefilirate aseontetrateddngaauo to afford 4.2 g of
cts were cogﬁl ned, washed with brine, dried over

the d%%ﬁq Ca-farwou concentrated in vacuo to give 1.2
g of desired am ne conpound. PREPARATI VE EXAMPLES
13.30-13.32 Following the procedures set forth in

Step Br eparative Exanple 13.29, but usi ng 20 commercially

axﬁé%;g%@ctﬁrrarﬁﬁep HPZ{ 9 )g(;)f w%rsncp ssotl cP ff)1h1e &Oe nﬁ_r ofd ugettgncla re]:md
added with potassium carbonate (10 g) followed by iodomethane (9 mL). The mixture
was heated to reflux and continued for 3.5 h. After cooled to room temperature, the
mixture was filtered through a Celite pad. The filtrate was concentrated in vacuo to a
dark brown residue, which was purified by flash column chromatography eluting with
dichloromethane-hexanes (1:1, v/v) to give 2.7 g of the desired product.

Step F
The product from step E (2.7 g) was converted to the desired imine compound

(3 g), following the similar procedure to that of Preparative Example 13.19 step D.
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were obtained. Prep Ex. Amine Product Yield (%9 M+
13.30 Bn2NH 0,,0 S 10% Bn-N \ 375.1 HO NH2 13.31
woOkBNti@ag, 0 s 14% Bn-N-s 299.0 HO NH2 WO 20041at1003/823785
PCT/ US2003/ 023785 119 13.32 EtBnNH 0" s 22% Bn-N-S
Et HO NH2 13.32A (Et)2NH 0 1825% Et-N- Et HO NH2
PREPARATI VE EXAMPLE 13.33 0 O0 0 SOOS OS AS |
StepSep A Step BEt-NEt-N C pBn O Bnh HO \ Step C S

ErT ﬁe/slm%})g 8&%}@‘@%@% g%pD%?igl ‘,Siraéqusts@)ll\l\gdBirn 8E(§ ml\!l\ oi'B ([.IicEIE)_rcl)\Imethane
and cooled in a —78°C bath. A solution of boron tribromide (1.0 M in dichloromethane,
9.2 mL) was added dropwise. The mixture was stirred for 4.25 h from -78°C to 5°C.
H20 (50 mL) was added, and the layers were separated. The aqueous layer was
extracted with dichloromethane. The organic layer and extracts were combined,
washed with brine, and concentrated to an oily residue. The residue was dissolved in
80 mL of methanol, stirred with sodium acetate (1.5 g) and hydroxyamine
hydrochloride (0.95 g) at room temperature for 2 h. The mixture was poured into an
aqueous mixture of sodium hydroxide (1.0 M aq, 50 mL) and ether (100 mL). The two
layers were separated. The aqueous layer was washed with ether three times. The
combined ether washings were re-extracted with H,O once. The aqueous layers were
combined, washed once with dichloromethane, adjusted to pH ~ 6 using 3.0 M and
0.5 M hydrogen chloride aqueous solutions, and extracted with dichloromethane. The
organic extracts were combined, washed with brine, dried over sodium sulfate, and

concentrated in vacuo to give 1.2 g of desired amine compound.

PREPARATIVE EXAMPLES 13.30-13.32

Following the procedures set forth in Preparative Example 13.29, but using

commercially available amines, hydroxy-amino-thiophene products in the Table below

were obtained.

Prep Ex. Amine Product Yield (%)

MH*
13.30 BnoNH o;\ép s 10%
By M 375.1

WO NH,
13.31 MeBnNH O‘\ép S 14%
B j\_/z 299.0

HO NH,
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S Step 11 SPh 11l p\l1p O Step HOI S ~ S Et-N Br
Et-N NPh Et-NNH2 \ \ O~ HOS5 Step

wa-2arlerasul f onyl - 3- met hoxy-t hi ophene (4.0 g, B8TAS2003/023785
nmol ), the product from Step A of Preparative Exanple
13. 29, was converted to 3- né%)%oxy-Z-
et hyl benzyl sul f onyl -t hi ophene (5.5 g, 94% M+ =

13832. 1)| by ukitBrNHEt hyl bpnzyl ai fé, o fol | ow ng t 2%
procedure set forth in| Preépagatiye)Exanpl g 13.29, Step
B. 10 |WD 2004/ 011418 PCT/ US2@0p3/ 785 1P0 StepB The
produdt from Step A abpve (5.5Hg, 1¥H70 npol) was

£ [

et iyt ateg=rfghiowng—the propedure—setForthgn
13%?é%arative@éﬂﬁl e 13} 29, \SfB/ > The al cohoI%A’
produdt was obtained ih 4.%5‘}’9 (B7fo M+ E 298.0). 5

Step ¢ The product from St epER, gbo Au{4. 55 g, 15.30
mml ) Iwas brom nated using the procedurel set forth in

Preparative Exanple 13.29, Step D. The correspondi ng
brom de was obt aj Mﬁéﬁé&@&&ep D The

br ono- al cohol fret : 22 12. 86 mmol )
was nethylated wusing thg procedure set forth in
@repgrative Exanpl e 1329, S E. The product vgs\ S

O=MNbt aifeg i n g (969 S p E Bepmoroduct fr
D bonﬁ'&fﬁz Opt_LR. 36 ) was—stirred il )

—*

t
Ciconc rated sulfuric adid (§ m-) at roomterrperﬁjure
f or . lce water (30 rn) %Z added to the m xt{ff eHO
fol l owed by CH2CI 2 (50 nl). The aqueous mi xture was
adj ust ed :
Step C
O o) O
OQ\\S S \ Step E o=\ S Step D OQ\\S S \
=S
AN 7\ | VAN
Et"NH Br Et_—_N\ Br Et \ Br
o Bn Bn HO
AN .O\
Step F
Q Q o s
O§\\ S _StepG O%\% S \ Ph StepH o§“S \
/S \ N /L N
— N\ Et—N —N NH
Et—N Br \ N Ph Et 2
A & N\ HO
\C N
Step A

2-Chlorosulfonyl-3-methoxy-thiophene (4.0 g, 18.8 mmol), the product from
Step A of Preparative Example 13.29, was converted to 3-methoxy-2-
ethylbenzylsulfonyl-thiophene (5.5 g, 94%, MH™ = 312.1) by using ethylbenzylamine,
following the procedure set forth in Preparative Example 13.29, Step B.
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20 to pH - 6 using a 1.0 M NaOH aqueous solution. The
| ayers were separated. The aqueous |ayer was
weoexbtrsaaias with CH2Cl 2 (50 nL x 3). The conbi nedT1/US2003/023785
organic layers were mashed1gbth brine, dried over
Na2SO4, and concentrated to dark brown oil, which
was purified by flash columm chromat ography, el uting
Step§ th cH2Ql 2- hexanes (1:1, v/v). Renoval of solvents

A gl A ERahoRle (88 b YA SdMetnyidtEa

follovﬁﬁﬁ khﬁ@&&ﬁidﬂl?@%éﬁfomﬂl Pr@bamtﬁeﬂb@rﬁbl@di@lzgf stp St ethealcohol
nmet hyl at ed using the

Pde%m&Pt@'%'nwﬁﬂ (ﬁﬁ/PrMﬁaraQQ&@)Exanpl e 13.29, Step

E. The desired product was obtained in 1.36 g (97%
M+ = 314.1, M+2 = 316.0). 5 Step G The product from
Stegﬁep F (1.36 g, 4.33 mol) was converted to imne

EadorubSTe ep Aot U BP 4 roel i avabttromnated using the
proce%ﬁﬁ@ sEt fokth lﬁt%pﬁrﬂ% E*Brﬂﬁlepfﬁ"ﬁﬁ CStef(ﬁf Bmﬁ”i(?e&r%s(ﬂon%g

. nmol ) was converted to

bromldpo\wa&wbmmlrtﬁﬁ@@@@bonpound (0.26 g, 43% using

the procedure set forth in Preparative Exanple 13. 29,

Step G 15 PREPARATI VE EXAMPLE 13.34 Q0o S Oo0 (r) o
Stepf - Step A,s S Step BO~SS Step COS/ HN-N, /

N\ / HICONNN O OO®61 HO Step D 0 o,~ 0, 1f

0,The bromo-alcohol from Step C above (4.84 g, 12.86 mmol) was methylated
using the procedure set forth in Preparative Example 13.29, Step E. The product was

obtained in 4.82 g (96%).

Step E
The product from Step D above (4.82 g, 12.36 mmol) was stirred with

concentrated sulfuric acid (5 mL) at room temperature for 3 h. lce water (30 mL) was
added to the mixture followed by CH2Cl, (50 mL). The aqueous mixture was adjusted
to pH ~ 6 using a 1.0 M NaOH aqueous solution. The layers were separated. The
aqueous layer was extracted with CH2Cl, (50 mL x 3). The combined organic layers

were washed with brine, dried over Na;SO4, and concentrated to a dark brown oil,

‘which was purified by flash column chromatography, eluting with CH»Clo-hexanes

(1:1, viv). Removal of solvents afforded 3.03 g (82%) of the debenzylated product (M*
= 300.0, M+2 = 302.0).
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ONS S Step G-Ns s/ Step F Step E-NS N N N=< Ph
o Br NHOBr HONHZ OPh OO Step A 20
wa-20ierasul f onyl - 3- net hoxy-t hi ophene (3.8 g, RETAB2003/023785
mmol ), the product from step A of Preparative Exanple
13. 29, was dissolved in 106 of CH2CI2 and 20 ni
of pyridine. 3-Am no-5-nethyl-isoxazole (3.5 g, 35.68
Step fmol ) was added. The mixture was stlrred for 20 h at

h 10 .
BB Bl i S Byt 4 6t dng el RasifyBedisiRadpe
procedld@ {&tGofthin P@éﬁar@ﬁV@Exéﬁ{bléﬁB 29 e . OTHARNSIred product was

solution was dried with O4, and concentrat ed
obtaingddad -3% 9{9% YoM 5id14. wwwm@m PCT/ US2003/ 023785
122 This oil was dissolved in 100 nL of CH2Cl 2, washed
again wwth a 0.5 MHC aqueous solution (30 nL x 3)
Step @nd brine. After dried over Na2SO4, the organic
solution was concentrated in vacuo to a yellow solid,

AT pepdust fram Kifep-F ;f1v§6cg 483 rmollexas eenvestestitaciming product

B The r
(1.06 ﬁho?o{ \I/\\A/as d%gg’gﬁq} a’ﬁ §n et %ﬂ@fea%%@“mﬁgga@%@%ﬁﬁmple
13.29 p®tepsiSi um car bonate (5.63 g, 40.80 mmol) and
i odonet hane (10.1 mL, 163.84 nmol). The m xture was
stirred at roomtenperature for 1.5 h, 10 diluted with
Step H00 nL of hexanes and 50 nL of CH2CI 2, and filtered
hrough a 1-in silica gel pad, rinsing with CH2C 2.
Thee i‘mxhermbéuwefmmcﬁte;eﬁ} (’aoeq; mmm@ld uwbmfv@mdrte the

ve 9 90% of the desired
desxregﬁlygi y—ggmq-o m e%cpqrggpg (@2 gél@%) ygjngdhe procedure set
hydri de (130 ng, 95% 5.4
forth lﬁﬁf%é%tﬁé’%ﬂﬁﬂl?%?% %QQ?@lhyl foram de at Foom
tenperature was added et hanethl ol (0.45 nL, 6.0 mmol)
dropw se. After 1me a cl ear
solution, and wes=ddH 8| ution of the
O\0 pr oduct obt ainedb from Step B aboveo(O 45 g, 1.56 o
o 1) swepa2 nl 8Ts S, N - diepBt hy| f ( F" S e ismpa rounds
tom flas'k he\ aSk was 20 s WT‘t‘T‘QTO \S_?
HCOg| ass stoppe :{d the m xturey so eated at 90
for 4 h. Aft £ cooled to room enperature the
m xture was poured into 20 nL of a 1.0 M

Step D

Q O
. (o] 0. O.f
0§ s StepG S Step F N StepE  _ 0§ s
~N —— ] p— W —— ()

S\ /Z
N_—r{ N= N=
N= ¢ 9 N= : Qg er TTVHO Br
GHHO o2 1\ ‘<Ph o2 1 SN2

2-Chlorosulfonyl-3-methoxy-thiophene (3.8 g, 17.87 mmol), the product from
step A of Preparative Example 13. 29, was dissolved in 100 mL of CH»Cl, and 20 mL
of pyridine.' 3-Amino-5-methyl-isoxazole (3.5 g, 35.68 mmol) was added. The mixture
was stirred for 20 h at room temperature, diluted with 100 mL of CH,Cl,, and washed
with a 0.5 N HCI aqueous solution (50 mL x 2), H,O (50 mL), and brine (50 mL). The

organic solution was dried with Na,SQ4, and concentrated in vacuo to a brown oil.



10

15

20

25

NaOH aqueous solution, further rinsed with 20 nL of
H2O. The aqueous m xture was washed with diethyl
wetharo1(449 nL x 2), adjusted to PH -5 using a 8CHuskddeh23785
aqueous solution, and extracted with CH2Cl 2 (50 nL
x4). The conbined extracts W2e washed 25 with brine,
dried (Na2SO4), and concentrated to a dark yell ow
This cibivasidissolvigd i 1@EmLASCHLGCdwashed aghinokitiely.b M HCI aqueous

, hed with d bri :
Soluigh 4 ik 51 RASSIDING. YRR GHEGRARHDYee CadvalcoolBngnas

. I t .Q9 — .

cone gl 8 1T yiaplor PuRBG el e IR RS s iEbrnedeired
produsht ai ned from Step C above (0.467 g, 1.70 mml) was

brom nated wusing the procedure set forth in

Preparative Exanple 13.29, Step D, to afford the 5
Step BOr responding bromide in 0.607 g (100%. Step E The
—p‘ﬁrom' de obtained from Step D above (0.607 g, 1.72

mirbe)pradyctfear\Stap ddabaree (548 lge 16r3ceutolpwastdi$soivdd imacetone

(100 L SPRARA ¥ SE S BB oo Baomethane
(10.1 3§19- 193.84 R8I F THaempi@dUshs %erﬁ@%t _Georila-té@xgemﬁk% fdrr o5,

. Step E above was converted to t I mne conmpoun
diluted ovitto 190 nB60§ hexanes ardk 50 malc ofl GH2 G2t and fitteredrthrough a 1-in silica

gel pad BV Wi PR he dfrat iy et @uistiedtlentsiiced prgssure to
give 112819 (9035, MEEaEI80yl)ajfeHe dekied phed it easl ligit zygnbmfwruh

in Step C above to give the correspondi ng al cohol
as a dark yellow oil, which was dissolved in 5 nL
t hanol and added wi th sodium acetate (0.12 g, 1.46
step @ N 4 hydr oxyani ne hydr ochl or i de (0.075 g, 1.08
o lg) stirfée stigsansiomnar soditny ieydriie @Bbrm?sdga%, 5aPfimol) in
tenperature for 3 h, and poured into 1,0 nl of 1.0 M
8 mL Mﬁ@l/\éﬂu@@ﬁw@mmwﬁoﬁtmgm iempsraiwe wassaddashethanethiol

(.45 060 LSRR s i, Y0P RSl T ror pton, an
was adiiex t8)a stacgdisolation of fhe pradiuct obiredLfrom\bidp! B abeees.45 g,
1.56 ol it g ch Ty Loenide g feu doRomAs ke oA flask was
sealed ﬁtpﬁp@%{j&@rﬁﬁo&ﬁr{ %ﬁ% %egﬁ\(gﬁ_aliegﬁ)és é%%f’ed at 90-95°C for 4 h.
After cooled to room temperature, the mixture was poured into 20 mL ofa 1.0 M
NaOH aqueous solution, further rinsed with 20 mL of H,O. The aqueous mixture was
washed with diethyl ether (30 mL x 2), adjusted to PH ~5 using a 0.5 M HCI aqueous
solution, and extracted with CH,Cl, (50 mL x4). The combined extracts were washed
with brine, dried (NaxS04), and concentrated to a dark yellow solution. This was

dissolved in 50 mL of ethyl acetate, washed with H,O (30 mL x2) and brine (30 mL),

- dried over Na;SO,. Evaporation of solvent gave 0.422 g of the alcohol product (99%,

MH* = 275.0). :
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t he desired hydroxy-am no thi ophene sul fonam de (64%
MH+ = 290). WD 2004/011418 PCT/ US2003/ 023785 124
WORKRARNIS VE EXAMPLE 13.35 -~- iN K step MeO ECTDS$(08)023785

BOH 5 Step A To a solution of 2-methyl furan (1.729)

in ether was added BuLi (8.383L) at -78C and stirred

at roomtenperature for half an hour. The reaction

m xture again cooled to -78C and quenched with

gﬁcl opropyl amde | and stirred for two hours at -78C
Ste d slowy warned to roomtenperature. The reaction

[i r

g;rﬁ%%g?ﬁ cféﬁﬁﬂeﬁq’f rﬁ%"t dﬁlzg%(é]@é{()% 5t ot g?@‘ Jhﬁfn@gmlé Yr&minated

usingdheq]roclmiurelsﬂt ifanth lnmmparam\m Exampld 4829, Ste@D, to afford the

nn th water, brine and dried
COITG%R;SQJI Mi“lftl% (&;QP)@B&@@B e. Filtration and renoval
of solvent afforded the crude ketone, which was
purified by usi ng colum chromat ography to afford the

Step Eetone 3.0g (87% as a pale yellowoil. 15 Step B To a

S R53L aSEARBE b0, S Y G P Bl et

usmgttﬁbltﬁﬂéédtﬁé%\t\ﬂf@lﬁﬁ frPP}ébé?ﬂtl\}@’ EMP@ 98.20f SPeéE g m&a@@ the

borane conpl exed with dimeth sul fide
deswech pradirict inmh&t08ec (35 % nMi=36i¢ eM20 -\/\%@9 ddirr ed f or
30m nutes at 0OC and than at roomtenperature for one
hour. The reaction mxture was cooled to 0OC and MeOH
Step Fas added carefully. The mi xture was stirred for 20
m nutes and was _concentrated under reduced pressure.

Theer greduge (0. fkﬁé Gxt-i83tramon fremebian E abevrewan eonverted to the

mine/Sibgus .70 (oA bbing ELAALEA, SOL A FEPALG ampe

13.299@¢ep &nhydr ous 25 sodiumsul fate, filter ed and renoval
of solvent afforded the crude al cohol which was
purified by silica gel chromatography to afford the
Step U € al cohol 0.91 g (91 %9 as yellow oil.

The imine product obtained from Step F above (0.29 g, 0.61 mmol) was
demethylated using the procedure set forth in Step C above to give the corresponding
alcohol as a dark yellow oil, which was dissolved in 5 mL methanol and added with
sodium acetate (0.12 g, 1.46 mmol) and hydroxyamine hydrochloride (0.075 g, 1.08
mmol). The resulting mixture was stirred at room temperature for 3 h, and poured into
10 mL of 1.0 M NaOH aqueous solution. 30 mL of H>O was used as rinsing and
combined to the aqueous layer. The aqueous mixture was washed with diethyl ether
(40 mL x 3), adjusted to pH ~ 6 using a 1.0 M HCI aqueous solution, and extracted
with ethyl acetate (40 mL x 3). The organic extracts were washed with H,O (20 mL
X2), brine (20 mL), dried over NéQSO4, and concentrated in vacuo to give 0.112 g of
the desired hydroxy-amino thiophene sulfonamide (64%, MH* = 290).
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WO 2004/ 011418 PCT/ US2003/ 023785 125 PREPARATI VE

EXAMPLE 13.36 + o0 o0 step A--011 Oo OO0 step B O -
wo004Bens A 5 An equi nol ar m xture of 2-net hyl PATAIS2003/023785

(1.0g) and anhydride (2.6g) was mxed wth Snd 4

(0.05nL) and heated at 100C12ér 3 hours. After cooling

the reaction mxture, water (1 On) was added,

foll owed by saturated sodi um carbonate solution wuntil

it becones al kaline. The reaction _m.xture was

extracted with ePREPARMGNE EXAMEPLEN®3She conbi ned

et her | ayer was vvashed with water, brine and dried

over an }yd Rous, 10 s d| sul fﬁé;ﬁA Fi Itrw
r enov. oIv &) d the—crtde ketdne

was puri |ed bsp sing silica gel chromatog®aphyjto
afford the ketone 0.99 (43% as a yellow oil. Step B
15 The Step B al cohol was obtained following a simlar

procediteeBset f h i e Preparative Eexanple 13.35
St ep B. PREPARATI VE' LE 13.37 QCHO + ~< step A~ F
Fpl OH 20 St A: zTo a solution of 5-nethyl

furan-2-al dehyde (1.@) and 3-brono- 3, 3-
di fl uoropropene (2.24g) in DWVF (30nL) was added indium
powder (1.66g) and lithium iodide (50.0ng). The

Step peaction mxture was stirred over night, diluted with
water and extracted with ether. The ether |ayer was

wdsheegolution of2tmethybfuras (AV2g) in etheswvasyaditedBulc@gadml) at

—780(:7\%@%&:%81‘;%%% t aff%@%@}f@%@ﬁéﬁ h%lu(? o reac%%n lx%?r'e again

cooled to —78°C and quenched with cyclopropyl amide 1 and stirred for two hours at

—78°C and slowly warmed to room temperature. The reaction mixture stirred for three
hours at room temperature and quenched with the addition of saturated ammonium
chloride solution. The mixture was taken to a separatory funnel, washed with water,
brine and dried over anhydrous sodium sulfate. Filtration and removal of solvent
afforded the crude ketone, which was purified by using column chromatography to

afford the ketone 3.0g (87%) as a pale yellow oil.

Step B .
To a solution of ketone (1.0g) in THF (5.0mL) at 0°C was added R-methyt

oxazoborolidine (1.2Ml, 1M in toluene) dropwise followed by addition of a solution of
borane complexed with dimethyl sulfide (1.85mL, 2M in THF). The reaction mixture
was stirred for 30minutes at 0°C and than at room temperature for one hour. The
reaction mixture was cooled to 0°C and MeOH was added carefully. The mixture was
stirred for 20 minutes and was concentrated under reduced pressure. The residue
was extracted with ether, washed with water, 1M HCI (10mL), saturated sodium
bicarbonate (10.0mL) water and brine. The organic layer was dried over anhydrous
sodium sulfate, filtered and removal of solvent afforded the crude alcohol which was
buriﬁed by silica gel chromatography to-afford the pure alcohol 0.91g (91%) as yellow
oil.
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126 PREPARATI VE EXAMPLES 13. 38-13.45 Following a

simlar procedure set forth in Preparative Exanple
wa2oRB1ofisWO 02/ 083624 published Cct ober 24, PODAS28/d23785

Preparative Exanple 13.35, and using 5 the indicated

Furan and El ectrophile, thel29l|owi ng Al cohols in the

Tabl e bel ow were prepared. Prep. Ex Furan

El ectrophil e Al cBREIPARATH/E EXAMPOEQ 3860 O HO O

13.39 F F 69% O t5|0013.4084% NOO\Ow HO O

13.41 / % N HO O 139té;?AF F 60 \ /-

~COO%€|§)§)-&3 %/ 0HOt/ O MO

PCT/ US2063/ 02878 \ I \ FFI/F 8% O
\Ove HO O 13.45 OHC, "
PREPARATI VE EXAMPLES 13. 50-13. 61

step B 1

Step A
An equimolar mixture of 2-methylfuran (1.0g) and anhydride (2.6g) was mixed

with SnCl4 (0.05mL) and heated at 100°C for 3 hours. After cooling the reaction
mixture, water (10mL) was added, followed by saturated sodium carbonate solution
until it becomes alkaline. The reaction mixture was extracted with ether several times
and the combined ether layer was washed with water, brine and dried over anhydrous
sodium sulfate. Filtration and removal of solvent afforded the crude ketone, which was
purified by using silica gel chromatography to afford the ketone 0.9¢ (43%) as a yellow
oil.

Step B
The Step B alcohol was obtained following a similar procedure set forth in the

Preparative Eexample 13.35 Step B.

PREPARATIVE EXAMPLE 13.37

N+ X A
o~ >cHo @ Br

Step A:
To a solution of 5-methyl furan-2-aldehyde (1.0g) and 3-bromo-3,3-

difluoropropene (2.24g) in DMF (30mL) was added indium powder (1.66g) and lithium
iodide (50.0mg). The reaction mixture was stirred over night, diluted with water and
extracted with ether. The ether layer was washed with water, brine and purified by
silicagel chrofnatography to afford the pure alcohol 2.8g (92%).



Following a simlar
Exanpl es 13.25 of WO 02/083624 published QCctober
waQeR/oians usi ng the indicated Al cohol,
5 Amines in the Tabl e bel ow were prepared. PREP.
ALCOHOL AM NE % YI ELD CF3 128.50 13.45 H2N O 28%
13.51 13.38 H2N 0 58%

13.52 13.36 H2N'

O 69%

procedure set forth in Preparative

24,

t he foPCoWISEE3/023785
EX.

13.53 13.35 ZN O 81 % F F 13.54 13.37 H2N 0 82% WO

2004/ 011418 PCT/ US2003/ 023785 128 45%

H2N 1- 13. 56 PREPARAUAVESNAMBRES 1323871314540 HON ' O

13. 55 13. 39

i FBIISWin'g:; a]‘gin%ﬁar][;foééldtﬁé set forth in Preparative Example 13.25 of WO
02/083624 published October 24, 2002, and Preparative Example 13.35, and using

the indicated Furan and Electrophile, the following Alcohols in the Table below were

prepared.
Prep. Ex Furan Electrophile Alcohol Yield
13.38 CHO 6%
ALY S5 "
o)
HO / o)
Vi
13.39 F F 69Y%
ALY L °
o COOEH
HO / o)
Y
13.40 / 84%
SHEE
© J Nowe | Ho / o)
Y
13.41 82%
B XKN/ |
© g Nome | Ho / o)
. Y
13.42 F F 60%
Z/ \5 )\COOEt
(0] HO O
[ Y
13.43 F F 66% -
Z/ \S /\\COOEt
O : HO / O
J




5

54% H2N b//o/ F 13.59 13.42 H2N ) 0 53% F F 13.61

13.37 H2N 0 82% WD 2004/ 011418 PCT/ US2003/ 023785 129
WORHRARATS VE EXAMPLE 13.70 S step A EtO S y PRCSUSp00B023785

Et0O EEON - \Ph\ NI-12 Br OOHO ry- MO MO step

CSHOS, Ph step DHOO, N7Ph NI-12 OMeO 0O MO

Step A5 The imne was prepared follow ng the

of WO 02/ 088624 pu isheg/Octobar 24 fromthe
knowi™ brohoester” (. 0g)y as a yell ow golid, Step Ato
yielld 1.1 g (799 . ep B\10 The & oduct (. 69)
was |reacted fol| owing the BM8ceglure se rth in the
Preparative Exanple 13.19 of W0 02/083 publ i shed

13.4210(6%? foreh g n the Preparative Exanpl e 1B. 1829,

13.4581 b% AUUAOH@o\giop; the CFs 89%
0 HO / 0
Y

PREPARATIVE EXAMPLES 13.50-13.61
Following a similar procedure set forth in Preparative Examples 13.25 of WO
02/083624 published October 24, 2002, and using the indicated Alcohol, the following

Amines in the Table below were prepared.

PREP. EX. ALCOHOL AMINE % YIELD
CF,
13.50 13.45 Y, 0 28%
Y/
13.51 13.38
HN i 0 58%
Y
13.52 13.36 F
HoN / o 69%
Y
13.53 13.35 3
HoN / o} 81%
Y
F
F
13.54 13.37 A\
N 82%




am ne product 0.199 (64% . Step C 15 The Step B
product (1.0g) was reacted follow ng the procedure set

woOana4hv1ia

8t he

ﬂ ‘2'—?{1\ was reacte

4, 2002, to give the

Preparative Exanple 13.19 of WOPCT/US2003/023785
02/ 083624 published Oct ober

acid as yellow solid 0.9g (94% Step D 20 The Step C

foll owina the pr ocedure

set fort
02/ 08364
dBism ad
- 2004/ 011
19.2 0 ¢
OEt The

h in the Pr epar at
4 published QOctobe
id as y#Bl3®w solid
418 PCT/ US2003/ 023

"/ SO0O0~SACQ

hydr oxy t hi ophene

o T

ve Exanpl is 19 of W
24, 200240 give the
0.167g (93%. WO

1

785 {4 Tl VE EXAMPLE
O O N ECNO Okt Q| HO H
am ne from arative

45%

Exanpte [13734 (108 Mg, 5 O] 37nmol) dissolved |n 5
nmL of etlhanol and stirred Wth diet squarate (|0.14
ﬁbo 9'= nmol.) iﬂ% pot assi ym carbonat& (52 ng, 0.38 70/
19 room t ér ature | overni ght AThe m xtur €
dlluted with H20 (25 nlL), hdjust&eNto Oeusinga
1.0 MHC aqueous solutioph, and extradted’w th et hyl
acetate (40 mx 3) The cpnhined organic extracts
were washed with brine, dr}ed over I%SOZL, and
concentriated to an 10 oil,|which was guri fied by [flash
col utm dhr omat ogr aphy, eluting with CH2Cl 2- MeCH 58%
@806z 1, (v/v). Resmgal of splvent g g g 83.5 of
the titlled product (M+ = A414). PREPARATI VE EXAEFLES
23.14A gnd 23. 14B Fol | owi ng the proced set forth

in Preps

rati ve Exanple 19
d_October 242002

bf WO 02/ 08362
but

IICI no—t he am nea
II\I ATTT TTS

rom
o

oGt

the Preparative Exanple ipdicated in the Tabl e bel ow,
t he cycl|obut enedi one i nterpedi at e wWere obtai ned.| Prep
B3.58\mi rfle from PBdduct 1. Yield (% YP~ep Ex. 2. |M+
23.14A 13.70 0 0 1. 60% Step B Et0 \i2. 138 N OHt 54%
H,N / o}
Vi
F
L
13.59 13.42 s
HoN o 53%
I Y
F
F
13.61 13.37 H,N e} 82%
I Vi
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Ol HOH23.148 13.70 0 0 1. 65% Step DHO _ ry\ N
OR 1 MeO H PREPARATI VE EXAMPLE 23. 15A -23. 15F WD
waQok/diadg18 PCT/ US2003/ 023785 131 Fol | owi ng PO®/US2003/023785
procedures set forth in Preﬁ,ragreative Exanpl e 19.2 but
using the amnes fromthe parati ve Exanple
indicated in the Tabl e beI ow, the correspondi ng
cycl obut enedi one’ ARfeHVE efhred. Prep Ex.
Ami ne from Product 1. Yi eId (9 Prep Ex. 2. M+
23.15A 13.29 0 0 1. 66%1 - 2. 347 -NS N Y-~ Cet HO
H1. 21 % 23.15B 13.30 0 VOEt 01,11 S 2. 499 Bn-N |
Bri HOH 23.15C 13.31 0 0 1. 41% O0,~ 2. 423 -4, NN
| CEt Bri HOH 23.15D 13.32 OO0 1. 26% S 0,11 j:fg4

2. 437 Et-N N OFf By,HO Ph EtO \
S ste A 0 step B
EtO \ A, N \ Nékph R . W/Q\NHZ
AN Br 0
o}

0 MeO HO
MeO
step C
HO ¢ \
S Ph step D
HO \ =L i N wH
N N Ph o} 2
0 MeO
MeO

Step A
The imine was prepared following the procedure set forth in the Preparative

Example 13.19 of WO 02/083624 published October 24, 2002, from the known
bromoester (1.0g) as a yellow solid, Step A to yield 1.1g (79%).

