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SUBSTI TUTED DI Pl PERI DI NE CCR2 ANTAGONI STS CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s present

wap@siosak7 on cl ai ns benefit of U S Provi si onal PEBUSINN5/032500

Application Serial No. 60/603922, filed Septenber 28,
2004, which is incorporated herein by reference in its
entirety and for all purposes. FIELD OF THE | NVENTI ON
The i nvent iSUBSHTUTEECDEIPER IBING CORY ANTAGONETS ne
conmpounds, which are antagonists to the

chenpat t r acCROSSREMIR IECEdE2REVATEL BERRJCATIONS

phar maceuti cal conpositions, and nmethods for use

t her edhisnsesentpaplichean|ckyimy benefiteof SeRPrevisicagiotsicst Application Serial

SUP8k/b 110 L e L S%b@%eg'zﬁezdé@rmwlk ifo@6iafld hatin QY e RN in its

ester conpounds useful for preventing, treating or
EReiyenafirad PaPCER2 nedi ated i nfl ammat ory syndrone,
di sorder or di sease BACKGROUND OF THE | NVENTI ON CCR2

is a nenber of the GRERD@RTHE DNVEETEPNOrs, as are

all known chenoki ne receptors, and are expressed by

nonoc yithe snvamniedizcyd B supsiphaodipiesidieeoGRRAS mditalarengtagonists
Qgﬁltggﬁeﬁn%g%gtlar\{test()%&%k thzé grtF% 89&%&9&99&?&%p§?h%an’d methods
Komas él)ereom‘éomaamctamyamb C@%Mtlmawssts( ar¢ substjtutedhéippkiidies )
Q:%L%mﬁlc%&d ?JoXolsggl tergglgé?%lngssxll F:f%T %oggllépﬁgnnﬁkljle%t@gfoglam?horatmga
iGCRA pddikeet 1nﬁ1&trmnsftwrsyrsimjﬁead15bnde@rbaszed on the nunber

of am no acid residues between the first and second

hi ghly conser vedpaystGROSNIYOIIOENEINGEIPICAGT i C
protein- 1 (MCP-1) is a nmenber of the CC chenokine

subf arddRe i whembdrof (e GRER RSN beretdpeors wbdrani knowhaverigkine

acent first a second cystei nes bi nd t e, .
6%‘116P‘°§’u?”f1£&e e"B‘ﬁéﬁfrg RY WS”OrCéEéryﬂddPenior( éé?—“@%o hF ?C;‘B Signaling
Radcedt in et BatdnCof bRGbaylipasshiFLITR,), protein kinases (PKC), and lipid
kinases (PI-3 kinase).

Chemoattractant cytokines (i.e., chemokines) are relatively small proteins (8-10 kD),
which stimulate the migration of cells. The chemokine family is divided into four subfamilies
based on the number of amino acid residues between the first and second highly conserved

cysteines.

Monocyte chemotactic protein-1 (MCP-1) is a member of the CC chemokine subfamily
(wherein CC represents the subfamily having adjacent first and second cysteines) and binds to
the cell-surface chemokine receptor 2 (CCR2). MCP-1 is a potent chemotactic factor, which,
after binding to CCR2, mediates monocyte and lymphocyte migration (i.e., chemotaxis) toward
a site of inflammation. MCP-1 is also expressed by cardiac muscle cells, blood vessel
endothelial cells, fibroblasts, chondrocytes, smooth muscle cells, mesangial cells, alveolar cells,

T-lymphocytes, marcophages, and the like.

After monocytes enter the inflammatory tissue and differentiate into macrophages,
monocyte differentiation provides a secondary source of several proinflammatory modulators,
including tumor necrosis factor-a (TNF-@), interleukin-1 (IL-1), IL-8 (a member of the CXC
chemokine subfamily, wherein CXC represents one amino acid residue between the first and
second cysteines), IL-12, arachidonic acid metabolites (e.g., PGE; and LTB,), oxygen-derived

free radicals, matrix metalloproteinases, and complement components,
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after binding to CCR2, nedi ates nonocyte and
| ynphocyte mgration (i e , chenbtaxis) toward a site

wo@boosnsdsammat i on MCP-1 is al so expressed by capdi/as2005/032500

nmuscl e cells, blood vessel 2ndothelial cells,
fibroblasts, chondrocytes, snooth nuscle cells,

MBS N Girthal GRKLIStdRb YEDkHic i6@hBator} o HABNRGY B8 Sonstrated that
mar copha and the |like After nonocytes enter the

i %ﬁﬁ%wﬁwgtbrs%ﬁbwm WA &2 @ 4018EqN}$t Bppresses the inflammatory

NREERP MRGE fteraBRINAE Wic8n ML RARTAR HaO BeeR i ANIIARE (Re Rollins BJ,
secondary source of several proinflammtory

AHRIAEYAR Segoatirpan oty b @meiented Eepaios of ra%ftoawe EECUTtRIRDtEY

amﬂaﬁﬁrﬁfdr?gﬁ@d@e M Wed Yodal,Lio86, 0a 9REEHRIEavRbn §, QﬁaZC)ﬁQgetmg
chenoki ne subfam Iy, wher'ein CXC represents one

am n
AP TP AR ISR Iy heem|ipgin digaiiedeeen dreyBesi Tﬂé&ejs 2003

IFks, 7@-13;3538)31%hﬁf@%ﬁa@orﬁ‘@ﬂs&sé@c{tm%éskﬁﬁ ok BscBiasis, Dds, 8élosclerosis,
LTB4), oxygen-derived free radicals, matrix

FRIOBHTBES sl sy scCoRp & RERise: SR etieas AHparalt rejection,

BERd 1uag, Uia LS @ficiGRY A bEted Mdlm&%h@ﬂt@@aﬁﬁ&n@?@ropdthy
denonstrated that inhibition of binding between I

Shfetearnopiiha diahsc g Ss 12l p pr @easgiopyt “ibﬁ’fCP]Qﬁﬁéﬁfé‘n:*iS?O“Sv

maaan%h{lB@ocbletlﬁnmzn@n dh&tcw@@et SMSE’ryI @ngc SR, hassic
been inplicated (see Rollins

CPREWSHY H1F- SBTORI T fsRR: Shpnic %P*Hb‘t“éﬁ?‘ﬂ 1on+réguqeés@égoglp> allergic

ARROE Yk BodoBGl dieh 88 Heribdbntif di Iagnmi ew ddeas@aiwon&vmrdlm%patmes
Today, 1996, 2 198, and Dawsgn al Tar geti ng

RO R e c TR B i e i gl et 1RGNNy, Fepeitusion

dissRi8s eglor@?@l@ﬁéphmi)‘m%c;ﬂd%ma;aﬁrgﬁ.tdﬁcersz@g&uf@hmphg&yn& lehkemia, chronic
35- 48),|n i nfl ammat ory di sease atholo%%es such as

PEEIF Y gkemipepitigle ”&FW@PO@%‘IG@F%&@IOW Rfikingy qpease, and

RhMbinkd &F theBlddbDbreass GhRIxO&d16h, Ik QIdktate, BhSLABL .
nephritis, organ aIIograft rejection, fibroid Iung,
renal Maowscyté mreneys inldbizddely dCRhdntdgaabest(Bither antibodies or soluble,

Qndgmelfga%{nﬁrﬂpéfaMég"J}?%H]& %)tpe R Xo an{bﬂk?ﬁetdegelopmem of arthritis,

reti nopa icre |n|t|s
ﬁmmm@an@uﬂpatﬁvﬂfﬂﬁbémomC6§L$nm$améﬁDﬁm&m@w@uhvmsmmedﬂmt

| f ,
g'r?oﬁgc%}\@ 19519r9t‘1"6nal{1t0 1m‘1nﬁgmgieglgr&%n£1%1ﬁ a%‘il?{c‘i?cg%asﬁ :Irg%{d%/tton, such
dﬁQ inb:alareaesrﬁmt wrihcda@blspment b axgerPudnimd nidergic Bicsphabenyelitis (EAE, a

’nurﬁ!l I@IEQICSCR?CEEmmrgep%{dIUQ Odrs]tthf:?lla dq}lx ?&@%r%?ﬁ,cand uveitis.

po onitis, gin sease, diasto
(Bamdmmwy @zp}atthla%CrOd)ars rﬂllaase|panﬁear<d1amlmprcwydjdlarrxg|trt6i1tment with TNF-o

antagon:;s?i (Qgﬁxr#ongc?onaluan?boaa c?so u Ii]eor%&:%tors) a?& Ql%%lssdorrelated with

decredses in MCP-1 expression and the number of infiltrating macrophages.

MCP-1 has been implicated in the pathogenesis of seasonal and chronic allergic
rhinitis, having been found in the nasal mucosa of most patients with dust mite allergies. MCP-
| has also been found to induce histamine release from basophils in vitro. During allergic
conditions, both allergens and histamines have been shown to trigger (i.e., to up-regulate) the
expression of MCP-1 and other chemokines in the nasal mucosa of people with allergic rhinitis,

suggesting the presence of a positive feedback loop in such patients,

There remains a need for small molecule CCR2 antagonists for preventing, treating or
ameliorating a CCR2 mediated inflammatory syndrome, disorder or disease resulting from

MCP-1 induced monocyte and lymphocyte migration to a site of inflammation.
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di sorders, glonerul onephritis, solid tunors and
cancers, chronic |ynphocytic |eukem a, chronic

woyp@sosssei c | eukem a, nultiple nyel ona, mali gne@T/US2005/032500

nyel oma, Hodgkin's di sease,3 and carci nomas of the

bl adder, breast, cervix, colon, lung, prostate, and

st onadfil debwrormystdtediiggein alie drForperatashhy ¢ tesereby  MCP- |

ant agoni sts (either antibodies or soluble, inactive
SUaVIRRYORTHMDPYENTIQN whi ch have been shown to

i nhibit the devel opnent of arthritis, asthma, and

uvei t iTae Betdiolpiévide amutstBEERRdikinartkeubmbs@Ks nfi emhlavie
denonstrated that nonocyte infiltration into
inflammatory lesions is significagkly decreased In
addi tion, such KO mce are resistant to the

devel opnent of experi nental [Eigic encephal onyelitis
(EAE, a nodel of human MsS), cQcktoach all ergen-induced
ast hma, atherosclerosis,ngg/Uveitis Rheunat oi d
arthritis and Crohn's Di s@4se patients have inproved
during treatnment with TNF- a?égf?gonists (e g,
nonocl onal antibodi es and soluble receptors) at dose

" levels correlated with decreases\in MCP- 1 expression

and the nunber of infiltrating neeRophages MCP-1 has

been inplicated in the pathogenesis of seasq and .
OFf s EOm BPPE “i‘afﬁtbﬂP‘Fi"&?"qﬂg‘%}?"iﬁé’e%fgﬁthﬁﬁo&rﬁ%? gfpgonists and

