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3, 4- DI - SUBSTI TUTED CYCLOBUTENE- 1, 2- DIl ONES 5 AS CXC- CHEMOKI NEOREORR 120K/

LI GANDS  FI Bxlg fabyditilrg! NVENTI ON The present invention relaqqﬁnﬁgmpgﬁe%\
substituted cycl obut enedi one 10 conpounds, pharnaceutical conpositions
cont ai ni ng the conpounds, and the use of the conpounds and formul ations in
treati ng CXC chenoki ne-nedi at ed di seases. BACKGROUND OF THE | NVENTI ON

- Chenoki nes @re1406KPREDi ¢ cytokines that are released by a wide variety of
15 cells to attract macrophages, T-cells, eosinophils,. basophils,
neutrophils and endothelial cells to sites of inflammation and tunor
growt-h. There are two . ; 9 " 410ki nes and

t he CC-5 chenoki nes. Thh?( FHSL O cyst ei nes
are separated by a single™a - f are adj acent

(CC- chenoki nes). The CXC- chenoki nes |nclude 20 |nterleuk|n 8 (IL-8),

neut rophi | -activating protein-1 (NAP-1), neutrophil-activating protein-2

(NAP- 2) , G?GELD@@“I‘HEW@ENTENNW GCP-2, IP-10, MG and PF4. CC
chenoki nes T nclude RANTES, -la, M P-2(3, nonocyte chenotactic protein-1

(MCP-1), NOP-2, Tmeseﬂameeﬂw relatesdpﬂoaah$ubsémﬂe¢§yelpbuﬁewe,dmek. ne

famli p

L 59. RLEPEIRN, Rap AR ool boRaR S BRLRPO RS ltider
and CC- chemtnamduy\ds mexiforraulationb & FERinY EXC ofiemekiaptoediatéd disewssd! e,
IL-8 is bound by the CXCR-1 and CXCR-2 receptors. Since CXC chenokines
pronote the accunul ati on and activation of neutrophils, these chenoki nes

ha been |rrpI|cated i n a W|de range of acute and 30 chronic i nfl anmat ory
dl%ders i BACKGRGUNELD INVENHEINat oid arthritis. Baggiolini et al.
FE

eSSl 307, ot B o b o

| nvest 15 87 celld B aftdR® Macrdphagss, Gtcdlls, eoé’iﬁbglﬂw baSephiy, né@tn@ghﬂé@n%ﬂ
(1992); Donnely et at., Lancet 341, 643 (1 30 Januar
endothelial cells to sites of inflammation and tumor growth. There are two main

classes of chemokines, the CXC-chemokines and the CC- chemokines. The class

depends on whether the first two cysteines are separated by a single amino acid

(CXC-chemokines) or are adjacent (CC-chemokines). The CXC-chemokines include
20 interleukin-8 (I.-8), neutrophil-activating protein-1 (NAP-1), neutrophil-activating
protein-2 (NAP-2), GROa, GROB, GROy, ENA-78, GCP-2, IP-10, MIG and PF4. CC
chemokines include RANTES, MIP -1a, MIP-28, monocyte chemotactic protein-1
(MCP-1), MCP-2, MCP-3 and eotaxin. Individual members of the chemokine families
are known to be bound by at least one chemokine receptor, with CXC-chemokines

(.

25 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 recepiors.

Since CXC-chemokines promote the accumulation and activation of
neutrophils, these chemokines have been implicated in a wide range of acute and
30  chronic inflammatory disorders including psoriasis and rheumatoid arthritis. Baggiolini
et al., FEBS Lett. 307, 97 (1992); Milier 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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WO 2004/ 011418 PCT/US2113 /0 2 3 7 8 5 2 ELRCXC chenokines including IL-8,
GRCa, CGROG, GROy, NAP-2, and ENA- 78 (Strieter et al. 1995 Jﬁﬁaﬁ@a@yﬁom
27348-57) have al so been inplicated in the induction of tunor angl ogenesis
(new bl ood WRIW bt h). Al of these chenpkines are bEBLCTBS2W3NI78Xer t
their actions by binding to the 7 transgenbrane G protein 5 coupl ed receptor
CXCR2 (also known as I1L-8RB), while IL-8 also binds CXCR1 (al so known as
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types of tunors have bee own 'to pro noki nes and their

pr oduct iindudiiaa dfdemoc angizigehedisvintlv Bloow vessa grroath ) All phitegeyhenidkioes et
al. 2000 Cin Cancer Res 04-2119) and poor prognosis Yoneda et. al.

6 p.. 21 S
1998 J NP belipeed tq gean H@'bgct@m-%smpﬁm)eﬁem i7n%§nwewﬁwaeﬁ@-§>at@%t actic
fact ' b tg i 2 i s.
Thus K oap e e X S RETBS oS 1SR A 153 ARG R O RE e
toward tkmeiwn &6 ILe8RA) pThdecthetmariglodgditc hotimty. is QuiestortAgirtigndingto tindal step in
the induction of angiogenesis _by the tunor. Inhibitors of CXCR2 or dual
i nhi bi t AVRYOreRCRX andhesrasitle G XGRAiTer -8 rexpiagserh i the &8GR 1Of of t he
ELRCXC ' . : h of the t . Thi
ant - tunacaal BidefRlal AaleaEs] in RURGUnARE VEOMET, PLoii'es' (ol L8 (Arenber g

et al. 1996 M&hy differereistyp8s obturdaiSha?8iten $HdAvl & pibdubecBbRCX Rt al . 1998
J din Invest 102 p. 465-7%), .and GRCa (Haghneaah_dar et al. J._ Leukoc
Bi.olbgy PEfPiEeH2NS thelpprodyetign hasbees coreldadovitl 3 MPrecadgwEsiet o expr ess

. CXCR2 a f = : i € i when

t hey seg:?‘ éait’n g@f@@%ﬁ%ﬁo%ﬁﬁ%? mrl%%rs'?érg?%i% p\_,n\? It1 ?h?e@r gsqaon%%rﬁ:gg%gﬁégi S, ()
i nhi bi t qveneda GKGR21988 JNatearoeriingtioni p. 4474525 Ghemokirds atemsteat! | s.
Hence, the CXC-chenoki ne receﬁptors represent promsing targets for the

devel oprif¥eMmaactifotasioraand hatldamiCothpmastinennave besn gt © indHee && emi ns
a need f enﬁﬂgﬁguﬁgﬁlst ﬂ?ésg%h%rﬁ&ﬂﬁ?% ﬁro%fabm)lﬂﬂh% 'cﬂgnﬁék%'(g)é\lr\tﬁﬁlbﬁheﬁal cells

CXC- chenoki ne receptofs. For exanp con I'ONS "assocl ate an I ncrease
in 130 ItbwBrdpihedtusite ofiprodactidn insthedamons iThissmbgbech erititabstep df theeinduotin |

and T e anglbgenesis by the tumor. Inhibitors of CXCR? or dual inhibitors of CXCR2 and
CXCR1 will inhibit the angiogenic activity of the ELRCXC chemokines and therefore
block the growth of the tumor. This anti-tumor activity has been demonstrated for
antibodies to IL-8 (Arenberg et al. 1996 J Clin invest 97 p. 2792-2802), ENA-78
20 (Arenberg et al. 1998 J Clin Invest 102 p. 465-72), and GROa (Haghnegahdar et al.
o J. Leukoc Biology 2000 67 p. 53-62).
| Many tumor cells have also been shown to express CXCR2 and thus tumor - Q
cells may also stimulate their own growth when they secrete ELRCXC chemokines.
Thus, along with decreasing angiogenesis, inhibitors of CXCR2 may directly inhibit the
25 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
30 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.



into the inflammatory site and growmh of tunors) would benefit by conpounds
that are inhibitors of IL-8 receptor binding. 30 January 2087Jan\afy 2007
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provi des a nMEPREW ¥ eating a chenoki ne nedi ated di sease PCA/USRO3HRT Mt
(e.g., a mammal , preferably a human being) in need of such treatnent
conprising admnistering to said patient an effective anmount of at |east one
conmpound s (e.g., 1-3, and usually one) of forrmula 7A (or a pharmaceutically
accept abl g gaMARY OFTHERINVEREI®Qf ), as described bel ow, said chenokine
nmedi at ed di sease berng selected fromthe group consisting of, chronic

i nfl ammati on, dd&is @ventiompravides/a pagthod of Keating ai cifdraokine mgdlamdﬂlsaaﬂﬁ |

e o Mt e 6y M BEL prarRtatY o irfin BET inhEal gt o el Heplhent>?
cerebral apfhkRI AMmindRBERY fo saRRARNt Bhidiestivédhidutl ©f 3flelsP8he ’compound

restinosis, angiogenesis, OSteoporosis, gingivitis, respiratory viruses,
her pes vi (@ges1-3h@1uhusmalb/ Om)rafscelan!BllDGQ(OKanﬂ‘Earn’@csahcaﬂyeacammblatSeﬂ Vi rus,
meni ngitis
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herpes, eaeRRRAl frbintne @ 85ASIING of. S EW AR hltEiarhNatd e s,

subarachnoi d henorrhag€, post surgical trauma, int erstitial pneunmonitis,
hyper sensthioriie mﬂamaﬂoay paindacets murbpathlcspauac chenimdegtopathic paémacete i ti s,
acute alcoholic fae%atltls necratlmaq ent erocol i nusitis,

chr.oni ¢, Si
angl ogeni EEHRIAIGY digiress3irdroag, delays ¥ﬁ’f&fﬁe“§'§¥ﬁh5§?£'ﬁy gineioRPsIS t v,
&gl C &@Féﬂ?@l%{d‘dardi@cq%ﬁém%e%&%fa%ﬂir% ultipié Eaev@é.s téBRndNigf erred and

«neal neovascul ari zati on, 0 pol yny03|t|s vascul1tls, acne, gastric and
ducLenaI ahgiegenesis) Q%OHOM gingidtigpleapiratosy viglisss |I'te|r[3es wrmsea)\hepatltls

br anchi of FEYSSS T KAERE'S CHBORRASSPaREH Fres: menBlmEhais: NBHn P Ehnea,

enphy s emyablay et D ﬂﬁttlshmbﬂg?érﬁﬁyﬁﬂncﬁwp(??é%%@ SRS sg%é.ﬁs Boiag

|nflannat|ons hypoxi a, surgical |ung vol ume reduction, | nonary |br05|s
pul nonar yp%natyqomhrms hemes; ieghephaditisy CHNI msdnmpertramphyc bpainiimjany, IGNS
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alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, angiogenic ocular

disease, ocular inflammation, retinopathy of prematurity, diabetic retinopathy, macular
degeneration with the wet type preferred and comeal neovascularization,
20 polymyaositis, vasculitis, acne, gastric and duodenal uicers, celiac disease,

esophaygitis, 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, pulmaonary

25 hypertension, right ventricular hyperfrophy, peritonitis associated with continuous
ambuiatory peritoneal dialysis (CAPD), granulocytic ehrlichiosis, sarcoidosis, small
airway disease, ventilation-perfusion mismatching, wheeze, colds, gout, alcoholic liver
disease, lupus, burn therapy, pericdontitis, transplant reperfusion injury and early
transplantation rejection, acute inflammation, and rheumatoid arthritis.

30 - 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



di sease, lupus, burn therapy, periodontitis, transplant reperfusion injury
and ‘early transplantation rejection, acute inflammtion, andoraaureierd
arthritis. 30 This invention provides a nethod of treating acute

i nf | ammat orYORYHAIIdBroni ¢ infl anmatory pain, acute neur REAVUS20039RBT85 or
chronic neuropathic painin a patient (e.g., a mammal, preferably a human
being) in need of such treatnent conpris4ng adm nistering to said patient
an effective anount of at |east one (e.g., 1-3, and usually 30 January 2007
WO 2004/ onaycsnpamdisbimside ¥ éser a phameicedimsdymdcoptable salt ar kolvete a

phar maceyti cal | cceptable salt or solvate thereof), as described bel ow
Thi s inv&ﬁf?‘%h %ﬁ@%%@’@dgbﬁe‘("hod of treating a chenoki ne medi ated di sease in
a patient in pgRd HRHE et LStiRg aaHamd L 2 I ent
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sel ect edafpatient ineeagl oluguaoinsatméntgoniprisivey admirdstedingdd daid patiest dn 0A, 3. 0A,

and t he f#na] conpound of Exanpl es 360. 109-360. 117, 368. 32- 368. 45,

12005 I121‘_%, e@ﬁ?’@(ﬁ@@‘iﬁ% szﬂideéﬁdlne g8 1-drusaafindp racweundaalgetgd fom g e sal t
or So Va@f&:u%o?%’is‘img%fﬂﬂaC’l%?ndpcillr&is'lcg‘ﬁo’ﬁ#xn}.tg% ,g,‘r’él.%saﬂdrfﬁé*fﬁ.% 8$mpr8§g%i”g

acut e inflafmatory pal n, nic pai'n,” acuté neu
pai n, or otExanplesB80. 1Pa360c1 1Pai368.32-36p a5, 4200-12119.1300- 18 'dnd 20@f-er abl y
a human being) in need of such treatnent conprisin | admnistering to
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sai d pat 2888, CiR rhargacepdicaihbasseriabigisaltarsiolvte C(féiagd corppeungsd usual |y

one) conpoun | e Lt 1 . S :
Formul ag | chisdggtor BRAdcts B CENLEM BuR i Il SBP A Blopis
368.132- 3mBadtmatohppain)eclilieurbpethid paih, opeHroHi® hedRipdthiepain in a patient

p V[)rraceutlcally acceptabl e salt or solvate of said conpounds. This

| nvent i ofe-gh ganprRaldeEsfarakly Rdwrean bear imyeed ot such freatpent evmprisingeed of

of Cat 1 oBumRBRTED s3ld HafsH At SrEchatm oy e e r i GBI
consi st i pAePéorhpurd serRERLIIM Bk ér@ﬁg%b%isﬂin f the E¥mpBlAdE g fdrhitak

conpounds of Exanples 360.109- 360. 11 368. 32- 368. 45, 1200- 1211, 13%0- 1311,
and 200112@#88.0Arand thesfingl compaundsofdomeplas 360sH13-360. 1971, 388 820368.46d

COMAQUNAS5421211, 1300-1311, and 2001-2088, or a pharmaceutically acceptable salt or
solvate of said compounds. _

This invention also provides a method of treating cancer in a patient in need of
such treatment comprising administering to said patient an effective amount of at jeast
one (e.g., 1-3, usually 1) compound selected from the group consisting of the

20 compounds of formulas 1.0A, 3.0A, and the final compounds of Examples 360.109-
O 360.117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088,0r a
pharmaceutically acceptable salt or solvate of said compounds. Q

This invention also provides a method of treating cancer in a patient in need of

such treatment comprising administering to said patient an effective amount of at least

25 one (e.g., 1-3, usually 1) compound selected from the group consisting of the
compounds of formutas 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 soivate of said compounds, concurrently or
sequentially with: (a) a microtubule affecting agent, or (b) an antineoplastic agent, or

30 (c)an anti-angiogenesis agent, or (d) a VEGF receptor kinase inhibitor, or (e)
antibodies against the VEGF receptor, or (f) interferon, ahdlor g) radiation.



This invention also provides a nethod of treating cancer in a patient in
need of such treatnent conprising admnistering to said pati aotamaryeléecti ve
anount of at least 25 one (e.g., 1-3, usually 1) conpound selected fromthe
group consi sWprgtdfl14lie conpounds of fornulas |.0A, 3. QA mrmUSbes/hB73al
conpounds of Exanples 360.109- 360.117, 368.32-368.45, 1200-1211, 1300-1311,
and 2001-2088, or a pharmaceutically ac@eptable salt or solvate of said
conmpounds, concurrently or sequentially with: (a) a mcrotubule affecting

agent, or (b) Tafs mwvehtieapIgspiovidigen metiesd aflirm)itiﬁglaagbgeﬁ@giss)me@@%iﬁénment,
or (d) a VEG- receptor kinase inhibitor, or (e) antibodies against the VEG-
r ecept or negd of S)ch Areatmenbreonpririog agninisigriagitosaidpatient ear gffedye amount

2004/ 011418, PCT/ US2003/ 023785 Thi ' ti I id .hod , of
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admi ni st gid BSmpBuUAAS Gf Rsthi@as 130 ef HACAAY thefiMdl HomPurils éfe@ﬁmeft@%e( e.g.,

1-3, usually 1) conpound selected fromthe group consisting of
conpdsundS68f100e36tiAg, 36882-F080AD, W20-12¢1.f1300-13dhpanchd80df2088amphes 5
360. 109- 390. 117 t36 .32-36%.[335 I 200'|12é%f 1300- 1311, and 2001-2088, or a
phar mace#{ PEARFSUUGAIY RCCRPEDLE falt OF sQlyple¢fsSalf compeUbdipounds. Thi s
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(e.g., ocular inflammtion, Tretinopathy pr emat etic

r et i nopaf{éy,, cratariaffamdefime retinapathy ofpreheatusty, digbetiprefiropattly,andcalarneal
neovascul ari zation), in a lent 'to jn need of such treatnent,. conprising
adni ni st SPAREBIOR NI ﬂ@awgﬁ{ypgrmetﬁfe&c@md/eorr@aéﬁﬁgmswiar&aho@ d4f BPRIGTE, g,
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36(. 109- affhuht 6f aBEAsB8and§8.g451-31 268Gl 2 coni@ithdlSdidctedfrbrAQRd gPOBB8, or a
pha ceutically acceptable salt_or solvate of said conmpounds. 15 This

i nvent i oROBHSHNGPENEIeRMROHREHBHfSMUasehOAn g U Ainskihiedingd cRBROMNAB 6th t he
group COgslh '|é5938651p|?'\-;§@q<.‘{‘1?.' 685959844 0|r2>00‘-’1z“r*§e|§oobﬁs‘1°ﬁ3an§' 30172088,
y ap S at e Vv an .
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at her oscbea@$iasmacauticalbt aciptable Rak dr gblvaseiohsiid eaiipiindsconpri si ng
adm nistering_to said patient an effective amount of at |east one (

1- 3,15usual |y Thisciprpolier alse evisesta sethakolirealinea fisesserhp!esied fom aieg ;
gg (r)rp igg?sgroqu é&‘gsﬁmrﬁgso& 'g%iviﬁ&%‘spﬁ%& Wuéésn %lerﬁé)mﬂ}é@g? h%aﬁ:ﬁ(sa\']fptljseess,
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 selected from the group consisting of the
20  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
KC pharmaceutically acceptable salt or solvate of said compounds.
This invention also provides novel compounds selected from the group
consisting of the compounds of formﬁlas 1.0A, 3.0A, and the final compounds of
25  Examples 360.109-360.117, 368.32-368.45, 1200-1‘211, 1300-1311, and 2001-2088.
This invention also provides novel compounds selected from the group
consisting of the pharmaceutically acceptable salis (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.
30 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,



360. 117, 368.32-368.45, 1200-1211, 1300-1311, and 2001-2088, or a
pharmaceutical |y acceptable salt or solvate of said conpoundsyg sfkias 2007

i nvention al so provi des novel compounds selected fromthe group coénsisting
of the conpw@rmsi/efi4fsornul as 1. GA, 3. OA, and the final conpelpgsoNh233&
Exanpl es 360. 109- 360. 117, 368. 32-368.45, 1200-1211, 1300-1311, and
2001-2088. This invention also provides$ novel conpounds selected fromthe
group consisting of the pharmaceutically acceptable salts (e.g., sodium or

cal cium t C . : .and
Che 1 nal o nb e B o g B S 109 oL B3 D40, 500511,
1300- 131121 i@ 20031 BBk 2001-2088, omy phaimaceakttallp mocegtabla sphar sabaid of al
conpositiqQn conprising at |east one (e. usually 1) conpouhd

g., ,1-3,
sel ect ed3{ GAMAMINESERY ARhIMacsHHERlacepiablsFati@iuar y 2007 WO

360. 108- 360, 110" e est G54 BravileSp e HRbr iehasLneRERIO Bdinls "D, ©3
phar gacediséasd iva patient nieedef duchrirsatient eoniprisid ddammiBimdsto id patient
pharmaceutical |y acceptable carrier, This invention also qEr ovi des a net hod

of treat@hgifactireamountohaleastens (619sdadausually Beompaunthohsmut [B.uash
treat nen col I siln‘% admnistering to said patient an effective anount of
at | east %q%%%gtbeo 1-3, usually 1) conpound of formula IB, as described

bel ow. This i TN@NkVERtcH 8190 revilesa ret@dhsidrating @ridern a3 RNt iMnde@@fi ent
in need of such treatnment conprising admnistering to said patient an

ef f ect i vauckniseaimertt camprising adminisissingdogajd patentanaffegtivie acowpbohdt lefast
formula | B, ,as describ elow. This dnventipon also pbravides a nmet hod of
tredli ngo%%ﬁ%gr’dli' "és"bajlg’i @rﬁ""ﬁf?{’”ﬁ‘g&? fBB.Ku'%u‘lgi %Sri%ﬁcﬂg’ﬁﬁ tfeg%ri si ng

adm ni sterin 1S ki ' fRetHod ; ; . o
e, aual 1y A o Ao o g p R i srxiiork APncsdRe ¢
sequent i sudhytreainent(comprising admihisiesingftbsaid pgtianjar effectiidodmaunt of af least
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conprsi si vy aadcamtihasgiegengsit agent,drid) a &EGERreeépioc kinasednbibitbr, or (e)
antibadies against the VEGF receptor, or (f) interferon, and/or g) radiation.
This invention also provides a method of inhibiting angiogenesis, 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 formuia IB, as described below.
20 This invention also provides a method of treating angiogenic ocular disease
(e.g., ocular inflammation, retinopathy of prematurity, diabetic refinopathy, macular
degeneration with the wet type preferred and corneal neovascularization), in a patient C )
in need of such freatment, comprising administering to said patient and effective
amount of at least one (e.g., 1-3, usually 1) compound of formula IB, as described
25  below.
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
30 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.



of at least one (e.g., 1-3, usually 1) conpound of fornmula IB, as described
below. 20 This invention also provides a nethod of treating &0damgerrioe7

ocul ar di sease ‘;‘?. ., ocular inflammtion, retinopathy of prematurity,

di abetic retWRap ‘Hg‘,‘smacul ar degeneration with the wet tySa8/VR84¥R38B3 and
corneal neovascul arization), in a patient. () 1in need of such treatnent,
conprising administering to said patient and effective ampunt of at |east
one (e.g., 1-3, usually 1) compound of formula IB, as described 25 below.
Thi's i nvent i onTkik $ovaritioni ales providddndvelicdms@indidsdledicsans thelgeted from
the group consisting of, gingivitis, respiratory viruses, herpes viruses,
hepat i t | $onsidifgnf theipharpapedically suceptable saibt (@ge dodiurasompalcium salts), or

at heroscl grosis, .d ' ' f _such. t ment, conprising

adni ni st ésﬁ"f?éé?oo#s@?%"@‘@ﬁs %ﬁoﬁﬁﬁ‘%ﬁ 78 d{%%ﬂh%ggqe(%\y- 30 | east one (e.g.,
1- 3, usual ly IJhis GRS I 86&11 ton
al so provides n’ggel coﬂﬂoﬁﬁ%gﬂ%@%%?magﬁ?g,g as de?@ﬁiﬂ%@%@w%q?gﬁuary
2007 5 WOOREO@.9.1 132 1Ry NyserpouadoofiognalagdBs as deReribed etowj amd al so

pr ovi destp?‘ovel coggqslnds sgl cted.fromthe group consisting of the

phar mac e i 1FRCGUHCAMACHPEARECPEe. 9., sodium or calciumsalts), or

sol vates, of the conpounds of fornula IB, as described below This invention
al so provides a pharmaceutical conposition conprising at |least s one (e.g.,
1- 3, usuEVALEDR OFSURIPHION GHnliHE INVENSI@Nscri bed bel ow, and a

phar maceuti.cal acceptable carrier. TAI LED, DESCRI PTI ON. CF, THE, .| NVENTI ON
When any vari é&%@"@d'lﬁ&aé" BCGY{S Angrethenang timg ig Wi@?@fy’i‘E%déﬁ‘ﬁlw PRon on
to each r IS id ' ; Lk r e

occult ancactJERRRnCS if IRRREAIERLofls Ubmish bl ele by Stciefif chise,

per(i ssi woenkinhtjornd obsutistibweriis natiarnariablad are peratisdible edgifsughs. Unl ess

I ndicated otherw se, the follow ng definitions apply throughout the present
speci fi c&ernaieRgIesufdn Sﬁ@%@ﬂ%ﬂ‘-‘t‘?pﬁi ons apply regardl ess of whether a 15

ot it on of PRSI Sitel RUEHRG Hhe Riolihg dpfiRonk Hoy riplaipihy ™ ¢

present specification and claims. These definitions apply regardless of whether a

15 termis used by itself or in combination with other terms. For example, the definition of
“alkyl” also applies to the “alkyl” portion of “élkoxy".

“Patient” includes both human and other mammails, preferably human.
“Mammal” includes a human being, and preferably means a human being.
“Alkyl” means a straight or branched saturated hydrocarbon chain having 1 to

20 20 carbon atoms, preferably 1 to 12 carbon atoms,‘ more preferably 1 to 6 carbon

atoms. )

C “Alkoxy” means 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.

25 “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.

30 “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 fo 12

carbon atorms, and more preferably 2 to 4 carbon atoms. Non-limiting examples of



"Patient” includes both human and ot her mammal s, preferably human. " Manmal "
I ncl udes a human being, and preferably neans a human bei ng. 30 Rokar) 200feans a
straight or branched saturated hydrocarbon chain having 1 to 20 20 carbon
atons, preMQ AWPIMI§o 12 carbon atons, nore preferably 1PEHUS2HIMBHRS
atons. C "Al koxy" neans an al kyl-O grogp wherein alkyl is as defined above.
Non- limting exarrpl es of al koxy groups include: nethoxy, ethoxy, n-propoxy,

| SO- pr opeXx and n bond to_.the parent noi ety i's through t he
et her og&yéw Qfﬁypsw@gﬁweth r%'OBVQYIrg&bW’#)  Strethythedynyli prpentynyl, and
hydrocaag%yqroup having at | east one carbon-carbon double bond, and 2 to
20 carbon atons, preferably 2 to 12 carbon atons, and nore preferably 2 to

6 car bon at ontAniNomehhsian argneatembascydic tﬁlrhamyyclwwsyst@m wdeeret benyl ,
propenyl n- but enyl , 3-nethyl but-2-enyl, n-pentenyl, octenyl and decenyl.

30 " Al kigast opsding i afﬂﬁbﬁnéh@m@t)”&"ﬁrﬁb{é@ 6atoi eyt @ earboBcHeBSn agdoup havi ng

or efor ablyoan 2h98agF AR 8 cBhor 8 SGrdirPudi SRS o sFRuie Al e

Non- | i nigtduiss @sriart aenil, aaﬂﬂmwaﬁ&e@@%tra}ﬁ%?&fb%whﬁaanacynwﬁaegﬁgdoz3785
8 al kynyl d% oups i ncl ude et ynyI propynyl, " 2-butynyl, 3-nethyl but ynyf ,

n- pent yan U@lﬁ%nYdecynyI "Aryl" means an aromatic nonocyclic or nulticyclic
ring system e +~at | east ne rin ar t|c conprisin out 6 to
about 14 carba L&ﬁ MERNF 37 g% QéQ%I% %%Hlﬁd)% Y. bvind t?oarbﬁﬁ%@w OfPo S
Non- | i | RRefdin M4 I éj,qﬁ.g - hyl ,

| ndenylrrbbﬁlgﬁgﬁsg?ongghtl?}yl éﬁkg@ybg@&gg@gﬂsw an %@ﬁm(%m)f]ﬁ%

"Aryl al eydmpisnoksuitabie ysryl@kylugrpuas indtde benagopbendibyhdndo an al kyl group,

as defi ne bovi‘;‘? %ﬁrei n the al kyl group is bound to the parent noiety.
Non- | i-rrin?P ZM'es of suitable arylal kyl groups include benzyl, )

@
Fings havi ﬁSdéc?“"‘BQ“‘W JhenS gt HEARIEXngs PR SR NIERE. B3T3 L bon
at ons, saarbomatens, @‘refem:btbly 5otot 10 Eartﬁrrbamms, and more preferably 5to 7 carbon
atoms, and having one to three rings. Non-limiting examples of cycloalkyl groups
15 include: cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, and adamantyl.
“Cycloalkylalkyl” means a cycloalkyl group bound to the parent moiety through
an alkyl group. Non-limiting examples include: cyclopropylmethyl and
cyclohexylmethyl.
"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system
20  comprising 3 to 10 carbon atoms, and preferably 5 to 10 carbon atoms, and having at
least one carbon-carbon double.bond. Preferred cycloalkenyl rings have S5to 7
carbon atoms. Non-limiting examples of cycloalkyl groups include cyclopentenyl, C)
cyclohexenyi, cycloheptenyl, and norbornenyt.
"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,
25  chloro or bromo, and more preferred are fluoro and chioro.
“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.
30 "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

rfing atoms, in which one or more of the atoms in the ring system is an element other



atonms, and having one to three rings. Non-limting exanples of cycloal kyl
groups |Is include: cyclopropyl, cyclopentyl, cyclohexyl, cycB®fapryp07

nor bornyl, and adamantyl. "Cycloal kyl al kyl" means a cycl oal kyl group bound
to the par eMO M¥it81%1& hr ough an al kyl group. Non-1im ti ngPERARPEE2378c] ude:
cycl opropyl met hyl and cycl ohexyl methyl. "Cycl oal kenyl" neans a non-aronmatic

nmono or multicyclic ring system 20 corrpr?si ng 3 to 10 carbon atons, and
preferably 5 to 10 carbon atons, and having at |east one carbon-carbon

doubl e khad.cdrer gior edampid adtdgany bxygeryer Balfer, aldne dr inatdmbinations There
Non-limting exanpl es of cycl oal kﬁl groups i ncl ude cycl opent enél ,. C
cycl ohex@@yilo agdipsesheryaatyand/gngulier BoreRigsent inathe fing avsier-ugresered! or o,

br ono, i R r el 5 I r , and nore
or of or r QIPtERES RIS HBRe, 8o Al Stortbe Tisef aza ofs ob Bl BB e,

br oni ne,heterddy@iyi foottihe nieshafat bl ueist aamitrogéh, AhRRnWr ulfifiaiem, and nore
preferred are fluorine and chlorine. "Hal oal kyl" nméans an al k roup as

. g
def i fied respeetivetyrisiptesent asra ningeatony dt g Bikragesrr ssifur aéorm cn%t%e iheterepyelyled

by a hal g oup,.def i ned abave., 30 "Heter Lyl Y, or. "het er lic:, or

“heter oc‘:ﬁrﬁ %%PB{?'PMMQWQ'ZQ AB&DQPS%S%“&%@IN?O&C’& %ﬁﬁ@@ﬁl 7 é&: dioXjdg- INO_&'IQI ic
ring syigihgi i W Gindsh . i rising
A i Al e e L e p G

at ons, ipipetazinyl.omergholingt, dhiomarhbolimydnthiazoliding!, i, dglicyalaryh il -dinxangdment

ot her 3 apuary 200 2004/.011418 P 003/.023785 9 than carbon, for
exanpl eqﬁffﬁﬁxﬁfﬁklfa&xgé%ﬁ%ﬁeﬂ?? ‘?nﬁ’l @%‘%&%yﬁr@gmyﬁ%@ﬁon. There are no
adj acent oxyg e iccIE ' ; ' red
hetz(r?ocycl yl sem%‘e 5 ?%t%%%éﬁg atoWé@@}ﬁgﬁfogg‘l‘légggt?,nﬂggzazéagg?g“@je ore the
het(er ocystichl as, gpyrrabe nimideezars, frihadieatetrazade, anchthierlikgen, oxygen or sul f ur

atom 5 respeg ivelg, (S present as .a ri n(%a'aﬁom The n'i,tr_o en or sulfur atom
of the heteroi’i%??? ic seans I ergnalis MPQQYCIear Myltigyelic SPEsystimI ng

e ocyr T 526, B Mg SRl S ORI 5, e DRESYShof o
mor phol ithglring dtoamisproéienydnt dthérthaini clirbyh, fot eRamipbx nit@yen, okyderdboxanyl ,
t et rahydrof uranyl, tetrahydrothi ophenyl, and tetrahydrothiopyranyl.
15 ~ sulfur, alone or in combination. Preferred heteroaryls contain 5 to 6 ring atoms. The
prefix aza, oxa or thia before the heteroaryl root name means that at least a nitrogen,
oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized 1o the corresponding N-oxide. Non-limiting
examples of heteroaryls include: pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,
20  isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrroiyi, pyrazotyl,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,

(: imidazo[1,2-a]pyridinyl, imidazo[2, 1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quinclinyt, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinofinyl, benzoazaindolyl, 1,2,4-

25 triazinyl, and benzothiazoiyl.

“Heteroarylalkyl” means a heteroaryl group, as defined above, bound fo an
alkyt 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-

30 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-



io The term heterocyclic acidic functional group is intended to include
groups C such as, pyrrole, imdazole, triazole, tetrazole, anshnudi¢2007e.
"Heteroaryl"” means an aronmatic nonocyclic or nulticyclic ring system
conpri si ng WORBMMM1¥1IBng atons, preferably 5 to 10 ring at @oI/US2n0IMIBTE one
or nore of the ring atons is an el enent,_ other than carbon, for exanple
nitrogen, oxygen or is sulfur, alone or %% conbi nation. Preferred
heteroaryls contain 5 to 6 ring atons. The prefix aza, oxa or thia before
t he het edumgsyds Novel DaliverySysternsavolati4lafdlse AaC18 tSywpposiunoSedes, amd sul f ur

atom respecti yel LS present as .a ring. ato A nitrogen atom of a

het er oar g_ﬁw@&%%bﬁ%b?i %ﬁaﬁ'@reb’ﬁﬁig]?eéa%@r% anbﬁéﬂ p@ﬂﬂﬁhd’ffﬁ@r #@dxi de.

Non- | | M bhifnaEAR RS5QLialiSh SHAPHGEMAIPLRAS: (18X7! Ol oflieR apy! . furanyl,
thi enyl, pyrimainyl, Ir'soxazol ylI';” 1'sothiazol'yl'," oxazol yl', thiazolyl,

pyr azol yincofporagahiydreirpby refeyéncepyr azol yl,  triazolyl, 1,2, 4-thiadiazolyl,
pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl

"

i m dazo[ 1, 2- a] fgusedhgrein; theitera] gqnmﬂ%iﬁﬁrhz%imeeytdé@m@me&@aﬁ? @, Proget v |

bt enopy TSRS sPBE R nore ATk Sh B spofed Bhidlilts, i el S 2y product
i m dazopwhidhylesults ditEoRg!drivdiredign fronz sonination df tRe4pedlictdfing@idients itk

benzot hi azol.tyl. " Heteroaryl al kyl™ means a heteroaryl group, as defined
above, bepeciliedamoundd.kyl group, as defined above, where the bond to the

o rogen. pr osarusfiRridfodh Bt o Mo o E5hE A BHEArD d 7T,
subsiyi t UgtragaGticHlI abEpie@eamdunt .6 ot Bt WHiIEH Frovidés tt_ﬁ;%&iﬁéd“

"prodrug,” as used herein, represents conpounds that are rapi _
t r ansf or thedapeutid effeative).ne parent conpound of the above formula, for ( A

exanpl e, by drolysis, ,in blood. A thorqu di.squssion is provided, dn T. >
i quehand VA, &Rt sdien, Wity steinsds ShamiSatisTies BemiasoRT 023785
10 drugs I | Ve lap gk - S Les,
and in ﬁg%%’ﬁ%bé% !F\e:Ef ggﬁé%gﬁﬁ gtvh r's Mﬁl ze}eﬁclgef Ealhgsr Q‘eﬁ\ﬁ D?l%n%gsﬁe?g,éﬁﬁb
Arrer i canphéwdr maceuti cal Associ ati on and Perganon Press, 1987, both of which

are incorporated herein by reference.. 5 As ysed herein, the ter
eomon: L1 o Hep e RN ST BORREGR BT g ipvertipg: are desciibed Below. The
embodiments have been numbered for purposes of reference thereto.
Compounds of formulas 1.0A, 2.0A, 3.0A, 4.0A, 5.0A and 6.0A are:

Oj iO R, oj j0
\ N N :‘: \ N N :::
N ] I Q N ‘ [ O
/\\(o O;HH ol /\\<0 O;HH b0
1.0A 2.0A (Example 360.110) 0)
O, PO KF O, P FEF -
oA o
: NN \ N N
N 1 | Q N 1 | Q
7% on A [ G onom
3.0A 4.0A (Exampie 1207)
\,B s\Oj;/[O \/ \,R\ s\O o
R\’Q B and R\'Sle;f
- o0 1 r:{ NN_g 00 ' N N
mol ) OH bl

20 5.0A {Example 2050) 6.0A (Example 2047) _



conprising the specified ingredients in the specified anounts, as well as
any product which results, directly or indirectly, from coniihaatirg2000f the
specified ingredients in the specified anbunts. As used in the methods of
thi s i nvent Wen20&M11di¥ ecti ve anount” neans a 10 ther apeut PCRUSINORI3EER abl e
anount (i.e., that amount which provides the desired therapeutic
effective). C.~ Also, as used herein, wlfih reference to chemical structures
or formulas, "Bn" represents benzyl, "Et" represents ethyl, "Me" represents
met hyl, and "Ph" represents phenyl. 15 Representative enbodinents of this

i nvention are_described bel ow The enbodi nents have been nunbered for

pur poses of ridrdherpethassreltiecatrentinings eompainds efsformaly I aslesgrioad

4. QA, 5. nd_6. OA a ILANNON/\ NO IHHOOH/ OCH
1.0A 2, 6%-‘("%3?%‘& %OTQQBUE%PF&E%W%%F% OFF N\ NN, NO\~QHHH/
OOHHH/ O3.CA4.0A (Exanple 1207) NS OOS OO 00 © N N and OHO N N
OHHH/~ OHHH/~ 20 5. 0A (Exanphe—2050) 6. OA (Exanpl e 2047) 30 January
2007 WD 2004/011418 PCT/ US2003/ 023 11 Forgp@e met hods of treatnment that

use conpounds of fornmula I A as B@Le ’- |_pabove, said conpounds of formula
A are: OO H H

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

Ais selected from the group consisting of:

i (1)
(,. R’ R®
asas] *Q
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NNA HHS5 and the pharmaceutically acceptable salts (e.g., sodiumor
calciumsalt) and solvates thereof, wherein: Ais select ed @0%5@@0@1 oup
consisting of: ( (1) RT RBRT RBRT RB ZI \ ~NN~ NC~\ | /10
R7 R8 R7 ReWR20R8010418bN N R7 R8 R7 R8 R7 R8 R7 R8 R7 R&:(Fﬁumujm\wﬁ7 R8 O
/ yo "'LZ1l \ O-Re 0-- RO RO R9 O 15 ' 30 January 2007 WD 20(14/011418

PCT/ US2003/ 023785 12 R7\ Rap R RBPS®’ Ra/ NZn X X X Ra Ra F28 R?
R8 R7 R8

R

%fr&o RR S R’ R®
M S
R® . ‘Ra , RS

R7 R® R7 R®
; >:/ , i )
RB

7 8
R' R R7 RS
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S [ O

10
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eg.,



r-O"s Y Rapb5 R7 Ra RT RB O/ S [/ eg 10 e.g., /8 30 January 2007 WO
2004/ 011418 PCT/US2 003/02 3 785 13 R12 R7 R8 R7 R8 R7 FZe3®Iagudry 200¥ |\

~, IV \V NNNNCN RT RBRTRBRT RBOS-N ~-NNN CRZ R8BI j z and 5 N
Ra R8 (2) RYOREMEITHS R7 R\ | ~N I N iN 10 R7 R8 R7 RECRUSRBI@R3TRF O N
NO | / I /
13
7 7 .8
R g8 g2 R)RK
< li@ H‘LD
R’ R® R’ RS R7 RS
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S o Y
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R7 RB : R? R3 R? RB
> N
10
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R7 RB R7 R8 R7 R8 R7 R8 30 January 2007 WD 2004/011418 PCT/ US21?03/ 0237S5
14 R7\ RBJC-OR7 Raen X R8 X\fR8D YR80 R7 Ra R12 1 VBRmnufri2@7N N N
5 RRRRRFRARRFRBcl 2, (i -1 2N vN I 1-~Z z and RB Ra 10 wherein
the above MYQ3¥4¥1144%id A groups are substituted with 1 t8CHUSEHSHRZIBENt s
each independently selected fromthe g, qup consisting of. RO groups; 15 (3)
R8 R7 R7 RB R7 R8 0 30 January 2007 WH*2004/ 1111418 PCT/ US21103 /0 2 3 78
5 15 R7 R8 R7 R8 R7R8R78RR8
7 R

R
?&’j

R RB R12
) 1&)3"\1 oy )
5 _
R® P Nl /> %)
, ~N N=
5 ' .
R’ RS R7 Ra R RS

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

R



N5 and 5\ MB) 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. RO groups; (4) R7R8 R7R8 [/ // and3pJanguy 2¢8 OT RO

R9 RO 30 Ja 07, WD 2004/011418 PCT/ US2003/ 1123785 i he
above phenyw(??‘ﬁ’d@?“ 8said A groups are substituted with 1*?3%%‘5}"937%’
substituents each i ndependently sel ectedi§romthe group consisting of: R9
groups; and 5(5)R7R6RR8R7R8N ONN NN R R RRROR 8) R?Z
~~F29 nnR7 R7R67R%8 R R S\N~Rsand s ILL /R Rsa

QTG

R7 Ra R’ RE

0 1o

- eg. by

and

A [ #

e.g.,

C

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

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

(4)



Nl NO 10 Rts

N R4 Bis selected fromthe group consisting of RS R6 Rs

4 R ARGRARG RB\VI N\ ' "z~ N\ RNN)--NH 15 H Rodad@nd2dbaary
2007 WD 21101/111118 PCT/ US2003/023785 17 RS R$ R12 4 R6 R4 R6 R4 N O

R11 Rii

| WO 2040118 R1I0 NNNH OH 11 R12 R12 R/ N N N NCRUR003I/P237§3 R3 2

RR2 R R RIO R12 Ri RiO/NI/R3~1]é~

10

15

wherein the above pheny! rings of said A groups are substituted with 110 3

substituents each independently selected from the group consisting of: R groups; and
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NINWNRI2RI5204 RO RANONR4ARMRE RBRRBERENOHOHOH R4
R3S~-SRI1S NR3and ~- 1\ /I \ R2ZRR3 Z-2 10 nis 0 to 6&(Janpary300V to 5;
Xis 0, NH or S Zis 1 to 3; 30 January 2007 WD 2004/011418
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unsubstituted heterocyclic acidic functional group, and a substituted
heterocyclic acidic fghctional group; whefein s there areqsd to 6
substituents on said gubstistuted heterocyclic acidic funi& onal group each
substituent bei nﬁ ('J_%ntly sel@ted fropft he grROU t@ting of: RO
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Il I and G1 14 0 R30 NRis wherein there are | to 6 substituents on said
substituted aryl group and each substituent is independently selected from
the group consisting of: RO groups; and wherein there are 1 }daary 2007
substituents on said substituted heteroaryl group and each substituent is

i ndependent WP 0&t/¥d418d from the group consisting of. RO grRAMES2LHERTHB and
R6 are the sane or different and are indﬁgendently selected from 20 the
group consi sting of hydrogen, hal ogen, al*kyl, al koxy, -CF3, -0OCF3, -NQ2,
-C(OR13, -C(0,0R13, -C(ONRL3R14, - 13R 14, - 130R14 SOtINR C(OQNR,
cyano, unsub& ii$ selegtesd freupthe groupconsisting afichydregest OHItEHO¥PHs vt i t ut ed

vt or ot OMR B NGRS RRk R e RN T A RO B oup

consi sti r@(@)fNH(BR‘ﬁr-@te@mRé*@Hﬁsww,ﬂddwgﬁ\;@% Indifb itstebidtbHrRyERc ON

said subst]tuted heteroaryl group and each stituent i s independéntly
sel ect edaeidisniungtonalarpupoasd st $ubstitfted Reteyooyalis; adidic fuRtticnal gR3up;svherein

i ndependent!|ly sel,ected fromifhe group.c I Sti of:. H ..,unsubstituted or
Subsp: t uiTRiearE 16 G albiiEhls e Sl Lnstifed belragyic dnidireianalgraip
substit ; | ' : . p9
naubst | Each SB0SRESMY boind IAUBSEAJAKE scRlciBd iph e Sbu darkisitia of: R

subst i t ugedipsycl oal kyl , unsubstituted or 30 January 2007 WD 2004/011418

PCT/ US2003/ 023785 _.19 tituted cycloal kyl al kyl , - CO2R 13, . - CONR13R14,
oy O3 o reth RIERE R debRprSh iy Salonee s (hRSraUB COnBIRENG Ohur &

e.g., 1 S |t ai bgtt_ d_ al 3 , Wherein
(eacﬁ subggﬁog}?ghgp?ﬁsd’iﬁ‘g%ée%gﬂﬁ l?ﬂggﬁeg}i’d%bn@ﬁ@ giri())gg(ﬁgﬁg?sti ng of. 5
a) hal 0geB(O)OR"; AHO)NKR ' COMMRPR™ R RIR PR -8R GRIH-CLONRPORCE,

unsubstifuted or substituted aryl, unsubstituted or substituted heteroaryl, ( \)
R 'Fw N,OR13
,!_,___ R3t RM” N ]
I | and SN
o R30~ N R

15  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 )

20  the group consisting of hydrogen, halogen, alkyl, alkoxy, -CF3, -OCF3,

-NO,, -C(O)R", -C(O)OR™, -C(O)NR®RY™, -S04NR"®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

25 wherein there are 1 to 6 substituents on said substituted heteroary! 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

30 substituted heteroarylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or



g) -CN, h) -S020R13, i) -Si(alkyl)3, wherein each alkyl is independently

selected, ) -Si(aryl)3, wherein each alkyl is independentl| g0$auagtoey, 15
k) (R13)2R14S| wherein each R13 is independently selected, 1) -CO2R13, m
_C( O NRL3RL¥WO 24y0LIEHNRIZR14 0) - SCPR13, 20 p) - O0(O) R 1BCTHS2OBYFRRLIR1A

Cr) -NR3C(OR 14 , and s) -NR 13CO2 - (fluoroal kyl is one non-limting
exanpl e of an al kyl group that is subst uted with 25 halogen); R'. is
sel ected fromthe group consisting gr qgen, al kyl, cycl oal kyl and
cycl oaI k§ubstityted ce,e:d;oalgzdaiky! i- ﬁ&hﬁend&QN ety alenyhandraysloaiemsi:st i ng

3 .30 hal 2007
%0 2004 BRI R NG S8S Pe i e ? o ﬁgg?%ﬁﬂtﬂe“ H9" Sﬁ@zs‘%ﬁﬁlﬁeé%ﬂ
- SC2R13, aAdiR® gro(BARIRBAAN dakh B4 &Rk 4s independently selected from the group

consisting of:

5 a) halogen,
b) —CF;3,
c) -COR",
d) -ORY,
e) ——NRHRM,
10 f) —NOs,
C g9 —CN,
h)  —SO,0R",
i) ~Si(alkyl)s, wherein each alkyl is independently selected,
i) —Si(aryl)s, wherein each alkyl is independently selected,
15 k)  —(R™):R™Si, wherein each R is independently selected,
)  —CO.RY,

m) —C(O)NRPR™,
n)  —SO,NR™R™,

o) —SO;R®,
20 p) —OC(OR"®,
q) —OC(ONR®R™,
C . —NR®C(O)R™, and

s) —-NR™CO;R™;
- (fluoroalkyl is one non-limiting example of an alkyi group that is substifuted with
25 halogen);
R¥ is selected from the group consisting of: hydrogen, alkyl, cycloalkyl and

cycloalkylalkyl;
each R? is independently selected from the group consisting of:
a) R®
30 b) halogen,
c) -CF3,
d) -CORY,

e) —ORY,



1) -CONRL13R14 m) -NR13CORR14, n) -CO2Rt3, 10 o) /N NN Hp) alkyl
substituted with one or nore (e.g., one) -CH groups (e.g., 30CHRNgQOo)7
wherein q is 1-6, usually 1 to 2, and preferably 1), 15 q) al kyl substituted
wi th one orw@upe/ieilg., one) -NRL3R14 group (e.g., -(CH2)rgRRI2RBM23Wer ein
qis 1-6, usually 1 to 2, and preferably 1), and r) -N(R13) SO2R14 (e.g., R13
is Hand R14 is al kyl, such as net hyl); Oeach R10 and R11 is independently
selected fromthe group consisting of R13, hydrogen, alkyl (e.g., Cl to C6,
such as nethyl), h#) 0ogenNRER%, - OCF3, -NR13R14, 20 -NR 13C(O) NR13Ri 4, - OH,
-C(OOR13, -SH, -S t)NR13R14 -S02R13, -NHC(O R13, NHSO2NR13R14,
- NHSO2R13, -C(O NR¥2R14, Q;(O)NR130R14 -OC(O R13 and cyano; R12 is
sel ected fromthe roup_(‘cg@m sting of: hydrogen, -C(OOR 3 , unsubstituted
or substituted ary unsubstituted or substituted heteroaryl, unsubstituted
or substituted ar y?al kyl- SO.leé:UbStl tuted or substituted cycl oal kyl ,
unsubstituted or substitute %I kyl, unsubstituted or substitut ed
cycl dal kyl al kyl, aid unsﬁ@sN URed or substituted heteroarylal kyl group;
wherein there are to Gg\gﬁh§§¢uents on the substituted R12 groups and
each substituent |nde y’sel ected fromthe group consisting of: RO
groups; each R13 almd R 1£0NR'¥R¥pendent |y sel ected fromthe group
consisting of. H, “30 unsubﬁtltut d or substituted al kyl, unsubstituted or
substituted aryl, @msubstNRUC&®RT, substituted heteroaryl, unsubstituted or
substituted aryl al kyl, W%’:‘iil tuted or 30 January 2007 WD 2004/ 1111415
PCT/ 1152003/ 023785 21 sub<sty tut ed heteroaryl al kyl, unsubstituted or
subsjg tuted cycl oalgyyl , unsubstituted or substituted cycl oal kyl al kyl,
unsubstituted or substltut ed heterocyclic, unsubstituted or substituted
fluoroal kyl, and unsubstitufed,or substituted heterocycloal kyl al kyl (V\/nere(l n
"het erocyl oaI kyl " means Dg('ﬁgfiécm ic); wherein there are 1 to 6 substituents
on said

N-...-.