Step B

The Step A product (0.6g) was reacted following the procedure set forth in the
Preparative Example 13.19 of WO 02/083624 published October 24, 2002, to give the
amine product 0.19g (64%).

Step C
The Step B product (1.0g) was reacted following the procedure set forth in the

Preparative Example 13.19 of WO 02/083624 published October 24, 2002, to give the
acid as yellow solid 0.9g (94%)

Step D
The Step C product (0.35g) was reacted following the procedure set forth in the

Preparative Example 13.19 of WO 02/083624 published October 24, 2002, to give the
amino acid as yellow solid 0.167g (93%).



23.15E 13.33 0 O 1. 48% 0J,~ S - 2. 361.1 | CEt -NI
HOH 1.68% S 23.15F 13.32A 0 )::(Cet 0,,~ 2.375.1
wO-200401N1810 H 5 PREPARATI VE EXAMPLE 23. 16- 23. 28CT/US2003/023785
Fol | owi ng t he procedures se‘t:3 forth in Preparative
Exanpl e 19 of WO 02/ 083624 ubl i shed Cctober 24,
2002, but using the amne fromthe Preqpar ative Exanpl e
WD 2004/ 011418 FRRERSIBIMD EXEMPYBAY.2dj cated in the
Table bel ow, the cycl obut enedi one internedipate
mg%ucts were obtgined. \Prep Ex. Am ne Dgom Produgf
d Prep Ex§2348 13.17A 00 CE 4 > EtQN&
6 13.476 0] 0[66% y2—E—=F3 DO 05\ /
% E EXAMPLE S4\15-34. 16 Fol | guiAg
d p old@durestiet f6t@h in ®Eeparative EXa Ié*034 8 ;2{ WO “OEt
/ 083624 published Cctober 24, 2002, using t
ni troal kanes indicated in the table bel ow, the
al dehydes were prepared. Prep. Ex. N troal kane
Al dehyde Yield

The hydroxy thiophene amine from Preparative Example 13.34 (108 mg,

5 0.37mmol) was dissolved in 5 mL of ethanol and stirred with diethoxysquarate (0.14
mL, 0.95 mmol) and potassium carbonate (52 mg, 0.38 mmol) at room temperature
overnight. The mixture was diluted with H20 (25 mL), adjusted to pH ~ 6 using a 1.0
M HCI aqueous solution, and extracted with ethyl acetate (40 mL x 3). The combined
organic extracts were washed with brine, dried over Na2S04, and concentrated to an

10 oil, which was purified by flash column chromatography, eluting with CH2CI2-MeOH
(100:1, v/v). Removal of solvents afforded 83.5 mg of the titled product (MH+ = 414).

PREPARATIVE EXAMPLES 23.14A and 23.14B
Following the procedures set forth in Preparative Example 19 of WO 02/083624

15 published October 24, 2002, but using the amine from the Preparative Example

indicated in the Table below, the cyclobutenedione intermediates were obtained.

Prep Ex. | Amine from Product 1. Yield (%)
Prep Ex. 2. MH*
23.14A | 13.70 S 0\\ 4,0 1. 60%
Step B EtO \ _ 2. 138
N T OEt
© HO H
23.14B | 13.70 S 0\\ //O 1. 65%
Step D HO \ _
N III OEt
© MeO H

PREPARATIVE EXAMPLE 23.15A —23.15F




34.15 0-NO2 0 0 17% H\/ 34.16 0 21% &N\NO02 HO I 10

WO 2004/ 011418 PCT/ US2003/ 023785 133 PREPARATI VE
wexidMpLE184. 17 HO O O O 0/,Br Step A Et0 O Br BreusB08023785

Br \' \ / EtO Step C OH\ Q Step EHO O Step DHO O

Br Step A5 To a stirred s@§pen3| on of

5-brono-2-furoic acid (15.0 g, 78.54 mmol ) in 225 nL

dfollowity meaprqcedmesemte‘pafhum é’rm@raame&xame;ﬂlg 2 but using the

ammea? mﬁe PE‘%%\%? I%%fyapﬁ)ﬂe: ?d(ﬁcdltt@'g ﬁémﬁn? ufglt@ t%loxjv &iaescorrespondmg
cyclobaesiRdidme IrpueRedmstost WbRS pieparedie (22 rrL) Reacti on was

continued for 15 h. The m xture was concentrated under
reduced pressure to a reS| due whi ch was extracted

wtih—exce 1+o—yatu ||c1\a||ca, ant—hexanes—cHCL2
Prep '%)(3 1Am\ne,§’rom|-he Ellr‘?%ﬁts were filtered, the 1i Vs %y

was| peipceRt ratedjto a yellow oil, dri ed on h ghMmH*

vaciuum yieldingl17.2 g (93% of the desirel ester

23.15/5t ep1B295 The esfer product obt aPge /}}om St Fp. Aatove

(17.2 g, 73.18 mml) O ert d
2- et hyl -4-tertbutyl - S\Qﬁ? &= 7. 9 g, 3?%3‘Usi ng
the literature procedyfe: An'ﬂ Che®Bbc. , | 1939, 61,

473-478. Step C RO They esteioprbbluct obt ai ned from
Stelp B above (7.9 g 27 13 nol) was reduced (to the

23.158 coﬁbBO(G 32 g)|using the roce&ge @t forth id%
Prepar ative Exanple 34,80 of V\D 02/ P§364,
publ i shed Cctobef 24, )

BN N OFEt
5. HO H
23.15C | 13.31 N 1. 41%
O\\(u) \\ — 2. 423
- N OEt
gi HO H
23.15D | 13.32 NS 1. 26%
o\fns? /Q\ _ 2. 437
gl HO H
23.15E | 13.33 N 1. 48%

s
oR QP 2. 361.1
_N'S N OEt

23.15F | 13.32A | o s o P 1.68%
Oyl \\ — 2.375.1
N,s N OEt
7 « HO H

PREPARATIVE EXAMPLE 23.16-23.26
Following the procedures set forth in Preparative Example 19 of WO 02/083624

published October 24, 2002, but using the amine from the Preparative Exemple
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WD 2004/ 011418 PCT/ US2003/ 023785 134 Step D The
product obtained from Step C above (6.32 g) was

wdizemohvas i n 140 nL of

THE and cool ed i n a - P8TUSAL0B/023785

A 2.5 Msolution of n-butyllithiumin hexanes (22 niL,
55.0 mml) was added dropwild@ al ong the side wall of

the flask. After 15 m n,

5 H20 (-70 m -)

was

added.

indicatéaloihithg Tedtidbalasy, teeroyeldbuteheditne intermeasiatet prodedisfveere

an additional 1 h.

obtaingdy e added, the two |ayers were
aqueous | ayer was extracted with CH2CI 2 (100 nL),

separ at ed,

Brine (50 m-) and CH2CI 2 (300 nl)
t he

and

Prep E"é{(,';
t he| dedy i nat ed

Steb FE The al cohdl product

onbiped —orgar - tayersere dried-by Na
p)éfrg?? b S(piivié(m { afforded 5.33 g (cru
product as a reddi sh brown

obtained from. Ste

Fag
bi 1. 10
b D ahaove

23.25(5. BBy)17das oxi di
(3.06 g, 74% ovel
forth in Prepar
PREPARATI VE EXA|
OCH Step C OO H Step
sol ution of cycl ¢propyl
120[{ M. of ether |at

bron de
-78C was added dr npwi se

zefto correspondi ng a
ﬁlgﬁg

E%534.1 O

) using the pro
.8, Step D

Step A Step
20 To a st
4.0 m, 50

fmol )

d8fyde
cedur e set
L5
B1/ H
irred

in
h 1 _7M

23.26sol pi8ddBof t - butfyl
nmo| )
sti
C00
.,
1h

Af t er

ed again in
41.9 mol)
and quenche

s added.
with a

i
. 10 i n, fcopli
Fring was contligyy _ﬁw

- /8C bat h,

n pentane (44.5

_53bat h was renove

~5oh. The m xtu
nd 3-fural dehy

React was cont

6% 75. 7

' s
e (3.5
nued for

PREPARATIVE EXAMPLE 34.15-34.16

Following the procedures set forth in Preparative Example 34.8 of

WO 02/083624 published October 24, 2002, but using the nitroalkanes indicated in

the table below, the aldehydes were prepared.

Prep. Ex. Nitroalkane Aldehyde Yield
34.15 0 17%
NO, H O
\ /
34.16 0 21%
NO, H \O/
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25 saturated NHACI aqueous solution. The aqueous

m xture was extracted with CH2Cl 2 WD 2004/ 011418
wWOeCTi#0$2083/ 023785 135 (100 nL x 3). The or gaRCT/US2003/023785

extracts were washed with bréﬂe dried by Na2SO4,

filtered, and concentrat ed! vacuo to give 5.3 g (91

% of the al cohol product as a yellow oil. Step B 5

ChI oro trinethylER APV EXAMPUE 324 . 1T0l ) was added

W se to a vigor ousl| yostl rred suspensi on of sodium
de %13 5 rmol) ind00_nL of acetonityi
er{5/ \nej aPEorﬁiﬁp@ot ai 19e Br

Step bove (4.93 g, 35 6 in 100 mL of
acetonitrile was added dropw se. Stl rring was
continued for 5 mn. HO (100 n.) was added, the

| ayers were separated, and the aqueous |ayer 10 was
extracted with ether (100 nL x 2). The organicg E
wer e conbi ned, washed wth a 10 % Na2S2C3 aqueoUs

sol ution and bri ne, and dried over Na2SO4.
Evgporation of solvents gave a dark brown oil, whic
flbteredthrouha5|n@|I|ca gel colurm o

et with CBEg h hes (7 3.5, V$K¢PDRenn Br
sol ve afTorded .22 g ( of the 1odo product
a light | ow oil. 15 Step C JRe i odo- product

obtai ned from Step B above (2.2 g, 8.8 mml) was

di ssolved in 60 nL of ether, and stirred in a -78C

Rath. A 1.7 Msolution of t- butylllthlumln pent ane
—&('10 4 m., 17.7 mmol) was added dropw se. After 20 m n,

cPola ﬂgrémwspmﬁmﬂﬂofr@mda-f@&aidadm (V\@& %@TE 59uedol) in 225
and quenched with H20 ueous

mL Ofrﬁ?"x‘tca’ﬁ at M"é?m%ﬁé%w&/\é’@ﬁ@@ﬂ@dem@s)é @bmf@iee@llowé y a catalytic
amouﬁﬂH\eNW lﬁbéﬁfg/lfeﬁémlcfé(t,&ﬁ&t £4, MH%O?Eﬁhd)Wa%&deJ ﬂﬂlo&ved by

nmbi hed organi c | ayers were’'was
tnethyb@mmmmuanﬂtebctmemm ddmtiougd far T2 hi tquomtul@wasal

of vent e 10 100 tylfuran as a

conceRyatra igen Ravcer Previreld 3 revisli, i ian qiagta wih gxcess
I a, I

VolumEEt HoxeE PR Ao arles, DHBPLIORN,. IR pRIAER MRS fibred. the
fi lltratab\lvas iconcesitrated uo vl yelloli eilndried cpehlghneao(uﬁnﬂ yikldin012.2 g (93%)
fih ;Hmlg_kdwaaeé_added dropwi se along the side wall of the
ot theestRd OpH- 30 i xture was stirred for 3 h from-78C to

0C, and continued for 1 h at room

Step B
The ester product obtained from Step A above (17.2 g, 73.18 mmol) was

converted to 2-ethyl-4-tertbutyl-5-bromo-furoate (7.9 g, 37%) using the literature
procedure: J. Am. Chem.Soc., 1939, 61, 473-478.

Step C
The ester product obtained from Step B above (7.9 g, 27.13 mol) was reduced

to the alcohol (6.32 g) using the procedure set forth in Preparative Example 34.8, Step
C, of WO 02/083624 published October 24, 2002.
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tenperature. A solution of NN dinmethylforamde (1.1
m., 14.23 mol) was added. Reaction was conti nued
wovewnmighs, and quenched with a saturated NHACPCamSema®23785
solution. The two | ayers mr%separ ated, the aqueous
| ayer was extracted with Wo! 9904/ 011418
PCT/ US2003/ 023785 136 CH2Cl2 (30 nL x 2). The
_tgp_&)rrbl ned organic |ayers were vvashed with brine, dried

oBer R Pt B8 A S B 32 ol 5603 440 miL o

THF aip‘nd/boéledgh we-1B°@Bhath( F6%05 Dfsdl@tﬁ)r@bﬂﬁfb(ﬁﬁhthlum in hexanes (22
contani nated by sone 3- butyl-2-furald

mL, Pl W addedndepedse elong te sidewall sif Bas]a AfteH15 min,

0 RO\ h Y SA0AR L RS e was stira or

addltlpnabﬁd UBﬁnel5O @ilg) archem,Cl,1888 méPweld 88ddd Ofhe t@b%y&s were
furan obtained from Step A above was converted

I
separpipdy 150 RGHEOUS BV ASRNARCL SR balo 06 acloy g dte combined

orar i TR PN BT Bkt BBl 90 oo

of thekighvBink&tE8 ptaudstasidyeddisth bvowgoillhe procedure set
forth in Preparative Exanple 64 of WO 02/083624 20
publ i shed Cct ober 24, 2002, but using the commercially
Step gvai | abl e al dehydes, ami no al cohols, and
—‘D—Grganol ithiumreagents in the Table bel ow, the
ophe eéddhy! prordichobtenegdfrotuStep Dratidve (538 wad oxididedeo the

corre P LAHE G (DRI 4% RUPEIKERGHo WITDISEIesadUre et forth

in pregb%},vglg@jm @ﬁﬂgngteg[gano Product 1.Yield Ex.
cohol Tithium?2 M¥# 75.1 OA 0(34.7) D1. 61%Li Y

2. 9 35 qo/ H2 OH H2N O [ M NH2] +
PREPARATIVE EXAMPLE 34.18

E/Z“/ Step A . Q/Z‘/A StepB Q/\/\
ol ! OH !
Step C
O
H/“\C/z/\/ Step D Q/\/
Step A

To a stirred solution of cyclopropyl bromide (4.0 mL, 50 mmol) in 120 mL of
ether at —78°C was added dropwise a 1.7M solution of t-butyllithium in pentane (44.5

mL, 75.7 mmol). After 10 min, cooling bath was removed, stirring was continued for

1.5 h. The mixture was cooled again in a —78°C bath, and 3-furaldehyde (3.5 mL,

41.9 mmol) was added. Reaction was continued for 1 h, and quenched with a

saturated NH4Cl aqueous solution. The aqueous mixture was extracted with CH,Clo
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WD 2004/ 011418 PCT/ US2003/ 023785 137 75. 006 (34.19)

4 EtLi 1. 24% O2. 154 H2N Hgy H2N OH p / 75.1CC
WO2dMB)41Et Li 1. 32% 0 = 2. 165 H H2NOH H2N POIAISR]03/023785

75.1 OD (34.8) MLi 1. 47% %H2N2. 137 H H2 OH

[ M NH2] + 75. 10E (34.8) 4 i PIT? 1. 30% O 2. 165 H°

(100 HEXD). 1o NG rpri e 3“h§«%ﬁ%g@rmﬁpr-@é‘émﬁaaso4, fitered,
and c%ﬁ%éinl_tfbt%d "%83?% ® Hg'?/é‘ §. MSEEW%) ?_El% <§ ﬁg%ﬁ%ﬁ%}réﬂow oil.
EtLi 1. 54% O4 RN - 1/ 2. 208 OHH2NC]—I 1/
e l§004/ 011418 PCT/ US2003/ 023785
Chloro trimethylsilane (27.2 mL, 214.2 mmol) was added dropwise to a
vigorously stirred suspension of sodium iodide (32 g, 213.5 mmol) in 100 mL of
acetonitrile. After 5 min, a solution of the alcohol obtained from Step A above (4.93¢g,
35.68 mmol) in 100 mL of acetonitrile was added dropwise. Stirring was continued for
5 min. H2O (100 mL) was added, the layers were separated, and the aqueous layer
was extracted with ether (100 mL x 2). The organic layers were combined, washed
with a 10 % Na,S,03 aqueous solution and brine, and dried over Na,S0,.
Evaporation of solvents gave a dark brown oil, which was filtered through a 5-in silica
gel column, eluting with CH,Cly-hexanes (1:3.5, v/v). Removal of solvents afforded

4.22 g (47%) of the iodo product as a light yellow oil.

Step C
The iodo-product obtained from Step B above (2.2 g, 8.8 mmol) was dissolved

in 60 mL of ether, and stirred in a —78°C bath. A 1.7 M solution of t-butyllithium in
pentane (10.4 mL, 17.7 mmol) was added dropwise. After 20 min, cooling bath was
removed. Reaction was continued for 2.5 h, and quenched with H,O (20 mL). The
aqueous mixture was stirred overnight and separated. The aqueous layer was
extracted with ether (30 mL). The combined organic layers were washed with brine,
dried by Na>SOy4, and filtered through a Celite pad. Removal of solvent gave 1.10 g
(100%) of 3-butylfuran as a reddish-yellow oil.

Step D
3-Butylfuran (1.1 g, 8.8 mmol), obtained from Step C above, was dissolved in

60 mL of ether, and stirred in a —78°C bath. A 1.7 M solution of t-butyllithium in
pentane (6.0 mL, 10.2 mmol) was added dropwise along the side wall of the flask. The
mixture was stirred for 3 h from —78°C to 0°C, and continued for 1 h at room
temperature. A solution of N,N*dimethyiforamide (1.1 mL, 14.23 mmol) was added.
Reaction was continued overnight, and quenched with a saturated NH,Cl aqueous

solution. The two layers were separated, the aqueous layer was extracted with



10

15

20

138 EXAMPLES 360. 109-360. 117 Fol |l owi ng the procedure
set forth in Exanple 261 of WO 02/ 083624 published
wQeb@er41®4, 2002, but using the comercial | y aeaiusamBe23785
am ne or the prepared am ne éromthe Preparative
Exanpl e indicated in the tabP® bel ow, the following 5
cycl obut enedi one products were obtai ned. Ex. Anine
CHzChr(éauaL x12)yi Eheicombingd oganiglayeys wesowashed svith@wir@, dried with

% 21 H2N
NaS Q. A Gqodnrasy A ol whlich Wad putihgd b nqeRbratiye g (Cracl.-
hexad@N: @’Qﬁl PNy ie B40. S"/Z)%ﬂtﬁ@a@&yjde 69{Qar3|naf’élpb some 3-
N yp~ N 91-93 H2N O OH H'} ] 0.112 75.
butyl- nymaide*mi% 02 412 H2N'INN 3. 111 113 0 OHH H
360.113 75.10E OO 1. 20% N 2. 440.1 O N 3. 130 H2N
0 OHH 1 0 (DEC) WD 2004/011418 PCT/ US2003/ 023785 139

PREPARATIVE EXAMPLE 34.19

Step A O
(_L ()
OH

)
Step B H o

—_— \_/

Step A
3-Ethylfuran was prepared from 3-hydroxymethylfuran according to literature .

procedure: J. Org. Chem., 1983, 48, 1106-1107.

Step B
3-Ethylfuran obtained from Step A above was converted to 4-ethyl-2-

furaldehyde using the procedure set forth in Preparative Example 34.32, Step D, of
WO 02/083624 published October 24, 2002.

PREPARATIVE EXAMPLES 75.10A-75.10J
Following the procedure set forth in Preparative Example 64 of WO 02/083624
published October 24, 2002, but using the commercially available aldehydes, amino

alcohols, and organolithium reagents in the Table below, the optically pure amine
products in the Table below were obtained. The numbers in the “Aldehyde” column

refer to preparative examples herein or in WO 02/083624.

Prep Aldehyde Amino Organo | Product 1.Yield
Ex. Alcohol lithium 2. MH*
75.10A (34.7) . > 1. 61%
0 o \/ Li N s 2. 135

\ / 2 0 -NHo]*




360.114 75.10F O ):t ~> O 1. 61%Q/ N 2. 438.1 N N 3.
117-119 H2N O OHH H 0 360.115 75.10G OO0 1. 61 % _/
wa2oekddias HZN "IN N N O 3. 117-119 O OH H 360PaT4S2003/023785

75.10H, OO0 1. 81% ~~ 2. 1§22 NNO 3 118 H2N O OH
HHI 360 117 75.10J OO0 1 5% N 2. 466 N 3. 109
HON Q OH H H 0 EXAMPLES 368 32-368. 45 Following-the
75108 oc€3h1@) set forth i Ekanpl e 261/of VO 02) bs24%4
‘ puibl Pshed O“tober 24,1 2002, the | 2. 154
co Pal Iy gl é am ne 21? he\t bl e bel ow and |5
the cy but enédi one iinternmedj ate fro e Preparati Ve
E i ,_a‘_ted, tha-follow -Ag F\Iﬁlmllfﬂn r*lannﬁ
75.10G; L Qb ai ned.Etkhe nunbel/s in the Tnidnee and
" col kyms rafer to APl .
he g},\,ﬁ—\gﬁﬂam Ex Pr[béH]
1. 2. Mgt 3. m 0 23.14 oo
14 p'N N2 [471.1 Q 3. 149 H2N
H D4/ 011418 |PCT/ US2 D
75.10D MelLi H 1. 47%
\/ HN ) 2. 137
HaN  OH [M-NH]
75.10E | (34.8) \/ iPrLi N 1. 30%
0 o N e 2. 165
/™ \ +
H \ / Ho.N  OH 2 \ / [M-NH_]
75.10F | (34.8) Li \V4 1. 67%
o ~ \VA f o 2. 163.0
W) | HaN o HN 4 [M-NHz]
75.10G (34.17) \/ EtLi ' 1. 24%
O o HoN 2 2. 165
2 +
) H.N  OH \_/ [M-NH_2]
75.10H | (34.15) \/ EtLi e 1. 70%
0 HoN A 2. 194
O, N\ 2 \ 7/
H N HN  OH
75.10J | (34.16) \/ EtLi ' 1. 54%
N 2. 208
0 /\ 2 \_/
O, HoN OH
H
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368.33 75.1 23.15A 0 0 1. 33% O S| 2. 440.1 H2N o/
N~\ 1 O3. 181 HOH H 368.34 75.9 23.15A 0 0 1. 56%
wO284211468 N-S 0 3. 180 H2N O e 0 N N HO H PCT/US2003/023785
368. 35 75.10F 23.15A 0 0 1. % 0 OS _ 2. 480 o0 eN
~s ' 03. 186 2Nri HOH 68.36 75.1 OH 23.15A 0 O

1. 48% 2. 494 H2N O T NNO3. 112.5 r HO H H 368. 37
75.1 23.15B 0 O 1EXAMPLEB§3(60<;10)9 -3604171 H2N o Bn NO N

¥ ot P et BP0 B e

Octob36&4$20(75 i l?s'indfﬁé &)rﬁn\brc@ﬂﬁ/(avﬁlabl@aﬁuhe o tRe praflared amine

NS O 3. 134- 0 Eta '’
from the Preparative Example lndlcated in the table below, the following

cyclobutenedione products were obtained.

Ex. Amine Product 1.Yield
2. MH*
3. mp (°C)
360.109 [ 75.10A o 0 1. 67%
V l Yo V 2. 410.1
~N N 3. 119-121
HoN'- ™y O OH H ¢ ] S
360.110 | 75.10B o, O 1. 71%
e ,{] I 2. 412
N © ~ N 5 3. 102
O OH H H [ p
360.111 | 75.10C o P 1. 64%
- A j‘/@ — 2. 440.1
2 - N N 3. 91-93
HN" 4 O OHH H [
360.112 | 75.10D O, P 1. 79%
I, l j;f s 2. 412
HNNC ) N N N 3. 111113
O OHH H /S
360.113 | 75.10E o, 0 P 1. 20%
. N l j;f \ 2. 440.1
e ~N N N 3. 130
HN- O OH H /S (DEC)




H2N 1 /

s~ 2. 454 [N\

0 3. 138- 0 Et

HOH H/ 137 368.40 75.49 23.15E 0 0 1. 57%

N NHNO-51 HOHH

w0 20040D14804/ 011418 PCT/ US2003/ 023785 141 368PE1/URZN04/023785

19.2 O 0 1. 26%

H2ZN I/ O HO O H H 368.42 3
~ N Q3

E-LFE 2, 466 ):

-N No 2.50

141 o

%%925

p}-~SNOS3. 162-164
pOF 1. 82% | |
C]—|HH/ 143 368.43 3

3603146 .00F 1. 67% I | E N NN O $1.18%%
dec OONHHI / 568 9 6 oS5 OO0 F, LB. 1438.1
29% [2. 480 8NOS L J 114 |3681 #5119
13. 29 2 FF" % Or'S N+02. 508 0 NO
N N O 3. 198-4ec r gREé) IVE*EXA S 600(Et0
?-,\ |step AEtO epBEtONH2

360.115 | 75.10G I 0 O 1. 61%

- e 2. 4401
: AN N g 3. 117-119
HoN N o
2 \_/ O OH H {4 »
360.116 | 75.10H O O 1. 81%
' A ]\;f 'Y 2. 452
2 N N 3. 118
HoN© Y O OH H g /(/)
360.117 | 75.10J Q 0 1. 65%
e A If( ' 2. 466
R N N 3. 109
HN- O OH H 4 /2

EXAMPLES 368.32-368.45

Following the procedure set forth in Example 261 of WO 02/083624 published

October 24, 2002, but using the commercially available amine in the table below and

the cyclobutenedione intermediate from the Preparative Example indicated, the

~ following cyclobutenedione products were obtained. The numbers in the “Amine” and

“Prep. Ex.” columns refer to preparative examples herein or in WO 02/083624.