RASAtuTHRSentiag, iy P ahkRiithg\WORT rldsdtedrthilenradidre & gidesnes,
MeP- 1 hgs,also b%en.fo%%ﬂ to induce histam ne rel ease
PGB L OEtasdn # WOUFFL P 8°BUPS Y al | ergi ¢ condi ti ons,

both al | ergens and hi stani nes have been shown to o

t ri ggde prepenginyentign gER praydesd BN QdHEr REXSPERES IEAT NG P asporating 2
EcOnQt R in FEGRRAC BERIrdnit, HibEdHS AleaRIG QS ;& iPRePtHereof
with allergic rhinitis, suggesting the presence of

. C ) I . [ a
SEEPH SRR EBYBHERC 178 SR TCharsTCH! aouH o8 2 Teierend elfgrfyla (D ora.
Forhe 88nfoRitios BBhddidipkaGrr&r CCR2 ant agoni sts for
preventing, treating or aneliorating a CCR2 nedi at ed

i i r di sease resulting
g?%k?%ggﬁﬁﬁtﬁﬁﬁﬂge n%%géigggggﬁ@lynphocyte m gration
to a S’f'hE ?re\ nt anJdti@Mﬁrg&%H to a%omﬁl)dnd gppdg%ﬁt( cited

herein are 1 ncorporate y reference. SUMVARY OF THE

I NVENTI ON X4R;
/’N‘>
RpXs
s
/
—N
\

X3R3
or a salt, isomer, prodrug, metabolite or polymorph thereof wherein

X is absent, alkyl, carbonyl, alkylcarbamoy! or alkylcarbamoylalkyl,

R, is aryl or heterocyclyl, wherein heterocyclyl has an optionally present nitrogen atom and
wherein the nitrogen atom is optionally oxidized, and wherein aryl and heterocyclyl are
each optionally substituted with one or more of alkyl, alkoxy, cyano, halogen, hydroxy,
hydroxyalkyl, nitro, amino (optionally substituted with one or more of alkyl, acyl,

carbonylalkoxy, sulfonylalkyl, alkylcarboxy or alkylcarbonylalkoxy), alkylcarboxy,

-3
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The invention provides substituted dipiperidine
conpounds of Fornula (I) or a salt, isoner, prodrug,

woredoalosdset e or pol ynor ph thereof, which are CQOR2I/US2005/032500

ant agoni sts and are useful 4n preventing, treating or
anel i orating CCR2 nedi ated i nflamratory syndrones,

di sor dgf, ﬁa%nyda@&@szﬁﬁoxly&hr@o@Ue@m%armylaﬁ@@ Llngaﬁ%
The present |nvent| on al so E)FOVI des a net hod

pr everikyhginqatehey gy Bminanisl freaminergya 2ckploRtmited

i nf | angiaynyEHRHaTE carfb:S04GE tarBbny Pl &R AS8rbhMod or carbamoylalkyl
subj ect 'in néed thereof conprising adm nistering t

t n effective anount of a conpound of
:ﬁq8§ﬁgh?f@kﬁT a form conposition or nedi canent

Pl S e e A e o A
(I ) orsuHorfy&Illty ] o cﬁﬂﬂey‘lgllkqmymdyajg ml’l‘&taﬂh@jf |chr®oxyr carbonylalkoxy,
Car borg e bRy b ARegh Dbt Ry TS B Rgroecgn arg wio
aryl amebeheeoﬁykﬁyﬁkomMnsm&1hnhgmen@nyghthhamoanmmnoMkw%
optlonaII¥ eﬁent nltrp en_at om g

ot r ogat oBHRRE, s bSO AP S SR et ar

and hehaamcyﬁkylmaaewmamhﬂopt|onalIy substituted with

one or nore of al kyl, al koxy, cyano, hal ogen, hydroxy,

def] enxtyoal I ydrboxii, tacrytn,acﬁmm&r§191plt;armglag<yn>s Wagdoh$16ked), carbamoyl,
W t on C car pon

Sl T o AP Ry B S R Bk oA T B ST R bgaghom, wherein
al kyl cetreh 0 &, carboidy lalRb ¢y therdiR Dio Byt cabllOopeysentaddox y car boxy,

al koxycar bonyl al koxy, al kyl am no, al kyl am noal kyl ,

sulif SRMhiRM A9 or%%fo@{;t%h%ﬁ@hrb@ﬁ&r}ﬁw sub@tlltlit)éb Skth b B Qukyl,
alkylsulfony am noal

ar box
car borfHoar KBXY; hdeerh ﬁdiﬂlhd& akka%%%cywﬂrw nitrgoAngigo, aminoalkyl,

abs ental}@[anﬁrl]d‘W'kylaB%ohlﬁylhbﬁ%m%N thidA&dyQ8RITb, c@B330acyl, carbonylalkoxy,
(optlonally su bstituted with one or nore of alkyl,

f or my |3 04BGY !, CAEFMPYANY AT RYT (BHOREHY BORYHES Rwybwﬂt%ﬁé more of
nitr o,alkayh,lsmsyy, h 8198 A0MNMrox§ Afi RO R df @fdhoalkyl).

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein X, is absent, alkyl or alkylcarbamoylalkyl.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein X, is alkyl or alkylcarbamoylalkyl.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein X, is absent,

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein R, is phenyl or heterocyclyl, wherein heterocyclyl
has an optionally present nitrogen atom and wherein the nitrogen atom is optionally oxidized,
and wherein phenyl and heterocyclyl are each optionally substituted with one or more of alkyl,
alkoxy, cyano, halogen, hydroxy, alkylhydroxy, nitro, amino (optionally substituted with one or
more of alkyl, acyl, carbonylalkoxy, sulfonylalkyl, alkylcarboxy or alkylcarbonylalkoxy),

alkylcarboxy, alkylcarbonylalkoxy, alkoxycarboxy, alkoxycarbonylalkoxy, alkylamino,
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oxyacyl, oxyacylaryl, oxyacrylyl, oxyacrylylaryl
(optionally substituted on aryl with one or nore of

wa@bdoglozesat koxy, cyano, hal ogen, hydroxy, nitroPCHEHIBI005/032500

or am noal kyl ), oxycarbonylal koxy, am noacyl am no,
am noacyl am noal kyl , carbanoyl, carbanoyl al kyl, urea

quy%mikmu fo%%amocs@rf&mmo‘m@r R ?Ehlfon@ﬁa}ﬂmobacw Ioxy
oxy, _carpano

acré , car onyla kynyl,” car bonyl a
aﬁwiaavwlky SR i o aarpRY 12 KoKy GERRBAM! Caétfamoyldfkyl
I m nonet hyl am nocar bonyl, wherein when X is

car bort &kl e the iR Entdn iisSa QRIpbEHIAIf FY¥rnffl LSRRk 2 sAR dsoﬁ@r prodrug,
is cycloal kyl, aryl or heterocyclyl each optiona

é“L?B’?Pi“F at ey P thgRsel, yhergi Re “anY‘&IT Rejerocys) e mrelwgﬁ%yclyl has

habeaanily stkdexd ditdddRbom adh kax¥inlthdvadSken BYENO¥MtionAliytdxRized, and
am no, am noal kyl, al kyl am no, al kyl am noal kyl ,

t"fﬂe@éﬂ z}gwand Pﬁ?rﬁ%l‘/lck/%lrf 'eqlqlwp%onagémgét%yted 24&9 pne or more of alkyl, alkoxy,
Q?Héoﬁh%%%h KQ¥doxy, GRRK IBREDY, mt@agrhaa@mpha{ahqykub@mu@a Whth ne or more

t1ona substituted on ar w th one or nore of
éﬂf R@ﬂ/l acy|; mﬁzgﬂqu#%gé donykah a@learﬁﬁw alkyjspnanydglkoxy),
@THyT&QﬁbloJ@/ |aDky1cﬁBor@m{BR!/ %ll@f(yctah}%xy El)k@ﬂ)tchﬁbﬁn)l |8kéky CRIBRYREIno,

~of Formula (1) al t rug, netabolite

Selipsaprrne il ?lﬁé‘f%@mlamﬁer%&yﬁw%inﬂ@nla%%ﬁtwba%wfyl B
2bteyhygakdanoyl al kyl . An exanple of the invention is a
conmpound of Forrmula (I) and a salt, isoner, prodrug,
nmetabolite or h .t her eof ereln Xi

|
or al KY1 CaTps @1 VF(%}F)” 15&10083?8% SFYHY i“ﬂ\?éﬁlf |1S8\H/’ef grodrug,
el A pol Qﬁorﬁmﬂlﬁhbﬁw{]ér}amaﬂd& paneﬁ)abf hetdr&@ﬁ'@t ,wh@rfemdfetégqcyclyl

t bol .t
! Bty Sfes PR PRt B erin BB RSkt Nl hosidized
(ah? waﬂémﬁh&ﬁl find hle&ﬂi&’ﬁﬂyl amsagr mlpni‘r@tsallbﬂiultddewmrone or more of alkyl,
t her e ein s. phenyl  or. .
RROLT L) TA'SEe et ath Tk Lorbiol et ke By s with one o
micesefhilkymlatylogaﬁfdmﬂhl@myanﬂifomelkﬁl znk>t1hebcn'y bf dgecurisdn@imkbsy),
optiona wh he
R lsRRL i rPed ke Bk BRERK iR e B powumin
aulfenytaenimfalkal, Kikh1sulfvinkiaxinp, disdsudfonhahiogeky], caypdxyoxay] or
alﬁﬁmg%gﬁgxy, nitro, amno (optionally substituted
r

An example of the invention is a compound of Formula (1) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein R, is aryl or heterocyclyl, wherein heterocyclyl has
an optionally present nitrogen atom and wherein the nitrogen atom is optionally oxidized, and
wherein aryl and heterocyclyl are each optionally substituted with one or more of alkyl, alkoxy,
halogen, hydroxy, amino (optionally substituted with one or more of alkyl, acyl,

carbonylalkoxy or sulfonylalkyl), carboxy, acyl or carbonylalkoxy.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein R, is phenyl or heterocyclyl, wherein heterocyclyl
has an optionally present nitrogen atom and wherein the nitrogen atom is optionally oxidized,
and wherein phenyl and heterocyclyl are each optionally substituted with one or more of alkyl,
alkoxy, halogen, hydroxy, amino (optionally substituted with one or more of alkyl, acyl,

carbonylalkoxy or sulfonylalkyl), carboxy, acyl or carbonylalkoxy.
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nore of al kyl, acyl, carbonyl al koxy, sul fonyl al kyl,
al kyl car boxy or al kyl carbonyl al koxy), al kyl car boxy,

wa@bdoglosaebonyl al koxy, al koxycar boxy. PCT/US2005/032500

al koxycar bonyl al koxy, al kylam no, - 4
- al kyl am noal kyl , sul fonyl am no, sul fonyl am noal kyl ,

al kyl al Koyt aﬁh@f?werﬁllokw S el FbiRal iYdnd 2 GAY, Q@Pﬁyr, prodrug,
acyl, carbonyl al k car banoyl or carbannylalky