H

P) alkyl substituted with one or more {e.g., one} —OH groups (e.g.,
~(CH:)4OH, wherein q is 1-6, usually 1 to 2, and preferabty 1),
15 q)  alkyl substituted with one or more (e.g., one) —-NR"*R™ group
(e.g., -(CH2);NR™R", wherein q is 1-6, usually 1 to 2, and preferably 1), and
r) NR®)SOR™ (e.g., R is H and R™ is alkyl, such as methyl);
each R' and R" is independently selected from the group consisting of R™,
hydrogen, alkyl (e.g., C1 to Cs, such as methyl), halogen, -CF3, -OCF3, -NR™¥R™, Q
20 -NR™BC(O)NRR™, -OH, -C(O)OR", -SH, -SOuNR™®R", -S0,R ", -NHC(O)R®,
NHSO.NRPR™, -NHSO,R™, -C(OINR®RY, -C(OINR"20OR™, -OC(0)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
25  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,
30 unsubstituted or substituted alkyl, unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted arylalkyi, unsubstituted or



5 substituted R 13 and R14 groups and each substituent is independently
selected from the group consisting of alkyl, -CF3, -OH, al kK3ynuagy 3007

aryl al kyl, fluroal kyl, cycloal kyl, cycloal kyl al kyl, heteroaryl,

het er oar yl aM@MMHAONEE0) 2, - C( O ORL5, - C(O) NRLSRL6, - S( O) PREUSHEN23785
-C(O R15, -SO02Rt5 provided that R15 is { H hal ogen, and -NHC(O) NR15R16;
or 10 R 13 and R14 taken together with the nitrogen they are attached to in

t he groups - C(O)NR13 nd - SO2NR13R14 form an unsubstituted. or

Sbstl § uPdee e BB A el dayR Cule G Eb SHlatpye aalBvk Bnsuhetiglercer
het er ocyglph Gifié | ' | LN | 1

ot or oat SiitetdycloRkfalyLrBRbIAE or B Be e TR Uk B8 Myted or
there ar sulistitotedl fludretilyl) endsursubbtiteted bs substitatbcCveterag@id3d 1 alrgl RHkdeibks
groups (i.e., there is 1 to 3 substituents on the ring forned when the R13

and R14 hgtewsyioalieylt meansheieiorslion Whetais thererargehta 6 subsliitienissyn saig

b 1bst | IS ] | d f

consivbt | PapRbted RV KPS AreRa SRR G SR A
aryl al kythe grouprasisisting ofy alkgB-BF},.-OHY cikakik Yargd, khalk hﬂhﬁfé?wwlbycloalk\s/l,
het er oaryl al kyl , am no, -C(O%CRIS, -C(O NRL Si , - SO 5R16, -%&Q)Rl , 20
- SO2R15 W@'ﬁﬂ@]%dletmfy's ﬁtﬂm&wlajwmﬁ%l 5fA(6)) ORIFCEVNES "Rhal ogen,

least ono ORI AR EIPE S - SO2R stk K pRUuH FB08n, AR, "2 Soch
RL' and REGC(O)NRFFENgent |y sel ected fromthe group consisting of. H,

al kyl, aryl, aqyl al kyl,, cycloal kyl and he‘teroa%l , RL7 is selected fromthe
grou consi st Rngasd R - saien together sottathg nitrogsodibgy boapigchedhinin the groups

-S02h ; ' | d f nth i st f: | kyl ,
» yé‘ et aPDNR TR Sy p0oNR TE Bhemn A8 TlrsUBs b e aRSeBe A hliasa007- v
20947 OLIAAR-ESHiFRRPHORAT o 2B PARMBIRARekRbYdit rinlonad drgldptionslipet ed

fromthe group consisting of: kyl, aryl and het'eroaryl; I's sel ec

f r om t heceptaining oneiasiditionabheterbiipm selectashirky the-gihipp-dddgistiog of: O, S and

NR'é; wherein there are 1 to 3 substituents on the substituted cyclized R™ and R™

15 groups (i.e., there is 1 to 3 substituents on the ring formed when the R and R™
“groups 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, alkoxyaikyl; arylalkyl, fluoroalkyi, cycloalkyl, cycloatkylalkyl,
heteroaryl, heteroarylalkyl, amino, -C(O)OR™, -C(ONR™R®, -SONR™R", -C(O)R™,

20 -SOsR™ provided that R™ is not H, -NHC(O)NR'SR6, -NHC(O)OR', halogen, and a
heterocycloalkenyl group (i.e., a heterocyclic group that has at least one, and

C preferably one, double bond in a ring, e.g.,

N N
25
each R™ and R is independently selected from the group consisting of: H,
alkyl, aryl, ary-lalkyl, cycloatkyl and heteroaryi;
R" is selected from the group consisting of: -SOzalkyt, -SOzaryl,
-S0.cycloalkyl, and -SOzheteroaryl; |
10 R8s selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R",

-SO,R ™ and -C(O)NR™R?;



- SO02R15 provided that R15 is not H 5 each R31 is independently sel ected
fromthe group consisting of: unsubstituted alkyl, unsubstituted or
substituted aryl, unsubstituted or substituted heteroaryl an80Janmsyb&l7tuted
or substitg,‘;(gg)(ﬁ ﬁlg | kyl ; wherein there are 1 to 6 substituents on said
substitute é o] %S and each substituent is i ndependenf(J/LS&IEEIEEE f r om
the group consisting of: alkyl, halog and -CF3; 10 each R40 is

i ndependent|ly selected fromthe group sisting of: H, alkyl and
cycl oal kyl ; and t|?0 lor 2 .Enbodi nents of the nmethods of treatnent that use
conpounds of eaeh R andAR inindepentebtyl saissted framethgegrouptransisting ef: o,

enbodi een. nunbered for is purposes of reference thereto.
Enbodi ggmgf\‘ﬂ%eier Iﬂlrect ed to the the nethods of treatnent that use

conpounds of RPbaHiacted fvmﬁrtﬁé grébp éoﬁﬁéﬁwgg B€ AN FANSaIRYIOLUONC NS, Séd Ng Of
(1) RS 4 116 R3 G R2 20 provided th R3 for this group is selected

from t hQRU p:romdedsthaha Sis: notaa( O NRL3R14 FERal 13 Ri41 C1 and k R30~N

(2) Rl NN eacﬁ%{B’gls lngepené{enztg/ selected%(r)c?l%/ﬂ% %J?blt?p Egp\_élsl%c?rgg % /U%ZS%Z)8§ tute 3
alkyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroary! and
unsubstituted or substituted cycloalkyl; wherein there are 1-t0-6 substituents on said
substituted R*" groups and each substituent is independently selected from the group
consisting of: alkyl, halogen and -CFj;

10 each R” is independently selected from the group consisting of: H, alkyl and
cycloalkyl; and (
tis0,1or2.

Embodiments of the methods of treatment that use compounds of formuia IA,

/
i ;

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
compodnds of formuta 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",

R 13
FI{31 A N _OR
N i
p—R3! R4~
g‘ll | and N

o Rao/N R
2)
12
RN N
N
-
RS



(3) Ri SRBR (4 Rg 1 NON RBR2 C5 (5 Ro RI2:NRR2 (6) Rg
Rlo RR2; and 10 (7) R& / S R3 RZ2 wherein all substituend $anaire 2667
defined for the novel conpounds of fornmula A Enbodinent No. 2 is directed
to the the n¥PR8I1d$18t r eat nent that use compounds of for MOTAUS2MIWIBTEI N B
is: 30 January 2007 WD 2004/011418 PCT/ 3§2003/ 023785 24

(3)
R11
57N
———
RB
RE .
(4)
!
NN
|/
R3
R -
(,,5 (5)
R1D
R12
NN
e
RS
R -
(6)
R12
10 !
R N
|
RB
C R? : and
10 (7
Ry
S
/
R3 —
Ro

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:



RS R4 R 3\ RRz wherein R3is selected fromthe group consisting of:
-C(O NR13R14, 13 R31 I N-CR13 P-R31 R14~N 11 Il 1 and G 1 03RBfudy Ro7la and
all other substituents are as defined in formula IA s Enbodinment No. 3 is
directed t VPRYUHME et hods of treatment that use ( ) coRPEHIA3IBRIBEr mul a
| A wherein Bis: R RA R R73/ R14'm O R2 and all other substituents
are as defined in fornmula | A Enbodi ne No. 4 is directed to the the

nmet hods of treatnment that use 10 conpounds of fornmula A wherein Bis R5
R4 R6 R73 C) R 4N-C 11 O R Z RI3 and¥Rl14 are each the sane or different
al kyl group, and all other substitients| are-sas defined in fornula I A
Enbodinent No. 5 is directed to t ﬁods of treatnent that use 15
conmpounds of fornmula | A wherein Bis

R3
R2
wherein R is selected from the group consisting of: —G(O)NR'*R™,

13
|.§31 R N/0R13
N
P_R31 R14/ é’
I IN and Nt

O RSO -

r

and all other substituents are as defined in formula IA.

5 Embodiment No. 3 is directed to the the methods of treatment that use ( )
compounds of formula IA wherein B is:
RS
R Rt

R13\N
R4 ~c

i

0 R

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

10 compounds of formula IA wherein B is

RS
R* R® -
R“”\ (>
N
R™47 \ﬁ.
0 R?

R and R' are each the same or different alkyl group, and all other substituents are
as defined in formula TA.
Embodiment No. 5 is directed to the the methods of ireatment that use

15 compounds of formula IA wherein B is

R

5
R R®
R1 3\
N
RM7C
| R2

O

_—



RS RA R RI3'L RI4 N~\ | 0 Rz 30 January 2007 WD 2004/011418

PCT/ US2003/ 023785 25 and (1) R2 is-OH, and all other substi3luentassy 2008 as
defined in fornmula TA, or (2) R2is -OH and R13 and R14 are each the sane
or differentAR¥MITHYIBup, and all other substituents are BSTHSRM0AEBH
formula I A. Enbodiment No. 6 is directed to the the nethods of treatnent
that use 5 conpounds of fornula TA Wnerg nBisRS 4R R3\ R R3is
sel ected fromthﬁ group consisting of: FERal 31 R13 ORI3 N N R14~ | and R30
~ N R and@d (1)oRhis—Qtband @llaiber sylstiidenis praag definedrindeormulaAor EhtRdisnent

No. 7 is di Q.1 4 hods of tr t at_use 0 unds of
formul a L%b&ﬁé&@ﬁ% %ngﬁké}%é% t%§ S\a%ﬂ? ﬁﬁgﬂﬁggﬁﬂsﬂégl‘j@eygd&?&@w f group
consi sti ng isftitudis ard asMefifBd s formula IA.

Embodiment No. 6 is directed to the the methods of freatment that use

5 compounds of formula IA wherein B is

RZ
R? is selected from the group consisting of:

13
R31 'ﬁ N ,OR”
| N I
p—Rr3 "7
}H | and C\R1 )
O R30/N

and all other substituents are as defined in formula IA.

10 Embodiment No. 7 is directed to the the methods of treatment that use

compounds of formuta IA wherein B is

R is selected from the group consisting of:
13
R31 Fﬁ N ,0R13
I”!’— R31 R“/N i1
I | I and G
O ) N R
, RSO/

15 RZ%is —OH, and all othér 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:



P-R31 RI4I"N Il 1 and O11 14 OR30~NR 15 R2 is -OH and all other
substituents are as defined in fornula I A Enbodi ment No. 8 i3gjgiub&obed to
the the nethods of treatnent that use conpounds of forrmula | A wherein B is:
R13 / N RMO200481188 January 2007 WD 2004/011418 PCT/ USZ2atisodzub2753 78 5
26 R2, R73, and R14 are as defined for conpounds of formula 1A and all
other substituents are as defined in f&nula | A Enbodinment No. 9 is
directed to the the nmethods of treatnent that use conpounds of fornula I A
wher ei n B, iR &id RM Brdaddefifbd i cdfRpoinds@i foRbdiaAnd dﬂ%i"al?bﬂwé‘s_ defined for
conpounds of formula and all other substituents are as defined in formula

| A, Enbddibstitventoarelds defined gcfoechulalAhe the nethods of treatnent that use

conmpounds of formyla LA rein Bis: O, RL3 1IN R4 10 O R2 is as
defined for ga'rﬁ'&%“ d\‘%%r%ct%&ﬁm%th&rmeﬁfgsaq dreqtEnesd faalgdseyi f f er ent
al kyl 9" iR 2 nts areas defined for conpounds of
formula T A O%Oﬁ:fhgﬁ%l%ﬁ%@ﬁ%g@éﬁ ected to the the nethods of treatnent

R13
I

t hat use

5 o} R?

R?is ~OH, R™ and R™ are as defined for compounds of formula and all other
substituents are as defined in formula IA.

Embodiment No. 10 is directed to the the methods of treatment that use N
compounds of formula IA wherein B is: | | ()

10 o0 R
R? is as defined for compounds of formula IA, R and R are the same or different
alkyl group, and all other substituents areas defined for compounds of formuia TA.
Embodiment No. 11 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:

r™
|
N

147
15 . o R | ) , ()
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 {reatment that use
compounds of formula IA wherein B is as described in Embodiment No. 6, R*is H, R®
20 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, RS
is H, RCis H, and all other substituents areas defined for compounds of formula IA.
Embodiment No. 14 is directed to the the methods of treatment that use
25 compounds of formula IA wherein B is as described in Embodiments Nos. 4, 5, 8 and



conpounds of formula A wherein Bis: | RI13 NRI4 15 ORZ R2 is -OH R13
and R14 are the same or different alkyl group, and all other 3gyQshiytgent s
areas defined for conmpounds of fornula | A Enbodinent No. 12 is directed to
the the met MWB20GH0IE418at ment that use conpounds of fornmul #CTASAMBI@IESB i s
as described in Enbodinment No. 6, R4 is H RS 20is H R6 is H and all

ot her substituents areas defined for con%%unds of fornmula | A Enbodi nent No.
13 is directed to the the nethods of treatnment that use conpounds of

formul a |6 eeepetiatRP andR YeserddfeadnbhyEmpodkinsthier MabsiftueRts hfe &5 dBned ; H
R6 is H and all other substituents areas defined for conpounds of fornula
| A Enbodiomemia Mo. 14 |s d| rect ed to the the nethods of treatnent that use

25 conpounds o fornul in ,B.is.as, descri bed nbodi nts Nos. 4,
5 8 and 30 Ja%ﬁg’lofz"rﬁﬁ g'ﬁ?%ﬂi‘ig‘%ﬁrﬂﬁ 2@%@1 'gf 9t USB, cept
that RI13 @Tﬁﬁ)&}ﬁhsaéﬁfo%ﬁlh D‘%‘Wh)ék'eln@% alidcted FRim WD kbl 8k Sishrh ofts def i ned
in formula 1A Enbodi nent ) is directed to theé the nethods of

treatment that use corrpounds of formJIa RAl wherein B is séfected fromthe

group conS|st|ng of : R“BI'[]\BIZ RL2N INS\(N R3R3R3 /2 R2 5 Rio R12
RL\ RO | /L\e_g PN o

5
R10 R12
C R R10 I\i
.
R3 and R?
R? R?
wherein all substituents are as defined for formula IA.
10 Embodiment No. 16 is directed to the the methods of freatment that use

compounds of formula IA wherein B is:

R11

TN

RS
C ®

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:
R‘H
37N
————
RB
R2
s 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:



R3 and R3 R2 R2 wherein all substituents are as defined for fornula A to
Enbodi ment No. 16 is directed to the the nmethods of treat e Junaty 1062

conmpounds of formula A wherein Bis: RRi 3 R -i R2 wherein all

substi t uenW0 HWgOHIIef i ned for formula | A Enbodi nent NoPCT/EBSR3RY8Eted to
the the nethods of treatnent that use conmpounds of formula I A wherein B
Is: RL1 S R3IR2 Rl1is H and all ot substituents are as defined in

formula | A. Enbodiment No. 18 is directed to the the nethods of treatnment
that use conpounds of formula | A wherei R'B is: 30 January 2007 WO

2004/ 011418 PCT/ US2003/ 023785 28 Ri11 ji¢ R RRis -OH and all other
substituents are as defined in fornul nmbodi ment No. 19 is directed to
the the nethods of treatnent that usej~C nds of formula | A wherein B is:
Rl11l RBR2C R3

R?is —OH, and all other substituents are as defined in formula JA.

Embodiment No. 13 is directed to the the methods of treatment that use
compounds of formula TA wherein B is:

R11
7N\
R =
5 RO ()

R®is -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 formuila IA wherein B is:

Rﬁ
N
"-.._._.
R3
R2
10 Ris -S(O}NR™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 B
compounds of formula IA wherein B is: ()
R11
57N
——
RS
Rz
15 R%is-OH, R?is —C(O)NR™R", and all other substituents are as defined in formula
TA.

Embodiment No. 22 is directed to the the methods of treatment that use

compounds of formula IA wherein B is:



R3 is -C(ONRL3R14, and all other substituents are as defined in fornula I A
Embodi ment No. 20 is directed to the the nmethods of treatmengfjdnairy Q66
conmpounds of formula A wherein Bis: RI1 R3 R2 j:: H10 R3 is

-S(O t NRL3RMOe4@11418 is 2), and all other substituents aP€Tass20i8f23v88 in
formula 1A Enbodinent No. 21 is direct to the the nmethods of treatnent
that use conpounds of fornula A wherein Bis: RIL1 S R3IRZ Is R is -0H,
R3 is -C(ONRL3R14, and all other substitquts are as defined in fornula

| A, Enbodiment No. 22 is directed to the e nmet hods of treatnent that use
conmpounds of formula I A wherein B is: 30 January 2007 WO 2004/011418

PCT/ US2003/ 023785 29 R11 S R3 A R2 SRANs2>OH and R3 is -S(OtNR73R14
(e.g., t is 2), and all other substitu as defined in fornmula I A
Enbodi nent No. 23 is directed to th@3the t hods of treatnment that use 5
conpounds of formula I A wherein Bis: RI1IR?R3 S

R? is —OH, and R® is ~S{O)NR™R™ (e.qg., tis 2), and all other substituents are as

defined in formula IA.

Embodiment No. 23 is directed to the the methods of treatment that use

5  compounds of formula IA wherein B is:

SN
—
C S
R2
R%is —OH, R? is ~<C(ONR™R™, R"" is H, and all other substituents are as defined in

formula ITA.
Embodiment No. 24 is directed to the the methods of treatment that use
10  compounds of formula IA wherein B is:
R11
TN
~

o R?
R

R3is —S(O)NRPR™ (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, isopropyt and 1-
butyl). In this embodiment, each R™ and R™ are generally selected from the group
15 consisting of: H and ethyl, and preferably R'® and R' are ethyl.and all other
substifuents are as defined in formula IA.
Embodiment No. 25 is directed to the the methods of treatment that use
compounds of formuia IA wherein B is:
R11
SN
R =
R2
20  Rlis-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,



R2 R2is -OH R3is -C(ONR 3R14, R11 is H, and all other substituents are
as defined in formula I A Enbodinment No. 24 is directed to 3hRnidde20met hods
of treatnent that use to conpounds of formula 1A wherein Bis: RI1 ~ . R3
R2 R3 is W OWeMRIBR1I4 (e.g., t is 2), each R13 and Rl14 pC®USh@3I®AITES Or

different and are selected fromthe grg(bjp consisting of: H and al kyl (e.g.,
nmet hyl, ethyl, isopropyl and t- butyl).2¥n this enbodi nent, each R13 and R
14 are generally selected fromthe group 15 consisting of. H and ethyl, and

pr ef er alisopregd andit-Bal)arla thistsrhbedicheit) eath B asd bt areigeherallyesalsctddf i ned
I n forméla | A, Enbodi ment No, 25 is directed to the.he nmethods of treatment
that usdOreipeRHRCersistig el & and mHad oand Breferabiy R pdip™ a7e efyliand all

-S(OtN eﬁ%{ﬂs@i&%ntstaré%gﬁegaggﬁniférn'ﬁ'.iiaefﬁq each R13 and R 14 are the sane

or dif and are sé romthe group consisting of., H and al kyl

(e.g., nethylEmbblirhentIo I2Risadibecté o tHAheORG L Ir At dAP20M34823785 30
| sopropyl and t-buttyl). In this enbodi nent, each R13 and R 14 are generally
9

sel ett edompa@mdshef fgrroule Idowbersin Bgisof : H and ethyl, and preferably R13 and
R14 are ethyl.and all other substituents gre as defined in fornula I A
Enbodi ment No. 26 is directed to the the fethods of treatment that use 5
conpounds of formula | A wherein B is: R j::

RS
RZ
R?is —OH, R*is ~S(O}NR®R" (e.g., tis 2), R" is H, and all other substituents are as
defined in formula IA. ( )

Embodiment No. 27 is directed to the the methods of treatment that use

10 compounds of formula IA wherein B is:

R‘H

37N
o
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™® or R" is

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

()

N
o

Embodiment No. 28 is directed to the the methods of treatment that use
compounds of formula IA wherein B is:
Rt
SN
——
R3
R2
20 R2is—OH, 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, isopropyl and f-butyl}, and all other substituents are as defined in



H R is -OH R3is -S(OtNRL3R14 (e.g., t is 2), R1is H and all other
substituents are as defined in fornmula | A. Enbodi ment No. 2@0“@1]5!@@@1 ed to
the the nethods of treatnent that use 10 conpounds of formula | A wherein B
is: RI1 j: WOROHBIHRR is -OH, R3 is -C(ONRL3R74, R11 is PCTAasceRaB780d R14
are independently selected fromthe group consisting of: alkyl,
unsubstituted heteroaryl and substitutedheteroaryl, and all other
substituents are as defined in fornula A In general, one of R13 or R14 is
i s al kyl foreuga IAmé byik )embodisentpiehoR earslRSt ateugstbrapy eeRated fronotte is , N
O ~ Enbodiment No. 28 is directed to the the nmethods, of” treatnent that use
conpound€rasio e@nsisfing ofa Rhaed @mv!mmcépreriﬂablsslf%%am R'2areethd. -OH, R3 is
-S(O t NR13R14 N s 1 s, H..and ea R13,.and, R14, ar e sane
o i eron: EnfbdiimentNg, 29:js irbateit t&‘?gﬁ% FaSfelR By ﬁaasvenﬁ@ﬁat% Kyl

(e. 9., o&&MPYLUNdSORTdrmuiaJRVARIPRGst -butyl ), and all other substituents
are as defined in 30 January 2007 WO 2004/011418 PCT/ US2003/023785 31
formula 1A In this enbodi nent, each RB3 and R14 are generally selected from
the group consisting of., H and ethyl, )a preferably R13 and R14 are

ethyl. Enbodinment No. 29 is directed t he met hods of treatnent that
use conpounds of formula | A wherei®®B

and all substifuents are as defined in formula TA.
Embodiment No. 30 is directed to the the methods of tfreatment that use
C compounds of formula IA wherein B is:

10 and ail 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.
15 Embodiment No. 32 is directed to the the methods of treatment that use
. compounds of formuta IA wherein B is as described in any one of the Embodiment
C" Nos. 1 to 30, and A is:
R’ R

%70
U
wherein the furan ring is unsubstituted or substituted as described in the definition of A
~ 20  for formula IA, and all other substituents are as defined for formula IA.
Embodiment No. 33 is directed {o the the methods of treatment that use

compounds of formuia IA wherein B is described in any one of the Embodiment Nos.
1t030,andAis



/' S R35 Rz and all substituents are as defined in formula | A Enbodi nent
No. 30 is directed to the the nmethods of treatnent that use 3¢JgmaR@epds of
formula A wherein Bis: R3 SN N Rz 10 and all substituents are as defined
in fornul aw@22BnbodBnent No. 31 is directed to the the mpdadgo®fotrseat nent
that use conpounds of fornmula I A wherein B is as described in any one of
the Enbodiment Nos. 1 to 30, and A is 3 described in any one of the
Enbodi nent Nos. 39-44 described below. is Enbodinment No. 32 is directed to
the the nethods of treatnent that useg?g@npounds of formula | A wherein Bis
as described in any one of the Enbodi Nos. | to 30, and Ais: R7 Re
[--O wherein the furan ring is uns {ut@d or substituted as described in
the definition of A 20 for formula I A |1 other substituents are as
defined for forrmula A.  Enbodinent No. 33 is directed to the the nethods of
treat ”EWhér@ﬁhtth!ésfﬁraﬁﬁﬁg%“ﬂﬂ?stﬁ&tegoéd@élﬁo%r‘é’ﬁ% HBn% b g@@@rhég%ﬂ n any
one of the Enbodi nent s. 1to 30, and Ais anuary
2004/ 01 farbgulBa@i. US2003/ 023785 32 R7 R8 wherein the furan r| ng |s
substitut ed d, al,l r subS| sar efined for rrruIaIA
Enbodi ment m@Qd'Fée'ﬁw Fhig ‘@ trﬁﬁg@ éfOfttF%?ém%"ﬁ hat{e use 5
E nbo d:JRe%n%oJrﬂfszf'férmﬁiaWﬁ%ﬁéfé:#B' i aassdéb‘b?“ﬁéht?ﬁ%ny'bu?ef‘é{f PReERbokifent

Nos. 1to 30,and A is

R’ R®

?z‘)kf,\o
7
A ()
wherein the furan ring is substituted with at least one (e.g., 1 t0 3, or 1 to 2) alkyl
group and all other substituents are as defined for formula 1A.
10 Embodiment No. 35 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. 110 30, Als
R R®
QW Mo
&
wherein the furan ring is substituted with one alkyl group and all other substituents are
15  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 Embaodiment

Nos. 1t0 30, and Ais
R’ R®

N o
KR

20  wherein the furan ring is substituted with one C; to C; 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. 1t0 30,and Ais



Nos. 1 to 30,and Ais R7 RB8 v wherein the furan ring is substituted with at

| east one (e.g., 1 to 3, or 1 to 2) alkyl group and all ot hsyJasukgédzuent s
are as defined for formula A 10 Enbodinent No. 35 is directed to the the
met hods of WQHWBHHIE hat use ill conpounds of fornula i A MEBEUSBIMIBITE as
described in any one of the Enbodi nent JNos. | to 30, Ais R7 R8 wherein the
furan ring is substituted with one al kyl"“group and all other substituents
are 15 as defined for forrmula I A. Enbodinent No. 36 is directed to the the
nmet hods of treatnent that use corrpourRTsR?Jf formula A wherein Bis as

described in any one of the Enbodi nent .~1 to 30, and Ais R7 R8 20
wherein the furan ring is substituteg’jw’ { one C, to C3 al kyl group (e.g.,
met hyl or isopropyl), and all other substittients are as defined for formula

| A, Enbodi ment No. 37 is directed to the the nethods of treatnent that use
conpoundas difified inubay bAe W ¢he Emibdimeat Noss 8Ritb 86, ercaplythah &’ aindt RBare the
Enbodi nent - Nos, . 1 to 30, and A I| s 30 Januyary 2007 WO 2004/01141&

PCT/ Us213ams/as stifferent and pachds eslected fforsthgdioHrongisting int aid aliyl.

Enmbodi nent No : : iZh i, fferent
and each is sgpe&cfdé@QPfg% ?ﬁggé—%%%aggﬁ?ﬁ?ng o@gg g%ﬁ’“@i Eyl .gfu nbodi nent

No. 38 i sompoendsdf foomuleIA hdemeint® isaoHescrtzdipnany bat ofislee Entsodimentls of
formula | A wherein B is as described in any one of the Enmbodinent Nos. 1 to
30, and MNoss1fg3Rsand Ais ‘

R’ R®

ZL))KIG“'O
C =
) as defined in any one of the Embodiment Nos. 32 to 36, except that R is H, and R® is
alkyt (e.g., ethyi or t-butyl).
10 Enibodiment 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® RT R®
C 5 ~N ) . / ' _ s '
7 8

R’ R® R’ R® . R" R z
AN Ny AN
N o " , . ,

R R R RP

RS IRE SNy

20



as defined in any one of the Enbodi nent Nos. 32 to 36, except that R7 is H,
and R8 is alkyl (e.g., ethyl or t-butyl). 10 Enbodi nent No. 38%anusrydds7ect ed
to the the nmethods of treatnment that use conpounds of formula JA wherein:
(1) substi tWeRHMIIHEfornmula 1A is preferably sel ected fr AGTHEIGYEATES
consisting of: (a) RT RB RT RB RT RB NN, 722/ ~ C R/ RBR/I RBR7 RBO
'y 'oy N ~~/ OR/7TRRB R7T R8 ~0 0 RPRE 'S 20 30 January 2007 WO
21) 04/ 011418 PCT/ US2003/023785 34 R7T RB R7 Ra -Oand Z\ I, 7\iNOn O
Ra RO p RS 5 wherein the above rings are unsubst’i /iited or substituted, as
described for formula IA: and 8
RL R K5
R’ R® -

~—0
b (/\ 0
21 ~N 5
n , , Z ~RE

)

p
R8

5 wherein the above rings are unsubstituted or substituted, as described for formuta IA: ( )
and

(b)
R R WRQ RY RS
= d ><(%/\.J 9
LLL')<R33 l"—L - an 1‘)1 n\ R

wherein in (a) and (b) above: each R? and R%is independently selected from the group
10 consisting of: H, unsubstituted or substituted alkyl, unsubstituted or substituted arvi,
unsubsiituted or substituted heteroaryl, unsubstituted or substituted arylalkyl,

, and

unsubstituted or substituted heteroarylalkyl, unsubstituted or substituted cycloalkyi,
unsubstituted or substituted cycloalkylaliyl, -CO,R™, -CONR™R™, fluoroalkyl, alkynyl,
alkenyl, and cycloalkenyl, wherein said substituents on said R’ and R? substituted -
15 groups are selected from the group consisting of: a) cyano, b) -CO.R™,
¢) -C(O)NRPR™, d) -SO.NR"R™, e) -NO,, f) -CF3, g) ~OR™, h) -NR"*R",
i) ~OC(O)R™, j) ~OC(OINR™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
20  consisting of:

RS

o
&S



(b) R7 Ra R7 R8B RO R7 R8 Rsa and RO ~\ n ~ n and wherein in (a) and (b)
above: each R? and R8 is independently selected fromthe gronganilg}yzom
consisting o unsubstituted or substituted al kyl, unsubstituted or
subst it ut ed%‘?ﬁ‘l"“"’bﬂéﬁbstl tuted or substituted heteroaryl , PGRASHYBIZXISRD or
substituted arylal kyl, unsubstituted or 5substl tuted heteroaryl al kyl,
unsubstituted or substltuted cycl oal kyl ;"™ unsubstituted or substltuted
cycl oal kyl al kyl, -CO2R13, - CONRL13R14, f1 uor oal kyl, al kynyl, al kenyl, and
cycl oal kenyl , wherei n said substituents on said R and R8 substituted 15
groups are sel ected fromthe |§\;1||@oup consi sting 01‘:212 a) cyano, b)2 - 02R13, c¢)
-C(O NR13R14, d) -SO02NR13R14,ie) -No2, f) CF3 - OR13, h),-N 3R14, i)
-OC(O R13, j) OC(O)NRlCﬂ?M d_lkyo hal oge a Bl R8a and R9, rare s defi ned

in formula IA; and (2) Su ent Bin for A is pré‘! sel ected
fromthe group 20 consisti : R R4 R6 /" N\ C Rz *30 January
2007 WO 2004/011418 PCT/ USZ003A023785 35 2 Id | Rg N:b0 R
'---RRo R--,~-NN INN R2 ‘
R3 S R11
and \

C'- 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)
C R’ R R’ R R’ R®
; o S
P
15
R R® R" R®

RS IAES P



R3 S Rat and R2 wherein R2 to R6 and R70 to R14 are as defined above for
the novel conmpounds of formula I A Enbodinment No. 40 is directed to the the
met hods of treatment that use conpounds of fornula | A wher é0danry)2007

substituen in formula Ais nore preferably selected fromfhe group
consi st ng’svéﬁ““t’%“ﬁ? Re R RBRT R8 ~-N iNi- R7R8 R7R8P‘%7Fé§2'63"’1]3%”-\ ~\

/O6N NCO 15 RxR8 R7 R8 n ~00 R7 Re &30 January 2007 WD 2004/011418
PCT/U S21 1033/023785 36 RT RB R7\ Re R RB 1 XOand \ ~Nn o-~RB RO p
Re s wherein the above rings are unsubstituted, %9 Ft{‘pe above rings are

substituted with 1 to
RB
R’ %y
R R® X

0
%ﬁ&/\ 0
7_1 =N 5
n . . RS

Pl

5 wherein the above rings are unsubstituted, or the above rings are substituted with 1 to ( ‘)
3 substituents independently selected from the group consisting of: halogen, alkyl,
cycloalkyl, -CF3, cyano, -OCH3, and -NO3; 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,CHj3), cycloalkyl (e.g.,cyclopropyi, and cyclohexyl),

10 and cycloalkylalkyl (e.g., cyclopropylmethyl), ahd R? is selected from the group
consisting of; H, halogen, alkyl, cycloalkyl, -CF3, eyano, -OCH3, and -NO;; and

(b)
9
R’ RS R’ RS R R g8
X M and M’\ R®
LL"L‘ Rea l‘g n ?‘ﬁ n
wherein each R’ and R® is independently selected from the group consisting of: H, ()

15 alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl (such as, -CF; and
-CF.CHs5), cycloalkyl (e.g.,cyclopropyl, and cyclohexyl), and cycloalkylalkyl {e.g.,
cyclopropyimethyl); wherein R® is as defined in formula IA, and wherein R? is
selected from the group consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano,
-OCHg, and -NO,; each R” and R¥is independently selected from the group consisting

20 of H, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl (such as, -CFz and -
-CF2CHpa), 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:



3 substituents independently selected fromthe group consisting of: hal ogen,
al kyl, cycloalkyl, -CF3, cyano, -OCH3, and -NO2; each R7 andoR8ndafy 2007

i ndependent I‘X, selected fromthe group consisting of: H alkyl (e.d.

met hyl , et hyVO 200408438  and i sopropyl), fluoroal kyl (such PES/USIGRAI23MA

- CFZCHS), cycl oal kyl (e.g.,cyclopropyl, and cycl ohexyl), 10 and

cycl oal kyl al kyl (e.g., cyclopropyl net hyl 7 and RO is selected fromthe group
consisting of: H, hal ogen, alkyl, cycloal kyl, -CF3, cyano, -OCH3, and - NO2;
and (b) R7 R8 R7 R8 RO R7 R8 Rea ghd RO wherein each R7 and R8 is

i ndependent|y selected fromt gr pup &@nsi sting of: H E) 15 alkyl (e.g.,
methyl, ethyl, t-butyl, apd i'SOpeBEPY fluoroal kyl (such as, -CF3 and

- CF2CHS) cycl oal kyl (e 6 wcycl op and cycl ohexyl), and cycl oal kyl al kyl
(e.g., cyclopropylnethyl):“wherekp-R8aSis as defined in formula I A and
wherein RO is selected 'Fromt; e group consisting of: H, hal ogen, alkyl,
cycl oal kyl, -CF3, cyano, -OC4B, afd -NO2;, each R7 and R8 is independently
sel ected from the group consisting 20 of: H alkyl (e.g., nmethyl, ethyl,
t-butyl, and isopropyl), fluoroal kyl (such as, -CF3 and -CF2CH3),
cycloalkyl (e.g.,cycl opropyl, Ra;;nd cycl ohexyl), and cycl oal kyl al kyl (e.g.

cycl opropyl nethyl); and (2) smbstltuent Binh formula Ais nore preferably
sel ected fromthe groupgzonsN 6of. 30 January 2007 WD 2004/011418
PCT/ US2003/ 023785 37 RS 36/ RI13/ RI4N~C\ |1 | OR R12 1 R3 NRlo

'?12 'R12
3 N_ N 3 S gl
" N/ A N\ /) and " W/ )
R? TR RZ R?
5
wherein
 RZ%is selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO.R™,

R%is selected from the group consisting of: -SO;NR™®R™, -NO,, cyano,
10 . -C(ONR¥R™, -SO,R™: and -C(0)OR™;
- R* is selected from the group consisting of: H, -NO,, cyano, -CHs, halogen,
C’ and -CFj;
RS 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;

15 each R" and R"! is independently selected from the group consisting of: R,
hydrogen, halogen, -CF3, -NR™¥R™, -NR™*C(O)NR"RY, -C(0)OR", -SH,
-SOENR®PR™ -S0,R®, -NHC(O)R™, -NHSO.NR™R", -NHSO,R", -C(O)NR¥RY,
-C(O)NR¥OR™, -OC(0)R™, -COR™, -OR™, and cyano;

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

20  methyl, ethyl, isopropyl and t-butyi; 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



RR RIZ RI21 | RBRN-,NRZI SRn /NN ZR and Rz R3 2R2 5 wherein R2 is
sel ected fromthe group consisting of: H OH -NHC(O R13 and30 Janks(R2MI3; R3
is selected fromthe group consisting of: -S02NR, 13R14, - no, 10

- C( O) NRL3RM 24@PI%- and - C(0) OR13; R4 is sel ected fron???(é‘sﬂ}"éﬂff79°
consisting of: H, -NO2, cyano, -CHS3, ha gen, and -CF3; R5 is selected from
the group consisting of. H -CF3, - aI ogen and cyano; R6 is selected
fromthe group consisti ng of , H, al k | and -CF3; 15 e agh R10 and,sRll i's

i ndepen %,5%961 wleelgdt F%thﬁéf@#%ﬁﬁné’éw of iheS Bf NFhl-BWheFﬁyﬁ géh,

" glo? %%ﬁﬂ%gégéﬁg%ﬁ%ﬁw gﬁg@%‘% Hﬁg%sﬂ%ﬁx%ﬁéw - C( O NR13R14,

- C( O) NRLEYRY SOLA'RaRd - C@%ﬂﬁ‘gmﬁemmda@fym%anﬁﬂgﬁ ume@éﬁdl@mﬂ is
mthe

i ndependent I y sel ected fro group consi sti n% H, 20 nethyl, eth I
i sopr opyaelact@dtfrqmﬁpe grewp ReBsiging afi alkieirvt ane etefg@mhemhwwmthaf@ ateth

LneyBar 13 é%ﬁﬁr%gﬁ,@% it St DR sizcp RIS ofthibs FR2 Nhe abSrtr 8R (o

7 memberg Igj&ﬂ?:)rn@éﬁvﬁ@@ﬁ‘? aRd\RMg8 ﬂﬁk@ﬂ@dﬁ%@bltrﬁ&éﬁﬂ’égéﬁ 6 Yhich Yidy
2004/ 011418 / US2003/ 023785 38 heteroatom sel ected fromthe group

consi st iarg tmcﬁunct) argl eaciNmeiBstitugnirie imd speidently selested trofy b gﬂmapg}mpﬁtlng
“E O NSl Bty At 3 ke ana o PR 11 om ¢ ne
group cofgiatkfIcitioalllamtyl, Rététoa4Ad nBRIrBASMINI; aihiRs, €CIOIOR'e are 1 to
10 -C(ONR™R'™, -SONR™R, -C(0)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. 41 is directed to the the methods of treatment that use
15  compounds of formula IA wherein:
substituent A in formula IA is even more preferabiy selected from the

group consisting of:

(a)
R’ R® R’ R?
Yoo S,
)
20
R’ RS o R R RT RY
%IX@ EY S



5 3 substituents on the substituted cyclized R 13 and R14 groups (i.e., the
substituents on the ring formed when R13 and R14 are taken toggh 0t h the
nitrogen to which the are bound) and each substituent is independently

sel ected froWP2HEYdH8p consisting of: alkyl, aryl, hydroBGT/bS2dexryzskyl
al koxy, al koxyal kyl, arylal kyl, fluoroalkyl, cycloalkyl, cycloalkyl al kyl,
het eroaryl, heteroaryl al kyl, am no, -(( 5 10 -C(O NRL8R16, -S01NR15R16,
-C(OR15, -SO02R15 provided that R15 is not H, -NHC(O NRL5R16 and hal ogen;
and wherein each R15 and RY iR& i ndependently selected fromthe group
consisting: of H alkyl, ar aryl al kyl, cycl oal kyl and heteroaryl.

Enbodi ment No. 41 is diré he the nethods of treatnent that use 15
conpounds of formula I A - A IS even nore
preferably selected fromthe R7Re R7TR6 \ N
iNI / 1 /NCO 20 R7 Ra S R7 Re R6 S </I 0o R7 R6
iNn\ n 30 January 2007 WO 2004/ 0 4 /8 5 39 SRS R8
“2. 1\ Oand 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: H, F, Cl, Br, alkyl,
cycloalkyl, and —CF3; R’ is selected from the group consisting of: H, fluoroalkyl, alky!

5 and cycloalkyl; R® is selected form the group consisting of: H, alkyl, -CF,CH; and
-CF3; and RY%is selected from the group consisting of: H, F, Ci, Br, alkyl or -CF3; and

C (b)

wherein R is selected from the group consisting of: H, fluoroalkyl, alkyl and cycloalkyt;
10 R®is selected form the group consisting of: H, alkyl, -CF,CHs and -CF3; and R® is as

defined for formuta IA.

Embodiment No. 42 is directed fo the the methods of treatment that use
compounds of formula IA wherein:
(1)  substituent A in formula IA is still even more preferably selected
15  from the group consisting of:
C (a)

7 8
R R RT RO R’ R®

3*@ ”1)%; Q)K@

Q and
th. RS @ “ge

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

9]

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



Gk R8 /R8 8 wherein the above rings are unsubstituted, or the above rings
are substituted with | to 3 substituents independently selected fromthe
group consisting of: H F, d, Br, alkyl, cycloalkyl, and - Ge3anuEy 2087
selected fromthe group consisting of: H, fluoroal kyl, alkyl s and

cycl oal kyl ;wﬂ@"?"é‘”gﬂﬁect ed formthe group consisting of: HCTASN30237952CHI
and -CF3; and RO is selected fromthe %houp consisting of: H F, d, Br,

al kyl or -CF3; and C (b) R7 RB "R8' erein R7 is selected fromthe group
consisting of. H fluoroalkyl, alkyl and cycloalkyl; 10 R8 is selected form

t he gr ougyeikylsand -Gt RAjs agllegted framdbepriraup coasBlingod 1R8eCFs -6 2Citbf i ned
for formul odi t 42 s directed t he, t he nethods of
treat men eﬁﬂ}fetﬂg‘ﬁs%ﬁﬁﬂuﬁm%w%?wﬂF‘bufyﬁx %{}Fﬁﬁgﬂ%?‘-@ﬂ substituent Ain

formula A is still evempyore preferably selected 15 fromthe group
consisting of: C (a) RY R7 RB RT RB 2t | S-O h~and '2 RB L R8 20
wherei n the above rings arg ghsubstituted, or the above rings are
substituted with | to sWgstituents i ndependently selected fromthe group
consisting of: H F, O, Br, @ kyl, 30 January 2007 WO 2004/011418

PCT/ US2003/ 023785 40 cycldal kyl, and -CF3; R7 is selected fromthe group

consi.sti s 1 P , t o Joy i r C r and
t- bu% yl; ‘ngﬁgélﬁgﬁi 3 sgl:é)tg%%ﬁ?ﬁ}qﬁ%ﬁrﬂgﬁ Jlay\lstsﬂggl?% mh"e(?%? ﬁeggble'*’ éﬁtg@t §§Wh om
t he gr oujgopassil, sdychupropyl ard t-6iltgl; andRGYH; amd RF? is & Bfined for formula TA.

(2)  substituent B in formu_!a IA is preferably selected from the group

consisting of;

RS
R RS
R13\N
187 G -
RO,
10 O R and
R3 S R
\
R2
wherein:
R? is selected from the group consisting of: H, OH, -NHC(O)R™ and ()

15 -NHSOR®;

R3is selected from the group consisting of: -C(O)NRPR™, -SONR™R™,

-NO,, cyano, -SO,R"; and -C(O)OR™;

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

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

methyl, ethyl, isopropyl and t-butyl; or



i sopropyl, cyclopropyl and t-butyl; and R5 is H and R8a is as defined for
formula TA. (2) substltuent Bin forrrula | Ais preferably sgi paigdrdgrom t he
group consisti n R 4 R6 RI3/ RI4"NC\ | 10 0 RZ and Ra S Rl11
S-1111 R2 whE? &9 I“I’& is selected fromthe group consi stlﬂgT/(b}&"lWOZm
-NHC( O R13 and ls -NHSO2R13; R3 is selected fromthe group consisting of.
-C(O NR13R14, -S02NR13R14, -NQO2, cyano,41-SOZR13; and -C(OOR13; R4 is

sel ected fromt%e gro p consisting of: H -NO2, cyano, -CH3 or -CF3; R5 is
sel ected fronR engrﬁb wieonikenitagetier with thEFdirogeiOtheyhardeogidachetbtocindhe; 20

22395?911%&@#6&@‘3@%?@” s GR GH taiin ok Sy timipd i S tHg0 seawa%aélf

oyl Dt DL foricP iy o 3 9%3*@?3&2%%@%%‘%&*5‘%@8%dd'ﬁﬂ’f*a"'y

PCT/ USZOBGf&gﬁ?@&SselettdalfBomﬂ it NR habean%lg@gélgm[\tI%igidﬂnﬂ—healkwla%en t hey
0,1

hudst | PEERRSh GBI o DaRTA e CONHSRar eanceaqrhé%‘aewm y a3 to

7 menber R ted from
0,5 or " RitehelfnapLeRRid HoRtkDafl And ek "O%fﬂﬂwhgf‘é'ﬁt SeReties ol

ij OR gsubiﬁﬂ%ﬁi@ anthe-SOHSYINRES @ouzeuﬁf‘*mnd Batfrorbe ﬁaed drothd ring formed
i ndependent |y

to 3 R’gealned l&%dartartg en ltci’fg}/eth:szgj1 W}H’I the gitpoegte%rt%avmlch ti\zi\gye ré?é go fané‘ et
each substituent is independently selected from the group consisting of: alkyl, aryl,
10 hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, arylalkyt, fluoroalkyt, cycloatkyl,
(" cycloalkylalkyl, heteroaryl, heteroarylalkyl, 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'® and
halogen; and wherein each R'® and R is independently selected from the group
consisting of: H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryi.
15 Embodiment No. 43 is directed to the the methods of treatment that use
compounds of formula IA wherein;
(1)  substituent A in formula IA is yet even still more preferably
selected from the group consisting of:
(a)

7 8
R' R R? R® R’ R8

)‘/\G\S )kﬁ\o
C "%@ LSRR

8o K

wherein the above rings are unsubstituted, or the above rings are substituted with 1to
3 substituents independently selected from the group consisting of: F, Ci, Br, alkyi,
25  cycloalkyl, and —~CF3; R’ is selected from the group consisting of: H, -CF3, ~CF2CH;,
- methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R®is H; and



substituents on the substituted cyclized R13 and R14 groups (i.e., on the
ring formed when R13 and R14 are taken together w th the ni BoogaayR00wmhich
t hey are bound) and each substituent is independently selected fromthe
group consiWOiIRgHGE418al kyl , aryl, 10 hydroxy, hydroxyal kyl PCTAUSQoR3/)23785
al koxyal kyl, aryl al kyl, fluoroal kyl, cycloal kyl, cycloal kyl al kyl,
het eroaryl, heteroaryl al kyl, am no, -C(é)?CR15, -C(O NR15R16 - SO NR15R16,
-C(OR15, -S02R15 provided that R 15 is not H, -NHC(O NRL5R16 and hal ogen;
and wherein each R15 anth)R16 is i ndependently selected fromthe group
consisting of. H alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl. is
Enbodi ment No. 43 is dlrecﬁie to the the nethods of treatnment that use
conpounds of fornula I A ein: (1) substituent Ain formula A is yet even
still nor e preferably s‘ﬁ%ct@ﬂ fromthe group consisting of: (a) R7 R8 R7
RBRT RB " 2Z\ /';-- SO 0 and R8 , \ Ra wherein the above rings are
unsubst i wHeRgn F@ﬁsbél@o@é@ﬁ@ﬁtﬂ&@oab%mtmgwtﬁd-wgh 6@*33 Ngfakéﬂhwents
r,

i ndependent |y sel ected fromthe group gonsi Stin yl

cycl oal kigppragyll cyckprop dnsl tsblll’f@’bmd R isrl it ared &%tﬁpﬁ&:deﬂned forg‘oaﬁulal—IA CF3,

- CF2 , et hyl hyl cl.o and t is H,

and 30 January 200 \/\D’%@%ﬁg ’[1)%4'1? @%2‘8%@/ %@Pm&%‘f’é’ﬁ%ﬁeﬁ%@? R8 NN 8a
wher ei n flebadSPoRthE Gr &gbﬁgqgmgé gpp consisting of: H, - - CF2CH3, _
met hyl , ethyl, 1sopr y']l cycl opropyl and t-butyl; and R8 |s H, and RBa is

as deflned for formula IA;, 5 (2) substituent Bin formula A is yet even

still nore preferably selected fromthe group consisting of:
R
R RS ( )
13

R \N |
g1 C

i ”

o R and

W/
R2
10
wherein:
R? s selected from the group consisting of: H, OH, -NHC(O)R™ and
-NHSO,R",; B
15 R%is selected from the group consisting of: -C(O)NR®R™ -SO,NRR™, -NO,,
cyano, and -SO,R';
R* is selected from the group consisting of: H, -NO,, cyano, -CHj or -CFg;
R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;
and |
20 R%is selected from the group consisting of: H, alkyl and -CF3;

R is selected from the group consisting of: H, halogen and aikyl; and
each R™ and R™ is independently selected from the group consisting of:
methyl and ethyl.
Embodiment No. 44 is directed fo the the methods of treatment that use
25  compounds of formula IA wherein:



RS RARB RL~NRI4/BC\ | o R and R3 S Rl11 R2 10 wherein: R2 is

sel ected fromthe group consisting of: H OH -NHC(O R13 and30JaNHSERE3; 15
R3 is selected fromthe group consisting of: -C(ONRL3R14 - SOPNR13R74, -NO2,
cyano, and WSCER4MIEY i s sel ected fromthe group consistiRgUEF2RE0Z 78y,
cyano, -CH3 or -CF3; R5 is selected fromthe group consisting of: H -CF3,
-NO®2, hal ogen and cyano; and 20 R6 is s‘% ected fromthe group consisting
of. H alkyl and -CF3; Rll is selected fromthe group consisting of: H,

hal ogen and al kyl ; @nd suksfitias AiofaRnuia 14 is mesppreferatly seleictect feomfthem t he
group consi sting of, et hyl and ethyl. Enbodinent No. 44 is directed to the
t he met héi8UBfC ?’@QPE@E’? that use 25 conpounds of fornula | A wherein: 30
January 2007 WO 24Q4/011418 PCT/ USZO%?_(/ 023785 43 (1) substituent Ain
formula 1A is nosE preferably selected' fromthe group coddissting of., CF3

CF3 CF3 RO ' AL O | o
lgmf@/ﬁ e | Y
e Y <
T H N0
Y kY LY
( , , cl

til]
"}

Y %'XC{ 2\% |

4 . N
5N %N 2o

| /

u”



CF3 0/ 1 0/ Br CI CF3 0/ Br 30 January 2007 WD 2004/011418

PCT/ US2003/ 023755 44 O F CF3/ ~ S | ~~ CF3 O S CF3 CF3 10H@nuad/ 2009/ 0/
o0 I/ ol and and | ~/ (2) substituent Bin formula A is nost preferably
sel ect ed fr ¥R M 1doup consisting of: 5 30 January 2007 PONDUSDOHNZBIEA18
PCT/ US2003/ 023785 45 RS R4 R6 Rl1~ RlaN~ \

44

\V4 -

i}

i eER Cl s vy
CFs - = |
T S z S
ié/\[/) | ‘1% | p
< N
- QO : 9] S
EX/)‘" ‘ / H ‘ y/ (:}

v O

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

group consisting of:



Il ORZ and R3 S R1I1 RZ JI~J 5 wherein: R is -OH R3 is selected from
the group consisting O‘ -SOZNR13R14 and - CONRL3R14; R4 is ¥elaseieh0ffor m
the group consi sti ng H -CH3 and -CF3; R5 is selected fromthe %%rou
consi sting WO 0YpY bgyano 10 R6 i s selected fromthe gr oupCEHRYNINTRY of :

H -CH3 and -CF3; Rl11 is H and R13 and4§14 are nethyl. Enbodi ment No. 45
is directed to the the nethods of treatnent that use conpounds of fornula
TA wherein: 15 (1) substituent A |Fg fornul a lA is selected fromthe group
consisting Cof: (a) R7T RB R7 R8IRY "~ N~ iN /| R7 R8B R7 RB R7 R8
0 20 O' 30 January 2007 WQ4200 011&618 PCT/ US2003/ 023785 46 R7 R8 R7 R8
OOR7 RB' S R7 R8 Oa]_r\;a z~

R4’ \ﬁ
o R and
Rz

C 5 wherein:

' R? is —~OH; |
R? is selected from the group consisting of: -SO.NR™®R™ and -CONR™R";
R* is selected form the group consisting of: H, -CH; and -CFs;
R® is selected from the group consisting of: H and cyano;

10 R® is selected from the group consist'ing of: H, -CH3 and -CF;;
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 IA wherein:

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

C of:

(a)

o Fo K

R &8 R R°

e S

20



O~ Ra RO 5 p wherein the above rings are unsubstituted or substituted,
as described for formula IN and (b) R7 RB R7 R8 RO R7 R8 x audiamfry 2607 R8a
10 , and wherein in (a) and (b) above: each R7 and R8 is independently
sel ected fr¥M2WMIE+Bup consisting of: H, unsubstituted CEURSIINATE
al kyl , unsubstituted or substituted ary unsubstituted or substituted

l,
het eroaryl, unsubstituted or substitut ecf‘6aryl al kyl, unsubstituted or
substituted heteroaryl al kyl, unsubstituted or substituted cycloal kyl, is
unsubstituted or substitut@dritycl oal kyt'aRkyl, - C02R13, - CONR13R14,
fluoroal kyl, al kynyl, k and gycloal kenyl, exei ngsai d substituents
on said R7 and R8 substi oupggar ef ected om(t/he group consi sting
of : a) cyano, b) -CO2R13, c) ) NR13R1 -S ) -N®2, f) -CF3,

g) -OR13, h) -NR13R14, i) - OR13, j) -OC(O NR13R74, k), hal ogen; and
R8a and RO are as defined in 20 fornula IA; and (2) substituent B in
formula A is: 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 47 R3---~
S Rhl1 R2 wherein R2, R3 and R' are as defined above faor t he novel conpounds
of formula [A. Enbodinment No. 46 is directed to tReR he nmethods of
treatnment that use conpounds of formnula | A-whergi substituent Ain

formula A is selected fromthe graqup cchiRti ng
R? R® —0 and
- 't \ 0
: L
n ' ) R

)

P
RS

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

(b)
, 7 8 R' g8 RY =8

& R XH/ and )Q/)/\\\JRQ
1‘1. R ?71 n ?1{ n

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

10 , 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,

15 unsubstituted or substituted cycloalkylalkyl, -CO:R™, -CONRR™, 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

20  formuta IA; and

(2) substituent B in formula IA is:



R7T RS RT RBRFTRB8 N/ RTRBRFRBRT RO "2\ \ NOZ N N~ 10 O R7/7RR8
R7T RB O RTReS CRFRBR/\ Re ' Z\ RT Re/~. Ol and -Ln O-'RB R9 15
~p Re 30 January 2007 _MD 2004/011418_PCT/U82 0113/0 23 7830 Jagayt¥®Pei n t he
above rings are unsubstituted or substituted, as descri beggrr%é‘;,g{og}%? | A

and (b) R7 VY3280

and (b) above:

RO 7 Ra and<J sRs RBa ?>~ ~ n and
each R7 and R8 is indepefre?ently sel ected fromthe group

consisting of. H, unsubstituted or
substituted aryl,

10

15

R3

RZ

S

\

R‘H

in (a)

substituted al kyl, unsubstituted or

wherein R?, R® and R" are as defined above for the novel compounds of formula IA .