Ex. Amine Prep. Product 1.Yield (%)
Ex. 2. MH*
3. mp (°C)
368.32 | 75.49 23.14 | s NP o~ |1 58%
P o NN \ j;/[: g 2. 4711
: — YN ONTY 3. 149
o o ! ! | y/
HzN/\Q HO H H
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HOS\ \ N"Ph ONH2 O MeO O MeO WD 2004/011418
wOCTi#0$2083/ 023785 142 Step A Foll owi ng the pCcoasznese23785

set forth in Preparative Ex,fnlmz)
02/ 083624, published Cctobe

le 13.19, Step D, of

4, 2002,

ry-N--J"Ph MeOp HO O MO step CHO S\ Ph step D

WO

the i m ne was

prepared from-the known br nm'\ncf er (1 0g) to viel
368331 | 45(f79% as a| gel1Pbw soI d. 5 Sep B The pr odudt?-oB3%
step A 0.6g) wals reactle % ngepa'ocedure st 440.1
fort thi/n\@zﬂ rati ve BxanpreX Oof WO 3. 181
02/ 083624,\_glibl i khed Octob Tt ;1002 ' to e the
N@sy oauct U. 154 15R4[” 10 SUEM N |@e product gf Fy
368%13?% (190g9) was reggt ed fcpll n e precedure s}et 228/0
forth in{ Preparjtive Exam;é . 19)=8t ep B, .of WD 1
02/ PBFE24YyBubl i shed Oclt 6bér R002, Nt oyglye tHe- 180
acifl as y w sjolid 0.9¢g (94‘% 16 StHsp D “F{e prqduct
of Btep C (0.35g) was rleacted followng the p edure
setjforth | Prieparatijyve Exanple 13.19, Step E qf WO
36834 P38adF publ i shedsact ober 24, 2@02 ot gEm ve the 289,
am ho d as yeIIowsdll\ch 480
PRE:’ARA | VE EXAMPLES 6011 N:l:“s K st stlep B Ivké' 186
o NN '
/\(_/é\ HO 4 H | Y/,
368.36 | 75.10H 23.15A o. 9O 1. 48%
< ST j;/( 3 2. 494
N NETNSNT N © 3. 1125
2 \_/ HO & H W,
368.37 | 75.1 23.15B o, L0 1. 58%
e Bn\Q‘S’SSlj;({ 2. 592
: ANTITN O
H,N B & N N 3. 177-
L/ HO A H/\L/), 179
368.38 | 75.49 23.15C o, 0 1. 69%
& B, @57 j;f 5 2. 516
N 2 ’NB’S«S\;LN N ‘o 3. 88-90
2 | ) HO A H° %
368.39 | 75.49 23.15D o. L 1. 80%
< P Bn\NO\\S 537 j;/( 5 2. 530
H ANPTN O 3. 134-
Q N -
HNT ) HO H/\L/g 137
368.40 | 75.49 2315E NS 1. 57%
4 N T j;f 5 2. 454
H ANPTN N0 3. 138-
0 Et "Q\N N
HyN | p, HO H H/\L/g 140




01 0= OOH Step A 25 To a solution of 2-nethyl
furan (1.729) in ether was added BuLi (8.38nL) at
wozei@/andsstirred at roomtenperature for hal f Pam/USeB/023785

The reaction m xture again
quenched wi th cycl opropyl

cooled to -78C and
at#le | and stirred for

t wo

hours at -78C and slowy warned to roomtenperature.
368k | 7&atS i on mi xfud@.Xt|rred for éhre Qurs at riobn6%
t enper at e and fluenched Nt(h aWldi t{i_on E)f 2. 507
sat | i bm 30 ¢ I))g}ae “Bolt Tiwh. tUre 162-164
was bpar at ofy funn 8 vaasl-'lned \Mth @at er
bri i bver anpydr ous sodi um sul f at e.
Filtration and renoval pf solvent WD 2004/011418
368R(F | US2003/ 02378p 23143 afforded t hg crule Fketone, |1. 82%
whi ¢h was purifipd by uging c fjraphy 10 466
afford the ketong 3.0g 8 efl oy, 0i | . 141-
Step B5 To a sojution of/ktoe(’g.Og).ro ep ,%43
aboye in THE (5.01) at| 0C ®Was Othdded RhHhet
oxazoborolidine (1.2M,] 1 Min toluene) dropwse
fol lowed by addi| a-solution nf hnran
368¢hpl exed3wi th df 891 ] sul fid 1 \Q’h' n THH!. 67%
The| reaction mkture s |st| b ut es g2. 0480
and|{than at room tenper 3. 139dec
reag¢ti on m xture|l was co Iedto adced
carefully. 10 The m xture wis Qq'f:'ged f or 2 1 nut|es
and|was concentrpted under reduced pressure. e
rFest-due—was—extraeled
368W‘M§Pf o), sa?t%r%t ed sodium te (10.Cﬁ1_ 29%
wat er and brine.| The orgagic_ka erﬁ dried over{2. 480
anhydrous sodi um sul fatles g7 1t f” an Nr/ehw,of 3. 112-
sol yent afforded| the crjude” acoh@ wHch purijfii1gd
368085 $1Bi2pa gel chr oo graphy to afford @ pbeFpure 1. 88%
al cphol 15 0.91 |g (91 ¢ 29 yeslow EPARATI VB 50g
EXAMPLES 602 o [o step A .q_g Stlep l\(l}| o 13 190 dec
o # #H Ly
PREPARATIVE EXAMPLES 600
s tepA EtO_ [ stepB  EtO_ ;.\
EtO \ SeRA, N’k 2eneE, N SNH
X Br o 0 2
0 MeO HO
MeO
step C
S Ph  stepD S
HO W / =P HO \
W/Q\N*Ph z N NH,
O MeO MeO




10

15

20

25

30

20 Step A An equinolar m xture of 2-nethylfuran (1.09)
and anhydride (2.6g) was mxed wth SnC 4 (0.05n)
wanad4veatied at 100C for 3 hours. After cool i ngPCNAIS2003/023785
reaction mxture, water (1 OrL) was added, foll owed
by saturated sodi um car bonaf®2sol ution until it
becones al kaline. The reaction m xture was extracted
Step @i th ether several tines 25 and the conbined et her

I hed ,wi dri d
N A R Sy A @Ang,ﬁé P . of WO

02/0838R4eptibidHr debbeho4crude, et will fip the known
2004/ 011418 PCT/ US2003/ 023785 144 puri f| ed by usin

bromeestee 61.6g) tayietthhilgdraphas @ yelldwisdlidhe ket one O. 9g
(43%9 as a yellow oil. Step B 5 The title al cohol was
obtained following a simlar procedure set forth in

Step Breparative Exanple 601. PREPARATI VE EXAMPLES 603 F F

1TheBn roducﬂbf@f%) R ?'Bogg )Afad Rodtt ?dﬂdvﬁﬁ%‘iﬁe ProIdi¥e set forth in

furan-2-ald and 3
Preparative Examfd@éﬁd 9 Zitep,@ of MVOW/@&IBEQZ} puldishdd €ictobel 2402002,

1.66 i odi de (50.0ng). The
to 9"’53’3%?(‘8 SR t@&%@@{v@ ‘red over night, diluted with
water and extracted with ether. The ether |ayer was
washed with water, brine and purified by 1s silica gel

Step ehr onat ography to afford the pure al cohol 2. 8g (929 .

or e diey ctarsteRE Eog et eadte saliviadng PlacSlrg sepfortn in
Prepeﬁat*\%sﬁa gwbm@@ie@at PO/, pubug’ﬁé@@&étbéfr% 2002,

, | ow ng 20 Al cohol's were prepared
to 9|V®rﬂé€bai=@r%ﬁ1y@l%§@%ﬂr999(9 Zebhol Yield Ex

Step D
The product of Step C (0.35g) was reacted following the procedure set forth in

Preparative Example 13.19, Step E, of WO 02/083624, published October 24, 2002,
to give the amino acid as yellow solid 0.167g (93%).

PREPARATIVE EXAMPLES 601

/(_) w\XstepA /(}\“X step

Step A
To a solution of 2-methyl furan (1.72g) in ether was added BuLi (8.38mL) at

~78°C and stirred at room temperature for half an hour. The reaction mixture again

O\“
I

cooled to —78°C and quenched with cyclopropyl amide 1 and stirred for two hours at

—78°C and slowly warmed to room temperature. The reaction mixture stirred for three

‘hours at room temperature and quenched with the addition of saturated ammonium

chloride solution. The mixture was taken to a separatory funnel, washed with water,

brine and dried over anhydrous sodium sulfate. Filtration and removal of solvent
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20

25

CHO 604 86% HO OF 605 F HO 69% O COCEt WO

2004/ 011418 PCT/ US2003/ 023785 145 606 N 84% O O Me
wo@omi82% 607 0 OW HO O/ \QU F F "I - COOBCT/USRB3MQR3785

HO O 60% F F 609 b/COOEt ~-O HO O/ 65% 610 F F / :1/

FN OW HOO 82%0 / CF3 '88iC,/CF3 Ho 0 89% 611

PREPARATI VE EXAMPLES 620- 631 )
afforded the crude ketone, which was purified by using column chromatography to

afford the ketone 3.0g (87%) as a pale yellow oil.

Step B
To a solution of ketone (1.0g) from Step A above in THF (5.0mL) at 0°C was

added R-methyl oxazoborolidine (1.2MI, 1M in toluene) dropwise followed by addition
of a solution of borane complexed with dimethyl sulfide (1.85mL, 2M in THF). The
reaction mixture was stirred for 30 minutes at 0°C and than at room temperature for
one hour. The reaction mixture was cooled to 0°C and MeOH was added carefully.
The mixture was stirred for 20 minutes and was concentrated under reduced
pressure. The residue was extracted with ether, washed with water, 1M HCI (10mL),
saturated sodium bicarbonate (10.0mL) water and brine. The organic layer was dried
over anhydrous sodium sulfate, filtered and removal of solvent afforded the crude
alcohol which was purified by silica gel chromatography to afford the pure alcohol
0.91g (91%) as yellow oil.

PREPARATIVE EXAMPLES 602

/(_) /_%)\ kﬂ/ step A %

step B

/ \

0)

ot
I

Step A
An equimolar mixture of 2-methylfuran (1.0g) and anhydride (2.6g) was mixed

with SnCl, (0.05mL) and heated at 100°C for 3 hours. After cooling the reaction
mixture, water (10mL) was added, followed by saturated sodium carbonate solution
until it becomes alkaline. The reaction mixture was extracted with ether several times
and the combined ether layer was washed with water, brine and dried over anhydrous

sodium sulfate. Filtration and removal of solvent afforded the crude ketone, which was
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Following a simlar procedure set forth in Preparative
Exanples 13.25 the followi ng Am nes were prepared
wonrewoihas correspondi ng Al cohols. 5 WO 2004/ 012d1852003/023785
PCT/ US2003/ 023785 146 Prep ALCOHOL AM NE YI ELD
CF3 CF3 620 H2N O HO O 28% "621 HO 0 58% H2N O zZ
... 622 HO O H2ZN O 69% 623 HO b/O H2N 81% F F F / F 624
purifieddpyyusipg siiaepgs! chrepstegrapmotoation thedetane0.9y (“2% Fa9a@ yellow
oil. 626 ~~ ~/ WD 2004/011418 PCT/ US2003/023785 147 ~---
" 58% 627 HOOH2N O F F

Step B
The title alcohol was obtained following a similar procedure set forth in

Preparative Example 601.

PREPARATIVE EXAMPLES 603

/@ N BSQ“—_*/M
o~ CHO r o) OH'

To a solution of 5-methy! furan-2-aldehyde (1.0g) and 3-bromo-3,3-

difluoropropene (2.24g) in DMF (30mL) was added indium powder (1.66g) and lithium
iodide (50.0mg). The reaction mixture was stirred over night, diluted with water and
extracted with ether. The ether layer was washed with water, brine and purified by
silica gel chromatography to afford the pure alcohol 2.8g (92%).

PREPARATIVE EXAMPLES 604-611
Following a similar procedure set forth in Preparative Example 13.25 of WO
02/083624 published October 24, 2002, or Preparative Example 601, the following
Alcohols were prepared.

Prep Furan Electrophile Alcohol Yield
Ex
CHO
604 ‘/J[T§ i>h—/
0 86%

HO / 0

Y

F

605 ,/éTTQ

F
9) HO O
/A\COOEt [

69%




628 F F-,t_ 54% HO O H2N OF F 629 H2N O 53% HO O F

F 630 HOOH2N50% FFFF/ 631 HOOHN O 82%2 /
w6 20@02004/ 011418 PCT/ US2003/ 023785 148 PREPARATIU$EN03/023785

EXAMPLE 640-641 Foll owi ng t procedures set forth in

Preparative Exanple 19 of 02/ 083624, published
October 24 2002, but using tne fromthe
Priepar ati ve |Ex e jndicated in the Table bel ow, the
cycl enedilo I nt.&rmedi atps we 5 obtained. Prep
606 EX. @ni ke from Pr t 1. Yield Prep Ex. [84%H+ 0
016400600 Ste¢p B toét,%l 60% |ry\ N Oet 2. 13§ HOH
641 600 Step[D 0 0 1.768 | o o
/ Y
/
2/ ) %/N\ 82%
607 o O OMe HO / 0
Y
F F
2/ \) A cookt
608 0 HO l Q 60%
7
N T F F
609 / \ )\COOEt
O HO 0]
[ Y 65%
RF A
610 /@ )Sr/ F
(o) N,
a OMe HO / o} 82%
Y
/@ OHC.__CF o 89%
~N 3 o)
Y

PREPARATIVE EXAMPLES 620-631

Following a similar procedure set forth in Preparative Examples 13.25 the

following Amines were prepared from the corresponding Alcohols.



HOHo 1 _ 2. 138 S \ NCeE O MO H EXAMPLES

1200- 1211 Followi ng the procedure set forth in Exanple
w@a@ado4ofi 14 02/ 083624, published 10 Cctober 24pCc2AB82003/023785

but using the comrercially avail able am ne or the

prepared amne fromthe Pr@&ar ative Exanpl e indicated

in the table below, the follow ng cyclobutenedione

products were obtained. Ex. Anmine Product 1.Yield (%

— 2. VW 3. mC 1200 F1. 6.3 FF Fo o F 2. 4514 NF
Pr3pk8:[6 O NaNCOHBN 1/ O OH H H 128¢nNE54 0 2. 489YEELD
NOJ3.1117.8 N NHNO OHHHI1 W 2004/011418
PCT/ US2003/ 023785 149 120p 1.80 fl @F;2.439. 5
3.128-/131.8 N &N HNQO OHHH1203 0 0 1.75
620 HyN
HO / 0 28%
VY
621
HO / 0] 58%
Y HoN 0
/ Y/
622 < 7
HO / 0 HoN , e} 69%
A VY
623 HO 0 HoN / o) 81%
l / Y
F F
F / F
624 HO o} Y HN ') 82%
I Vi I VY
625 F F
L
HO o s 45%
H,N o)
l / 2 l
P
HO 0 HoN / o 57%
626 / P, P




2.423.4 3.118-119 ZN O, NNO OOH H H 1204 1.74

FOoF 2.447.4 F 3.-108-111 F ~N~1 NO H2N ON
woO 2004/01Q10H H 1205 1.42 o0 2.415.42 3. 136- 148CTHRM08023785
NNO Irl?: 11/ OHOH 1206 1.46 cLNYO

3.114-117 H2ZN OO0 OH H H 1207 FesF - 0 OFF 1.35
2.433.1 NI ):~ o0 3.123-128 H2N O N O OH H 1208 /

I
121 _HON-O-_ OH-H-H

142 24234 Q4 N+N-6N-6-3-218-121 H2N-O0 CH-HH
WO 2004/ 011418 PCT/ US2003//023785
<l~ 58%
627 z
HO / 0 H,N / o
7 ¥
F F
628 F AN
B 54%
HO / 0 HoN / 0
Y Y
F
F L
629 5
H,oN o) 53%
HO / o / Yy
Y%
F F
|
630 F
HO / o] HoN I o) 50%
% g
F F
e -
631 HO Q HoN 0 82%
[ 7 / Y%




c 3.112-117 H2ZN RI/ NO OH H
H 1210 o o0 1.44 2.415.4% O /N NN O 3.115-120 H2N O
WORoH/H4211 F / F o O PF 1.48 { F O 2.445. 4 PRNUS20N3/023785
NNj 3.105-110 OHOHH LES 1300-1311 Fol | owi ng
the procedure set forth in B npl e 261, of WO

02/ 083624, published October 24, 2002, but using the
comercially a 6é1bel ow and 5

ERBIGWRIRL EOEENES LR f TR Al Aol AR b ©

I e”i ndica
02/O8ﬁﬁﬁdupmlshshed60(ctbbar ped2062 emﬂwng/me%qﬂmé ﬁo@ﬁth% P&phfative

Exaﬂy\é\ge@%/qa?%g bI i shed CQctober 24, 2002. Am ne

150 1209 F 1.51 2.415.4

qtp glhelow, themsyclgbutgpedigne n@te(;negjlat%%ere
obtai300 0 0 2. 3904H2N%6403 100 0 NNHOHHO
1301 641 0 0 1.78% 0 s HZN O \ ~ - 2.390.4

Prep Ex. Amine from Product 1. Yield (%)
Prep Ex. 2. MH"
¢} O
S N/
640 600 Step B EtO S \ _ 1. 60%
N OEt 2. 138
o] ' '
HO H
o O
641 600 Step D S N 1. 66
HO \ _ 2. 138
N r;l OEt
© MeO H

EXAMPLES 1200-1211
Following the procedure set forth in Example 261 of WO 02/083624, published
10 October 24, 2002, but using the commercially available amine or the prepared amine

from the Preparative Example indicated in the table below, the following

cyclobutenedione products were obtained.

Ex. Amine Product ; \gﬁlld (%)
3. mp (°C)
1200 £ 1.61.3
N SN F 2. 4514
.L _ F 3.108.6
o e N N 0
f | I
HoN \ O OH H H /
1201 ' 1.54
Q O 2.439.5
l
A Nj;fN o 3.117.8
HoN \0/ o oHu n Ly




HOMeO N Nto 3.130 ~/ /): HH 1302 F 23.9 OOF F 1.

48% 7S F N 2. 483.4 HNO-~\ NNO2 ~\ 3. 116 1/ 0
WORIH418 Q) WD 2004/ 011418 PCT/ US2003/ 023785 PCHUSLIBBB2378S

23.9 001 46% Ns  tr 2,4435 0 3. 106 ON N

HON O OHHH 1/ 1304 \L 4% s 00 N\ - 1. 40% p N
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\va \va 2.423.4
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O e
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/ O OH H H
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0 0 2.415.42
N\
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N 0 AN N N | 0
/ O HO H H /
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/\ o O 2.423.4
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1207 F 1.35
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we 200401481, 47% |

OH H

123- 2 s\ \ 125 00 NN CH
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/1. 55%

PCT/ US2003/ 07‘278'%

1308 23.15A 0 0 1. 11%
519.47 H2N OOsp NN O 3. 123 OHH H I

cF3 s ,

N 0 2. 475 HNOA,-
1310 2.

152 1311 1. 74%

cF3 2.

0 1309 23.15A

N 3. PaB/US2008023785
41128 HN 640 \-N S 00 3.
tPY}~ b/ /O WD 2004/ 011418

H2N A % 640 > O 0

1209 | 468. ~~|~ 3. 116- 00 CHH/ O 118 1. 51
Preparati v anpl e 1001 Step A | Step B, F3C |QvBI153L
OVe |[F3C Ofe C02H|COCI CONMe C\B, :q q N® Qrep17
E Br Ng@/sv\eﬁ?srlmm NN

O OHH ﬁv
1210 oo 0o & 1. 44
- | N~ 2. 415.4%
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HoN | | l
\ / O OH H H Y
1211 F /
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Following the procedure set forth in Example 261, of WO 02/083624, published

EXAMPLES 1300-1311

October 24, 2002, but using the commercially available amine in the table below and

the cyclobutenedione intermediate from the Preparative Example indicated, the

following cyclobutenedione products were obtained. Preparative Example 23.9 is in
WO 02/083624, published October 24, 2002.

Ex. Amine Prep. Product 1.Yield (%)
EXx. 2. MH*
3. mp (°C)
= 1. 35%
1300 H 0 o s O, 0 2. 3904
HZN/\U— 640 >’%\J\ jif s 3. 100
/0 NN
HO W H JQ
Y
1301 = 641 o s Q O 1.78%
. ) o~  |23904
| N T
MO H H ) Q
Y
1302 RF 23.9 o, LORF 1. 48%
/
£F A fr 2. 4834
HzN/\©:O> I rﬁ“@% 3. 116
. OH H H g
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Step F NN-12 F3C ( OH HBr CONMe2 5 Step A Oxalyl
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4§ la col d oNaHS@' sol it i ore tler -
23.15A cF 1. 11%
g3 o 2. 51947
Ly |3 123
O
1309 |:F 23.15A 0) F 1. 47%
Y _.}‘LFO 2. 475
HZN/\E?’ Em/ 3. 113
T 1. 55%
1310 H a 2. 496.1
3

j;/(o V|3 123
125

N
HoN™ N © 640 | NN, S
W S\J\l
00 \
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stirring at rt for 0.5 h, the organic | ayer was

separated and concentrated to give the is product as a
wohbimisasi d (2.26 g, 95% . Step D Concentr at edT/US2003/023785

sul furic acid (10 nL) was added dropwi se to a fl ask

charged with the brom de 1¥m Step C above (600 ng,

1.84 mmol ) at 0 Cwith stirring. A mxture of 20

nitric ac:l_/d (0.2 , 4.76 mmol) and concentrated
18dMf uri c CI q)(o m.) was t\pen added dropW| se. At er4%
addltl'"bzﬁl urBAONas \Siy 1 r ed Por 3 h. | Pheqps.1
m Xt yire /dde to ice AN ut I zed W t 315046
NaOH solutionto H 7, awd e)g‘(\(ljate " 118
di chlfor onet hane. The organic | ayé&H wals CN;@L?‘ ed 10
give|the product as a white solid (621 ng, 91 %4. np
92 C, _me 371 ( ). 251 Step E A solution of the

compound from Step D above (1.2 g, 3.23 nmol) in

di chl oronmet hane (5Q nL S cool 81 75 C. | MBBr3
solution in dichio h 75rm0|)vvas
added PW se Wibdw stirri @ The mgfép e red

at - for—‘z—h—‘Fh OM
|ce:c\?/vat i ter stlrrlﬁfgfat PMFor 0.5 h, t% e

was extracted with dichi oroﬁ@fj‘nane The organic vvas
concentrated and the residue was purified by collum
chr omat ogr aphy (di chl or onet hane- net hanol, 9:%ep€\) to
give the product as a yellow solid (1. 05 g, 91%. W
357 (M#). WO 2004/011418 PCT/ US2003/ 023785 154" Step
F A mxture of the corrpound from Step E above (1.08 g,
3. OB~ )NOzanet hggot (3% Nand 1Q%pid- C 250 nD)
was ted te—hyd-lcogena at 50-psi_at rt 6
s FC TG Mrkture was fi Ficeryd "Oieough a | ayggco OMe
CellteCON‘Y@zflltrate was cokOdMerated to give thgonme,
title conpound as a pale yellow solid (930 ng, 969%.

np 132 €, me 249. Preparative Exanple 1002 Step A S
Step B Br HO Ph Ph Step C OS
Step F
HBr
FsC OH
CONMe,

Step A

Oxalyl chloride (3 mL, 34.27 mmol) was added dropwise to a mixture of 2-
methoxy-6-(trifluoromethyl)benzoic acid (1.5 g, 6.81 mmol) (prepared according to
known method, see: EP0897904B1), N,N-dimethylformamide (0.3 mL), and
dichloromethane (40 mL) with stirring at rt. The reaction mixture was stirred overnight.
Evaporation of solvent and excess oxalyl chloride and drying under vacuum afforded
2-methoxy-6-(trifluoromethyl)benzoyl chloride as a solid, which was used without
purification.

Step B

A solution of 2-methoxy-6-(trifluoromethyl)benzoyl chioride (ca. 6.81 mmdl)
from Step A above in dichloromethane (20 mL) was added dropwise to a mixture of 4-
(dimethylamino)pyridine (42 mg, 0.34 mmol), triethylamine (2.8 mL, 20.09 mmol), and
2 M dimethylamine solution in tetrahydrofuran (7 mL, 14 mmol), and dichloromethane
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Step D Ph Ph 10 Step A To a cooled (-70C) etheri al
(45 nL dry) solution of 3-bronothiophene (3.8 nL) was
weadade1Buki (30 mL of 1.6Min hexane) dropw sepCamg2i0B©23785
m xture was stirred at - 70C for 20 m n. Acetophenone
(4.6 nL) in ether (6 nL) wak>3added dropwi se with 15
stirring at -70C. After 3 hrs, the m xture was war ned
(30 mbpwith siming at rt. Nﬁﬂ(ﬂeaq‘t@q)mme \M@I%Iétlrraﬂ @verdght. ¥ mdure of

dichiof o BEF el ot et e OBl blodr 28 Py dtppE ashed

with 18OARPSORItIBA! Whteheand S8 irhfed s%oﬁmﬂﬁ)lwbrtbbﬂdte soItibeand
purification. 20 Step B The crude product from Step A

conceatrete;i videe residueayagipurifie &licoluan @h(@namrgphu(ethvloc

scoal oSS LY o W il WA G024, e o

steps Na2SO4) and concentrated in vacuo to gi ve the product
as a pale yellow liquid (5.7 g, 78%for Steps A-B ).
WO 2004/ 011418 PCT/ US2003/ 023785 155 Step C To the

Ste groduct fromStep B above (4.2 g) diluted wth

i chl oronet hane (30 nL) and containing triethylsilane

(ﬁ d‘rbdurwaﬁ tiaeldatidd FrAn( Steni% dbovdi(dl8 gr p2ethens), @arthrﬁ
After stirring at RT for 10 _mn, the m xture

tetracb@ﬁ@@r(eé Ableh and itpRoRRWEYT GOPamgHR-465nBIlLwag sogled to 00 °C.
Bromlfrg_(g.rd#ﬁ?\gf lg/;acﬁsﬁ'olﬁlmo‘}%\%s %dd%g Qrﬂﬁn\gﬁ%%@ éﬁg@'@c t?\‘f%‘i agﬁkt on, the

mixtuder was Stierpd at 6t for dlfoand wa 5030ded 3BulThe Mixdurd wab CBOBM to rt,
dllute<§ g\ﬁq@ﬂgl@lgr%g{h%q\éagnaewg g%byecf Ipl ax &f%@%lga%%mution. After
sttmn?‘f‘%@;atdfoij bcﬁjﬁ" d@% a'ﬁ%hﬁrlgy%‘é’(é% F.g&%_{agéde )%99 ?gpggﬁg’métteﬁl\ﬂbwg@"/e the
produet asa. whiteesolig@2e gpBa¥d. was dried (Na2SH4) and

concentrated in vacuo to give the title conpound
(1.71 g, 98%. 15 Preparative Exanple 1003

Step D ’
Concentrated sulfuric acid (10 mL) was added dropwise fo a flask charged with

the bromide from Step C above (600 mg, 1.84 mmol) at 0 °C with stirring. A mixture of
nitric acid (0.2 mL., 4.76 mmol) and concentrated sulfuric acid (0.3 mL) was then
added dropwise. After addition, the mixture was stirred at rt for 3 h. The mixture was
added to ice-water, neutralized with 15% NaOH solution to pH 7, and extracted with
dichloromethane. The organic layer was concentrated to give the product as a white
solid (621 mg, 91%). mp 92 °C, m/e 371 (MH").

Step E
A solution of the compound from Step D above (1.2 g, 3.23 mmol) in

dichloromethane (50 mL) was cooled to —75 °C. 1 M BBrj3 solution in dichloromethane
(7.5 mL, 7.5 mmol) was added dropwise with stirring. The mixture was stirred at —75
°C for 2 h. The mixture was added to ice-water. After stirring at rt for 0.5 h, the mixture
was extracted with dichloromethane. The organic was concentrated and the residue
was purified by column chromatography (dichloromethane-methanol, 9:1 v/v) to give
the product as a yellow solid (1.05 g, 91%). m/e 357 (MH").
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20

Oo Step AOO Step B+ 0 OO MOR2C MOQ2C H2C 0 Oo
OStep C 1 ~/ HStep D1 ON NO O Step A 20 The
wabhad@lydas (0. 50 g) was conbi ned with ethyl ene gCyaskoogn23785
m.), benzene (40 nl) and Qgg»A nonohydrate (30 ng) and
stirred at reflux for 20 hr. Cool to room
tenperature, add Et QAc and sat. NaHCO3 (aq) sol ution,
separate the organic phase, concentrate in vacuo, and
Step pPurify by silica gel chromatography (EtQOAc-Hex, 1:4)
—‘Lto give a colorless liquid (60 ng) 25 WO 2004/011418
mmo@mez@mmurmsﬁoms’ﬁ@p [Baboke (]1)10(80@1,03 02 rmmOBt erethanol

(30 miy, glmgéa/ %&?8 7(@%@ W@%ﬁ%é%@g%ﬁﬁ? ver t g\b psi zgl rt for 6
h. The%ixﬁlrfe'v?é’s ftdrBd Itddgh RRYepBE Cafiteedhal ﬁlﬂateﬁh@é‘%oncentrated to

Washing wth brine and concentration in vacuo gave a
give theditiedcqrapouny) as & sile yeltowsiolid (P39 nag, 96%6).anp ﬂB&c"é‘d unfe 249.
as that used in Preparative Exanple 1, except using
the product from Step B above and di rret hyl am ne in THE

(2M, the product pagarARbEReEpleiddR g crude). 10
Step D The product from Step C above was di-ssol ved |n

THE afgld stiiSted Av th 0. 3N (agre@pd stirre
for\ r. Concentratlon [ uo gave a paley
oi |
Br
HO  ph
Step C
s, S
\ Step D |

Ph Ph

Step A
To a cooled (-70°C) etherial (45 mL dry) solution of 3-bromothiophene (3.8 mL)

was added BulL.i (30 mL of 1.6M in hexane) dropwise, and the mixture was stirred at -
70°C for 20 min. Acetophenone (4.6 mL) in ether (6 mL) was added dropwise with
stirring at -70°C. After 3 hrs, the mixture was warmed to RT and sat. NH,Cl (aq) was
added and the mixture was extracted with ether. The organic phase was dried
(Na2S04) and concentrated in vacuo to give the title compound which was used in

Step B without further purification.