é%@éaﬁﬁllltéobﬁohtw}? ‘ﬁ%ré?ft Whsiein X2 & @8 Rpound of Formula (I )
and a salt, isoner, prodrug, netabolite or pol ynorph

t her eqfy, exm 3 Sf e Riverti®n arado Bur'l'inf Eérﬂﬁy&(h)yind aWheIs8mbr, prodrug,
het er ocy Cl%& gﬁ an opélonal resent nitrogen atom
AFHORE PRy PR hFEPloBFHeIar oM a'Y opti onal | y oxi di zed,
and wherein aryl and heterocyclyl are each optionally
subst IAInUatxﬁdeWOI the DRENtGF iAo pOfndalf kyﬂmulaarll)mkm salG ysamex, prodrug,

h
CoRGhar 19 TeTRL et ShCn e Neist TRiseE b ingsggpnelly subsitted.
aGlone 6h&r0 BRI Koy, a8l fudyiakK vt carlsdnkialke@y) DEXYo, Bitro, alkoxy,

gFrE%yg%rrt&%gtélkg#ﬁgg cy]a?a)ilzg%/g' gi%&é ylyl, oxyacrylylaryl (optionally
abtomyeaah b@/mwltﬁlbwynoréswaﬁl@nyill\am ljaa,no halogen hydroxy, nitro, amino or
sulfogé an1nq§ hﬁ glk Isukfonylam 0, lkyl. carb L

AT ROV RS AT OB By MRy 2B noalky, carbamoy
cabhasydial kesyor uAaalexanpl e of the invention is a

conpound of Formul a (I) and a salt, isomer, prodrug,
met ab t her eof erein R

or %enreé%rpgle yf)t%e VI\}I)]/%nrtlgOP i %cgpng?%ngf\g?g)/rlmu (S) and a salp 1som¥r prodrug,
mmdbolmabi polypnestentreof, WhﬂglerRa a:thymoaylmmgeﬁr erlnmoi(dfpaondlly substituted
V\htth grnmc?féﬁe%lixﬁ foprrt@i %@)z?laiyfonv)ial l%regdrbong‘ﬁkoxy% zﬁkoxy, carboxy,
saﬂbsﬂylldlkuxgcbxwd.yh omeryQﬂaryMD;eloOEEllya:hk%tutedainkxqﬁymthcoyammom of
(hglls%c.gloor% g]troédr 8%1 on)? Ingath%%ﬁz% lﬁrgpnlgtr zgnrlr%(lgaecyla mo[illla/l carbamoy! or

acyblkylcar bonyl al koxy, sul fonyl al kyl, al kyl car boxy or
al kyl car bonyl al koxy), al kyl carboxy,

al kyl (}\%rngrg%lla ?# %E?ﬁ(em%k kﬁo%%o%% 19'1%)9{ Formula (I) and a salt, isomer, prodrug,

al koxycar bo ny amn
sugkdoolnry pamnlmpm(shbreofawkgrblglm ﬁmytoamhn]@gen amino (optionally substituted

Q\l tlf%ng‘gl a?}EXl' QWI%%)}? l. z o?@ﬁﬁyl ofi@fﬂ;o falkoxy) alkoxy, carboxy,

car ony OoxXYy. exa e |nven 1on 1S
sonrpolailthbxpf oxFesy humcr(ymlphamd (eptigedlly sutisgipdron pbfmbwmkgqne or more

of halogen or nitro), oxycarbonylalkoxy, aminoacylamino, aminoacylaminoalkyl, carbamoyl or

ureaalkyl.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein X5 is carbonyl, acyl, acyloxy, acrylyl,
carbonylalkynyl, carbonylalkoxy, carbamoyl, carbamoylalkyl, thiocarbamyl or

iminomethylaminocarbonyl, wherein when X is carbonylalkoxy, then R; is optionally present.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein X is carbonyl, acyl, acyloxy, acrylyl,
carbonylalkynyl, carbonylalkoxy, carbamoyl, carbamoylalkyl, thiocarbamyl or

iminomethylaminocarbonyl, wherein when X is carbonylalkoxy, then R; is optionally present.
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nmet abolite or pol ynorph thereof, wherein R is aryl or
het erocycl yl, wherein heterocyclyl has an optionally

w@e@sesds2ni t rogen at om and wherei n the nitrogePCBUSINNG/E32500

optionally oxidized, and wherein aryl and heterocyclyl
are each optionally substituted with one or nore of
al kyl ,Anadxk@yy of fhalegeion 1d’hydﬂ>lfr©¥1ynd oanrbmu(@mnwnal kigpmer, prodrug,
sug% tuted with onq,o nor._e , of Eé @ ¥

8(“1‘9 PaP%WP*bF“e@B ¥ ?.f?l'nzﬁ; ksyqyyloal ra&»&, etgreg,)[clyépach optionally
@awsbm&mgaih;@awr mA:a oema);‘mdl&x@fcyﬁrﬁtﬁhilﬁ@e&m}tyﬁﬂhﬂs a¥koxytrihalo,

ound of Formyl a rodrug,
Tt BBo oo poL Sy b AR sl ok g By nelo.
QErbbet @nlfy:DQ}(r@br}&hall\dW &fdﬁidﬂloﬂﬁiﬂaﬂﬁyﬁlk)éi %pa&]ya(bptlonally substituted on

na resent at om an erein the
r?ﬁfrw Yo ol BrAorROlg H&YI ol 521185&“&? S8 T B RnoalkyD
phenyl and heterocyclyl are each optionally
subst IAtnLHx@rdpl\ﬁllof fhe Oiventioh Nmfoﬁlpeiﬁndaiflﬁyﬂmu Ak Y salt, isomer, prodrug,
haI dr ox [ L onal bstlt
R e PR RGP “ReS R R by ey B iOestid Bt
&yilérﬂnyhﬂaktkmhd WltE adxexyore ﬂ(hWyl alkoc@ k pmnyHaddgkiXxkyltrihabo,
he invention

- ex | e, of compound of For nmul

S THETE nEP SRS, G PSR s pelO Bodh,
plﬁbzykmtrrmhlotda&foepfdcylVdﬁ&)bﬁ?jlﬂk&@ {tasbaabgleatrbamkfylaﬁoyaﬁmirﬁ (oﬁtionally
t he .j nventi S a co d For, nula and al t
R R AR S A e
whetoaikp) X2 i s al kyl . An exanple of the invention is a
conpound of Formula (1) and a salt, isoner, prodrug,

Lr%fg%l‘“l etx mi())i OPt(r'-}_:ll’ yng%]!’tgg 1st(a2ceotrmep§1|§1néil q%grrnﬁ.\by(tl)%d a%ea\t,\}aopﬁr, prodrug,
(meabohte rwop@yrofrplathksebf, whereimys is cazclyahl}\ylsmheﬁ)d m:y htad:rkzgmlybcach
{1€n91p%// %u%lstlﬂut)e(é(lv‘lth Sxa%grlﬁoré’u)ftaﬁ k\g)éydno Ck%{ llklyltrlhalo
@Waﬁnw g/lhadryky, tompt mrmnalahynoslkbba KYlahiad, zrhlrylcamycbalkml ttnoalkyl,
e.. of ,
gtﬁ\tge}lg{lmmg ca%ox?aﬁx carb%h%/%];éyXyb%y%ﬁ% légas%a%gi by vFXFHhQ&SX
doptivozlyysh kstriutagl, onaphremyb ey breendr mwad yalkyl, e xpkyatrelpgen, hydroxy, nitro,

%Q&Qﬁgg%hgbﬁ%g urea or ureaal kyl. An exanple of the

invention Is conmpound o Fornula (1) and a salt,

i soner, prodrug,
An example ot the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein R; is cycloalkyl, aryl or heterocyclyl each optionally
substituted with one or more of alkyl, alkoxy, halogen, alkyltrihalo, alkoxytrihalo, nitro,
thioalkyl, thioalkyltrihalo, carbonylalkoxy or aryl (optionally substituted on aryl with one or

more halogen).

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein Rs is cycloalkyl, phenyl or heterocyclyl each
optionally substituted with one or more of alkyl, alkoxy, halogen, alkyltrihalo, alkoxytrihalo,
nitro, thioalkyl, thioalkyltrihalo, carbonylalkoxy or aryl (optionally substituted on aryl with one

or more halogen).

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein Rj is cycloalkyl optionally substituted with aryl,
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net abolite or pol ynorph thereof, wherein R2 is
hydr oxy, hal ogen, am no (optionally substituted with

won@eosesepr e of al kyl, fornyl, acyl, sulfonyl ab&plUSmN5/032500

car bonyl al koxy), al koxy, catboxy, carbonyl al koxy,
oxyacyl, oxyacrylylaryl (optionally substituted on

avbéJreMryhs oftn@ly sibdtieutdf willpdre @e mofof BIkYY &koxy, halogen, hydroxy,
6{He/carbonylalkoxy, am noacyl am no,

[P GIEIGAAMHSHEKRY I | carbanoyl or ureaal kyl. An
exanpl e of the invention is a conpound of Fornmula (1)
and a /Sraéﬁampieﬁ‘o@ﬂ‘ﬁﬁnveml’dhdf M@mﬁ@&fdc&&f@ohﬁlﬂa @y aral sydpdgater, prodrug,

t her eof ereip Ri
(BRSPSt PR G oAy ihsigied with ary
fotenain aryBi€ ¥htionsiul dubstiydiad Wi orefor @afednybgdnkoxy),

al koxy, carboxy carbonylalkoxy ~oxyacyl ,

oxyacr h 0 tlona ubst d p
with d%rnggﬁ-n Et#glegrf e éﬂndb%ﬁ ?ﬁs?fjr]%)jmu a (I?and a saln 1somer, prodrug,
oxgtﬂﬁ)hbcmysblgxlnkmpxmereamMGamymammmpuona ly substituted with one or more of

am nogcyl am noal anp: ur eaa

i L SR S MR S S T

adh}dllmlsalatkylahﬁ@ﬁmy thpfab@l‘ thjoalkyiatibda@ Ickibex yo kicyjh @hpom gikoxy,
| re| | i s carbonyl, acyl, acyl oxy,

‘@ﬁvaYC”E% %yﬂg 'kynyl , carbonyl al koxy, carbanoyl,

car banoyl al kyl , thiocarbanyl or
ininonﬁmhyhahkmdwanbmnmh$amhmmemhmwmemﬂxab$MaSMtBomm‘pmdmg

et‘?ooFYe of Po ﬁ&’ph {he?eo{' R%erem I?p onqlolryjyc[ghfﬁﬁnﬁtmewlt? f)sme or more

I 'nvent'i on
aafdlkal slabxy,. hdlsg@naﬂkyltphajd,raU@;<ytmlakhlgactirm}e ngmo, Puhy,reptmpialkyl,

ahl?yr o awaean?r{oallké Lh? H(?[ pn?&x){ ’ltrlfffl c&rBW cgﬂg)ré%rbw z}lkoxy,

acry car ony
aardaanmziyir aehrkzyhoylatllm ocar banyl or
i m nonet hyl am nocar bonyl, wherein when X is

car boanL @{gh?ﬁyo’f Ihtehrwgnt%% 1% 2c o'tll"?J]g'fl Flo 195 §§8ﬂita salt, 1 efqyrodrug,
exanp 0 Invention Is oun Fornu (n

@at@h@airpolymsmhﬁrerwbmteud% lmhctmpwlé ﬂwtltptyriy\mbrophor more of
tahl%rl dﬂioxy Vt\fgﬁtr ﬁl‘??lhla].% ¥, Irygﬂlllléyrtmo &MQ{AI d\Qrthlo%lkyltnhalo or

heterocx eac optional Ty substitute one or
narengtlkedykyl , al koxy, cyano, hal ogen, al kyltri hal o,
al koxytrihal o, hydroxy, nitro, am no, am noal kyl,

talhkyl qu(m l&?mpﬁ:ldl‘FWememl iKY bompollh @& B6Yrhula (1) and a salt, isomer, prodrug,
I 0a ri
metabollteyor polymorph thereof, wherein Ry is phenyl optionally substituted with one or more

of alkyl, alkoxy, halogen, alkyltrihalo, alkoxytrihalo, nitro, thioalkyl, thicalkyltrihalo or

carbonylalkoxy.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein R; is heterocyclyl optionally substituted with one or

more of alkyl, alkoxy, halogen, hydroxy, amino or aminoalkyl.