Embodiment No. 46 is directed fo the the methods of treatment that use

compounds of formula IA wherein:

of:

(1)

substituent A in formula IA is selected from the group consisting

(@)

R’ R®

=N v =

R’ R®

R’ R® (1)

0 N

NN RNt =3
SO YO T 0
/N\O . — =

R’ RS R’ R®

R’ R®



unsubstituted or substituted heteroaryl, unsubstituted or substituted

aryl al kyl, unsubstituted or substituted heteroaryl al kyl, unsobghadtabed or
substituted c&cl oal kg/l , unsubstituted or substituted cycl oal kyl al kyl

- CO2R13, - BRRIWIS £ | yor oal kyl, al kynyl, 10 al kenyl, anHCELSPBIMREAYI
wherein said substituents on said R7 and R8 substituted groups are sel ected
fromthe group consisting of: a) cyano,4fb) -CO2R 3, c) -C(O NR13R14, d)

- S02NR13R14, e) -NO2, f) -CF3, g) -OR13, h) -NR13R14, i) -OC(OR13, j)

- OC( O NwhaRdia thaathok} ringkscrenynsabdtifRéed andubétitated, as déstiibed fomforfataida | A;
and 15 (2), substituent Bin formula [Ais: Rs SRI1 R2 R2 is selected from
the gro Bdconsi sting of: H OH -NHC(ORL13 and C -NHSO2R13; R3 is selected
fromthe group congysting of: -S02NR13R14, -NO2, cyano, 20 -C(O NR13R14,
-SO02R13; and -C(O'CR13; Rl11 is selected fromthe group consisting of. R73,
hydr ogen, hal ogen, -GF3, - 3R14, -Ng3C(O NRI3R14, -C(O OR13, -SH,
-SQ(t)NR13R14 _S02RI1B, R'NHC( 3, NHSO02NR1L3R1%, RNHS02R13, - C(O) NRL3R14,

- C(O) NR130R14, - ORt 3, -& “orR £8d an : Rach R13 and R14 is
i ndependently sel ec d 8% om he Boup consistifg of/nH,  methyl, ethyl,

i sopropyl and t-butyl; or ,R13 and R14 when taken together wi4dythe nitrogen
they are attached to in the groups, -Cé%[\lR.BRM and - SO2NR13R14, form an
unsbst Wherein ia(akand (d)ahave: sachdduang R tindependeoty selestis! from the group

CT/ US2003/.02378 d h . [ 4 i f bl 3
onbor SGonPRGTd BEH it tih6d o SEhSECREA, Harth LR AR o
the groypsGRGRUR d}gsalsfsﬁgﬁﬁd%e@éro%!m?anymﬁﬁﬁjta? OR%QP%@HQ%@& F@%ﬂ%ﬁ romthe

a8
group consi sting of. yl, aryl’, heteroary 19, 02R19.and
- C( O NRuaR2bstituledr @i substitHe®t@tenoaryalityi, snsubsiietedert $ubstiédtedtaydicailod 5 t he

R RO T M A T R N AR ST
subgt i t WAy, Uhdt ARIGHIREhy!, wherein said substituents on said R” and R® substituted
groups are selected from the group consisting of: a) cyano, b) -CO,R*3,
" ¢) -C(ONR™R"™, d) -S0.NR™®R", &) -NO,, f}-CF3, g) ~OR", h) -NR™R™,
iy —OC(O)R™, j) ~OC(O)NR R, and k) halogen; and R® and R® are as defined in
formula IA; and

15 (2) substituent B in formula IA is:
R3 S R
\ /
RZ
R? is selected from the group consisting of: H, OH, -NHC(O)R™ and O

-NHSO.R™;
R3is selected from the group consisting of: -SO.NRPR™, -NO., cyano,
20 -C(ONRPRY, -SO,R™; and -C(0O)OR™;
R is selected from the group consisting of: R'®, hydrogen, halogen, -CFs,
NRR™, -NR®PC(O)NRPR™, -C(O)OR™, -SH, -SOuzNR®R™ -S0,R ™3, NHC(O)R™,
-NHSO,NR™¥R™, -NHSOR ™, -C(O)NR®R™, -C(O)NRPOR™, -OC(O)R™, -COR™,
-OR™, and cyano; |
25 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.NRR", form an unsubstituted or substituted



formed when R13 and R14 are taken together with the nitrogen to which they
are bound) and each substituent is independently sel ected fBdFnudre2¢ff/oup

consi sting of al k aryl, hydroxy, hydroxyal kyl, al koxy, al koxgmlg%/;! ,

aryl al kyl , W%Wﬂ&]‘ﬁﬁ cycl oal kyl, 10 cycl oal kyl al kyl, hePePYaY
heteroaryl al kyl, amno, -C(O ORl5, -C(O 5R16, SO NR15R16 -C(O R15,
- S02R15 provi ded that R 15 is not H -NHC(O NRL5R16 and hal ogen and

wherein each R15 and R16 is i ndeFendent ly selected fromthe g
consi st i riptugtedihetaregyclicaing (Prefsrpblivid P to dympatiated r@@&iOﬁB@@a!bfala@vmg one

compouna<dspngl AstEroRd e Ehike f*@?? e el ol bf PR BP AR A 088 oot e

fR rom t fFlg Iggqisge%@ﬂt@d fibiihthe &ou (é(ﬁ')ngdgﬁl gt R%If@l %Rﬁe&erbagl NQ Réogﬁ‘g N / C y
January 26@5R1?/\@1§O@4@M0§3?@20P@hﬁ@2@@§hﬁ1§m@ R50is irdapgendentipselenied ffé)ﬁ’d 1
0 0 BS I?ﬁe gro&;? coHs:@ﬁng 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, hydroxyatkyl, atkoxy, alkoxyalkyl, arylalkyl, fluorcalkyl, cycloalkyl,
10 cycloalkylalkyl, heteroary!, heteroarylalkyl, amino, -C(O)OR™, -C(O)NRR’,
C SONRPR, -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. 47 is directed to the the methods of treatment that use
15 compounds of formula 1A wherein:

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

of:
(a)
R R® R R? R7 RY
R 8 R’ R® R R®
R RS R’ R?

LRSI BNy



5 wherein the above rings are unsubstituted, or the above rings are
substituted with | to 3 substituents independently selected fromthe group
consi sting of: hal ogen, alkyl, c¢ycloalkyl, -CF3, cyano, -OCGHangmn200RCOR;
each R7 an i,s.independently selected fromthe group consisting of. H,
al kyl (e.g. ,%’f‘ﬁ%“}s ethyl, t-butyl, and isopropyl), fl uB?Hé'WW/“?’gﬁ%h as,
-CF3 and -CF2CH3), cycloal kyl (e.g.,cycd@propyl, and cyclohexyl), io and
cycl oal kyl al kyl (e.g., cyclopropylnethyl); and RO is selected fromthe group
consisting of: H halogen, alkyl, cycloalkyl, -CF3, cyano, -OCH3, and - NCZ;
and (b) R7 Ra R7 Ra RO R7 R8 and \K ¢ Re n whBéfn each R and R8 is

i ndependently sel ected fromthe group co7nsiRsti n 9 15 al kyl (e.g.,
met hyl, ethyl, t-butyl, and isoprapyl),RK poroal ®yl (B as, -CF3 and

- CF2CH3), cycl oal kyl (e. gr? @fcl opropyl, —eycl ohexy! and cgnd oal kyl al kyl
(e.g., cyclopropyl nethyl)\ a%«s&;‘&lefi ned farnula I A and
wherein RO is selected e group consiéting of. Hp | ogen, al kyl,
cycl oal kyl, -CF3, cyano, , and --NO2; each :R7 and R8 gsRl ndependent |y
sel ected fromthe group consisting 20 of: H, alkyl (e.g.,Rnethyl, ethyl,
t-butyl, and isopropyl), fluoroal kyl (such as, -CF3 and -CF2CH3),
cycl oal kyl (e.g.,cyclopropyl, and cycl ohexyl), and cycl oal kyl al kyl (e.qg.,
cycl opropyl nethyl); and (2) bstituent Bin fornmula A is: 30 January 2007
WD 2004/ 011418 PCT/ US21 3785 51R3- R wherein R is selected
fromthe group consistin g H, OH -NHC(OR13 or and -NHSO2R13; 5 R3 is
- S02NR13R14; R11 is selec fromthe group consisting of: R73, hydrogen,
hal ogen, -CF3, -NR 13R14 -NR13C(O NR13R14, -C(O OR13, -SH, -S(O(t)NR13R14,
S02R13, -NHC(O) R13, -NHSO2NR13R14 -NHSO02R13, -C(O NR13R14, -C(O NR130R14,

- OO RigherefdREabove rings are unsubstituted, or the above rings are substituted with 1to

3 substituents independently selected from the group consisting of: halogen, alkyi,
cycloalkyl, -CF3, cyano, -OCHj;, and -NO,; each R’ and R® is independently selected
from the group consisting of: H, alky! (e.g., methyl, ethyl, t-butyl, and isopropyl),
fluoroalkyl (such as, -CF3 and -CF>CHj), cycloalkyl (e.g.,cyclopropyl, and cyclohexyl),
10 and cycloalkylalky! (e.g., cyclopropylmethyl); and R® is selected from the group
consisting of: H, halogen, alkyl, cycloalkyl, -CF3, cyano, -OCHs, and -NO;; and

(b)
7 R® 7
R’ R® R RS® R' R8
X XH% and )ﬂm R
17'1_ R 771 n ??z n
wherein each R” and R® is independently selected from the group consisting of: H, C)

15 alkyl (e.g., methyl, ethyl, t-butyl, and isopropyl), fluoroalkyl {(such as, -CF3 and
-CF2CHj3), cycloalkyl {e.g.,cyclopropyl, and cyciohexyl), and cycloatkylalkyl (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,
-OCHs, and -NO,: each R” and R%is independently selected from the group consisting

20 ofH, alkyl (e.g., methyl, ethyl, t-butyl, and isopropyt), fluoroalkyt (such as, -Cf3 and
-CF2CHa), cycloalky! (e.g.,cyclopropyl, and cyclohexyl), and cycloaikylalkyl (e.g.,
cyclopropylmethyl); and

(2) substituentBin formula IA is:



-OR 73, and cyano; 10 each R 13 and R14 is independently selected fromthe
-group consisting of: H nethyl, ethyl, isopropyl and t-but \0;JammaryR087 and
R14 when taken together with the nitrogen they are attached to in the group
- SO2NR13R14wioofm/@n4ignsubsti tut ed or substituted saturat edb@GSNPHIGIEsC i NG
(preferably a 3 to 7 nenbered ring) optionally having one additional
heteroatomis selected fromthe group cegrisisting of: 0, S or NR18; wherein
R18 is selected fromthe group consisting of: H, alkyl, aryl, heteroaryl,
-C(O R19, -S02R19 and - C(,O N%’QRZO;11 wherein each R19 and R20 is

i ndependent |y sel ected ff up consisting of, alkyl, aryl and

het eroaryl; wherein there ane to 3 substituents on the substituted C
cyclized R13 and R14 groups/(i.R.f the substituents on the ring formed when
R13 and 20 R14 are taken tBgether with the nitrogen to which they are bound)
and each substituent is independently selected fromthe group consisting
of : al kywheegigl , hydroxy, hydroxyal kyl, al koxy, al koxyal kyl, aryl al kyl,

fl uoroal kyl, cye¢l oal ky], cl pal kyl al kyl ,.. heteroaryl, heteroarylal kyl,
amino, -C(O OR%%,'S 5@?@%@@?‘%@1* egr F&Pﬁ%ﬁﬂﬂ OE:&=§%§HC(@®B%@' provi ded

t hat R15a'§_rqg§d-l 13NHC( O) NR15R16 and hal ogen; and wherein each 25 R15 and
R16 is indepen enjﬁy’ sel ected fromthe group consisting: of H alkyl, aryl,
aryl al kyl , cycRdal Ig0.MRPRI&t eroaryl. Enbodi ment No. 48 is directed to the

t he met hods of _treatnent that use conpounds of rmula | A wherein; (1)
substi tuent A KA *ﬁoﬁﬂlﬁﬁtsdimmer%mfwaai@mfhsf‘gﬂw@mae&%% -Cko. Of . 30

J 7] 9 P /1 8237 ~ R8O

aﬁgug;yl 'ﬁ\g%aR; '% er eléiuéﬁéiﬁdgg (ﬁﬁgﬁég%ﬁ Gﬁ?ﬁg\gﬁsﬁ%’é@ﬂ?ﬁ Fﬁh}e{@g%; ri ngs

ar g subsiNHMSOsHRIFRY, INHS TR @(@NRHE}éﬁ,t@(O)Nwé@Réht-Oﬁ(@aRé%;t—emma,om t he
y

rQup consisting of. H F, d, Br, alk
grp -ORE,an cyano;

10 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
7 (preferably a 3 to 7 membered ring) optionally having one additional heteroatom
15 selected from the group consisting of: O, $ 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
C' cyclized R™ and R™ groups (i.e., the substituents on the ring formed when R*® and
20 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, cycloalkylalkyt,
heteroaryl, heteroarylalkyl, amino, -C(O)OR'®, -C(O)NRR™, -SOINR'R'®, -C(O)R",
-SO;R" provided that R" is not H, -NHC(O)NR'®R® and halogen; and wherein each
25 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 IA wherein:
(1)  substituent A in formula IA is selected from the group consisting

30 of:



cycloal kyl, and -CF3; R7 is selected fromthe group consisting of: H -CF3,
-CF2CH3, nethyl, ethyl, isopropyl, cyclopropyl and t-butyl; 3adghul® 2087 H;
and (b) R7 R "Rsa 10 wherein R7 is selected fromthe group consisting of:

H -CF3, - GydGugyeri®ighyl, ethyl, isopropyl, cyclopropyl asergsibdasigsand R8
Is H and R8a is as defined for fornmula A. (2) substituent Bin forrmula I A
Is: RB 5 RI1 R2 15 wherein: R2 is selegped fromthe group consisting of: H,
OH, -NHC(O R13 and -NHSQ2R13; R3 is selected fromthe group consisting of.
-C(ONR 3R 14, -SOZNR13 NC2, cyano, -SO2R13; and -C(OOR13; 20 R11 is
selected fromthe group n5| sting of: H, halogen and al kyl; and each R13
and R14 is independently q;gl g@t ed from 7heagroup cons¢ sting of. H nethyl,
et hyl, isopropyl and t-but Enbodi ne Ro. 43 is dirfcted to the the

met hods of treatment tha Qpoun F~for mul azjﬁmh‘rebel n: 30 January
2007 WD 2004/011418 PCT/ 820378@1 5% (1) subs itL%JA in formula | A
Is selected fromthe group consjsting O. R7 R8 R7 ? RTRB-S0O 5

and | B

5 wherein the above rings are unsubstituted, or the above rings are substituted with 1 to
3 substituents independently seiected from the group consisting of: H, F, Cl, Br, alkyl,
cycloalkyl, and —CFj3; R’ is selected from the group consisting of: H, -CF3, -CF2CHs,
methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R® is H; and

(b

et

wherein R’ is selected from the group consisting of: H, -CF3, -CF2CHs, methyl, ethyl,
isopropyl, cyclopropyl and t-butyl; and R®is H; and R® is as defined for formula IA.
(2)  substituent B in formula A is:

R3 S r! —
\ ()
R2
15  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)NRPR", -SO,NR™R™,
. NO,, cyano, -SO,R'3; and -C(O)OR™;
20 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, ethvi, isopropyl and t-butyl.
Embodiment No. 43 is directed to the the methods of treatment that use
compounds of formuta TA wherein:



RB p wherein the above rings are unsubstituted, or the above rings are
substituted with | to 3 substituents independently sel ect edoffamanytdoe7 gr oup
consisting of F, d, Br, alkyl, cycloalkyl, and -CF3; R7 is selected from
t he group cwosiosi/emgsof : H, -CF3, -CF2CH3, to nethyl, ethylgriSpReKs,
cyclopropyl and t-butyl; and R8 is H and (b) R7 RB R 8a wherein R7 is
sel ected fromthe group consisting of. &3 -CF3, -CF2CH3, nethyl, ethyl,

i sopropyl, cyclopropyl and t-butyl; and Re is H, and R8a is as defined for

formula 1A,  (2) sulsti i

is selected from tﬂz gr%%&&%%stl'&s] H(f& rﬁ’iﬁ!@ﬂﬁée&;ﬁt@% fﬁ%ﬁg‘ﬁ@“ﬁ@%ﬁmMS
(preferaty -OH); 20 R3 is -SOZNR13R14 R11 is selected fromthe group
consisting of., H halogen and al kyl (preferably H); and each R13 and Rl14
i s independently sel ect fromthe group consisting of. H and ethyl,
preferably R13 and R14 are;ethyl. 30 January 2007 WD 2004/011418

PCT/ US2003/ 023785 54 Enb&d '?'rent No. 587 iR’ direct eth7 Y he the nethods of

treatnent that use co ”i formul 21 A-wher ei 1)\%11(13:5“ tuent A in

formula A is selected f ou cowlng 3 CR3 1 j 00
C 2 rR® O v ORS

toz | \-)
wherein the above rings are unsubstituted, or the above fings 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, -CF.CH,
10 methyl, ethyl, isopropyl, cyclopropyl and t-butyl; and R® is H; and
(b}
R’ R®
Lo
wherein R’ is selected from the group consisting of: H, -CF3, -CF>CHs, methyl, ethyl,
R isopropyl, cyciopropyl and t-butyl; and R® is H and R% is as defined for formula IA;
CJ (2)  substituent B in formula IA is:
' S R
W

R2

Ra

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



[/ G CF3 Br C( CF3 0/ 5 Br 30 January 2007 WD 2004/011418
PCT/ US2003/023785 55 r Vr \ \ \ F 1-511 CF3/ [/

s S C30Jahdry@687CF3 O
S/ 0/ NN~0O0/ I IES/ | ~0/ and O and (2) substituent Bin fornmula LA is:
R3 S RI  Jwbawb¥oi1ag S Wherein: R2 is -OH 30 January 2QQ4,uMe#Pe4<011418

PCT/ uszoos/o 3785 56 R3 is: - SO2NR13R14;
| 54

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: '

'Ho

CF3

LA

-

?’(\Q %/p | C}m | =

||[;

R Aﬁi H

W % z‘o

Br

1|j
"”O

lll,

cl

Y



R11 is H and R 13 and R14 are ethyl. Enbodinent No. 51 is directed to the
the nmethods of treatnent that use 5 conpounds of fornula I A wherein Bis
selected fromthe group consisting of: (1) RS 4 R6 R3 \ R30Jpuayi2ded t hat
R3 for this group is selected fromthe group consisting of: -C(O NR13R14,
R31 R13 OR13wvdl20R0RBaAIsR14" N it Il and CG1 14 O R30~-N R PeT(RpoRBby3HE R3
R2 C1) (3) Rl1 R3 S15 R2; (4) RI2 NNR3 R2 30 January 2007

55
' Y% -
CF, = 5/ |
- S - S
O U
=7 Y CFs
- - 0 3 0 S
( E/I/)- l/ '71 |/
CFs | CF3 CFs

(2) substituent B in formuia IA is:

S R
\W/

R2

RS

5 wherein:
R? is —OH:



WD 2004/ 011418 PCT/ US2003/ 023785 57 (5) Rio R12 R3 R2 5 (6) R12 Rlo )~N
R332 (7) R& / S RBRz 10 (8 R3S N RZ (9) RL2 4 1 N GOJasa®H2080
January 2007 D 2004/ 011418 PCT/ US2003/ 023785 58 (10)

WO 2004/011418 PCT/US2M3/023785

56
R? is: -SO,NR"R™:
R'is H: and
R" and R™ are ethyl.

" Embodiment No. 51 is directed to the the methods of treatment that use

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

(1)

R2

13
31 I? ,OR13
| N
P___R31 R14/ é{
| | and \R14
N
R~ ]
10
(2)
12
R SN
N
——
R]?
Rz -
(3)
R
37N
o —
R®
15 R®
(4)
L
/
N/N
|\ /
R3



R&A N.~kN RBHOH (11) AN i 3R 5C0CHC (12) Rg | ONI RR4 3 W
OH; and 10 (13) O R4 AR C. R3 N S~ OH wherein all otheB0 bobwsy 260dent s
are as defined for formula I A. Enbodinent No. 52 is directed to the the

met hods of WWeafi®ifsg hat use |s conpounds of fornula | A pEiSions Bt

selected fromthe group consisting of: 30 January 2007 WD 2004/011418
PCT/ US2003/ 023785, 59 (1) R12 R4 | 57

(5)

R‘IO

5 (6)

(7)

10

9)

15 OoH



NO 31 ~ROH (2) R& N,;KN R50H (3) RAN R3 OH 10 (4 RI2 N R4
3 RO™H; and (5 O R4 R6 R3 NOH 15 wherein all substituent re as
defi ned forNB,(‘?{)gg(hﬂ, Md 30 January 2007 WO 2004/011418 PCT/ US20 /%‘2"‘39’7%‘5)7 60
Enbodi ment NoO" P rected to the the methods of treat medCT{RAP03(J2Ess

conpounds of formula I A wherein Bis: RQ Sé

(10)
_ o
N)\lN
R X
OH :
(11)
R N
e
R® X
5 OH ; (
(12)
; and
10 (13)
0
R R® (k
|
3
R X ;
OH

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

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



NO 3 ROH wherein all substituents are as defined for formula A 5
Enmbodi ment No. 54 is directed to the the nmethods of treatment that use
conpounds of formula IA wherein Bis: R4 rr R3 OH wherein 3 Jangumpdiliit uent s
are as defined for fornmula | A Enbodinent No. 55 is directed to the the

met hods of WQ ¥WtHEHI8 t hat use to conpounds of fornula | APGHEPENHOB$S: R4 N
i 3 ROH wherein all substituents arer-as defined for fornmula M Enbodi nent
No. 56 is directed to the the nethods of "treatnent that use conpounds of
formula | A wherein is: RI2 ONR4 R3 15 OH wherein all substituents are
as defined for forﬁﬁla | A Enmbodi nent No. 57 is directed to the the nethods
of treatnent that use conpouyrgs of fornmula | A wherein B is: 30 January 2007
WO 21104/ 011418 PCT/ U82093/0 785 61 O

(2)

(3)
R N
-
R3L%f
OH ;
10 (4)
R12

®)

15 wherein all substituents are as defined for formula IA.



RARG RBN, OHc wherein all substituents are as defined for fornmula I A
Enbodi nrent No. 58 is directed to the the nmethods of treatment3ttUihmbry26e7
conpounds of fornmula A wherein Bis: R RARG NN M 5 H wherein all
substi t uent¥oameast1def i ned for formula | A Enbodi nent No.pc5@S2e03dizsmsted to
the the nethods of treatnent that use npounds of forrmula | A wherein B is:
RS R4 4\\ --NH Rio p wherein all substi®uents are as defined for fornula

| A, Enbodiment No. 60 is directed to the the nethods of treatnent that use
conpounds of EmbadimeniNghé&3as dirBeies) tofBe tide R&th&dd oNtleaffhonithat esa al |
substituents ar ? defin f.or fo mula I A 15 Enbodi nent No. 61 is directed
to the tﬁ@mﬁ’gijﬂaﬁé’ farmuyla &t M}ﬁre{rh #S:use conpounds of fornula | A wherein B
is: 30 January 2007 WO 21104&1@11418 PCT/ US2003/ 023785 62 RS

wherein all substituents are as defined for formula IA.

5 Embodiment No. 54 is directed to the the methods of treatment that use
compounds of formula IA wherein B is:

O

2
{

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 wherein B is:

R4 _N
RN |
OH ;
wherein all substituents are as defined for formula IA. O

Embodiment No. 56 is directed to the the methods of treatment that use

compounds of formuia IA wherein B is:

R12
i
s N R*
r3 X
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:



4 R6 R11 NNNH wherein all substituents are as defined for fornula I A
Enbodi nent No. 62 is directed to the the nethods of treat rrerBtOJarhlatyZOQ’é
corrpounds of fornmula |A wherein Bis selected fromthe group consisting of:
Ri S,\ WOXMHBIRS RZ wherein all substituents are as RASFVREPH2T85f or nul a
| A Enbodi ment No. 63 is directed to th@ t he met hods of treatnent that use
conpounds of fornmula | A wherein B is de 1:r| bed in any of Enbodi nent Nos. 51
to 62 and A is as described in any of Enbodi nents Nos. 32-44. to Enbodi nent
No. 64 is directed to any onf of the Enbodiment Nos. | to 63 wherein the
conpound of forrmula I'A R& a _Bhargceutically acceptable salt. Enbodi nent
No. 65 is directed to any t he Enbodi nent Nos. 1 to 63 wherein the
conmpound of forrmula IAis sodi um salt. Enbodinent No. 66 is directed to
any one of the Enbodi nert - 0 63 15 wherein the conmpound of fornmula
A is a calciumsalt. Enbodigglnt No. 67 is directed to the nethods of
treatnent that use O conpounts of fornula A wherein Bis selected fromthe
group capsdrsid AYs@bstittentBars asflefRedRr REnAUIRIRS RR RN NRZ N, ~NH H
Ri o 30 January 2007 WD 2004/011418 PCT/ 11 S2003/023785 63 R5 4 R6 RS
Embodiment No. 58 is directed to the the methods of ireatment that use

compounds of formula IA wherein B is:

RS

R4 RS
D N,
N—N,
5 H
wherein all substituents are as defined for formula IA.
Embodiment No. 59 is directed fo the the_ methods of treatment that‘ use

compounds of formula IA wherein B is:

R5
R RS
N
>-\—-NH
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.
15 Embodiment No. 61 is directed to the the methods of treatment that use
compounds of formula IA wherein B is:



RA Re RR1 and NH R11 R10 N-NH wherein all substituents are as defined for
formula | A. Enbodiment No. 68 is directed to the nethods of I0rlemtarnel{07t hat
use conpounds of forrmula I A wherein Bis selected fromthe group consisting
of . RS AWREWRAIFIR2 wherein: R2, R4, R5 and R6 are as RBTUSIOLB/F20785f or nul a
| A; and R3 is selected fromthe gr oupcéénm sting of hydr ogen, cyano,

hal ogen, al kyl, al koxy, -OH, -CF3 N2, -C(OR13, -C(O OR13,

- C(O) NHR17, e gNR13R14, 10 -SO(t)R 13, C(O)NR130R 14, unsubstituted or
substituted aryl, unsubstituted or substﬁtst uted heteroaryl, wherein there are
| to 6 substituents on said substituted pryl s group and each substituent is
i ndependently sel ected fromthe group~eonsy FI ng of. RO groups; and wherein
there are 1 to 6 substituents on said i ed heteroaryl group J and
each substituent is independentl %11SE| Om t he group consisting of., RO
| s groups. Enbodi nent No. 69 is dir et he met hods of treatnent that
use conpounds of formula | A wherei n:NtN{ substituent Ais as defined in

Enbod 2 bsit | I A f er abl
ST oot ceraf aprstinsRibote bes R bR Ry Gl otk d 14 L2 BTSSP (g
NN -NH  H RIgndhdlmend NG, 8844 directed to the the methods of treatment that use

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

S

R W‘@Y

5 R® R ()

wherein all substituents are as defined for formuia TA.
Embodiment No. 63 is directed to the the methods of freatment that use
compounds of formula TA wherein B is described in any of Embodiment Nos. 51 to 62
and A is as described in any of Embodiments Nos. 32-44.
10 Embodiment No. 64 is direcied to any one of the Embodiment Nos. 1 to 63
wherein the compound of formula IA is a pharmaceutically acceptable salt.
Embodiment No. 65 is directed to any one of the Embodiment Nos. 1 io 63
wherein the compound of formula 1A is a sodium salt.
Embaodiment No. 66 is directed to any one of the Embodiment Nos. 1 to 63
15 wherein the compound of formuia IA is a calcium salt.
Embodiment No. 67 is directed to the methods of treatment that use O

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

. N-N, '




R3

OHOH 5 R12 R1I2 Rl12 RENR o R3 N
R2 wher ei WaRRO#O011IRB and R10 to R14 are as defined for foPGLLS200KI23TEF
ods of treatment that use

Enbodi ment No. 70 is directed to the ne
conpounds of formula | A wherein:

(1) su

\ /N

be

tituent Ais as defined in

WD 21014/ 011418 PCT/ US2003/ 023785 64 RS RS Ra Ra R6 R R6 N ;
"'S NHRIO NNHOH R12 0 Ra W ON Ra Ra R R R3 R Mngary 2000 OH
'NN RR R RBR2 R3 SR

N RR1

and

Enbodi ment No. 40; and (2) substituent Bin formula IAis nore preferably
R5 R5 Rl12 Ra R6 Ra R6 \ |

selected fromthe

R o

10

20

R3

R4

grRup consisting of.

\

R‘IO

wherein all substituents are as defined for formula IA.

NH

RG

and

R5

Embodiment No. 68 is directed to the methods of treatment that use

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

wherein:

R2, R*, R® and R® are as defined for formula IA; and

RZ

\

R? is selected from the group consisting of: hydrogen, cyano, halogen, alkyl,
alkoxy, -OH, -CF3, -OCF3, -NO;, -C(O)R™, -C(0)OR"™, -C(OINHR", -SOuNR¥RY,
-S0gR™, -C(O)NRPOR™, unsubstituted or substituted aryi, unsubstituted or

substituted heteroaryl, wherein there are 1 to 6 substituents on said substituted aryl

R3

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 heteroary] group

and each substituent is independently selected from the group consisting of: R?

groups.

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

compounds of formula IA wherein:

consisting of:

(1)
2)

substituent A is as defined in Embodiment No. 39; and

substituent B in formula IA is preferably selected from the group

N



2 NN\ R2 15 H 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 65 R12
RlI21 I RBN~,NR3 S R11 /NN and/ R2 R3 R RR2 wherein R2 is sel ected
fromthe group consisting of: H OH -NHC(OR 13 or and - NHS02REg20§7R3 | s
selected fromthe group consisting OF. -SO02NR13R14, -

-C(O)NRlBRIﬁ‘,”‘-"B@Z%i% and -C(O OR13; R4 is selected fronffﬁ{élsé‘f"éﬂﬁﬁ"*‘
consisting of: H -NO2, cyano, -CH3, ha%%gen, and -CF3; R5 is selected from
the group consisting of: H -CF3, - al ogen and cyano; 10 R6 is
selected fromthe group consisting of: H alkyl and -CF3; each R10 and Rt1

i s independently selected fromthe group consisting of: hydrogen, hal ogen,
-CF3, -NR13R14, -NRI3C(O NRI3R14, -C(OOR 3, -SH  -SO(t)NR13R14. - SO2Rt 3,

- NHC( O R13, - NHSO2NR13R14, -NHR13 -C(O NR13R14s - C(O) NR13OR14,5+ OC(O R
13, -COR13, -OR13, and cyan%; agi R 13 ang R14 is |ndependentlé| sel ected

fromthe group consisting of: et hyl , etRy orFﬁpyI and t l|; or
he nltrogey are attached yp i
) .‘

R13 and R14 when taken togeth
OM\R13R14,,

the groups -NR13R14, -R{OINRLS
NR13C( O) NR13R14, - SOt NR13R14 Subst i t ufed or

32NR13RR4F0 o afi un

_I%

substituted saturated heteroty c ring (prefegably @ 3 to.7 nenbergad i ng)’
optionally having one addiRYonal heteroat om sel ected from the group
consisting of: O, S or NRL18;, wherein R18 is selected fromthe group
consisting of: H alkyl, aryl, heteroaryl, C(9)R19 - SO2R19 and
- C(O NR19R20; wherein each R19 and R20 is mdé}‘)endently 0
R* R®
I")?_‘I I%.ﬂ R3 N f /j
l L
QOH
5
R12 R‘EZ 12
'!\l 10 I'I\I ll\l
RS R Rr3 ~ -
N N
\ \ / N/
R2 ! R2 ' R3 R2 '

O

wherein R? to R® and R"’to R" are as defined for formula IA.
10 Embodiment No. 70 is directed to the methods of treatment that use
compounds of formula TIA 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:

R12

15 H



sel ected fromthe group consisting of. alkyl, aryl and heteroaryl; wherein
there are 1 to 25 3 substituents on the substituted cycli zed30R1131a6’n7&90P14
groups (i he substituents on the ring formed when R13 and R14 _a

t aken togeW?b?“"M”c'H"*t he nitrogen to which they are bound‘}CHHaz‘@%{ﬁzl’?"s“
substituent is independently selected fégm t he group consisting of: alkyl,
aryl, hydroxy, hydroxyal kyl, al koxy, xyal kyl, arylal kyl, fluoroalkyl,
cycl oal kyl, cycl oal kyl al kyl , heteroaré het er oaryl al kyl, am no, -C(O) ORl5,
30 January 2007 WD 200 11418 PCT/, 2003/ 023785 66 C(O) NRt 5R16,

- SOLNR15R16 - C(O) R7p, 2R15 provided that R15 is nqt H,S - NHE( O) NR75R16
and hal ogen; and {ngach Rt5 NN I S I ndepe Bl ected from

t he group consi sting: / , caryl ankyl , cyc \oa{ kyl and

het eroaryl . 5 Enbodi neht 71 i g/ dinegted to the nmethgds Qi treatnent that
use conpounds of forfful a A wher%l n: 6%) substituent B isnas defined in
Enbodi nent No. 42; and (2) substituent Bin formula [Ais preferably

sel ecte ﬂ%mthe group consisting of: R 4 R~ an d R Xx RRZ 10

wher ei n: Is selected fromthe group consisting of. H OH -NHC(OR 13
and - NHSO2RLIR? B3 elactee fieni @rrouglddmmhglm EO8H SNHIQ(@)P%G( O NR13R14,

- SO2NR13R14, 15 NOZ cyano, -SO2R13; and C(O)CRlS R4 is selected from
the gro@ndcdHEPOeRNg of - H, -NO2, cyano, -CH3 or -CF3: R5 is selected from

the Jroup conﬁ:ﬁg sg%c?éd frofh the%:%Up CN%istinS of-38H Waﬁy‘anﬁog, cyano,
-C(ONRPRY™, -SO,R": and -C(O)OR™,;
) R*is selected from the group consisting of: H, -NO,, cyano, -CHs, halogen,
and -CF3;
R® is selected from the group consisting of: H, -CF3, -NO,, halogen and cyano;

10 R®is selected from the group consisting of: H, alkyl and ~CFs;
each R' and R"' is independently selected from the group consisting of:
hydrogen, halogen, -CFs, -NR™R"™, -NR"3C(O)NR"R™, -C(0O)OR™, -SH,
-SOENRPRY -S0O,R™, -NHC(O)R™, -NHSONR™R™, -NHSO,R", -C(O)NR™¥R™,
-C(ONR™0OR™, -OC(0)R™, -COR"?, -OR™, and cyano;
15 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 -NRBR™ -C(ONRPR™, -SO,NR™R"™ -OC(O)NRR™, -CONR®RY,
 -NRPC(ONR™®R™, -SONR™R™, -NHSO,NR"R™ form an unsubstituted or
20  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 independenty
selected from the group consisting of: alkyl, aryl and heteroaryl, wherein there are 1 to
25 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, atkoxy, alkoxyalkyl, arylatkyl, fluoroalkyt,
cycloatkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, amino, -C(O)OR",



and (9 R6 is selected fromthe group consisting of: H, alkyl and -CF3; 20
R11 is selected fromthe group consisting of: H hal ogen andgoahkisty20and
each R13 and R14 is independently selected fromthe group consisting of: H,
met hyl , et W 200#8bdtopyl and t-butyl; or R13 and R 14 wheRCT/HRMM3AZGER her
with the nitrogen they are attached toﬁj the groups -NR 13R14
-C(O NRt 3R14, -S02NR13R14, -0OC(O) NRL13RtZ, - CONRL3R14, ~5 -NR 13C(O) NR13R14,

- SOLNR13 - NHSOPNR' 3R14f bsti.t ut ed bstituted saturated
ot or ooyl NR TR (SEMBIH By GOIRT D S b Bradded tat Rats 6REFL Y havi ne. one
ddi ti | : Swhered n . i ted
o o HCOIRRTH O BN ABHE A i SAen ) SRR 8 DR oher ci n
each RlSelested feomsthengtens cdasistingsefl 4 cairdl, BRAMBANMI, ¢ glr@hdwteroaryl,

¥4k
wherein there are | 30 January 2007 WD 2004/011418 PC%( USs2003/ 023785 67 to
3 subst Nel@E@a¥l.on the substituted cyclized R13 and R14 groups (i.e., on the

rin f or med . d Rl t: t ther wvith the ni.trogen to which
t heg are boEn dhe{%%ég@h 753]%9? %? tﬁae(ﬂt% etﬁg rﬁ%@‘@g&%é?ﬂ%@‘%gf 88 fromthe
group cemspelndg offormwh kxlwhareln:, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl', arylal kyl, fluoroal kyl, cycloal kyl, 5 cycloal kyl al kyl,
heteroaryl, heter §hY yl subkglitueahf\id as-defippdin SmbafigawMRYE; andSCt NR15R16,

-C(O R15, -SO02R15 ovi ded..t ha i s nat H, - NHC(O) NR15R16 an hal ogen;
and wherein each aﬁﬁﬁi%‘%@ﬁﬁ%’biﬂﬁghﬁ?ﬁ%&[ Vé‘&%&%‘ﬂ}gpﬂé TP
consi stb@,gsigtf,;s,g & al kyl, aryl, arylalkyl, cycloal kyl and heteroaryl.
Enbodi ment No.” 72 is directed to the nmethods of treatnent that use io
conpounds of fornmula I A wheret®n: (1) substituent Ais as defined in

Enbodi nent No. 43; and (2) substitaent Bin fornula IAis preferably ()
sel ected fromthe group 'ng ofén(lj?S afgﬁ S 1R1:1||||u||~3 :

/

o R 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{(ONR™®R"™, -SO,NR™R™,
15 -NOy, cyano, -SO,R"™; and -C(Q)OR™;
R*is selected from the group consisting of: H, -NO., cyano, -CH; or -CF3;
R® is selected from the group consisting of: H, -CF3, -NO, halogen and cyano;
and (D
R%is selected from the group consisting of: H, alkyl and -CFj;
20 R' s 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(OINR"®RY, -50,NR*R"™, -OC(O)NR7R™, -CONR¥RY,
5 -NRSBC(OINRMR™, -SONRPRM™, -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", -S0,R™ and -C(O)NR'"*R®, wherein each R"

and R? is independently selected from alkyl, aryl and heteroaryl, wherein there are 1



R2 R2 15 wherein: R2 is selected fromthe group consisting of: H OCH,
-NHC(O R13 and -NHSO2R13; R3 is selected fromthe group con¥latuang2(6f:
-C(O NR13R14 - S02NR13R14, -N02, cyano, and -SO02R13; 20 R4 is selected from
the group WhaO&PIHY of . H, -NO2, cyano, -CH3 or -CF3; RSPEHUSHOFEIIERS from
the group consisting of. H -CF3, -NO,_halogen and cyano; and R6 is
selected fromthe group consisting of: ™ alkyl and -CF3; Rl11l is selected
fromthe group consisting of: H, halogen and alkyl; and 25 each R13 and R14
i s i ndepefdaristijuends eotthd stibstitutéd cylized R*Srwidslaf/“ngoqbs (Leeomtheaing et hyl .

conpoundEBe IR and Gcais: tken 1508 BEE St e M ouRT KRS PiRdT PR gre
(2 subsrrilapd Gach e s o A e il bRadstidg o> ©F
consi st ialkyl odryt, Riydrdy, R§dengyalky], SRy, aRoRgalR, asylahet, éfuorodRyli sycblalkiR3 i s
e MARTIY TR I T B A A s e T
t ggsg;gg{]sg@@@fﬁﬂﬂ, (IR M SR HBRded IR 55 it L LRACANR R P
halogen; and wherein each R" and R* is independently selected from the group
consisting of: H, alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl.
Embodiment No. 72 is directed to the methods of treatment that use
10 compounds of formula IA wherein:
j (1)  substituent A is as defined in Embodiment No. 43; and

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

R5
r* R® ‘
and Ra S R“
- \
R2 R2
15 wherein:

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

consisting of:

-NHSO.R™;

) R%is selected from the group consisting of: -C(O)NR¥R™ -SO.NR"R™, -NO,,
cyano, and -SO.R™;

20 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 c¢yano;

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
25 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



R11 is H, and R13 and R14 are nmethyl. Enbodinent No. 74 is directed to any
one of the Enbodi nent Nos. 67 to 73 wherein the conpound of3fjax AWmFA IS a
pharmaceutically acceptable salt. 15 Enbodinment No. 75 is directed to any
one of theVWonbidiohgi® Nos. 67 to 73 wherein the conpoundPGT/URHIAIEEASI A is a
sodi um salt. Enbodinment No. 76 is di recéfd to any one of the Enbodi nent Nos.
| to 73 wherein the conpound of fornmula?A is a calciumsalt. 0 20 This
invention is also directed to novel conpounds of formula IB: OO BAN NSA
(1B) H H and the (Bhar mubstituard|B in facnela Kbispreferably selgctedSoatindne grougal ci um
salt) and sol.vates thereof, wherein: Ais selected fromthe group

consi st iCRPSEANG %5 30 January 2007 WD 2004/ 011418 PCT/ US2003/ 023785 69 (1)
7RB R/ RB,RO ilINandi angs- s (2) RT RB R7T RB ,z ! and O wherein said
rings of said A groups are supstituted with 1 to 6 substituents each

I ndependent |y sel ected fRS RBup consi sti ng og R9, groups; and
and R R
. \ /
R2 R?
5  wherein:
R?is—OH;
R? is selected from the group consisting of: -SO.NR"R™ and -CONR®R'; ®

R* is selected form the group consisting of: H, -CHz and -CFs3;
R® is selected from the group consisting of: H and cyano;
10 R® is selected from the group consisting of: H, -CH; and -CFs,
R'is H; and
R™ and R™ are methyl.
‘Embodiment No. 74 is directed to any one of the Embodiment Nos. 67 to 73
wherein the compound of formula IA is a pharmaceutically acceptable salt.
15 Embodiment No. 75 is directed to any one of the Embodiment Nos. 67 to 73
wherein the compound of formula IA is a sodium salt.

Embodiment No. 76 is directed to any one of the Embodiment Nos. 1 to 73

wherein the compound of formula IA is a calcium salit. (D
20 This invention is also directed fo novel compounds of formuta 1B:
0 O
N\
s )= )
N N—A
H r

and the pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates
~ thereof, wherein:
A is selected from the group consisting of:
25



Substituents B, R7, R8, RO and R12 are as defined for formula I A 10 Thus,
for conpounds of fornula IB, substituents B, R2, R3, R4, Rs, 3(R&nu®720m6

R9, R10, Rl1l, R12 R13 R14 R15, R16, R17 R18, R19, R20 Rao R31 Roo g, and t
are as defWA@H¥BI+Bormula 1A -In other embodiments of tW@TGMHG'ﬁ%Fé“of
formula I B, substituent Bis as defi negsdon anyone of Enbodinments 1 to 30
descri bed above. 15 In other enbodi nent f the conpounds of formula IB,
substituent Bis as defined in anyone of Enbodi nents 51 to 62 descri bed
above. - In other éhbodi ments of the conpounds of formula IB, substituent B
is as defined in anyone of Enbodinents 67 to_73 described above. Anot her
enbodi nent of this inventgdnris di rected to aRp rmaceutl cal 20 conposition

conprising at | east one (e\d. orvfi corrpound71 OB and a
pharmaceutical |l y accept ate riY er. At her of] this invention is
directed to the calciumsalt the conpounds o mul & | B. Anot her

enbodi ment of this invention i's directed to the sodrum¥¥al tamdf the 25
conmpounds of formula IB. Another enbodinment of this invention is directed to
a pharmaceutical conposition conprising at |east one (e.g., one) sodium
salt of a conpound of fornmula |B and a pharmaceutically acceptable carrier.
30 January 2007 WD 2004/011418 PCT1US2110 3/0 2 3 7 85 70 Another

enbodi nent of this(2nvention is directed to a pharnmaceutical conposition
conprising at |east one (e.g., one) calcium salt of a conmpound fornula IB
and a pharnaceutically acgepgable carrier. The! ¢t ermkl ne nedi ated di seases,
that are treated by adm ni §yeri ng,Rif | east _s oQe ..0_one) conpound

sel ected fromthe group NeTiNng ofég.(anpo 5ds of the  furnul as | . QA 3. QA
| es 360.7109- 360. 1
<2088, or a pharnmacew¥ic

and—~t{ he final conpounds o 68. 32- 368. 45,
120041211, 1300- 1311 and 200 bty acceptable sal t
or sol vate of, saj i ncl ude: hronlg i_nf| ammati on, acut

i nf | ammaORPEIR SR (ITGHPEHE A BTG Hited vt 1 & Aeubshivenicond n,
chronic ﬂﬁféb@ﬂ&éﬂtfs&@b%d from the group consisting of: R? groups; and

Substituents B, R”, R®, R® and R* are as defined for formula IA.

10 Thus, for compounds of formula IB, substituents B, R?, R®, R*, R, R%, R, R®,
RQ’ R10' R“, R12, R13, RM, R15, R16, R17‘ R18, R19’ RQO, RBO, R31, R40, q, and t are as
defined for formula IA.

In other embodiments of the compounds of formula IB, substituent B is as
defined in anyone of Embodiments 1 to 30 described above.

15 In other embodiments of the compounds of formula IB, substituent B is as
defined in anyone of Embodiments 51 to 62 described above.

: ) In other embodiments of the compounds of formula IB, substituent B is as
defined in anyone of Embodiments 67 to 73 described above.
Another embodiment of this invention is directed to a pharmaceutical

20  composition comprising at least one (e.g., one} compound of formula IB and a
pharmaceutically acceptable carrier.

Another embodiment of this invention is directed to the calcium salts of the
.compounds of formula IB.
. Another embodiment of this inverntion is directed to the sodium salts of the

25  compounds of formula IB.

Another embodiment of this invention is directed {o a pharmaceutical
composition comprising at least one (e.g., one) sodium salt of a compound of formula

IB and a pharmaceutically acceptable carrier.