Step B
The crude product from Step A above was stirred with oxalic acid (0.375 g) at

70°C under reduced pressure for 3 hr, then cooled to RT and extracted with ether.
The organic phase was dried (Na;SO4) and concentrated in vacuo to give the product

as a pale yellow liquid (5.7 g, 78% for Steps A-B ).
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Preparative Exanple 1004 O OH O CO2H Step A Step B M
eO M0 MO JOG Step A .20 To a cooled (-78C) solution
wohommihasybenzof ur an- 2- carboxylic acid (1 g) wa$/US2003/023785

added DIBAL (30 nL, 1 Min qH4#). After stirring for 20

mn, the mxture was warnmed to RT and stirred for 4

hr, then poured into sat. NH4Cl (aq) (35 nL). After

stirring at RT for 20 min, 6MHC (aq) was added and
Step ¢he m xture was extracted with EtOAc, the organic

phase dried and then concentrated in vacuo.
Pl ithe peadush fioyn Stap Babgye (422 ghdibitad ogttagichioromethane (30 mL)

and cérel':)tagu Prg%@,;lsilag @pr@f)f %l di‘?(ﬂfﬁg?g?\l m% (3!86 or@rpgﬁqane (7.5

mL). Afep stﬁrnﬁQQa{ERT @r91 Winin, Eh@?ﬁlxﬁfr@ Wae canebiviEEd in (Bedb B give the

was stirred at RT for then filtered and
produgioae amotartass liayid 066 9, ﬁﬁeé)sol id 30 was redissol ved

in EtOAc (50 nL), M2 (5.2 g) was added and the

m xture was WO 2004/ 011418 PCT/ US2003/ 023785 157
StepBtirred for 4 additional hrs. Filtration,

concentration and silica gel purification (EtOAc-

HeX @petharia)(3gumb dyselutitr of dwp Bhierhere aradudt 1.6a)dom Step

C abog? &Js@dd%gegr @t Efgg?ﬂl )ﬁla?@(@e %L@? \/\}@4 @ﬁéﬁ' reflux for

15 mirs,i codled tcpilz){g' Z add r[HVlES(Otith) tretthidrdd.5 mLPveaadddd/@ropwise. After
excep
stiming fof b ol b (A ¥ 89ed and thermixtuge was exteacted with

otver THL P S O PSSO condt 7 e e

title cd?hﬁﬁlﬁhd (R7PROBB%). NI - 12 MO MeO HO

Preparative Example 1003

P Un iy 5 @R S

M902C M802C HO,C
o Step
(0]
Step D j
VA .J
d
O

Step A

The aldehyde (0.50 g) was combined with ethylene glycol (1 mL), benzene (40
mL) and pTSA monohydrate (30 mg) and stirred at reflux for 20 hr. Cool to room
temperature, add EtOAc and sat. NaHCO3 (aq) solution, separate the organic phase,
concentrate in vacuo, and purify by silica gel chromatography (EtOAc-Hex, 1:4) to
give a colorless liquid (60 mg)
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Step A 15 The sulfonyl chloride from Preparative

Exanple 13.29 Step A (1.5 g) was stirred with AICI 3
wand4menagne for 15 mn at 20 C Treat ment w t RCRUSR103/023785

extraction wth Et20 con gtratlon i n vacuo, and

purification by col uim chr omat ogr aphy (silica,

hexane- Et OAc, 5:2) gave the phenyl sul fone (1.5g, 84%

Step Byp- = 255). 20 Step B Following simlar procedures as
b v |
Bt SaRpbl t BOMTELTad it BB oFefg i 11

NaOH &@@)@dlﬂdeM@d tp wemrtemr(@amnegamdl‘fw iitt-3 N l-ZGB:)and 2Htracted with
t 1007- 9 Fol |
Et0Acy VEBSiRo T brag Bl GoncnERlon T vetih s & o3 oo

02/ 083624, published Cctober 24, 2002, or Preparative
Exanpl e 19.2, but using the Amne (Anilines) listed
Step G n the Table below, the followi ng squarate

d 2004/.011418
OB S i RCe i 48 ARBLEC I Pefnratye Exarnlady excent
using tﬂ:eYir@dh@bt(f?@m Sie'\f) BVhtove aﬁ@@?m&f@lémm%’i% THHE( g"'!ae%roduct was
359 O OH F3C Ove NMe2 O OH NMme2 1008 O

obtaingy (R21@crgd®. O N Owe zzr OOOH z NAO 1009\ 00O
1. 99% ONH2 / * ) 2. 333

Step D
The product from Step C above was dissolved in THF and stirred with 0.3N HCI

(aq) and stirred at RT for 4 hr. Concentration in vacuo gave a pale yellow oil (1.1 g,
67%).-

Preparative Example 1004
O, Step A © " Step B > /
MeO MeO MeO

Step A
To a cooled (-78°C) solution of methoxybenzofuran-2-cérboxylic acid (1 g) was

added DIBAL (30 mL, 1M in THF). After stirring for 20 min, the mixture was warmed
to RT and stirred for 4 hr, then poured into sat. NH4Cl (aq) (35 mL). After stirring at
RT for 20 min, 6M HCI (ag) was added and the mixture was extracted with EtOAc, the
organic phase dried and then concentrated in vacuo. Purification by silica gel
chromatography (EtOAc-hexane, 3:7) afforded the alcohol as a solid (0.4 g, 97%).

Step B .
A mixture of the product from Step A above (0.9 g), EtOAc (50 mL) and MnO2

(5.2 g) was stirred at RT for 22 h, then filtered and concentrated in vacuo. The solid

was redissolved in EtOAc (50 mL), MnO2 (5.2 g) was added and the mixture was
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NOw NOHOH NOH OHRH 1010 ° OO0 1. 99% OO~
NH2 2. 311 zzs ONOw NOgHN 1011 QO\ ~~O 1.
wO2be/ 0B © %1 2. 275 NOWv OH NN 1012PEHDUS2@3/023785
1. 99% N g NH2 HO 2. 333 §OVEO-| OH 0 OHW

2004/ 011418 PCT/ US2003/ 02371 159 1013 0 0 1. 72% ON

. 2. 353 .0 ShIHZé,NOCI]-IO\/E 0CI]—IH__1014OO,,1..6O%:1
stirred for 4 additional hrs. Filtration, concentration and silica gel purification (EtOAc-

Hexane, 1:3) gave the title compound as a solid (0.60 g, 67%).

Preparative Example 1005
o)

o) Step A o) H 0 0
COzH ep Step B
@ VauhiiOy G Vol 'L @ U
cl cl cl

Following a similar procedure as that detailed in Preparative Example 1004,

except using 5-chlorobenzofuran-2-carboxylic acid (1.5 g), the title compound was
obtained (solid, 0.31 g, 24%).

PreparatAive Example 1006

S
S ) Step A S \ Step B \
CIOS N\ o PROSTN - . PhO.S™N N,

MeO MeO HO

The sulfonyl chloride from Preparative Example 13.29 Step A (1.5 g) was
stirred with AICI3 and benzene for 15 min at 20 °C. Treatment with NaOH, extraction
with Et;O, concentration in vacuo, and purification by column chromatography (silica,
hexane-EtOAc, 5:2) gave the phenylsulfone (1.5g, 84%, MH" = 255).

Step B
Following similar procedures as those used in Preparative Example 13.29

Steps C-G, except using the sulfone from Step A above, the title compound was
prepared (0.04 g, 27%, MH" = 256).

Preparative Example 1007-1029

Following a similar procedure set forth in Preparative Example 19.1 of WO
02/083624, published October 24, 2002, or Preparative Example 19.2, but using the
Amine (Anilines) listed in the Table below, the following squarate intermediates were

prepared.



| 2. 3551 N2 NOOOHOHHOW 0 01015 00 1. 70%
N/ ~' 2. 303.1/ N2 "1 O OOHOOHHI1016 OO 1.
wa30e4/0mi418/ | s 2. 327.0 S O NH2 i N~S \ N OvEPOHUS2008)023785
H OH 1017 0 0 1. 70% NI J: 2. 367.0 NH2 N, O- ,S~
NOWw OHOp OHH1019 1. 8% d d 2. 409 NS NO
ONH2 OX10 4r NOEt OHOH | H 1020 O\o SO0 O1. 48%

;S 00 2. 466 11 ~NNH2 SND OHN OBt NJ OHtH N UN

Example Amine/Aniline Product 1.Yield (%)
2. (M+1)*
1007 0] O 1. 95%
F3C NH, H 2. 359
0 OH FsC N OMe
NMe, H
¢} OH
NMez

1008 0. .0 1 99%
] N, 2 333
0 o OMe
‘ o

1009 O 0O 1. 99%
NH, K 2. 333
© N
OH o H OMe
OH

OH
OH
1010 Q\ O O 1. 99%
2. 311
02 NHe
5 OQ N OMe
AN =S H
AN
1011 0] O 1. 99%
5 NH, ﬁ 2. 275
o N OMe
AN H
AN
1012 o NIV
C NHy|  HO j\;ﬁ :
N OH N OMe
’ : 0 N H
OH




OO01l -60% N (crude) 1021 PN)Z(oEt N NH2 0 CH 0 CH
H WD 2004/ 011418 PCT/ US2003/023785 160 O 1022 1. 21

woO 2004/01218\ ONH2 O SO N _ Ot OH OH H 1023 enrps2a3/023785
45% O S ONs SS1 2. 389 O-pil NH2 O- I~ N CEt
HOHOH H 1024 - 1. 30%0%®2. 380 SSS~S 0~~~
NH2 O~ \ N OEt HO HO H 1027 0 0 1. 44% 2. 264 H2N

10130 0| E N 028 010 1. 56% 2. 8 N ~0/ Y11= 72%
YR C\ 2. 353.0
//S\\ NHZ N.
S N OMe

0 O oH 7

O Ogy H
1014 0 0 1. 60%
\N \ j:f 2. 355.1
N~ 555 NH, \/N\S N
O 0 OH O// \\O H OMe
OH
1015 0 o] 1. 70%
{ j—:*/( 2. 3031
- NH, _N
O OH ﬁ OMe
O OH
1016 0O 0 1. 45%
Il\l | 2. 327.0
s NH N '
0 oy | T N~ “oMe
0"°0 gy H
1017 0 0 1. 70%
I} C j;/( 2. 367.0
> NH N.
o v o o ho OMe

. 32%
. 409

1019 >
Ci

N S S 0 0
=N /4L Y
2\ SN\
"% NH, g\ —
0 OEt

\/
Q
N -

Q O 1. 48%

1020 o 8 S o ]
I ol 2. 466
<—N NH, S‘S\J\

N
\ 7
1021 8} O 1. ~60%
| l N—7 (crude)
N N —
~ ~
NH N OEt




EtO N |

0 H1029 0 O

1. 47%

2. 292 HZN OEtONO

Preparative Exanple 1030 0 0 0 C N cJStep A5 The

wonodoai41®f Preparative Exanpl e 34.18 Step B ( BCGusd003/023785

mmol ) was stirred wth norpholine (0.9 nL, 10.29
mol ) and K2C03 (2.2 g, 15.1%0mol) in 50 nL of

acetone at RT to obtain the norpholinobutylfuran
1022 derj varhve (122 g, 789 O 2004 011@3\8 o 1. 21%
P @3/ 0@: 161 pB le sini|ar
proce 3 2 Nﬁiiira 6 anple 3 Step| D, but
usiing thg Ry oduct (1{2 g) fpRm aboveEt the title
al dehyde was ﬁﬁepareﬁ (0.90 g0668™ 1 0.7 regiof soneric
mxture). 5 Preparative Exanple 1031 0 Br (1)tertBuU
1023 H 0Oq DMF A sol utiono 5- br omobenzof uran (P50 46%,
4.82(mol) in _anhydrous( ether (12 1@\m_) owas £dol389
to +7 1. t ent’t Bubi—%ol ut in\pc tane [6 nl,
10.2 mmol® added dropwSseyunfler gegon. Affer
addj ti o d heJ mi x\r ¢ was Qtbrred atN™- 78 ®htor| 20
mn, foll owe® by addi{tion of chm'xtque of DVF [0.8 nl)
1024 andf etgvey (1 nL). The m re was allowed to har Bo%o
rt ai rred for 0f5 hyl acetqte wgs adpzd3sdhe
m xjt uReX was red fo s r at ed~gmmo%iwh chl of i de
soljution.s gani ¢ |ayer, separjat ed and
concent caled. Y Thenmesi due @Y pyri Dined byoeel upm
chriomat ograpigy (ethyl acetat ey exa@es, 1:5 vly) to
1027 91 Vg The tipFe conmpopnd as appal @ yel ow sol i df {494e,
H o :/ 2. 264
HZN/\E% Eto N/W[/\O{
1y /
1028 N 0) QO 1. 56%
o j:_:/[ \/ 2. 278
HZN/\E/)‘ EtO N/\EO)—
fy /
1029 Q ¢) 1. 47%
\l/ E_—;/( \L 2. 202
HzN/\EO)\ E1O N/\EO)§
Y A Y
Preparative Example 1030
O
0]
0 ) H 0
N
| (\ N
o ¢
Step A

The product of Preparative Example 34.18 Step B (2 g, 8 mmol) was stirred
with morpholine (0.9 mL, 10.29 mmol) and K2CO3 (2.2 g, 15.9 mmol) in 50 mL of
acetone at RT to obtain the morpholinobutylfuran derivative (1.22 g,73%).



ny, 70% . PREPARATI VE EXAMPLES 1040-1054 20 Fol | owi ng
the procedure set forth in Preparative Exanple 64 of
wo@21088624, published Cctober 24, 2002, buPCURIS2®3/023785
the commercially avail abl e {éﬁ{ prepared) al dehyde,
am noal cohol s, and organol i um reagents in the Table
bel ow, the optically pure am ne products in the Table
Step Bel ow wer e obt ai ned. Prep. Al dehyde Ami no Organo-

P m,2. +

TN = s B frocdurb s i 80 Gty *‘n@ﬁ 34,50 g but
usmg‘ﬂ&, POSHUA L1 21P) R SIS P0IHORS TBS titid G2d l[i)répar%do(@ .9

176 . (me). H/ O H2ZN-\OH H2N O 1042 EtLi 67%

966"/@ 120 TregioisomeriegRixtyel2N' OH H2N' S Ph Ph 1043 i - PrLi

1. 60% 0 2. 151 [M H O 16] H2N'OH H2N 1044 EtLi 1.

74%

Preparative Example 1031

Brm (1) tert-BuLI H/u\©\/\>
o (2) DMF o

A solution of 5-bromobenzofuran (950 mg, 4.82 mmol) in anhydrous ether (12

10 mL)was cooled to -78 °C. 1.7 M tert-BulLi solution in pentane (6 ml, 10.2 mmol) was
added dropwise under argon. After addition, the mixture was stirred at —78 °C for 20
min, followed by addition of a mixture of DMF (0.8 mL) and ether (1 mL). The mixture
was allowed to warm to rt and stirred for 0.5 h. Ethyl acetate was added. The mixture
was poured to saturated ammonium chloride solution. The organic layer was

15 separated and concentrated. The residue was purified by column chromatography
(ethyl acetate-hexanes, 1:5 v/v) to give the title compound as a pale yellow solid (490
mg, 70%).

PREPARATIVE EXAMPLES 1040-1054
20 Following the procedure set forth in Preparative Example 64 of WO 02/083624,

published October 24, 2002, but using the commercially available (or prepared)
aldehyde, aminoalcohols, and organolithium reagents in the Table below, the optically

pure amine products in the Table below were obtained.

Prep. Aldehyde Amino Organo- | Product 1.Yield (%)
Ex. Alcohol lithium 2. (M+1)*
1040 EtLi 1. 24%
7 _/ — 2. 267
o, :
H 0]
L/ |uN oH HN= Y )




02. 194 H% O (M16) H2N \OH H2N CON(Me)2 CON( Me) 2

1045 EtLi 1. 33% 0 2. 165 [M H H2N OH H2N O NH2f
woQd@/oEt418 1. 31 O 2. 179 [M H H2N \ OH H2N O RERjUS2003/023785

1047 t-BuLi 1. 310/. o \/ 2. 188 o Vi Ho/ C

H2N ' OH _ O H2N CI WO 2004/1$#1418 PCT/ US2003/ 023785

163 1048 t-BuLi 1. 10% O\/ 2. 154 OHI| /| HZN'CH

1041 H2N O 1049 Et|lLi 1. 73% ®BL2. {137 [M H NH2j + / H2N 945K
H2N © 1051 t-Buld 1. 17% o H (CkF HZN OH H2N |2. 176
H o g : (m/e)
/ H,N° OH HoN I 0
1042 - EtLi 1. 67%
0 -~ 2. 229
s 2 : (M-16)
H | HyN "OH H2N S
Y l p
Ph
Ph
1043 i-PrLi 1. 60%
9 . __/ \/ %1151 M-
T / H,N~  COH O
1044 5 L EtLi 1. 74%
— 2. 194
H o . o (M-16)
| / HoN OH HaN | )
CON(Me), CON(Me),
1045 EtLi 1. 33%
9 _/ — 2. 165 [M-
0 3 NH2J
HJ\E?\/ H,N~  TOH HN \ O/
1046 o EtLi 1. 31
o —/ 5 2. 179 [M-
H 7\ - +
Ly H.N"  OH HoN = NH2]
| /
1047 5 ) t-BuLi 1. 31%
2. 188
BN SN V-
| )¢ |HN  ToH s
H,oN \ / cl




OFF OF 1054 t-BuLi 1. 79% O 2. 151 H O (M 16)
H2N'OH / H2N O PREPARATI VE EXAMPLES 1100- 1126

woéabd4ipmng t he procedure set forth in Preparat PCe/US2003/023785
Exanpl e 34 of WD 02/083624, 5 published October 24,
2002, but using the comercl@ |y avail abl e al dehydes

and. Gignard/Organolithiumreagents listed in the
1048 Trabl e bel ow, the am ng pBgdiudts were obtained. Priep0%
Al deHyde Organa-setalllic Product 1.Yield (% Ex| 2. 154
?e » (Mr1)31100 t-Bulli 1. 83%0 2. 190 (M 16)
H 2 P\ NWE2 WoHZ004/ 0114418 PCH US2003/ 023785
164 110 -Bulli 1. 46% 0 2. [204HNH ~ N 110
-BuLi 1. 48% OQOw 4. 194 v H H2 03 t-BuLi 1.
b1%
1049 EtLi 1. 73%
Q _/ — 2. 137 M-
o) 2 7 NH2T"
H —
W HN OH HN °
| 4
1051 y t-BuLi 1. 17%
O
H 2 \::L
3<F HN"  OH HN—
o F o)
Q X<F
0" °F
1054 . t-BuLi 1. 79%
o 2. 151
H N0 — \l/ | (M-16)
/ HoN OH :
HoN i 0

PREPARATIVE EXAMPLES 1100-1126
Following the procedure set forth in Preparative Example 34 of WO 02/083624,
published October 24, 2002, but using the commercially available aldehydes and

Grignard/Organolithium reagents listed in the Table below, the amine products were
obtained.

Prep. Aldehyde Organo-metallic | Product 1.Yield (%)
Ex. Reagent 2. (M+1)*
11100 t-BuLi 1. 83%
9 2. 190 (M-16)
NMe, HN
NM62




0 2. 194 H Ow H2N aOwe 1104 t-BuLi 1. 12% O 2. 238
HOHNp d C 1105 t-BuLi 1. 39% O 2. 234 HO
wol2004/00M3s OVe 1106 t-BuLi 1. 44% 0 2. 194 (mPe)/usk003/023785
Ove W H2N WD 2004/011418 PCT/ US2003/ 023785 165 1107
t-BuLi 1. 57% 0 2. 150 (M1¥4% H VN H2N--'/ N 1108
t-Buli 1. 31% 0 2. 224 H Ow Ow Owv H2N

1101 t-BuLi 1. 46%
0 2. 204
“*@@
o HoN N\
0
1102 t-BuLi 1. 48%
O OMe 2. 194
OMe
H
H,N
1103 t-BuLi 1. 51%
0 2. 194
L
OMe HpN
OMe
1104 t-BuLi 1. 12%
0 2. 238
0
H
Cl
Cl
1105 t-BuLi 1. 39%
Q 2. 234
HTY, O ,
HNT Y, 0
OMe
OMe
1106 t-BulLi : 1. 44%
Q 2. 194 (mle)
J‘\©/OM6
H
OMe
HoN '




Ove 1109 t-BuLi 1. 11% 0 2. 224 HO O- HNO

1110 t-BuLi 1. 57% O 2. 224 HOHN O OO 1111
wo-28ulot14d8 21% 0 2. 224 H O\ H2N 0\ 0\ WO PCT/US2003/023785

2004/ 011418 PCT/ US2003/ 0237 166 1112 - c-Pentyl - Li

1. 58% 0 2. 190 H H2N 111 t-BuLi 1. 20% O 2. 248

H VOCF3 H2N OCF3 1114 t-BulLi 1. 24% O 2. 232 H ~
F3 i H2N CE3

1107 t-BuLi 1. 57%
O 2. 150 (M-16)
/
H ] N
Y 7
HsN / N
V7
1108 1-Buli 1. 31%
o 2. 224
OMe
L
OMe
OMe HZN
OMe
1109 t-BulLi 1. 11%
O 2. 224
H QO
N
(!) HoN o
N
0
1110 t-Buli 1. 57%
O 2. 224
H
0 HoN
I
O\ ?
)
AN
1111 t-Bul.i 1. 21%
O 2. 224
H
SN HoN o
N
O\
O\




1115 Et Li
1116 t - BulLi
wWa2404/00 t4B8IL I

1. 32% 0 2. 177 (M H 01 O NH2)
1. 26% 0 2. 205 (M H NH2) °
1. 50%0 2. 190 (M H | NH2)
2004/ 011418 PCT/ US2003/ 023785 167 1118 t-BuLl |

Q) H2N 14 O
OO0 H2N O O
H2 NPOITAS2003/023785
1. 29%

02 200 HF 2N FF F 1¥68® t-BuLi 1. 28% O 2. 232
HC H2N C C C 1120 t-BuLi 1. 76% 0 2. 224
1112 - c-Pentyl-Li 1. 58%
o 2. 190
H
HoN
1113 t-BuLi 1. 20%
9 2. 248
H/u\©/OCF3
OCF;
HoN
1114 t-BuLi 1. 24%
9 2. 232
HJ\©/CF3
CF
H,N 3
1115 EtLi 1. 32%
Q . 2. 177 (M-
NH2
) o | M
o H,N :I
0
1116 t-BuLi 1. 26%
9 2. 205 (M-
)
o
° HoN j
o)
117 t-BuLi 1. 50%
Q 2. 190 (M-
NH2)

HoN

<5




HOHN pJ ~~p O 1121 t-BuLi 1. 40% O 2. 206 H

HON O O 1122 t-Buli 1. 38% 0 2. 236 H H2N 0 WO
waatK/dlad18 PCT/ US2003/ 023785 168 1123 t - BuLPCLUSIMS23785

02 192 HHN 2 1124 t-BuLi 1. 81% 0 2. 204 H |

H2N 1125 t-BuLi 33% O H 1167 Br H2N O ~ Br 1126

t-BuLi 50%
1118 t-BulLi 1. 29%
o 2. 200
H
E HoN
F F
F
1119 t-BuLi 1. 28%
O 2. 232
H
Cl HoN
Ct Cl
Cl
1120 t-Buli 1. 76%
0O 2. 224
H
O/ HzN
/
O ]
\
O
\
1121 t-BuLi 1. 40%
0 2. 206
H
HoN
O
9]
1122 {-BulLi 1. 38%
O 2. 236
H
HoN
014
-




O HOql/ HZN O Br | / Br PREPARATI VE EXAVPLES

1200- 1203 Fol l owi ng the procedure set forth in
wénepanatisve Exanpl e 13.29 but using the conmectiuakdoyg/023785

avai | abl e am nes, the hydroxyam not hi ophene products

listed in the 5 Table bel owW68re obtained. Prep. Anm ne

Product 1. Yield (%9 Ex. 2. (Mtl)+ 1200 1. 3% H O S

1123 4. 342 N O, | N8N OdN_ CN N UNNK W 1. 70%
2004011418 PCT/ US2003/ 028785 16 201 1. 41% | @N1@»\

=k

L

2. 285 QNS Op N2 HO[1202 1. W7% 2. 237 H\,N\
< o@ NHZ HO
H,N
1124 £BuLi 1. 81%
0 2. 204
H/U\©3
HoN
1125 ©BuLi 33%
(@)
O,
“J\Ef
ad H,N O
2 \ / Br
1126 £BuLi 50%
()]
H
|
Br

PREPARATIVE EXAMPLES 1200-1203
Following the procedure set forth in Preparative Example 13.29 but using the

commercially available amines, the hydroxyaminothiophene products listed in the

Table below were obtained.

Prep. Amine Product 1.Yield (%)
Ex. 2. (M+1)*
1200 1. 3%

H o)

O A

2. 342

~
—




1203 1. 1% \ NS HN \S 0/\\ NH2 HO PREPARATI VE

EXAMPLE 1300 Ph H \-,-NS | ~~-NS\ ONH2 O 0 NH2
wolnHD1148 The titl e conmpound from Preparative BRamskm@®3/023785
13.32 (0.35 g) was treated yith concentrated sulfuric

acid (3 m-) for 6 hrs, the oured on ice, and the pH
adjusted to 4 with NaOH Extraction with Ft OAc, and

1201 grying of the organic phase over Na2So4| 1-g4% t he
tifle c@mpaund (159 @5, §4% M+ = 223)| 21365
F>REF>AR§|/\~_/15 EXAMPLE 4301/ F QO Step A Step B O Hi 1/

HO[lI O SIQI /| Ste WO 2 011418
PCT/ US2003/ 02378p 170 Fg}s t he prpcedure set
forth in Preparative Exatfpje ,usj ng the

comercial Iy avall able fluorgjsopropyl ester, the
al ¢ohol product was obtai ned &()1. 29, 84% MO =
1202 199). o Step B Fpitowmg the procedure-sgtthgrth i’{%g

parative Exanple 625F!g:;t using the jalbcelpl fro

St ep A}tbd\ke, t he am\pe produgt_was obtfai ned (350

35%0 M- NH2 B 15ph). 1 PA TI\ E EXAMPLE 1302
20\

O o NH;
HO

1203 1. 1%

/
>/N\ N/ S
: \S N\ \
O//\(\) NH,
HO

PREPARATIVE EXAMPLE 1300

F‘h7 H
SN Y Y e
o) NH, HO 2
HO
5 The title compound from Preparative Example 13.32 (0.35 g) was treated with

concentrated sulfuric acid (3 mL) for 6 hrs, then poured on ice, and the pH adjusted to
- 4 with NaOH. Extraction with EtOAc, and drying of the organic phase over Na,SO,
gave the title compound (159 mg, 64%, MH" = 223).

10 PREPARATIVE EXAMPLE 1301

F
. : v

o Step A o StepB A\ O
H ) HO ) — H /\E),,




10

15

N2 NO2 Ow Step ALOW C SO2C C S,N Step B
NH2 NO2 OH Step COH S,NCI SSN 00 Step A
woéabd4pmang a simlar procedure as that used i NPCT/US2003/023785
Preparative Exanple 13.29 StZeLF 15 B, except using the
comrercial ly available aryl ${f fonyl chl oride (0.15 g)
and diethylamne (2.2 eq), the dinethylsulfonam de
wBsllokingithe proedite et Tdith inMPReparatdZSE xaiple 608/Ht L4itR) the
PCT/ US2003/,023785 . 171 St Fol lowng a simlar .
commergielii aveials Tharoisduapyiesite e dephel Aosis! whe sbigined (1.2 g,
84% ?\_@m =Cg5fg?<cept using the product from Step A above
"(0.12 g), ‘the phenol was obtained (0.112 g, 98%. 5
Step C Following a simlar procedure as that used in
St reparative Exanple 10.55 Step C, of WD 02/083624,
——-p—éubl i shed October 24, 2002, except using the product
f F@Ilbvﬁ'hgﬁhe Bradstife (Bt idrth & Préf%f?at‘i\}é Eﬁaﬁ@l@@ﬁﬁ Guasing the
obtained (0.1 g, 99% MI'* = 245). to PREPARATI VE
alcoheh{raypiStep 30 3bowehpllaminggproiict wapglaisd(3H-ny, 35%, M-NH2 =
155) Follow ng a simlar procedure as that used in
"Preparative Exanpl e 1302 Steps

PREPARATIVE EXAMPLE 1302

NO, NO,
OMe Step A OMe
——————————— /—
cl S0,C! cl s—N
2 n
O O
Step B
OH Step C OH
e —
N
s-N cl 5N,
mn N /7
o’ 0 o0

Step A
Following a similar procedure as that used in Preparative Example 13.29 Step

B, except using the commercially available arylsulfonylchloride (0.15 g) and
diethylamine (2.2 eq), the dimethylsulfonamide was obtained (0.12 g, 71%, MH" =
323).



A-C, except using piperidine in Step A (0.078 Q)
instead of diethylam ne, the title 15 conpound was
woho@ineds (0. 070 g, 35% M+ = 257). PREPARATI YET/US2003/023785
EXAVPLE 1304 NO2 NH2 W 8? SN Cd sS02C i~O O
Followi ng a simlar proced é as that used in
Preparative Exanple 1302 Steps A A-C, except using
Step By net hyl amine (2Min THF) in Step A instead of

S S Mter By BETRR S de P oRSE P S yide 50 Ster
C. excepERARATH/Brdeel/Rok S5 A Abdve B 6D gl thStptenel was abtéined
(0-112%9 Ove Ove Step C Br Br Br Step EE( \ , \ 02N

92N N Step DCHN OH Owe 0 Ove OMe O Step F
5 Br Step G/ N

Step C |
Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above (0.112 g), the title compound was obtained (0.1 g, 99%, MH" = 245).
10

PREPARATIVE EXAMPLE 1303

N02 NH2
OMe OH
_______.>
0
S
Cl SO,ClI //\\
OO0

Following a similar procedure as that used in Preparative Example 1302 Steps
A-C, except using piperidine in Step A (0.078 g) instead of diethylamine, the title
15 compound was obtained (0.070 g, 35%, MH" = 257).

PREPARATIVE EXAMPLE 1304

NO, NH,
OMe OH
_— /
~N
S
Cl SO,CI N
00

Following a similar procedure as that used in Preparative Example 1302 Steps
0 A-C, except using dimethylamine (2M in THF) in Step A instead of diethylamine, the
title compound was obtained (1.92g, 72%, MH" = 217).



10

02N/ NH2ZNOH O OH 0 Step A5 Following a simlar
procedure as that used in Preparative Exanple 1302
wete@/1A18except using the phenethyl am ne indi earad2003/023785
(4.99 g), the product was obtained (5.96 g, 86% Mt
= 210). StepBB to The conﬁ énd from Step A above (5.0
g) was added to 30 g of PPA at 150C and the resulting
m xture stirred BREPARATINE BXABRIHABA] poured on ice
and extracted wth dichloronmethane. The organic phas
was. dried over MySO4 et rated in vacuo an
' ed byaSil ca ) tography c: Me

gi VEPt @ ct @Meg% 2004/

SR ORI S o St*ép Fol | owrig ashhi | a
procedure as that usegy n Preparative Exanple 13.3mMe
ovetep D, of WO 02/083 x, publ i shed Cct ober 24, 2002,
except using the conmpound from Step 5 B above (0. 14
g), the product was obtained (0.18 g, 87% MH = 25%6).
Step D Following a sinmilar procedure as that used ijnotep C
Preparative Exanple 11 Step B, of WO 02/ 083624,
publ i shed Cctober 24, 2002, except using the conpo¥nd
Step 10 C above (0.18 g), the product was
di ned (0.17 g). Step E Bollowing a simnlar
gdyre _as t hgy ed in arative Exanple 13.