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,
metabolite or polymorph thereof, wherein Rj is heterocyclyl optionally substituted with one or

more of halogen.
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car boxy, acyl, carbonyl al koxy, carbanoyl,
car banoyl al kyl or phenyl (optionally substituted on

w@beapbssar t h one or nore of al kyl, al koxy, hal POEUS2005/032500

hydroxy, nitro, am no or aminoal kyl). An exanple of

the invention is a conmpound of Formula (lI) and a salt,

| SOMBrAn ALATEUGe FELARAIL 4 & AeERRRD S BRaraot . ,
mherelﬁlRB ?e 'S I oal yl r@J fpor hete?%cyé Iyl lgggﬁpmdmg
opatabshglor polsmeys F}l‘é@@%&hwetnh one or nore of alkyl,

kos cyano, Ikyltrlhalo alkoxytrlhalo,
ﬁéd?é%?“ ﬂPH“Mgﬁﬁ%EOﬂéﬁVnoalkyl al kyl ami no,

al kyl am noal kyl , thi oal kyl , thloalkyltrlhalo car boxy,
byt 2yl hpisiogichil kel kesrorarbyhas ag awt@aﬁtyynr%wwéymtr%?n atom and

aryl (%Fél@ﬂ@“t%%%%%ﬁ iStOH!:l&gHQQXI@l&éH attd WHR &y Ofnd MBE B cycly! are
of al kyl, al koxy, hal ogen, hydroxy, nitro, am no or

am nozPRyepfionally s@ea%pewafonf hrerﬂ@rﬁvéﬁbilcﬁhkqxs halogeivpslipy. amino
of FOV(HMloﬁal(ﬂ ib@ﬂﬁedﬁwﬁ?&n& or SRR hiky PEQH ion IBLAPG i t e

or polynorph thereof, wherein R3 i5s cycloalkyl phenyl

or hetsBHBASIN) caghext aPtor sarhemiAlkonbst i t uted with one

or nore of al kyl, al koxy, cyano, hal ogen,

| dhkymﬁmﬁhaﬁbﬂ,alkoxytrihalo, hydroxy, nitro, amino,

am noal kyl, al kyl am no, al kyl am noal kyl, thioal kyl,
ﬂhho@hkybﬂmkﬁmﬁ@mumambmxywsammhuabanhmayfabMQXWkw,mnnﬂ,me
car banp a hen (o 11 ,

cunst 1EtrEhOATRN oy Ui Gt BB TR egY orvecn
aIkoxyuyhmﬁﬁg@hmpMymnpx&uumbqommymwﬂnmeormankmbabgmb)mn@,

An exa e 1 nvent a_comnpo Fornul a
(1 ) angg?cailebsog lﬁﬁoxysamlnoacylanm}fr ammozrlré[rﬁ-bnor”t carbamonpor ureaalkyl,

R Rl TGS e Bt %ﬁ’?'@ﬁ%ﬁw o)

YTFTKG Q:Eirbaﬂﬁkyh kylaﬂhK)Oafyam)h!a} mgﬁﬁnet}@ltl‘}rf]r)dhdclﬁﬁ)bﬂ Owhr?relm when X is
oxytri i oal kyltri hal o,
carboﬁ?ﬂ@?ﬁﬂ&?ydpabgyf°?5ﬁ$%ﬁ%§FW "WYubstituted on aryl
wi th one or nore hal ogen). An exanple of the invention
iRs 150YE IR Bl SeR9p YR aac(hloytl%may SPEpie WitG gRsgr more of alkyl,

prodr Uaﬂkoxl{”nfh %@@H h1kﬂzrmalopmakwhmla 1€ 06ediky WhBHIRIIRHHRS,

is cycloal k y or heterocyclyl each
carbonylal}\oxy or aryl (optionally substituted on aryl with one or more halogen).

An example of the invention is a compound of Formula (I) and a salt, isomer, prodrug,

metabolite or polymorph thereof, wherein X;R,, X R, and X:R; are dependently selected from

Cpd XiR; X R, XiR,

1 CO;H -4-Cl-phenyl C(O)CH=CH-3,4-Cl,-pheny!
2 COH -4-OCHa-phenyl C(O)CH=CH-3,5-F,-pheny]

3 C(O)OCHa; -4-OCHjs-pheny! C(O)CH=CH-3,5-F;-phenyl
4 CO,H -4-Cl-phenyl C(O)CH=CH-3,4,5-F;-phenyl
5 CO,H -4-OCHs-phenyl C(O)CH=CH-3,4,5-F;-phenyl
6 CO,H -indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
7 CO,H -indol-3-yl C(O)CH=CH-3,5-F,-phenyl
8 CO;H -5-F-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
9 CO;H -5-F-indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
10 CO,H -indol-l-yl C(O)CH=CH-3,4,5-F;-phenyl
11 COH -CH;-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
12 CO.H -CH,-indol-3-yl C(O)CH=CH-3,4,5-Fx-phenyl



optionally substituted with one or nore of alkyl,

al koxy, hal ogen, al kyltrihal o, alkoxytrihalo, nitro,
wo bioeabdsyt , t hi oal kyl tri hal o, carbonyl al koxy opPCBEUF1005/032500

(optionally substituted ontaryl with one or nore

hal ogen). An exanple of the invention is a conpound of
Fergul 8 f1) and ggalt, isomer, progrpg, metabolite or

suBst i (@A t h-iBgB-yl - 7 - wher ei nCEH=CE-DHF iForbany
sybsti tpted,uv t hignesgn more of al kylo)cal=oexy4,5-Fa-phenyl

oo Lo oY Bt Gl o0 conpab kB 4 SParpey!
198 and a €4LH, | songrOHpndtiByy, met aboli@EHCHsbSFiphephi
t h r eOf Wner ein SR'\?’HCFO)\A}?E 1&%' «él 0@ (b)@i]{a-bl}ﬂ_% 4F -F3-phenyl

substltuted wth I I'sS option

suBsti C8:Hd wit h-igi3od nore of haI GO H=AH- %%&&rﬂhényéf
the i mcenti on i s.zF-g@epRYNd of For mat@cH= ):Hamdca, ghahl ,

rrer drug, bolite or poly f ‘
\/\,2 rei iy is ary f%igt |?onal |y subst ﬁ?@gé{dg W%{]W%SWé or
mai e oﬁQaHkyI atlkeyCHhalkoger, al k¢I@)XCH¥&He3,5-F-phenyl

al2koxytdd hal o, hm#(fo@)ﬁ}&’l nitro, am n@(O)@m-@@lai Jﬂt -phenyl
aI kyI am no, al kyl am noal kyl, thioalk

RPoal KHr i hal o;indkPibxy, acyl, caF&ﬁﬁ‘&ﬁk‘bW? -phenyl
can bamuy),Hor car arndbad-kyl . An exagpb)EeHelCH- he,Fq phenyl

i nyenti is ac aun of Fornula
¥ Ay YIeoH ’%Iytle or I‘IL Cﬁln%ﬁlaiir fphenyl

i Somer,” Prodr ug, et A pol y
wWRér ei €08 i s pheﬁﬂ(QCHomﬁDloﬁﬂﬂl ly sub§t@)t3lbi=§éﬁ -9 -Fhplengl

O{z&mrgmﬁ Ial ky! on&(ﬁJ]B gxy., thal ogen, afdyy h—lt—CHh;ﬂJeﬂ’yl

al Koxytrli nal o, ni ro, amn am n

alRyl afihB, al kyr‘&%?ﬁdlu kyl, thioal EW RD9%, SHeny

‘t Rboal IK&d,Hr i hal 0;5-XHEO@&H; mcmt)%lyl c aChoH=aHKD%¥;-pheny!

capbampy] jyor car hagbyl. %'dlﬁﬂg exag@ glﬂ‘?s F;-phenyl

|nvent|on is a conpound
i Sbmer CQfodr ug, -etiaddidiite or poly Eﬁ*@ﬁe}‘ééﬁ phenyl

wherei wdB i s ar yhdompiyi onal |y subst Cg@mg h\é/hylh one or

aF kix%@a S L O —

CO.H -indol-3- yl C(O)CH=CH-4-Cl-phenyl
35 CO:H -indol-3-yl C(O)CH=CH-3-CFs-phenyl
36 CO;H -indol-3-yl C(O)CH=CH-3-Br-4-F-phenyl
37 CO,H -indol-3-yl C(O)CH=CH-4-OCH;-pheny!l
38 CO;H -6-OCHa;-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
39 CO;H -6-F-indol-3-yl C(0O)CH=CH-3,4-Cl;-phenyl
40 CO;H -indol-3-yl C(O)NH-3,4-F,-phenyl
41 CO;H -4-OCHas-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
42 COH -7-OCHj;-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
43 CO,H -indol-3-yl C(=S)NH-phenyl
44 CO;H -indol-3-yl C(=S)NH-2,4-F,-phenyl
45 CO:H -indol-3-yl C(=S)NH-3,5-Cl;-phenyl
46 CO;H -6-Cl-indol-3-yl C(O)CH=CH-3,4-Cl;-phenyl
47 CO;H -5-OCH;-indol-3-yl C(O)CH=CH-3,4-Cl,-phenyl
48 CO;H -indol-3-yl C(O)NH-3-Cl-4-F-phenyl
49 CO-H -indol-3-yl C(O)NH-3-Cl-4-CH;-phenyl



car bonyl al koxy. An exanple of the invention is a

conpound of Formula (1) and a salt, isoner, prodrug,
woredoahedset e or pol ynor ph t hereof, wherein R i spoh®s3005/032500

optionally substituted withione or nore of alkyl,

al koxy, hal ogen, al kyltrihalo, alkoxytrihalo, nitro,

t kipoal &yR, thioaki®ltrihalo or carbxml al koxy. An

a8 CER 1 SonBeo Bbar g, et abor ITE O CRar Jap e
t Ber eoCO:Mher ei n-iRidl-3-yhet er ocyclyl ©FNONEAE)-3,5-F,-phenyl

sybsti i,gd w thgpesqf nore of al k&’f =N}2§‘H@6®) 345 Fs-phenyl
halogen “hydr oxy, am no _or am of