10 psoriasis, atopic dermatitis, asthma, COPD, adult respiratory disease,
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di sease, Wdpups sa¢bd Qﬁcﬁwed RAHIS ORRMrditSS cybli SRS AN hré-8hen fall')'i)'roébug"ﬂ ury
and early tram{.ﬁbant atio ect ion, acute inflammtion, and rheunatoid

arthid £ Hruntise AVHUREUSN, tratira, SiTAiRS i GHAINS. CRPUEIPBR, PePIRlicet hod of
treati ng aARHts, hérﬂé‘s %ﬁ@pﬁhﬂtl@étmslvas@umﬁi t@indtie- tﬁ‘am RUFONS tupicrser ably a
B RS ooh SErSi B Al s 20047 o1

pati ent APeSIRAtSAD 2004/ 011418
PCT/ US2063p828n8Rivity, crystal induced arthritis, acute and chronic pancreatitis, acute

" alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, angiogenic ocular

- 20  disease, ocular inflammation, retinopathy of prematurity, diabetic retinopathy, macutar
degeneration with the wet type preferred and corneal neovascularization,
polymyositis, vasculitis, acne, gastric and duodenal uicers, celiac disease,
esophagitis, glossitis, airflow obstruction, airway hyperresponsiveness, bronchiectasis,

) bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae, cough,

25 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

30 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
35



72 one (e.g., 1-3, and usually one) conpound of fornmula IA (or a
pharmaceutically acceptable salt or solvate thereof). Anothgylaamdepeorent of
this invention is directed to a nethod of treating chronic inflanmatory
pain in a pEPRBHIIE8g., a manmal , preferably a human bei mgy/tsaomsmesissf 5
such treatnent conprising admnistering to said patient an effective anount
of at least one (e.g., 1-3, and usually2one) conpound of fornmula IA (or a
pharmaceutical |y acceptable salt or solvate thereof). Another enbodinent of
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in a patient g., a mammal, preferably a human being) 1 n need of” 10 such
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this inuwgapb 1& Saflior&bivefe isr@ofiet hod of treating acute inflammatory pain
in a patlenP%Pe.g., a mamal , prg’?erably a human being) in need of 20 such

treat nent confmothengmixidiimest eff thirginventian i distdtedto amethbeaifitatingraoute of  at
| east Oneuﬁ;@p%{h@ ong). co oun selected fromthe group consi sti_ng of

conmpound¥ P@'Br'ﬁﬁ J.. 3 Oemmzy referably a hupap heing) ismeedaip es

360,.109-
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Anot her amebiedg.ndr8, arfd ubislly enegrdongpotirsl of foemuladiA (ora prediesteatichlgat i ng
chronic inflammatory pain in a patient (e.g., a nammal, preferably a hunan

bei ng) |&$Cﬁéﬁpi%ﬁa“§lﬁc§ﬁi\t5\t%§%%ﬁ - conpri sing adnmi ni st er | ng to said patient
o0l oot e ANNG oBlplkfESt i ko080 IRHOS SAY il
conpoungfeu®d ﬁh&f@élﬁﬁn%ﬁ@aﬂé}ﬂ(@@) d tfamed - préfessb!y @huthan Jiﬂlf\bed of
1300- 1311, and 2001- 2088 _(or pharnaceutlcall acceptabl e sa

5 such treatment comprising admlmstermg to said patlent an effective amount of at least
one {e.g., 1-3, and usually one) compound of formula IA (or a pharmaceutically
acceptable salt or solvate thereof).

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

20  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- (v)
368.45, 1200-1211, 1300-1311, and 2001-2088 (or a pharmaceutically acceptable salt
or solvate of said compounds).

25 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-

30  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 |



or solvate of said conpounds). Another enbodinent of this invention is
directed to a method of treating acute neuropathic pain in3@&Japearyedft’ (e.qg.,
a mammal , preferably a hunman being) in need of 30 January 2007 WO

2004/ 0114 180PaHdIBA803/ 023785 73 such treat nent conpri siPRG/tHAMINREBRring to
said patient an effective anobunt of at |east one (e.g., one) conpound

sel ected fromthe group consisting of dénpounds of the formulas 1.0A, 3. O0A,
and the final conpounds of Exanples 360.109-360.117, 368.32- 368. 45,
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one( e. gsych eptmeninguupdsisg ladminigtaringniotdaid gationt arefestivengmotintohgideast of
the f | 1. CA, | AA d .t fi nal ds .of Ex I
360. 10909808 B M) SErApRUSRESeISOIBY Pt 104 §TOUP oS ing OLHAMBOYAILBEES or
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need of such treatnent conprising admnistering to said patient an
effectigés‘alr‘fﬁt?n?festﬁ' &Pmp@é@psi-one (e.g., 1-3, and usually one) conpound of
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Anot her enbodi nent 'S 1nvention is eating
chr oni cin a phtienin@ g, 9 mammalpp@ferablyeatufmngbeing) memesd of gua eathignta human
el lrslg) iccr)]m%%g%gogdministering 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).

20 ‘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
one (e.g., 1-3, and usually one) compound of formula IB (or a pharmaceutically
acceptable salt or solvate thereof).

25 ~ 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., 1-3, and usually one) compound of formula IB (or a pharmaceutically
acceptable salt or solvate thereof).

30 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 ieast



such treatnent conprising admnistering to said patient an effective anount
of at least one (e.g., 1-3, and usually one) conpound of f 80 fmbayP®7 or a
pharmaceutically acceptable salt or solvate thereof). 30 Anot her enbodi nent
of this invenbieniis directed to a method of treating acRE@/URMKYBPEENi ¢
pain in a patient (e.g., a manmal, preferably a human being) in need of
such treatnent conprising adm nisteri nJ4to said patient an effective anount
of at least 30 January 2007 WD 2004/1111418 PCT/ US2003/ 023785 74 one
(e.g., ar8{egndl-Gsaadiugualyepnepopmipodnadof farrmuia 381(Br Aqharmaicautieallut i cal |y
accept abl e sa!)t or solvate g_her of ). Anot her enbodi nent of this invention is
di r ect e@c¢ePtablgesalver salvatedhere@d)-chronic  neuropathic pain in a patient
(e.g., a nm r | [ .
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1- 3, angdcespiableysding) ssloateanaeeddf. formula IB (or a pharmaceutical Iy
acceptable salt or 0 solvate thereof). An enbodi nent of the present

i nvent i on i sAgiotherierabedimentef Hyd inentionds dirgcteddoce meathod o treating CRPQ. , a
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i i siro8 PRGSRLRds 8 harrosl: braraie A ahimdt BRingSin. bRes &Y Pyen §83Rhe

t hepapepbi { ' f i nd
ol et o R P e AT rt foast R LR
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1200-1211 g’gg%:ﬁlg‘:}l’ and 2001- 2088 (or a pharmaceutically acceptable salt
or sol vipla ¥ compounds), 20 and (b) a nicrotubul e affecting agent  or

ant i neopl ast i GABBAINRYntH the BROUAHISHESIONA0BNboi MEFAIRGEBY eatitgase

I nhi bitor or anti I es agal n receptor or r rteron,~ and/ or

c) radi sneer.in dpatientf{ars he maminadi suehtas dihuetdrebeing) inredd efsuent of
cancer, at |east one, (e.

15 ireatment, comprising gdr’ninistering to said patient, concurrently or sequentially, a
therapeutically effective amount of (a) 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),

20 and (b) a microtubule affecting agent or antineoplastic agent or anti-angiogenesis
agent or VEGF receptor kinase inhibitor or antibodies against the VEGF receptor or
interferon, and/or c) radiation.

In further embodiments directed to the treatment of cancer, at least one (e.g.,
one) compound selected from the group consisting of compounds of the 1.0A, 3.0A,

25 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

0 (Cytoxan®)}, temozolomide, taxotere and Vincristine.

In another embodiment the present invention provides a method of treating
cancer in a patient (e.g., a mammal, such as a human being) in need of such

treatment, comprising administering, concurrently or sequentially, an effective amount
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accept abl.e solyvat.e
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(Taxol (r) 5-Fluorouracil (5-FU), cyclophospham de (Cyt oxan( r)),

t enotol o aeancd HRGRIY @n@)mpmpmn ot iqm@ula IB {or a pharmaceutically acceptable salt
or solvate thereof) is administered in combination with antineoplastic agents (e.g., ocne
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.

20 - In another embodiment the present invention provides a method of treating
cancer in a patient (e.g., a mammal, such as a human being) in need of such

_ O treatment, comprising administering, 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

25 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 administerir_ﬁg to said patient an effective
amount of at least one (e.g., one} compound of formula IB (or a pharmaceutically

30 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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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
20 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 effectivleg_; -
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 (cr a
25 pharmaéeuticaliy 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
30 amount of at least one (e.g., one) compound selected from the group consisting of the
corhpounds 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 /
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amount of at least one (e.g., one) compound selected from the group consisting of the Q i,



conmpounds of formulas 1.0A, 3.0A, and the final conpounds of Exanples
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5 A more preferred group of compounds used to treat the chemokine mediated
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This invention also includes Prodrugs of the conmpounds of this invention.
Certain conpounds will be acidic in nature, e.g. those conpounds that
possess to a carboxyl or phenolic hydroxyl group. These coniblanesy 28 form
phar maceutj cal | acceptabl e salts. Exanples of such salts i ncl ude

sodi um pow&gﬁ"l{ﬂﬂ”@al cium alum num gold and silver sa'fqgagzﬂpg'b”?"’
contenpl ated are salts formed with phajgmceutically acceptable am nes such
as amoni a, al kyl am nes, hydroxyal kyl am nes, N nethyl gl ucam ne and t he
like. is Certain basic conpounds al so form pharmaceutically acceptable
salts, e.g., acid addition salts. For exanple, the pyrido-nitrogen atons
may formsalts wth strong acid, while conpounds havi ng basic substituents
such as am no.gr@ups &l sooforym salts with weaker @ci dg. npl es of suitable
acids for sal t\f na ?q ajgﬁ/d}g{tahl ori c,\’('\\i S f\ ri phosphoric, acetic,
citric, oxalic, nﬁ'\k ' cyl Fc, nedricc, fuptari ni c; 20 ascorbic,

S
mal ei ¢, methanesuPfdnilc ald ot¥ien—mpneral and Bar hoxyNj ¢ &:tci somel | known
to those skilled in tRE aft. 'Il-he(/sgm\s are prepar@ﬂ'b coht agdting the free

base form with a suffjgient amount of the desired.@&id to produce a salt in

t he conventional manner. The free base forns may be regenerated by treating
the salt with a suitable dilute agueous base solution such as dilute
aqueous NaOH, potassium carbonate, 25 amoni a_and sodi um bi carbonate. The
free base for@srtdinf¢ampounds ohibierinvestwcmayexist an diffesentsstetanisvraeric forow t ai n
physjcal, properties, such.as sol ubil] I n_.polar salvents, . but the acid and
bas e‘17 sal (tegé'agﬁagtt'%?ﬁ éa%‘a{ﬂc\*ﬁﬂ‘ﬁﬁ'fs ?'i&/?ﬁﬁ%‘?'go g@eﬁfe%\‘@g@n oatemplg f or
pur pos esalpSudtIStel S8 Hinefd boBLinJRtEabdm 4A8 Tn WRiIZRP4! AUk REEMiSRiasr&23785
103 Al such acid and base sal f@}are i ntended to be pharﬁ@ceutf‘ﬁglly

accept abisemegaican bei prieparedosingomavehtiona methedsi on and all acid and base( )

| t | d d.. I val to t f f f,th di
compounds {or | BETBULLISTAIS? iden BrRdrins Ob Tt HDRRNATS T HRIVEUBRY on can
exi st in Unsobéﬁhﬁ’ﬂc(gﬁ?oﬁﬁﬁé’@ﬁl%fagkﬁ@m ndtlfd, ‘&b NBobY €h nHS 15t pdsiess

general, the solvated forns, w armaceutically acceptabl e sol'vents such
as wat era catlieybbr phendlivehydriaeyl groep e dhesalcentpoundsimay toreophateateldicaily f or

t he purposes of th i_nventi on . . . .
P pacceptable sallts. xamples of such salts may include sodium, potassium, calcium,

aluminum, gold and silver salts. Also contemplated are salts formed with
pharmaceutically acceptable amines such as ammonia, alkyl aminés,
hydroxyalkylamines, N-methylglucamine and the like.

15 Certain basic compounds also form pharmaceutically acceptable salts, e.g.,
acid addition salts. For example, the pyrido-nitrogen atoms may form salts with strong
acid, while compounds having basic substituents such as amino groups also form
salts with weaker acids. Examples of suitable acids for salt formation are hydrochloric, (D
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic,

20  ascorbic, maleic, methanesulfonic and other mineral and carboxylic acids well known
to those skilled in the art. The salts are prepared by contacting the free base form
with a sufficient amount of the desired acid to produce a salt in the conventional
manner. The free base forms may be regenerated by treating the salt with a suitable
dilute agqueous base solutign such as dilute agueous NaOH, potassium carbonate,

25  ammonia and sodium bicarbonate. The free base forms differ from their respective
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.



In an enbodi ment of the treatnent of cancer, a conpound selected fromthe
I 0 group consisting of conpounds of the formulas IB, 1.0A 33@Anuanddit’ne

final conmpounds, of anpl es 360. 109-360. 117, 368. 32- 368. - 1,
1300- 1311, WQ&H"%@T?Z(O% (or a pharmaceutically accept ablz}’g,r'{s%ﬁ%@gg'rjl%‘ol vat e

of said conpounds) is adm nistered in d@B8bination with one of the follow ng
antineopl astic agents: gentitabine, paclitaxel (Taxol(r)), 5-Fluorourcil

(5-FU), cycl ophositedtid Brid@d @ity ark intdrtlel BB fife ﬂgarméﬁégg%élae- In

anot her enbodi nent, the present invention provides a net Ho I'ng
cancer, cealpwithimtheastope sf tbeiinyentioonand akkatidyaral basxsats aad tonsidemd

ef fective anount f C ound, selected fromthe group consisting,, of
conpound£Lvaig tp glp%{aj'pgg’gf)@? b ib%ﬁ?rr%s.@ﬂ,dg%ﬁomﬁggﬂ‘gﬁg?r %H%%ﬁﬁl@gﬂ'@f
Exanpl es j320+isR9- 360. 117, 368. 32-368.45, 20 1200-1211, 1300-1311, and
2001- 2088 (or a pharnmaceutically acceptable salt or solvate of said
conpaunds), aibmpoardsoiinel iavehticectamgxispeninsalated padlsdhated forndy)ot her

enbodi nent of the invention s directed to thod treating cancer,
conpri si Hbd‘&;iﬂg feraled Rgf"ﬂ% Ip asw?féﬁtth@ Foly@ Bsewith Rhgaaceutieally or

ti 11 | f i : d sel ected
From the ranaBle FAFEMRRchGE: Wit LEERCHEEIR, Bhe ERIMAITEBHE, 3 G ©
and t he funselvatezhfoomsdoer tife Exrpaosks of 869 iM@atién0. 117, 368. 32- 368. 45,

1200-1211, 1300-1311, and 20 152088 or a pharmaceutically acceptable salt
or solvate of i%an@fe'a@@mm the,Healigntal capeet, AR selgsted, fromdhet ubul e

affegtin ; i < | ' Ok AN i ceuti cal
conp(?@si ti%(g_n ?é%%tf@éfc%ﬂﬁg%%g@g %rfueﬂﬁg't"%}g 216)91’ ?’P‘Z’&’. ér}\g}deﬁ{é?%{ng,?_ inert,
pharwacegbirpauhys af Eo@l € 360r10%360.¢ 4D, 383 83236845 dl20d- 1211, 1gg0 311501 i d

form'preparati ons i nclude powders, tablets, di sEersi bl e granul es, capsul es,
30 Janua@{pd 2001-2048 @ucuphdrmaceatipally asseptalie sali prrglyate of saidcmeapouls)

suppositeorij es;: . : ' f bl out 5to
about - o5 pafRiield REhGIRln Wi 6ol R BRBREBApEeLc 28 omn 1 1 the
art, e.gemcitabirs paoitarebTRROED), BeRIN6RUMN BHRFY, dyvelophasphafiiA(CHbxAR®),0S €.
Tabl ets, powders, cachets and capsul es can be used as solid dosage forns ..

sui t¥bl e terpzelpanides ardvingiistineat i on. Exanpl es of phar maceutical |y acceptabl €
cartiers and IRbRoHRr AnpdIEHE ShH bRedei n(RRESH BroAdBE S hLBRE dFtfedifig’ °und”
cancer, comprising administering, concurrently or sequentially, and effective amount
of 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,
20 1200-1211, 1300-1311, and 2001-2088 (or a pharmaceutically acceptable salt or
solvate of said compounds), and a microtubule affecting agent e.g., paclitaxel.
: ) Another embodiment of the invention is directed to a method treating cancer,
comprising administering to a patient in need thereof, concurrently or sequentialty, a
_ therapeutically effective amount of (a) a compound selected from the group consisting
25  of compounds of the formulas 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 or soivate of said compounds), and (b) an
antineoplastic agent, microtubule affecting agent or anti-angiogenesis agent.
f-or preparing pharmaceutical compositions from the compounds described by
30  this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.

Solid form preparations include powders, tablets, dispersible granules, capsules,



Phar maceuti cal Sciences, 1le Edition, (1990), Mck Publishing Co., Easton,
Pennsyl vani a. Liquid form preparations include solutions, suspensions and
enul sions. As an 1o exanple may be mentioned water or water 3piaapyy et

gl ycol sol ygj parenteral injection or addition of iR and
opaci fi ers%g(r}r']%rﬂgll(mssol utions, suspensions and emulsions. Li Est&ﬁ‘g‘?‘{z P
preparations may al so include sol utions'@br intranasal admninistration.
Aerosol preparations suitable for inhalation may include solutions and

sol i ds ieachkss paddippositotiesyhThé powgeteand tatsiaty mal ibencomphiised of from about

phar maceut i cal I%/ accept abl e carrleg_r, such as an inert conpressed tgas, e.g.
ni t r ogere iapbeuf AensderntAckive ingradiebt nopitablerselid siasrioRs a7 kaown mBeRE t o be

converte ; | A r | or—&ther oral
o par ert 8rdaoabpiinr Safefpl Tragrshiratchyapt Tl BABHONIARE R T
suspensi giwdary cattbs Abcapdulddearcbanseads sdlid desdgevionis Snitaple Rrerabe
deliverable transdernmally. The transdernmal conposition can take the form of

creafs, adminisisationr 5xamplemel phareagedlically ageeptatie sariars landanethods of

hthe. dPBnyBRGiRh B By ERbRosRENS FREY KR tbudd BEAL Genclh, M) HRMERIGITY |,
25 Pr ef ePhltracéiitcad Seieresyt 8 &ditiohe PEISD) Mack Publishing'Co., Gesage form In

such form the preparation is subdivided into suitably sized unit doses
cont ai ni AgnnaypaRigri ate quantities of the active component, e.g., an

compoun i n atid R BlRERidr g G s enkisy BRE hiBhs o 45
aboufy 0. darfipled ﬁm?%'ﬁ]eh@@ﬁe@%atéﬂcﬂfﬁét%mpmﬁ)ﬂ@ﬂé ggrgbt sQufdndbrigarepedt 750

ng, nore preferably from about 0.01 ng to about nmg, and nost preferabl
f r om aboinjeddioniomadditonbbsivegBoeraandopatifiersyfor erallmeolgiions] suspensions and §

application, .30 Jﬁnua%y 2007 2004/01&{(1?18 @gT/U 003/f023 85 105 The )
act ual dPSIRIONSH HHIR 1M PispalRfions dnak BISedNA ﬁgﬁﬂﬁj HE PEEAETBht s of the
patient gichidibgagsyerity of the condition being treated. Determ nation of :
t .

he
Aerosol preparations suitable for inhalation may include solutions and solids in

15 powder form, which may be in combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas, e.g. nitrogen.
Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral

administration. Such liquid forms include solutions, suspensions and emulsions.

20 The compounds of the invention may also be deliverable transdermally. The
transdermal composition can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type (3-)

as are conventional in the art for this purpose.
Preferably the compound is administered orally.

25 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

30  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.



proper dosage reginen for a particular situationis within the. skill of the
art. For convenience, the total dosage may be divided and asoianigy eeogd in

portions duri n(g the s day as required. The anmount and fre guenC}/ of
adm ni st r atY@AMO1HAR conpounds of the invention and/or PREUS2003/023785

pharmaceutical |y acceptable salts theregfswi |l be regulated according to the
j udgnent of the attendi ng clinician considering such factors as age,
condition and f,the patient  as Il a sever of t t ons_bei ng
Created A tydredend disgpimeiEuen A Ba yadte S08nHint donr e, Raisments”
adnmi ni st paiHOPal@ nANoe dei8 HE caneﬁuonfaerﬁys%ﬁtécp PR HMIASRS BRffAY, 10
two to four divided doses. sses of conpou that can be used as the
chenot hepeqmndasaggeaglmemfmammbal@r Bttuetgnrnls)wmmnltheleklilacbmyeaﬂ nigomgent s,

antinetabolites ur.a roduct s erivativ rnones and

arer o ds CoMTEEPHnS Ao Bosage may A gividsA pnd GOmineEsd n BoMERRsT e

corrpgundanw Qufr@(?se cl asses are given below. Al kylating agents (i ncluding
tar

ni trogen et hyl eni m ne derivatives, alkyl sulfonates, nitrosoureas
and tri azenes)rheldmoutht anctiraqwbnc@mfcadmhmtnawn odtké cphmxninmimuféhe invention

toxan(r),), ,Jfosfam de, haI Chl.oranbuci |,  Pi n, i
Tr1 et nyl R RTAGNaGed iRy Pecer ﬁb@ﬁﬁi@ﬁﬁewﬁvﬁ@ begkoalaten ceardingia e 20
Cor NSt 1 ARG 9 &bﬁdmgftﬁﬁfc%?b&?sld Qi fleq Mdmﬁ@gﬁa 582
(including~olic acid antagoni sts yrim ne anal ogs, rlne anal ogs and
adenosi nef tlmapa’atimﬁesum@! as sevajty dﬁ/memympmmsabemgﬁmmmurmwdnca! FI oxuri di ne,
Cyt ar abi ne, Mer.capt opuri ne, 6-Thi uanl ne, .FJ udar abi ne phosph

Pent§st af‘Fci%“m&Hée ﬁﬂveeﬁﬂ%reew nPe! aSHaiaﬁEreEOaﬁanmaege fm .a@ayt 04
(i _n‘g udi ?‘é?om ns@(&(ﬂ@gﬁy H fo%?H!\}?déH H6 g enzynes, | ynphoki nes and

epi-podop Pne, Vincristine I ndesi ne, Bl eonycin,

Dact i nonyci n, (lassesroftiormpoundexthatidarcbe usEp|asubecuhemothdmpd:utmiagen|bacI i taxel
(paclitaxel is comnerci aIIy avai | abl e as Taxol{ is described in npre

detai | bEineoplastie agepbidpeinda: alkylating @gemse 29 Im!aoim Jeatura) PreRyats and 30

Lo i BB KR i OSSP AFARE ARG SHECh RGNS

(i nclsudi E&ammé&@t¢mnpoa:hd>egmth|nltﬁas£bmseyé asd gheindbelowDi et hyl sti | bestrol,

TeSt oSt erOne, yiating agents (NHGANG mtrogen THustards. othyleniine derivames, %u?y?(”
sulfonates, nitrosoureas and triazenes): Uracil mustard, Chlormethine,
Cyclophosphamide (Cytoxan®), lfosfamide, Melphatan, Chiorambucil, Pipobroman,
Triethylene-melamine, Triethylenethiophosphoramine, Busulfan, Carmustine,

20  Lomustine, Streptozocin, Dacarbazine, and Temozolomide.
Antimetabolites (including folic acid antagonists, pyrimidine analogs, purine
) analogs and adenosine deaminase inhibitors): Methotrexate, 5-Fluorouraci,

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

25 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”),

30 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



WD 2004/ 011418 PCT/ US2003/ 023785 106 propi onate, Testol actone,

Megestrol acet ate, Tamoxi fen, Methyl prednisol one, Methyl - tesiidetuaroie’
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agents is descri %ed in the "Physicians' Desk Reference' (PDR), e.g., 2002
edi tion (iviamide. TerrmianesZaad®sny, Montvale, NI 07645-1742, USA); the
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cel | ul ar complexies): GisplatihaCarephatiraHydrokyuweac Aeidatine, PyocdrbaginenMitotane,
m crotubule fornation and/or action. Euch ag\ents can be, for instance,

m cr ot beit@X@ﬂtﬁ%‘i'%LﬁVl@@nls‘a‘Qeﬁﬂ@ Haxampthylenslg N@i srupt mcrotubul e
formation. M Gratyhil s Bl CErt 4P oRIBRI ity bcbiypgisan are wel

known to those © | e art a I NC renot limted to

al | ocol chharnothefASELtOAGRS are KabwaltorttosensBIICMNTCHEDARI I additiophitedine (NSC
757), colchicine derivatives (e.g., QSC .33410), dolastatin 10 (NSC 376128),
maytifnsi AdMingirationeigsigscribad ibthestendard lilgsalyrs., Fprexamplethe RakENistrationsC
125973), I ' ' i ] (2 g 6 2) p

t hi ocol cﬁfl @?ﬁgq%&%{g@%@%\ﬁﬁ?é% g?erg%g% Q?%%&eﬂ"{‘?@@( Zg) SB\%&%%%R ne 25 {)
sul fat e RURFAGSABDR) ie1g, R0 relition (MedicANSSOTOFRL4)Cormpahi entafe, NJ

epot hil one, and discodernolide (see Service, (1996) Science, 274:2009)

est r amusPT6RS-14420dRA0! the disgipaure-pigvhish is ingerp hescinbygatreagent s are

al so desmei din the scientific and patent literature, see, e.g., Bulinski
(1997) J. I Sci. 110: 3055-3064; Panda (1997) Proc. Natl. Acad. Sci. USA

94: 1j@560- 1056As udelHeadin, GlARfotubakcaifediing. adefit3S Lo atbthadvimtefams (1997)
Nat ure 387:;268-272; Vasquez (1997) MoL Biol. Cell. 8:973-
with cellular mitosis, r.e., having an anti-mitotic effect, by affecting microtubuie
formation and/or action. Such agents can be, for instance, microtubule stabilizing
agents or agents that disrupt microtubule formation.
Microtubule affecting agents useful in the invention are well known to those of

20  skill in the art and include, but are not limited to allocolchicine (NSC 406042),
Halichondrin B (NSC 609395}, colchicine (NSC 757}, colchicine derivatives (e.g., NSC _
33410), dolastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC (j
332598), paclitaxel (Taxol®, NSC 125973), Taxol® derivatives (e.g., derivatives (e.g.,
NSC 608832), thiocolchicine (NSC 361792), trityl cysteine (NSC 83265), vinblastine

25 sulfate (NSC 49842), vincristine sulfate (NSC 67574 ), epothilone 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 fiterature, 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-

30 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 compounds with paclitaxel-like activity. These

include, but are not limited to paclitaxel and paciitaxel derivatives (paclitaxel-like



985; Panda (1996) J. Biol. Chem 271:29807-29812. Particularly preferred
agents are conmpounds with paclitaxet-like activity. These |3mqh1uﬁ@20bmt are

not limted to paclitaxel and paclitaxel derivatives (pacl‘tt axel - |1 kse
January 2080 20t/ 011418 PCT/ US20( 13/ 023785 107 compBulity ! Hbrd’s
anal ogues. Paclitaxel and its derivatiwv are avail able commercially. In
addi tion, net hods of meki ng paclitaxel and paclitaxel der| vat I ves and
anal ogues are kno to t of skj in the art
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and determ ni ng whet her or not the cel e is disrupted; in articul ar,
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Additional microtubule affecting agents can be assessed using one of many

such assays known in the art, e.g., a semiautomated assay which measures the
tubulin-polymerizing activity of paclitaxel analogs in combination with a cellular assay
to measure the potential of these compounds to block cells in mitosis (see Lopes

20  (1997) Cancer Chemother. Pharmacol. 41:37-47).

Generally, activity of a test compound is determined by contacting a cell with

) that compound and determining whether or not the cell cycle is disrupted, in particular,
through the inhibition of a mitotic event. Such inhibiton may be mediated by
disruption of the mitotic apparatus, e.g., disruption of normal spindle formation. Cells

25 in which mitosis is interrupted may be characterized by altered morphology (e.g.,
microtubule compaction, increased chromosome number, efc.).

Compounds with possible tubulin polymerization activity can be screened in
vitro. In preferred embodiment, the compounds are screened against cultured
IWR21 cells (derived from line 69-2 wap-ras mice) for inhibition of proliferation and/or

30 for z_altered cellular morphology, in particular for microtubule compaction.. In vivo
screening of positive-festing 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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consi der ithgretaich factors as age, condition and size of the patient as well

20 as severity. of the disease being treated. A dosage reginen of the
conpounds of e amonat and ireguency gf admipistrafipn @ﬁ@\er wapgea%enmgﬂu@s IA,
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368.45, 1200-1211, 1300-1311, and 2001-2088 (or a pharmaceutically acceptable sait
or solvate of said compounds), and the chemotherapeutic agents and/or radiation
therapy will be regulated according to the judgment of the attending clinician
(physician) considering such factors as age, condition and size of the patient as well
20 as severity of the disease being freated. A dosage regimen of 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 Q
acceptable salt or solvate of said compounds) can be orat administration of from 10
mg to 2000 mg/day, preferably 10 to 1000 mg/day, more preferably 50 to 600 mg/day,
25 intwo fo four (preferably two) divided doses, to block tumor growth. Intermittant
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. [t will be apparent to those
30  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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si mul t angsysmtialysmataidudly. i Shaeldvantagbiol o simuliehesas vrldssent@dilyt he skilled
clinician. Also, in general, the conmpounds of fornmulas IB, 1.CA 3.0A and

the fi nasimutaneaysadmunistration ipwel vate tisodaeominationagghe skiled clipician.
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-because of different physical and chemica
and 2001-2088 (or a pharmaceutically acceptable salt or solvate of said compounds),

and the chemotherapeutic agent, do not have to be administered in the same
pharmaceutical composition, and may, because of different physical and chemical
characteristics, have to be administered by different routes. For example, the

20  compounds 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 éolvate of said compounds) may be administered
orally to generate and maintain good blood levels thereof, while the chemotherapeutic
agent may be administered intravenously. The determination of the mode of

25  administration and the advisability of administration, where possible, in the same
pharmaceutical composition, is well within the knowledge of the skilied 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 .

30 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, 1300-1311,

and 2001-2088 (or a pharmaceutically acceptable salt or solvate of said



characteristics, have to be adm nistered by different routes. For exanple,
the 20 conpounds fornmulas IS, 1.0A, 3.0A, and the final conpdlidsagf2007
Exanpl es 360. 109- 360. 117, 368.32-368.45, 1200-1211, 1300-1311, and_ _ _
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conpounds) may be adm nistered orally YQggenerate and mai ntain good bl ood
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pharmaceutical |y acceptabl'e salt or solvate of said conpoun
chentst hethgppatient, agd the antirabcheiséi eftdhemathgrapeutid migent apd/ed radiation teebe| y

e.g., si,multanequsly,. essent.ially,sinmultaneously or within_ the sane -
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Ehoi ce O?blg@ﬁuﬁ?ﬁ??i%@l?%Igbgﬂﬂ,%gﬁnd}g\(ﬁ@ﬁlgﬁwlo [;esada}gin%érq‘ﬁrgggred in
conj unct 360.109-860.147| B68.32-365:45120@42hent 3¢0-080¢ oand ROON-2088 (ocanpounds

of formulas IB, 1, OA, 3.0A .and the fjnal conpounds of Exanples
360. 109- PharMaceutingdy secepinb ?a‘iﬁéégh@%?f%%@@ﬁmmnd%d 2001- 2088 (or a

et bR RO RR P 0 2 0, SR Rt | e
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 the
chemotherapeutic agent and/or radiation are not administered simultaneously or
essentially simultaneously, then the initial order of administration of the compounds of
20 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 the chemotherapeutic agent (\)
and/or radiation, may not be important. Thus, the compounds of formutas 1B, 1.0A,
3.0A, and the final compounds of Examples 360.109-360.117, 368.32-368.45, 1200-
25 1211, 1300-1311, and 2001-2088 (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 360.109-360.117,
30 368.32-368.45, 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



Exanpl es 360. 109-360. 117, 368. 32-368.45, 1200-1211, 1300-1311, and 2001- 2088
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therapeutic agent during a treatnent protocol, 1s well wthin the know edge
of tthe skematbeqapeuticiagent@nd/or eadisiticn, iand saf on fuatil thiedesatmdnéipnofocoldat ed and
t he ondlt"wg of the patient. For exanple, the chenotherapeutic agent and/or
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protocol 15§
pharmaceuticaily acceptable salf or solvate of said compounds), chemotherapeutic

agent or radiation) of the treatment according to the individual patient's needs, as the
treatment proceeds.
The-attending clinician, in judging whether treatment is effective at the dosage
20  administered, will consider the general well-being of the patient as well as more
definite signs such as relief of disease-related symptoms, inhibition of tumor growth,
,,) actual shrinkage of the tumor, or inhibition of metastasis. Size of the tumor can be
measured by standard methods such as radio-logical studies, e.g., CAT or MRI scan,
and successive measurements can be used to judge whether or not growth of the
25  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

30 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-«. chemokine as demonstrated by the following in vitro assays.



Thus, in accordance with experience and know edge, the practicing physician
can nodify each protocol for the admnistration of a conponent (therapeutic
agent-- i.e., the conpounds of fornmulas IB, 1.0A 3.0A and Bkhé&nhimad07
conpounds of Exanples 15 360. 109-360. 117, 368.32-368.45, 1200-1211,  _
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according to the individual patient's needs, as the treatnent proceeds. The
attending clinician. in judging whether treatment is effective at the dosage
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condi ti of rﬁ:t:lch%lg_gse(wrimrwas prégdred in thar@XiCR e besay buffBei ROXbitbeky to
inhibit 1'L-8 and a chenoki ne as denonstrated by the following in vitro

assays. Sgutiansaf iestoompounds grere prepamdpa MBS (g sAdhX stack selutipn of

Bi ndi —  CXCR1  SP | --0f 96 L.l plate,
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% BSA) (SX@PRY asdaPbdffehbisile8 stark, 100 ! of reaction mixture, 50 1! of ligand stock

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

O

shaker, then incubated for 8 hours before cpm/well were determined in Microbeta
Trilux counter (PerkinElmer). % Inhibition of Total binding-NSB (250 nM IL-8) was
15 determined for IC50 values. Compounds of this invention had an ICsg of <20puM. The

most preferred compounds had a K; within the range of 3nM to 1120nM.

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

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

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

25 Corning) as follows: 10 gl 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

30  plate shaker, then incubated for 2-8 hours before cpm/well were determined in

" Microbeta Trilux counter (PerkinElmer). % Inhibition of total binding minus

nori-speciﬂc binding (250 nM Gro-a. or 50 pM antagonist) was determined and IC50



ligand, [1251]-1L-B (NEN) was prepared in the CXCRI assay buffer. 20X stock
sol utions of test conmpounds were prepared in DVSO (Sigma). A3@Jaa§u;§yggd<;
solution of 1L-8 (R&D) was prepared in CXCR2 assay buffer. The above

sol uti ons WAOSMHYHS 0 10 a 96- vveII assay plate (Perki nEIFGIAYS24B/0REIS ons :
10 gi test conpound or DVSO 40 i Essay buffer or IL-8 stock, 100 |
of reaction m xture, 50 pl of Ilgand stoc (Final [Ligand] = 0.1 nM. The
assay plates were shaken for 5 mnutes on plate shaker, then_incubated for

8 hours M@Was&a&qyﬁam Compaungistal thisieveitipnvinad apdCan ofrsuMx Bsumos

Get er i Bl PHEa sl iRt RN Rl B s B p BBl 37 oLo0m
The nosExargfieneeB crapauq@s3npd a K within the range of 3nMto 1120nM
CXCR2 SPA Assay For each well of a 96 well plate, a reaction mxture of 4 g

hCXCR2- CHO overexpre55| ng rrenbranes (Biosignal) and 200 g/wel | WGA- SPA
beads 20Calgismshian ‘ iRlepared in CXCR2 assay buffer (25 nM
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fsflol:(lzmlﬁég'gﬁpm?ﬁ QU PPRE Lind. Dyahos 6!9&31# A ?@F?B%%; G fy Mw] =
0.1 nM. M\nﬁﬂl l-AlgPéﬁsf) r\é/\glﬁ hﬁﬁ?’r%eﬁi‘éﬁf%s‘i@gggﬁgdﬁhb? eiﬁ@%ﬂﬂr@s@’ aQar ed

then the ove pro used except conpoun

and ;35 1waSKERvittswash buﬁée(Hassau m@ M@@OaaMaMEﬂﬁﬁ #oheniic(mEenhf m)pr 5
es on a 30 plate shaker, then incubated for 2-8 hours before cpnfwell

vvere det thraprisaes, then1 80 olwel wash buffeiouas éﬂd(}@er ki nEl mer). % I nhibition of
total bindi ng_m nus speci fi indi n 0-a ,or, goni st)
was. det er i noBUTg ediHss SampRAYTs KPS PiEPSRg AV P Ban LB 7 8
113 val u§.g ?Hcﬁﬁvﬁ% blEPaNNdaded ¢ marr %Bﬁ\!ré'-’ﬁ/ehé‘ﬂw i h@?QdemoﬁﬁﬂMe The
nost ounds had a K, wthin the range of 0.8nMto 40nM The ¢
corrpoundllQB orﬂﬁ@p&éR&GDS&ﬂiehm} canBentoétiGreMvere prepared 4X in wash buffer +

15 0.1% BSA and added to their respective wells in second addition plate.

Culture plate and both addition plates were then placed in the FLIPR imaging
system to determine change in calcium fluorescence upon addition of compound and
then ligand. Briefly, 50 pl of compound solutions or DMSO solution was added to
respective wells and change in calcium fluorescence measured by the FLIPR for

20 1 minute. After a 3 minute incubation within the instrument, 50 pl of ligand was then

) added and the change in calcium fluorescence measured by the FLIPR instrument for
[ minute. The area under each stimulation curve was determined and values used to
determine % Stimulation by compound {(agonist) and % Inhibition of Total Calcium

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

25 Chemotaxis assays for 203-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/ml) for 2 hrs at 37°C.

30 -~ 2. The collagen is removed and inserts are allowed to air dry overnight.



Cal ci um Fl uorescence Assay (FLIPR) 5 HEK 293 cells stably transfected with
hCXCR2 and GaL/q were plated at 10,000 cells per well in a Rolayuab 20031 ne

Bl ack/ Cl ear plate (Becton Dickinson) and incubated 48 hours at 5% C02, 37C.
The cul t ur ¥0 Nwg@itdten i ncubated with 4 mM fluo-4, AM ( MCEU8MGsHBTE0Des) in
Dye Loading Buffer (1 %FBS, HBSS w. Ca, & My, 20 mM HEPES (Cellgro), 2.5 nmM
Probenicid (Signma) for 1 hour. The cul t l¥es were p washed with wash buffer
(HBSS w Ca, & My, 20 mM HEPES, Probenicid (2.5 mV)) JJ three tines, then
100 |/ wed.| Grelstarbidbeledweth Hidddaldain iAlg (Modutdr Probespr@inds haredingrigpar ed
as 4X stocks in 0.4% DVBO (S nd, wash buffer and added to their
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293- CXCR2 A chenotaxis assay is setup using Fluorbl ok inserts (Falcon) for

29316 XCR2viothLisity Ass293 cel I s overexpressi ng human CXCR2). The standard,
protocol used, at _present is as follows: 1. Inserts are coated with ()
col | agenl VA oYigiaxigityransay far e X&RZeampeonds isteendunted gare 3B CrETR edlland

b Uso ool drahiodias A TeSed by kB G PRSP Vol coul ar
Probes) d&erminty i thdyaalibiuded! fod Aehdrevaimion! if BRGhg aMdt delPiasRassays.
The protocol is as foliows:

15 1. 293-CXCR2 cells are plated overnight at a concentration of 5000 cells per well in
complete media.
2. Dilutions of compound are made in minimal media w/0.1% BSA. Complete media
is poured off and the dilutions of compound are added. Plates are incubated for 4,
24 and 48hrs. Cells are labeled with 10uM calcein AM for 15 minutes to determine

20 cell viability. Detection method is the same as above.

Soft Agar Assay (D
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%. Afier
21 days viable cell colonies are stained with a solution of MTT (1mg/ml in PBS).
25 Plates are then scanned to determine colony number and size. 1Csg is determined by

comparing total area vs. compound concentration.

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, 1300-1311, and 2001-2088
30  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.



4. Dilutions of conpound are made in mnimal nmedia (0.1 % BSA) and pl aced
inside the insert which is positioned inside the well of a 2awehd2007at e.

W t hi n th%@g‘llifﬁ s IL-8 at a concentration of 0.25nMin mninmal nedia.
Cells are YO HAL resuspended in mninmal nmedia and pl ULV B e
insert at a concentration of 50,000 cqlﬂss per insert. 5. Plate is incubated
for 2hrs and inserts are renoved and placed in a new 24 well. Fluorescence

is detected excitati qn=485 nM and em ssi on=530 nM 10 Cyt ot oxi cityAssays
rl A cytot oxing lﬂyeaﬁ% iIspgsegareinds myemiidied by dbadaltawaddeparstioermnd
cel 1S lodmdRanaeR hslidans 1 ¢ Jirt e SHRelof B dickbSliley Alerhbihe
concentrations to determne I1f they may be use or turther evaluation in
bi ndi ng raecharédtic hatbhedysandymaloghe stredtors mbg besagmirbatis those skitl2g3n CXCR2
cells are plated overnight at a concentration of 5000 cells per well in
conpl et @i a. 2. Dilutions of conpound are made in mnimal nmedia w 0. 1%
BSA.5 Conplete nmedia is poured off and the dilutions of conpound are added.
Pl at'es are incubated for 4, 24 and 48hrs. Cells are |labeled with | QuM
calcein AM for 15 m nut PBREBFRARATR/BRXAMPOES13 1YA{B3.kYBY. Detection net hod

is the sane as above. Soft Agar Assa%_lo,ooo SKMEL-5 cel |l s/wel|l are placed
in a m xtur e F&flowingsheRipcadarecssifpeh én Prerarative Example dds13Pf WQ ons  of
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conparing total area vs. conpound concentration. Conpounds of formulas |A,

| B, 101. Osbia@ned, Ehrinuawer 'IhB" totiso didrhvele” caluanp refersseol nemaraib@ Bxample
368732- 45, < , 1300-1311, and 2001-2088 30 may be produced by
proc ssé’g%%w&ﬁgm%éé skilled in the art, by the processes disclosed in
WO 02/ 083624 published Cctober 24, 2002, and by the preparations and

exanpl es_bel ow. 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 115
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The invention disclosed herein is exenplified by the foll ow ng preparations
and exanples that should not be construed to limt the scope of the
di scl osure. Alternative nmechanistic pathways and anal ogous ¥‘tJemsanidddd may

be apparent to thao skilled in the art. 5 PREPARATI VE ﬁgﬁﬁ!‘\/{:’

13.17A-13. ‘fﬂ;}"ﬁﬂ"ﬂg ng the procedure set forth in Prepara |v§%@%ﬁ%ﬁ‘e 13. 13
of WO 02/083624 published Cctober 24, {2@02, but using the prepared or
commercially available al dehydes t he opt [ caI I y pure anine products in the
Tabl e bel ow were 10 obt ai neg : 4 he " Al dehyde" col um
refers to Preparative Exanp e { 24~ Prep Al dehyde Am ne
Product Yield (% Ex. 13.17A 34.8,38% OCF3 CF3 HNCHHNOH\ z\ z
\ 13.178 0 CF 3 31% H HzN O CIy HZI\B 30 January 2000 é/\o 4/ 011418

PCT/ US2003/ 023785  116SRREPARATI MPUE 135@9s S 0 s 0 \ Step A'S
S Step S 30 01—6r~@r15t@pfc 1~ \

') O

N N N

\
O\ HO N HO
1 O
Step F
0] ' s
M8
TS ji Step & O35
< /
—N N™ Sph > —N NH
N N\ Ho
N
Step A
5 To a solution of 3-methoxythiophene (3 g) in dichloromethane (175 mL.) at

~78°C was added chiorosulfonic acid (8.5 mL) dropwise. The mixture was stirred for

15 min at —78°C and 1.5 h at room temp. Afterwards, the mixture was poured _
carefully into crushed ice, and extracted with dichloromethane. The extracts were (J
washed with brine, dried over magnesium sulfate, filtered through a 1-in silica gel pad.

10  The filirate 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
15 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). |



0111 Step EO0S S Step DS E,NOBr -N~Br \ HOHO 1 Step FSOS S Ph
Step GOAS\ NPh -NNHZ OHO Step A s To a solution of 3-nethoxythiophene
(3 g) in dichloronethane (175 nL) at -78C was added chl or osdbflowary 28€¢7 d

(8.5 nL) drg Wﬁ'ﬁ&%ﬂg@‘e m xture was stirred for 15 mn at ﬁcﬁﬁ&?}mﬁéh h at

room t enp. , the mxture was poured carefully in rus I ce,
and extracted wi th dichl oronet hane. The racts were washed with brine,
dried over magnesium sulfate, filtered through a 1-in silica gel pad. 10 The
filtrate s concentrated in vacuo to give the desired conpound (4.2 Q).
Step BT duct from Step A above (4.5 g) was dissolved in

di chl or omet hangp4 éﬁ%%cgﬁbng%%qu%%\)@ (%%EBeé]v\k’SB Fﬂéﬂﬂéﬁn(&cﬁo%eflﬁn%mgafy

di ethyl amine In resulting mxture was s
room t enprat.hind €ookeel ini ayt8°Clibethiri A solutiomvat berstigibroviide @rd iirand  sat ur at ed

S b bAShe e AT ol T G VR SRS .
[ ' J 7
N e M E L

di ssol vedayersdverel sapeiratdianed(the aquebys &yer eesl @dractedwitR@fichiaidd méthaakut i on
of boron tribrorriide (1.0 Min dichloronethane, 24.3 nL) was added. The

ni xt ure wH¥e eempied grganic Inyahand exiacts wargyeasiiad withheinendried o¥ar si ow y
from - 78G,L8nd8m SBf31aite?dg 5ha EOficdntfited in vacuo to give 3.96 g of the desired

hydroxy-compound.

10

) StepD
The product from step C above (3.96 g} was dissolved in 125 mL of

dichloromethane, and added with potassium carbonate (6.6 g) followed by bromine (2
mL). The mixture was stirred for 5 h at room temperature, quenched with 100 mL of

15  H0. The aqueous mixture was addjusted to pH ~ 5 using a 0.5N hydrogen chioride
agqueous solution, and extrécted with dichloromethane. The extracts were washed
with a 10 % Na,S,03 aqueous solution and brine, dried.over sodium sulfate, and
filtered through a celite pad. The filirate was concentrated in vacuo to afford 4.2 g of
the desired bromo-compound.

20

_ StepE |

) The product from Step D (4.2 g) was dissolved in 100 mL of acetone and
added with potassium carbonate (10 g} followed by iodomethane (2 mL). The mixture
was heated to reflux and continued for 3.5 h. After cooled to room temperature, the

25  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

30 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.



| ayers were separated, and the aqueous |ayer was extracted with dichl oro-
nmet hane. The conbi ned organi c | ayer and extracts were washé®January 2847 ne,
dried over nmagnesiumsulfate, filtered, and concentrated in vacuo to giv
3.96 g of WRRIBEEII#8d hydr oxy- conpound. to Step D The prSIMMY B ep C
above (3.96 g) was dissolved in 125 nL Q di chl oronet hane, and added with
pot assi um carbonate (6.6 g) foll owed bﬂ romne (2 nL). The m xture was
stirred for 5 h at roomtenperature, quenched with 100 nL of is H2O The
aqueous ﬁ@&t_@re was addjusted to pH - 5 using a 0 5N hydr ogen chl ori de

I d.wi
ndarod” vt h i BRhrALEATAR Gt E o A IRCE I a0 ME o il dBafan
sul f at e, grEbolbd lik guﬂa"mmﬁgm Solgfbh bELORM: tribRsmidd gr@mﬁ/@ﬁhw&%ﬂié@é ed

in vacuo to afford 4 g of the desired brono-conpoun ep
product 9.2ontSivep aﬂded dlog\)VISﬁasThB gexureadas stired fai 4 26 tatretwrEd "Grid 5°4Hded

s, hoat 38D (80 FRAMAS BHaototd heday Gratoaparaetior RO b LRS-
teﬁperatéi&npactéd‘gfitﬁ%iéﬂ%é?diﬁ@th‘éﬁé. I]‘y;e}(&’gﬁﬁ*ct‘ ée%lskiﬂgju mﬁ?@ﬁer@%mfﬁﬁé filtrate

was concentrated In vacuo to a r own was puri |ed by
fl ash codlashed:mtbrhumegaadmpneeuhrahed tmmmllydesidl.ler oFies tesidiidh maartbssaited in v/ v)

R L L N
R L

stepo F (squpousanixtisresef soekitrmmydtoxide ¢f.0dd ab| 60 mymwetheamdoommrhmm 78C
bath. A solution of boron +r| brom de (1.0 Min _dich]oronethane ()
layers were separated. The aqueous Iayer 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
15  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

20  commercially available amines, hydroxy-amino-thiophene products in the Table below

were obtained. S

O

Prep Ex. Amine Product Yield (%)
MH"
13.30 BnoNH o'\\s,, s 10%
Y 375.1
"HO N,
PN 4 299.0
HO NH,




9.2 m-) was added dropwi se. The m xture was stirred for 4.25 h from-78C to
5C. s H20 (50 nlL) was added, and the |ayers were separated. TBhéanasyeods

| ayer was extract ed with dichl oronethane. The organic Ia¥§r and extracts
wer e combi NER2VMRENRG with brine, and concentrated to an®oMWARHER. The

resi due was dissolved in 80 mL of met hapgl , stirred with sodium acetate
(1.5 g) and hydroxyam ne hydrochl oride .95 g) at roomtenperature for 2
h. The mxtyre—was—poeured i..to an—310 '""'"m"‘ rture—pf—sodiuym-hydr oxi de
(1.0 M aq, 1@93%1-) and EB{&}J (100 L | ayerp vver%zé’eparat ed. The
aqueous |l ayer was jwashed with ethey t ﬁ The | conbi ned et her

washi ngg were re-gxtracted with H2O onceEt T

eous| | ayers were | conbi ned,
washed gnce wi th di chl oronet hane, [adjusted HPo pﬂH using 3.0 Mgnd 0.5 M
hydr ogen ch apiade aqueogggmutl onjs, andoexiracted WI hdigdg, or omgt hane. The
15 organi c extract|s wer onbi ned, | washe, brine,{ dried over sodium

sul fate,; and congentrated in vacuo to give g of desired am ng conpound.
PREPARATI VE EXAMPLES 13. 30-13. 32 %ol | owi Hgyd’he pupcedures set forth in
Prepar ative Exanplle 13 29 hut usilng 20 commercially lavailabl e anilnes,

hydr oxy- am no- t hi ophene pr oducts in the TabI e bel ow were obtained. Pr ep Ex.
Am ne Product Yield (% M 3 N 375.1 Bn HO NH2 13.31
MeBnNH o So 14% s Bn-N 299 0 F—2€ WO 2004/ 011418
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5 StepA

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-
ethylbenzylsuffonyl-thiophene (5.5 g, 94%, MH"™ = 312.1) by using ethylbenzylamine,
following the procedure set forth in Preparative Example 13.29, Step B.
10



13.32A (Et)2NH Os " s 25% Eta | Et HO NH2 PREPARATI VE EXAMPLE 13.33 0 S
0011 SO0 S Step Bl OAS\ | Step AEt-NEt-N\ C k Bn OSBHHWZQW Step
COOSStwp S Step DOS 1 | Et-NH Br Et-N Br Et-N Br HO
Step F 0 O §2"04f§‘$t8ep GOISSI| Ph Step HO,g Et-N Br 'E?T’Rﬁz"t{?’ﬂé”bh
Et-N\ NH2 O\ O 5 Step A 2-Chl orosul f o - 3- met hoxy-t hi ophene (4.0 g, 18.8
nmmol ), the product from Step A of Preparative Exanple 13.29, was converted
to 3-methaxys2- ethyl benzyl sul fonyl -t hi ophene (5.5 g, 94% M+ = 312.1) by
usi ng et nzyI amne, follow ng the procedure set forth in Preparative

Exanpl e 13. 297 Wt fifn @ieg N‘é&%\bé @94, 1Y PRPA 9 Mt Femethylated
PCT/ U8211113/ 023 85 120 Step
following the procedure set forth in Preparative Example 13.29, Step C. The alcohol

product was obtained in 4.55 g (87%, MH" = 298.0).