0]

p 45 a ove

usjmg the compoun
W, 95% M+

Proddet was @ptai
ol lowng a simlar
dfati ve Exanple 13.29 Guep  C, except using thHe, O
product from Step E above (0.17 g), the nitrophen&Me
was| obtained 20 (0.165 g, 99% MH + = 303). StepG

Step F
Br
Step G
——e P N
N HoN ~
OzN OH O
OH O

Step A
Following a similar procedure as that used in Preparative Example 1302 Step

A, except using the phenethylamine indicated (4.99 g), the product was obtained (5.96
g, 86%, MH" = 210).

Step B
The compound from Step A above (5.0 g) was added to 30 g of PPA at 150°C

and the resulting mixture stirred for 20 min, before being poured on ice and extracted
with dichloromethane. The organic phase was dried over MgS0O4, concentrated in
vacuo and purified by silica gel chromatography (EtOAc:MeOH, 95:5) to give the
product (0.5 g, 9%).



10

15

20

25

Following a simlar procedure as that used in
Preparative Exanple 10.55 Step C, of WO 02/ 083624,
woubilsiishasl Oct ober 24, 2002, except using the pcoaseio3/023785

fromStep 25 F above (0. 16157'@9&, the title compound

was obtained (0.128 g, 86% = 193). WD 2004/011418

PCT/ US2003/ 023785 174 PREPARATI VE EXAMPLE 1306 Step

A NCH 02N NCH W OW O Step B Step C | / N~ HZN H
Step 2N NH OH0 CHO Step A Following a simlar
—p—procedure as that used in Preparative Exanple 11 Step

B ollowihg ARiAAGE Bréctdure ublthathest CatPRparaAfie RRople 13.3 Step D,

t using the lactam (0.179 g), the title conpound

of WQ?@%%@@%% lishegd=z0¢fober 2, 2602 £ Bepbusiogithe Caanﬁgldafrom Step
i i | .
B abofp 05444545t HASIOHLBESRAY R RITL 83 20

(0.055 g), the phenol was obtained (0.045 g, 99%.

Step C Following a simlar procedure as that used in
-SEP—Q’repar ative Exanple 10.55 Step 15 C, of WO 02/ 083624,

IS S80I R S SRSl o
of WOohi2/a88624 (futdidhed Oddber BAH+2602, %epﬁﬁﬁﬁ%@ﬁ’é’byﬁlpound from Step
C abota (018 ) the proddist was Jotained (0.17 &), O 2

Step E
Following a similar procedure as that used in Preparative Example 13.3 Step B,

of WO 02/083624, published October 24, 2002, except using the compound from Step
D above (0.17 g), the product was obtained (0.17 g, 95%, MH* = 315).

Step F
Following a similar procedure as that used in Preparative Example 13.29 Step

C, except using the product from Step E above (0.17 g), the nitrophenol was obtained
(0.165 g, 99%, MH" = 303).

Step G
Following a similar procedure as that used in Preparative Example 10.55 Step

C, of WO 02/083624, published October 24, 2002, except using the product from Step
F above (0.165 g), the title compound was obtained (0.128 g, 86%, MH* = 193).



WD 2004/ 011418 PCT/ US2003/ 023785 175 Followi ng a
simlar procedure as that used in Preparative Exanple
wa 20@fo1 8 02/ 083624, published Cctober 24, 208€T/US2003/023785
except using 3(R)- hydroxypy{rol idine HC (1.36 9),
the title conmpound was obt al ffbd (2.25 g, 89%. 5
PREPARATI VE EXAMPLE 1308 N g NH2 O CH Followi ng a
simlar procedur BREPARAT IV &EXAMPPEeBGat i ve Exanpl e
2, of WO 02/ 083624 publ i shed Cctober 24 2002

except usi ol i ne, $%A| tl e conpg S
obt ai ned PREP MPLE | A
Step B ' L~ ~N\|l\_p2//1\ V' NOZ 1,NX Q0
Step Ais Holl ojM ng'a simlar pr ocedure as used

i n PreparatOMee Gxanpl e 13.29 Step B, exc@B‘F &&i ng the
comercially avail abl e nltrophenylsulfonylchlorlde and
di ethylami ne (2.2 eq), the dinethyl sul fonanmjde was

obt ai ned (90% M+ = 231). Step B ?0 Fol | o\v SigpaB
simlar procedure as that used in Preparatiye Exanpl e
10.55 Step C, of WD 02/083624, published t ober 24,
2002, excep Qg the product from Step B above t he

title conmgouny wasy obt ai neste(45% )
2003/ 176 PREP XAVPLE

2004/ 011448 PqT/ U
1310 HN"ONW O “# O ~N Step A QoM { petb N2

Step A

Following a similar procedure as that used in Preparative Example 11 Step B,
of WO 02/083624, published October 24, 2002, except using the lactam (0.179 g), the
titte compound was obtained (0.25 g, 25%).

StepB

Following a similar procedure as that used in Preparative Example 13.29 Step
C, except using the product from Step A above (0.055 g), the phenol was obtained
(0.045 g, 99%).

Step C

Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above (0.045 g), the title compound was obtained (0.022 g, 57%, MH" = 179).

PREPARATIVE EXAMPLE 1307

NH
0] OH




10

15

20

OO Step BO fJZINH2 MO-O Step A Follow ng a
simlar procedure as that used in Preparative Exanple
wa20Rd16ep 5 B, except using the conmercial | pCT/US2003/023785
avai | abl e ni trobenzoyl chl or, ?ﬁe and the comrercially
avai | abl e am ne indi cat ed, e benzam de was obt ai ned
(X 3% = 253). Step C FoI |l owi ng a simlar_procedure
prmg assea"arnprpp@gmeaﬁ {hat megdn £repastivetiample 200f WO

02/083@(24:!]? pﬁé Efondtuh, bofiod Qé@??%fn\gzé(@)ﬁf?jcﬁpﬁéﬁ?&dnne HCl

(1.36 g:)otirmnumlcmsouhd awarseabtéﬁm&b (25 g=89%3) . PREPARATI VE
EXAVPLE 1311 0~ O O~ OO//OS Cl ~S S Step APh~S S
Step Bj Ph MO I\/EO HO NH2 15 StepA To a benzene (20
m -) sol ution of QPRR I chloride (1.5
g) was added AP i e 0¥ 15 mn, the
m xture was added t 1 N HG aq) with stirring,
then extracted with Et2 ; the organi c phase
with bring, drying Mer MySOF~.concentration in
vacuo and purification byl|sililca g'g'f|2 chr omat ogr aphy
(Hexane: Et OAc, 5:2) gave ohe wWQOH!|e conpound (1.5 g,
84% . WD 2004/ 011418 PCT/ US2003/ 023785 177 Step B
Following a simlar procedure as that used in

PORBRIRY & SniasBLedUrd #Pihat GR&d WF?ep&é‘aggtE ) Wafns 2 Bewo

roduct from Step A above, the t
02/08&@at4apubmshe(d3@zptm24 2602, @(déBEBAiﬁngVEDI’E)ﬁAB’PﬂE titk1 Gompound

was obtained (3.79 g).

PREPARATIVE EXAMPLE 1309

/@\ Step A | Step B | @\
Cl\s NO - N‘s NO, AN NH

2 2
0//\}) O//\(\) //\\

Step A
Following a similar procedure as that used in Preparative Example 13.29 Step

B, except using the commercially available nitrophenylsulfonyichloride and
diethylamine (2.2 eq), the dimethylsulfonamide was obtained (90%, MH" = 231).

Step B

Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above, the title compound was obtained (45%, MH"* = 201).



10

15

20

Br Br Step Acl ~S\ Ph ~S\ ¢ M OO OH Step B Br
Step CPh ~S | NHPh 11 2 SN2 0 0 CHO OH Step A
woéabd4pmang a simlar procedure as that used i NPCT/US2003/023785
Preparative Exanple 1311 Step 10 A, except using the
comercial ly avail abl e sul foffyl chl ori de, the
di phenyl sul fone was obtained (880 ng, 80%. Step B
Fol | owi ng a si m PREAXRAENE EXAMPhEL1349ed in
Preparative Example 11 Step B, 15 of WO 02/083624,
hed Oct ober 24g 20 , except using thg pr duct

o tep A +above, {tlhe tle und was |pbt all ned
ONOY 70/() SR,@@/&E@NW ng——%gg% n | gd ’Fflt@%ﬁ NO,

that used in Preparaticye Exanple 10.55 Step 20 of
OWD 02/ 083624, published Cctober 24, 2002, except Osing
the product from Step B above (0. 16 g), the title
compound was obtained (0.106 g, 95%. WD 2004/011418
PCT/ US2003/ 023785 178 PREPARATI VE EXAMPLE 1313 tep B
Step A Ho \ NO2 OO—IOS(BepBI/ Step CN\ 4 /N\
NI -12 NO2 OH OH Step A |

N
MeO NH,

Cl

———|

Step A
Following a similar procedure as that used in Preparative Example 13.29 Step
B, except using the commercially available nitrobenzoylchloride and the commercially

available amine indicated, the benzamide was obtained (13%, MH" = 253).

Step C

Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above, the title compound was obtained (94%, MH" = 223).

PREPARATIVE EXAMPLE 1311
o ,0 0, .0 0
N/ N\~ o=/ S
I/} PA | ) — Ph \ /
MeO MeO HO NH,
Step A

To a benzene (20 mL) solution of methoxythiophenesulfonylchloride (1.5 g)
was added AICl; (2.0 g) at RT. After 15 min, the mixture was added to 0.1N HCI (aq)
with stirring, then extracted with Et,0. Washing the organic phase with bring, drying
over MgSQy4, concentration in vacuo and purification by silica gel chromatography
(Hexane:EtOAc, 5:2) gave the title compound (1.5 g, 84%).



10

15

20

Following a simlar procedure as that used in
Preparative Exanple 1311 Step 5 A, except using the
woanmiciial |y avail abl e phenol (2 g), the nitreatiud2as823785
obtained (- 13 nmmol). Step B Oxallyl chloride (3.5
m-) and two drops of DVF W& added to the product
from 10 Step A above (- 13 mmol) dissolved in
Step Bli chl or omet hane (100 mL). After stirring at RT
over ni the m xture was conceptrated in vacu

<P'Iﬂ"€89ﬁ iRilar eFcRdyreeR dhat yses "hlisepaé%\reéﬁxmp!ﬁcﬁ 29 Steps
T
C-G, STt W¥iRIthBrbdudtforh HoBla aéo@th%qggu@@mawb?amd
(3%, Mbiiced8@)at ed i n vacuo, aq I\Ia()—| (1 M was added, and
the m xture was extracted with dichl oronet hane. The pH
of the aq 15 | ayer was adjusted to pH = 2 using 6N HCl

(aq), and extragbRApNRAT U BAAMRPEE RS . The -
combi uned or gani - th brine,
dried, concentr@&red in vacuo, and the product

purlfled by S|I|ca gel chromat ogr aphy (700 nmL
di chl or onmet hane

title co[ﬁoun 0 ny, r twp steps 20V\D
2004/ 011 PCNYS2003/ 023785 179  Step SFol | owi ng a
simlar adurle as that used in Pr e(p\(at ve Exanpl e

10. 55 Step‘P GMapp 02/ 083624, publ‘?sh@d CCt ober 24,
2002, except using the product from Step B above (780
ng), the title conmpound was obtained (0.46 g, 68%. 5
Exanpl es 2001-2088 Following a simlar prl o%fegq%e set
forth in Exanple 210, of WD 02/083624, 'S

Cct ober 24, 2002, but using the cycl obut gnedi one
internmedi ate and amne indicated in the Fgble bel ow,
the foll ow ng cycl obut enedi one products wgre obtai ned.

10 See WD 02/ 883624, publ |%@§dCOct ober 2002, for

PreparaHsve es 19, 1 22, 23. d 87.1.

Exanpl e pLer medi at e Pridoy » &O(%
| 2

1)+ 2001 19 and 3. BRY

OH

Step A

Following a similar procedure as that used in Preparative Example 1311 Step
A, except using the commercially available sulfonylchloride, the diphenylsulfone was
obtained (880 mg, 80%). '

Step B

Following a similar procedure as that used in Preparative Example 11 Step B,
of WO 02/083624, published October 24, 2002, except using the product from Step A
above, the title compound was obtained (0.90 g, 97%).

Step C

Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above (0.16 g), the title compound was obtained (0.106 g, 95%).
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15

20

O04. 465 -NNHH HN ~NV211 O OH NMe2 NMe2 2002

19 and 1. 5% 0 0 2. 422 NNH2NI N- HH O OH
wOlRkR/02008 19 and 1. 47% O 2. 462 H2N XCO, HPETWSHH3R3785

NVe2 WO 2004/ 011418 PCT/ US2003/ 023785 180 2004 19 and

1. 74% OO Ow 2. 452 Ovell& H H2ZNH O OH Nwe2

2005 19 and 1. 71% 0 O 2. 452 H2N - HH O O OH Owe

NVe2 2006 1007 aRREPARAVVEEXAMPLE4DM3

Step A
6] e HO
OH o) OH

l Step B
Step C l
N /N
e NH, NO,
o OH o OH

Step A
Following a similar procedure as that used in Preparative Example 1311 Step

A, except using the commercially available phenol (2 g), the nitroacid was obtained
(~ 13 mmol).

Step B
Oxallyl chloride (3.5 mL) and two drops of DMF was added to the product from

Step A above (~ 13 mmol) dissolved in dichloromethane (100 mL). After stirring at RT
overnight, the mixture was concentrated in vacuo, diluted with dichloromethane (50
mL), cooled to 0°C. Dimethylamine in THF (20 mL of 2N) and TEA (8 mL) were
added. After 3 hr of stirring, the mixture was concentrated in vacuo, aq NaOH (1M)
was added, and the mixture was extracted with dichloromethane. The pH of the aq
layer was adjusted to pH = 2 using 6N HCI (aq), and extracted with dichloromethane.
The combiuned organictextracts were washed with brine, dried, concentrated in
vacuo, and the product purified by silica gel chromatography (700 mL
dichloromethane/20 mL MeOH/ 1 mL AcOH) to give the title compound (800 mg, 27%
for two steps).
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FSCNNOO- HH/ H2N I OK\ OH N2 2007 19 and 1.
36% O 2. 434 Oi HZNONNO H OOH/ Nw2 2008
wo2@rdi4is 19% OO0 2. 440 NNOHH1I/ H2NrOr@ms2003/023785
NVe2 2009 19 and 1. 45% 0 0 2. 504 KNS HH S / O
OH NVe2 Ph Ph WD 2004/ 011418 PCT/ US2003/ 023785 181
2010 19 and 1. 570/. OO\ 2. 426 OHHI/ HZN CH
Step GIVe2

Following a similar procedure as that used in Preparative Example 10.55 Step
C, of WO 02/083624, published October 24, 2002, except using the product from Step
B above (780 mg), the title compound was obtained (0.46 g, 68%).

Examples 2001-2088
Following a similar procedure set forth in Example 210, of WO 02/083624,
published October 24, 2002, but using the cyclobutenedione intermediate and amine

indicated in the Table below, the following cyclobutenedione products were obtained.
See WO 02/083624, published October 24, 2002, for Preparative Examples 19, 19.2,
22,23.14 and 87.1.

Example Prep Ex of intermediate Product 1.Yield (%)

and Amine 2. (M+1)"
2001 19 and 3. 65%
Oi iO 4. 4865
N N
HoN H H
NMe,
O OH
NM
©20] NMe,
2002 19 and 1. 5%
Oi TO\L 2. 422
3 ' N N
HoN H H
O OH
NMe2
2003 19 and 1. 47%
Oj-;/[O 2. 462
N N N\
HoN A H 5
O O OH
NMez




2011 19 and 1. 6% 00 2. 469 H2N O RO H H O CONMe2
CON(Me) 2 NMe2 2012 19 and 1. 4%

wO20041@18 HH O OH NMe2 2013 19 and 1. 29% pOr®@S2003/023785
496 \ NNO H2ZNOHHOOH Nw2 C

o0 ",

2. 462 H2N /

Cl 2014 19 and
1. 17% 0 0 2. 492 / \ NN HNO- HH O OH Nw2
Ove Owve WD 2004/011418 PCT/ US2003/ 023785 182 2015
1007 and 1. 65% O O - 2. 466
2004 19 and 1. 74%
O /o) 2. 452
OMe
OMe j\_:i
N N
HoN H H
0 OH
NM62
2005 19 and 1. 71%
o:tfo 2. 452
N N
HoN H H
0O OH OMe
OMe NMe,
2006 1007 and 1. 18%
0,i iO, \L 2. 494
5 FsC N N 0
o H H
HN 0 OH
/\E}/ NMe,
2007 19 and 1. 36%
0) O 2. 434
- d
N N 6]
TS QH N7
o OH
NMe2
2008 19 and 1. 19%
Q 0 \4 2. 440
\:L N N O
H H H | Y.
HoN © 0o OH
\ / NM62
2009 19 and 1. 45%
0 0 2. 504
d -
HoN S N N S
2 ! p H H | p
o OH
NMe2
Ph Ph




):~0 FCNN HN (r) s - HH O N2 2016 19 and 1.
\ O HH QO H OV / O Nwe2

72%
waQdwnitiand 1. 22%
OH NMe2 2018 19 and 1. 5%
N H2 O=0H Nwe2 2019 19 d8d 1. 82% O o 2. 482
0 \ WD 2004/ 011418

~
)

0 0 2. 452 H2N I
OO0 2. 412 H2N O/ NH H | rOr/us2603/023785
OO0 2 425 N/ N HNN

N

NH2ZNNHH OOHO- O O~
PCT/ US2003/ 023785 183
2010 19 and 1. 57%
i 2. 426
< 0
" Q A[r
\ / NMGZ
2011 19 and 1. 6%
0 0 2. 469
=
: 0
HoN \ /
/ CONMe,
NMez
CON(Me),
2012 19 and 1. 4%
w O\\ / 2. 462
O N N
HoN l H N
O OH
NMe,
2013 19 and 1. 29%
O\\\ yO 2. 496
N N
H,N 0 H H
O OH
NMez
Cl
2014 19 and 1. 17%
O iO 2. 492
N N
HoN 0 H H
(o} OH
NMez
OMe




2020 1008 and 1. 49%

(O]

, N, _AO 2021 22 and 1. 45%

wO200M/00H1RH 2022 19 and 1. 35%
OH 2024 1010 and 1. 16% O 0 2. 414 H2N

2. 436 NHNHNOH O
""Co N HN H2N H

OO0 2. 440
O O 2. 482 9RCHIN2003/023785

/N O H HO 0\
Oo HHN\ 2026 19 and 1. 4883 0 0 2. 482 NNHNHH
O OH 0 0\ O WD 2004/011418 PCT/ US2003/ 023785 184
2027 1010 and 1. 13%
2015 1007 and 1. 65%
0 O s 2. 466
~/ !
F i i o)
: FsC N N
H2N o) 3 N H/\\“/\/)_
\ Y, o) OH
NM62
2016 19 and 1. 72%
o 0 2. 452
NI—KN OMe
HZN OMe H H
0 OH .
NM62
2017 19 and 1. 22%
@] O 2. 412
— -
H,N ; ° NHO IO
2 H Y
W o OH
NMe2
2018 19 and 1. 5%
2. 425
O\\ io
/ — N N/
N
H5>N N H
F 0 OH
NMe,
2019 19 and 1. 82%
O,j fo 2. 482
% \/Q I
N
HzN / OH
o}
O, o
o— N
o]
AN




%HHN 1O N 2028 1012 and 1.

2. 418 0 2N O O
O0 2. 440 HZNOOHHNONOH USOH 2029 19
OO0 2. 382 :)-N b//O H2N O O H HNP2D2B203/023785

OO0
39%
wanaa4b1146%5%
and 1. 39%9 00 2. 378 H2N OH HN/ 2033 19 and 1.
71% 0 0 2. 482 N\ O- OHG&EN/NHH O OO0 O
2034 1013 and 1. 45% O Q2. 487.9 Vi N- NOO 0 ™
HH HZN WD 2004/011418 PCT/ US2003/ 023785 185
2020 1008 and 1. 49%
o) 0 2. 436
= /
g N
0| "o |
) /N\)Lo/
2021 22 and 1. 45%
0 0 2. 440
s 7
H N 3
H,N © o) no N / Q
| / | oH /
:OH
2022 19 and 1. 35%
o) jo 2. 482
\ N N
HoN /N L H H O\
o) o
\ o]
)
2024 1010 and 1. 16%
0 0 2. 414
= /
3 OQ\N
O D
|
/N\
2026 19 and 1. 46%
o\\ //o 2. 482
\ N N
HoN N H H
4 OH
0 0
0 |
| N




2035 1014 and 1. 22%

OHHH 2 2036 1015 and 1. 27%
WO2@H/0 488 2037 87.1 and 1. 26%
NH2 HHNN HH O OHO OH 2038 1016 and 1. 28%
2. 433.8 NS\ NNOHHNJIH

002 461.8 N [/ -
OO0 2. 405.9 HZN N N

O O 2. 392

00O CHHHI

- 0 HN GsO

0 PgTHN2003/023785

OO0
/2039 1017

and 1. 34% OO0 2. 473.9 OSNN H2N O'"O CH H H 2040
19 and 1. 34% 0 0 2. 525 NNO HNOo HOHHN'
2027 N oj| O WbOP@@at} 011418 PCT/ US2003/ 023785 1. 13%
o} 0 2. 418
4 L H
by O > N z
i
/ /N\ /
2028 1012 and 1. 39%
0 0 2. 440
= /
B N
[ ) T H p
“oH
2029 19 and 1. 55%
0 0 2. 382
s /7
s N 3
/ /N\ /
2030 19 and 1. 39%
o} 0 2. 378
S / :
: N 3
Ao |
/N\
2033 19 and 1. 71%
Qj TO 2. 482
\ /S\\>\N N
HoN o N H H o
N 0 OH
o
o_ N
2034 1013 and 1. 45%
C\ O (//O\l/ 2. 4879
: o e} (@] OH .H /
HoN \
- Y




186 2041 23.15E and 1. 67%
OH H H 2042 1300 and 1027 1. 33%
10 HO H H 2043 1203 andprD2B2a3/023785
002 468 N, s ):t NN OHOHH ( / 2044 19 and

1. 26% OF 2. 466 N (r) O8H HN O Fi2NH' 2046
,NNOO\ 2 53 ¢

NI 02"
wa2004/011498 \
24%

~ NN

19.2 and 1. 27%

002 482 NHNO OGHON
H OO 2.

pNNHOHH O

2035 H2N (2047 2614ladd andt 1. 74% 2. 468 | S OO FN HEN22%
ON()HOHH ;\ i / 2. 4618
{ //\\ |
/\E)/
2036 1015 and 1. 27%
O O
N\ . o 2. 4059
: N - ?
-~ N N
0] OH H H
2037 87.1 and 1. 26%
6} O 2. 3920
) =05
H@\NH Hf"l/\n:Q\N N/\©
H H
O OH O OH
2038 1016 and 1. 28%
O O 2. 433.8
o=y
O
OH
/\E)/
2039 1017 and 1. 34%
O O 2. 4739
- o .
:: N\
o = N N \O
HoN \ O o oy H H Y4
/
2040 19 and 1. 34%
g O - 2. 525
H -~ N N 0
HoN \O T YLy
(A
b
(N
O\)




WD 2004/ 011418 PCT/ US2003/ 023785 187 2048 23. 15F and

1. 68% N S O 2. 468

waedeoipsand 1. 31%

O OH H H 2050 23.15F and 1. 41%
O0 O H2ZN O OHO H H |

490 o NNIO H2N O

I"SHNO G NNO |
/ F 'L N N ecTiH’dNG023785
/| 2. 496 Vi F S
O 0 2.

OQF 2. 462

OHHHBr Br

/ 20886 19 and 1. 66%
2052 19 and / O O 1.

/ HOHH

00

43% 2. 4990 ( NNOOOHHHL / Br O H2N Br
2041 23 15E and 1. 67%
0 0 2. 482
e
~ A0
7 o 04% fl\l fl\l I O
HoN \ O on H Y
/
2042 1300 and 1027 o o 1. 33%
H N A - 2. 440
NN, i\ _| =
o N~ N | O
Ono # iy /
2043 1203 and 1027 1. 24%
/ s \ O\\ //O - 2. 468
N, _ H
HO M t /
2044 19 and 1. 26%
@) @) 2. 466
\L A]Y@\ \\_// :F
= P B
N NN g
o O OHH ¢ |
H,oN \ > P
2046 19.2 and 1. 27%
oN N/ s O P \L 2. 535
JoN s
6 HO i H /
HyN
|/
2047 23.15F and 1. 74%
‘ » 2. 468
_§/ N S o\\ //O —
' o F ,,S‘ N | — 0
)= | Y -
/ HO | & /




1/ WD 2004/011418 PCT/ US2003/ 023785 188 2053 19 and

1. 76% OO0 2. 440 ~ NNNO H2ZNO1 O CH H H 2054
waaddandsl. 15% 0 O . 2. 473 O ~o~l N '1~ NrOrAisk003/023785

HON OO OHHH, Is 2055 19 and 1. 87% O O 2. 454

HON O N N O HO H H 2056 23.18F and 1. 52% \ 2. 516

rNS' OOHMH2NO ct Op HOH H Cl 2056A 23.15F and 1.

62% 2482 S OQIrNSOQO Qo NO HNHOHHW

2048 5004//011428.1PERNdS200d/ 023785 189 2057 23. 15F and 1;. 328/
A0% .
0% — \——-N S \ O\\ //O —
s — g
HoN O O’\\‘%J\N N O
2 \ O I , g
/ HO
2049 19 and 1. 31%
i O, O F 2. 462
F | F
v N = F
F -~ N 3
o o ! N O
HoN O OH H H [
| / | %
2050 23.15F and 1. 1%
2. 496
\/ /,_,} S \ NP L
AN A
. ; o o “Q\l?l f?l/\f/)"
2 HO
% -
2051 19 and 1. 66%
\L ' O\\ //O 2. 490
\! N = '
g NN
HoN \0 O OHH H LY
/ Br
Br
2052 19 and QO O 1. 43%
;1] \\_// 2. 490
g '?' N IO B
O OH H t Vel
HoN °
2 B
|




H3C 2. 482
CH3 2058 23.15F and 1. 71%

67%

-N S OO CH3 H3C |

02 482 NSHOOO H2N'

H3C 2.