3 b0t on 1 &2 ASHSSrieror NG NCIS A
Isorrer CopHodr u%, tlmu alyo: | Ite ontr pol l}’(ID:'NIDNﬂ-l{GE(DE?—Faphenytlh
et e 0 i ona ut e W
wagrei p g is heteroeyel yl op b cghstdtuted wt

one or nore of haToge An exanple o inve
aSeonp&@d of Forimdel-a-y{1) and a sal €E(=S)¥deBr-phenyddr ug,

ey aboldg,g or poliyfspsRh thereof, m@(@m Xerl-8.cabReyt -
aIkyI ar _al kyl carbanpyl al kyl, R is_ar

hef er o&elty| | mhéW@ﬂﬁyheterocyclyl ﬁ§§¥%h3851ﬁ8ﬁﬁF%y
‘pﬁ@sentantrogenxmmoanﬁnd wher ei n t 0EO)THECOigRNOabgiy] S
ORE 1 ON oxi di d wherein ar rocycl vyl
a?g eag%J%ptlonaﬁ(é s?gstltuted W t &8§gd8?%15 Om%ﬁ
aPkyl, C&Koxy, hanwsgén! hydroxy, antHdCHsHHoRHI-PYeny]
‘ se@zt I U@)ZHE Wt h.iQRes3gr n}nrlekor)al klo)cacyh.3- “F-pheny!
on OXy O nyl al ky C
bon&ﬁﬁhkoxy %ﬁfré bsent or alk (%8%2Cﬁgi%ga$%&ymwnw
hé# 0ogeROdm no (opiol-d1yal |y subst it uCes)MH 13- Oh@hoy!

carbon&ﬁg EgLy)fQ&#%k %afggrbEQLTO” k@ }CFkSF henyl

0RYacylO:Bxyacr ytigdokpy optlonallycgﬁb ifﬂ@ﬁﬁﬂoﬁwnﬂ
asvl wicddgHone or -ifaer-e-ypf hal ogen or c{)NHOI-C1-4-OCH;-phenyl

car | al koxy oacyl am no,
noag§f§n1noalﬁv1?gbgrbanoyl or ufFERARS;((O)IOCH:-phenyl
69

CO,H -indol-3-yl C(O)NH-4-OCHaj-phenyl
70 CO,H -indol-3-yl C(O)CH=CH-3-CHj-phenyl
71 COH -indol-3-yl C(O)CH=CH-3-Br-pheny!
72 CO,H -indol-3-yl C(O)CH=CH-3-OCHa;-phenyl
73 CO.H -indol-3-yl C(=NH)NHC(0O)-3-CF;-phenyl
74 CO-H -indol-3-yl C(O)CH=CH-3-F-4-CHj-phenyl
75 CO,H -indol-3-yl C(O)CH=CH-3-F-4-CF;-phenyl
76 CO,H -indol-3-yl | C(O)CH=CH-3-CI-4-F-phenyl
77 CO-H -indol-3-yl C(O)CH=CH-4-F-phenyl
78 CO,H -indol-3-yl C(=S)NH-4-CH;-phenyl
79 COH -indol-3-yl C(=S)NH-3-CF:-phenyl
80 CO;H -indol-3-yl ~ C(=S)NH-4-CF;-phenyl
81 CO;H -5-NHC(O)O-C(CHa)s- C(O)CH=CH-3,4,5-F;-phenyl

indol-3-yl

82 CO-H -6-NHSO,CHj-indol-3-yl C(O)CH=CH-3,4,5-Fi-phenyl
83 COH -5-NH;-indol-3-yl C(O)CH=CH-3,4,5-F5-phenyl
84 CO,H -indol-3-yl C(O)NHCH;-3,4-Cly-phenyl
85 CO;H -indol-3-yl C(O)NH-3-Br-phenyl

86 COzH -indol-3-yl C(O)NH-3-Cl-phenyl



w@e aooeasasyt al kyl ,

X is carbonyl, acyl,
car bonyl al kynyl

acyl oxy, acrylyl,

car bonyl al koxy, carbanoyl,
t hi ocar banyl or
vRerein when X3 is
then R3 is optionally present, and R3
or heterocyclylxqgch optionally

hal ogeﬁ(O)é]G&yl tritisl-8y] al koxyt ri hal 6(O)RHEER. 34.5-Fx-pheny!
t@goalkyJH t hi oaljjgel.t il hal o, car bong{@NKOXY-Phendr V!

(Gpt ol substLgLeR on ar! wiDSRE SEIBE o

ogeﬁ Han exa
F90mJI aopM) and and®aBiy] isomer, prod(YH-4vEipadiolite or

pgl yno t her eof. ein X2R2 X1

dgLendgg%y selecthéMESLH1de X2R2 XﬁkDNgﬂﬁgéigg?o 2H
-820 - pReflyl C(O@4ESHL 3, 4- A 2- phehid)CH=EHe}-DNA.-phengicH
3ophenylo, (O CH=G}#.B351 F 2- phenyl 3C@§>@H@@H3ér9§h&1

2ﬁ’he”‘éﬁ>éﬁyo) & octapingoZ-B S neiReicimeny!

PCT/US2005/032500

i m nonet hyl am nocar bonyl ,
car bonyl al koxy,

- 45 OCHC&BhenyI G(@EHJI—tnG‘H—By 4, 5 F r Cahaily3 461, phen2H
oo opl O GEBEGE S PR 8 g
_87F- | GOH- 3- yI dY)-Bpt-CH- 3, 5- F 2- pﬁ(é??WH »Ce- @ezﬂ
585 : adoh - 3- ylo GRdQ)-GHFCH g g 5- Fh3€(m&myi -CHQ pher)
bpngoF%§% |C£x%» ’,’ F prﬁeﬁgﬁbkél%fég(%wnﬂ
- -1 QK- 3- vl @do)-GECH- 3, 4, 5- F 3C(ihdihly},4-~(C1s)-piendl3
1@ C%j‘{' i ndol 3i§do¥-|3-yq O CH=CH 3, 4C§J)ﬁP§3-@h§-ﬁyér-phenyl
102 CO;H -indol-3-yl C(O)NH-3-CH;-4-F-phenyl
103 CO;H -indol-3-yl C(O)CH=CH-thien-2-yl
104 CO;H -indol-3-yl C(O)CH=CH-thien-3-yl
105 COH -indol-3-yl C(O)NH-3-F-4-CHj-phenyl
106 CO;H -indol-3-yl C(O)NH-3-CF;-4-CHj-phenyl
107 C(O)NH; -indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
108 CO.H -7-OCHj;-indol-3-yl C(O)CH=CH-3,4,5-F5-phenyl
109 COH -5-NHSO,CHa:-indol-3-yl C(O)NH-3,4-Cl,-phenyl
110 CO.H -indol-3-yl C(O)NH-2,3-Cl,-phenyl
111 CO;H -indol-3-yl C(O)NH-2,4-Cl,-phenyl
112 CH,0OH -indol-3-yl C(0O)CH=CH-3,4,5-Fs-phenyl!
113 CH,0H -indol-3-yl C(O)CH=CH-3,4-F,-phenyl
114  CO;H -indol-3-yl C(0O)CH,0-3,4-Cl;-phenyl
115 CO,H -indol-3-yl C(0O)(CH;);-3,4-Cl;-phenyl
116  CH,OH -indol-3-yl C(O)CH=CH-3,5-F,-phenyl
117  COH -indol-3-yl . C(O)NH-2-F-4-Cl-phenyl
118  C(O)OCHa -7-OCHj;-indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
119 CH,OH -indol-3-yl C(O)CH=CH-3-CF;-phenyl
120 CH,OH -indol-3-yl C(=S)NH-3-CF;-phenyl
121 CH,OH -indol-3-yl C(O)CH=CH-3,4-Cl,-pheny]
122 CH,OH -indol-3-yl C(=S)NH-3,4-Cl,-phenyl
123 CH,OH -indol-3-yl C(O)NH-3,4-Ci,-phenyl
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148 CO,H
149 COH
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CH.CH;
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155 CH,0H
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157 CH;0OH
158 CH,OH
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-indol-3-yl

-indol-3-yl
-4-C(O)OCH;-phenyl
-5-C(0O)OCH;-indol-3-yl
-5-CO;H-indol-3-yl
-CH.C(O)NH-benzyl
-CH,C(O)NH-benzyl
-pyrrol-3-yl

-1H-pyrrolo[2,3
3-yl

-1H-pyrrolo[2,3-b]pyridin-
3-yl

-1H-pyrrolo[
3-yl

-indol-3-yl
-pyrazol-3-yl

-b]pyridin-
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-indol-3-yl
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C@@H—Qﬂyl 5-F,-phenyl

C(O)NH-3,5-(CHa),-phenyl
C(O)NH-3,5-(CF5),-phenyl
C(O)CH=CH-3,5-F;-phenyl
C(O)CH=CH-3,4-F,-phenyl
C(O)CH=CH-3,4-Cl,-phenyl
C(O)CH=CH-2,4,5-F;-phenyl
C(O)NH-3,4-F;-phenyl
C(O)NH-4-SCF;-phenyl
C(O)NH-4-OCFs-phenyl
C(O)NH-3-SCHa-phenyl
C(O)CH=CH-3,5-F,-phenyl
C(O)CH=CH-34,5-F;-phenyl
C(O)CH=CH-3,4,5-F:-phenyl
C(O)CH=CH-3,5-F;-phenyl
C(O)CH=CH-3,4,5-Fs-phenyl
C(O)CH=CH-3,4,5-F;-phenyl
C(0O)CH=CH-3,4,5-Fs-phenyl

C(O)CH=CH-3,4,5-F;-phenyl
C(O)CH=CH-3,4,5-F;-phenyl

C(0)-benzo{b]furan-2-yl
C(O)CH=CH-3,4-Cl,-phenyl
C(O)CH=CH-3,4,5-Fs-phenyl
C(0)-5-Cl-benzo[b]furan-2-yl
C(O)CH=CH-3,4,5-F;-phenyl
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wa@bkbos®36527 ndol - 3-yl C(O) CH=CH 3, 4-d 2- phenyl BOT/CSL02bB2500
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?-indol 3-yl C(OCH=CH 3,5-F 2-phenyl 4 2 C O 2H
’?lndol (O CH=CH 3, 5- K, 2- phenyl 4 3 C O
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c&o ) CHECHF 3, 4- O henyl 47 CO02
ol - gHyp HC( o) (:lél-_QﬁllI 2. phenqu(Ong @;Hé Bi-¢-F-phenyl
- mdol €BoH C( O)N@@{Qndcﬂ-sl?ymhenyl G(ACEB=CHZA}-Cl,-phenyl
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21qa1hen9H GH1 C OSFCHiindwi3-8-yl O =N NHECE), BF sptienyl

21@419”% & CO %"d)c}'{ nﬁls’ém?ylw C(—'\U)d\'t'ﬁé@{ 335 Richyl
%I;e |~ 53 co - i ndol

% o R ORI C O 2t CDRHaR A Frpheny)
C(@NH) NHQQI@) 32F6|abre1myllnd<55 )@OOZE'H -C@mjoH= GH)H 4,5-F;-phenyl
N F n
226—82) NEHSO% heﬁi}‘le éQ/J %‘go 2H -indo &th C%(% Ell-kpge%
316 O Cphlehy| 58 5€E @d@H-¥li ndol - 3- yl CEOIREHS - IEFheny!