Step C
The product from Step B above (4.55 g, 15.30 mmol) was brominated using the
_procedure set forth in Preparative Example 13.29, Step D. The corresponding
bromide was obtained in 4.85 g (84%).
10
Step D » O
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%).
15
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 CH>Cl, (50 mL). The aqueous mixture was adjusted
20  to pH ~ 6 using a 1.0 M NaOH aqueous solution. The layers were separated. The
aqueous layer was extracted with CH.Clz (60 mL x 3). The combined organic layers
were washed with brine, dried over Na;504, and concentrated to a dark brown oil, ('v)
‘which was purified by flash column chromatography, etuting with CH>Cl-hexanes |
(1:1, viv). Removal of solvents afforded 3.03 g (82%) of the debenzylated product (M"
25 =300.0, M+2 = 302.0).



The product from Step A above (5.5 g, 17.70 mml) was denet hyl at ed

follow ng the procedure set forth in Preparative Exanple 13. 20]JanGirep003. The
al cohol product: was obtained in 4.55 g (87% MHO = 298.0%. 5 St ep C.The
product frd¥P3UP B Bpove (4.55 g, 15.30 nmol ) was broni nREEFSEYPRG Phe
procedure set forth in Preparative Exanple 13.29, Step D. The correspondi ng
brom de was obtained in 4.85 g (84% . 10 Step D O The brono-al cohol from
Step C above.(4.84 g, 12.86 mmol) was net hyl ated using the procedure set

forth i arative Exanple 13.29, Step E. The product was obtained in
4.82 g (96% . ARt y r kRe36 mmol)
was stirred vat p%onceﬁﬁ??%%egu@ué’l@%ﬁ@g@%ﬁé{g?@%ﬁ%&pgnﬁgrature for

3 h. | cepramteure(S4 fotth in Resparatide Bxampid 4 35 tStep H.of hewedirbg pBbi2@itav4$0
m.). The aqueous njxture, L adj yst 0 H- 6 using a 1.0 M NaCH
agqueous ?k{?@ﬂdﬂﬁ%@%ﬁi%@mﬁ V\gr'ig-"szgﬁéat ﬁ?-Bi’he aqueous | ayer was
extracted with CH2ClI 2 (50 nmL x 3). The conbi ned organic |ayers were washed

with brine, dried over Na2S™, and concentrated to a dark brown oil, which
was puridtepdsby flash col um chromat ography, eluting wth CH2Cl 2- hexanes

(1:1, v/iv). noval , of _sol yent fforded 3.03 g (82% of the debenzyl ated
product (M Fﬁ‘?aroswf ﬁpwéﬁemgégéﬁcg,é- nyRRhvas Q@Wrtqmozﬁuaﬁméq@

PCT/ US2004088, MA#1= 3160 TPl BBkl 808 B Brbodtivd Eduife ™! )

was net h laté’?u& ng the ocedur e 'set [ reparative € 13. 29,
Step E. 129 deteprfed product was obtained in 1.36 g (97% M = 314.1, M2 =
316.1(())). 5

) Step H
The imine product from Step G (1.06 g, 2.56 mmol) was converted fo the
desired hydroxy-amino thiophene Compound {0.26 g, 43%) using the procedure set
forth in Preparative Example 13.29, Step G.
15

PREPARATIVE EXAMPLE 13.34
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Step A .
20 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,Clp, and washed

with a 0.5 N HCI aqueous solution (50 mL x 2), H,O (50 mL), and brine (50 mL). The
25  organic solution was dried with Na,;SO,, and concentrated in vacuo to a brown oil.



Step G The product from Step F (1.36 g, 4.33 mmol) was converted to i m ne
product (1.06 g, 55% M+ = 415.1) using the procedure set 3Ddartubryi207
Preparative Exanple 13.29, Step F. 10 9 Step H The imne product from Step
G (1.06 g,“ﬁ’.g’@%ﬂm was converted to the desired hydr o?(@%ﬁ?"ﬁ?f”?ﬁ’f’ophene
conmpound (0.26 g, 43% using the proce set forth in Preparative Exanple
13.29, Step G 15 PREPARATI VE EXAMPLE 1334 0. 9 On 0 0 C- S Step A8 S

Step 8 111 Step COS JHNNI1 N H3COOY OO0 HO StepD1 00000O0SS
, 11 0 " igpilovas dissoypdrn 908 st ef GH:Clz, vvashadeagkinavith aPh M NG! aguedusio Br

Ph S . 20,.2- Chl l,f | - 3- h -t hi 3.8 q, 1/7.87 [), th
)p;r oduct e%h@fﬂn @?Oe'ﬁ'LR? gf ggﬁj @gj'g'%at | m@?gﬁ%Y%rﬂ%g@gﬁhé\ﬁégﬂﬂg spfulion Vir’%rsolz)o ErLe
of CH2ClearRBfirdRdin vARiudtbd Jailtsiv sénd&m.ma-gf'icgrm,hm#%w fthé de3idd 35 68

mmol ) was added. The m xture” was stirredfor 20 h at roomtenperature,
di | ut ed pebtthctl00 nL of CH2CI 2, and washed with a 0.5 N HO aqueous sol ution
(50 m. x 2), H20 (50 nmL), and brine (50 nL). The 25 organic sol ution was

driedd with Na2SO4, and concentrated in vacuo to a brown oil. 30 January 2007
WO 2004/§11418 PCT/ US21103/0237,85 122 This oil was dissolved in 100 nL of
CH2Cl 2, d again with a 0.5 M HC aqueous solution (30 nL x 3) and

brine. After The pdoductfroNaSsey A athwseoidgéth g 16 A3umineal) was dissolved in acetone
(100 mL), added with potassium carbonate (5.63 g, 40.80 mmol) and iodomethane
(10.1 mL, 163.84 mmol). The mixture was stirred at room temperature for 1.5 h,
10 diluted with 100 mL of hexanes and 50 mL of CH2CI2, and filtered through a 1-in silica
gel pad, rinsing with CH,Cl,. The filtrate was concentrated under reduced pressure to (>
give 4.23 g (90%, MH"= 289.0) of the desired product as a light yeliow solid.

Step C
15 To a stirred suspension of sodium hydride (130 mg, 95%, 5.4 mmol) in
8 mL of N, N-dimethylforamide at room temperature was added ethanethiol
(0.45 mL, 6.0 mmol) dropwise. After 5 min, the mixture became a clear solution, and
was added to a stirred solution of the product obtained from Step B above (0.45 g,
1.56 mmol) in 2 mL of N, N'-dimethylforamide in a round bottom flask. The filask was
20 sealed with a ground glass stopper, and the mixture was heated at 90-95°C for 4 h.
After cooled to room temperature, the mixiure was poured into 20 mL ofa 1.0 M —_
NaOH aqueous solution, further rinsed with 20 mL of H20. 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
25 with brine, dried (Na>S0y), 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;4. Evaporation of solvent gave 0.422 g of the alcohol product (99%,

MH* = 275.0).



concentrated in vacuo to a yellow solid, 4.48 g (912 % WMH = 275.0) of the
desired product. 5 Step B The product from Step A above (4. 38J@uart 8033

nmol ) was di ssol v in acetone (100 nL), added w th potassj car at e
(5.63 g, 4&@6‘"' 'lq)‘é and i odomet hane (10.1 ni, 163.84 mwﬁ‘fjffﬁ%g" %}t ure
was stirred at roomtenperature for 1. 10 diluted with 100 nL of hexanes
and 50 nL of CH2CI 2, and filtered through a 1-in silica gel pad, rinsing
with CH2ClI 2. The filtrate was concentrated under reduced pressure to give
4.23 g (90% WMH = 289.0) of the desired product as a light yellow solid.

Step C 1§te a stirred suspension of sodium hydride (130 ng, 95% 5.4 mmol)
in 8 nt , N-di nethyl foram de at roomtenperature was added et hanet hi ol

(0.45 nL, 6. OTHE®IdoH obwiised fréfi StepbCrabovet(DR4ET L 11768 rReRA Rad bedRiated
solution, and was added to a stirred solution of the product obtained from

Step B asing the prasegure sebriminl Breparativel Example N8.20i Stephy| fooalieiddei n a

round bottom fl ask., The fl.a S aled with a ground gl ass stopper, and
t he i xt?ﬂréem%ﬁl%?@@'gfa '@@%ﬁi&o‘?ﬁh. After cooled to roomtenperature,
the m xture was poured into 20 nL of a 1.0 M NaOH aqueous sol ution, further

rinsed with 20 nL of H2O. The aqueous m xture was washed wi th diethyl ether
(30 nL xS@p.Eadjusted to PH -5 using a 0.5 M HCl' aqueous sol ution, and

br ne. ari o | REbagRe aTes TS an S SPava bl 4 5 mreel wicmetiet e
di ssol V%i.i&grﬁ tﬁi@pmee@hﬁﬁgg%{frmﬁt%garam%rﬁweh13%@9? ét\%@ %f}tgg@e gyl brine

(30 n), i ed over Evaporati on of solvent gav g of the

al cohol gesirtdcprodastin 0.488 g-(65%5. M5 = 387, Mtiar3dR007 WO 200. 1/ 011418
PCT/™US2003/ 023785 123 Step D The al cohol obtained from Step C above (0. 467
g, ¥ 70 mml) was brominated using the procedure set forth in Preparative
(E)iggop/(lje §t§g2|9’ Step D, to afford the s corresponding bromde in 0.607 g
The product (0.405 g, 1.103 mmol) from Step E above was converted to the

imine compound (0.29 g, 56%) using the procedure set forth in Preparative Example
15  13.29, Step F.

Step G ‘
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

20  alcohol as a dark yellow ail, 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 resuiting 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

25 (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 NégSO.;, and concentrated in vacuo to give 0.112 g of
the desired hydroxy-amino thiophene sulfonamide (64%, MH" = 290).



Step E The brom de obtained from Step D above (0.607 g, 1.72 mmol) was

rret hyl ated using the procedure set forth in Preparative Exaa@hmua’lr;%zmg Step
E, to give esired product in 0.408 g (65% M = 3 1)

D Step F Th’%gg?‘%@lﬂgfs(o 405 g, 1.103 mml) from Step E abBVE/U\%@WW%rted
to the imne compound (0.29 g, 56% usgég the procedure set forth in
Preparative Exanple 15 13.29, Step F. p G The im ne product obtained
fromStep F above (0.29 g, 0.61 nmmol) was denethyl ated using the procedure
set forth in Step C above to give the correspondr ng 20 al cohol as a dark
yellow oil, which was di ssollg ] ng. added wi th sodi um
acetate(O 12 g, 1.46 nmol) “and oride (0.075 g, 1.08

mol ). The resultin xture wa s ' red at roomterrperature for 3 h, and
poured into 10 n1_ f O_M Na ous stag Ation. 30 of was used as
rinsing and conbi nﬁ s ayer-—Th& aqu was washed
wi th diethyl ether (40 x3) adj usted to pH - 6L@|nga10MHCI
aqueous sol ution, and extracted @ith ethyl acetate (40 mL # 3). The organic
extracts were vvashed with HO (20 n1_ x2), brine (20 nlL), dried over Na2SO4,
and concentrated BtePBcuo | ve Y/112 g of the desired hydroxy-am no
t hi ophene sul f onam de '(60 29Q). 30 January 2007 WD 2004/011418

PCT/ US2003/ 023785 124 PREPTI VE EXAI\/PLE 13.35 MeO Nstep A/OL +~0O O
O step B\ O OH

5 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
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

10 hours at room temperature and quenched with the addition of saturated ammonium
chioride 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 oit.

15

Step B | | | -
To a solution of ketone (1.0g) in THF (5.0mL) at 0°C was added R-methyl

oxazoborolidine (1.2Ml, 1M in toluene) dropwise followed by addition of a solution of

O

borane complexed with dimethyl sulfide (1.85mL, 2M in THF). The reaction mixture

20  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

25 sodium sulfate, filtered and removal of solvent afforded the crude aicohol which was

. burified by silica gel chromatography to-afford the pure alcohol 0.91g (91%) as yellow

oil.



OH 5 Step A To a solution of 2-nethyl furan (1.72g) in ether was added BuLi
(8.38nL) at -78C and stirred at roomtenperature for half arBOhammyZDhé
reaction m cooled to -78C and quenched with am de |
and sti rred%bé!'@'agﬁhours at -78C and slowy warned to r%ﬁjl?% |>'é ur e.
The reaction mxture stirred for three shours at roomterrperature and
quenched with the addition of saturated ammonium chloride solution. The

m xture was taken to a separ 13/ , S i water, brine and

dri ed over anhydrous sodi um enoval of sol vent
afforded the crude ketone whi gh vvag purified by using columm chronat ography

to afford the ket Og 87 ag/a alestepbﬂowml. B To a
sol ution of keto e 3 I
oxazoborolidine (1. ZM Min t & ue ropw se foIIo@ed by} addition of a

solution of borane corrpl exed with di'methyl sulfide (1.85nmL0 2M'in THF). The
reaction mxture 20 was stirred for 30m nutes at 0C and 'iEan at room

tenperature for one hour. The reaction nixture wasstepd ed to 0C and MeCH
was added carefully. The mixture was stirred for 20 m nues and was

concentrated under reduced pressure. The residue was ith ether,
washed with water, 1 MHC (I Orm), saturated sodium e (10.0n)
wat er and brine. The organic |ayer was dried over a 25 sudi um

sulfate, filtered and renoval of solvent afforded the crude ohjol whi ch

was purified by silica gel chromatography to afford the pure al cohol 0.918
(92 %9 as yellow oil. 30 January 2007 WO 2004/011418 PCT/ US2003/ 023785
125 PREPARAJIAVE EXAVPLE 13.36 + O o0 step AOO- OO0 step B |

-)5 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

10 sodium sulfate. Filtration and removal of solvent afforded the crude ketone, which was -
purified by using silica gel chromatography to afford the ketone 0.9g (43%) as a yellow
oil.

Step B
15 The Step B alcohol was obtained following a similar procedure set forth in the

) Preparative Eexample 13.35 Step B.

PREPARATIVE EXAMPLE 13.37

RF
/@\ N X/ e A » /A
o~ ScHo | Br 0

20 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

25  silicagel chrofnatography to afford the pure alcohol 2.8g (92%).



OH Step A 1)5 An equinolar mxture of 2-nmethylfuran (1.0g) and anhydri de
(2.69) was mixed with Snd4 (0.05n) and heated at 100C for 3 Januars200Af t er
cooling the reaction mxture, water (10nlL) was added, followed by saturated
sodi um car bBRAEYYS# Bt i on until it becones alkaline. The P@éﬁ??'&%"zﬁ?% ure
was extracted with ether several tines %ﬁ t he conbi ned ether |ayer was
washed with water, brine and dried over ydrous 10 sodi um sul fate.
Filtration and renoval of solvent afforded the crude ketone, which was
purified by using silica gel chromatography to afford the ketone 0.9g (43%

as a yellow oil. Step B ﬁemmmied following a
simlar procedure set for 13.35 Step B.
PREPARATI VE EXAdBWing 8- strfiildr ﬁ‘cﬁédﬁré:sgt fofhGhiPrBpafatis E)?é?nﬁbem 25 of (VO

sol ution of 5-nethyl™ furan-2- de (1.0g) and 3-brono- 3, 3-
di f | uor of}28pB3E24 puidisdiedi (actDbEr QQOBQvad Huﬂiaiat:vejEuafrmﬂmdérBE( rndapingind

lith d The
o b a8 aEeEA e onRchaRhle dhe TblnS ARl it by Q¥Eadblivreq
W th vat g}, ngédﬂe and purified by 25 silicagel chromatography to afford the

pure al cohol 2.8g (92% . 30 January 2007 WO 2004/ 011418 PCT/ US2003/ 023785
126 PREPARATI VE EXAMPLES 13.38-13.45 Following a simlar procedure set forth

in Prepdrative Exanple 13.2% of WD 02/083624 published Cctobgr 24, 20QG2,
and Pr epap,%td_\gg( Exarph@nl3. 35, anectaspiie s the indiceiopd Furgn anslg
El ectrophile, the follow nglAl cohols in the [Table bel ow were |[prepared.
Prep. EX Fygap E %l 'e]Al coholchpel d 86%
0 O
HO 0
[ Vi
13.39 ﬂ /FL £ 69%
o COOEt
HO 0
l Vi
13.40 84%
D | X
© 3 Nowe | Ho 0
l Y4
13.41 82% (\)
0| XA
© 4 Nome | Ho 0
. l Vs
13.42 F F 60%
| s |
0 HO 0
I Y
13.43 F S 65% -
Ty | Aoooe
O ' HO Q
/ Z




13.38 CHO 86% 0 4 HO ~;0 13.39 F F 69% O COOEt HO O 13.40 / 84% N OO
Ove HO O 13.41 82% N OO OWw HO 0 13.42 F F 60% "~COCEt O3ti@antry 20@. 43

YI-) F F 6%%! 0 Ho 30 January 2007 WD 2004/01141 gj 023785
197 15, a4 REAHETHR OO Vo e Lo 0 13 48 OHC, ~/ CF%c@%ﬁ@S%}ﬁ HO' ©
PREPARATI VE EXAMPLES 13. 50-13. 61 Fol | OV&‘I a simlar procedure set forth in

Preparative Exanples 13.25 of WO 9 02/083624 published Cctober 24, 2002,
and using the indicated.Al cohol the followng s Amines in.the Table beI ow

were priepdPdd. 3%. AL F AM >E % YI ELD - F 82%
0 . N
4 \OME- HO / 0
y

13.45 /@ OHC,__-CF3 CF 89%
HO 0

0

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

"5 Amines in the Table below were prepared.

PREP. EX. ALCOHOL AMINE % YIELD
CF4
13.50 13.45 Y 0 28%
Y
13.51 13.38
T Q 58%
/
’ W
13.52 13.36 g
HoN l 0 69%
V4
13.53 13.35 3
HN 0 81%
/
13.54 13.37

82%




CF3 13.50 13.45 H2N o 28% 13.51 13.38 H2N 58% 13.52 13.36 H2ZN D 69% 1
13.53 13.35 H2ZN | O 81% F F 13.54 13.37 H2N p 82% 30 January 2007 WO
2004/ 011418 PCT/ US2003/ 023785 128 F 45% 13.55 13.39 H2N | O0imusg 2087 41

57% H2N S300deue314183- 40 HON O () FNF 13.58 13.44 r 5 E
13.59 13.42 3% 5 H2N Y// PCrnBN s Srsk

128
E 45%,
L
13.55 13.39 S
' H,N / o
V4
13.56 13.41 g . 579,
HoN / o)
WV
3 58%
13.57 13.40 HoN o O
I/ -
e F
13.58 13.44 \L_:
7 54%
HoN { 0
V
F
|-
13.59 13.42 S
HaN I 0 53%
Z —
()
F
F
13.61 13.37 HoN o 82%
’ V4




C F 13.61 13.37 HZN O 82% 1 / 30 January 2007 WD 21104/011418
PCT/ US2003/ 023755 129 PREPARATI VE EXAMPLE 13.70 S S step A0lUanuaty®R0BY 00 Ph

Step E3 30 ; Br HO MO O MO step CS HO S Ph 4 N
NH2 Ph O W%B@tyg%"ﬁ@g Step A5 The im ne was prepared foI édfv(nﬁ%"%/ﬁ&
procedure set forth in the PreparativeiZBxanple 13.19 of WO 02/ 083624
publ i shed Cctober 24, 2002, fromthe known bronoester (1.0g) as a yellow

solid, Step Ato yield 1. 19F(R7@%.RA§7‘?‘@E %?MP!@‘I@;@F) A product (0.6g) was
reacted follow ng the procedur parative Exanple 13.19

of WD 02/ 083624 published Cctober 24, 2002, to give the

S
EtO \
stepA EO step B
sepA, M stepB 77/%1““2
0 ° o

step C
HO 3 \
S Ph step D

. HO N
) \ \ N d;LPh e J NH»

0 MeQ

MeO
Step A

5 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
10 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 :
15 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
20 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 yeliow solid 0.167g (93%).



am ne product 0.19g (64% . Step C 15 The Step B product (1.0g) was reacted
following the procedure set forth in the Preparative Exanpl e3dBnify 2070
02/ 083624 | tober 24, 2002, to give the acid as_yellow solid 0.9g
(949 Step %%‘ﬁ#ﬁg"‘gep C product (0.35g) was reacted foIlT'%/JW\ﬁJ 0Y(pd785
procedure set forth in the Preparativeidxanple 13.19 of WO 021083624

publ i shed Cctober 24, 2002, to give the amno acid as yellow solid 0.167g

(93% . 30 January 2007 WO Zw 3785 130 PREPARATI VE
EXAMPLE 19.2 00 s oo / ARAt MOO&O/HOHO& The
hydr oxy t hi opheme am ne from Preparative Exanple 13. 34 108 ng, 5 0.37mmol)
was di ssol ved 5 g of ethanal, andcstirred vmth di & xysguar(ate (@ 14

m., 0.95 polassi um ca ,..,. e (52 ny, 38

t enper at ur nk\g The+m xt vvasTI‘U‘t‘FfU’ with MO bS/ _adj ust ed
to pH - HCI ous\ sol uti on, andN tra e —ethyl
acetate ( JX’Os) TWH"E‘Conb‘I:-'ﬁed orclfénl c ext rac@,s O washe vm t hamti ne,
dried over SO4, and concentrated to an 10 oil, ch was purified by
flash col ummj chr omat ogr aphy, eluting wth CH2C 2- Me (100:1, v/v). Renoval

of solvents afforded 83.5 ng of the titled product (M+ = 414) PREPARATI VE
EXAMPLES 23. 14A and 23. 14B Fol |l ow ng the procedures set forth in Preparative

am e 11 om ¢ HENPRUBES, NRPNSTRATE A apatEie EXAmPRDl oAl ddie

CyC' 9but}§@?g§ 3 u: 86 Wk &%Q@l%étug?, Wt off i %ﬁg sfiteERy Y dictRbRfsqubfiteRooguct 1.
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 usinga 1.0 (v\)
M HCI aqueous soiution, and extracted with ethyl acetate (40 mL x 3). The combined
organic extracts were washed with brine, dried over Na2304, and concentrated fo an

10 oil, which was purified by fiash 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 23.148
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 o % //,,0 1. 60%
Step B EtOYQ\ . 2. 138
r;t OEt
HO H
23.14B | 13.70 S 0\\\\ /)0 1. 65%
Step D HON\ .
N OFEt
© Meo IEI '

PREPARATIVE EXAMPLE 23 15A —23.15F




Step B Et0, N OR 2.

138 HO H 23.148 13.70 0 0 1. 65%

Step DHo NOO O S

MeO H PREPARATI VE EXAMPLE 23. 15A-23. 15F 30 January 2007 WO 2DDRavdpd 20078

PCT/USZOOSQgg%&?

Exanpl e 19

t he Tabl e bel ow,

prepared. Prep
55A 13.29 S

usi'ng the
t he correspondi ng
Ex. Amne fromProduct 1. Yield (%

Prep

ﬁ”“]l;;l Fol I owi ng the procedures set forth
anm nes fromthe Preparative EXx
cycflagbut enedi one i nternedi ates were
Ex. 2. Mt

R RoFRAL AL Ve
Pt

éTn catedln

~5. 1

w5453, 20 S P o et e P o i B R gy O3

- NN CEt anfinds flQniritRs Piéparatve Ex@nipld indiédted irSthd T4iSié bdfbwNi E5responding

cyclobutenedione intermediates were prepared.

Prep Ex. | Amine from Product 1. Yield (%)
Prep Ex. 2. MH"
2315A | 13.29 Oy O 1. 66 %
O“g S\\ P Nom 2. 347
7 HO M
N [23158 13.30 o s o P 1. 21%
: N ,@\ pu 2. 499
Bn—N’ N ORt
Bh HO H
23.15C | 13.31 O_ O 1. 41%
oﬁ? P \ j;ﬁ 2. 423
_ 'S’J\‘P\iﬁ OEt
gl HO H
23.15D | 13.32 o P 1. 26%
0\\2 ,Q\ — 2. 437
Et—N’ N OEt
gl HO H
) [23.15E | 13.33 NN~ 1. 48%
0\589,1\\}\ g 2. 361.1
N N OFEt
K HO H
23.15F | 13.32A NS 1. 68%
O“('s') ,Q\ _ 2. 375.1
K 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 Example



Bri HO H 23. 15E 13.33 0 0 1. 48% 09, N 2. 361.1 -NN CEt HO H 23.15F 13. 32A
001.68% OR ):f 2. 375.1 /-NNO=t .. ( HOH 5\PREPAR@}5IJM§MI§WLE
23. 16- 23. 2%,459%) g;‘\q“ﬁ the procedures set forth in Preparative Exaﬂfl e 19 of
WD 02/ 0836 i1 1*¢hed October 24, 2002, but using the aRfFHUSHOYIIHE
Preparative Exanple 30 January 2007 V\?gé004/011418 PCT/ US2003/ 023785 132
I ndi cat ed in the Tabl e beI ow, the cycl t enedi one i nternedi ate products
wer e |neg pi_ m ne from Product Yield (9 PreE Ex. 23.25 13.17A
Q0 CF 4 icatedin ¢, ﬁblezée@wv ihe gyalgbuienegiongduiermegiale prodUERNMEIRATI VE
EXAIVPLE%%@Q 334.16 Following the procedures set forth in Preparative

of WD 02/ 083624 published Cctober 24, 2002, but using the
nltroal kanes indicated in the table below, the al dehydes wer e prepared.

Prep. EprepEL JaAKERETOIeNY Heraditd Yield (%)
Prep Ex.
23.25 13.17A oN [/[0 oFs 48%
g0 N
H
23.26 13.17B o O oF, 66% )
Et0” N ' \O/ 0
H
5 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 Q——NO ' 7% B

2 H -,

34.16 0 21%
N2 ) |

10



34.15 a-NO 0 17% 2 H 34.16 O 21% O NO2 H 10 30 January 2007 WO
2004/ 011418 PCT/ U82003/ 023785 133 PREPARATI VE EXAMPLE 34. 1730HehibnBr00%t ep A

EtO O Br Br Step CO HOE Step E HO St .StepA
5 To a sti ﬁ‘gg‘"' ’UEb hsi on of 5-brono-2-furoic acid (15.0 g&’%h@( 1) in

225 nL of CH2CI 2 at room tenperature wagy added oxal yl chloride foll owed by
a catalytic anount of N N dinethylforam de. After 1 h, ethanol (20 ml-)
was added foll owed by trietdy v on was continued for 15
h. The m xture was concentr atet—thte AT e Hre to a residue, which
was extracted wjth excess 10 voI urre an hexanes and hexanes3CH2Cl 2 (3:1,
viv). The extr B fstdpek t e%wa concentja B
yel | ow oi |, Hﬁ?le\o hlgh—vaetrtrmf%@eldn %Y E6D th esi red
ester. Step B 15 e ester product obtained from Step A above 2.9, 73.18
mmol) was converted to 2-ethyl-4-tertbutyl-5-brono-furoate (7.9
using the literature procedure: J. Am Chem Soc., 1939, 61, 473- 478 Step C
20 The ester product obtained from Step B above (7 9 g, 27.13 ) was
reduced to the alcohol (6.32 g) using the procedure set fqgglzl]in
Preparative Exanple 34.8, Step C, of WD 02/083624 publishe t ober 24,
2002. 30 January 2007 WD 211114/011418 PCT/ US2003/ 023785

0
O
Step E Step D
HN) Aﬁ%( P A(_?
Step A
5 To a stirred suspension of 5-bromo-2-furoic acid (15.0 g, 78.54 mmol) in 225

mL of CH,Ci; at room temperature was added oxalyt chloride followed by a catalytic
amount of N,N-dimethylforamide. After 1 h, ethanol (20 mL) was added followed by
triethylamine (22 mL). Reaction was continued for 15 h. The mixture was
concenirated under reduced pressure to a residue, which was extracted with excess
160 volume of hexanes, and hexanes-CHCl; (3:1, viv). The extracts were filiered, the
filtrated was concentrated to a yellow oil, dried on high vacuum, yielding 17.2 g (93%)

of the desired ester.

StepB
15 The ester product obtained from Step A above {(17.2 g, 73.18 mmol) was

converted to 2-ethyl-4-tertbutyli-5-bromo-furoate (7.2 g, 37%) using the literature
procedure: J. Am. Chem.Soc., 1939, 61, 473-478.

Step C :
20 The ester product obtained from Step B above (7.9 g, 27.13 mol) was reduced

to the alcohot (6.32 g) using the procedure set forth in Preparative Example 34.8, Step
C, of WO 02/083624 published October 24, 2002. '



134 Step D The product obtained from Step C above (6.32 g) was dissolved in
140 mL of THE and cooled in a -78C bath. A 2.5 M sol ution of0 Janteary 047 t hi um
in hexanesé§22 m., 55.0 mmol) was added dropw se al ong the Slg y\/ﬁjg of the
flask. AftaYORMHNHISS DO (-70 L) was added. Cooling baf hTHELPEATFRd, the
m xture was stirred for an additional Jzh. Brine (50 nL) and CH2Cl 2 (300
m.) were added, the two | ayers were separated, the aqueous |ayer was
extract eg V\nih CH2Cl 2 (100 nl.), and the conbined organic |layers ere dried
by Na2S t poration of solvents afforded 5.33 g (crude) of the

debr omi nat ed %gfﬂﬁﬁﬁu&%tﬁalh@@%ﬁﬂ E?té@‘@f‘a@d)\be (692%})%5553(830%%7}?6]4@%9@'

product obtai ned from above was oxi'di
cor r espomHiFnandcicoelbyde a(-<7 85’6: i;ath?Mcﬁ/M s&!uhtme of nepayilitisimgn tesapes (221ur e

set forthlnP arative |l e 34.8, St 15 PR Tl VE EXAVPLE 34. 18
Step A Stdp &"‘P‘ ﬁ%ﬁg@%‘"i% algg @g Sii_d%f”@a q_f)tgﬁ)ﬁR@feﬁ‘ rdg mi. a
stir I ed o] f
ethe? at d? s a %é?a@r@gp\%}’ é%lp'g’%tgﬁﬁléé eﬁg[\?%%d 38 rm%h% ﬁ‘ﬂlﬂénq_lfdrill an
ptent ane édd:tnﬁnamth Bﬁgéf(ﬁﬁmhl)l) avid Céﬁg?@(&ﬁm{mmwa!re lagdlafit tdlnevwn Ilagemnsdre
stirring was contjnued for e .m X ed a
bath | aaaERTAAIte AGHEONS Iy SrWaS TR GHECRA108 s 01 DR RERIned
conti nue i on.
cont, nuegfc s ALGRUSRYINCAON L T partiahi b Rnit B nRRLE SN ERlY)
2004/ 0116&@1%@6&@&@6%@6&&@5 a reddish brown oit.
10
Step E ' ( j
The alcoho! product obtained from Step D above (5.33g) was oxidized to the
corresponding aldehyde (3.06 g, 74% over three steps) using the procedure set forth
in Preparative Example 34.8, Step D.
15

PREPARATIVE EXAMPLE 34.18

O Q. Step B O
H -
0 OH [
Step C
0 ()
O
H Step D
\_ 7 B
Step A
20 To a stirred solution of cyclopropyl bromide (4.0 mlL., 50 mmot} in 120 mL of

ether at —78°C was added dropwise a 1.7M solution of {-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
25 saturated NH4Cl aqueous solution. The aqueous mixture was extracted with CH,Cl> |



135 (100 nL x 3). The organic extracts were washed with brine, dried by
Na2SO4, filtered, and concentrated in vacuo to give 5.3 g (3¥VJaggaryod007 he

al cohol pro%é4/§§a@dyel low oil. Step B 5 Chloro trinet Wﬁué»ﬂ(ﬁ%zﬁ %62 ni,

214. 2 mml)’v dropwise to a vigorously stirred suspension of sodi um
lodide (32 g, 213.5 nmol) in 100 nL of 138cetonitrile. After 5 mn, a
solution of the al cohol obtained from Step A above (4.93 g, 35.68 mml) in
100 L torht mhe t

min. 20 (900 K] s haas Ot LR b e NG, (e

| ayer tamdwasicentratect indaduchoegive 6.3 4 09194 ok tR) alcﬁhel progiuct as kayedios oikr e
conbi ned, washed Dwith a 10 % Na2S203 aqueous sol ution and brine, and dried
over Na2SO4. Evaporation of solvents gave a dark brown oil,; which was
filteredbhmough a 5-in silica gel colum, eluting with CH2Cl 2- hexanes
(1:3.5, "viv). Renoval of solvents afforded 4.22 g (47% of the iodo product
as & |ight yéHlawe imethylSilsie 22 Thie, ZTJHBmmodlwas abted weodpwiserto & ep B above

bat . oA vOrORE SHTEASHSBRREOR m‘d%‘qrﬁ??qﬂlbe%z 20 Bl i G r0E o )
dd

Cont | nugefoRR! 2Ater’s HEh, & slliby ¢t ﬁ%‘aﬁ%a%?%%?d @%9@%82%3?%%%%9&

stirred 3568 mngl) iratQ0 sdpef atetdnitileevagacded drayeisendtirring Waddedinyetfoet her

(30 mL)._ The combi ned qrganic . layers were washed with brine, dried by
Na2sO4, SR fhisQ &9 "?Hf)r%%Hdﬁe@eﬁhiet'éi@féd"-’erelﬁﬁﬁfaied@ﬁngdh@@ﬁt-'eg'e\%éa)@flo g

oL 8% Magtticlod WAL A00HE 221 VEhe BIGE favers WefE cdmbiidll Myaghetl, {0
andst l wmoh m%Na?ﬁQ:)@@rqheoAs bothnsmidemm and trddibyét Nta£a$om in pentane

m.,_ 10. f) was added dropwi se along the side wall of the flask. The
30 m xt lﬁvapmlogtq Isobients gagea dAGROWD oIk Wi ) wagdiltesed throegh ﬁo‘rlmsﬂcm

oo, o SAPESR, BB el S SR s Mo B e

NHACI  aquEDY$47%) of the iodo product as a light yeilow oil.
15

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
20  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,S0O4, and filtered through a Celite pad. Removal of solvent gave 1.10 g
(100%) of 3-butylfuran as a reddish-yellow oil.

25
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-butylithium in
pentane (6.0 mL, 10.2 mmol) was added dropwise along the side wall of the flask. The
30  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-dimethylforamide (1.1 mL, 14.23 mmol) was added.
Reaction was centinued overnight, and quenched with a saturated NH;Cl agueous
solution. The two layers were separated, the aqueous layer was extracted with



solution. The two | ayers were separated, the aqueous |ayer was extracted
with 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 136 1HAfilazy @0 nl X
2). The conbi ned organic | ayers were washed with brine, ' | 2504,
and concenMOt%8Y Y™ an oi |, which was purified by prepar gééﬁ&:%%%é}ga 2-
hexanes = 1:1.5, v/v) to give 0.48 g (36% of the al dehyde (contam nated by
sone 3- butyl-2-fural dehyde). 5 PREPARATIVE EXAMPLE 34.19 O Step A Step B

C H &t Byl f . W3S from 3-hydro t hyl f.uran

ccor di e (90 B 2o The it raaRE R il iashh i) Fing gsd B

Step B I ' : i i 1-2 1s

fural de%{/dée u4é{aﬁﬂﬁbr@%3r&g§gﬁéé@gg’t% E%Pﬁ]@gug?%%g}{?ﬁ%agéai%l@e@ﬁsg% Step

D, of v\exeaeeea’gztzﬁ.pdh)mwwﬁ 01486%) 2f tirnakiehpRERARIEMIEEN AP Re 3-

75. 10A- @@%9@] FOH?%W ng the procedure set forth in Preparative Exanple 64 of

WO 02/ 0 #-8g2eWAShed oct ober 24, 2002, but using the commercially

avaid abl e al dehydes, amno ~.3 alcohols, and organolithiumreagents in the

Tabl e below, the optically pure am ne products in the Table bel ow were

obt ai ned. The nunbers in t hRAPARAI¥E CHAMBLE B4f1& to preparative

exanpl es herein or in WO 02/083624. Prep Al dehyde Am ng ,Organo Product

l.Yield Ex. Alcohgl lithium2. M+ 275.10A (34.7) 4 D 81%0 Li 2. 135 H

\O HZ OH H2N , 1 pM NH2] S18B AJanugry,2007 StepB
— /

——————— e i
OH
Step A ()
10 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-

15 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
20  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) \Z > 1. 61%
0 o % Li N F 2. 135

7\ \ / 2 0 M-NHo]"

Y HN  OH [ (M-NFa]




WD 2004/ 011418 PCT/ US2003/ 023785 137 75.10B (34.19) EtLi

1. 24%

O 2- 154

KR bbb R

75. 10G

H2N OH [ 75. 10H (34. 15)
Bt Li 1.

54%

0%, H2N H H2N OH 75.10C ( 34. 18) 4 EtLi 1. 32% o0 2. 165 B Bnkify BH7HZN
[ M NH2] + 7 8) 4 MeLi 0 1. 47% O HzN 2. 137 H HZ OH
75. 10E (34%&2@3“&%? 1. 30% 0 O 2. 165 H2NOH HZN 1 /
(34.8) 4 Li 01. 67% 0 -1 17~ 1 0 2. 1§3.0 HOH2NO-|HZN[MNH2]+
(34.17) 4 EtLi ! 1. 24%0 = 2. 165 0 n H2N M NH2]+
EtLi ! 0 HNGR O-ZH HZ O 1T>75103 (84165 4
2. 208 ?6 1R Hzé?’jﬁiﬁ)m Hq/ R & f24%
o 2. 154
2 W
1 / HN  OH
7510C| (34.18) | _J EtL - 1. 32%
0 o s, HoN 2 2. 165
N | on N Y [M-NH]
75.10D | (34.8) Meli H 1. 47%
o) 5 \[ HoN" \O/ 2. 137
H N/ Hy_N/_\OH [M-NH]
75.10E | (34.8) _J Prii ~ 1. 30%
0 o 5 0 2. 165
+
H ) wa OH HNT Y4 [M-NH]
75.10F | (34.8) Li VvV 1. 67%
o ~ \v4 o 2. 163.0
H ) H.N  OH HN- Y 4 [M-NH;]
75.10G (34.17) \! EtLi e 1. 24%
O o 5, ‘ HoN A 2. 165
2 +
H ) H.N  OH \ [M-NH]
| 75.10H { (34.15) \j EtLi e 1. 70%
0 : 2. 194
J_ o 7\ HN- Y
H N/ HN  OH
75104 | (34.16) —J Eti - 1. 54%
: 2. 208
o HN-
AP HaN  OH

\ 7/
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360. 109- 360. 117 Foll owi ng the procedure set forth in Exanpl e3®&atuanf 2000
02/ 083624 | i Cct ober 24, 2002, but using the coner i ai | abl e
am ne or t&é%b@%gﬁéd amine fromthe Preparative Exanple iﬁ‘éﬁh‘%‘é%n t he
tabl e below, the follow ng s cycl obut emgd8i one products were obtained. Ex.

Ami ne Product 1.Yield 2. MH# 3. nmp (C 360.109 75.10A O 1. 67% QI T 2.
410.1 ~N N 3. 119-121 H2N O 3645 Azl OO0 1. 710/6 2. 412 iN
3. 102 H2N HIl O O OH H 360: E (?1_3;9?3%:{)187% N\ 2. 440.1 N N 3.
91-93 HZ2N GrEhibwingtfie Jpracédurdiat@oth In EXaftiple2264 12 WE /08662 Npiiblshdd 1- 113

O HHH/ 360.113 75.10E 0 Q 1. 20% . 2. 440.1 O'INIl N 3. 130 N (DEQ
October 24, 2002, but using the commercially available amine or the prepared amine

from the Preparative Example indicated in the table below, the following

5 cyclobutenedione products were obtained.

Ex. Amine Product 1.Yield
2. MH"
3.mp (°C)
360.109 [ 75.10A o, O 1. 67%
\V/ I YV 2. 410.1
~N N O 3. 119-121
HoN™ ) O OH H ]3 )
360.110 | 75.10B Oy O 1. 71%
- :11 — 2. 412
E - - 7 3. 102
HN () VNN
O OH H H f p
360.111 | 75.10C P 1. 64%
- glw/@ j;f « 2. 440.1
: - N 3. 91-93
BN QL O oHH B )
360.112 | 75.10D O P 1. 79%
5 | j;/( s 2. 412
HANN ) ~N NN 3. 111-113
O OH H '
Ho
360.113 | 75.10E O O P 1. 20%
| N | j;f v 2. 440.1
e ~N NN g 3. 130
HaN L 4 O OHH H ) (DEC)




HZN O OH H H 0 30 January 2007 WO 2004/011418 PCT/ US2003/ 023785 139

360. 114 75.10F O 0 1. 61%
360. 115 75. . 61%
360. 116 75. “,9“8‘

75.10J OO 1. 65% NI

2. 440.1
81% N1 2. 452 N 3. 118 H2NO oH
'2.466 N N 3. 109392N O OH EXAMPLES 368. 32- 368. 45

iN N 3. 117-119

HZN /

N\ 2. 438.1 N 3. 117-119 0 H2N Go@mhuktyf2p0D

rhbytd

Fol | ow ng the procedure set forth in Exarrpl e 261 of V\D 02/ 083624 publ I shed

Cct ober 24 rg—tieycommerTl at -y aveyabte—am-re—fn tahl e
bel ow and Bgﬁt h€4 '?gl @t&tenedl ohe cnedi a do Whe Pr epa “apﬁ\/c Exgnp
I ndi catedj the fol I ow g cycl ob ediQne' pr ctsswere obt gi wed38The
nunbers ip the "A ne"s 0. . ™YColnims efer to prep3ar 4t vl 9
exanpl es herein of Hei . OANifpe PLEP. / oduct [l.Yield (%
2. M+ 3. |mp C '
360.115 { 75.10G O\ O 1. 61%
- 1!1 7 2. 440.1
E - N~ { 3. 117-119
HoN \ O OH | N 0
H
H l/
360.116 | 75.10H O A° 1. 81%
) - | o 2. 452
HyN E - O OH CRRAR 3. 118
2 Y HooH )
360.117 | 75.10J Q 0 1. 65%
¢ o j:f 2 2. 466
. - N" N 3. 109
HNT 4 o oHn 4 Jo
&
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

5  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 | e NP - |1 58%
P o NN \ ji g 2. 471.1
o ~ W/Qrg N 3. 149
HgN/\E% C o H H Y

| e

Ex.



368.32 75.49 23.14 0 0 - 1. 58% O'N 2. 471.1 OONNO 3. 149 H2N Ho H H
Il 30 January 2007 WO 2004/011418 PCT/ US2003/ 023785 140 3683(BBmis; 20023, 15A
001 33% 001 Or HZNN\ ' NNO 3. 181 HO 8 5.9
23. 15A 0 o‘?(B’@%ﬁ)’“ % 2. 468 HNO/N'S\ NN o 3. ?éﬁl”f)s%"‘ﬁzﬁé’ﬁ’H ~/
368, 35 75. 10F 23.15A 0 01 28%):( ~? 148 O S 2. 480 o0 ~N¥B 3. 186 HZN O
NNHOHH, / 368.36 75. 10H 23. 15A 0~0 1. 48% \NO S 2. 494 H2N/ ON N O

3. 112. 5[ FAg §E W75 $68.37 75 h3AEAPB 00 158 6-5-2—59p7 HZ/ BTN N
~0 3. 177 j&g% -|ﬂ~5~1s// 179 TOA @%@ :,—— ; Iﬁoﬁ),l
/\(_7/ ‘gj\ N 3. 181
g, /
368.34 | 75.9 23.15A o 1. 56%
_: e j;f e 2. 468
MNENA TN 3. 180
o & © Y
368.35 7510F 23.16A QN P o 1. 28%
Y Sk _@\ j‘;f s 2. 480
i 0 AVPTN ) Q, 3. 186
N N
HzNM °we o on W
368.36 | 75.10H BBA[ QP 1. 48%
~ ) j;f :/
HoN : NB’S@N N e % :?3.5
2 \ 7/ HO H L/
368.37 | 75.1 23.15B S 1. 58%
O Bn, 'il J:( 5 2. 592
APTN O 3. 177-
H-N B N N .
’ \_/ HO H H/\“lf’ 179
368.38 | 75.49 23.15C o P 1. 69%
4 Bn. & ’Ssl j;/( s 2. 516
: SN 0 |3. 88-90
0 % N N
O 1 1 a
A | HO H H'/‘I% )
368.39 | 75.49 23.15D o P 1. 80%
| - o, Q& j;/( — |2 530
5 N —S;LN N o, |3 134
NS S 4N H/I/( 137
368.40 | 75.49 23 15E 0. 0O 1. 57%
~ Q 5 j:[ g 2. 454
i_0 E;Ngs‘%lN N0, |3 138
HN L) HO H FI/\L/% 140




368. 38 75.49 23.15C OV0 1. 69%
88-90 2/ HOHH/ C

Yty *gp.

Et'N,S\

1. 57%

Et'

Bh OS .’

2. 516 ON,S\ NNO HNO 3.
368.39 75.49 23.15D 00 1. 80% 2. 530 3®Brpugy 307 O
H2N/ OHOHHI[ / 137 368. 40pp
N HzN O HO H H 140 30 January

2004/ 011418 PCT/ US2003/ 023785 141 368. Ay 75.49 19.2 0 0 1.26% 2. 507

NS N 3. 162- 164 I—|ZNOHOHH3684232325pOF1 82% 2. 466 'IN |
N O 3. 1#i-g-OH it Ha 68 43—3-23-26—p—© .05%2. ARGy —N
N O3 1p3oad 858?4 192 Lo s 1.26%
ot S’Q\ 2. 507
& N 3. 162-164
H,N /p HO H H |
368.42 3 23.25 0. O F 1. 82%
. | j;/(F:i’F 2. 466
N NSNS0 3. 141-
O onh o Ly |14
368.43 3 23.26 o O F 1. 67%
| jjiF\;LF 2. 480
i N N N0 3. 139dec
) o ondt f Ly
36844 | 13.29 23.16 o. PrF 1. 29%
W3 @1 ¥ 2. 480
7/ —fr N N O 3. 112'
© Wd H/\E/)f 114
368.45 | 13.29 23.26 o POfF 1. 88%
W2 @\ I__f P |2 508
PN o 3. 190dec
d O '}l N | y,
HO H H
PREPARATIVE EXAMPLES 600
S
stepA EtO Ph step B EtO \\
)/Q\ NH;
° ho
step C l
S ! .5
XN Ph NH,
0 © MeO

MeO

[

i R

, N

N -



368.44 13.29 23.16 0 o F-,,LF 1. 29% o0 2. 480 RNs O 3. 112 Ho HH 1/ 114
368.45 13.29 23.26 0 OF~LF 1. 88% O S 2. 508 ,NO S O 3. 180Jamary 280 H H

PREPARATI V 600 E step A EtO NPh step B, EtO N ~ < MeO
MeO HO a SY&&"%‘\L%%% Ph step DHp S\ N-ph N2 O MeO g{’ %@%@Bﬁ’gﬁﬁary
2007 WO 2004/011418 PCT/ US2003/ 023785 4442 Step A Follow ng the procedure
set forth in Preparative Exanple 13.19, Step D, of WO 02/083624, published

Qct ober %e g\OOZ, the imne was prepared fromthe known bronmoester (1.0Q)
to yiel d=% (79% as a yellow solid. 5 Step B The product of step A

(0.69) was rewliSRinPINeoBEdURESARITORR Y il LA : | 4 le
13.19, Ste&taE, of \ 02/ 083624, Spublisheftl3$e toggg%@,m@(%&gw’ﬁ) it\?’eot e

ani ne pr 621036241 pybifBrerd Octubest?dp 2002 hierminty stasofrefaesd Bofr tr@gnovers
reacted [olhoukiad (1.88) B SRRy G 8% X &eldw solid.
5

Step B
The product of step A {0.6g) 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 amine product 0.19g (64%).
10 .
sten O
The product of Step B (1.0g) was reacted following the procedure set forth in
Preparative Example 13.19, Step B, of WO 02/083624, published October 24, 2002,
to give the acid as yellow solid 0.9g (94%). |
15
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%).
20
PREPARATIVE EXAMPLES 601

()

7\ step A e |
/(c—)) +MeO/N\\X 2 /0\ —tW

(o]
H

ol

Step A
25 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
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
30 'chloride solution. The mixture was taken to a separatory funnel, washed with water,
brine and dried over anhydrous sodium suifate. Filtration and removal of sclvent



Preparative Exanple 13.19, Step B, of WD 02/ 083624, published Cctober 24,
2002, to give the acid as yellowsolid 0.99 (94% . 15 Step 1D Jiherpz®duct of

Step C (0. acted follow ng the procedure set f Y rative
Exanpl e 133&85""%&"@ of WD 02/ 083624, published Oct obe(r)';(tzﬂw%b%gﬁpfo gi ve

the amno acid as yeIIow solid 0.167g (B9 . 20 PREPARATI VE EXAMPLES 601 + N
step Astep B/ OMc~YKO O1 OO—| Step A 25 To a solution of 2-nethyl

furan (1, [ prRerenl ¢ t room
t enper at uffcgrﬂ dtﬁ%%f a’ﬁ hgﬁr g’ﬂ'e re gt‘ﬁ%éral%g}d ﬁgog@?ﬁ%ﬁ chfp‘?%tgmc and
quenchedaffaertlihe ket Byl (83 )des 4 patedyelidw bigd for two hours at -78C and
slowy warned to roomtenperature. The reaction m xture stirred for three

hours at room tenperature and quenched with the addition of saturated
anmoni u ghloride solution. The m'xture was taken to a separatory funnel,

i1 5ati on antd Acaim O d8Re kb8 S A4PShon HiptShit e figavas

PCT/ USZ%&?QYrﬁéthyﬂéﬁaﬁﬁc%ﬁtﬁﬁeT(’DQNW YREiInkBIRA) d%tbmée‘f@l&)vpétﬁ b 'a%@ut@h

usi ng colum chr omat ogr aphy t afford the ketone 3. 87% as a pale
yel | ow gifla s@utipn Bf bom%ctynpmedmvsﬁf dmtbwesmﬁd@gj 86mim2M epTFabldwe in THE
added . R- oxa obor Min .tol

C
s opwi 2 derefon ABRupS Wasredor 3P rSiEERTR & Shd5ined ok Mcimtpioatbti 7
di met hylorithbdidFheFedefidn maturdwhkfdooldd® 0°C and MeOH was added carefully.