.~ 0

482

HZN Oo OHHH

~NS OO-CH3
wolk4®114180 HZN ON H/ OH H H CH3 2059 1023 aad/u$2003/023785

1. 60% ~~ 2. 524 NS OO CHBHN o OH H H H3C CH3

2061 19 and 1. 34%
2004/ 011418 PCT/ US2003

41NO H 2060 1023 and

2. 48 OONN HZNO OHHHW
/023785 190 2062 19 and 1. 43%

2053 0O 4. 506 1%ardl \ O[F NN -f-F 1. 76%
O 2. 440
HoN \ O OH H ooy
/
2054 1024 and 1. 15% .
o. 0 2. 473
s OWe =81
S -
HN ° o//“/%)\'.\l 's\l/\"/\o)f
2 \ O OH H H Vs
/
2055 19 and 1. 87%
/ I e _ 2. 454
S N R (I O I
2 | O HO H no Ly
2056 23.15F and 1 52%
» 2. 516
VAR P N Y
F RN = A~
S o
HoN \ o HO it /
/
2056A 23.15F and 1. 62%
» 2. 482
5 RN .
s //\\ O
NN | 0N YYD
> \ > HO N f /




woO 20042064819 and 1. 25%
NNO HNOOHHO 0 2065 .19 and 1. 24% 0 OH3C CH3
2. 480 CH3 CH3 HBGC N N): ~
O 2066 19 and 1. 37%

OCF3 OOHHH/ F H2N 2063 19 and 1. 53% O OH3C CH3
2. 490 CHB3 CH3 ):~3 FHI CNNNF HNCF3 0 OHHH

0 0 CH3 2. 452 CH3 OpeB@sboogbl37ss

O O 2. 465

189\ O H2NO O CHH H/ 0/

NNHNO CHH

1.1 N W 2004/011418 PCT/ US2003/ 023785 191

2057 2067 {19 ar’d.-I5F 88% O H3C CH3 2. 458 CH3 gN ~ cHR1l. 40%
N FisG 2. 482
s N S ° —Chs
{ ') H cr /\S N\ 3
H,N Y N °
\ Y/ OH Ho Ly
CHy
2058 23.15F and 1. 711%
HsC 2. 482
5/ /,,N S ——CH
2 o nd 3\ \ o
H,yN % N
2 | oH He L/ e
3
2059 1023 and 1. 67%
(@] 2. 482
:S/ N S \ jg/o =
O S\ [ $
HZN ‘ O '(‘)’SlN N \ O
/ HO ¢ i /
2060 1023 and 1. 60%
0 2. 524
::/ Q\ S :/CHa
: s B
HoN © 4 N N 0
‘ / OH H \
HC o,
2061 19 and 1. 34%
2. 448
(7 ¢
N
~ N
1
HoN O OH H




HONO OHHH/ \ FF F 2068 19 and 1. 35% OO0 2. 490
HON ~ \ NNHHC /NOHC 0 d C 2069 19 and 1.
wW320640D14082. 482 f \ H2N N NH HN O OH O O - POTUS203023785
19 and 1. 69% 00 2. 464 H2N-1QD _\ NN NOHHH
QD O O WD 2004/011418 PABOUS2003/ 023785 192 2071

19 and 1. 71% 00 2. 494 / \ NNHN\ HH /NOH O

@)
2062 19 and 1. 43%
QO O 2. 506
| I
F
N OCF; O oH & H F
2
[ 2063 19 and 1. 53%
0 oHsG  cH, 2. 490
CHy j;/( CHy F
& F
HaC” N N F
H,N CF3 o on M H
2064 19 and 1. 25%
0 O CH 2. 452
O
o)
0 H3C/N\ﬂ/©\N N
HyN j e} OH H H o
(@]
2065 19 and 1. 24%
0 oG oy 2. 480
EHs ﬁ CHs o
O
H,N j 0 OH o
O
2066 19 and 1. 37%
| O\\ ,/O 2. 465
HAN O OH H H N/
2
I
N/




O 2072 1022 and 1. 54% Oo0 2. 467 ):t ~S~ NN O H2N

O0 0 OHHH 2074 13.32A and 1028 1. 42% :7?sO 2. 482
wO2004M1N1®© 05 HO H H 2075 19 and 1. 78% o 2. #860/USR2008/023785

N H2ZN O HOH H 2076 19 and 1. 25% 0 0 2. 402 N\ |

NN H2N O OH H H WO 2004/ 0#ila18 PCT/ US2003/ 023785

193 2077 19 and 1. 33% 0 o0 2. 502 NNNHNOOHHH

: 02 O EFEOE i OF
2067 19 and 1. 38%
o} o HC cy 2. 458
N\ 3
?Hs N /4 CH,
H3C/N N N F
H2N o ox " H
F F
F
2068 19 and 1. 35%
O\\ é,O 2. 490
N N
HoN \ \ /
N H H
Cl OH Cl
/ (e} .
cl Cl
2069 19 and 1. 73%
0
Qq //O 2. 482
N
HoN \ N\ /N
/ N H H /
O / OH 0]
O
o)
O\ \
2070 19 and 1. 69%
O O
\ // 2. 464
HoN N N
\ \ /
N H H
/ OH
@]
0 (¢}




2079 1021 and 1. 23% O 0O2. 40 HNONOOGHHH 2
1 2080 1021 and 1. 15% O O2. 476 NNHNOO OHH
2. 510 ~ MepcCYriush®smbi7ss

wol2@4/021418~ 2081 1029 and 1. 17%
SOO~FNs sS psi OO CH O O NH2 HH OH 2083
1020 and 1. 46% O O 2. 57 s O-Il NNN H2N O ~

\ /NN 2084 23.14 and 1. 80% O

OHHH/ O~ N N<
0 2 465 O N=_N \_1 I)'an
2071 19 and 1. 71%
O O 2. 494
HoN \ N\ N
N H H
/ OH
O
o—é
O
2072 1022 and 1. 54%
9 O 2. 467
/
A [eVeh-¢
E 0
: S N N
) | I
2074 13.32A and 1028 1. 42%
> 2. 482
o 0
A s
S 5
0//\\‘%J\N N/\Eof
HO & & /
2075 19 and 1. 78%
o] 0 2. 450
L O
g \ )
H2N O HO H H
2076 19 and 1. 25%
o) 0 2. 402
| ug
g \ )
HoN O OH H H
2




O0 HHH H2N WO 2004/011418 PCT/ US2003/ 023785 194

2085 23.14 and 1. 62% OO0 2. 493 NNNYNp H2NO
woBhH/M4A086 1019 and 1. 29% 2. 530 ci o0 o0 NPCDUS2003/023785

HZN O) NNO | CHHH 2085§§F.14 and 1. 30% O o 2.

499 Nt -- ): " \. NNO OHHH?2088 23.14 and 1

13% O02. 473 NNSN NCO~-SS H2NOOHHH

Anot her enmhodinment of this invention is directed

2077 the use of '&pdof thel conpounds descrjbed above ;_ gg;"
(e.gl, the conpounds pf [or B, /1. A, 3. OA™
and | the_fji nal conpoupds) pl 360s109- 360. 117,
368.32- 36§45, 1200- 1p11, g 531 w-and 2001- 2088,

or al pharRaceutical | y| accept aoh e rsal td (e. @l ci ym
or spdi um vatg thereof) for the manu a9t<bﬁ ¢ of
a nedi cane he- [ reat nent of acute 0" F

—

2079 1021 and 23%

0 ) 2. 440
-~
'
H AN r;l N/\E())—’
H H J

2080 1021 and 1. 15%
0] O 2. 476
NP o~
s _N e s
: ) N 0
o) O OH !
HoN | Ho )
2081 1029 and 1. 17%
’ » 2. 510
Me
> Me N St [0} O \ f
N S F s\ \ =
\ 7\ ]
S | 0" o N N
0 NH, H H
OH
2083 1020 and 1. 46%
o 0 o] 2. 573
S
Y S —
- / >
o N N /N
H,N i { _) oH Y 7 o)
V/ N _
N=—
N
<\ Y
2084 23.14 and o 1. 80%
Q - 2. 465
= /N\ N N O
~ ] | i I y/
HoN O, — Q -OH H H
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i nfl ammati on. Anot her enbodi ment of this invention is

directed to the use of any of the conpounds descri bed
wahoudi(«8g., the conmpounds of fornulas |IA | BPCLUSEY03/023785

3.0A and 10 the final conpounds of exanples

360. 109- 360. 117, 368. 32-368.144, 1200-1211, 1300 WO

2004/ 011418 PCT/ US2003/ 023785 195 1311, and

2085 2001- 2088, 03 1Agfanar nageut i cal Iy acceptabl e salt 1. 62%
(e.g.,| calciumor sodium or sol

at eot her@of ). for the 493
manuf acture of~-a nedi canent flor tr £ of acyte
LAV PSiweation ifs

i nfla ti onz Anot her odi 0
z N
5 cpnpoumds || /

directed to of HEhe

descr il beld2Mibov onPouftlis 'bf fof'nul
IB, 1/OA 3.0A i nal conpounds of exanp

360. 109- 360. 117, \368. 32-368. 45, 1200-1211, 1300¢ 1311,
and 2(001- 2088, or pharmaceutically acceptabl e salt
(e.g.| calciumoar sodiym or solvate thereof) for the
manuf adcture of _a i ment _for the treatnment of

I A

2086 r heumat oi d AP AFtis. 10 Another enbodi ment of this| 1 29%
invenjion is directed o aYinal c¢onpound of Exanpl és 530
2006, {2010, ___20/15, 2029, 20%, 203 ,0%038;,0 2039, 2047,
2050, | 2074, 2079 and :20/8'7', \Qr /a pharafeut¥cal Iy
accepf ab,q% .g., |cal ghum R4 T vat ¢
t her epf h di ments aPe fjrected to thg e of
t hese|conpounds~for the¢ manufac ur® of &' medi
for the treatnent\ of a¢ute inflammtion, or for
manuf act ur e of medi canment for the treatnent o
chronfc inflammation, ¢r for the nmanufacture of a

2087 Nedi canent 33{44nd€ treatnent of rneuanatoid artnriti $4. 30%

or fof the nanufacture of a di canment foo the 2. 499
treatprent of acute infla to,?; o, or£t he

manuf acture f a nedi car@/fo k ofo

chronfjc inf wory pain, or gor tthel manufac upe Df

a nedj cadht f he tfeatnent of Ucufe nellr opathic
pain, [or for tHe/Z0 mahufacture of a nedi canent
the treatment of \chronic neuropathic pain, or for the
manuf acture of a i cament for the treatnment of COPD.

Wil efthe presert inveption has been described in
conjuhction with specitic enbodinents set forth

2088 ghove| many?&l4@Fnatives, nodifications and vari ati pfs 13%
therepf wiLl be apparent o fhose of nayy skil |2 473
dil{d

in the art. SAll such al t&rRathiv [ catii ong 25
and varil_fah' e inten ta/fa thi mth Lrit
and sgopé %esew i nvertti oo 2004/ 0 18

PCT/ U2003/ 02

Another embodiment of this invention is directed to the use of any of the
compounds described above (e.g., the compounds of formulas IA, IB, 1.0A, 3.0A and
the final compounds of examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-
1311, and 2001-2088, or a pharmaceutically acceptable salt (e.g., calcium or sodium)
or solvate thereof) for the manufacture of a medicament for the treatment of acute
inflammation.

Another embodiment of this invention is directed to the use of any of the
compounds described above (e.g., the compounds of formulas IA, 1B, 1.0A, 3.0A and
the final compounds of examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-
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196 WHAT IS CLAIMED I'S: 1. A conpound of the fornula:

00 (IB)Y B'NNAS5HHand the pharmaceutically
weacerpianBe salts and sol vates thereof, wherei RCT/UA2(03/023785
sel ected fromthe group consisting of: (1) R7 RS R7 R$
Rl12 O Nand \ v ~/ Oand H®52) 7 RB 7 R8 12 R N
and I \ O v wherein said rings of said -A groups are
131 15%26(}4&@83\{' 63‘? éhéﬁn@ce‘iﬂi@:ﬁﬂ*éé@éﬁtébﬁaﬁﬂ (eg. ¢ calcmm or sodium)

i'ndependent [y sel écted fromthe group consisting of:
or scigatgrtbenssf) m&amaurfaz:tw@l efa swdicamentfor theotnpatment of acute
consil sting of: (1) RS R4 4R R3 Rprovided that R3 for
oup is selected fromthe group consisting of:

C%Q&ﬂy&%%dimgﬁﬂoﬁh% intHtbrisfiifedildH o thid dde &F dnybflthe

compounds described above (e.g., the compounds of formuias IA, 1B, 1.0A, 3.0A and
the final compounds of examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-

1311, and 2001-2088, or a pharmaceutically acceptable salt (e.g., calcium or sodium)

infla

or solvate thereof) for the manufacture of a medicament for the treatment of
rheumatoid arthritis.

Another embodiment of this invention is directed to a final compound of
Examples 2006, 2010, 2015, 2029, 2034, 2035, 2038, 2039, 2047, 2050, 2074, 2079
and 2087, or a pharmaceutically acceptable salt (e.g., calcium or sodium) or solvate
thereof. Other embodiments are directed to the use of these compounds for the
manufacture of a medicament for the treatment of acute inflammation, or for the
manufacture of a medicament for the treatment of chronic inflammation, or for the
manufacture of a medicament for the treatment of rheumatoid arthritis, or for the
manufacture of a medicament for the treatment of acute inflammatory pain, or for the
manufacture of a medicament for the treatment of chronic inflammatory pain, or for the
manufacture of a medicament for the treatment of acute neuropathic pain, or for the
manufacture of a medicament for the treatment of chronic neuropathic pain, or for the
manufacture of a medicament for the treatment of COPD.

While the present invention has been described in conjunction with specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives, modifications

and variations are intended to fall within the spirit and scope of the present invention.
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196
WHAT IS CLAIMED IS:
1. A compound of the formula:
A
= B)
B
N N—A
5 H H

and the pharmaceutically acceptable salts and solvates thereof, wherein:

A is selected from the group consisting of:

(1)
R’ R® R 12 o
Ve
WN and ‘Lz)<©i ]
&
0" :and
10
(2)
R’ R® R’ R®

1%)%@’ and ‘Q)<©:O:|

wherein said rings of said A groups are substituted with 1 to 6 substituents each

independently selected from the group consisting of: R® groups; and

15 B is selected from the group consisting of:
(1)
RS
R% R®
R3
RZ

g_ IL—RM R4 N
|Cl) I BN R



S R3 R2 WD 2004/011418 PCT/ US2003/ 023785 198 (8) R3

S N R~ (99 RI2 RANO RI5 ™ ; (100 R4 NJ,,
wol20@/0Ri40 10 (11) RA N i \ R 3 OH (12) ReeT/US2003MR23785

R4 R3 OH 15 197

(2)

3)
(4)
®)
10 (6)

(7)

12
R NN
A\
=
Ra)\e_g
R -
R
57\
T
R3
R -
R12
/
NN
|/
R3
R -
R10
12
R\
N7\
S~
Ra)j?_%
RZ -
R12
R10 |\1
W
R3
R . "
R4
/ S
R3 —
R, .
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WD 2004/ 011418 PCT/ US2003/ 023785 199

RSBNOH (14) R R4R N M 5 H
wd-200MH114R80 10 (16) RS 4 Rs Ri11 \

2004/ 011418 PCT/ US2003/ 023785 200
R11 N-NH ; and (18) 198

(8)

9

(10)

(12)

(13) 0 R4 Rs
(15) R5 R4 R6 N-

NH Ri o WOPCT/US2003/023785

(17) R5 R4 R6
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RlI1 S 5 R3 R2 RRis selected fromthe group
consi sting of: hydrogen, OH -C(O OH, -SH,

WOSMRNRIGR1L4, - NHC(O) R13, - NHSO2NR13R14, - NHSORRL2S2003/023785

-NR 13R14 -C(ONR 13 R 14, -C(O NHOR13, -C(O NR13H, -
S(02)OH, -OC(O R13, an unsub¥i9tuted heterocyclic 10
acidic functional group, and a substituted

het er ocfi@)i ¢ acidic functional group; wherein there
are | to 6 substituents on said substituted

het erocyclic acidit functional group each substituent
bei ng i ndepe sep®ected fromthe group consisting
of : RO groups; R3 and R4 is independently

sel ected fromt up consisting of: 15 hydrogen,
cyano, hal og&l, alk 'ﬁal koxy, -OH, -CF3, -OCF3, -NO2,
-C(ORI3, -(C( O) C( O NHR17, -C(O NR13R14,

- SQO(t) NR13R14, )Rl _C(ONR 13 OR 14,
unsubstituted or substltuted aryl, unsubstituted or
substituted heteroaryl, R31 R13 ~OR13 P-R31 R14~ N |
1 and d144 O R30 N R 20 wherein there are 1 to 6
substituents on sakd substituted aryl group and each
substituent is in--pendently sel ected fromthe group
[ : and wherein there are 1 to
6 substituents @ fi d substituted heteroaryl group

j 5 i ndependently selected from
the group congistimg @ . RO groups; WO 2004/011418
PCT/ US2003/ 023 each R5 and R6 are the sane or
di fferent and are N pdependently selected from the
group consi sting of hydrogen, hal ogen, alkyl, al koxy,
-CF3, -OCF3, -NO2, -C(OR13, -C(OOR13, -C(O NR13R14,
- SO~t ~ R14, -C(O NR13CR14, cyano, unsubstituted or
substi tut ed aryI and unsubstituted or substituted
het eroaryl group; R°5 wherein there are 1 to 6
substituentsgaen said sgbstituted aryl group and each
substituent 1s™ yendent|ly sel ected fromthe group
consi sting of: ; and wherein there are | to
6 substituent O~ substituted heteroaryl group
and each SUbSBLI entis independently selected from
the group cons m%g of : RO groups;

(16)
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each R7 and R8 is independently selected fromthe
group consisting of: H, to unsubstituted or
weoeubsHoitaag ed al kyl, unsubstituted or substitut edTasyi03/023785
unsubstituted or substituted heteroaryl,
unsubstituted or substituted®®tylalkyl, unsubstituted
or substituted heteroaryl al kyl, unsubstituted or
substi t@t7gd cycl oal kyl, unsubstituted or substituted
cycl oal kylal kyl, -CO2R13, - CONR13R14, al kynyl,
al kenyl , and cycl oal Renyl; and wherein there are one
or nore substitgentsion gaid substituted R7 and R8
groups, i s wherei m substitutent is independently
selected fromthe D copsisting of: a) hal ogen, b)
-CF3, «¢) -Cg ¥3, 20 e) -NRL3R14, f) -NO,
g -CN, h) -SO02C0R g{ -Si (al kyl )3, wherein each
al kyl is |ndepend%n Fb select@dd 25 ) -Si(aryl)3,
wherei n each al kyl is independently selected, k)
-(R13) 2R14Si, wherein each R13 is independently
selectgdg8) 1) -CO02R13, m) -C(O NRL3R14, n)
-S02NR13R14, 30 O -SO02R13, p) -OC(OR13, Q)
-0C( 0 NR13R14 MNg: W%%C(O) R14 , and WD 2004/ 011418

-NR13C02R14; each R9 is

PCT/ US2003/ 0R%
i ndependently se ‘ect/ed
a) -Rls b) hal og n, 5 c) - CF3,

romthe group consisting of:

R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
-SO,NR™¥R™, -NHC(O)R™, -NHSO,NR™R", -NHSO,R" , -NR"*R™, -C(O)NR"*R™,
-C(O)NHOR™, -C(O)NR™OH, - S(02)OH, -OC(O)R™, an unsubstituted heterocyclic
acidic functional group, and a substituted heterocyclic acidic functional group; wherein
there are 1 to 6 substituents on said substituted heterocyclic acidic functional group
each substituent being independently selected from the group consisting of: R®
groups;

each R® and R* is independently selected from the group consisting of:
hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, -OCF3, -NO,, -C(O)R™,
-C(O)OR™, -C(O)NHR"", -C(O)NR™®R™, -SOyNR™R™, -S0R"®, -C(O)NR™OR™,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

R3! ,OR13
é—é_Rm R14/ ll
! “R14

/
R30

wherein there are 1 to 6 substituents on said substituted aryl group and each
substituent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each

substituent is independently selected from the group consisting of: R® groups;
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d) -COR13, e) -OR13, f) -NRL3R14, g) -NO2, 10 h)

-CN, 1) -S02R13, J) -SO2NR13R14, k) -NR 13COR14,
wOR4ODNRE3R14 , 15 n) -NR13CO2R14, n) - CO2R1BCT/US2008M23785

1--e NN H 20 p) alkyl substituted with one or nore

-OH groups, q) alkyl substi td¥led with one or nore -NR

13R14 group, and r) -N(R13) SO2R14; each R10 and R1l

i seaohdePenddrtt ang thel samedr ﬂrffemntrancgamupdepesdatﬂymplmted from

the 91@%@023%53@? by&r&%hbhl%boeggglk&ﬂ( %}E@xs soch ;
NOz, YOI, a""@?& NR13 NRw@?(o N%s&liﬁmoé ) Rl R PR evano.

unsubgtitubed Bﬂgubstlts’@cbanyemnﬂrmmubbhu@eabopsubstﬁutadl h&jem:faryl group;
stitute

whergﬁtrh%g%']ﬁ;‘aé%% suastuptiS phcedd stbSiuBAAuhBup ad each
subsHARMR inlde B ge@ﬁ% ? ét%btﬂ%rﬁ‘ihé‘ Yoa Mﬁsxsﬁﬁ&&ipﬁg'drﬁhﬁg and

or substit unsu stltute
whergirbttare ared tal(kyﬂ:bstmmtbm sad edbahttut;awsetemargbgroup and each
stituted or bst

I | kyl al k
subsﬁé%é\?a eRprdeatyr SelstlaENbIne batbapgsting o B Groups;
| RUSAH R Iﬁ(ﬂ@)é‘)@e%g 046t froR(the\reBoR3i31iRg of: H,

20 substi t ut ed rou and each substituent is
unsubstiepehde aubrytlts@lde@lkﬂdunwbﬁtrtuted @reupstitted apl i unpubstituted or

subsﬁ?utgd %eperoaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, -CO2R", -CONR'™R", alkynyl, alkenyl, and cycloalkenyl;
and wherein there are one or more substituents on said substituted R” and R® groups,
wherein each substitutent is independently selected from the group consisting of:

a) halogen,

b) -CFs,

c) —-CORP,

d) -OR",

e) _NRR™,

f) —NOa,

g  —CN,

h)  -SO,OR®,

i) —Si(alkyl)s, wherein each alkyl is independently selected,
j) -Si(aryl);, wherein each alkyl is independently selected,
k)  —(R™)R"Si, wherein each R™ is independently selected,
1) —COsR",

m) —C(O)NR™R™,

n)  —SO,NR™R",

o) —SO.R®,

p)  -OC(O)R®,

q) -OC(O)NR™R™,

r)  -NR®Bc(O)R™, and
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each R13 and R14 is independently selected fromthe

group consisting of: H  unsubstituted or substituted
wabkbogoi1aassubst it ut ed or substituted aryl, PCT/US2003/023785

unsubstituted or 5 substituted heteroaryl,

unsubstituted or substituted0#ylal kyl, unsubstituted

or substituted heteroaryl al kyl, unsubstituted or

substityyed cnH'@@ablxt4. unsubstituted or substituted

cycl oal kyl al kyl , unSubstituted or substituted

heeachoBY i3 independeantyt selected foem thalgsoup goesisting of:

fluoroal kyl, aad unsubstituted or substituted

heteroc? | oal'kyt al kyl ; wherein there are 1 to 6

substi tgpnt shamgeal d substituted R13 and R14 groups

and each” 10 substituent is independently selected from

the grodp coffsisting of. alkyl, -CF3, -OH al koxy,

aryl, aryl al kyl R1f3I uroal kyl, cycl oal kyl,

cycl oal Qil al k IO het eroaryl, heteroaryl al kyl,

- N(R40) &) - CLOFOR15, - C(O NR15R16, -S(O tNRL5R16,

- C( O R15, -SOZgé%i rovided that R15 is not H, hal ogen,

and - NBIC(O i or 15 R13 and R14 taken together

Wi th HF1§ nit_r'gﬁen they are attached to in the groups

-C(ON BR14NR& - SO2NR13R14 form an unsubstituted or

substi tu{ ed sgNyrated heterocyclic ring, said ring

optionally containing one additional heteroatom

sel ecteld ~fro¥®eRé, group consisting of: 0, S and NRIS;

wher ei n,\t her repdBdi® 3 substituents on the

substit%t ed %@?'ﬁ@eg R13 and R14 groups and each

substi tkent iNR'PCiORENdently 20 sel ected fromthe

group consisting. of.; .al kyl, aryl, hydroxy,

hydr oxyll ky! :-CQ%J%QW@, al koxyal kyl , “aryl al kyl ,

fluoro yl, _ $ogldwsl , cycl oal kyl al kyl, heteroaryl,

het er OMI al k@Fa @gf’rl#nb, -C(O OR15, -C(O NR15R16,

- SO NR1BR16, -GO4RI’R15, - SO2R15 provided that RI5 is

not H, -NHC(O) NR15R16, -NHC(O) OR15, hal ogen, and a

heteroc?):l oal kenyl group each R15 and R16 is

i ndependently selected fromthe group consisting of:
H, 25 al kyl i;;:gﬁl/N ryl al kyl, cycl oal kyl and

het er oaryl ; 1§ sglected fromthe group consisting
of : -S02al kyl, -S(QaNyl, -S02cycl oal kyl, and

- S02het eroaryl ; 8 is selected fromthe group
consisting of: H, alkyl, aryl, heteroaryl, -C(OR19,
-S02R19 and -C(O N R19R20; 30 each R19 and R20 is

i ndependent |y, sel ect. fromthe grou nsi sting of:
al kyl , g};\r yl X'éxﬁshﬁ?éi'@gﬁgwﬁh;0'?93,891*@@5@3%9%% om t he
group c@nsi shidOsuMistitlAbY With SrYE bPAlokY LINR'ERI* OglrU@%, aRd
- S02R15"provi ded, that Ri15'i's not H WO 2004/ 0114 8
PCT/ US2003/ 0(REZSO,R™,;

each R'" and R" is independently selected from the group consisting of R*,
hydrogen, alkyl, halogen, -CF3, -OCF3, -NR™®R™, -NR"*C(O)NR™R™, -OH, -C(0)OR®,
-SH, -SOENR™®R™, -SO,R™, -NHC(O)R"®, -NHSO,NR¥R™, -NHSO,R™,
-C(O)NR™®R™, -C(O)NR™0OR™, -OC(O)R™ and cyano;

R™ is selected from the group consisting of: hydrogen, -C(O)OR™,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted
or substituted arylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted alkyl, unsubstituted or substituted cycloalkylalkyl, and unsubstituted or

substituted heteroarylalkyl group; wherein there are 1 to 6 substituents on the
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204 each R31 is independently selected fromthe group

consisting of: unsubstituted alkyl, unsubstituted or
weubsioiiaaged aryl, unsubstituted or substitut eBCT/US2003/023785

het eroaryl and unsubstituted or substituted

cycloal kyl ; wherein there a2831 to 6 substituents on

said substituted R31 groups and each substituent is

substmuﬂ@@eaﬁ%i FIUps arel esttesubstioeitie ug:re%mudeﬁﬂy @BfdcEéd flBm the group
: E hal ogen and - CF3; each R40 is 1 ndependently

COﬂS%héﬁf Bf@#m% he group consisting of. H alkyl and

Cyé%c‘ﬁ vl g ﬁmqs dépddehtd's téloof F pc%%gtl% of: H,
1PLgent o™ Kt

erei séel’ec rom

unsubsﬁm@i Oﬂgul@sftltut(edi)alIR/I unsubs‘RRIt@dbd@detﬁ‘tateﬁM Qingulbistituted or
tqroup i s sel ected fromt e group consjsting
subs rawy!, unsgbritytes RoRdbstityted arpakyl unsubrstltyt%er

S“bSﬁ*yf%%“s%Saﬁaﬁ%Q“%&‘fﬁéﬁ%‘ééf e ctoHlgdl dnsabstiuted or

substituted cycloalkylalkyl, unsubstituted or substituted heterocyclic, unsubstituted or
substituted fluoroalkyl, and unsubstituted or substituted heterocycloalkylalkyl; wherein
there are 1 to 6 substituents on said substituted R'® and R™ groups and each
substituent is independently selected from the group consisting of: alkyl, -CF3, -OH,
alkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
-N(R*®),, -C(O)OR", -C(O)NR™R'®,
-S(OXNR™R'6, -C(O)R™, -SO;R™ provided that R"® is not H, halogen, and
-NHC(O)NR™R'S; or

R'3 and R™ taken together with the nitrogen they are attached to in the groups
-C(O)NR™R"™ and -SO,NR'™R" form an unsubstituted or substituted saturated
heterocyclic ring, said ring optionally containing one additional heteroatom selected
from the group consisting of: O, S and NR'3; wherein there are 1 to 3 substituents on
the substituted cyclized R"™ and R groups and each substituent is independently
selected from the group consisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
amino, -C(O)OR", -C(O)NR'R'®, -SONR"R'8, -C(0)R", -SO,R® provided that R
is not H, -NHC(O)NR'™R'®, -NHC(O)OR', halogen, and a heterocycloalkenyl group

each R"™ and R'® is independently selected from the group consisting of: H,
alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl;

R" is selected from the group consisting of: -SO,alkyl, -SOsaryl,
-SO,cycloalkyl, and -SOzheteroaryl;

R™ s selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R"®,
-SO,R"™ and -C(O)NR'R%;

each R" and R is independently selected from the group consisting of: alkyl,
aryl and heteroaryl;

R¥ is selected from the group consisting of: alkyl, cycloalkyl, -CN, -NO, or
-SO,R™" provided that R™ is not H; -
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RlI2 N-NRZ3 RR 5 (5 RI0O RI2 N R3R2 (6) Rl12 RI10
)N RB R2; and 10 (7) R4 S R3 R2 3. The conpound

wofRod@dloai4arsl wherein Bis: R5 RA R6 Rl / RL4PEYIUS2003/023785
15 0 R2 WD 2004/011418 PCT/ US2003/ 023785 206 4. The
conpound of Caim1l wherein?4s: R5

each R*is independently selected from the group consisting of: unsubstituted
alkyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl and
unsubstituted or substituted cycloalkyl; wherein there are 1 to 6 substituents on said
substituted R®! groups and each substituent is independently selected from the group
consisting of: alkyl, halogen and -CFj;

each R* is independently selected from the group consisting of: H, alkyl and
cycloalkyl; and

tis0O,1or2.