410 phepydy -5-F-indol-3-yl C(O)CH=CH-3.4,5-Fs-pheny!
171 CH,0H -5-F-indol-3-yl C(O)CH=CH-3,5-F,-phenyl
172 CH,0H -5-F-indol-3-yl C(O)CH=CH-3-Br-4-F-phenyl
173  CH,OH -indazol-3-yl C(O)CH=CH-3,5-F,-phenyl
174 CH.OH -benzoimidazol-2-yl C(O)CH=CH-3,5-F;-phenyl
173 CH,0OH -benzoimidazol-2-yl C(O)CH=CH-3,4,5-Fs-phenyl
176~ CH,OH -benzoimidazol-2-yl C(O)CH=CH-3,4-Cl,-pheny!
177  CO;H -indazol-3-yl C(O)CH=CH-3,5-F,-phenyl
178  CO:H -5-NH;-1H-pyrrolo[3,2- C(O)CH=CH-3,4,5-F;3-phenyl

b]pyridin-3-yl
179 CO;H -5-NH;-1H-pyrrolo[2,3- C(0O)CH=CH-3,4,5-F;-phenyl
c]pyridin-3-yl
180  (5)-CH,OH  -4-OCH;-phenyl C(O)CH=CH-3,5-F,-phenyl
181 (R)-CH,OH  -4-OCHj;-phenyl C(O)CH=CH-3,5-F,-phenyl
182 CH,OH -pyridin-4-yl C(O)CH=CH-3,5-F;-phenyl
183  CH,OH -pyridin-4-yl C(O)CH=CH-3,4,5-Fs-phenyl
184 CH,OH -pyridin-4-yl C(O)CH=CH-3-CF;-phenyl
185 CH,0H -pyridin-4-yl C(0O)CH=CH-3,4-Cl;-phenyl
186  CH,OH -pyridin-4-yl C(O)CH=CH-3-Br-4-F-phenyl
187  (5)-CH,OH  -indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
188  (R)-CH,OH  -indol-3-yl C(O)CH=CH-3,4,5-Fa-phenyl
189  CH,OH -benzo(1,3]dioxol-5-yl C(O)CH=CH-3,4,5-F;-phenyl
190  CH,OH .-benzo[1,3]dioxol-5-yl C(O)CH=CH-3,5-F,-phenyl
191 CH,0OH -5-NH;-1H-pyrrolo[3,2- C(O)CH=CH-3,4,5-Fs-phenyl
b]pyridin-3-yl
192 CH,0OH -4-F-phenyl C(O)CH=CH-3,5-F»-pheny!
193  CH,0OH -4-F-phenyl C(O)CH=CH-3,4,5-Fs-phenyl
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-indol -3-yl C(0) CH=CH 3- F-phenyl 63 C O 2H -i ndol - 3-yl
C(O CH=CH 3,4-(CCH 3)rphenyl 64 C O 2H -i ndol - 3-yl
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Co§) CHeeba: 4. 5- h.dchRhgnv C(O)CH=CH-3,5-F»-phenyl
204 CO,H -2-CH;-indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl
205 CH,0H -7-oxy-1H-pyrrolo[2,3- C(O)CH=CH-3,5-F,-phenyl

b]pyridin-3-yl
206 COH -4-NHSO,CH;-phenyl C(O)CH=CH-3,4,5-F;-phenyl
207 COH -1H-pyrrolo[3,2-b]pyridin-  C(O)CH=CH-3,4,5-F;-phenyl
3-yl
208 CH,0OH -1H-pyrrolo[2,3-b]pyridin-  C(O)CH=CH-3,4-Cl,-pheny!
3-yl
209 CH,0H -4-NHSO,CHj-phenyl C(O)CH=CH-3,4,5-Fs-phenyl
210  CH,OH -4-NHSO,CHj-phenyl C(O)CH=CH-3,4-Cl,-phenyl
211 CO,H -6-F-indol-3-yl C(O)CH=CH-3,4,5-Fs-phenyl
212 CH,OH -indol-3-yl ‘ C(0)-2-(3,4-Cl,-phenyl)-
cyclopropyl
213 CH,NH- -indol-3-yl C(O)CH=CH-3,4,5-F;5-phenyl
C(O)CHs
214  CH,NH- -indol-3-yl C(O)CH=CH-3,5-F;-phenyl
C(O)CHi
215 CH,NH- -indol-3-yl C(O)CH=CH-3,4-Cl,-phenyl
C(O)CH;,
216 CH,;NH- -indol-3-yl C(Q)CH=CH-3-CHj-phenyl
C(O)CHs,
217  CH,NH- -indol-3-yl C(O)NH-3,4-Cl,-phenyl
C(O)CH,
218 CH-NH- -indol-3-yl C(0O)CH=CH-3-CF;-phenyl
C(O)CHs
219  CH;NH- -indol-3-yl C(O)CH=CH-thien-3-yl
C(O)CH;
220 CH,;NH- -indol-3-yl C(O)CH=CH-3,4,5-F;-phenyl

C(O)H



i ndol -3-yl 82 C O 2H -6-NHSO 2C H 3-i ndol - 3-yl
C(O CH=CH 3, 4,5-F 3-phenyl 83 C O 2H -5-NH
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wQ@z2eeaesk7 169 CH20H - 5- F-i ndol - 3-yl

167 CH2OH -6-CCHr indol -3-yl C(O CH=CH 3,4,5-F
3-phenyl 168 CH2OH -5-F-indol -3-yl C(O CH=CH 3, 4-C

C(0) CH=CH 4- F- phenyl 170 CR2CH -5-F-i ndol - 3-yl
(O CH=CH 3, 4, 5-F ?-phenyl 171 CH2COH - 5-F-i ndol - 3-yl

( 3- Br - 4- F- phenyl 173 CH2OH -i ndazol- 3-yi© |
C(O) CHECM' 3, 5-F 2- phenyl ~4{74HCH2COH - benzoi mi =2-yl
C(O CH 3, 5-F 2-phenyl CH2OH - benzoi m dazol - 2-yl
(O CHCH- 3, 4, 5- F 3- phefiyh 176 CH2OH
15n261 m dazol - 2-yl HE(O CH3,4-d 2-yphenyl/ 177 CO2H

-idd l-3-yl C(O 3,5-F 2-phenyl 1 CO2H
- 5- N2yl H pyrrol of 3, 2- ) CH=CH- 3, 4, 5- © 3-phenyl

b] pyrlN 0-3-yl 179 CO2H“-5- NH2- | H pyrrol of g‘
C(O) CHECH- 3, 4, 5-F 3-phenxl>=@] pyridin-3-yl 180\_4
(S)- OH - 4- OCH3- phenyl O) CH=CH 3, 5-F 2-phenyl 18 1

(R - OH - 4- OCH, - phenyl ) CH=CH- 3, 5-F 2-phgnyl 182
CH2eM -@yri din-4-yl C(O CPECH 3, 5- F 2- phenyl 183 CH20H
-pyridin-4-yl C(O CH=CH S 4,%8-F 3-phenyl '1 OH

-pyridin-4-yl C(O) CH=CH 3- CF 3-phenyl 185 CH2€H
Ayrhdi n-4-yl C(O 3,4-d 2-phenyl CH20H
i 43 A0 SBEL S B s F-phenyICp%g ('S) - CH2OH
-indok=3-yl C(O) CH=CH 3,«4\7\54 3- phenyl H

\\\//\N H ‘\(\//\N H f\< Y\\Y F
— S
\ > HO (N:/
| _ )
% o] - 0O
O%\\\/ \ _\ N/
{ —N
N
=0 /° =0
( % Y
o ~
///’-—\\\\5‘\ ( >‘ F"" { >
N_./ e =
F <r= T i
Cpd 22 Cpd 23 Cpd 24
Cl H ==
N N~ 4 /\\
S \ ) ~¢ NH
N N )~
\\ =/ /’_ \ s
<) HO < NJ j
e - o
Q N ©

Cpd 25 Cpd 26 Cpd 27
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188 (K)-CH2OH -indol -3-yl C(O CH=CH 3, 4, 5-F ?-phenyl

189 CH2OH - benzo[1 . 3]dioxol -5-yl C(OCH=CH 3,4,5-F
w@2@lesgsk7 190 CH2OH - benzo[ | , 3] di oxol - 5-yl PCT/US2005/032500

C(O CH=CH 3, 5-F 2-phenyl 121 CH2CH

-5-NH2- | H pyrrol o[ 3,2- C(O CH=CH 3, 4, 5-F 3-phenyl

bl pypdin- 3-yI 192 CHZQGH - 4-F-phenyl (O CH:CHHB o-F

2- phef yI 193 CH2H - 4 henyl C(O CH=CH 3, 4,

3- phen N - Cpd szzH R 194 CH2OH -t hi \ -yl

C(O) CH=CFF 3, 5- F 2- phenyl . 195 CH2OH -t hi azol~2-y" 0

c( O 3,4,5-F 3-pheny M6 CH2OH -ty azol/- 2-yl

G{d)) 3,4-d 2-phenyl 197 CH2OH -3-0 ?- phenyl
CH-3, 5-F 2-pheny CH2COH %

- CH’? i ndol - 3Hgl CH=CH-3 4-d 2 nyl 199

- -5- NHSOZCH’?>T do 3 yl C(O) CH=CH 3)50F
2- phenyI/=@H:CH-3 5- n\h_;\/rx 200 CH2CH - pyrNdi n- 2-yl

C(O 3,5-F 2-pheny 01 CH2COH .

-5- NHS 2-d ndol - 3-yI CH3,4,5-F? enyl 202
CH2OH - pyrrolo[23b]p ridin C(O)CH:CHF -F

2- phen 3-yl 203 CH2OH -2-0CH ?- phenyl

C(O) CH=CH- 3, 5- F 2-phe 4 CORH - 2- CH?-i ndol - 3-yl
C(O) CH=CH- 3, 4, 5- F 3-phe 205 CH2OH - 7- oxy-
1H pyrrol o[ 2, 3- C(O) CH=CH B, 5- F 2- phenyl

Cpd 28 Cpd 29 Cpd 30
H H
N N
¢ TN-CI 7y NH
Ry / b //// ’-\ =
/NS N
HO N— HO N HO N
d e 0
N> \ N>=O
=0 N HN
€ )—=0
) HN Cl
F—Q /\ cl
F F -
Cpd 31 Cpd 32 Cpd 33
H H H
M N TS
/\— N /)A NP /\'/“\/‘;
— r A
) < <
HO KN—/ HQ N‘> HQO N—/
—~ —~ r~
° /M ° M ° /M
\ / \ \\\ /\
e e -
\ \ \
\ ///’J \\ B _ "‘r’/ \\
\ / r Q >
e
Cl / F F
F

Cpd 34 Cpd 33 Cpd 36
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b] pyri di n- 3-yl
C(O CH=CH 3, 4, 5- F 3-phenyl
Wweo bétspyasedl o[ 3, 2- b] pyridin C(O) CH=CH 3, 4, 5- F ?r@h®r3005/032500
1H pyrrol ap2, 3-b] pyridin
r phenyl 3-yl

3-yl 208 CH2OH -
C(O) CH=CH 3, 4-d

207 CO2H

206 CO2H - 4- NHSQ2CH?- phenyl

209 CH2CH

- 4-NHSOZCH7-phenyl

-i-ndol »30yl

Cpd 37

Cpd 43

(O 3, &4, 5-F 3-phenyl
OH - 4- NRISQ2CH?- phenyl C£€:§;+ 5

S -3-yl (O
O -2
§%§|oo 213 CH2 .

nyl C(OCH, 214 NH- -indol - 3-y
C(©O CH 3,5-F 2- ph@ny C(O CH 215
C(O CH 3,4-C 2-phen
C(C»CH:CH-S-
M+\-|ndm

-|ndm

A(ON -

- 3- yI

Cpd 38

H
N
\
ON
HO N
)—2:\?
0
N

C

Cpd 44

( )CH 216
O? p enyl

r ph

N—

-i ndol -
c%
o 0) CH\2 217

phenyl
?- phenyk C( O) CH

de 39

wgzz,r

Cl

Cpd 45

Z1U CH



2 19 CH2NH -indol-3-yl C(OCH=CHthien-3-yl C(OCH ?