10 The mixture was stirred for 20 minutes and was concentrated under reduced
) pressure. The residue was extracted with ether, washed with water, 1M HC! (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 &
15 0.91g (91%) as yellow oil.

PREPARATIVE EXAMPLES 602
A S Ll
step B
)
/ \
o %
OH

20 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

25 and the combined ether {ayer was washed with water, brine and dried over anhydrous
sodium sulfate. Filtration and removal of solvent afforded the crude ketone, which was



reaction m xture was stirred for 30 mnutes at 0OC and than at room
tenperature for one hour. The reaction mxture was cool ed t g fG,.2nshfyeCH
was added carefully. 10 The m xture was stirred for 20 m nutes and was
concent r atyed 2u0utar4igeduced pressure. The resi due was extPCadiSee3wRiMs et her,
washed with water, I MHC (1 Onl), s?%#.urat ed sodi um bi carbonate (10. Onl)
wat er and brine. The organic | ayer was ied over anhydrous sodiumsulfate,
filtered and renoval of solvent afforded the crude al cohol which was
puri f i eBUTHledsby usiaggilica gelorromptagaphy 6o afford the kefopaCe9a4¥hbas Eoydlot g
(91 % @ﬁ yel | ow oi | . PREPARATI VE EXAMPLES 602 O O step/ \ 00 0 O step B
0 OH 20"Step A An equinolar m xture of 2-nethylfuran (1.0g) and anhydri de
(2.6g9) was mxed wth Snd4 (0.05n) and heated at 100C for 3 hours. After
cooling the reaction mxture, water (10nm) was added, followed by saturated
sodi um 8tepBnate solution until it beconmes al kaline. The reaction nixture
wass ext r act efheititis altdten! veesvebiaindgd folswitly @sinildreprocediineesktddiiein | ayer was
washed with water, brin gi\nd dried over anhydrous sodium sulfate.
Fi | trat{ BPaAAEe Kﬁ%legp sol vent afforded the crude ketone, which was 30
January 2007 WD 2004101 1418 PCT/ U S2003/023785 144 purified by using
silica gel chromatography to afford the ketone 0.99 (43% as a yellow oil.
Step B 5 The title al cohol RERERARATHAE EXAMPWERIGES si mi | ar procedure set
forth in Preparative Exanple 60.]_.. II;’REPAI‘-?ATI VE EXAMPLES 603

AN e —— )

0 Br 0

CHO

|
i > O
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 iithium
iodide (50.0mg). The reaction mixture was stirred over night, diluted with water and
exiracted with ether. The ether layer was washed with water, brine and purified by

15 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

20  Alcohols were prepared.

;"")

Prep Furan Electrophile Alcohol Yield
Ex
CHO
N
0 86%

HO

605 /@ F |
0 HO o
A~cooet

69%




+ 30 OCHOBr OOH 10 -~ To a solution of 5-nethyl furan-2-al dehyde

(1. ) and 3-brono-3,3 difluoropropene (2.24g) in DVF (30nlL)30nasuaag2idd

i ndi um pov@% and lithium iodide (50.0ng). The r ! ).l Ur e was
stirred over %ﬁ‘%’rﬂ?ﬁg%l luted with water and extracted w tﬁ@'@%@?{»/@fﬁ% et her

| ayer was washed with water, brine andigmrified by 1s silica gel

chromat ography to afford the pure al cohol 2.8g (92% . PREPARATI VE EXAMPLES
604- 61{ FoITo ar ocedure sqgt forth in Preparqtive Exanple 13.25
of WD | 02/ 0836 ed tobgr 24, 2002, Preparatiye Exanpl ¢ 601, the
fol |l oW 20 eFe pared. Priep Fuyvéan El ectrophiéég Al cohol Yield

Ex CHQO 4 8p 605 69% O HO t 30 January 0/67 WO

21104/ D11418 PCT/ US2003/ 023785 OMe 606 |/ \ 84% O O Ow HO O/ N 82%

607 O O Owve HD DO HO

/
2/ ) %’N\ 82%
607 0 O OMe HO / 0
Vi
) 2/ \ /LCOOEt |
608 0 HO” Y Q 60%
Y
F F
609 2/ \ A~cook:
8) HO o
l/ 65%
RF A
oo | A Y SN F
0 N, |
5 OMe HO I 0 829
S P
" 5 OHC.__CF4 Ho o 89%
/ Y

PREPARATIVE EXAMPLES 620-631

Foliowing a similar procedure set forth in Preparative Examples 13.25 the

following Amines were prepared from the corresponding Alcohols.



FF / ~/1 "“~COOEt 608 O HO O 60%
610 oN 'OV Ho 0 82%

xanpl os 13ROI

] F F 609 b/ COOEt
0/ |/ GF3 OHC -CF3 HO O 89% 611 0 PREPARAdryED7
lowing a simlar procedure set forth
foll ow ng Am nes were prepared fromt

~O HO t1 0 65%

e LRk

FFF

di ng

Al cohols. 5 30 January 2007 WO 2004/033418 PCT/ US2003/ 023785 146 Prep Ex
H2N O 622 HO

ALCOHOL AM NE YIELD CF3 CF3 620 H2N o HO O 28%

O H2N O 69% 623 HO O H2N O 81%

621 HO 0 58%

Prep Ex ALGOHOL AMINE YIELD
CFy
620
HO l O 28%
Y
621
HO , o] 58%
Y HN [ 0
Vs
622 3
HO I 0 HoN , 0 69%
Y VY
623 HO 0 HoN o 81%
9 /
F
el
624 HO o 82%
I W
625 F F
' :1_
Ho ] o 3 45%,
H-N O
/ 2
/I/)-\
HO 0] HaoN / O 57%
626 [ P P

9

()



FFFF®624 HOO H2ZN O 82%{ 625 F Ho 45% H2N o HO O H2N o 57% 626 30
January 2007 WD 2004/011418 PCT/ US200023785 141 58% 627 HO0QJa@iy 2007F 628
F-4_ 54% HOFI 0O N OF F 629 HZN O53% HO O F 630 HOt1O H2N 0 50% F
F F F 631wBQoea01HRRl O 82% 5 30 January 2007 WO 2004 10PTANB2003/023785

PCT/ US2003/ 023785 148 147

627

/

F

628 N
7 54%
HO HoN 0
2 1 /t/)\
F
L

HO
E

F
629

o)

[/

HoN o) 53%
F

0
I Y
0
7
F.
. ‘-I_ .
630 | | 7
HO Q HoN 0 50%
) l Vi [ %
_ . F '
) Fd F
\ .
i 631 HO ¥a) _ HoN 0 82%




PREPARATI VE EXAMPLE 640-641 Foll owi ng the procedures set forth in
Preparative Exanple 19 of WO 02/083624, published October 3Wanyago2007p ¢
using the amne fromthe Preparative Exanple indicated in the Table bel ow,
“the cyclwbumer@edisne i nternedi ates were 5 obtained. PrefCTRS20EHIZFES r om
Product 1. Yield (%9 Prep Ex. 2. M—It4g 0 640 600 Step B EtOs AAOB 1. 60%
o~f j 2. 138 0HOH6416OOStepDJ 1. 66 s HO\ 2. 138 NOB 0 MO

H EXAMPLES 1200-1211 Fol Lowi ng the procedure set forth in Exanpl e 261 of WO
02/ 083624, published toP v Pldn 640441y t he comercial ly
avai l abl e yne-or. .th r red 1,.ne romthe Pre afd v anpl e
i ndi cat ed ?ﬁllpﬁ/&g%@#@ﬁ@ 'S ‘cl;%g%‘lftgl"ﬂgi\ﬂeﬂﬁmthc\,’?ﬁ’@dﬁ&rgnt%f)g@products wer e
obt ai TRY83BL4, PubIshEY OdtsBer R4YioRd Hif usia? tiyelandinedm thé Meparkti9d- 3 F 0 ©
, 2.451.4 ( n F 3.108.6 ~N\ No O HzN / OOHH 1201 1.54

Example indicated in the Table below, the cyclobutenedione intermediates were

5 obtained.

Prep Ex. | Amine from Product 1. Yield (%)
Prep Ex. 2. MH*
0 0
s N4
640 600 Step B EtO, S \ . 1. 60% {)
N OEt 2. 138 -
0 l )
HO H
0
641 600 Step D s N é,.O 1. 66
HO \ _J 2. 138
N I;I OEt
o MeQ 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.

1.Yield (%)

Ex. Amine Product 5 M
| 3.mp (°C)
1200 £ 1.61.3
pEa |5
/“‘\H@LN Y- |
HoN 0 o6 on VLY
\_J
1201 1. 54
: O P 2.439.5
B Nj;/[N < 3.117.8
0 L] L /
H,N () O OHH H
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2.447. 4 3VOQBMHMMMIBO /N F): \ | i NO HZN O OH H H 120FCY/UR2003f028785
2.415.42 3. 136-140 HzN /N NNO O3 HH1206 1.46 O0)X 2.423.4 ~N O
3.114-117 NN

1202 N 1.80
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B AN NN
0 R
O OHH H
1203 0 . 1.75
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3 ) ji 5 3.118-119
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\ O oH H d W
N 1204 1. 74
. F o o F 2.4474
. H(Q\ N— ¢ 3.108-111
N P 0,
Q - N N
HoN
’ \ Y/, O OH i'-l l!l \ 4/
1205 - ] 1.42
o, 0 2. 41542
N
.1./ | Amd 3 3. 136-140
HoN 0 { AN N~ N 0 i
|/ & WO W 1'4 I Y/
1206 1.46
o, 0 2.4234
4:/ | ji Z 3. 114117
H,N ® 0 oHa wn M7
£ 1.35
1207 - o PR 2.433.1
: ‘ = : 3. 123-128
HN /”YQN -
L/ o oH b H /
1208 0 0 1.42
4:__/ ‘ N~ -_:—Z 2. 4234
HN‘.- o | N N IO 3. 118-121
2 L/ o on h 4 /




HZN O OHH H 1207 F 1.35 O CFF 2.433.1 0 Q~N 3. 123-128 HZN rf:;: OCHH
H 1208 / No O1.42 2.423.4 o0 iN~ ~ - ~ 03.118-121 H2N G0Qkukiyl208D
January 2007 WD 2004/011418 PCT/ US2003/023785 150 1209 F 1.51 F 2.415.4
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3.115-120 H2NNNO OHHH 1211 F F %OFI 1.48 Y F 2.445.4 HyN/ ANN N
3.105-110 " OHOHHi j EXAMPLES 130(;- 311 Foll owi ng the procedure set
forth i p.Exanple 261 _—of W0 02/083624_  published Cctoher 24, 2002, hut
usi ng t hel rci aI‘j y availjable amine in the table bel ow 4n@1 s the
cycl obuf enedi gne i nt diate fromthe Preparative Exanpl p2i4t¢dated,) the
fol | owi pg cycljobut erfedi one pyoducts wer ?léd- Pr epar pgi ye2E4gplle 23.9
isin HN 0O N e
\ Y/ O OHH H/\[%
1210 F o) o & 1.44
- | N 2. 415.4%
: o _N N N o 3. 115-120
HoN \ | 1 [ P
Y/, O OH H H
1211 i F / e . 48 |
o . j;/(u: 2.4454 ()
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EXAMPLES 1300-1311

Following the procedure set forth in Example 261, of WO 02/083624, published
Ocfober 24, 2002, but using the commercially available amine in the table beiow and

the cyclobutenedione intermediate from the Preparative Example indicatéci, 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 (%)
Ex. 2. MH*
3. mp (°C)
P 1. 35%
1300 , o_ PO 2. 3904
HZN/T(;)— 640 | O»’Sfl j;f — |3. 100
/0 NN
HO # # JQ
-
1301 | =~ 641 NS 1.78%
o Ay s 2.3904
MO H H J Q
L
1302 R F 23.9 o, ORF 1. 48%
¥e e = ¥r |2 4834
HoN Q N l}"@:‘-") 3. 116
g O omh w g




WO 02/ 083624, published Cctober 24, 2002 Ex. Am ne Prep. Product 1.Yield

(% Ex. 2. MNWI MP (Oc) 1. 35% 1300 = 0 0 2. 390.4 H2N | 640 3. 100 N HO
H/ O1301 641 O\ 0 1.78% O 2.390.4 H2N O HON N 3.130 NeGMapnary 807302
F~F 23.9 s OOF F 1. 48% F NF 2. 483.4 H2NI 0>0 NNI O 3. 116 0 0 OH
HHi 30 Wna#9112007 WO 2004/ 011418 PCT/ US2003/ 023785 PABUSABO®32E. 9 O 0
1. 46% N S\ 2. 443.5 \ 3. 106 HZNI_ﬁao x- N NP11:0 OOH H H 1304 23.9 S
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HZN[ 00 OCHH H 1. 55% 1310 = 0 0 2. 496.1 HZNO 640 \-N, S 3. 123 125 |
00 N N OH H 30 January 2007 WD 2004/ 34418 PCT/ US2003/ 023785 152 1311 O 1.
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Preparative Exampie 1001

Step A Step B /@\
_ . . :
FsC OMe E3C OMe FaC Oide

Lo Loct CONMe;
Step C : (_\)
Br NO, Step E Br NO; Step D Br:
B — B
FiC OH F3C OMe FaC OMe
CONMe; CONMe, CONMe;,
Step F NHz
- HBr
FsC OH
CONMe;
5 Step A
Oxalyl chioride (3 mL, 34.27 mmol) was added dropwise to a mixture of 2- (»L,)

methoxy-6-(trifluoromethyl)benzoic acid (1.5 g, 6.81 mmol) (prepared according to
known method, see: EP089790481), N,N-dimethylformamide (0.3 mL), and
dichloromethane (40 mL) with stirring at rt. The reaction mixture was stirred overnight.

10 Evaporation of solvent and excess oxalyl chloride and drying under vacuum afforded
2-methoxy-6-(trifiuoromethyl)benzoyl chloride as a sofid, which was used without
purification.

Step B

15 A solution of 2-methoxy-6-(trifluoromethyl}benzoyl chioride (ca. 6.81 mmé!)
from Step A above in dichloromethane (2¢ mL) was added dropwise to a mixture of -4-
(dimethylamino)pyridine (42 mg, 0.34 mmol), triethylamine (2.8 mL, 20.09 mmo!), and
2 M dimethylamine solution in tetrahydrofuran (7 mL., 14 mmol), and dichloromethane



OH H O 118 Preparative Exanple 1001 Step A Step B F3C Owve F3COwe F3C Owe
CO2H Cod CONMe2 step C Br NO2 Step E Br NO2 Step D Br F3C |300amka2007x OVe
F C?>Owvw 3 CONMVE2 CONME2 CONME2 Step F NI-12 F3C OH HBr CONMe2 5 Step A
Oxal yl chwar toge 0113187, 34. 27 mol ) was added dropw se t oe@r/os200s0B3785 2- (.
met hoxy-6- (trifluoronethyl)benzoic aci g (1.5 g, 6.81 mmmol) (prepared
according to known net hod, see: EP089? @481), N, N- di net hyl f or mam de (0.3
m.), and dichl oromethane (40 m_zi with stirring at rt. The reaction mxture
was st (30 ad)ovith slirging. at rt d hewepetien mixtuos Was! stisred avernéghteAdmidkaeyaf chl ori de

d dry, d fforded, ,2- h - O- fl hyl hl id
2o o Y brbftithane S Rty Ges bR The trvadieiutesedfas SapReddBAfedn of O
2- met hQueh-fN HdifdohpEsHTREY, aPenszmyiat&d s8HIAe biGRbo®a B sdliin and r om Step A

above in dichl oronet hane (20 m.) was added dropwise to a mxture of 4-
(di et koheentratpdy Hheiregdyd vasghurifieddbynooluimn chiomatogeaphyeeftads nl, 20.09

1), M di byl ani | ut | in tetrah 7 14 1),
and o) epBtsRetait 56 wang Becrodle Soo il Hoad dsabuspuontns 155
(30 mikdpshh stirring at it. The reaction mxture was stirred overnight. A

m xture of ° di chl oronet hane and water was added. The organi c phase was
separated, washed wth 1 N HCl solution, water, and saturated sodi um

bi car pgg&g sol ution and
A mixture of the amide from Step B above (1.8 g, 7.28 mmol). carbon

10 tetrachloride (25 mL), and iron powder (305 mg, 5.46 mmol) was cooled to 0 °C.

) Bromine (0.94 mL., 18.34 mmol) was added dropwise with stirring. After addition, the
mixture was stirred at rt for 1 h and at 50 °C for 3 h. The mixture was cooled to ,
diluted with dichloromethane, and slowly poured to a cold 10% NaHSO; solution. After
stirring at rt for 0.5 h, the organic layer was separated and concentrated to give the

15  product as a white solid (2.26 g, 95%).

Step D .
Concentrated sulfuric acid {10 mL) was added dropwise to a flask charged with

the bromide from Step C above (600 mg, 1.84 mmol) at 0 °C with stirring. A mixture of
20 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 fo give the product as a white
solid (621 mg, 91%). mp 92 °C, m/e 371 (MH").
25

Step E
A solution of the compound from Step D above (1.2 g, 3.23 mmol) in

dichloromethane (50 mL) was cooled fo —75 °C. 1 M BBr3 solution in dichioromethane
(7.5 mL, 7.5 mmol) was added dropwise with stirring. The mixture was stirred at —75

30  °Cfor 2 h. The mixture was added to ice-water. After stirring at rt for 0.5 h, the mixture
was extracted with dichloromethane. The ofganic 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").



concentrated. The residue was purified by colum chromatography (ethyl s
acet ate: hexanes, 3:1 v/v) to give the product as a white sol B0Jdnhar220Qy, 74%
over two steps). Step C A mxture of the am de from Step B above (1.8 g,
7.28 mmol WO2eHBdH#140 tetrachloride (25 nl), and iron poRAEUSEBOM237E; 5. 46
mmol ) was cooled to 0 C. Bromine (0.944nL, 18.34 nmol) was added dropw se
wth stirring. After addition, the mxture was stirred at it for I h and at
50 C for 3 h. The mixture was cooled to it, diluted w th dichioronethane,
and slowy poured to a cold 10% NaHSO3 sol ution. After stirring at it for
0.5 h, stdjeForgani c | ayer was separ ated and concentrated to give the 15
product as a white solid (2.26 g, 95%9. Step D Concentrated sulfuric acid
(10 mL) wasAaméuraj@fdbwmmwmi fromsKtepHz agode ( 08 gt3192bﬂm@l)dm6tharml8t ep C

b Cwith st A i xt t d
?o"éen@%owta Qand-15%% BHRC Yo A0 oot btluigbleld todRiepuShaiof 1 50 st e daog

dr @pw ﬁeTlaé‘an&furéQ&Eé flﬂé?fedttﬁt%ugrn (y%r %@eﬁié "Fh%¢lﬁété \Fvaé%n%entrat oMl Xture .
to ice-water, neutralized wth 15% NaCH sol uti on and

ext r acgiwe thettile atinpownbas ahzale yellbw sofid dﬁB@ n’ngam%yvanp délr?c"éhtm@.’é@t 0 give

the product as a white solid (621 ng, 91%. nmp.92 C, me 371 (MN. 25 Step
E A solution of the conmpound from Step D above (1.2 g, 3.23 nmol) in

di chl oronmet hane (50 ) was ¢Rahsehthe E e fo0d BBr3 solution in
di'chi oronethane (7.5 nL, 7. W?ro%‘*w;s@ag%ﬁ#opw se with stirring. The

m xture was stirded at gida30 C for Thegglxgure was ade®d to ice-water.

After stirringyat\it for 0.5 h, the re S extracte h

di chl or onet ha la he organit®was co r at ed—amd®he resj was purifie
by col umm cé;rr mat ogr aphy (di chlorg d)
product as yel | ow solid (1. 05Hg;

t hane- net hanol, 9: /v) to give the(
WO 2004/ 011418 PCT/ US2003/ 023785 154" Step F

% . rn/e 357 (M#) 5,30 January 2007
s, 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 BuLi (30 mL of 1.6M in hexane) diopwise, and the mixture was stimed at-  ( _)

Step C

10

70°C for 20 min. Acetophenone (4.6 mL) in ether (6 mL) was added dropwise with

15 stirring atr~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
(Na2S0,) and concentrated in vacuo to give the titte compound which was used in
Step B without further purification. |

20 StepB
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;S0,) and concentrated in vacuo to give the product
as a pale yellow fiquid (5.7 g, 78% for Steps A-B ). '



A m xture of the conpound from Step E above (1.08 g, 3.02 mmol ), net hanol
(30 mL), and 10% Pd- C (250 ng) was subjected to hydrogenati off @puamp2Hyi at
rt for 6 s h. The mxture was filtered through a |ayer of Celite. The
filtrate WA32Q4MtM rated to give the title conpound as BCHEPYOFRII¥W sol i d
(930 ng, 96% . np 132 C, me 249. Preparative Exanple 1002 S Step A s Step
BPI Br -J HOPh Ph Step C 0 4>4 Step D H Ph Ph 10 Step A To a cool ed
(-70C) etherial (45 nL dry) solution of 3-bronothiophene (3.8 nL) was added
BuLi (30 nL of 1.6Min hexane) dropw se, and the m xture was stirred at -
70C foist@® an n. Acetophenone (4.6 nL) in ether (6 nL) was added dropw se
wth is stirring at -70C. After_3 hrs, the m xture was med to RT and sat.

ocC f , [
NHIC (a0) VistheAagtckiam Hep® Rbave (ki 1l HeblrenrEaneTiid okhan

phase Led. t ' t i Fer-n

P onpoudiafitaind HRdiNare 18 HET A RUSCTER (SR Seflolpbibrblr E, )
Thes cr wele). phiterustirrihy atRIt fep 18 ralg Yee wiztuse wasasbrveiratedin vaan & dife &> 09)
at  70C under reduced pressure for 3 hr, then cooled to RT and extracted
with etPFRFUCt agqa calogeans lawH{4S haeBetiled (Na2SO4) and concentrated in vacuo

to give the product as a pale yellowliquid (5.7 g, 78% for Steps A-B ). 30
January 2007 WD 2004/011418 PCT/ US2003/ 023785 155 Step C

Step D '
To an etherial (3.5 mL dry) solution of the thiophene product (1.5 g) from Step

10  C above was added BuLi (3.2 mL of 2.5M), and the mixture was heated at reflux for
) 15 min, cooled to RT, and DMF (0.8 mL) in ether (3.5 mL) was added dropwise. After
stirring for 30 min, sat. NH,Cl (aq) was added and the mixture was extracted with

ether. The organic phase was dried (NaxS0O4) and concentrated in vacuo to give the
fitle compound (1.71 g, 98%). |
15
Preparative Example 1003

O

o Step A o P~ StepB o P
4 I O — o

Me0,C MeQ,C HO,C

Step

.. 0 o O l
) ° Step D | j ©
}\j \ % H ——————— . /\N / o -
o - . O

Step A - |
20 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 sifica gel chromatography (EtOAc-Hex, 1:4) to
give a colotless liquid (60 mq) |

25



To the product from Step B above (4.2 g) diluted with dichl oromethane (30
m.) and containing triethylsilane (6 nL) was added TFA (3 n&{ Jannary 2007

di chl oronethane (7.5 5 nlL). After stirring at RT for 10 min, the m xture was
concent r aV& 2§04/ d8i0 t o give the product as a col orl| es&CIUE0S/02H881 g,
80% . Step D To an etherial (3.5 nL digp solution of the thiophene product
(1.5 g) fromStep to C above was added BuLi (3.2 nmL of 2.5M, and the

m xt ur 8 heated at reflux for 15 mn, cooled to RT, and DVF (0.8 niL) in

et her nmL)  was added dropw se. After stirring for 30 nmin, sat. NH4Cl
(ag) was adﬂfﬁé odutteoriiStep eabeve (X B0 )emayblitied &t BSPC o%ﬁugﬁﬂwnhqwhase
was dried A4) and concentrated in vacuo to give the title conpound

(1.71 YHa @q) !Lherpfﬁ@yadé@ re@mEgERsratureoacidifigd svip 3N IHChasd gxtBcted witleC C

(050 610t Wailifadn Fi¥ ettt rbrenBryanid vatdh gao s g0 o T ane”

pTSA nonohydrate (30 ng) and stirred at reflux for 20 hr. Cool to room
terrperature add Et OAc and sat. NaHCO3 (aq) solution, separate the organic
phase, _gm@:entrate in vacuo, and puri fy by silica gel chronatography

20041 011415" PUAVIER RS PHagea e et v in ot orem & biielbove
(0. 607y§ihghé prbdadtSromStée 8 ErdaaAdiMetitydmMe in THF (2M), the product was
obtained (1.21g crude).
10 |
StepD . | )
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%).-
15

Preparative Example 1004 .
: o OH o 2
Meo MeO MeO

Step A
20 To a cooled (-78°C) solution of methoxybenzofuran—2-cérboxylic acid (1 g) was L)
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. NH4CI (aq) (35 mL). After stirring at
RT for 20 min, 6M HCI (aq) was added and the mixture was extracted with EtOAc, the
_organic phase dried and then concenirated in vacuo. Purification by silica gel
25 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 (60 mL) and MnO2

(5.2 g) was stirred at RT for 22 h, then filtered and concentrated in vacuo. The solid -
30  was redissolved in EtOAc (50 mL), MnO2 (5.2 g) was added and the mixture was



NaOH (aq), then cooled to roomtenperature, acidified wwth 3N HCl and
extracted with EtQAc. Washing with brine and concentration 3hamscyu200jave a
solid (5.0 g). 5 Step C Following a simlar procedure as that used in
Prepar at | W& BREMIKES 1, except using the product from StEpr/ésatmmesrsand
di rethylamne in THE (2M, the produc; Has obtained (1.218 crude). 10 Step
D The product from Step C above was di ssol ved in THE and stirred with 0. 3N

vel | ougted 1 Saciligadys: Fiblieaoaisenbationangl wiceoual PeTESEOMBIGAEA © O
S I f
éfﬁo%%n@%%gﬁ% carﬁlﬁ)xy ﬁ80§§91§%(§88§’@$650%a§3§c9 SIZI)IOB,ng_I ?goorrL, 1 Min

THF). After stirring for 20 min, the mxture was warned to RT and stirred
for 4 hr, then poured into sat. NH4AC -(35 m.). After stirring at RT

for 20 min, 6MHC (aq) was &feRAaAMEPEERILIO0Pe was extracted with Et OAc,
the organic phaée dried and then concerHrateﬂ In vacuo. Purificatign by

silica gel %grg@b)q (Et Q} f orded S col#bl as a
solid (0.4 t ep—B-—Aai X f/ hep fro b A abgye (0.9
g)s Et OAg m_) and Mn02 (5. 2C, as stlrred at RT f@r" 22" h, then

fi

tered and concentrated in vacuo. The solid 30 was redissolved in EtQAc
(50 mL), W02 (5 2 g) was added and the m xture was 30 January 2007 WO

2004/ 011418ch %I%?é?c?ﬁ%d&l?ez ﬁﬁﬁ%{ cﬁ)%tg Iéﬁ) Egb\lér dadrahvg @Janﬂf{é 1054' tration,

concentratio
except using 5—chlorobenzofuran -2-carboxylic acid (1.5 g), the title compound was

j obtained (solid, 0.31 g, 24%).
10

Preparat_ive Example 1006
S \ Step A S ) Step B /@\
CIOS™ . PhOSTTR —— PRO2S™ N,
MeO MeO HO
Step A
15 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 E,0, concentration in vacuo, and purification by column chromatography (silica,
) hexane-EtOAc, 5:2) gave the phenylsulfone (1.5g, 84%, MH" = 255).

20 StepB ,
Following similar procedures as those used in Preparative Example 13.29

Steps C-G, except using the sulfone from Step A above, the titte compound was
prepared (0.04 g, 27%, MH™ = 256).

25
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

30  prepared.



Hexane, 1:3) gave the title conmpound as a solid (0.60 g, 67% . Preparative
Exanple 1005 OO OH OO co,H Step AStep B\ H 5 3 G G Fdhiueni2fg7 a
simlar procedure as that detailed in Preparative Exanple 1004, except

usi ng 5- cCWIDQR0OHENLIST ur an- 2- carboxylic acid (1.5 g), the RCVUS206HII®IND was
obtained (solid, 0.31 g, 24% . 10 Preparative Exanple 1006 //s , Step A,,s
1 Step Bs CQZS Ph02SPhQ2S 1 NH2 Mi&BMeo Ho St ep A 15 The sul fonyl
chloride fromPreparative Exanple 13.29 Step A (1.5 g) was stirred with

Al Cl 3 and benzene for 15 min at 20 C. Treatnent with NaOH extraction wth

Et 20, geneentrattop—in-vacHo—anet—p A0 R r aphy
(sili ca,g’j(a"}ﬁ’exane- E‘%"B&(Q,{AY@:‘QZ) g VP&t fone (1. 5¢ + = 255).
20 Step B Fol ljowi ng simlar procedures as those used in P e Exanpl e
13. 29 hto?po & \’.;, =St g Hre—su-Fore=trom=t P A—abpyre——h fitle
conmpou Epwas Rf,BP3 w4 9,1 27% M = 5 Prepa i Expnpl e
1007- 1029 Fol ljow ngya=/,si m [Far procedur et f h in Prepal” xanpl e
19.1 of WO 031083824, qpublishgd Gk N 200%0r Preparative Exanpl e
19.2, put usidg theyAm ne (Anillinéds) egiin the Table|below, the
fol l ow ng squdrate I ntérnedi at ds wepe. 30y epared. 30 Japuary 200/ WO
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Step A
5 . The product of Preparative Example 34.18 Step B (2 g, 8 mmol) was stirred

with morpholine (0.9 mL, 10.29 mmoi) and K2C03 (2.2 g, 15.9 mmol} in 50 mL of
acetone at RT to obtain the morpholinobutylfuran derivative (1.22 g,73%).



SONH2 OH OO OH Q s9::Me 1019 1. 32% O O 2. 409 SN OOS ONH 0 N OR
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Step B
Following a similar procedure as in Preparative Example 34.18 Step D, but
using the product (1.2 g) from Step A above, the litle aldehyde was prepared (0.9

0,66%, 1:0.7 regioisomeric mixture).

Preparative Example 1031

{1} tert-Bul !
{2} DMF

Br
8] Q

A solution of 5-bromobenzofuran (950 mg, 4.82 mmol) in anhydrous ether (12
10”7 mL) was cooled to —78 °C. 1.7 M fert-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 atlowed to warm to rt and stirred for 0.5 h. Ethyl acetate was added. The mixiure
was poured to saturated ammonium chloride solution. The organic fayer was ‘
15  separated and concentrated. The residue was purified by column chromatography
(ethyl acetate-hexanes, 1:5 viv) to give the title compound as a pale yellow solid (490

mg, 70%).

PREPARATIVE EXAMPLES 1040-1054
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 organalithium reagents in the Table below, the optically

2!’")

pure amine products in the Table below were obtained.

Prep. Aldehyde Amino Organo- | Product 1.Yield (%)
Ex. Alcohol fithium 2. (M+1)
1040 -EtLi 1. 24%
Q / v 2. 267
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O OHNI N Step A s The product of Preparative Exanple 34.18 Steg B (2 g,
8 mmol) was stirred with norpholine (0.9 nL, 10.29 nmol) ad@Ja@ea@pdi(72. 2 ¢,
15.9 mmol ) in 50 nL of acetone at RT to obtain the norpholinobutylfuran
deri vat i vavdg 1002811g1873%) . 30 January 2007 WD 2004/ 011418r@ITAL82MD3$023785
161 Step B Following a simlar procedure as in Preparative Exanple 34.18
Step D, but using the product (1.2 g)!%rom Step A above, the title al dehyde
was prepared (0.9 0,66% 1:0.7 regioisoneric mxture). 5 Preparative
Exarrp:jeom 10 Br\ (1|)J tent-Bulll +-Bllli + \ X O (2) DWW A sjohutiown df
5- br orfobenzof ur (950 1oy, /4. 82 |) in anhydngus ether (122. 18 nlL) was
cooleq to -{78 CA.1. 3@ Mtert‘-/-BQLi sol ution in pextane (6 ni,! 10.2 mml) was
added |{dr opwi s€' un er yar goen Afoier; additfjon, the mxture wag stirredfat -78 C
for 20 mn, follow€d by addition of a fi xtunNé O (0.8 |m) and ¢ther (1
m.). The mixture was alilowed to warth rt and \i/ ed forf 0.5 h. Kthyl
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gi ve tthe tiltl ound [a5=a pal & yel | ofv sol i d 5490 ny, 7C%H2]+P- PARATI VE
EXAMPLES 140! 10§64, FC)IHZM1 he progeduig-Set-Porth in|Preparative
Exanplle 64 jof WO 0210 3622, publi shed {xtober 24, bdt using the

commernci al I}y avail abl e (or prepated)
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PREPARATIVE EXAMPLES 1100-1126
) Following the procedure set forth in Preparative Example 34 of WO 02/083624,
5 published October 24, 2002, but using the commercially available aldehydes and

Grignard/Organclithium reagents listed in the Table below, the amine products were

obtained.
Prep. Aldehyde Organo-metallic | Praduct 1.Yield (%)
Ex. ' Reagent 2. (M+1)"
11100 t-BuLi 1. 83%
0 2. 190 (M-16)

L
Nie, _ HaN

NMe?_




al dehyde, am noal cohol s, and organolithiumreagents in the Table bel ow, the
optically pure amne products in the Table bel ow were obt ai3fézhuarPr2¢’
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kF 2NN \OH HZN OF OF OF 1054 t-BuLi 1. 79% O 2_ 151 (M16) H/ O
H2N OH H2N PREPARATI VE EXAMPLES 1100- 1126 Fol | owi ng t he prdthduwre2®8t forth
in Preparative Exanple 34 of WD 02/083624, 5 published Cctober 24, 2002,
but usi ngVORELYAHEr ci al | y avail abl e al dehydes and G i GaYE2E93JRATWSI t hi um
reagents listed in the Tabl e bel ow, tjgg am ne products were obtained. Prep.
Al dehyde Organo-netallic Product |.Yi 8 (% Ex. Reagent 2. (M+l)+ 1100
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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

5  Table below were obtained.

Prep. Amine Product 1.Yield (%)
Ex. 2. (M+1)*
1200 1. 3%

H 0 2. 342




1115 EtL' |
205 (M H 0 NH2)

1, 32% O 2.
p O HZN I

177 (M H p\ NH2) p HZN 1116 t- BuLi
O 1117 t-BuLi

1. 26%f J

O 2.

1. 50% 0 2. 1¥0afuery J90RH2)

HZN } N 30 JanuarY 2007 WD 2004/011418 PCT/US20 03/0 23 785 167 1118
t-BuLi 1. W98 F HoNF F F 1119 t-Buli 1. 28% &CI/USIYB/2ESE 1pN
9 C C C 1120 t-BuLi 1. 76% 2. 2244gg
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NN \/N/ s
H \S \NY l
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o’y NH,
HO
) 1203 1. 1%
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YN\ N S
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HO
PREPARATIVE EXAMPLE 1300
Ph
ST > @l
AN o NH
o) gQ\NHg O 2
HO 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 Naz;SO4
gave the title compound (159 mg, 64%, MH" = 223).
10 PREPARATIVE EXAMPLE 1301
F
F
0 \”
A Step A Step B ~_-O
N\ O PN i HZN/I),
\ | /

N



HO HN OO 1121 t-BuLi 1. 40% O 2. 206 HH2N OO 1122 t-BuLi 1. 38%

2. 236 HH2N -O- it 30 January 2007 WD 2004/011418 PCT/ USHDB8U@IPI5 168
1123 t-BuLi 1. 70% O 2. 192 H HZN 1124 t-Buli 1. 81% O 2. 204 H HZN
1125 Ot - @ 2004A34418 Br 112N / Br 1126 t-BuLi 50% O H OPCT/US2003/023785
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Following the procedure set forth in Preparative Example 605 but using the
commercially available fluoroisopropylester, the alcohol product was obtained (1.2 g,
- 84%, M-OH = 155).

5 StepB .
Foltowing the procedure set forth in Preparative Example 625 but using the
alcohol from Step A above, the amine product was obtained (350 mg, 35%, M-NH2 =

155).
10 PREPARATIVE EXAMPLE 1302 (
NOZ N02 ”)
OMe Step A OMe
—_—— /..__.
Cl S0,Cl ~N
2 “ A N—
0’0
StepB *
NH, NO,
OH Step C OH
s e ———nn
N cl s—N /
M N— MmN O
o' o 00
Step A

Following a similar procedure as that used in Preparative Example 13.29 Step
15 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). I



QX H2ZN O Br tL Br PREPARATI VE EXAMPLES 1200-1203 Fol |l owi ng the procedure
set forth in Preparative Exanple 13.29 but using the (D conmerciall

avai |l abl e am nes, the hydroxyam not hi ophene products |i st ed3¢ W“P%zg%Tabl e
bel ow werg obtained. Prep. Amine Product I|.Yield (% Ex, 2. %I,\/H%‘ _ 1200 1.
30 HO g VORI 01| NS7 N> OH N2 NN-/ /N NPOYROIIBESjanuary
2007 WD 2004/011418 PCT/ US2003/02378fF71 169 1201 1. 41% O O 2. 265 N ON ~H
\Sp NH2 HO 1202 1. 17% \IN 2. 237 H\,NN S OONH2 HO

Step B
Following a similar procedure as that used in Preparative Example 13.29 Step

C, except using fhe product from Step A above (0.12 g), the phenol was obtained
(0.112 g, 98%).

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 tifle compound was obtained (0.1 g, 99%, MH" = 245),
10

D) PREPARATIVE EXAMPLE 1303
NO, NH,
OMe OH
| 9
—N
o i S0,CI 73
%

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
. Y
ci S0,CI s-N

/n
&%
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 diethjnamine, the .
title compound was obtained (1.92g, 72%, MH" = 217).



1203 1. 1% NHNS/S 0" NHZ HO Il PREPARATIVE EXAMPLE 1300 Ph H NN S
\,NOS\ NHOONH2 O2 HO HO 5 The title conmpound from Rogamaat200e
Exarrple 13 32 éﬂ 35 g) was treated with concentrated sulfuric acid (3 -m-)
for 6 hrs, WORE/HatkBed on ice, and the pH adjusted to 4 RGTHSINDILITES
Extraction wi th Et OAc, and drying of t organi ¢ phase over Na2SO4 gave the
title conpound (159 ng, 64% M+ = 223 10 PREPARATI VE EXAMPLE 1301 O H O
Step A HOO Step B HZN Step A 30 Januar 2007 WD 2004/ 011418

PCT/ US2003/ 023785 170 Fol | DpERpRAENE 5XANMPEE orth in Preparative
Exanpl e 605 but using the conﬂer0|ally avai l abl e quor0|sopropyI ster, the
al cohol Qdu was obt ai ned ( G 34% M OH = 155)1 5 B” FO Iovm ng
t he progge e sey forth,in,Pref ‘ arrple 625,,but. usi ng cohol
from St & theg'éetﬂﬁe p e Gned%(t (?rrg, SZ L‘2~H=
155). fo HR PARATI R/E EXAVPLE™130: NCJZ | TOVETSPEp A jOME
o OMe ©
Olde '
Step C
Br Br
Br
StepE ( \}
N - Step D o,
OzN \Me 02N N'\H - N
0 3 H
OMe
O
Me OMe O
Step F
Br
Step G
-._..—.P. N
N HoN ™~
O,N ™~
ou b OH O
9
Step A
5 Foflowing 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
10 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 exfracted
with dichioromethane. The organic phase was dried over MgS04, concentrated in
vacuo and purified by silica gel chromatography (EtOAc:MeOH, 95:5) to give the
product (0.5 g, 2%).



Cl so2Cl G S,N 00 Step BNH2Z N2 OH Step COH S, C1 SNOO OO Step A
Following a sinmilar procedure as that used in Preparative Bdfdamasy 28729 Step
15 B, except using the comrercially avail able aryl sul fonylchloride (0.15 g)
and di etW |2awwgl§z. 2 eq), the di nethylsul fonani de wasPéB{UaS??Péé?Wé?lz g,
71% MH+ _ 323). 30 January 2007 WG 2D04/011418 PCT/ US2003/023785 171
Step Following a simlar procedure as that used in Preparative Exanple 13.29
Step C, except 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 igté?;@par ative Exanple 10.55 Step C, of WD 02/083624, published

Cct ober , 2002, except using the product from Step B above (0.112 g), the
title conpdwitbwiag actitrdlian pdogaiute gs thabasadHn Prepatativa BExBRBRARATE $StepENAVPLE

1303 = . M C S 1 1 No  OOFollow I m
proc eo‘%@ Cﬂ&’@ﬁéﬁ%@&’?’%eﬁréﬁ{é’%{g ?gezﬁérﬁﬁ%?ig%@gég@&g’%é&n% from g%rp
5 B above (0.14 g), the product was obtained (0.18 g, 87%, MH" = 256).

Step D
Following a similar procedure as that used in Preparative Example 11 Step B,

of WO 02/083624, published October 24, 2002, except using the compound from Step
10 . C above (0.18 g), the product was obtained (0.17 g).
StepE
Following a similar procedure as that used in Preparative Exampie 13.3 Step B,
of WO 02/083624, published October 24, 2002, except using the compound from Step
15 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
20 (0.165 g, 99%, MH" = 303).

: ) Step G
Following a similar procedure as that used in Preparative Example 10.55 Ste_p
C, of WO 02/083624, published October 24, 2002, except using the product from Step

25 F above (0.165 g), the titte compound was obtained (0.128 g, 86%, MH" = 193).



A-C, except using piperidine in Step A (0.078 g) i nstead of di et hyl am ne,
the title 15 conpound was obtained (0.070 g, 35% Md = 25730 JanRREFHERATI VE
EXAMPLE 1304 NH2 NO2 Ove OH C / S2C1 1A N FoIIovmn a simlar
procedur Y@M UiH8sed in Preparative Exanple 1302 StepdCHUSRIE/02818ept
using dinethylamne (2Min THF) in St g? A A I nst ead of diethylam ne, the
title conpound was obtained (1.92g, 72% = 217). 30 January 2007 WO
2004/ 011418 PCT/ US2003/ 023
Step BN ~H / N2 ~ H u POERNBAGIViGXAWELE 430 Br Br Br Step E E |
02N N, I Me 02N QNC Step DHE/ M O H Ow Ow Ove.0 Step F Br Step
" N Step A

D e o N
~H O,N “H

OMe O OMe O

Step B

Step C

HoN ~H ~
02N H { ?)

OH O OH O

Step A
Following a similar procedure as that used in Preparative Example 11 Step B,
5 of WO 02/083624, published October 24, 2002, except using the lactam (0.179 g), the
title compound was obtained (0.25 g, 25%).

Step B
Following a similar procedure aé that used in Preparative Example 13.29 Step
10  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 Exampie 10.55 Step
15  C,of WO 02/083624, pubiish_ed 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
6] OH

20

PR PARATI \liE EXAMPLE 1305 Step A1/ N Owe

/
G



2N NHNOHO0O OH0 fl Step A5 Followng a simlar procedure as that used
in Preparative Exanple 1302 Step A, except using the pheneBhiangary Q07

i ndi cat ed é4. 99 g} t he product was obtained (5.96 g, 86% M = 210). Step
B to The WOMBWHLEProm Step A above (5.0 g) was added t SAFHOGOBBA at 150C
and the resulting mxture stirred foq730 mn, before being poured on ice and
extracted wth dichloronethane. The organi c phase was dried over MySOH4,

concentr at .0 . i.El ild. h

(et one: veonoipling BRsPyAC bl BEuRt e B BParfVe PR BOND, wo
2004/ QA8 RCHUUBZNEB R4, 082 Serce it Usitd BPRpBYdroXypyiralidins easidur e as
that used in Pretparative Exanple 13.3 Step D o of WD 02 3624, published
Oct obdil-34g), tsptitle eRppOUNdYaROblsinash@dagd8P¥m Step 5 B above (0. 14 g),

t he product was obtained (0.18 g, 87% MH = 256). Step D Follow ng a
simlar procedure as that used in Preparative Exanple 11 Step B, of WO

024 083624, published Cct olpRERARAAIVE, ERASSHLE YSOBY t he conpound from Step
10 11 C above (0.18 g), the product was obtalned (0.17 g). Step E Foll ow ng
a simlar procedure as that l@e’d\jin Preparati ve Exanple 13.3 Step B, of WO
02/ 083624, published Cctober 4, bpt using the conpound from Step
1s D above (0.17 g), the prodE:\t/ 5 QH(O' 17 g, 95% M+ = 315). Step
F Following a simlar procedure as used I A Preparative Exanple 13.29
Step C, except using the product ffom &t¢p E above (0.17 g), the

ni trophenol was obtai ned

) | Following a similar procedure as that used in Preparative Examplé 2, of WO
02/083624, published October 24, 2002, except using morpholine, the title compound
10 was obtained (3.79 g).

PREPARATIVE EXAMPLE 1309

Step A | Step B {
Ci — N — N _
S NO 5 NO ? NH

2 2

. Y 2 /
7 % A
Step A
15 Following a similar procedure as that used in Preparative Example 13.22 Step

B, except using the commercially available nitrophenylsuifonyichloride and
) diethylamine (2.2 eq), the dimethyisulfonamide 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).



20 (0.165 g, 99% MH = 303). Step G Following a simlar procedure as that
used in Preparative Exanple 10.55 Step C, of WO 02/083624, Ipubhiasived7

Cct ober 24, 2002, except using the product from Step 25 F above (0.165 g),
the titl eVORMBEMMHSras obtai ned (0.128 g, 86% MNH+=193) . PEHUSHABINE007 WO
2004/ 011418 PCT/ US2003/ 023785 174 P FARATI VE EXAMPLE 1306 Step A ():DNCH
2N/ NCH W OOw O Step B Step C- SN E H2N ~H 2N NCH OH 0 OH 0 Step
A Following a simlar procedure as that used in Preparative Exanple 11 Step
B, s of WD 02/083624, pubBRERARAIIMEELXAMPIIHI310except using the |actam
(0.179 g), the_title compound was obtained (0.25 g, 25% . Step Fol | owi ng
asimlar p flure as that use@d inyPreparative Exanple 13 3 10 C,
except cusi nd.t hg product from Jlep A abovetdIa055 @) /U\QE’IE D

obt ai ned 0.7945 W0,99% . ol Taw ng—a—s-m o proeedu afo,

In PreparHtive Exanple 10.55 Stiepg is C, of WO 02/ 083624, pu Qct ober
24, 2002, %except using the product from Step B above (0.04%g), the title
conpound was obtained (0.022 g, 57% M+ = 179). PREPARATI VI EXAMPLE 1307

NH2 O OH
Step B
mo
MEO/U\/N NHz
0

Step A ()
Following a stmilar procedure as that used in Preparative Example 13.29 Step

5 B, except using the commercially avaitable 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

10 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

CIC,’E\S,;,O S Pf?}S@O S Siep B 0‘:‘819 ° =
D ~ StepA | ) — \S\’l
MeO | MeO HO NH,
15
Step A

To a benzene (20 mL) solution of methoxythiophenesulfonylchloride (1.5 g)
was added AICI; (2.0 g) at RT. After 15 min, the mixture was added to 0.1N HCl.(aq)
with stirring, then extracted with Et;O. Washing the organic phase with ‘bring, drying

20  over MgSQy, concentration in vacuo and purification by silica gel chromatography
(Hexane:EtOAc, 5:2) gave the titie compound (1.5 g, 84%).



20 30 January 2007 WD 2004/011418 PCT/ US2003/023785 175 Followi ng a
simlar procedure as that used in Preparative Exanple 2, of ¥YanQiy 0@B624,
publ i shed Cctober 24, 2002, except using 3(R)-hydroxypyrrolidine HC (1.36
g), the tiVP2HHHENd was obtained (2.25 g, 89% . 5 PREPARAIN2VB/RXAPLE
1308 0 -~) '"~"qg ONHZ O OH Fol | owm ngﬁsi m | ar procedure as that used in.
Preparative Exanple 2, of WO J 02/ 083624, published October 24, 2002, except
usi ng norpholine, the title conmpound to was obtained (3.79 g). PREPARATI VE
EXAMPLESIERd® a Step A1 Step Bjai Q1O Noe //10\ N2 / Otp NHZ Step A

is Follown Ll ar. B dure as t used Ln Preparative 13. 29
Step B, exg%@@{’}g? r“rf’géifrﬁgp@g%%&? QF|"63{.1'x‘/%?‘f%Féeﬂﬂr‘f‘ﬁ‘é%%ﬁm%%ﬁg%&?%ri de
and  di Gidydasdphesing tRegddudtTrordiSBp Py heolé O@ﬁ@rﬂﬂéecdm?oem Adeshtaifty MV =
231). Step B io Following a simlar procedure as that used I n Preparative
Exanpl 3%0.M46" 5t 3§0). C, of WD 02/ 083624, published October 24, 2002, except
using the product from Step B above, the title conpound was obtai ned (45%
MH = 201). 30 January 2007 WD 2004/011418 PCTI US2003/ 023785 176

PREPARATI VE EXAMPLE 1310 ClpREPakaGHNEESanrLeMeQ N NOZ

Br Br
Step A
Cl_ ” Ph._
/s\ //s\
O/\O OMe O \0 OH
J Step B
Br
Step C
Ph =T rn

NH» NO,

~g s

C{/ \\o OH o// \\o OH
Step A

Following a similar procedure as that used in Preparative Example 1311 Step

10 - A, except using the commercially available sulfonylchloride, the diphenyisulfone was

obtained (880 mg, 80%).

"/

Step B
Foliowing a similar procedure as that used in Preparative Example 11 Step B,

15 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 pfocedure as that used in Preparative Example 10.55 Step
20 C,of WO 02/083624, published October 24, 2002, except using the product from Step
B above (0.16 g), the tifle compound was obtained (0.106 g, 95%).