2. The compound of Claim 1 wherein B is selected from the group

consisting of:

(1)

provided that R® for this group is selected from the group consisting of: -C(O)NR'"R",

RS 13
F|231 ’]\l N,OR
p—R31 14~ /1
g‘ll R | and SN
R

o) RSO,N
(2)
R12\ _N
N7
T~
R3
RZ .
(3)
R11
STN
=~
RS
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R4 R6 RL3N RI4~C | | OR2 R2is -OH and R13 and
R14 are each the sane or different al kyl group. 5 5.

woheodmonpeund of Caiml wherein Bis R13 / 1 BCY/USRDE/023785

N OR 6. The conmpound of Claim5 wherein R2 is -OH 10
7. The conpound of Claimé6 @rein RI3 and R14 are the
sane or different alkyl group. 8. The conpound of
Caim?7 wherein R13 and R14 nmethyl. 15 9. A conpound
selected fromthe group consisting of conmpounds of the
formul a€)1. OA, 3.0A, and the final conpounds of
Exanpl es 360. 109-36(, 117, 368. 32- 368.45, 1200-1211,
1300- 1311, and 2004-2088. 10. The conpound of Claim9
selected fromtfeNrowp consisting of 20 conmpounds of
the fornmulas 1. .0A. 11. The conpound of Claim
9 selected fro grooup consisting of the fina
conpounds of RExanp e¢s 360.109-360. 117, 368. 32- 368. 45,
1200- 1211, 1300-13%1, iand 2001-2088. .25 12. The
conmpound of any of Clains 1 to 8 wherein said conmpound
is a calciumor sodiumsalt. WO 2004/011418

PCT/ US2@9B/ 023785 207 13. The conpound of any of
Clainms 9 to 11 mhere%n said compound is a calciumor
sodi um sal t. R

R12\
NN
S~
R3
RZ -
(6)
R12
R10 /
N
|
R3
R? ; and
(7)
R4
/ S
R3 P
Ry
3. The compound of Claim 1 wherein B is:
RS
R* R®
13
R \N
R4/ ~c

I
o} R?
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5 14. A pharnaceutical conposition conprising an
ef fective anount of at |east one conpound of any of
wQahkei4ma14i8t 0 11 and a pharmaceuti cal |y accept aBC®1US2003/023785

carrier. 15. A pharmaceutical conposition conprising

an effective ampbunt of a cd&06 umsalt or a sodium

salt of at |east one conpound of any of Clains | to 11

angl a TtRe RBAPIRGEWICIAIN ¥ VASsrepi Blise carrier 16. The

use of at |east one conpound of formula I A for the

manuf acture of a nmedicanent f& treating a chenokine

medi at ed di sease, sai d chgmoki i at ed di sease

bei ng sel ected fromthe gro i I'sting of: 15 acute

i nfl ammat ory pain, chronic i at gry pain, acute

neur opat hi ¢ pain, chrqpﬂ%\c e ogpatfi ¢ pain, acute

respiratory distressfgyndrmne, delayed type

hypersensitivity reaction? atRerosclerosis, cerebra
R? isADIHC Bhdiree a'naqb‘erar@,eaeﬁttﬁeééﬁwéﬁaiﬁerém'aqvéﬁ :g‘?oup.

sclerosis, restinosis, angliogenesis, 0Steoporosis,

gingivitis, respiratory viruses, herpes viruses,

hepati tis viruses IY.. Kapqgsi's sarcoma associ at ed

vitus, t%%Fﬂ@PPPQP @ﬂ%'m?%rﬂﬁ&i s, pre-term

| abor, cough, pruritis, nulfi-gegan dysfunction,

trauma, strains, sprains,?cont dhs, psoriatic

arthritis, herpes, encephflitils rascul itis,

traumatic brain injurg“ CNE subar achnoi d

henor r hage, post surgical ti® iAterstitia

pneunonitis, hypersensitivity, crystal induced

arthritis, acute and chronic pancreatitis, acute

al coholjc hepatiti,s, pecroti.zin terqQecolitis,

ché:-oni clRg ﬁg&PPPE? %ﬁg@'%gmf@%%ﬁgls 2§ﬁdi sease,

ocular inflammation, retinopathy of prematurity,

di abetic retinopathy, macular degeneration with the

Wet. t ypEhecempotad oifdaioos newreinddVaandiRAt awathiesame or different
IklpoI nmyositis, vasculitis, acne, gastric and duodena
alKYIQre®R-s, celiac disease, esophagitis, glossitis,

ai rflow obstruction, airway hyperresponsi veness,

br onchi ect asi s, bronchiolitis,_br%nchiolitis

obB.i t erhrescompount ©f Bilanchiwhesginddr Rbhenethydough,

30 dyspnea, enphysenma, hypercapnea, hyperinflation,

hypoxem a, hyperoxi a-i nduced inflammtions, hypoxi a,

suy.gi CaA cbHp@unel emcted tod tHengrolipl daMdmting dfiioRsdcunds of the

uInDnag% hypertension, right ventricul ar
a

formuasck QAGHM, Bpdrthe Snat campedis of Bremplds 38M109G60s117, 368.32-

t ' l_.di j CAPD), granul ocytic

368 28 AR B L1 SO FREF aull 00%RB80 V0 2008 011416

PCT/ US2003/ 023785 208 ai rway di sease,

ventil ation-perfusion m smatchi ng, wheeze, colds, |

golft-, diheeempeund wéClaia %éa@@,tecg {ripsthergronptasssistipg of

' Lt perfusion injury and early

Conugﬁgkggﬁgh%gé&%ﬁé§gng%ﬁgg%6§mute i nfl ammati on, chronic

i nfl ammati on and rheumat oi d

11.  The compound of Claim 9 selected from the group consisting of the final
compounds of Examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-1311,
and 2001-2088.

12. The compound of any of Claims 1 to 8 wherein said compound is a
calcium or sodium salt. .
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arthritis, and 5 said conpounds of forrula | A being

represented by the formula: Ov (IA) A BAN N H H and
woheo4phansaceut i cal |y acceptabl e salts and sol varas2003/023785

thereof, wherein: A is selected fromthe group

consisting of: (1) R7T RB RTZRF R7 R8 N 10 R7 R8 R7 R8

R RB O\ NO\I N NOI / RT RB RT R8B R7 R8 R7 R8

S00/,-- YHIS RTRBRF R8I \ ° , 1 \ RrRa O

O~ RSOJ RO RO RO 0 W 2004/011418 ) ) .

PCI3. Us2Dns corgrend ooy of Glaings 9-t0 1R-wikgrein agidregmpeund is a

calcitim &r odiuth salf'.?$ RS YR

14. A pharmaceutical composition comprising an effective amount of at least

one compound of any of Claims 1 to 11 and a pharmaceutically acceptable carrier.

15. A pharmaceutical composition comprising an effective amount of a
calcium salt or a sodium salt of at least one compound of any of Claims 1 to 11 and a

pharmaceutically acceptable carrier

16.  The use of at least one compound of formula IA for the manufacture of a
medicament for treating a chemokine mediated disease,

said chemokine mediated disease being selected from the group consisting of:
acute inflammatory pain, chronic inflammatory pain, acute neuropathic pain, chronic
neuropathic pain, acute respiratory distress syndrome, delayed type hypersensitivity
reaction, atherosclerosis, cerebral and cardiac ischemia, osteoarthritis, multiple
sclerosis, restinosis, angiogenesis, osteoporosis, gingivitis, respiratory viruses, herpes
viruses, hepatitis viruses, HIV, Kaposi's sarcoma associated virus, meningitis, cystic
fibrosis, pre-term labor, cough, pruritis, multi-organ dysfunction, trauma, strains,
sprains, contusions, psoriatic arthritis, herpes, encephalitis, CNS vasculitis, traumatic
brain injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma, interstitial
pneumonitis, hypersensitivity, crystal induced arthritis, acute and chronic pancreatitis,
acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, angiogenic ocular
disease, ocular inflammation, retinopathy of prematurity, diabetic retinopathy, macular
degeneration with the wet type preferred and corneal neovascularization,
polymyositis, vasculitis, acne, gastric and duodenal ulcers, celiac disease,
esophagitis, glossitis, airflow obstruction, airway hyperresponsiveness, bronchiectasis,
bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae, cough,
dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia, hyperoxia-induced
inflammations, hypoxia, surgical lung volume reduction, pulmonary fibrosis, pulmonary
hypertension, right ventricular hypertrophy, peritonitis associated with continuous

ambulatory peritoneal dialysis (CAPD), granulocytic ehrlichiosis, sarcoidosis, small



RTRBRTRBOS 8R -'p 5RRRBRFRBiaSI| 10 R7

RBRT RB RT RBRI2 r- CG-O0/>" 11 NN N-NW
waQo/di4gd18 PCT/ US2003/ 023785 210 R7 R8 R7 RBCRUSER®3/023785
S I'i I N NNN RFTRBNZand NR8 R8 5 (2) R7 R8

R7 RB R7 R8 N 208

airway disease, ventilation-perfusion mismatching, wheeze, colds, gout, alcoholic liver

disease, lupus, burn therapy, periodontitis, transplant reperfusion injury and early

transplantation rejection, acute inflammation, chronic inflammation and rheumatoid

arthritis, and
5 said compounds of formula IA being represented by the formula:
o\\ //o
— (IA)
B
N N—A
H H

and the pharmaceutically acceptable salts and solvates thereof, wherein:

A is selected from the group consisting of:

(1)

R’ R8 R’ RS R7 RS
N ~N N\
0T 0
~N = 7
10 ’ , 1
R’ R R’ R® R' R® E
‘?2 N ‘?2 \N/O ‘421 N
| | ®
/N\O , = ’ ’

R’ R® R’ R® R’ R8

)g(/\s ;7&80\0 )g(/\o J~NH
Y N\), % ) % Y %)%‘\)’

15



Z1l x1 ANIi NRT RBRT RBRT RBO N CO\ I N N
10 R RB RT RBRT RBR7T RB/--S17-0/-0) NH R7 R8
W0 200401RI8SR8 S SO'~nJ n x X X ~( 0 8 R8 RBCTAS2008023785
2004/ 011418 PCT/ US2003/ 023785 211 R7 R8 R12 R7 R8 N
R8 p ~>u2, NONN R7/7R8 RER® RTR8 S ~\ N ~N N N=~
5 z and

R? R® R7 R®
ko ks
) %, U 9,
Y
R8
5 3 1 A
R’ R® R’ R®

10

R" Rr8 R®2 )7R<3 Si
/

Y Y S
) %’\'N/ @3



HO R8 R8 wherein the above rings of said A groups are
substituted with 1 to 6 substituents each

wondapendent | y sel ected fromthe group consi st Pag/usta3/023785
RO groups; 10 (3) R7T RB R7 RBRT RB OS 't2~\ R7 R8
R7 R$ O~ S 15 WD 2004/ 011218 PCT/ US2003/ 023785 212
R7 RB RT RB C I NNand 5 wherein one or both of
the above ringg” ¢ said A graips are sHbﬁsitut ed with
1 to 6 substityents each i e}@ndentl cted from
the group cokgi’st ',/\g?of: grougs; i}i@? R7 R8
and 0 O R$ 02f NR9 wher.einn t he~above/phenyl
rings of said A groups, are substituted w1 to 3 10
substituents each i ndependently selected fromthe
group consisting of: R9 groups; and (5) R7 R8 R7 R8
R7 RB NOO IIQQRN

oY e et

N , R8 R8
5
(2)
R’ R® R’ R® R’ R®
N
N ~ N ~
3x@ ”‘%Q “’%@
~N = =
R R R’ RS R’ R® ﬁ;
O T U
~ N\O 1 / , / ¥
10
R’ R® R’ R® R’ R R’ R®

Vs )k//\o 70 JNH
%)%‘\) % ) 1")%‘\% 22)%@

15



S NNNNRORO RFRERROR RBn 2n 15 W

2004/ 011418 PCT/ US2003/ 023785 213 R7 R8 R7 R8 R7 z |
w&zoRA1angl \R8 S s /~ R8Ba NON O R1I3 N R14 5p8rius2003/023785

sel ected fromthe group conﬁl sting of: R RS RS R4 4

R6 R4 R6 3 46R RNN2 -NH NNHRIO RS R5 R12

RARG4AsRA RNO

RY 8 pi2
R /R R? RS
) N /N
8 P | /> 7‘2,{,)% \
R N~y .
1 N
R" R® R’ R8 R’ RB

wherein the above rings of said A groups are substituted with 1 to 6 substituents each
independently selected from the group consisting of: R® groups;
10 (3)

R7 RB

8
R R R7 RS

*@5*@

15
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10

15

31/ RI1I1R11 RNHOH RIONNH 11 R12 12 R~ R ~
-N~N NNS\ Ai/ RBRRBRRR R 102 R RLO
wetd4R1148Ri o NN )IN3 3 RR R2 R3 R2 OH WOPCT/US2003/023785
2004/ 011418 PCT/U82003/0237§ 214 R12 O 4 N O N Css
4 RAR6E3I RRZIRZIN COH OH R4 R3 SAN S R11 S
R3 and Z2 ~~ 9 F RZ RB R2 5 nisOto6;
R’ R® R’ RS
orRive
= ~
X N N

wherein one or both of the above rings of said A groups are substituted with 1 to 6
substituents each independently selected from the group consisting of: R® groups;

4)
R’ R® R R
O']L Ra O_# RQ
RO R®

wherein the above phenyl rings of said A groups are substituted with 1 to 3

substituents each independently selected from the group consisting of: R® groups; and

®)
7
R RS R R8 R? RS

N ) 0] N

N zﬁ)ﬁr 9 N
?jl)i. /O N‘ />—"‘R %?_,)QL /S

N ~N N

R® ’ ’ R® ,

R” R8 _ R R RO
07 DU

1
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pisl to 55 Xis O, NH or S Zis 1to 3 Ris
sel ected fromthe group consisting of: hydrogen, OH,

woCi@odH18 - SH, 10 - SO2NR13R14, NHC(O) R13, PCT/US2003/023785

- NHSO2NR13R14, -NHSO2R13 , -NR 13R14, -C(O) NR13R14,
-C(O NHOR13, -C(O NRL13CH, -2%802)0OH, -OC(OR13, an
unsubstituted heterocyclic acidic functional group,
and a substitutgd heterocyclic acidig¢ functional
group; wherein Rere are | td?76R§uliTstituents on gaid

substit ut ed g lic acidi oXfungiiaonal grdipR ea
substituent beingiin er;%w S ectRed froma,?{ega %nd
group consisting o&\'R9 15 groups, each R3 an RR s

i ndependently selected fromthe group comsisting of:
hydr ogen, cyano, hal ogen, al kyl, al koxy, -OH -CF3,
-OCF3, -N®2, -C(OR13, -C(OOCR', -C(ONHR17,

- C(O) NRL3R14¢ - SQht) NR13R14, -SQ(t)R13, -C(O) NRL30R14,
unsubstitute 7 substituted aryl, unsubstituted or
substituted %tergaryl, 20 R31 N13 OR 13 P_R31 R14~ N
I I and C'" 1 ORR30 -° N R WO 2004/011418

PCT/ US2003/ 023785 215 wherein there are | to 6
substituents on said substituted aryl group and each
SUB§s sdluerld fremithdgpeupsleonsigtimpebect ed from the group
consisting of: R9 gr oups; and wherein there are 1 to
6 substRiuents on sai dR8ubstituted heteRbaryl group

angs each swpstit s i ngeepend el egsed from
thg ) JLRr?sisti ngyef : RO group?;ﬁd i and R6
are t Ame pr diffg eml ang are ind dentsl y

seF' ey t he \gr 09 cosisi sti ng

hal ogen) , algyl, al koxy! -3, - QCF3\\- N2, ,

(0 ORR3, - () NRLARIY, - 'sO-t ~NR13RIZNH ¢ O) NRL3COR14,

cyano, unsubstituted o#*substituteﬂoaryl, and

unsubstituted or substituted heteroaryl group;

wherein there are | to 6 substituents on said

substitutegsaryl group and each 10 substituent,js

i ndependenyly sel ected from tfie group consistﬁng of :
ange aregél to 6REUbsNit ueats

roup and eafh

RS =
] OH k]
12 R IR12
R
\ S A\ | /
== —
R3 R3 R® ,
R? . R2 ’ R?
R4
R10 R12
12
RN R N N



substituent is independently selected fromthe group
consisting of: RO groups; each R7 and R8 is

wondapendent | y sel ected fromthe group consi st Pag/usta3/023785
H, unsubstituted or substituted al kyl, unsubstituted
or substituted aryl, unsubst2td4ited or 15 substituted
heteroaryl, unsubstituted or substituted aryl al kyl,
unsubstituted or substituyted heteroarylal kyg,

unéybst tuted or substituted c¥cloalkyl ubst it ut ed

Ntuted cycl I R14,
alkyn | kenyl , and yclq Ikenyl and eq in there
ar es re subsgl n sald Sy it R7

s, wherfein each ubstltutptent i
mdepen@éht y selected fremn the group consigiing of:
20 a) halogen, b) -CF3, «c¢) -CORI3, d) -OR13, &)
-NR13R14, 25 f) -NO2, g) -CN, h) -S020R13, i)

- Si (al kyl) 3, wher e|€ each al kyl is independently
selected, ) -Si(aryl)3, wherein each alkyl is
wherein

90, y ssehRgt ed, 3, m
n R14, WO 20

2003)9023785 216 - S02R13, Jﬁ O RL3, Q)
r) -RR 13C(OR14 , dhd 5'S) -NR

- O( :
13CO2R14; R81 is selected fromthe group consisting
of : hydrogen, al kyl, cycloal kyl and cycl oal kyl al kyl ;
eagly % 65 |ndependently sel ected fromthe group
consi sting of:

pis1to 5;

Xis O, NH, or S;

Zis1to 3;

R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
-SO,NR™R™, -NHC(O)R™?, -NHSO,NR™R™, -NHSO,R™ , -NR"*R™, -C(O)NR"®R™,
-C(O)NHOR', -C(O)NR™OH, - S(0)0H, -OC(0O)R™, an unsubstituted heterocyclic
acidic functional group, and a substituted heterocyclic acidic functional group; wherein
there are 1 to 6 substituents on said substituted heterocyclic acidic functional group
each substituent being independently selected from the group consisting of: R®
groups;

each R® and R* is independently selected from the group consisting of:
hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, -OCF3, -NO,, -C(O)R",
-C(O)OR™, -C(O)NHR"Y, -C(O)NR®R™, -SO4NR™¥R™, -SO4R ", -C(OINR"0OR™",

unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

R31 ,OR13
|

] C\

o R4

/
R30
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a) -R13 10 b) halogen, <¢) -CF3, d) -COR13, e)

-OR13, f) -NRL3R14, 15 g) -NO2, h) -CN, i) -SO2R13
WOR4BIPMRI3R14, k) -NR 13COR14, 20 1) - CONRLBBIAIS2003/023785

n -NR13CO2R14, n) -CO2R13, o) N~ /~/N NN H 25

p) al kyl substituted with o@d450r nore -OH groups, Q)

al kyl substituted with one or nore -NR13R14 group, and

wherg?gl th%g%?% $Q8Fé1ﬁujebs%féht5b9 s%ﬁlﬂjsﬁﬂétith%d ﬁ@fg%ﬁﬁaﬁé ¥ach

ect romt group consisting of Rl
substitueénbgeindepkkgentiyhsslegted, frontiise gravgraonsisiigefi R° groups; and
rerp b ec SR Bk 8 UL B8R RS pp an oot
S R G s s L o RO S S corbd
f remoht Reagd Riparedhe isemengr differéntandgrie, indepeydgritty, selected from

the oEbiiR epneiptied RERIBERD) hobERLS il Tt -OCFs.
NOZUR S IR | (OISO, SOTNR R, yane
unsubstituted or substituted aryl, and unsubstituted or substituted heteroaryl group;
wherein there are 1 to 6 substituents on said substituted aryl group and each
substituent is independently selected from the group consisting of: R® groups; and
wherein there are 1 to 6 substituents on said substituted heteroaryl group and each
substituent is independently selected from the group consisting of: R® groups;

each R’ and R® is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, -CO.R"?, -CONR™R™, alkynyl, alkenyl, and cycloalkenyl;
and wherein there are one or more substituents on said substituted R” and R® groups,
wherein each substitutent is independently selected from the group consisting of:

a) halogen,

b)  —CkFs,

c) —COR®,

d) —-OR®,

e) _NR®R™

f) —NOg,

g) —CN,

h)  —SO0R®,

i) —Si(alkyl)s, wherein each alkyl is independently selected,
i) —Si(aryl)s, wherein each alkyl is independently selected,
k)  —(R™),R"Si, wherein each R™ is independently selected,
)  —COR®,

m) —C(O)NR®R™,
n)  —SO:NR™RM™/



substituted al kyl, unsubstituted or substituted
cycl oal kyl al kyl , and unsubstituted or substituted
waeb@rooany! al kyl group; wherein there are 1 toP6T/US2003/023785

substituents on the substituted RL2 groups and each
substituent is independently2ifel ected fromthe group
consisting of: RO groups; 10 each R13 and Rl14 is
indepen@pntlysggkétted fromthe group consisting of:
H, unsubstituted ogssubstituted al kyl , unsubstituted
or subsk) t ute@COYR, ", unsubstituted or substituted
heteroaryl, u Rhsged or substituted aryl al kyl,
unsubstéguteaegﬂesgh% ituted heteroaryl al kyl ,
unsubstt ut edNRBGRY t ah@d cycl oal kyl, unsubstituted
or substituted1§£élo | kyl al kyl , unsubstituted or

5 substi t®)t ed hRere@yBIi ¢, unsubstituted or 15

SUbst. | e I : Sk
dbetis oileied TBH 6 dtbm B RtS - hibe, S prciapliyt and
cycloklkydalRylsubsti tuents on said substituted R13 and R14
groups_and each substituent is independently selected
f regah Re igindepeaderisselpgied from kg groupcransisimyg of:
al koxy, _aryl p,@aryl al kyl, fluroal kyl, cycl oal kyl,
cycloali&lalﬂ?l: het eroaryl, heteroaryl al kyl,
10 - N( R40) - Q&g 5, - C( O NR15R16, -S(O) tNR15R16,
_C(O R15, -S02R15 provided that 20 R15 is not H,
hal ogerg) and-GINHC( O) NR15R16; or R13 and R14 taken
togethqh\Mt[ﬁiﬁgsnitrogen they are attached to in the
groups -C(0O R14 and - SO2NR13R14 form an
unsubsté)t ut edOR'3,substituted saturated heterocyclic
ring, said ri ional ly containing one additiona
heterod§0n1sépgg#§&' fromthe group consisting of: O,
S and 8, Wisrein there are | to 3 substituents on
25 the Substitut'ed cyclized R13 and R14 groups and
each sumstitd8Nt is i ndependently selected fromthe
group cpnsi sty @f : alkyl, aryl, hydroxy,
hydroxyglkylj qioxy, al koxyal kyl, aryl al kyl,
quoroqbkyIHEngh@@hﬁyl, cycl oal kyl al kyl , heteroaryl,
het er oar yl al kyl am no, -C(O OR15, -C(O NR15R16,
- SOt NRI§R16, ~NB{IG@RY’, - S02R15 provided that R15 is
) not H, ,; NHC( C%@W%r@ - NHC( O) OR15, hal ogen, and a
0 heteroé}cloaT oup, 30 each R15 and R16 is
indepeqq?nthqRékﬁgygﬁ fromthe group consisting of:
H, al kyl, ar I,1§rylalkyl, cycl oal kyl and heteroaryl;
R17 is Bel e RTom the group consisting of:
- S02al kyl , -S02aryl, -S02cycl oal kyl, and
- SO02het€roaryl; WO 2004/011418 PCT/ US2003/ 023785 218
R18 is selected §raomthe group consisting of: H,
al kyl, aryl, Nl’ -C(OR19, -S02R19 and
- C( O) NR19R20; l

15

N—N
H

25

p) alkyl substituted with one or more —OH groups,

q)  alkyl substituted with one or more -NR"™R" group, and

r) -N(R"®)SO.R™;

each R'® and R'" is independently selected from the group consisting of R"3,

30 hydrogen, alkyl, halogen, -CF3, -OCF3, -NR"™R™", -NR™®*C(O)NR"*R", -OH, -C(0)OR™
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each R19 and R20 is independently selected fromthe

group consisting of: alkyl, aryl and heteroaryl; 5
we2m4ig1a8l ected fromthe group consisting of: parkgkg3/023785

cycloal kyl, -CN, -NO2, or -S02R15 provided that R15

is not H each R31 is indepé@idently selected fromthe

group consisting of: unsubstituted alkyl,

-SH, uséjg?@rfz SRt &%c@gwwmaorﬁ:\ﬂ@i -N%oszéwétJNHs@R@r

t ut ed heteroar unsubstituted or

-C OWB%%R%{@(@)NRP@R f(,y-IOC w)gaﬂaeandwen@, are | to 6
10 3
SR S Bt e gronn s oRR skt T Sy o dh DN oI,

unsu%ﬁw@ed épgﬁbﬁitht&i @nyl Lmlstwémutb%! S ibdindted @%&ero@@q hunsubstituted
'S |nde&en ently selected fromthe group

or subshtutsd aﬁsga 0 UIFISUb‘ﬁtl(tytedaﬁcsub@ymt@@w?lpalkdhdJFtSUbStltgtelef

subsyt AT b B Tk BRI, Fniidimsypstituted or

subsBfutdH BetbrbBAHalkA gfr@hpt Whéreiti ShHteidie Sleﬂo@b@@stftﬁéﬁﬁstdiﬁthe
group Rign& sting of: -C(O NR13R14, R31 R13 OR13 N

substplut@d gg[oumanqheaph substityeat isindependently ng@ted fqom the group
ConSM@h%qgshQ 141 ,PCT/U82003/023785 219 (2) R12 "

each R™ and R14 is independently selected from the group consisting of: H,
unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted cycloalkylalkyl, unsubstituted or substituted heterocyclic, unsubstituted or
substituted fluoroalkyl, and unsubstituted or substituted heterocycloalkylalkyl; wherein
there are 1 to 6 substituents on said substituted R*® and R™ groups and each
substituent is independently selected from the group consisting of: alkyl, -CF3, -OH,
alkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
-N(R*),, -C(O)OR'S, -C(O)NR™R'®, -S(OYNR™R', -C(O)R™, -SO,R" provided that
R"% is not H, halogen, and -NHC(O)NR"R'; or

R and R taken together with the nitrogen they are attached to in the groups
-C(O)NR™R™ and -SO,NR"™R" form an unsubstituted or substituted saturated
heterocyclic ring, said ring optionally containing one additional heteroatom selected
from the group consisting of: O, S and NR'8; wherein there are 1 to 3 substituents on
the substituted cyclized R*™® and R™ groups and each substituent is independently
selected from the group consisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyt,
amino, -C(O)OR", -C(O)NR'R'®, -SONR"R'®, -C(0)R"®, -SO,R" provided that R'®
is not H, -NHC(O)NR™R', -NHC(O)OR", halogen, and a heterocycloalkenyl group,

each R" and R'® is independently selected from the group consisting of: H,
alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl;

R is selected from the group consisting of: -SO.alkyl, -SOzaryl,
-S0,cycloalkyl, and -SOzheteroaryl; '



10

15

20

j-4 RBR (4 R12 NONR3 R2 10 (5 RO R12 N R3

R2 (6) Rl12 R1I0O CN R3 R2 and 15 WD 2004/011418
WOCH40$2003/ 023785 220 (7) R4 R3 N--- R2 18CT/TiS2003/023785

use of Claim 16 wherein B i??.:18R R4 R6 RI1\

R is selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R"®,
-SO,R"™ and -C(O)NR'R?;

each R'® and R? is independently selected from the group consisting of: alkyl,
aryl and heteroaryl;

R is selected from the group consisting of: alkyl, cycloalkyl, -CN, -NO, or
-SO;R"® provided that R'® is not H;

each R%'is independently selected from the group consisting of: unsubstituted
alkyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl and
unsubstituted or substituted cycloalkyl; wherein there are 1 to 6 substituents on said
substituted R*! groups and each substituent is independently selected from the group
consisting of: alkyl, halogen and -CF3;

each R* is independently selected from the group consisting of: H, alkyl and
cycloalkyl; and

tis0, 1or2.

17. The use of Claim 16 wherein B is selected from the group consisting of:

)

provided that R® for this group is selected from the group consisting of: -C(O)NR"R",

R13 13
?31 rlq N,OR
p—R3! R14~ C/: |
i | and N 14

R

o R30,N
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15

wanw4RiM1ar e each the sanme or different alkyl

R14/ N\C 5 OR2 19. The use of Claim16 wherein B is:
RS RA R RI\ / RI4"N \ 11 OR2Z R is -OH, and R13

10 20. The use of Claim16 wherein Bis R13 N ~ |
Rl140 OR 2 21. The use of @H m 20 wherein R2 is - OH.
15 22. The use of Caim?2l1 wherein R13 and R14 are the
same or (2 fferent alkyl group. 23. The use of Caim
22 wherein R13_and R14 nethyl. 20 WD 2004/011418

PCT/ US2003/ 0R3785_p221¢24. The use of O aim 16 wherein
Bis RlI1 S R3 5 The use of Claim?24 wherein Rl11
is H 5 26. Th Claim?25 wherein R is -COH.

(3)
jas
4)
(5)
R10
12
R Ny {
R® =
R? :
(6)

gCOWS2003/023785



27. The use of Caim26 wherein R3 is -C(O NR1L3R14 10
28. The use of Caim 27 wherein R13 and R14 are each
wondapendent |y selected fromthe group consi sPCHEsSef03/023785
al kyl, unsubstituted heteroaryl and substituted
heteroaryl. 29. The use of G4im 24 wherein R3 is
-S(O tNR13R14. 15 30. The use of Claim?29 wherein R2
is -OH (Bl. The use of Claim 30 wherein the R13 and
R14 substituents are the same or different and are
sel ected fromt group consisting of: H and al kyl. 20
32. The use of Cd/atm 31 wherein each R13 and R14 are
i ndependent | 3%% fromthe group consisting of:
H, methyl, ethyl, opyl and t-butyl. 33. The use
of Cl aim 32 whereiln and R14 are ethyl. 25 WO
2004/ 011418 PCT/ US2003/ 023785 222 34. The use of
Claim16 wherein Bis R4 / S R3 R2 35. The use of
Claim16 wherein Bis R3 S~ \ /N R2 5 36. The use of
anygof Thaiuse ofClhin 38 wiereRi Bid is R7 R8 wherein the
furan ring is unsubstituted or substituted. 10 37.
The use of Claim 36 wherein A isR°R7 R8

R* RS

13

R \N

r147 ~c
I

O

19.  The use of Claim 16 wherein B is:

RS
R4 R
R13\
/N\
R14 ﬁ
o} R?

R?is —OH, and R'3 and R™ are each the same or different alkyl group.

20. The use of Claim 16 wherein B is

21.  The use of Claim 20 wherein R? is —OH.

22.  The use of Claim 21 wherein R™ and R are the same or different alkyl
group.

23.  The use of Claim 22 wherein R" and R™ methy!.
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15

20

25

wherein the furan ring is substituted. 15 38. The use

of aim37 wherein Ais R7R7 R8 v wherein the furan
woizog/oisiisubstituted with at | east one al kyl grPODuS2®9/023785

The use of Claim 38 wherein R7 and R8 are

i ndependently sel ected from 220 the group consi sting

of : H and al kyl. WD 2004/011418 PCT/ US2003/ 023785 223

4024 The The eisefof @ lairm189wvhereireBrisR7 is H, and R8 is

al kyl . 41. The use of Claim16 wherein (1) Ais

selected fromthe group consisti of : CF3 CF3 CF3 O

ol/1r~11, CR30O IO r" /[ Ccl , CF3 O 5 Br

WO 2004/ 011418 PCT/ US2003/ 023785\ 4 QF CF3 S S

CF3

25.  The use of Claim 24 wherein R is H.

26.  The use of Claim 25 wherein R? is —OH.

27.  The use of Claim 26 wherein R® is -C(O)NR™R™.

28.  The use of Claim 27 wherein R" and R are each independently
selected from the group consisting of: alkyl, unsubstituted heteroaryl and substituted
heteroaryl.