220 CH2NH -indol -3-yl C(O CH=CH 3, 4, 5-F 3-phenyl
WE@pMB65215 -221 CH2NH -i ndol - 3-yl C( O CH=CH B¢ BUE2005/032500
2-phenyl C(OH 222 CH2NH =2B8ndol -3-yl C(O CH=CH 3, 4-C

2 phenyl C(O)H 223 CH2NH- -indol - 3-yl C(O)CH:CH-S CH

C(O)H 225 PN
thien-3-yl

-indol - 3-yl
(
C(O NFK3M4-a r phenyl

826 CH2NH - i ndol=3
SFH 227 C(O) NH 2
C( O) CH=CH- 3, 4, 5-
-y1 {228 CH2NH -i ndol -8~y| C(O) CH=CH 3,a,

ACH2CHZ 229 CH2NFK - i ndol - 3-yl  C( O) CHECH-
2-@pheryl C( O NHCH2CH 230 NH -i ndol - y|/_§
c(O CH-34CI‘r phen N

o =
N HN
N\
cl | ‘ cl” F

Cpd 48

phenyl
-P>3- phenyl
3,5-F

o

‘ H
N
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Q N
<0
N
O =NH
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O ] > O N
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)
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C(O) NHCH2CH 23 1 CH2NH -indol -3-yl C(0)CH=CH 3-CH r
phenyl C(O NHCH2CH 232 CH2NH -i ndol - 3-yl

WEL@paBésCH 3- CF 3- phenyl C( O NHCH2CH 233 CH2NHPCT/US2005/032500
-indol -3-yl C(O CH=CH 3- Br 24- F- phenyl C(O NHCH2CH3 234
CH2O -indol-3-yl C(OOC(CH 3)3 C(O CH3 235 CH2O
-Tnaot = -yt CTO CHECH 3, - |, Z- phenyl [ O 236 CHZUr
-indol-é- C(O)CH=CI-I-3,4,ES_F 3- phenyl C(OCH;

Lol -3-yl (O CH= 3. 24-d , - phenyl

CH2N i irdol - 3-yl C(O) CHzCH™374, 5-F 3-phen

-i ndol - 3-yl CH=CH 3, 5-F 2-pken

16 -240 CQ - i ndol - 3-ylHQ

AO) ¢gAsCH 3, 4-A  2- nyl C(O)CCH 241 C

-1 ndo N)i-yl C(O CH=CH 3 3- phenyl C(O
S N

HN V=g
=
F HN
F </:\\>>—Br
Cpd 55 Cpd 36 Cpd 57
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242 C H 20 -
3 243 CH 20 -
WEL@paBésCH- 3, 5- F 2- phenyl
20 H -4-d - phenyl
| -4-d -phenyl

-indol - 3-yl

C(ONH 3, 4-C 2-phenyl
-15-N C(O CH 3-SO 2C H3] -

C(O CH 3 indol -
C(OCH=CRs3,4-C 2-phenyl
C(O CH=CH 3, 4-A 2-phenyl

(O CH

PAHUS005/032500
245 C H 2C
246 CH 20 H

3-yl

-4-T- prhenyl

4-C-p

WeE

3 -4-
8
oQe)

-4-0 - phenxl
H 20C( O - "R
N O 2- phenyb 2
3,5-F 2-phen
henyl
3-yl
phenyl
T 1HH - bbeennzz

[ Q) CHFCH 3,4, 5- Fj - phenyl
3- phenyl

C( O CH=CH- 4

-4-d - phen
- 3-yl

C( O) CH
(O CH

Vi nm
3, 5- F 2- phenyl - =Y

Cpd 65

G(O) CH=CH- 3, 5- F
O) CH=CH- 3, 5- F 2-ph
C( O) CH=CH 4-
C H 2NH
O CH 2- N(CH 3)
o4, 5- F 3-phenyl
O(O) CH=GH{ 3. 4-F 2- phenyl 258N
3,5-F 2-phenyl 2%6)

747
248 C

henyl 250
| C(O OCH
2- pheny]

-i ndd? - I

3 CH2M

2540C H 20H

H 20CH
quH

i ddaazzool | - - o

Cpd 66

" NH

=

Cpd 72



257 CH,0OH -5.6-0,-1 H benzoi m dazol -
C(O CH=CH 3, 4,5-F 3-phenyl 2-yl 258 CH20H
wo 4e0Glo3@kenyl C(0) CH=CH 4- d - phenyl 259 CH OH PCT/US2005/032500
-5-0OHindol -3-yl C(O CH=CH28, 5-F 2-phenyl - 17 -An
exanpl e of the invention is a conpound of Formula (1)
and a salt, Tsoner, prodrug, netabolite or pofynorph
thereofNrapresented as folNhows: Cpd 1 Cpd 2 Opd
4 Opd 5{Cpsl 6 Cpd 7 Cpd 8-Cpd 9 18 -Cpd 16 O¥dl1) Cpd

18 - %9 -Cpd 19 Cpd 20 ’>d 1 Cpd 22 Cpd 2

Cpdl RS/ Cpd 26 Cpd 2fq- Y20 - Cpd 28 Cpd Chd

Cpp—G5 Cpd 36 - 2 1 268d 37 Cpd 38 Cpd 3 d 40 Cpd 4

T'Cpad 42 Cpd 43 Cpd 34 45 - 22 -Cpd %7/Tnd 48 Cpd

49 CpeN50 Cpd 5 1 Cpd 52NCpd 53 Cpd 54 - 23-§¥Cpd 55

Cpd &6,/hd 57 Cpd 58 de,<5“9 o
)

/N

- _
Fa | F

Cpd 73 Cpd 74 Cpd 75

H H
N N No_
( ( v
3}‘@ %’C Do
«j‘/" >
HQ N O N N—
O% Ho%
N N
0
§

‘ F ‘ F
Cpd 76 Cpd 77 Cpd 78

Cpd 79 Cpd 80 Cpd 81
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Cpd 6 1 Cpd 62 Cpd 63 - 24 -Cpd 64 Cpd 65 Cpd 66 Cpd

67 Cpd 68 Cpd 69 - 25 -Cpd 73 Cpd 74 Cpd 75 - 26 -Cpd
wW@2000085588 Cpd 84 Cpd 86 C Cpd 88 Cpd 89 Cpd 9BCTHUKN05/032500

-Cpd 9 1 Cpd 92 Cpd 93 Cpd294 Cpd 95 Cpd 96 Cpd 97 Cpd

98 Cpd 99 - 28 -Cpd 100 Cpd 101 Cpd 102 Cpd 106 Cpd

107 d 108 - 29 -Cpd 9 Cpd 110 Cpd I16 Cpd 117 =30
Céhosl(f:z% Cpd 125 Cpd '1#6‘/\”31de 127 Cpd 12 d 129

-
N

Cpd Cpd 131 Cpd 133 1 N34 Cpd 135 - 2 =CphH 140
Cpd 141 Cpd 142 Cpd 143 144Cpd 145 Cpd 147 Cpd 148
Cpd 15 34 -Cpd 154 Cgd 156 Cpd 157 Cpd 159

=0 0 0
HN HN>r= \
B
Oy .
F F
Cpd 85 Cpd 86 Cpd 87

Cpd 88

)

Cpd 90



Cpd 160 Cpd 161 Cpd 162 - 35 -Cpd 163 Cpd 164 Cpd 165

- 36 -Cpd 169 Cpd 170 Cpd 171 Cpd 172 Cpd 173 Cpd 174
WEp6AIB2Cpd 176 Cpd 177 - 37 -Cpd 178 Cpd 180P@pdsHBL032500

Cpd 182 Cpd 183 Cpd 184 Cpds185 Cpd 186 - 38 - Cpd 190

Cpd 191 Cpd 192 - 39 -Cpd 194 Cpd 195 Cpd 196 Cpd 197

Cpd aﬁi:é\4o Cpd 199 Cpd P00 Cpd 202 Cpd 203 5 4 I-

42 -Chd 214 Cpd 215 Cpd 216243 -Cpd 217 cpd &.13 cpd
219 Gpa<220' Cpd 221 Cpd 2 2~ 44 -Cpd 223
225 de /226 Cpd 227 Cpd 228 Thd 229 Cpd 230

45 -Gpd 232 Cpd 233 de<g§4 Cpd 235 Cpd d 237
8/de 239 Cpd é%g(- 46 -Cpd 241 cpépfij>cpd 243

: ©
\_N —N
0 [°
HN A\
Cpd 91 Cpd 92 Cpd 93
O~ J \/ﬁ
\\\/\NH )\\ /:/NH
= \/\//\NH
— >
§ HQ N
Ho N (‘% )
§ HO N~ o —
bamn /?’_< ( >
C) o —N
N . =0
\=O ‘_N\ HN
HN Hr\{):o (f D
(}_\\ ,//_\ =/\ F
N _/ \ > F/<
\ /S F
cl cl c’ C
Cpd 95 Cpd 96