HO OO Step B OMA-NNHR O Stew, Following a simlar procedure as that
used in Preparative Exanple 13.29 Step 5 B, except using t 3¢ Jooayg0€7 al | y
avai | abl e_ni trobenzoyl chl oride and the comercially available am ne

i ndi cat edWAH&YEABani de was obtained (13% M+ = 253). BYEFSHOEBI#wi ng a
simlar procedure as that used in Pre @ative Exanple 10.55 Step to C, of
WO 02/ 083624, published Cctober 24, 2 , except using the product from Step

B above, the title compound was obtained (94% M ' = 223). PREPARATI VE
EXAMPLE 1311 | 000 00 S (EREPARAHNEE I dS18 Ph~S MeO | / MeO HO
Nl -12 15 Step A To a hegnzege (20 nL) sol ution of
met hoxyt hi ophenesul f onyl g#t oryj de (1.5dg) was added Gi3 (2.0 g) at RT.
After 15 nmin, the m'@gtur.&/as' addestepdr 0. 1 N HEl (ab lith stirring, then .
extracted with EtZd' ' gt he oFgani ¢ phase Wi DY ngNaldr yi ng 20 over
MySO4, concentration i Al - siI a gel chromatography
(Hexane: Et OAc, 5:2) ga®e the'title conpound (1.50q, Sé/(). 30 January 2007
WO 2004/ 011418 PCT/ US2003/ 023785 177 Step B Following a sim |l ar procedure
as that used in Preparative Exanple 13.29 Steps C G except using the
product from Step A above, the title conpound was qbtained (3% M+ = 380).
_ Step B

Step C
~ NH, NO,
o OH o OH

Step A
Following a similar procedure as that used in Preparative Example 1311 Step
5 A, except using the commercially available phenol (2 g), the nitroacid was obtained
(~ 13 mmol). | o

Step B
Oxaliyl chloride (3.5 mL) and two drops of DMF was added to the product from

10 Step A above (~ 13 mmol) dissoived in dichloromethane (100 mL). After stirring at RT
overnight, the mixture was concentrated in vacuo, diluted with dichloromethane (50 . (D
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 vaéuo, aq NaOH (1M)
was added, and the mixture was extracted with dichloromethane. The pH of the aq
15 layer was adjusted o pH = 2 using 6N HCI (aq), and extracted with dichloromethane.
The combiuned organic"extracts 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).
20 '



5 PREPARATI VE EXAMPLE 1312 Br Br Step ACl . Ph S 0~-0 O 0 OH Step B Br
Step C | EPh ~S\ N-12 Ph ~S\ N2 00 OHo O OH Step A Boldnoay 3f07a
simlar procedure as that used in Preparative Exanple 1311 Step 10 A,
except us¥20H81dEimercial |y avail abl e sul fonyl chl ori dePCT{¥§2003/023785

di phenyl sul fone was obtai ned (880 ng, % . Step B Following a simlar
procedure as that used in Preparative anple 11 Step B, 1s of WO

02/ 083624, published Cctober 24, 2002, except using the product from Step A
above, St itle conpound was obtained (0.90 g, 97%. Step C Follow ng a’

w0 02 085624 g SrtesBER0E:, S R bt ExmplR B0 Fiebin ot cp

B aboveg (VIO mlosgb%%;'%@ﬂiighéarm@tubér PAS2002 3 tﬁQinggﬁE%&ﬁ/gﬁr%ﬁfi%@gSt nuary

2007 WO 2004/ 011418 PCT/ US2003/ 023785 ~ 178 PREPARATI
Step ABHabGR(780HmQ)dRe title compound was obtained (0.46 g, 68%).

5

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.
10 See WO 02/083624, published October 24, 2002, for Preparative Examples 19, 19.2,
22,23.14 and 87 1.

N

Example Prep Ex of intermediate Product 1.Yield (%)
and Amine 2. (M+1)"
2001 19 and 3. 65%
Oi iO 4, 465
N N '
HaN H H
Nivies
O OH
NM
©20 NMGZ

2002 19 and 1. 5%

Oi TO\L 2. 422
: ) R i N N
HaN H H
Q OH
- NM62
2003 19 and 1. 47%
OﬁO 2. 462
N N N\
H2N AN H a
' NMEQ




Step B Step Cl NN-12 N2 OOHOOH Step AFollowwng a simlar
procedure as that used in Preparative Exanple 1311 Step 5 AfIexagp0d0usi ng
the comercially avail able phenol (2 g), the nitroacid was obtained (- 13
mol ). StWP BOEKAR8yl chloride (3.5 nL) and two drops ofP@VBESMez0aTkied t 0
the product from to Step A above (- 13 mmol) dissolved in dichloronethane
(100 nmL). After stirring at RT overnil§ft, the m xture was concentrated in
vacuo, diluted with dichloronethane (50 0 nlL), cooled to OC. Dinethyl am ne
in THE (20 m. of 2N) and TEA (8 niL) were added. After 3 hr of stirring, the
m xt uy €¥0fas corlfcentrati®@dniin vacup, ag NaOH (1 M was added, &nd #bg m xture
was eiktracted with dichloronmethane. The pH ob thewl -is | ayel 2wakh2adj yst ed
to pH = 2 using 6N HC (B and; extracted wt i chl or'9Wet hame. The

conbi uned orgarfic extracts BG%re shed b N i ed, congentrated|in
vacuo} and the jpr o% )fied py sili ﬁ chr gymat phy 700 mL
di chl pronet hang/ 20 nL 1 mj AcO gi ve the tithk& conppund (800{ ny,

27% for two stleps). 20 Januafy 260 PH2004/ 011418 PCT/ US2003/ 02385

179 Sep C Folllowing a sinmilar p ocedur 88z that used in Preparative Ekanple
10. 55-Step of \Aan')/ ﬂQQR’)/I ubli-sh i

of sh cept_usin
pr odu ?ﬂof‘;’rom Stiep B (780 the title co ound was obfai’l&d (p. 46
g, 68%9. s Exanples 01 2088 Fo OWI ng a ' Tiocedure s¢f f8¢%th [n

Exarrp e 210, off WO O 83624, :

Me NMBz ()

2006 1007 and 1. 18%
\L 2. 494

5 FsC N :N | 0

: o H H y/

HzN \ 0 OH
/ NMGz
2007 19 and 1. 36%
0] O 2. 434
-~

e
0 N N o)
0 w OH
ez —
()
2008 19 and 1. 19% -
o. O \4 2. 440
XL | N N Q
F H H { g
HoN © 0 OH -
\ / NMe;,
2009 19and , ' 1. 45%
O, P 2. 504
- -
N S | N N s
2 | / . H H | /
o OH
NMEQ




publ i shed Cctober 24, 2002, but using the cycl obutenedi one internedi ate and
amne indicated in the Table below, the follow ng cycl obut enedi one products
were obtained. 10 See WD 02/ 083624, published October 24, 20¥pJangagy 2007
Preparative Exanples 19, 19.2, 22, 23.14 and 87.1. Example Prep Ex of

i nt er medi éﬁY%”i‘-"r”%H&? |.Yield (% and Arine 2. (Mt1)" 2861’%90054‘?837@ 65% O
O4. 465 HN%2l] \ HH2 O™ NMe2 QII\/EZ 2002 19 and 1. 5% 0 0\ / 2.
422 N NH2NHH / OOH Nwe2 2003 19 'and 1. 47% 0 0 2. 462 HH~\ H2N
/ O O/_\OH Nwe2 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 180

2004 19 -and-1. 74% 0 O 452  OVB-N-N_Li2N-H H
12010 1. 57%
Q o \/ 2. 426
N: N Q
H Ho Il
NMGZ
2011 1. 6%
o} s} 2. 469
N N °
) Y SRy
/ 0 OH CONMe,
NMez
CON(Me),
2012 19 and 1. 4%
2. 462
2013 19 and 1. 29%
2. 496
Ci
2014 19 and ' 1. 17%
N 2. 492
N N ] 0
HN o, H H
I O OH :
NMe,
OMe
OMe




O=O-|NM32 2005 19 and 1. 71 % 010 2. 452 ~ ~ NN H2Nao -HH M O OH Ow

NMe2 2006 1007 and 1. 18%
NMe2 2007 19 and 1. 36%
\c 2. 440WONORH/HIHS H2N |

O 2. 494 F3C/ N-;I\NOO -
OO0 2. 434 H2N H H Nwe2 {
O O OH Nwe2 2009 19 and 1. 45B6T/USO3023384 H2N 3

7HN O OHdH Nw2 Ph Ph 30 January 2’!%%7

H 34 Jatdaly 2000 OH
2008 19 and 1. 19% O 0

2015 1007 and 1. 65%
o) o _- 2. 466
~ 1
= Vs O
: FsC N Nﬁ]’\%
HoN o H H 4
\ Y/, 0 OH
NM82
2016 19 and 1. 72%
o 0 2. 452
Nj‘;/[N OMe
HN OMe H H
O OH
NMe, ()
2017 10 and 1 22%
o o) 2. 412
- «
: o NH N 0
Y o OH
NMEQ
2018 19 and 1. 5%
() O 2. 425
N
Y ERRY N/
N
H N 7 N o H P
& 0 ot )
NMez
2019 19 and 1. 82%
0.j i,0 2. 482
\ R
HzN /N OH
(8]
(8] o
AN
RN




0 02 466 / |

WD 2004/ 011418 PCT/ 11S2003/ 023785 182 2015 1007 and 1. 65%

| i p F C\ 1-I\NHNa HH OOHO NMVe2 2016 19 and 1. 739JanganyROQV 2.~ 452

Me N 116~ HON ' \ OMe HH/ O OH NMe2 2017 19 and 1. 22% O'0Q 2. 412 i
NH Hzl‘(fcb“’ﬂ*’?“ﬁ“b ==OH NMe2 2018 19 and 1. 5% 0 O 2PCH§§2003’RF3R#° H2N N

I
_HHOOH Nwe2 2019 19 and 1. 82% qg32. 482 N N

2020 1008 and ‘ 1 49%
o) 0 2. 436
a3 /
; N N
H,N i
Achieihas
/N\A -
: 0
2021 22 and 1. 45%
o 0 2. 440
= 7
M O N =
H,N \ 0 N / Q
/ N OH V
" :OH
2022 19 and 1. 35%
0 0 2. 482
Nj N
HZN H H O\
N |
|
2024 1010 and 1. 16%
0 o) 2. 414
— /S
7o D
- {
AN
2026 19 and 1. 46%
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\ N N
HoN N H H
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© x
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HZN N H H

\ Op:,

PCTI US2003/ 02378 183 2020 1008 and 1. 49%

22 and 1. 45%

O OO 30 January 2007 WD 2004/011418
00 2. 436 H2N O :
00 2. 440 NHZN-~ 0 O~"OHHHN N RH 2022 1Blagyasy 30073504
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00 2. 482 ~ NINNHH\ O / O OCHi Oi 12024 1010 and 1. 16%
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? o N 3
|
/ /N\ Vs
2028 1012 and 1. 39%
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s 7
R N E
HoN \ o o g N l o)
/ N OH 7
“OH
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o) 2. 382
2 7
H N &
HoN \ 0/ o g M , o
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AN
2030 19 and o o 1. 39%
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5 7 :
b N Pl
/N\
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\ o) OH
0
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/ , NH2N/NHH/ OHi OO O 30 January 2007 WD 2004/011418
PCT/ US2003/ 023785 184 2027 1010 and 1. 13% O 0 2. 418 HzROGmas 200 Co
2028 1012 and 1. 39% 00 2. 440 NHNHZNI OOHHTf '0OH 2029 19 and 1. 55%
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O O 2034 1013 and 1. 45% OO 2. 487.9 NNN-0 OO0 OOCH 1/ HzZN 30
January 2007 WD 2004/011418 PCT/ US2003/ 023785 185 2035 1034 Jamery20022% O
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-NOO\ 2. 535 OHOHH HZN 2047 23.15F and 1. 74%

HZN 1.86 \ N):
187 2048 SoF 1. 68% O O 2. 468 H2N GO NN O ql |
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Another embodiment of this invention is directed to the use of any of the
compounds described above (e.g., the compounds of formulas TA, 1B, 1.0A, 3.0A and
the final compounds of examples 360.109-360.117, 368.32-368.45, 1200-1211, 1300-

5 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 YA, 1B, 1.0A, 3.0A and
10

the final compounds of examples 360.109-360.117, 368.32-368.45, 12001211, 1300-
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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
5 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-
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
rheumatoid arthritis.
10 Ancther 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
15 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, orfor 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
20  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 thereaof
will be apparent to those of 6rdinary skill in the art. Al such alternatives, modifications

25 and variations are intended to fall within the spirit and scope of the presenf invention.



HZN OH HH v i Another enbodinment of this invention is directed to the use
of any of the conpounds described above (e.g., the conpound¥® Jfuado20idl as
A, IB, 1.0A 3.0A and the final conmpounds of exanples 360.109-360. 117,

368. 32- 36&/G12004020@8 1211, 1300 s 1311, and 2001-2088, or patTasasmsmesngsi cally
acceptable salt (e.g., calciumor sodiu or solvate thereof) for the

manuf acture of a nedi canent for the tre&@brent of acute inflammation.
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conpounds of fornulas 1A 1B, 1. 3. and the final conpounds of
exanpl es 360. 109- 360. 117, 368. 32- 36845, 1200-1211, 1300- 1311, and

2001- 2088, or a pharnaceuticall%iac t abl e sa{(iB)(e.g., calciumor sodiun
or solvate thereof) for the mantkg turéNpﬁ\a nmedi canent for the treatnent of
rheugatoid arthritis. i~ Another gnbodi gent of this invention is directed to
a final compound of Exanples 2006, 2010, 2015, 2029, 2034, 2035, 2038,

2039, 2 thegprmageuticallyaccepiaplesaits and solyHes thewali wherginaccept abl e
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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 (-D
15 B is selected from the group consisting of:
(1
RS
R R®
R3
R2

provided that R® for this group is selected from the group consisting of: -C(O)NR®R",
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20 manuf acture of a nedi canent for the treatment of chronic neuropathic
pain, or for the manufacture of a medicanent for the treat nestjanfar/ S0P
Wil e the present invention has been described in conjunction with specific
‘enbodi ment%¥0Ze44/Klg418h above, nmany al ternatives, nodifi catrcangs2e0th2yREi ati ons
thereof w1l be apparent to those of ordinary skill in the art. Al such
alternatives, nodifications 25 and varitdons are intended to fall within
the spirit and scope of the present invention. 30 January 2007 WO
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consisting of: (1) g~. RB7 RB R7T RB Rl12 -N-and Yo o and 10 (2) R7 R8
'R12 R7 R8 ~ !“N and "B\ |_n O swherein said rings of said A groups are
substituted with 1 to 6 suljsti ts each .independently selected fromthe
group consisting of: RO qr ; d 15 Bis selected fromthe group
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(17)
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(18)
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R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
-SO.NRPRY™, -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

10 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:

15 hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, -OCF3, -NO,, -C(O)R™, ()
-C(O)OR™, -C(O)NHR", -C(O)NR"R™, -SOuzNRPRY, -50-4R ™, -C(O)NR"0ORY,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

13
i ,,Ej/g e
%E—R R" | and %C\ "
0 ’ R30 _N . R
20
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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(17) RS R4 R6 R11 NNNH; and (18) RI1 5 R3 R2 R2 is sel ezt rdudry 2007t he

group consisting of: hydrogen, OH, -C(OOH, -SH, , -S02NR1"R 4, -NHC(O) R13,
- NHSO2NR13WR 20040M4802R13 |, - NR13R14, - C(O NR 3R14 - C( O) NPICRUS2003G:IBNR130H,

- S(02)H, -OC(O Rt3, an unsubstituted h?terocycl ic to acidic functional
group, and a substituted heterocycllc

8itdi ¢ functional group; wherein

there are 1 to 6 substituents on said substituted heterocyclic acidic

functional gremeh R%andh Rurstthe same dmediiffgreimmﬂaréemida;yemmmtytmlecﬁedrﬁame
group cgnsistin ups; R3 d R4 |s nde dently sel ected
from t héQBERHP oM ?@QQ ﬂb‘g 99&@%99?'&9@&% 5 & 0 @%3. al kyl , al koxy,

O R S 9RO RY & é’“ﬁ{;ﬁ?f"%ﬁ“«‘@@r SR
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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 cycloalky!, 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) —CF3,

c) —-COR®,

dy -ORY,

e) -NR13R14,

f)  -NO

g) -CN,

h)  -SO,0R™,

i) ~Si(alkyl)s, wherein each alkyl is independently selected,
i) -Si(aryl)s, wherein each alkyl is independentily selected,
K}  —~(R"™):LR"si, wherein each R% is independently selected,
1) ~CO.R™,

m) —C(ONR™R"™,

n)  —SONR¥RM,

0) -SO.,R™,

p) -OC(OR",

q) -OC(O)NRPR™,

r -NRPBC(OR™, and



wherein there are 1 to 6 substituents on said substituted aryl group and
each substituent is independently selected fromthe group cO03inaidyA@07f .,
RO groups; and wherein there are 1 to 6 substituents on said substituted
het er oar yIW@%HtS'lh'ﬁd each substituent is independentl|y PETASReT/RIIBM t he
group consisting of: R9 groups; 30 January 2007 WO 2004/011418

PCT/ US2003/ 023785 201 each R5 and R6 &2 the sane or different and are

i ndependent |y seI ected from the group consisting of hydrogen, hal ogen,

al kyl, al koxy, -CFg), Bt”Cd)@Z“ C(OR13, -C(OOR13, -C(ONR 3Rt 4,
-SO(t)NR13R14 C&o NR 13 OR 14, cyano, unsubstituted or substituted aryl,
and unsubst i t¢A@Y FS @d@ﬁ@ﬂ@%‘ﬂ@dﬁf{ﬁiéf}@d&é@mlm@m cogsiglirg effn there are 1 to
6 substituents on stituted aryl group and each substituent is .
i ndependently sel e ed fromthe gr oup consisting of: R9 groups; and wherein
there are 1 to 6 s stlﬁaqubﬁ on said substituted heteroaryl group and each
substituent is independently selected fromthe group consisting of R9

gr oups; each R7 and) R8 i@Fi.ndependent |y sel ected fromthe group consisting
of : H, 1-0 unsubstiy ut ed igubstituted al kyl, unsubstituted or substituted
aryl, unsubstituted or tituted heteroaryl, unsubstituted or substituted
aryl al kyl , unsubstﬂ(ut edop{ﬂ substituted het eroaryl al kyl, unsubstituted or
substi t ut ed cycl oa unsubstltuted or substituted cycIoaIkyIaIkyI,

- CO2R13, - CONR73R1#, aI-kNRy‘TR al kenyl, and cycl oal kenyl; and wherein there
are one or nore substit Sts on said substituted R7 and R8 groups, 15

wherei n each subst$ ut emt“as independently sel ected fromthe group

congj sting of: a)h)ha @N -CF3, c¢) -COR13, d) -OR13, 20 e)
-NR13R14, f) -NC2, -S020R13, i) -Si(alkyl)3, wherein each 4”)
al kyl is i ndependamt I y -ﬁ(l)g%‘f’ed 25 ) -Si(aryl)3, wherein each alkyl is -

d dent | | ect ed,
in ependen y Sse eﬁ e “SOQNR13R14,
k) —-NR™COR™,
i) ~CONRR™
15 m) —NRYCO.R"™,
n) -CO,R®,
o)
HJJJ" NG
~CON
N—N
H ?
()
20 P) alkyt substituted with one or more —~OH groups,

q)  alkyl substituted with one or more -NR"™R"™ group, and
o -NR™®)S0.RY;
each R' and R' is independently selected from the group consisting of R*3,
~ hydrogen, alkyl, halogen, -CF3, -OCF3, -NR"¥R™, -NR®¥C(O)NR¥R™, -OH, -C(0)OR™,
25 -SH, -SOxNR™R™, -SO,R™, -NHC(O)R'®, -NHSO.NR ™R, -NHSO,R"®,
-C(O)NR™R", -C(O)NR®OR™, -OC(O)R™ and cyano;

R* is selected from the group consisting of: hydrogen, -C(Q)OR®,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted
or substituted arylalkyl, unsubstituted or substituted cycloalkyl, unsubstituted or

30 substituted alkyl, unsubstituted or substituted cyclealkylalkyl, and unsubstituted or
substituted heteroarylalkyl group; wherein there are 1 to 6 substituents on the



k) -(R13)2R14Si, wherein each R 13 is independently selected, 1) -CO2R13,
m -C(ONRL3R14 , n) -SO02NR 3R14 30 0) -SO02R13, p) - OC( GRkBuarg007
-OC(O)NR13R14 r) -NR13C(O R14 , and 30 January 2007 WO 2004/011418

PCTI US2003003287856t18 202 s) -NR 13CO2R14; each R9 is indepeéRdsaeusp28i8Fect ed
fromthe group consisting of: a) -R13, b) halogen, s c) -CF3, d) -COR13,
e) -OR13, f) -NRI3Ri4 9) -No2, 10 h¥03cN, r i) -SRR13, j) - S2NR13R14,
k) -NR 13COR14, I) -CONR13R14 , 15 m) -NR 13CO2R14, n) -CO2R13 o0) 1YN fN
N-N  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
5  substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstituted or
substituted heteroarylalkyl, unsubstituted or substituted cycloatkyl, unsubstituted or -
substituted cycloatkylalkyl, 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
10 substituent is independently selected from the group consisting of: alkyl, -CF3, -OH,
3 alkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
N(R*),, -C(O)OR™, -C(O)NR®R®,
-S(O)XNR™R'®, -C(O)R", -SO,R™ provided that R' is not H, halogen, and
-NHC(O)NR™R'; or
15 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'; wherein there are 1 to 3 substituents on
the substituted cyclized R™ and R™ groups and each substituent is independently
20 selected from the group consisting of: alkyl, aryl, hydroxy, hydroxyalkyl, alkoxy,
.. alkoxyalkyl, arylalkyl, ﬂuoroalkyl,.cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylatkyl,
» amino, -C(0)OR"®, -C(O)NR™R, -SONR™R, -C(O)R", -S0,R" provided that R™
is not H, -NHC(O)NR'R'®, -NHC(0)OR™, halogen, and a heterocycloalkenyl group
each R" and R is independently selected from the group consisting of: H,
25 alkyl, aryl, arylalkyl, cycloalkyl and heteroaryl,
' R is selected from the group consisting of: -SO.alkyl, -SOzaryi
-S0.cycloalkyl, and -SOsheteroaryl;
R is selected from the group consisting of: H, alkyl, aryl, heteroaryl, -C(O)R",
-SO,R" and -C(O)NRR:
30 each R™ and R is independently selected from the group consisting of: alkyl,
aryl and heteroaryi;
R is selected from the group consisting of: alkyl, cycloalkyl, -CN, -NO», or
-S0,R™ provided that R" is not H; 7



20 p) al kyl substituted with one or nore -OH groups, q) al kyl substituted
with one or nmore -NR 13R14 group, and r) -N(R13) SO2R14; eaphy.fhe, od R11 is
i ndependently selected fromthe group consisting of RL3, hydrogen, alkyl,
hal ogen, -CF3, -OCF3, -NR13R14, -NR13C(O) NR13R14, -OH -C(O OR13, 25 -SH,

- SOLt INR13R14, -SC2R13, -NHC(O)R13, - NHS2NR13R14, -NHSO2R13, -C(O NR13R14,
-C(O NRL3CR14, -OC(OR 13 and cyano; R12 is selected fromthe group _

consi sting of. hydrogen, -C(O OR13, wunsubstituted or substituted aryl,
unsubst i tWOSA0WHI4Ebst i t ut ed heteroaryl, unsubstituted REGT/EIMEYI28TR5ed

aryl al kyl , unsubstituted or substituted cycloal kyl, unsubstituted or 30
substituted al kyl, unsubstituted or sube4i t ut ed cycl oal kyl al kyl , and
unsubstituted or substituted heteroaryl al kyl group; wherein there are | to
6 subst it uentacliR keindBpdaderdiyysclottéd iifon 200 4 SLipl 4dB8siBAG UEAMRBDbEARITSS 203
substituted R12 groups and each substituent is independently selected from

t he gr odlkyl, sesubsiitutry of sylstiytsd syl vpsubsitutedersubstiuted halawseriand | y

S kyr . RRtpS g, o URAERRR R Rl prein BT AR 1 B i dARS o 498 o
het er oagybstittieaRS droups dnaredohiitistitlicd isamde@bhmbnﬂ%d BlREdd froheheOdroup

substituted heteroarylal kyl, unsubstituted or substituted cycl oal kyT, .
unsdbst consisthgef: alkiishalogerandyCiaal kyl al kyl , unsubstituted or substituted

het erocyclic, un stituted . or, substituted. fluoroal kyl . and uyn tituted
o subst t ut BERE erbEyEPBArRYSR Rt Rk o*Sie Perdsind B TEkYERMd ! uen:
on sai chéiBﬁﬂ{yE'é gd R13 and R14 groups and each 10 substituent is

i ndependent [y sel ected fromthe group consisting of. alkyl, -CF3, -OCH,

al koxy, aryl tisyt arRyl, fluroal kyl, cycloal kyl, cycloal kyl al kyl,

het eroaryl, heteroaryl al kyl, -N(RAO)2, -C(O OR15, -C(O NR15Rls -
-S(O t NR15R16, -C(O R75, -S02R15 provided that R15 is not H, halogen, and
-NHC( O) NR15R16; or is R13 and R14 taken together with the nitrogen they are
attached to in the groups -C(O NRL3R14 and - SO2NR13R14 form an
unsubstituted or substifuted saturated heterocyclic ring, said ring
optional |y containing one-additional heteroatom sel ected




fromthe group consisting of: 0, S and NR18; wherein there are 1 to 3
substituents on the substituted cyclized RL3 and R 14 group30 ncare 2607
substituent is independently 20 selected fromthe group consisting of:
al kyl', aryl, hydroxy, hydroxyal kyl, al koxy, al koxyal kyl, aryl al kyl,
fluoroal kyl, cycloal kyl, cycl oal kyl al kﬁ&"’a het eroaryl, heteroaryl al kyl,
am no, C(O OR15, C(0)NR15R16, -SO:NRi 5R 6, -C(O Rl5, -SO2R15 provided that
R5 is not H -NHC(O NRL5R16, -NHC(O) OR15, hal ogen, and a
het er ocycl oal kenyl group each R15 and R 6 is independently selected fromthe
group consisting of. H, .25 alkyl, aryl, arylalkyl, cycloal kyl and
heteroaryl; R17 is selected fromthe group consisting of -S02alkyl,
-S02aryl, -B02cyd eahpylund afithe BAdtdd:eroaryl; R18 is selected fromthe
group consisting of: H, alkyl, aryl, heteroaryl, -C(OR19, -SO2R19 and
-C(O NR19R20; 30 each R19 and R20 is independently selected fromthe group
consisting of. alkyl, aryl and heterogyyl; R30 is selected fromthe group
consisting of. alkyl, cycloal kyl, \CNZ-N2, or -SO02R15 provided that R15
is not H 30 January 2007 WO 20041011418 PCT/ 003/ 023785 204 each R31 is
i ndependently sel ected fromthg_greup~gonsi sti of : unsubstituted alkyl,
unsubstituted or substituted arﬂl\,l unsusti tuted or substituted heteroaryl
and ' unsubstituted or substitutedicycl ddl kyl; wherein there are 1 to 6
substit =Y | Lient is
HETHTR PlafiB kAT e BRI SRR REARSs B EpR WS

i ndepen e roup consisting o hal ogen and

-CF3; each RA is seleulepfodetitd grosiel earisistinig ofm t he group consi sting of. H,
al kyl and cycl oal keﬁb; and t is 0, 1 or 2. 30 January 2007 204 a 2. A (,
la: 0 0 B % OB) ' ; )

i

conpound of the for

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 7 ‘ O
B is selected from the group consisting of:

(1)

: . 13
R . Ff N ,C)R13 )
gt g A 3
o RYe

Il |

provided that R® for this group is selected from the group consisting of: -C(OINR"R™,




N NA HHand the pharmaceutically acceptable salts and sol vates thereof,
wherein: A is selected fromthe group consisting of: (1)~ RJaR@ry2007 O
and (2) R7 RB O wherein said rings of said-A groups are substituted with I
to 6 substituents each independently selected fromthe group consisting of:
RO groups; and O B is selected fromthgygroup consisting of. (1) RS 4 R3
#Rs RZ provided that R3 for this group I's selected fromthe group
consisting of: -C(O NRL13R14, 13 R31 R N~OR13 F_R31 R14-N 7i. and k\R14 O

WON 30 January 2007 204b (2) RI2 N, \ R3 2 (3)

2)
(3)
57N
———,
- RS
D rR? .
“)
R12
{
NN
|/
. R3
R?
(5)
R10
R12 -
NN
—
RS
by ®
' (6)
10 h
R '\1
| 4
Ra
rR® .

()




Rl1l R R2

2

t7) R4 S

(4 RI2 NRR2

(5) Rlo

R12 N 11 R3 R2

3 R2 30 January.2007 204c (8) R3S R2

(8)
=3
(9)
(10)
P
(11)
R4
R3

(12)

204 ¢

(6) Rte

(9) R12

30 January 2007

Ro)-N R3 -

O



4NO 3/ RXTOH9 (10) R4 N kN R3 OH (11) RA N R3 OH (12) RI12 R4
O N R3 OH 30 January 2007 - 204 d (13) O R R6 R3 AN OH ' (14)30BSnua 006 N~
N- N

204 d
(13)
(14)
(15)
RS
R RO
N
A
R1O

D (16)




H (15 RS 4 R6 N---NH Ro (16) R 4 R6 R11 NH R10 30 January 2007
204 e (17) RS 4 R6 R11 NNH; and (18) R11 S| Cj R3 W3RZariusry280Ected
fromthe group consisting of. hydrogen, OH -C(OOH, -SH -SO2NRL3R74,
-NHC(O R 13, -NHSO02NR13R14, -NHSO02R13 , -NR t3R14, -C(O NR13R14, -

. C(O NHOR13, -C(O NRL3CH, - S(02)0H, -0gp@9eR13, an unsubstituted heterocyclic
acidic functional group, and a substituted heterocyclic acidic functional
group; wherein the%e are | to 6 substituents on said substituted

het erocycli c aci d(t'% unct i onal group each substituent being independently
selected fromthe group consistjsng of: RO groups; each R3 and R4 is

I ndependent|ly selected fromthg group consisting of. hydrogen, cyano,

hal ogen, al kyl, al koxy, - ®OCF3, -NO®2, -C(OR13,

R‘H
N—NH - and

(18)
R S asl
Yy 0

R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,
“SO,NR™R™, -NHC(O)R'3, -NHSO,NR™¥PR™, -NHSO,R™ , -NR®R™, -C(O)NR®RY, |
-C(O)NHOR™, -C(O)NRBOH; - 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 indepéndently selected from the group consisting of: R_9
groups; - '

each R® and R* is independently selected from the group consisting of: |

“hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, ~OCF3, -NO3, -C(O)R™, (:j)
 -C(O)OR™, -C(O)NHRY, -C(ONRR™, -SOyNR™®R™, -S04R"3, -C(O)NR'OR™,
unsubstituted or substituted_aryi, unsubstituted or substituted heteroaryl,

13
R3! *f N,OR13
| N '
b3 4~ i
~P—R R I , _C
g and \R“'

R30/ N

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

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

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



C(O OR13, -C(ONHR17, -C(O NRL3R14, -SQ(t)NR13R14 -SO(t)R 13, -C(ONR 13 OR
14, unsubstituted or substituted aryl, unsubstituted or sub¥klatuare07 '
heteroaryl, Rai R13 /OR13 | W. R14~N 11 11 | and O 14 O w.~N R wherein
there are 1 to 6 substituents on said substituted aryl group and each
substituent is independently selected bpgm the group consisting of. RO
groups; and wherein there are 1 to 6 substituents on said substituted
het er oaryl grou a#1d each  substituent is independently selected fromthe
group consi stgasg Bt ank& @redhe sage ondiffargnt redodeperdriilyrsdlected fRemar e

h di ff ' i ndepend | frome th |
cons! ot g ot ggtnd OftuiBanf. TRR0RS. Y, 2ot trs, OBEs, "Np. -0 rus,
- & O ORIRO,; %(©O)NE, 3k ORS IO ORMRFY, -SHNNRY @%dﬁ\tR‘@@Wé, cyano,

unsubstituted or substituted aryl, and unsubstituteéd or’ substituted -
het er oaupsustiuied omsidhatituiiedaryleand einsubstitetadibssubisiifuled hetersird grobpt i t ut ed

2{)%; ot %ﬁ%ﬁ%ﬂﬂhé@%%iﬁé’%‘%‘ﬁ%qge}, %gﬂeﬂﬁg&gg&gg@%! &9 e%“_@?ﬂji‘{ o ﬁ'tégfs?r oup
sai d 'suQ§[‘)éﬁﬂiéﬁﬂshﬁ&@ﬁﬁ%ﬂﬁ%&@@ﬁ)ﬁ%@giﬁéﬁﬁﬁé{ of Rg',?ggﬁgg{%ﬁ’“ ly

selected fromthe group cons$isting of. eachh R/ a
i ndepenterdin theteeateetl td 6@ubshitiegioap saihsitlsititugddfetetaaryligresup stndtescid or

substituted al kyl, unsubstituted or _.substituted aryl, unsugstituted or
subst | t SvaslitigRts dadependantiyiseiaqted SOm ha.giup eansiRing 9l & BPUPS:
unsubstitute 75é+§)§ Bt i + stituted
cycl oal kyl , %ﬁgﬁggtl uﬁ?g@%pgﬁgﬁﬁﬁ%ége?ﬁ?rg;t%w ;@}PQ;{:’EQ%@%@ ’
- CC]r\leRl?»Eﬁéubsiitlh@,edxdr, suliskibrigd aliyh dinsybktitatdct oy bubstinidvdrgl, ensubstitutechoe one
or.nmyre substityents on said sybstituted R7 and roups,.. Wherein each
subst ¢ SeEsiuted hetuaiu e TyStRd R RIbefbre R BV aTb SBURSIARTHY of o)
hal ogeng,hdinebhbterdadny iy PRindubYitutéRdPsubSiturciE 2Ry, 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) —CFs,
c) —CORY,
d) -OR®,
e) _NR™R™,

: fy  —NO

) ) —CN,
h) -SO,0R%,
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,
1y —CQ,R",

'm) —C{ONR®RY,
n)  —SO.NR®R™,
0) -SO.R®,
p) —-OC(O)RY,
q) —OC(ONRBRY,
) -NRUC(OR™, and



f) -NO2, g) -CN, h) -SO020R13, i) -Si(alkyl)3, wherein each alkyl is
i ndependent |y selected, ) -Si(aryl)3, wherein each alkyl i jandgpmodent|y
selected, k) -(R13)2R14Si, wherein each R13 is independently selected, 1)
-Q02R13, m -C(O NR13R14 n) -SO02NR13R14 o0) -S2R13, p) -OC(OR13, Q)
OC(O NR13R14 r) -NR13C(O R14 and 30 ﬁg@tﬁgry 2007 204 g s) -NR 73CO2R14;
each R9 is independently selected fro group consisting of: a) -R13, b)
hal ogen, ¢) -CF3, - d) COR13, e) -OR13, f) -NRIsRia g) -NO&®, h) -CN, i)
-S02R13, J) -SO02NR13R14pk 413COR14, |) -CONR13R14 n) -NR13CO2R14 n)
-Q02R13, 0) SRIRLNRCOM, | \
each R is independently selected from the group consisting of:

a) R,

b) halogen,

¢) -CFs

d) —COR®,

e) —ORP,

f) —NR13R”,

g) -NOg,

h) —CN,

i) -SO.R™, Q

)  -SO.NRWR™
k) —NR®“CORY,

) —CONRVRY™ ,
m) -NR®CO.,R™,
n) -COR®,

0)

f’ﬁ\(’ O
i
N—N

/

H

p) alkyl substituted with one or more —OH groups,
q)  alkyl substituted with one or more -NR™R™ group, and
N -NRP)SORY |
“each R" and R" is independently selected_from the group consisting of R®,
hydrogen, alkyl, halogen, -CF3, -OCFs, -NR™R", -NR'™C(O)NR™®R "™, -OH, -C(O)OR",
-SH, -SOENRPRM™, -SO,R™, -NHC(O)R™, -NHSONR ¥R, -NHSO,R™,
-C(O)NR™R™, -C(O)NR™OR", -OC(0)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



/_e //N NN Hp) alkyl substituted with one or nore -OH groups, q) alkyl
substituted with one or nore -NRL3R14 group, and r) -N(R 3150, 20€ach R10
and R11 is independently selected fromthe group consisting of R13,
hydrogen, -al kyl , hal ogen,. -CF3, -OCF3, -NRL13R14, -NR 13C(O NR 3R14, -CH,
-C(OOR13, -SH, -SO(t)NRL3R14, -SO2R13, -NHC(O) R13, -NHSO2NR13R14,
© -NHSOQ2R13, -C(O) NR13R14, -C(O)NR130I€'@ h -OC(O R13 and cyano; R12 is :
selected fromthe group consisting of. hydrogen, -C(O ORL3, unsubstituted

or substy 12 td LAt St I ut ed |
or s ubs%ﬁl%ﬁtg%ogprzylgawgﬁ %hg%&lﬁssﬁ.ﬁsﬁig% lé))srS Hgtue %tsafl ﬁ?mgé’%% ofar?wﬁ'%%hb
unsubst consistihgof: Riugreupsut ed al kyl , unsubstituted or substituted :

cycl oal kyl al kyl |, d Wbstituted or substituted heteroary) al kyl group;
wher ei n t her 8360 &1 apd R ipsepetidenty selevied ftgef"jgﬂ@awp s9nYisting 9f 1,

substit I k& L S, 4 . from

The. g olnSibsBidiol P deibsffio alkyl, URRLLIAR o SubSRARAIE unkuBSHEEEHr

sel ect esulbstintedestgroany, cnsubsitued afsubstitutediasyblkyl, Unbabsiituteslibist i t ut ed
stituted or stituted aryl, unsubstituted or substituted

| kyl ) k ).
ﬁet )ér oag'QESfJﬂ ﬁt@éJ&f‘é@ﬁq«ﬁwa@ffﬁ unsubsttpted éeﬁl&?%tiltl&pdﬁyploaﬂgﬁmsqhﬁtwe@ or

substit : I st it : ' I |,
cnsabst | ot Loy CRR I, untIS T of sEeBfsl Relirody 6, BHSulbor o
het er ocaudtitutedrfitiobsalkylurd upsubstitoisd drdusstitdtedtatélotycloalglaikdiwabrdint ed
or substituted heterocycloal kyl alkyl ' wherein there are | to 6 substituents
on sai dthenieare d Je Scsybstitugiis RUAsad substituied Racand Ribaraupsesnd each '

i ndepen ' .St f Al - ' \
ol Koy SaSsdeqs RfpaUEAM bokeRAHB(RBYRLL Pondistind oo, 1577 -0
het er oaslkbxy, e apdalikykiflsdalkyl - dycRAlkd, cydbak@BEY, heté AR hEfoarylalkyl,

-S(O tNRL5R16, -C(QRLS5, -S02R15 provided that R'5 is not H, hal ogen, and
- NHC( qmééza:c(&olﬁi% SR RRS Fb’5‘<'§15ken together with the nitrogen they are

att acheg by NgtsRI® _G[&}PS, .SO,R™ provided that RS is not H, halogen, and
-NHC(O)NR™R'S; 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'®: 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, arylatkyl, ﬂuoroalkyl,-cycioaikyl, cycloalkylalkyl, heteroaryl, heteroarylatkyl,
» amino, -C{O)OR'S, -C(O)NR™®R'S, -SONR'R %, -C(O)R"Y, -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, arylatkyl, cycloalkyl and heteroaryi; .
R" is selected from the group consisting of: ~SOzalkyl, -SOzaryl,
-80,cycloalkyl, and -SOzheteroaryl;
 R"™is selected from the group consisting of: H, alkyt, aryl, heteroaryl, -C{O)R™,
-80,R" and -C(O)NR™R?;
y 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, -NO2, or
-SO,R™ provided that R* is not H; ' |



C(O NR13R14 and - SO2NR13R14 form an unsubstituted or substituted saturated
heterocyclic ring, said ring optionally containing one addi 8¢ fmadry Reg7er oat om
selected fromthe group consisting of. 0, S and NR18; wherein there are 1
to 3 substituents on the substituted cyclized R13 and R14 groups and each
substituent is independently selecteggiromthe group consisting of alkyl,
aryl, hydroxy, hydroxyal kyl, al koxy, al koxyal kyl, arylal kyl, fluoroalkyl,
cycl oal kyl, cycl oal kyl al kyl, heteroaryl, heteroarylal kyl, am no, -C(O ORL5,
- O 0) NR15R1 6gaciSEPNRliptRafend sitP) S&18cted SHREe Bio 868sited oRtmsubstingsd H,

- NHC( O) NR15R16, . - NHC( O) OR15, hal ogen, and a heterocycl oal kenyl group each
R15 andalkyls unsubsifbteseresitbsiitued aryle unsubstituled qraulistidgadingtermgndrand,

ar oup’ Ot Sthspid PR LEREEhERE e 4R G S R B O 1
R18 is sepiited RY Qiolhe agl UieheRitstitlidnt & @nHépbhdéhRi?Yée{e_éféd froﬁ%@rg?}%ﬁh' :
-C(OR 9, -SO2R19 and -C(O NR19R20; each R79 and I's I ndependentTy

sel éct ecorsisfing ¢fe affvbh@legersaad -6§spf . al kyl, aryl and heteroaryl; R30 is

sel ected fromthe,graup consisting of: .alk cycloal kyl.. -CN, -NO2, or
"S02R1E pr ovPRER hin MaaEST I i SeleCisy Fa e gk Sonsibting of fu ke End

i ndepe%élﬁwsghgct ed fromthe group consisting of. unsubstituted alkyl,
unsubst it ut or substituted aryl, unsubstituted or substituted heteroaryl
and unsubstiisdl,edoo2. substituted cycloal kyl; wherein there are | to 6
substituents on said substituted R31 groups and each substituent is

i ndependently selected fromthe group consisting of. alkyl, hal ogen and

7SI | adeagadae noatherguhlf e St i,

al kyl and cycl oal 1 or he ‘conpound 0 wher @’ij}
B i s setmwistthgfofom t he group consisting of. (1) R5
(1) |
RS
R4 R®
R3
R2

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

13
II;{31 E N,C)R13
: p— RSt R14/ i
g‘ it I and G

o N R
30~ o -
o S 0
2
R1Z_ N
AN
——
R
R* .
0 _ 3)
' ' R
TN
——
Rs



Ra Rs R3\ R provided that R3 for this group is selected fromthe group
consisting of. -C(ONRI3R14 R31 R13 OR 13 Ri4:Nit P N t 30damaty 3004nd
R4 R30~-N (2) RIN R3 R2 (3) RI1 R3 2 30 January 2007 WO 2004/011418

] PCT/ US200V@2@78514205 (4) R12 NON R3 R2 s (5) R10 RIPCYMS2083023785

‘ 205

(4)
. R12
f
NN
Vs
R3
R? :
5 {5)
o R‘IU
D TS
r? =
R? :
(6}

10
(7

R‘tZ
10 /
R N
| ,
R3
R -
;and
)
Ry
/ S
Ry -
R, .

4. The compound of Claim 1 wherein B is:

R5
R4 R®
R
Vs N ~
R14 C

15 O R?



R (6) RI2 Ro/ N R3R2; and 10 (7) R4 S R3 R2- 4. The conpound of
Claiml wherein Bis: RSRA R RI3 5 RU/NBC 11 15 0 R2 38Qanbaniza0y 2007
WO 2004/ 011418 PCT/ US2003/02378-5 206 5. The conpound of Claim|l wherein B
is: R RAWRBZ00B418 R14" N\C\ | | ORZ R2 is -OH, and RUBUSHE3/RIA8Er e each
the sane or different al kyl group. 5 gbeThe conpound of Claiml| wherein B
i's

5. The compound of Claim 1 wherein B is:

R?is ~OH, and R* and R" are each the same or different alkyl group.

5 6. The compound of Claim 1 wherein B is
Rﬁi
| =
N ()
R :
o R
7. The compound of Claim ¢ wherein R? is —OH.
10 8. The compound of Claim? wherein R'® and R™ are the same or different
alkyl group.
9 The compound of Claim 8 wherein R™ and R™ methyl.
15 10. - A compound selected from the group consisting of compounds of the

Q

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.

11. The compound of Claim 10selected from the group consisting of
20  compounds of the formulas 1.0A and 3.0A.

12. ~ The compound of Claim 10selected 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.
25
13, The compound of any of Claims 1 to 9 wherein said compound is a

calcium or sodium salt.



R13 R14 OR2 7. The conpound of Claim6 wherein R2 is -OH 10 8. The
conpound of Cl ain¥ wherein R13 and R14 are the sanme or differ¥nfanuag 207
group. 9. The conpound of Claim8 wherein R13 and R14 nethyl. is 10. A
conpound s¥PE8EY1418om t he group consisting of conpounds PEf/ES2003/428185ul as
1.0A, 3.0A, and the final compounds of Exanples 360.109-360.117, 368. 32-
368. 45, 1200-1211, 1300-1311, and 2001-288. 11. The conpound of C aim
10sel ected fromthe group consisting of 20 conpounds of the fornulas 1. A
and 3. OA. 12. The conpound of Cl aimlosel ected.fromthe group consisting of
the final conmpounds of Exanples 360.109-360.117, 368. 32-368.45, 1200-1211,
1300- 1311, dfrd 206ke seawoundmi any offdapedibint? Whewiy said cpmpaundisa 9

wherein Sgis .5t a calciumor sodiumsalt. 30 January 2007 WO
2004/ 011 Q'HWB&‘A?%EB?B-S 207 A. The conpound of any of Clainms to Lo
12 wherein said conpound is a calciumor sodiumsalt. s 15. A

phar maceuti cal conRosition conprising_an effective ampunt of at |east one
conpdund of afy of Aoharmecautical compesitongrmpesiadanceffeciivecarapynitnfatdaasti er .

cai ci um 0 pogpouiEprRETRETingr 1777 el £ BrdRudleBErlY BeoaRptls Serros 1 o
12 and a tol pharnaceutically acceptable carrier P. The use of at |east one

conpound of formula IA for the manufacture of a nedicanent for treating a
chenoki ne nedb-at edA gsrasecutical donipesitivnreompidsing en effectiseanaintofsel ect ed

e S 80 op T8 b ORI oy Y i B and
.10) pha-rmaceuticaﬂy acceptable carrier
17. The use of at least one compound of formula 1A for the manufacture of a
medicament for freating a chemokine mediated disease,
said chemokine mediated disease being selected from the group consisting of:
15 acute inflammatory pain, chronic inflammatory pain, acute neuropathic pain, chronic
| neuropathic pain, acute respiratory distress syndrome, delayed type hypersensitivity
reaction, atherosclerosis, cerebrat and cardiac ischemia, osteoarthritis, multiple
sclerosis, restinosis, angiogenesis, osteoporosis, gingivitis, respiratory viruses, herpes
viruses, hepatitis viruses, HIV, Kaposi's sarcoma associated virus, meningitis, cystic

20 fibrosis, pre-term labor, cough, pruritis, multi-organ dysfunction, trauma, strains,

) sprains, contusions, psoriatic arthritis, herpes, éncephalitis, 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, nécrotizing enterocolitis, chronic sinusitis, angiogenic ocular

25 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,
brdnchidlitis, bronchiolitis obliterans, chronic bronchitis, cor puimonae, cough,

30 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), granulocj/tic ehrlichiosis, sarcoidosis, small



neuropat hic pain, acute respiratory distress syndrone, delayed type
hypersensitivity reaction, atherosclerosis, cerebral and cariijasahsiobem a,
osteoarthritis, nmultiple sclerosis, restinosis, angiogenesis, osteoporosis,
gi ngiviti O pWIPIH2% ory viruses, herpes viruses, hepati PC3/US2OGHRIIZS HI V,
Kaposi's sarcoma associated virus, neningitis, cystic 20 fibrosis, pre-term
| abor, cough, pruritis, nulti-organ dysignction, trauma, strains, sprains,
contusions, psoriatic arthritis, herpes, encephalitis, CNS vasculitis,

traumat iy afrwa g %Q?é@\}gr)fdatmspeﬁu@ﬁﬁ H1|§r'1‘|91?({ %]]Whgeﬂ? B é&@?xtleﬂ Coeigﬂrv%' cal

traum, 1 al neunoni ti s ersenstti vi

arthrit ndaseaeeumtanﬁuqmma }r]qmmdwtnt;s J transphant @p@ﬁggml ihjurpapdtagriys,
necroti zi ng enter ocolitis, ronic sinusitis, angl ogeni c ocul ar 25 di sease,

ocul ar fransalaRt@ihreiedion asatanflgmmatiom chromig, mféﬁlramtm arst iegpRataig

macul ar g?gg g%gtlon with the wet type preferred and cornea

neovasc&ﬂ ati pol ynyositis, vasculitis, acne, gastric and duodenal

ul cers, celi agidlcompdandse P poragilhilA, be@hg)ﬁ@rbsénteal by tHefopigla: uct i on, ai rvay
hyperresponS|veness bronchi ectasis, bronchiolitis, bronchiolitis
obliterans, chronic bronchitis, c nae, cough, 30 dyspnea, enphysema
hypercapnea, hyperi nfl ati on, hypoxe & hyperoxia-induced inflanmmations,
hypoxi a, surgical |ung vol une rgduc , pul nohayy fibrosis, pul nonary
hypertension, right ventricul ar “hypertr , peritonitis associated with
continuous ambul atory peritoneal Hlial ysis (CAPD), granulocytic

hrli chi d J 007 MD 2004/011418
PCT US> 803/tDe SHRETRE RGN AP aptalld SBtS FBr ST Ates HEPR TR <mat chi ng,
wheeze, col d%,%éctealfp&hqhé ry ngé,-,s,gﬂ@aﬁe | upus, burn therapy, (”)

periodontitis, transplant repérfusion injury and early transplantation
rej ection, acute i{dy| anmation, chronic inflammati on and rheunatoid
arthritis, and 5 said cog&ougds of formula TA being represented by the

formula: OOB,, NI N_ H and the m{aRfaceutical | R g8teptabl e salts and
sol vat es thereof, wherehkn; iL.axsel ected | ~
(1) T <%
~N
10
R R®
T ) ¥
/'N\O , ) '
t_ﬁ;n
R?’ R& R7 RS R? RS RT RB ) et
)gf[*s )Q‘“o ?,_’x/[‘o )@,’Z“NH
1?' N\y\ 1,-’ u N\) 2?' N\)
15



R7 R8 R7 R8 R7 R8

Re R~ RB R~ R8 J \;J 21JH

,J~-XON N 10 R7 RB R7 Re R7 R8 10 N 'O "I

N~/ R7 R8 R~

IS R7 RB R7 RB R7 R8 O'RB O+R9 R90 R@ufdy 3007

January 2007 WD 2004/011418 PCT/US2003/023785 209 R7 R8 0 R7 R8 S R7 R8 1
“+ iN nWP200401438 0 \Ra Re YRS R77 R8 R7 R8 PR8) 5 ,PCRURBORIZI®E O/ g
10 R7 R8 R7 R8 R7ReRZLZZZLII/>OBIbgC‘~

10

R&
S

RTX
Sl e

T

X
g X X
R : R8 , RE ,
R R R R

¥, ky\ii@ %kQQ

R’ R® R’ R8

‘a*@“a
ot ./

2B



30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 210 RT R8 R7Ra R7 Ra /|

"LN2 N N1 R8 Z )--Yzand NRa Ra 5 (2) R7T Ra R7T R8 R7 Ra N\

| / R7/Ra R7TR8 R7R8 0 \ \ NCO bN

L NN
NCO 10 R7 R8 R7 Ra R/ Ra R RBuaryd00R8 - O

R7 RB S R [/ ~INZ'~\ Lnx XXRa\R38 Ra 15 30 January 2007 WO
2004/ 0114 PUSHH03/ 023785 211 R7 R8 RI2 PCT/US2003/023785
210
R’ R® R’ RS R RS
Koy Ao I\
L T O
N—_‘/
R’ R®
)Q,—N ) 4
77‘7, ( _> g Z  and g
N . RS R®
5 .
@ ()
R R® R’ R® R’ R®
i, Y| N\
Ao asIEa s
~N / P '
7
R’ R® R’ R® R’ R® ?
0
‘-% l 2 ‘?2 I ANV bt’l. I AN
2Ny - Y =
10
R R® R R° R’ R® R RS )
./\S 0 )g’[“o &\NH -
N E & E N, g N
R R
0 7 R8 g 7 8
RIS I Y
& UL S

15



R7 RB N2x~-N\\ Rg p NN R7T RB 8 RRR/ RB N NNand ~-~ Ra R8 wherein
the above rings of said A groups are substituted with | to 6 38Jbshrt208nt s
each independently selected fromthe group consisting of: R9 groups; 10 (3)
R7 R8 R7WRB28¥/0R318' O R7R8 R7R8 O 15 30 January POD/DS2008020831/ 011418
PCT/ US2003/ 023785 212 R7 R8 RIRRS8 Jil\l N and s wherein one or both of the
above rings of said A groups are subsg Tuted with 1 to 6 substituents each

i ndependently selected fromthe group consisting of: RO groups; (4) R7 Re
R7T RB t I / and /00 O8 OT RO

R’ B R?2

- r&r _7 R® .
gy 30

7 8
R' R RTR.‘;

LL%)KJ\O Li)K l"z,, QN:_\/N

wherein the above rings of said A groups are substituted with 1 to 6 substttuents each
independently selected from the group consisting of: R® groups;
10 (3)

R7 R? R7 R
ahas) )Q

R' R®

QUG

15



RO RO wherein the above phenyl rings of said A groups are substituted with 1
to 3 10 substituents each independently selected fromthe group consisting
of: RO groups; and (5) R7 RBLR7T Re RT R8 S) O>-R9 \ | NONanayRO7RO R7
8 RO R7 RB n n 15 30 January 2007 WD 2004/011418 PCT/ US2003/ 023785 213 RY
Re R ROWRP2004M4RB "2 S~Rs 1Z, N, R8 x and N N |' ZPREASROGO2I®S | N
R14 5 Bis selected fromthe group I(iap?lstlng of: R R RS RAR6 4 R5 4
RS RB\ ( NVI \' 2N\ RN

R’ RS R RS

P
oo

5  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)

wherein the above phenyl rings of said A groups are substituted with 110 3
10  substituents each independently selected from the group consisting of: R? groups; and (“)

7
R R R

71Ll /N\/O ?71 />—-R9 L)L)%/\\
RQ N »
RE % ‘
XH/ 2
K | 2

15



HRo RERRERI2/ RS R4A R6 4 NO R4 R11 RI1 1 RS NHCOH H \ R1I0O N-NH i
tl1 RI2Z R RI2Z NNNR3 NON\ S\ B R3 102 R2 R2 R4 R10 R12 R RBolfard2®I0 N N
N I URB s R2 H RR R W30 January 2007 WD 2004/011418 PCT/ US2003/ 023785
214 R12 GORW401RI$I ONR4A R4 R6 3\ ( ANRR3 R3 S Orcriushhdddéiss Ra N
RBESASR' S R3 and \ f o1

3

7
R RB . RT RB R7
?1L /%/ 3 ,lq R? RB
> g ~R8 and

13
/R
N
\R“ .