29.  The use of Claim 24 wherein R® is ~S(O)NR"*R™.

30. The use of Claim 29 wherein R? is —OH.

31.  The use of Claim 30 wherein the R'® and R" substituents are the same

or different and are selected from the group consisting of: H and alky!.

32.  The use of Claim 31 wherein each R'" and R™ are independently
selected from the group consisting of: H, methyl, ethyl, isopropy! and t-butyl.

33.  The use of Claim 32 wherein R' and R are ethyl.



Op 6,sl e CF3CF3 CF3 Op ~sx O SO~~11leel [/
and and (2) Bis: R RA R RL/ RI4/NII \ 50 R2
woRREIHM18911418 PCT/ US2003/ 023785 225 wher ei RCTRR2103/023785
-OH, R4 is selected formthe group consisting of: H,

-CH3 and -CF3; R5 is sel ecﬁég fromthe group
consisting of: Hand cyano; 5 R6 is selected fromthe

graup qeesiss ohQladh:16-whefdid Baisd - CF3; R13 and Ri14
are nethyl. 42. The use of ClLaim 16 wherein (1) Ais
sel ected fromthe group consfst | ng of: CF3 CF3 CF3 O
OO0 O- OO0l tod OO CBHLD~100

R3 s

R

35. The use of Claim 16 wherein B is
S

R3\§_7£
¥

R2

36. The use of any of Claims 16 to 35 wherein A is
R’ R®

g
KRS

wherein the furan ring is unsubstituted or substituted.

10
37. The use of Claim 36 wherein A is
R? RB
??‘))Q/\O
/
&
wherein the furan ring is substituted.
15 38. The use of Claim 37 wherein A is
R’ R®

X o
KRS

wherein the furan ring is substituted with at least one alkyl group.

39. The use of Claim 38 wherein R’ and R® are independently selected from

20  the group consisting of: H and alkyl.



C / Br A CF3 O10 Br WO 2004/011418
PCT/ US2003/ 023785 226 \ \ \ F CF3 SS CF3 00 S

WQaBR4ORBIIEF3 s o / / L,zr-"-- RO o ~S V L~PCOD/US2003/023785

and and / (2) Bis: R3S RI1 R2 5 wherein: R2 is

-OH, R3 is selected fromth@28roup consisting of:

- SO2NR13R14 and - CONR13R14; WD 2004/011418

PQU. US2AQ3(:182 37 Bhain?39 wHRreinRHs HshERE s Rkl and R14

are i ndependently selected fromthe group consisting
H, nmethyl, ethyl, isopropyl and t-butyl. 5 43.

TI}{al us oéu%%@\l%élierel nfgignRS is -S02NR13R14 44. The

use "of al m and R14 are ethyl.
(1)  Ais selected from the group consisting of:

:9 CF3 CF3
0
Alg\ /t< k W
:/
/\E/g LLZ ‘/ |/
, cl
< 'Y 2
-0 .? -0
k | k |o/ k Ly
s cF: N
0 o Z
0 k W kY
Br cl



45. The use of Claim 16 wherein said conpound is a
calciumsalt. 10 46. The use of C aim 16 wherein said
woanpoundsi s a sodiumsalt. 47. The use of C aPar/182003/023785
wherein said disease is selected fromthe group
consisting of., acute infla®®dtory pain, chronic
i nfl ammat ory pain, acute neuropathic 15 pai n, and
chronie neuropathic ﬁg?lm 48. The use Claim16
mhereln sai d conpoundfis selected fromthe group
: 2004/ 011418 PCT/,US2

3/0 378 228 O

o) "IN OH H 00O
O ~N | N F , NA OHHH FOO
0% N NNS N1~ OOHH/ O HOOOO
~ FNVN-N"S_ H O) HH OO I~NiLl OHHHO -
p N ;ZF@- 0O N N = =
S o
/\E/) | I ) |

s Y CFy

‘?7_‘ O 0O 52’ s
/\\‘/\/>— | |
CF3 CF3 CF3
s e! "i ©

% | * | |

N N =

< < e}

~ N\

: 3 \4
%% \ © ‘ ° and %% H and

/ (@) s
Aol v
(2) Bis
R5
R* R®
R™Q
NQ
R14’ C
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NNOOHHHiIi pOHHHOO/ ' O~O't:~NiNI \ p\ N
OH o)

\ NNOOHHH O HHLi O IOO/O\\--//U--I
wOoR@E/M1MM~N NN, OHOHH/ OOHHH/ 0 0 ecousno3/023783
\,O \ ,SS NH\ --NNNNHI/ O-H OOHNOOHHOO
HOO 0 OONNHHOOH H226 WO 2004/ 011418
PCT/ US2003/ 023785 229 p OF OO FFN):t NS NOH
whergh,p—lHH/ O OO, OO~-NONI | OHOHH1IO0 OHH
QO
R is —OH;
R* is selected form the group consisting of: H, -CH3 and -CF3;
RS is selected from the group consisting of: H and cyano;
R® is selected from the group consisting of: H, -CH; and -CFs;
R'® and R are methyl.
42. The use of Claim 16 wherein
(1)  Ais selected from the group consisting of:
g:s CF3 CF3
77'1 N zal O ‘ X o)
| / | / 222 | P

N =

- - .
A0 e e %z ©
/\[/% /\E/% »

, , cl
=

-

’3"0/’ XC R

11}

||‘,

& o N
z o = 5 S
zl& | 4 k |/ zL‘ | C}
Br Cl ;
o
-0
kD



OONN/ NNNOHOHOO NNOOCHHH/\ OO, OO

ijg HOON1 11/ - NNI NNOHHI i OHHFO O™HFF
WO 2004/00H1® O O N ---\ / N N LN\ O\II JJ, N COPCHUS2003/023785
NNpOOKHHHOO, | NOON):~p~NCl OOHHH1

OOHHH 10 0:;\\-/0 HO OZ22® N/INNl/NN 0 HO
HHi \ ~NO OHH H WD 2004/ 011418 PCT/ US2003/ 023785
2300 OO0 N~ N OOHHHO OHH NNI)YOOO
-/NON~~NN '27 _ﬂ/

YO Yo Y

CF, g. ;:
< s ‘—i S
O U
- ¥
: o) : o) S
- W K

5 wherein:
R? is —OH; _
R® is selected from the group consisting of: -SO:NR'™R" and -CONR™R™;



10

15

I
l
pd

Zi

O

H O
wWQ20H

J...

l ygjo NN 0 OH

PCT/ US2003/ 023785 2
H R"Hs H;@ndO O O ON

each R™ and R" are independently selected from the group consisting of: H,

N
N N
H H

3

methyl, ethyl, isopropyl and t-butyl.
43.  The use of Claim 42 wherein R® is -SO,NR™R",
44. The use of Claim 43 wherein R"™ and R' are ethyi.
45. The use of Claim 16 wherein said compound is a calcium salt.
46. The use of Claim 16 wherein said compound is a sodium salt.

47. The use of Claim 16 wherein said disease is selected from the group
consisting of: acute inflammatory pain, chronic inflammatory pain, acute neuropathic

pain, and chronic neuropathic pain.

48. The use of Claim 16 wherein said compound is selected from the group

consisting of:
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H 49. The use of
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wW02004/01141©~ N = N
HHand 5 OO S
Claim 48 wherein a calciu
conpounds is used. 10
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50. The use of Claim 16 wherein said conpound is: 0 O
NVl NN OOHHH or a pharmaceutically acceptable
weabd4/cer4180l vat e thereof. 15 51. The use of C acmu$8003/023785
wherein said conpound is: OO NNNOOHHF W
2004/ 011418 PCT/ US2003/ 0237887 240 or a
pharmaceutical Iy acceptable salt or solvate thereof.
52. The @se aim 16 wherein sai &coppound is: 0O
|/ NNENCN 0 H or a|ph&fms eutally accept abl e

/NW te{ hereof. 58~ A e
nisai d conpound is: h B /4 Nw H H
1 M atbharmdceutical Iy accept abl e salt or stfvate

thereof. 54. The use of Claim 1q wherei n said conpound

bsS: \NOOo~N‘oN OO H {N&\h mgeeutical ly
pt‘ bl e &'/sol vat e_t oﬂ 5|.5b. The use of
~Nd al |n/§a| d conmpolin d N N/\©
HO

/ HoooH

H

N
| @j:( :
(o) (0] H
N4 :
s O N

O HO H 0
| o P o o
l N—
/N\Ir ; N N @ :
1 ! > \ W N/\\ l\{ NN\
o 0
; Hy Y«
™ NN\ N L A0
N\ H H d N /\D
1
\ Y OH O OH H H /
o 0
o 0
N '8 j;/(
o'l NN H(QN N/k
H N 1 ‘
OH / OH H H



N OO/N\ NN ~ I'I OOHHHoOr a
phar maceutically acceptable salt or solvate thereof.

woRIRAANM1011418 PCT/ US2003/ 023785 241 56. Therasasedo3/023785

|
N

7

Y@N ) NN
O OH H H O OH H H

Claim 16 wherein said compound is: N OO I | OCHH

H or a pharnaceutically acddptable salt or solvate
thereof. 5 57. The use of Claim 16 wherein said

compound is: 00 NN 11 OOHHH or a

phar maceﬁtgi cald{y gcceptable salt or soklvate i hé .

58 e im16 wherein s#id coyp diy— OO0
N I 10 P HH or a phar 2 icglly accta@l e
or Fva of . 59-N $ §~ C ain™16 \

er ||_|n'1]c,a|d qf{mpo is: O Nlli\l Oﬂ—IHH

o)
SN //O\_[ 0
= i . /ril || :tﬁ
W,

N
O OH H t O OH H
o P
N l}l N/\E))/
O OH H H /
| oL
N\N/Q\N N \O
O OH H H /
0 0




15 or a pharmaceutically acceptable salt or solvate
thereof. 60. The use of Claim 16 wherein said conpound
wO02004/0048N O NI 0 OHHH W 2004/011418 PCT/US2003/023785
PCT/ US2003/ 023785 242 or a pharmaceutically
acceptable salt or solvate t eof. 61. The use of
Claim 16 wherein said conpound is: OONO NN O™
HH5 or a pharnaceutically acceptable salt or solvate
thereof. 62. The use of Claim 16 wherein said conpound
i O NN P I—Jfﬂ o a pharmaceutical |y
ol vage thereof. 10 63. The use of
epejn_saild conpoupd is: 0O NS NONN
or a{l‘lphar eut fica acceptable salt or
eofy 15 644 Th e of Claim 16 wherein
said conmpound is: OO/ SO NNI O

—

@)
—

n

N

tL S\ — H o]
s NN N

7 | I |\
OH H H

and
5

0 0

~ N\s N N N ©

O// \\o | | \ Y/
OH H H

49. The use of Claim 48 wherein a calcium or sodium salt of the compounds
is used.

10

50. The use of Claim 16 wherein said compound is:
0

| N
/“Wr;"r_'r'
O OH H H

or a pharmaceutically acceptable salt or solvate thereof.

15 51.  The use of Claim 16 wherein said compound is:

0 0
N’
\ . \L__
N :
- N N
I | RN
O OH H H

7

I,/



O OH H Hor a pharmaceutically acceptable salt or
sol vate thereof. W) 2004/011418 PCT/ US2003/ 023785 243
wo3004Mhetisise of anyone of Clains 50 to 64 wher BCI/US2003/023785
cal ciumor sodiumsalt of said conpound is used. 66.
A use of at |east one conpodAl of any of Clainms 1 to
13 for 5 manufacturing a nedi canent for treating a
or a phefddentcamdedeptaltlic sedtse, soute ¢hereohie  chenoki ne
binds to a CXCR2 and/ or CXCRl receptor in a patient.
67. A use of at |east one compound of any of Cains I
t 3 f : ' ; B .treating a
I Zoki 1 HEAPEE 8 MR B Bbuhdts; )"0 okl ne
binds to a CXC receptor in a patient. 68. The use of
Cl aim 66 wherein the chenoki ne diat8d di sease is
sel ected fromthe group comsistiyg of” cRronic
i nflamation, acute |nflg jlory Yaifn, cbfﬁﬂic
i nfl ammat ory pai n, ut \ QpajHrepai I, chronic
neur opat hi c_pain, 15 pforigsis,\ at opi ¢ deNmtitis,

5 asthma, COPD, adult regpirarpryydi seage, arthritis,

i nfl anmat ory bowel disease, Crohn's disease,

ora m@m%qeiuv@a%bamqpé@blgeﬁ@dti% SRR thergRBiot oxi ¢ shock,
gram negative sepsis, toxic shock syndrome, stroke,
cardiac and renal reperfusion injury,
gl53rer Uftenegd of Cladm t1hwbebeinisajd ébmpeungis:s di sease,
graft vs. host reaction, allograft rejections,
mal ari a, acute respiratorl di stress syndrone, 20
del ayed type hypersensitiYity reaction,
at heroscl erosi s, cerebral jand gardi ag i schem a,
osteoarthritis, nultipleg er oSy 4?eszThosis,
angi ogenesi s, ostegpor of gi ngjivi[tis,T respiratory
viruses, herpes i = (4TS Wy -
Kaposi's sarcoma at
fibrosis, pre-termldbor,Otoudh, prufttis~g#lti-organ
dysfunction, trauma, strains, sprains, contusions,

10  or a phamagsudcalty acceptabletsaitmrsolvzae dherephal itis, CNS
vasculitis, traumatic brain injury, CNS tunors,
subarachnoi d henorrhage, post surgical trauma
| rg4er StTHd ase BNEIHI®M 8 WherdikRaideavMbbluNd s/, crystal
i nduced arthritis, acute and chronic _pancreatitis,
acute al coholic hepatiti nec Qgizgﬁb /9nteroco|itis,
chronic sinusitis, pngimo c ocyrgr disease, ocul ar

i nflammation, retjMnopal K po ur , _@i abetic
reti nopathy, macular )ege eraﬂ?on mﬁﬂﬁ th 30 type
preferred and cornealgneoygascyy ari zatg on

pol ynyositis, vasculitis, acne, gastric and duodena
or a phamenaceutieallyaacchpiaisle salteorcguinvaie thereofyl ossi ti s,
ai rfl ow obstruction, airway

15

55. The use of Claim 16 wherein said compound is:

N
1|l
O (]
/N N — N/-\
I |
6] OH H H

or a pharmaceutically acceptable salt or solvate thereof.



hyperresponsi veness, bronchi ectasis, bronchiolitis,
bronchiolitis obliterans, chronic bronchitis, cor
woubmwnags cough, dyspnea, enphysensm, hyper capRe®US2003/023785
hyperinflation, WD 2004/011418 PCT/ US2003/ 023785 244
hypoxeni a, hyper oxi a-i nduced4ilnf | anmati ons, hypoxi a,
surgical lung volune reduction, pulnonary fibrosis,
pulonarhe bypef Chaisi th whergihtsaicenompouhdnsS:hyper t r ophy,
peritonitis associated mﬁtm conti nuous amnbul atory
peritoneal dialysis (CAPD)IL granul ocytic
ehrlichiosis, sarcoidosis,'|small airway disease,

ventilation-perfusion 5 m gmat chi_ng, wheege, col ds,
gout, alcoholic |iver di ggase, IW bu?&«t’her apy,
periodontitis, tra;:&l ant erfugign injary and early

transpl antation rej I'n i on, and
rheumatoid arthritis. B9. A usel of at | east one
conpound of any of C aPms PtoH3 for Hhe 10

PRAMAHH eCRlES sl Rite th&bf.ng cancer. 70. A
orafed"s atircﬁlé)gé(t:@eo%{gglgonpounsd ofeany of Claims 1 to 13

for the manufacture of a nedicanent for treating

C er,_the tr nent . c risin adni ni,st.ering said
5 i-cankMft Upe © Fhi@ ?"%%?Wtsﬁ'(?ﬁ‘émgﬂl'wgi'%t r at igon of

at |l east one 15 anticancer agenp, 71. oThe use of

C aim 70 wherein said i Nyeat’ i sSel ect ed

fromthe group consi 5 al kyLAat i ngs agent s,

antinetabolites, n 7 and e

derivatives, hornones, hor nbnes, anti -angi ogeni c

agents and steroids, anf 20%yntihetics.H72. A use of
Oy SEERRLBE it GreoRitethétep | to 13 for the
ora E%{I actul}fraeﬁa%? a medi canment for inhibiting
angi ogenesis. 25 73. A use of at |east one conpound of

ﬁ%-g;nﬁ?\?hg‘g&ﬁaﬁﬁn‘%f@ %féﬂﬁgﬁ%@rgaﬁ‘ggﬁkgﬁeof nﬁi bition

conprising admnistering said medi cagent in
conbi nation with thengdm' f at i Dn—af” atgf east one

O

anti - angi ogenesi s co O 74. | Ajuse pf at | east
one conpound of any.0 B N0 13 e
manuf acture of a nedi caltent ifor treating a disease
10 sel ected fromthe group® cof¥l sth ng of:'gingivitis,
| ' 6550 eofiepatitis
ora@ﬁ?ﬁﬁ%@%tﬂh}é{l)’héﬁ%@é?lﬁar co?{r%étgiggﬁogt ed virus and
at heroscl erosis. WO 2004/011418 PCT/ US2003/ 023785

59. The use of Claim 16 wherein said compound is:

0 0
N cFs

N T
o OH H H Y

15 or a pharmaceutically acceptable salt or solvate thereof.

60. The use of Claim 16 wherein said compound is:




5

10

15

245 75. The use of C aim 66 wherein the chenoki ne
nmedi ated di sease is an angi ogeni c ocul ar di sease. 76.
woheowmensf C aim 75 wherein said angi ogeni ¢ oeqiras2003/023785

di sease is selected 5 fromthe group consisting of:
ocul ar inflammtion, retinop2dBy of prematurity,
di abetic retinopathy, macular degeneration wth the

or a‘gﬁﬁarhﬂféuﬂéﬁfﬁéé%télﬁlé S dreR)lvateanaeerl ari zati on.

. The use of Claim®69 wherein the cancer treated is

nelanona gastric 10 carcinoma, or non-snall cel

catder pisTRRer CHim L uefeilseld Pafbbptit e o

non small cell lung carcinonma.Ql5 79@ The use of CI ai m
71, wherein the cancer tFeaped N angha, gastric
carci nona, or non- | ung aranorm 80. A use
of at | east one co of” 3 of | O o 13 for
t he manufacture of i&ar@_{;t for i rea\' acut e

i nfl ammat ory pain. Y81.0R y of at'|eas ne
conpound of any of Clains 1 to 13 for the facture

of a nedicanment for treating chronic inflamyatory
pain. 82. A use of at |east one conpound of any of
or @rﬁlrﬁhﬁcﬁufl@alb@%@m@hﬂ@ saftorippivatadhereel.of a medi canent
for treating acute neuropathic pain. 83. A use of at
| east one conpound of any of Cains 1 to 13 for the
a6l actTiveeusd o Clakthi thwhBteih daid carapbagd ér oni ¢
neur opat hic pain. 30 84. A use qQf at |east one
conpound of any of C ains to f oyOt he~ manuf act ur e
of a nedicament for ftrea corP 5. T e use of
Claim 16 wherein sainl dis S e jqfl tory
pai n. WD 2004/ 011418 P $2003402378N" 2 g The
use of O aim 16 whereidy sapgy diipease 'HS chton/c
i nflammatory pain. 87. The use of Claim 16 erein
sai d di sease acute neuropathic pain. 5 88. The use of
or a%r?drma%@uw&@ryeaébe%@amcgaﬂ&ﬁ%@waie efuresf.c neur opat hic
pain. 89. The use of Claim 16 wherein said disease is
acute inflanmation.

63. The use of Claim 16 wherein said compound is:

AN =
— R o

or a pharmaceutically acceptable salt or solvate thereof.

64. The use of Claim 16 wherein said compound is:

N

-ull\

AN N °
A\
0" Yo 4 4 \

or a pharmaceutically acceptable salt or solvate thereof.
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10 90. The use of Claim 16 wherein said disease is
rheumatoid arthritis. 91. The use of any of C ains 48
woao@diwherei n said di sease is acute inflamaPComs203/023785
92. The use of any of Clains 48 to 64 wherein said
di sease is rheumatoid arthrd4ds. 93. The use of Claim
91 wherein the nedi canent is manufactured from a
cab®.i unThe usedifumysak lof GlainEesC ehBa wikreRa 8dlciuh ergsdium salt
of Claim92 wherein the nedi canent i s manufactured
of sgid garwoupd|igiuseflor sodi um salt of the compound. 95. A
conpound sel ected fromthe group consisting of the
final conpounds 25 of Exanples 2006, 2010, 2015,
2080, 2A3ke ARATeast@BR cAABOUNROAZnY BOBIRIMA0TH 132679
mang and Z%a rgg@cgrg]%@ffqmo l%g%pre%n%gnmgsm %gégﬁtegge wherein the
tive
cherORNEHARIS {8 CoRCRR A OO ERTYoBp R 162 (P o5
to 96, and a pharnmaceutically acceptable carrier.

2004/ 011418 PCT/ US2003/ 023785 . 247 98 use
Codlt R R AN aeond af ey of CRiMS 18&3&% %6
manﬁf&’ cturdifa 'i‘ﬁéﬂ%&éﬁ‘kﬂf %r%eaﬁm@%%ﬁ&%?fnefr%dfa?@d Hiseak8BRherein the
acut™ i nfl ammti on use o | east one
cherookipe nintioto a3XGre@pionin d patierti3, 95 and 96 for 5
t he manufacture of a nedi canent for the treatnent of
rheunmatoid arthritis. 100. A use of at |east one
CopP.oUNth&TysBf Mhint6s! Wikerdm the Herhdkiné W?edlated disease is
manuf acture of a nmedi canent for the treatnment of COPD.
selegied fam the gseuptonsistingef: chranic mﬂamman@m am;te mflammatory pain,
0 96 fo act.ur

chroftighfRmriath e ShyteaurBbela Sais S PhicnTrobSaHE Pain,

psorié%% QltoFit depmatitis NEsthED OORrRD Oédtﬂﬂbés?ira%rzid@ea%%, bethffs,
for the manufacture of a nmedi canent for the treatnent

inflagimaianobewel dispasestohn'disaase, ticereive polifise septigshock,
endAtS)%ﬁ h%ﬁ &%Wi’ ﬂ%@gtl\% s&gy is c{ox%I SEHO'& s?tﬁdl‘o%g tFoq{e cg?dlac and

renal reperfusion injury, glomerulonephritis, thrombosis, Alzheimer's disease, graft vs.
host reaction, allograft rejections, malaria, acute respiratory distress syndrome,
delayed type hypersensitivity reaction, atherosclerosis, cerebral and cardiac ischemia,
osteoarthritis, multiple sclerosis, restinosis, angiogenesis, osteoporosis, gingivitis,
respiratory viruses, herpes viruses, hepatitis viruses, HIV, Kaposi's sarcoma
associated virus, meningitis, cystic fibrosis, pre-term labor, cough, pruritis, multi-organ
dysfunction, trauma, strains, sprains, contusions, psoriatic arthritis, herpes,
encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid
hemorrhage, post surgical trauma, interstitial pneumonitis, hypersensitivity, crystal
induced arthritis, acute and chronic pancreatitis, acute alcoholic hepatitis, necrotizing
enterocolitis, chronic sinusitis, angiogenic ocular disease, ocular inflammation,
retinopathy of prematurity, diabetic retinopathy, macular degeneration with the wet
type preferred and corneal neovascularization, polymyositis, vasculitis, acne, gastric
and duodenal ulcers, celiac disease, esophagitis, glossitis, airflow obstruction, airway
hyperresponsiveness, bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic

bronchitis, cor pulmonae, cough, dyspnea, emphysema, hypercapnea, hyperinflation,
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manuf acture of a nedi canment for the treatnment of acute

neuropathic pain. 104. A use of at |east one conpound
wohomri«ag Clains 95 to 96 for the 20 manuf act BCE®USL003/023785

medi canment for the treatnment of chronic neuropathic

pain. 106. A use of at |east24dne conpound of any of

Clains | to 13, 95 and 96 for the manufacture of a

hypol%@miéwfﬁférof(@tmﬂb@ed frERhirRatiord, h?bbﬁlﬁ' §uﬂ dl mgweme

25 107. A use of at |east one cofpound
redugfien, mslmenandfiamsise pglm@@ﬁryth&’@ertﬁﬂﬁl@f\aﬂgnfr\eerﬂﬂcdar hypertrophy,

pentgl’? ﬂé %%gggitatéao With Q:%n%&gﬁ @ﬁ%u%‘m%er%ﬁeém |af’§1/gqlga(bA%),

granulocytic ehrlichiosis, sarcoidosis, small airway disease, ventilation-perfusion
mismatching, wheeze, colds, gout, alcoholic liver disease, lupus, burn therapy,
periodontitis, transplant reperfusion injury and early transplantation rejection, acute

inflammation, and rheumatoid arthritis.

69. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating cancer.

70. A use of at least one compound of any of Claims 1 to 13 for the
manufacture of a medicament for treating cancer, the treatment comprising
administering said medicament in combination with the administration of at least one

anticancer agent.

71.  The use of Claim 70 wherein said anticancer agent is selected from the
group consisting of: alkylating agents, antimetabolites, natural products and their
derivatives, hormones, anti-hormones, anti-angiogenic agents and steroids, and

synthetics.

72.  Ause of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for inhibiting angiogenesis.

73. A use of at least one compound of any of Claims 1 to 13 for the
manufacture of a medicament for inhibiting angiogenesis, the inhibition comprising
administering said medicament in combination with the administration of at least one

anti-angiogenesis compound.

74. A use of at least one compound of any of Claims 1 to 13 for the
manufacture of a medicament for treating a disease selected from the group
consisting of: gingivitis, respiratory viruses, herpes viruses, hepatitis viruses, HIV,

kaposi’'s sarcoma associated virus and atherosclerosis.
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75. The use of Claim 66 wherein the chemokine mediated disease is an

angiogenic ocular disease.

76.  The use of Claim 75 wherein said angiogenic ocular disease is selected
from the group consisting of: ocular inflammation, retinopathy of prematurity, diabetic
retinopathy, macular degeneration with the wet type preferred and corneal

neovascularization.

77. The use of Claim 69 wherein the cancer treated is melanoma, gastric

carcinoma, or non-small cell lung carcinoma.

78. The use of Claim 70 wherein the cancer treated is melanoma, gastric

carcinoma, or non-small cell lung carcinoma.

79. The use of Claim 71, wherein the cancer treated is melanoma, gastric

carcinoma, or non-small cell lung carcinoma.

80. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating acute inflammatory pain.

81. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating chronic inflammatory pain.

82. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating acute neuropathic pain.

83. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating chronic neuropathic pain.

84. A use of at least one compound of any of Claims 1 to 13 for the

manufacture of a medicament for treating COPD.

85.  The use of Claim 16 wherein said disease is acute inflammatory pain.
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86.

87.

88.

89.

90.

1.

inflammation.

92.
arthritis.

93.

246

The use of Claim 16 wherein said disease is chronic inflammatory pain.

The use of Claim 16 wherein said disease acute neuropathic pain.

The use of Claim 16 wherein said disease is chronic neuropathic pain.

The use of Claim 16 wherein said disease is acute inflammation.

The use of Claim 16 wherein said disease is rheumatoid arthritis.

The use of any of Claims 48 to 64 wherein said disease is acute

The use of any of Claims 48 to 64 wherein said disease is rheumatoid

The use of Claim 91 wherein the medicament is manufactured from a

calcium or sodium salt of the compound.

94.

The use of Claim 92 wherein the medicament is manufactured from a

calcium or sodium salt of the compound.

95.

A compound selected from the group consisting of the final compounds

of Examples 2006, 2010, 2015, 2029, 2034, 2035, 2038, 2039, 2047, 2050, 2074,
2079 and 2087.

96.

sodium salt.

97.

The compound of Claim 95 wherein the compound is a calcium or

A pharmaceutical composition comprising an effective amount of at least

one compound of any of Claims 95 to 96, and a pharmaceutically acceptable carrier.



10

15

20

25

WO 2004/011418 PCT/US2003/023785

247

98.  Ause of at least one compound of any of Claims 1 to 13, 95 and 96 for

the manufacture of a medicament for the treatment of acute inflammation.

99. A use of at least one compound of any of Claims 1 to 13, 95 and 96 for

the manufacture of a medicament for the treatment of rheumatoid arthritis.

100. A use of at least one compound of any of Claims 95 to 96 for the

manufacture of a medicament for the treatment of COPD.

101. A use of at least one compound of any of Claims 95 to 96 for the

manufacture of a medicament for the treatment of acute inflammatory pain.

102. A use of at least one compound of any of Claims 95 to 96 for the

manufacture of a medicament for the treatment of chronic inflammatory pain.

103. A use of at least one compound of any of Claims 95 to 96 for the

manufacture of a medicament for the treatment of acute neuropathic pain.

104. A use of at least one compound of any of Claims 95 to 96 for the

manufacture of a medicament for the treatment of chronic neuropathic pain.

106. A use of at least one compound of any of Claims 1 to 13, 95 and 96 for

the manufacture of a medicament for the treatment of chronic inflammation.

107. A use of at least one compound of any of Claims 16 and 48 to 64 for the

manufacture of a medicament for the treatment of chronic inflammation.