Lh

B is selected from the group consisting of:

) RS R RS |
RA Rﬁ R4 RG R4 RG
3
R N\ . N .
R : NN M NH '
H R0
R* RE R N_ O
) N—NH OH
" _ at IR12
R N n—N
N S
— N |
3 =z 3
R 5 R3 ' R ) .
R4

R12
N N
A\ i - |
S~
R® 3 7 R’
. R .



RZ R2 RB R2 5 nisOto6; pislito5; Xis O, NH or S; Zis |l to 3; R is

sel ected fromthe group consisting of. hydrogen, OH, -C(O CH30-Jahary2007

- S02NR13R14, -NHC(O R13, -NHSO2NR13R14, -NHSO2R13 , -NR 13Rt 4, -C(O NR13R14,
- C( O) NHORY®) 260€0 FNR130H, - S(02) OH, -OC(O R13, an unsubBCTMS2®E023785

het erocyclic acidic functional group, and a substituted heterocyclic acidic
functional group; wherein there are | 214 6 substituents on said substituted
het erocyclic acidic functional group each substituent being independently
sel ected fromthe group consisting ¢ftz RO 15 groups; gach R3 and R4 is

i ndependent | Y sel elgt ed fromthe group con5| sting qf. ydr ogen cyano,

hal ogen, al kyI y, -OH, - - NQ2, R2C( 0O OR13,
-C(O) NHRL7; - C( -SO(t) NRL3R{d, -SO(t ) R13, } C( @) NR1L3CR14,
unsubstitute uted ar

ituted gr-su ted heteroaryl,
20 Rat R13 N and \1R14 3 Jagg;ry 2007 WO
2004/ 011418 PCT/ US26803/ 02378 215 mhgq in there are 1¢g@ 6 substituents on
said substituted aryl group and each substituent is independently selected
fromthe group consisting of: RO groups; and wherein there are 1 to 6
substituents on said substituted heteroaryl group and each substituent is
i ndependently selected fromt group consisting of: ;R9 groups; s each RS
and R6 are thg sap® or differept—gnd are indgpendgntl'y selected from the
group consi sti ngyof Nydrog : éﬂqm CF3, -OCF3, -N,

at) R13R1

"C(OR3, -C(O : C{ONR 30R', cyano,
unsubstituted qp’ sub tu-t ed ar , d unsubsti tut ed ,or substltut ed
het er oaryl group; erein thergzare 1 to 6 sulﬁ%tltd:&nts on said substituted

aryl group and each

5 nis 0 to 6;
pis1tod;
Xis O, NH, or §;
Zis1to3;
R? is selected from the group consisting of: hydrogen, OH, -C(O)OH, -SH,

10 -SO,NR™R™ -NHC(O)R™, -NHSO,NR™R", -NHSO,R*® , -NR™®R™, -C(O)NR"R™,
-C(OINHOR™, -C(OINR™OH, - S(02)OH, -OC(0)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® k)

15 groups;

each R? and R* is independently selected from the group consisting of:
hydrogen, cyano, halogen, alkyl, alkoxy, -OH, -CF3, -OGFs, -NOs, -C(O)R™,
-C(O)OR®, -C(ONHR", -C(O)NR™®R"™, -SOxNR™R™, -SO4R™, -C(O)NR™0OR",
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

R31 ' R ,OR13
|

%ﬁ_ R3 R14/ l i
o) R14

/
R30

20



substituent is independently selected fromthe group consisting of. R9
groups; and wherein there are | to 6 substituents on said substituted
heteroaryl group and each substituent is independently sel eéfdehupry@d)t he
group consisting of: R9 groups; each R7 and R8 is independently sel ected
fromthe WOWHHEUAR sting of: H  unsubstituted or substPtDUSEhRbicyss
unsubstituted or substituted aryl, unsubstituted or 15 substituted

het eroaryl, unsubstituted or substitut2tharyl al kyl, unsubstituted or
substituted heteroaryl al kyl, unsubstituted or substituted cycl oal kyl,

unsubst kgl tt%re a?\ébﬁﬁd S‘éhﬁgtlt‘a)éﬁ{soé’r\ Eéidaidﬁé'tatutegggﬁ;g?or 4, alkynyl,

al kenyl , and cycl oal kenyl wherei n ere ar re su stltuents
on sai dstshifitaerntis mdeahrmhaaitlyzse@om:ﬁ)ﬁrpm thiecgreiip &emsisttsogtm‘t Lgr@ms iand

! Orar T fBte e T o hpbstigefls g spetrust #5’%8%? arokp 2g)sackor or1s,
b vt A e SR R s SR S
- (R13) 2R14Si gaoth B eind RAate tme&aree |0nda°fmedbamd ware @ldepeadently seleCiBtRA8M)

Pg%?bgz BR%QEB%%@S '89%%%®@E%§ﬁ§g@ anua@%ﬂt» z@qxo 29? %;ﬁé§3R14 r)

- NRLS QKL 4C(OFRY, -C(O)ORY, -C(O)NRPR™, -SO4NR'R™, -C(O)NR“’OR”, cyano,
unsubstituied or substituted aryl, and unsubstituted or substituted heteroaryl group;
wherein there are 1 to 6 substituents on said substituted aryl group and each

j substituent is independently selected from the group consisting of: R® groups; and
wherein there are 1 o 6 substituents on said substituted heteroaryi group and each
substituent is independently selected from the group consistihg 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

15 substituted heteroaryl, unsubstituted or substituted arylalkyl, unsubstifuted 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:

20 a) halogen,
) b) —CF;s,
c) —COR®,
d) -OR®,
&) —NR™RY,
25 f) ~NOg,
| 9 —CN,
h)  —SO;0R®,
i) —Si(alkyl)s, wherein each alkyl is independentty selected,
i}  —Si(aryl)s, wherein each alkyl is independently selected,
30 k) —(R13)2R14Si, wherein each R" is independently selected,
) —CORY,

m) —C(O)NRVRM™,
n  —-SONRPRM;



5 s) -NR 13CO2R14; Raa is selected fromthe group consisting of: hydrogen,

al kyl, cycloal kyl and cycl oal kyl al kyl ; each R9 is independentd ymsey Bpzed
fromthe group consisting of: a) -R13 10 b) hal ogen, ~- ¢) -CF3, d) -COR13
e) -OR13, wopoodNRMIR14 15 g) -NO2, h) -CN, i) -S02R13, pdpus2&i3abiii3R14,

k) -NR 13COR14, 20 |) -CONR13R14 n) -NR13CO2R14, 0 n) CO2R13, o) IN 1--e
NN H 25 p) al kyl substituted with oneg1® nore -OH groups, q) alkyl
substituted with one or nore -NRL3R14 group, and r) -N(R13) SO2R14; each R10
and R11 is indeper@entlység%ﬁtt ed fromthe group consisting of R13, 30
hydrogen, al kyl, hal ogen; “CF3, -OCF3, -NRL3R14, -NR 13C(O NR13Rt4, -CH,
-C(O OR13, 30 Januyary 2—@[0@(0W32004/011418 PCT/ US2003/ 023785 217

q) —OC(O)NR™R'™,
r)  -NR“C(O)R™, and
5 s)  -NR™®CO,RM;

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

cycloa'ikylalkyl;
each R® is independently selected from the group consisting of:

a) R™

10 - b) halogen, . ‘ ( )
c)  -CFs B
d) —-COR",
e) -OR",
f) -NRR™,

15 g) -NO,,
h) —CN,
) -SO;R"™,

i) -SO,NR"R™,
k} —-NRBCOR",

20 ) ~CONRVR™, |
m)  -NR"™CO,R™, )
nj -COR™,
0)

,fﬁi(/ o
1
N—N
/
H 1

25
p) alkyl substituted with one or more —OH groups,
q)  alkyl substituted with one or more -NR'*R™ group, and
) -NR®)SOR™;
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",



-SH, -SQ(t)NRL3R14, -S02R13, -NHC(O R13, -NHSO02NR13R14, - NHS02R13, ‘
-C(O NR13R14, -C(O NRt30R14, -OC(O R13 and cyano; R12 is sel elltJaguaiy 2007t he
group consisting of: hydrogen, -C(O OR13, unsubstituted or substituted
aryl, unswhaté@Bids or substituted heteroaryl, unsubstiteteds2é3eL37ss
substituted arylal kyl, unsubstituted or substituted cycl oal kyl,
unsubstituted or substituted al kyl, ungylpstituted or substituted

cycl oal kyl al kyl, and unsubstituted or substituted heteroarylal kyl group;

wherein Spler%mhﬁ:{m R0 gdststHi_gfy@g 12{12{5@ ¥ mn;%}ﬁgﬁ% groups and

each substitue IS 1 ﬁdepéndén ZConisi st | ng of. R9

gr oups -SOINRTR'4nC(RIMRSORM e pOIIRT an($eyamcb ed fromthe group consisting
H, unsu[ib_isl Li tuted %{ subls]t ituted al kE/ CEst i tut ed ar §ubst ituted

ar yl, unsubsf3t it egfested EomdhearoLn crasish 6&95 iRgebsGIIOR] or substit ut ed

aryl aI Kk b or
substit u cycpg%ta'{)lI %&qﬁ@%ﬂb ) t§j h%a%gtggtelasubs gé‘jlﬁ?&/%ﬁogﬁﬁ E@ L}tf?l‘j Lﬁgd
unsubst ldrlsnbét:tgtemmeilkyluummmed@f@hb@ntm ujaabalky:t edsQbsttatebst i t ut ed

fl uor oal k\é and unsubstijtuted or substituted heterocycl oal kél al kyl ; wherein

there antbstitutedsaliyhsnsubativieder whsitidod syrioalkyialkyl 3aad ainsabstittader and

iy "Bl T ORI ol TR R Y

cycl oal leybsiitidd R £@er eddH suilgAkYdritlikiHde g R8P s8lectéd %Fﬂ:ﬂf@- roup
- C(O) NR15R16, -S -C(ORS5, -S02R1 prowdedthat 20 R15" i s not

H, hal ogensisting r@)mR.’LSRlG or R13 and R14 taken together with the

t th R13R14 and. -.S02 3R14
P;r{a‘j}iﬁ”unsﬁéepﬁ%‘@ &g e ai s ShPa o SR POl RIS Bai d ri ng
opti ”a'dnﬁuggﬁhﬁdﬁﬁ%bﬁﬁmté&@lﬁyl QitubBfiutedak @Ub%h%at l, Jrfs%bf:ﬁ‘ﬁecﬂbpup

consi sting wherein there are ubstituents on
t he subsubstittitest bgtemawhl URSEIBStﬁuted?Omsuj)Sdmned mylaﬁ(a[bhlrssubstmute,céot is

nyclr oy SRt e Refko ed@ﬂwﬁ stbarRe of SyRsiiled biiontfuy tnsitsnd
b S ARSI bR e e Ty RO B r
- NHG( O) NEehSiRttd ﬂwmamymanﬂ urisabstieted andubstheteekh&tgnjmldd{walkglg whereid0
cRe RSB0l o ATRSRASHE hiSh LB RS ShSil SRRthl"9, o1 1
group cQpgithibRGisfhdepeigiitly Selecte®iBiY the group consisting of: alkyl, -CF3, -OH,
atkoxy, aryl, arylalkyl, fluroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylaikyl,
N(R*®),, -C(O)OR™, -C(O)NR®R™, -S(O)NR™R", -C(O)R", -SO,R" provided that
20 R"is not H, halogen, and -NHC(ONR™R'®; or
b 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 hetercatom selected
from the group consisting of: O, S and NR™:; wherein there are 1 t0.3 substituents on
25 the substituted cyclized R'® and R™ groups and each substituent is independently
selected from the group consisting of: alkyl, aryl, hydroxy, hydroxyatkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaryialkyl,
amino, -C(O)OR™, -C(OINR'R'®, -SONRR, -C(O)R™, -SO,R" provided that R™®
is not H, -NHC(O)NR'"R'®, -NHC(0)OR™, halogen, and a heterocycloalkenyl group,
30 each R" and R is independently selected from the group consisting of: H,
atkyl, aryl, arylalkyl, cycloalky! and heteroaryl;
R" is selected from the group consisting of: -SO,alkyl, -SO.aryl,
-S04cycloalkyl, and -SOzheteroaryl; '



-S02cycl oal kyl , and - SQ2heteroaryl; 30 January 2007 218 R18 is sel ected
fromthe group consisting of. H alkyl, aryl, heteroaryl, -C{§aRlSy2007SO2R19
and -C(O NR190; each R19 and R2 is |ndependently sel ected from t he group
consisting of: alkyl, aryl and het eroaryl R30 is selected fromthe group .
consi sting of: alkyl, cycloal kyl, or SO2R15 provided that R5 is
not H, each R31 is |ndependently sel ect zg fromthe group consi sting of:
unsubstituted alkyl, unsubstituted or bstituted aryl, unsubstituted or

substituted hetefQar and unpsubstituted or_ substitut ed cycl oal kyl . wherein
there are | to ‘5 "d%. F?"Pﬁgﬁf‘“sth%ﬁmé’@l‘%ﬂms'%&?r&"u%‘@ﬂ a8l hefe '9&‘83/ Rach - -
substi t uenigag 19@@@ ﬁRﬂqu-ﬂ sel ected fromthe group conS| stl ng of. alkyl,
hal ogen and - eag 4 s independent]y sel ected fromthe grou

consisting of . wcha? k@nd&’ndis indeppadenily|selegied from Hegroup @nsgtxnggf a&mle use ‘of
claim1'7 Hﬂe%?daqi*,chermkl ne medi ated di sease is selected from the
group consisting, o e-term | abor, cough, pruritis, nulti-organ .

dysfunction; t rﬁl?n%lselefstﬁd fipmghe QWMQJQSISW'M‘U@INMC'OQWE @i NGaromri ti s,
encephal i ti 15 matic brain injury, CNS tunors,

subar achnm%ﬁéﬁlﬁm\(’ﬁﬁa%&post ‘{s"fﬁr@gu cal trauma, interstitial pneunonitis,
hyper sensi ti vi t ggchdRy) istindlependentydselactast fram the group eonsiating bf: ensubspituberd eat i ti s,
acute al co : sitis,

ol yryosi ¢ Aot Gl fbied drsuBSRl uh s CRAIATBH Hlsind HaRbaPURE S L™
esophagi ti Bms@sd]’smd mzsubmtmﬂetl cycloalkydi wirreindhereaire hiy 6 Iaytpﬁintuemsqmnsﬂi@ eness,

or onchi ¢ seotegpucgt Rrcotald drenet GBSl < bienf e M St ko

hyperi nf atmmistmb;qfrcaugnmrmoglaypede&Fﬁ i nduced i nfl ammati ons, hypOXI a,

surgi cal -lung v ot educt i qn uh n fal br | mo t ensi on,
> vent 1 cutaa RS SRR SRR B3k Eondh R AR
anbul at orycytt&malk;drrmﬁl disal ysis (CAPD), granul ocytic ehrlichiosis,
sar coi dosi s, y di sease, ventilation- perfusion m smat chi ng,
wheeze, col ds rT@BHt ohol ic liver disease, lupus, burn therapy and
peri odonti 1§ s. The use of clalm 17 wherein said chemokine mediated disease is selected from
the group consisting of: pre-term labor, cough, pruritis, multi-organ dysfunction, trauma,
strains, sprains, contusions, psoriatic arthritis, encephalitis, CNS vasculitls, traumatic
brain injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma, interstitial
pneumonitis, hypersensitivity, crystal induced arthritis, acute and chronic pancreatifis,
acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis, polymyositis,
vasculitis, gastnc and duodenal ulcers, cellac 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, puimonary fibrosis, pulmonary hypertension, right
ventricular hypertrophy, perifonitis 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
and periodontifis.

19.  The use of Clalm 17 whereln B is selected from the group consisting of:

(O

provided that R® for this group is selected from the group consisting of: -C(O)NRR™,

. R LOR®
%_,E!E_Rm _ R“" “ :
R14

30/



19. The use of Caim17 wherein B is selected fromthe group consisting of
(1) RS M R' R3R2O0 provided that R3 for this-group is selected from
the group consisting of. -C(ONRL3R14, 731 713 N OR13 P-R31 Bienmrd20071 |
and Q714 0 WOO N bb 30 January 2007 WO 2004/011418 PCT/ 1JS2003/ 02378 219
(2) R12 N,WORS#114183) Rn R3 R2 (4) R12 NON R3 ' R2 hCH63200/e37dRt z R3

219
(2)
1
RZ\N-—-I\{
T
Ra
R -
(3)
. RrM
PN
———
R3
) R .
4)
R12
{
NN
W
. ' R3 :
RZ -
10 (5)
R10
R12
) SN
=
R3
R -
(6)
10 /
R N
|/
R3
‘R :and

15



* R2 (6) Rl12 Ro N R3 ERs ; and 15 30 January 2007 WO 2004/011418

PCT/ US2003/ 023785 220 (7) R& |/ S R3 R2 20. The use of Claim 17 wherein B
is: RS 1'4R6 RRl R14, NBC C) 5 O R21. The use of Caim 17 \dddaminy 2B07 s:

RS 4 R/ RIBRI4ANC\ | ORRis -0OH and R13 and R14 are each the

sanme or dWa zogati4e kyl group. 10 22. The use of C ai m tZTRENSES 78S | S

220
(7)
Ry
/ S
R3 —
Rz
2. The use of Claim 17 wherein B is:
RS
R4 RE
13
R Ny 9
R4 \ﬁ .
5 0 R '
2l.  The use of Claim 17 wherein B is:
RS
R4 RE
13
R \N
147 G
R 0 1
QO R

R?is —OH, and R™ and R" are each the same or different alky! group.
10

2. The use of Claimi7 whereinBis - (D

PN
!
N

-

R14
0 R?

23, The use of Claim % wherein R? is —OH.
15

24, The use of Claim 23 wherein R™ and R* are the same or different alkyl

group.

25.  The use of Claim 2 wherein R' and R" methyl.
20



R1I3/ N\ R14 OR2 23. The use of Caim22 wherein R2 is -OH 15 24.
The use of Claim 23 wherein R13 and R14 are the sane or diff &0datuagyl2RQT
group. 25. The use of Caim24 wherein R13 and R14 nethyl. 20 30 January.
2007 WO 004400b1Ai8 PCT/ US2003/ 023785 221 26. The use ettMsaodnisissherein
Bis R R3S RZ 27. The use of Claim26 wherein R" is H 5 28. The use of
daim27 wherein R2 is -OH 29. The useZdf Caim 28 wherein R3.is
-C(ONR73R14. io 30. The use of Claim29 wherein R13 and R14 are each

i ndependent | yz5, sel B4 gde gt @R e7 ayRircansi sting of: al kyl, unsubstituted
het eroaryl and substituted heteroaryl. 31. The use of Claim 26 wherein R3
is -S(OtNR13R14. 15 32. The use of CaimB8} wherein R2 is -OH 33. The use
of Caim32 wherein the R13 and R14 substituents are the sane or different
and are selected fromthe group consisti : 2H and al kyl. 20 34. The use
of Claim 33 wherein each R13 and Rl14 areldndependently selected fromthe
group consisting of: H, nethyl, ethylg3isopropyl and t-butyl.

27.  The use of Claim 26 wherein R is H.
.'28- The u.se of Claim 27 wherein R? is —OH.
- 2.  Theuse of Claim? wherein R® is —-C(O)NR¥R™,
10 .  The use of Claim29 wherein R" and R" are each independently
selected from the group consisting of: alkyl, unsubstituted heteroaryl and substituted

heteroaryl.

3. The use of Claim 26" wherein R® is ~S(O)NR"R™,

15
32. ° The use of Claim 3! wherein R? is —OH.
' ) 33.  The use of Claim 32 wherein the R" and R' substituents are the same
or different and are selected from the group consisting of: H and alkyl.
20 '

34.  The use of Claim 3} wherein each R™ and R™ are independently

selected from the group consisting of: H, methyl, ethyl, isopropy! and t-butyl.

35.  The use of Claim3 wherein R'® and R* are ethyl.

25



35. The use of O ainB4 wherein R13 and R14 are ethyl. 25 30 January 2007 WO
2004/ 011418 PCT/ US2003/ 023785 222 36. The use of COaim-17 wWighaiady Bors R4

S R3 RZ 37. The use of daiml1l7 wherein Bis

R3 S/N RZ 38. The use of

any of C WAROWM1EY837 wherein Ais R7 Ra v wherein the geuddbobiiig7dsS
unsubstituted or substituted. 10 39. The use of Claim 38 wherein Ais

Ra X~0 wherein the furan ring i's subs@2Puted. 15 40. The use of O aim 39
wherein Ais R7/RRa wherein the furan ring is substituted with at |east one
al kyl group. 3él. Tihe wseoPlldimiMvh@raReg &l N R7 and R8 are independently
selected from 20 the group consisting of: H and al kyl. 30 January 2007 WO
2004/ 011418 PCT111S20031023785 223 42. RThe use of Caim 41 wherein R7 is H,

and R8 is alkyl. /S

R3 —

Rz

37. The use of Claim 17 wherein B is

38.  The use of any of Claims 17 to 37 wherein A is

R’ R

X o
KRS

wherein the furan ring is unsubstituted or substituted.

10
3. The use of Claim38 wherein Ais
R? RB
21,)%\0
¢
&

wherein the furan ring is substituted.

15 40, The use of Claim 39 wherein A is

R’ R®

KXo
ARG

wherein the furan ring is substituted with at least one alkyl group.

4l The use of Claim 40 wherein R” and R® are independently selected from

20  the group consisting of: H and alkyl.



43. The use of Claim17 wherein (1) Ais selected fromthe group consisting
of. CF3 CF3 CF3 OCI CF3 OO0/ Br C CF3 O 5 Br 30 January 2007 WO
2004/011418 PCTUUSZOOS/ 02378-5 224 CF3/ | S S~ ~ CF3 O3 aguargRROTCF3

~S/ é | ~S/ r~clo~/ o0 and LIZ ~0/ ; and (2) is: RS 4 R6 Ril~
/ 014/ NC WO RRMORHAS o 30 January 2007 WO 2004/ 011418 PE‘?T’(B@%%’@@WQB?%

223

4.  The use of Claim4l wherein R” is H, and R is alkyl.

43, The use of Claim 17 wherein

(1)  Ais selected from the group consisting of:

3R

“@ W

g

-

l|j|

= .

*ﬁ “

llj!

E Fs ;
3 (3 ; 2
y kY iy
Br ' Cl , ’ ..,
| _ or,
-0
Y



225 wherein: R2 is -OH R4 is selected formthe group consisting of:

-CH3 and -CF3; RS5 is selected fromthe group consisting of: 3dJandrycpano; s
R6 is selected fromthe group consisting of. H -CH3 and -CF3; R13 and R14
are met hyMWO3WPVIMLES yse of Caim 17 wherein (1) A is sel ®ETAB2003093788e gr oup
consisting of. CF3 CF3 CF3 to to I 0O/ C CF3 |

Oz O Br 1 CF3 0/ 10
Br 30 January 2007 WO 2004/011418 PCT/A942003/ 023785 226 F CF3 / -~ S N/
CF3 O 00 CF3 CF3 CF3 a and |

o; and (2) Bis: R3 S RL1 5 wherein:
-~ \Y
C

H,

-

141’&5;":\\\]::::::i:] F:.
~ -

P

I]”
il

%

F3

]

|l 2 l /
< v
- - ¢

b P 0

S 0O ‘77—, O
TO- T /
< Y \V 0
5N N0 P _
\ 4 /T%* and ‘317 |O/ ; and
(2) Bis
R5
R R
R¥
NJ
'R14’ C



R2is -OH R3is selected fromthe group consisting of. -SO2NRL3R14 and

- CONR13R14; 30 January 2007 WD 2004/011418 PCT/ US2003/ 0237830 2&@maryR007 s H;
and each R13 and R14 are independently selected fromthe group consisting of
H, net hyWO ¥0k91141§ sopropyl and t-butyl. 5 45. The use efT/Csmosznzs4sssher ei n
R3 is -S2NR13R14. 46. The use of C aim45 Nherein R13 and R14 are ethyl.
47 The use of Caim17 wherein said coB@wund is a calciumsalt. |o 48 The
use of Claim 17 wherein said conpound is a sodiumsalt. 49. The use of Claim
17 wher ghBraial d di sease is selected fromthe group consisting of, acute
inflammatory pain, chronic inflammatory pain, acute neuropathic 15 pain,

and chroni c R&i§oPdt:hi c pain. 50 The use of Claim 17 wherein said conpound

is selected fpomt.he u consi stin f. L ,30 nuary-.2Q07 WO 2004/011418
PCT/ US2003/ o%s’r%ﬁ?‘?ﬁ?%{%" S FRroRFeiHG o -’N%?@%j“«'ng CHHH 0~0 ( ~
O O ~NRPid bbibNcled by the Grétp EombiStitd ol Hiand aRoO® O 1 ~N g "INT NN
5 RS is selected from the group consisting of: H, -CH3 and -CF3,
R and R™ are methyi.

4. The use of Claim17 wherein

(1)  A'is selected from the group consisting of:

DR G e
- N 3
Ly LS K93

10 : Br .



N /
H
A1
0
N N

OH H
‘QP/Z"Q‘}"%
* )

HOOHH
H O 30 January 2

0 OHHNI
O N/ \-- ~NYN
OHHH ~i
Nom{ H
I~ NNI ~NN

4-

; and

wherein:

5

R? is —OH;

R® is selected from the group consisting of: -SO.NR™®R™ and -CONR™R™;



~1/ H J OHO
F 30 Jouse007 ~ N
OOOONNI NNC O
ON-/ N O HO HE/US2008013FH H 30
23785 230 OOOONV I NNiINNN

N
) NN, 0):~DONi NN=1~
OHWED 10PH/#4 1#H 50 Oi

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

methyl, ethyl, isopropyl and t-butyl.
5 45.  The use of Claim 44 wherein R® is -SO,NR™R™,
%.  The use of Claim 45 wvherein R* and R are ethyl.
47.  The use of Claim 17 wherein said compound is a calcium salt.
10
) 48.  The use of Claim 17 wherein said compound is a sodium salt.
499.  The use of Claim 17 wherein said disease is selected from the group
consisting of: acute inflammatory pain, chronic inflammatory pain, acute neuropathic

15 pain, and chronic neuropathic pain.

50.  The use of Ctaim '17 wherein said compound is selected from the group

consisting of:
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O0ON- N;:- " ONNO HOHHOO SINMFS \ NN OOOHHHand 500
/| s OSONNO OHHHDS51 The use of C aim50 wherein a cal Godauery 26001i um
salt of the conpounds is used. 52. The use of Claim 17 wherein said

conpound We 200401488 NN O OH HH or a pharmaceuti cal | yyauosepoaizesssal t or
solvate thereof. is 53. The use of Claim17 wherein said conpound is: o O
NN\ H O OHH 30 January 2007 WD 20#847 011418 PCT/ US2003/ 023785 240 or a

pharmaceutically acceptable salt or solvate thereof.
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54. The use of Claim17 wherein said conmpound is: t oo Nl N 5 OOHHHor

a pharmaceutically acceptable salt or solvate thereof. |l 55. The use of
Claim 17 wherein said compound is: NO N- NOOHHHI [/ 30Jawgy2007
pharmaceutically acceptable salt or solvate thereof. 56. The use of Claim 17

wher ei n sW2HMISENd is: 0 NN)::(NO' OOHHH orP@I/pRzosezsestically
acceptable salt or solvate thereof. 15 57. The use of Claim 17 wherein said
compound is: N OO NN I I OOHH HM3&r a pharmaceutical ly acceptabl e
salt or solvate thereof. 30 January 2007 WD 2004/011418 PCTI US2003/ 023785
241 58. The use of Claim 17 wherein said conmpound is: NgItoo0

| N | ;: N
1 1 i !1* /

O OH H O OHH H
o. .0
O‘\Q 4’0 | CFs f)
Ve =GE |
- N N7 CF NN
O OHH H O OHH H
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0 O
I N+ Ji\ N~ | Y ¢
_ | = 3
O OH H H O OHH H
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O OH H H Y, S
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/NW‘Q\N — N O
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NN -OOHHHor a pharnmaceutically acceptable salt or solvate thereof. 5
59. The use of Caim1l7 wherein said conpound is: 0o O N N 30 AndayQdoH H
or a pharmaceutically acceptable salt or solvate thereof. 60. The use of
Claim 17 wheewitnisasd compound is: 00 NNI 10 0 OH Pciusedos@2iiss
pharmaceutically acceptable salt or solvate thereof. 61. The use of Caim 17
wherein said conpound is: 00 CF3 /N2ZIGN O OOHHH 15 or a
pharmaceutically acceptable salt or solvate thereof. 62. The use of Claim 17
wherein said compound is: OONNNO O OHHH30 January 2007 WO

2004/ 011418 PCTI US2003/ 023785 242 or a pharmaceutically acceptable salt or

sol vate thereof 63. The of/ a)na i 7 wherein said conpound is: / OO
iN( N N N = _
— : o

M N
.‘ ! /
0] O
et
\ _ z
0 2 " °
N ! | | /
o o4 H H
and
5
9] o)
et
/N;‘S N NT N o)
0/ \\ | 1 \ /
0 oH H H
5l The use of Claim30 wherein a calcium or sodium salt of the compounds
is used.
10,

- The use of Claim 17 wherein said compound is:

0
- N
Y l )

O OH H H

or a pharmaceutically acceptable salt or solvate thereof.

15 53. The use of Claim 7 wherein said compound is:
o)
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OOHHH 5 or a pharmaceutically acceptable salt or solvate thereof. C)

64. The use of Claim 17 wherein said conpound is: OO iN 1 NOQunuaryQd0H H or
a pharmaceutically acceptable salt or solvate thereof. to 65. The use of

Cl ai m' 17WthznoéPr4tii d conpound is: 0 0 NS NtN O O periSddzbkszsor a
pharmaceutically acceptable salt or solvate thereof. 15 66. The use of Claim
17 wherein said conpound is: o O\ - #40S OCOH H OH or a pharmaceutically
acceptabl e salt or solvate thereof. 30 January 2007 WD 2004/011418

PCT/ US2603 hhiadmabe @dibhlly Babceftbldi 88it oF saimbntharbofd ai ms 52 th 66 wherein a
calciumor sodiumsalt of said conpound is used. 68. A use of at |east one
conpound of any of Clains 1 to 14 for 5 manufacturing a nedi canent for
treating a ghenoki

CXOR? and) of " CXCRITE &8 e 4 580 LB &fipblif 5ok ne binds to a

8) O
N\
IW@\’ r
N = =
~
) NN
5 o} OH H H

or a pharmaceutically acceptable salt or soivate thereof.

55. The use of Claim 17 wherein said compound is: : ()
N
Il
' 0 0
| %‘ /‘;’ _/
N — I
g \ \
O OH H H

10  ora pharmaceutically acceptable salt or solvate thereof.

56. The use of Claim 17 wherein said compound is:

Q
y 4 £ ®
SNA Y
O OH /

H H

or a pharmaceutically acce;itable salt or solvate thereof.
15

57. . The use of Claim 17 wherein said compound is:
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“or a pharmaceutically acceptable salt or solvate thereof.



69. A use of at |east one conpound of any of Clains 1 to 14 for

manuf acturing a medi canment for treating a chenokine-nedi ated dos®as¢ 2007
wherein the |1 chenokine binds to a CXC receptor in a patient. 70. The use
of O ai m 880302148t he chenpki ne nmedi ated disease is seceaiseshsfonomst he
group consisting of: chronic inflammtion, acute inflammtory pain, chronic
i nfl ammatory pain, acute neuropathic pgﬂﬁ, chroni ¢ neuropathic pain, 15
psoriasis, atopic dermatitis, asthma, COPD, adult respiratory disease,
arthritis, Phfl anesgobClaim bi ewhassn s@icdbbompodndésise, ul cerative colitis,
septic shock, endotoxic shock, gram pjegative sepsi s, toxic shock syndrone,
stroke, cardiac and renal reperfusio | injury, glonerul onephritis,

t hronbosi s, Al zhei nmer' s di sease, graftl' vs host reaction, allograft
rejections, malaria, acute respiratory dispress gyndrone, 20-del ayed type
hypersensitivity reaction, atherosclsrosis, \sew#bral \ard cardiac i schem a,
osteoarthritis, multiple sclerdsis,; i nosj_s,| angi ®genesi s, osteoporosis,
gingivitis, respiratory virus eRpeS~\(j+US ‘hé%ltitis viruses, HV,
Kaposi's sarcoma associ ated virys, pni ngi ti s, a'ysti fibrosis, pre-term
| abor, cough, pruritis, nulti-ordan @¥§sfihctionH traunm, strains, sprains,
cont usi , i-al, r [ r halitis, CNS vasculitis,

t raumat ?Eéﬁh%?ﬁlélbﬁjhﬂ%} %%ébtdlﬁn%rsgﬁoggé%agezﬁﬁe%@p henor r hage, post surgi cal
trauma, interstitial pneunonitis, hypersensitivity, crystal induced
arthritis, agute and chronic pancreatitis, acute alcoholic hepatitis,
necPot i zi ng ~&nt edbedisetqfCialn rid whergimsaidiqompaung isyeni ¢ ocul ar di sease,
ocul-ar inflammation, retinopathy of prematdri ty,odi abetic retinopathy,

naquar degeneration with the wet 30 #yne prefepfed ard corneal
neovascul ari zation, polynyositig, va tis,| afne, Zgastric and duodenal

ul cers, celiac disease, esophaght] Ssi tHsTai LA ow obstruction, airway
hyper r esponsi veness, bronchi ect asilf, oncﬁioliti , bronchiolitis

obliterans, chronic bronchitis, ©or pohnoRae, codgh, dyspnea, enphysens,

hyper capnea, hyperinflation January 200 2004/ 011418

PCT/ USZgbgmﬂﬁg@e%ﬂy I’?\fﬁ%ﬁt@ﬁ’?ed,sg]Wb%glM%eat}‘ﬁ ced inflanmations, hypoxia,
surgical lung volunme reduction, pulnonary fibrosis, pulnonary hypertension,
right ventricular hypertrophy, peritonitis associated with continuous

anmbul at ory pékrit ofbelusdicdIGlains 1( @ARDEin sajd aompoyid is: ehr | i chi osi s,

sarcoi dosis, small airway disease, ventil atd' on- pedf usi on i

L C
N -

\
10 o OH H
or a pharmaceutically acceptable salt or solvate thereof.
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6l.  The use of Claim 17 wherein said compound is:
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15 - or a pharmaceutically acceptable salt or solvate thereof.

62.  The use of Claim 17 wherein said compound is:
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5 m smat chi ng, wheeze, colds, gout, alcoholic liver disease, |upus, burn

t herapy, periodontitis, transplant reperfusion injury and ea?l January 2007
transplantation rejection, acute inflanmmation, and rheumatoid arthritis.
71. A useWd 21i#/011dtst one conpound of any of Clains 1 toPCTAISR@B/oRIMEs to
manuf acture of a nedi cament for treating cancer. '72. A use of at |east one
conpound of any of Clains 1 to 14, for EA2 nmanufacture of a nedi canent for
treating cancer, the treatnent conprising admnistering said nmedicanment in
conbi nat bpa phatinateeticdyiatcsptatté eaitel salvate@sdredRe 1s anticancer agent.
73. The use of Caim72 wherein said anticancer agent is selected fromthe
group consisting of: alkylating agents, antinetabolites, natural products
and their degivati Sy i =har es. ankic.angi ogeni ¢ agents and
st eroi ds, andaio s;ﬁﬁ"gﬁh@gﬂpﬁ Uﬂﬂ%{g!ﬂgg@&@popﬁgé. one conpound of any
of Claims 1 to 14 for the manufacture of @ nedi@anment for inhibiting

angi ogenesis. 25 75. A use of jat |e% onex ouqﬁ/bf any of Clains 1 to 14«
for the manufacture of a ned&ca i nhi_bi ti g angi ogenesi s, the

i nhibition conprising adm ot ' A\ conbi nation with the
adm ni stration of at |east one I t angliogenesits co d. 30 76. A use of
at | east one conmpound of any of Od ai®d 1Hto 14 fbr t manuf acture of a
medi cament for treating a disease selected fromthe gro consi sting of:
gingivitis, respiratory viruses, herpes viruses, hepatifis viruses, HV,
kaposi's sarcoma associ ated virus and at heroscl erosis. 30 January 2007 WO
2004501 1dA8 phamhbSHitig 28¢8ptabid salt or sbhate tteeredbf.Cl ai m 68 wherein the
chenoki ne nedi ated di sease is an angiogenic ocul ar disease. 78. The use of
Cl aim 77 wherein said angi ogenic ocul ar disease is selected s fromthe (;}

group consi stNg Ofhe ARl i ATRLIAN salrldiBads: Of Prematurity,
O

di abetic retinopathy, nacular degenération w he wet type preferred and

cor neal l 0\\ Y

/N N N @]
! | \ /
Q OH H H

N

or a pharmaceutically acceptable salt or solvate thereof.
10 '
8.  The use of Claim ‘17 wherein said compound is:

e
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or a pharmaceutically acceptable salt or solvate thereof.

15 66.  The use of Claim 17 wherein said compound is:
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or a pharmaceutically acceptable sait or solvate thereof.



neovascul ari zation. 79. The use of Claim71 wherein the cancer treated is
mel anoma, gastric 1,~ carcinoma, or non-small cell |ung carcioanmgry 3807The
use of Claim 72 wherein the cancer treated is nmelanoma, gastric carcinons,
or non- sniNQ 209é6P114k18ung carci nonma. 15 81. The use of C ai prB@s200b0EEEN t he
cancer treated is nel anoma, gastric carcinoma, or non-small cell |ung
carcinona. 82. A use of at |east one c@dPBound of any of Clains 1 to 14 for
the manufacture of a nmedicanent for treating acute inflammtory pain. 20

63. A use of67at | &dsf usmef an OECR{imany tofe Cluhietdinl E8lcilin b solifien 3?1“

manuf actyre  of a nmedicanent.for treating chronic inflanmatory pain.

use of &Y SPELHMPANEENRRAd of any of Clains 1 to 14 for the 25

manuf acture of a medi canment for treating acute neuropathic pain. 85. A use
of at | east one conpound of any of Clains 1 to 14 for the manufacture of a

medi canment  fer tre!auwgfghrea@'t@n@%@hﬁj@@hﬂi&a?@iéf-cﬁﬂnmtomﬂﬁﬁ of at |east
one conpound of any of Clains | to 14 for the nmanufacture of a nedi canent

for % r es@nfactonng sgmedinagnenidooirealing smchemuldnemediated diseass avhareirttitee
i nfl i . 2 / / US2003/ 02 2
o St S PSR AR SRR B BRI T 220,

89. The use of Claim 17 wherein said di sease acute neuropathic pain. 5 90.

The use of Claim 17 wherein said disease is chronic neuropathic pain. 91.
The use of @&ai m Aushef at leastone ¢bswasadial amyflainhs dtoatd for. 10 92. The

of any IATEGHENGE PlicsRiensior f8aihes shemine biegfioled disedse, mhirebiihers
gft ]h;l'ihteicgléﬁlomneqmﬁdgfm g@j(gsreégpﬁﬁ o8 ﬁé(ﬁ%hﬁi n said disease is rheunatoid
70. The use of Claim 68 wherein the chemokine mediated disease is
~ selected from the group consisting of: chronic inflammation, acute inflammatory pain,
chronic inflammatory pain, acute neuropathic pain, chronic neuropathic pain,

15  psoriasis, atopic dermatitis, asthma, COPD, adult respiratory disease, arthritis,
inflammatory bowel disease, Crohn's disease, ulcerative colitis, septic shock,
endotoxic shock, gram negative sepsis, toxic shock syndrome, stroke, cardiac and
renal reperfusion injury, glomerulonephritis, thrombosis, Alzheimer's disease, graft vs.
host reaction, allograft rejections, malaria, acute respiratory distress syndrome,

20  delayed type hypersensitivity reaction, atherosclerosis, cerebral and cardiac ischemia,

osteoarthritis, multipte sclerosis, restinosis, angiogenesis, osteoporosis, gingivitis,

o

respiratory viruses, herpes viruses, hepatitis viruses, HIV, Kaposi's sarcoma

associated virus, meningitis, cystic fibrosis, pre-term labor, cough, pruritis, multi-organ

dysfunction, trauma, strainé, sprains, contusions, psoriatic arthritis, herpes,

25 encephalitis, CNS vasculitis, traumatic brain injury, CNS tumors, subarachnoid
hemorrhage, post surgical trauma, interstitial pneumonitis, hypersensitivity, crystal
induced .arthfiti_s, 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

30 type preferred and corneal neovascularization, polymyositis, vasculitis, acne, gastric

and duod'enai ulcers, celiac disease, esophagitis, glossitis, airflow obstruction, airway

hyperresponsiveness, bronchiectasis, bronchiofitis, bronchiolitis obliterans, chronic
bronchitis, cor puimonae, cough, dyspnea, emphysema, hypercapnea, hyperinflation,



95. The
cal ci um
t he nedi

use of O ai M3 wherein the nedicament is manufactured from a
or sodiumsalt of the conpound. 20 96. The use of O ailrwuryd087 e
canent is manufactured froma calciumor sodiumsalt of the

conpound. VBF200dv0etitpound sel ected from the group consi st iRg/@200d23185nal
conpounds 25 of Exanples 2006, 2010, 2015, 2029, 2034, 2035, 2038, 2039,

conpri si

in

2047, 2050, 2074, 2079 and 2087. 98. T3t conpound of Cl aim 97 wherein the

compound is a calciumor sodiumsalt. 30 99. A phar maceuti cal conposition
iHyporenta f legidroriadifuobd aiflapimbEess, hypok %ﬂﬁ%éﬂduﬁ §vamel dainms 97
and a har rraceutlcal |y acceptabl e carr| er January 2007 WO

to 98 ,
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to 98 ~

for t manuf acture of a medi cament for the treatment of chronic

inflanmatory pain. 15 105 A use of at |east one corrpound of any of d ai
97 to 98 for_the nuf gct.yre of a nedi capept for et nt. of acute
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72. A use of at least one compound of any of Claims 1 fo 14 for the
manufacture of a medicament for treating cancer, the freatment comprising
administering said medicament in combination with the administration of at ieast one

anficancer agent.

73. The use of Claim 72 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.

74. A use of at least one compound of any of Claims 1 to1¢ for the

manufacture of a medicament for inhibiting angiogenesis.

75. . Ause of at least one compound of any of Claims 1 to 14 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.

76. . A use of at least one compound of any of Claims 1 to 14 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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t he manufacture of a nedi canent for the treatnment of chronic inflanmmation.

25 108 A use of at |east one conpound of any of Clains 17 ad 30 Jimmag@007Dr

the manufacture of a nedicanent for the treatnent of chronic inflammtion.
WO 2004/011418 PCT/US2003/023785

245

77.. The use of Claim 68 wherein the chemokine mediated disease is an

angiogenic ocular disease.

78- The use of Claim 77 wherein said angiogenic ocular disease is selected
5  from the group consisting of: ocular inflammation, retinopathy of prematurity, diabetic
retinopathy, macular degeneration with the wet type preferred and corneal

neovascularization.

79.  The use of Claim 71 wherein the cancer treated is melanoma, gastric

1,{1) carcinoma, or non-small cell lung carcinoma.

8.  The use of Claim 72 wherein the cancer freated is melanoma, gastric

carcinoma, or non-small cell lung carcinoma.

%5 8l.  The use of Claim %, wherein the cancer treated is melanoma, gastric

carcinoma, or non-small cell fung carcinoma.

82.  Ause of at least one compound of any of Claims 1 to 1 for the
manufacture of a medicament for treating acute inflammatory pain.

20 :
83.  Ause of at least one compound of any of Claims 1 to 14 for the

manufacture of a medicament for treating chronic inflammaiory pain.

84, A use of at least one compound of any of Claims 1 to 14 for the
25 manufacture of a medicament for treating acute neuropathic pain.

8.  Ause of at least one compound of any of Claims 1 to 14 for the

’ manufacture of a medicament for treating chronic neuropathic pain.

30 8.  Ause of at least one compound of any of Claims 1 to 14 forthe

manufacture of a medicament for treating-COPD.

8.  The use of Claim 17 wherein said disease is acute inflammatory pain.
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8.  The use of Claim 17 wherein said disease is chronic inflammatory pain.
89.  The use of Claim 1/ wherein said disease acute neuropathic pain.

®.  The use of Claim 17 wherein said disease is chronic neuropathic pain.
9.  The use of Claim 17 wherein said disease is acute inflammation.

9. The use of Claim i’ wherein said disease is rheumatoid arthritis.

9. The use of any of Claims %0 t© 66 wherein said disease is acute
inflammation.

%.  The use of any of Claims 50 to 66 wherein said disease is rheumatoid
arthritis.-

5. The use of Claim® wherein the medicament is manufactured from a‘
calcium or sodium salt of the compound.

%.  The use of Claim 2 wherein the medicament is manufactured from a

calcium or sodium salt of the compound.

- 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. '

9. The compound of Claim?’ wherein the compound is a calcium or

sodium sait.

%9. A pharmaceutical composition comprising an effective amount of at least

one compound of any of Claims 97 to 98 , and a pharmaceutically acceptable carrier.

O
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100. A wuse of at feast one compound of any of Claims 1to 14, 97 ad 98 for

the manufacture of a medicament for the treatment of acute inflammation.

101 A use of at least one compound of any of Claims 1to 14, 97 ad 9% for

the manufacture of a medicament for the treatment of rheumatoid arthritis.

102, Ause of at [east one compound of any of Claims?7 to 98 for the
manufacture of a medicament for the freatment of COPD. |

103. A use of at feast one compound of any of Claims 97 o % for the

manufacture of a medicament for the treatment of acute inflammatory pain.

104. A use of at least one compound of any of Claims 97 to 98 for the

manufacture of a medicament for the treatment of chronic inflammatory pain.

105. A use of at least one compound of any of Claims 97 to 98 for the

manufacture of a medicament for the tfreatment of acute neuropathic pain.

106. A use of at ieast one compound of any of Claims 97 to 9% for the

manufacture of a medicament for the treatment of chronic neuropathic pain.

107. A use of at least one compound of any of Claims 1 fo 14, 97 ad 98 for

the manufacture of a medicament for the treatment of chronic inflammation.

108. A use of at least one compound of any of Claims 17 and 50 w 66 for the

manufacture of a medicament for the treatment of chronic inflammation.