N
=0
HN =0
H
h F N}___\
\///‘/ \\} / /f \/\
/ \—_'—
— e {

Cpd 97 Cpd 98 Cpd 99



H Cpd 244 Cpd 245 Cpd 246 - 47 -Cpd 247 Cpd 248 Cpd

249 Cpd 250 Cpd 25 1 Cpd 252 Cpd 253 Cpd 254 Cpd
WQ@aHEss269 Chem cal Definitions As used herei PCT/USE®05/032500

followi ng terns have the febl owi ng neani ngs. The term

"al ky ' nmeans a saturated aliphatic branched or

stralgng chal n nnnovalen;Nnydrocarbon radi c

i nkit roup substituent having from1-8 c
ar{ i ¥ derived by thelt

by the renovalof 0
hy@r oden at om from &8h Nof two carbon at in the

cha The termincl ydes, without |imtatiom nethyl,
met h ethyl, ethyléne, propyl, propyl

i soprepyl, isopropyl ene,~N-butyl, n-butyl ene, =0-butyl,
t-butxj"'~, pentyl , pentMMEHe hexyl , hexylgﬁ and the
l'ike. al Kyl substituentynay be at t ached tdf§%eore
mol ecul a a terninal carbon atomor via a cagbon

at om wi tfikn the chain. Simn ly, any nunber of - 49

-substituent variables nay be attached to an al kyl
Pt uent when al Fedwd by avail abl e Velddfées. The
term"lower alkyl" nmeans ah aIkyI substltuent\haV|ng
fron11-\NeaﬁQon atons. Th "al kenyl " r @
parti al I unSaturated al k dlcal or 1 nki ng _group
subst j-+¢ent”havi ng at |£&ast at |east two caybon at ons
an e /doubl e bond dernved by the renoval of)one
hy en atom from of two adj acent"@arlon atons
inoth hain. Atoms may bg oriented aboug the\double
bond n either the cis or trans (Z) co fo mat i on.
The te includes, wtho 9] m tation, nethyT ﬁ
vinyl, Rylldene allyl, allylidene, propylj
i soprop nyI i so- propylddene, prenyl, prenyle
(3- et iy - 2-but enyl ene) , et hal | ylI, %i:?—
\ \

Cpd 103 Cpd 104 Cpd 105

— o\
\__/NH
_NH _Y% ~NH
HO N N HO N

HoN, N
2

: B 2o

=0 =0
HN / N
F AN
FF F%i F
/ // F F:

Cpd 106 Cpd 107 Cpd 108



met hal | yl ene. allylidene (2-propenylidene), crotylene
(2-butenylene), and the |Iike. An al kenyl substituent
worgoelsssat t ached to a core nol ecul e via a ternP@BIUS2005/032500
carbon atomor via a carbodvatomw thin the chain
Simlarly, any nunber of substituent variables may be

en s
q¥ e val ences. The\¢E%n1"Iomer al kenyl{ " means an
al ke substituent having thtom 2-4 carbon aton¥? The

ynyl " means a p
or linking grou
bon at ons andaon
re al of two hydrog atom from each of two adj acent
carbgn\at ons in the chajm The tern1inc|ud§if>mﬁthout
[imtation, ethinyl, ethinpylidene, propargytN
propapdVPidene and the Iikgo An al kynyl subakfﬁﬁfnt
‘may be )attached to a corm{nobecule via a terq}aﬁ‘
carbonzgg?ﬁﬁor via a carbgn<atomwithin the c¢habn
Similarly any nunber of Substd'tuent variabl eS py be
attached to an al kynyl substituent when all owed by
&rdilPabl e val ences.CmhElOt erm "I ower al Kgpdylll? neans an
al kynyl ysubstituent havingi from 2-4 carbon atons. The

term y" means an al Ryb~radical or Iiﬁkyh@ngoup
subst i t) attached t hrough_an oxygen-1inki ng- at om
wher a radical is of e fornmula -O al k and a

IHonkixag group is of jgheyfornmul a - O al kyls . We term

in des, wi thout |inmation, nethoxy, éﬁhQ§¥,

prggggy, but oxy and ?Eg*nge. An alkoxy‘%ups ;tuent
attached to a corel nol ecul e and furt\her

d where al |l owed)~0he term "cycl oal ky1® '

nmeans saturated or partially unsaturated npgocycli c,

lic or bridged hydfocarbon ring syst radi ca

ing group. Ar of 3 to 20 carbon \atpnms may
be desFgnated by C 0 cycloal kyl; a ring ofc/3 g0 12

t be_.desi ted by C .i | oal kyl ,
K41 7310 8 Lar b6t Coms may be desiGATEd by C3. &

onms may be desi d by C3.8
cycl yl and the like. H
NH QN NH
= P _
(Y
HO N HM.J o N
o% HO%
N 0 N N>=O
(zo HN F
\
A\
F <— cl
cl’” cl .
Cpd 115 Cpd 116 Cpd 117
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The term cycl

cycl opropyl,
wae y@kobsenyl

oal kyl
cycl obutyl,
cycl oheptyl ,

I ncl udes,
cycl opentyl,

wi t hout

cycl ooct yl ,

i ndenyl ,

5,6, 7, 8-tetrahydro-napht hal enyl ,

[imtation,
cycl ohexyl ,
i ndanyPCT/US2005/032500

1, 2, 3, 4-tetrahydrenapht hal enyl ,

B, 7, 8, 95t et ranydr o- 5/ y- benzocyclohept enyrl, 6.7,8,09,
10-hz76ﬁ?dro-benzocyclouct nxl, fl uorenyl,
bi cyelofid 2.1 Jheptyl, -~50NEbicycl of 2. 2. 1] hdpfenyl

bi cycl gf2. 2. 2] oct yl
bi cyct\o[ 3. 2. 1] oct yl
ki cyglo[ 3. 2. 1] oct enyf,

o) hydr o- 4, 7- met hano-
dgfé dr o- 2, 5- net hano-
dr o- 2, 5- net hano-p
cycl oaiHyl substituent

mol ecj e and further substituted where all oweg.

conj ugated p™F
ycyclic hydrocarbon ring

roup substituent of 6, 9,
14 carbon atonms. The'"term i ncl udes,
phenyl , Cpaplst hal enyl ,

hex

aryl"

| radi cal or |
10 or

|Gpailtt &t i on,

means an u
n nmonocyclic or

, bi

o[ 3. 1.

| j heptyl,

, biyel o] 2. 2. 2] octq_&yl N

i nkin

Adamant anyl ,

(al so r;;ZERed to as

g%enyl) and the |ikeNHA
e attached to a

-i ndenyl ,
enpal enyl

ur at ed,

Sor
'he

w t hout

f 1 uor@mylR0 i ndenyl

azul enyl, anthracenyl and<the |ike. An aryl

substht/
. further
"het e

nt may be
cvcl yl

dityd¥o, trihydro,

or unsaturated nonocycti c,
hydrécakbon ring syste

substi wher ei

been r

t,

" means a s

attact

Het r akydr o,

i cal

\eg\to a core nole
sbstituted mheré;?tﬁdmed. The term \—
Urated, partial

unsat'urated (such as thgse\ named with t

\, Oor S. A heter

Nand

fix

hexahydﬁg§ d the like)
pol ycyclic or\§§g§ged

or |inking

r
n a?<;%ast one ring carbogﬁ tom has

§§Taced Wi th one or pove heteroat ons
i ndependent |y sel ected frém

Koup

clyl

supst/ituent further includes\a/ring syst em ha¥i ng®up
to 4;ﬁ$4rogen atom ring menpérscior a ring system

haviohg from O to 3 nitrogen atomring nenbers and 1
@pggen or sul fur atepardong nenber. Al terpaativel y, up

to two_adj acent

sel ected fitom N, O

derived)By the renpval

/
/ \
I )

\ /
HO N~

=

Cpd 124

8 ring me
wher ei’'n lone het er oat om {
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hydrogen atom from a single carbon or nitrogen ring
atom A heterocyclyl linking group is derived by the
w0 eoowads2pf one hydrogen atom fromtwo of eit hB€T/ES2005/032500
carbon or nitrogen ring atémm A heterocyclyl
substituent may be attached to a core nDIecuIe by

Dy
er and further § 39 stltuted wher e
eNdeycl yl i nclude§, Mii t hout |imitatigoM
“thienyl, 2//-pyrrolyl, 2-pyrroliny
3-pyrry}|nyl pyrrolldw d) pyrrolyl, §33 di oxol anyl ,
thlazolyl Ndazol yl , 250 mi Nnyl (also
refjerved to as 4, dlkg%Lg | tf-imdazolyl);
i n'Pdazoli di nyl, 2-pyrazol pnyl, pyrazolidin
pyrazgl”l, |soxazolyl, F?&L@mazolyl, oxadi azglyhH,
triazol 9 thiadiazolyl ,HNetrazolyl, tetrazoPi .
i dinyl, 2//-pyranyt® 4Wpyranyl, thiopyxdnyl,
pyrldlnﬁl\ plperldlnyﬁ /' 1)4-di oxanyl , norphol i fyl,
1, 4-di t hi=anyl , thlonnrg i nyl, pyrlda2|nyl
pyr|n1d|n}i pyra2|nyl plpera2|nyl azetldlnyl
azepanyl , i ndol i zi n i ndol yl, 4-aza- |ndoI (also
(épéﬁged to as IFLp§P4 %[ 3, 2 b]pyr|d| ¥)
6-aza dolyl (also referredto as IprrroP@[
2,3-¢C NHdin-3-yl), 7- fa%indolyl (al so referred to
as | H py'rol o[ 2, 3-b] pyrlm@ww) i soi ndol Y*l\’JNH
3/ -imdplyl, indolinyl o[/;]furanyl,
fuwo[ 3-b]pyridin-3-y|;;Egﬁzo[b]thlenyl kndazolyl
(als referred to as 1// ndazol yl ), ben dazonI
benzdt hi azol yl, purinyt 4//-quinolizimd, b i nol i nyl ,
i soquiNahi nyl, ci nn&Ci nyT\ pht hal zi nyl, qunngzollnyl
qui nox&l irnyl, - 511, 8- napft hyri di nyl, pterldﬁﬁgl
qui nucl dlnyl 2H chr oneny#=p 3H—benzo[f]chro§eny|
ro- furanyl, t et ranydro-t hi enyl, e
t et r aAydr o- pyranyl, tetraklydro- thlopyranylﬂ—/
tetrahydropyridazinyl, hexahydro-1, 4- dlazeblﬁyl,
hepgabydr o- 1. 4- oxazepadyi, 2,3-dihydrobqnﬂqhg

b] oxepi nyl, 1, 3-benzodi oxolyl (also known a
1, 3- YTenedloxyphenyI benzol | ,3]dio{j; L)
2,3-d dro-1 , 4- benzod|OX| H(al so known at N
1, 4-et iy enedloxyphen¥ enzo[ |, 4] di oxi ),
benzg- di hydr o- f ur any é? o known as
2, 3- ydro benzofunéﬁ benzot et r ahydhas pyranyl ,
z0-di hydr o- t hi enyP, yL§€?> >Qé:x
5,6, -tetrahydro-4tf-cychohepta[ >]thieny 5,6, 7-
') 0 >=O
\ § HN
F F §:>_
F F F

Cpd 133 Cpd 134 Cpd 135



trihydro-4//-cycl ohexa[fc]thienyl,
5, 6-di hydro-4H-cycl openta[ >] t hi enyl, 2-azabi cycl of

w@2@6a}dsept yl , | -aza-bi cycl o[ 2. 2. 2] oct yl, PCT/US2005/032500

8-aza-bi cycl o[ 3. 2. 1] octyl, 37- oxabi cycl o[ 2. 2.

1] heptyl, pyrrolidinium piperidinium piperazinium
mof halinium and the Trke. .The term "acrylyl . means a
Iinki@\ roup of the forrrul\%’n -C(O C=C-. The tefm

"acyl " ns a radical of{ the formula -C(O-4dlkyl, or
a linking group of the formula -C(O) -al kyl -. e term
" yNng" nmeans a |inki{ng group of the forauba
-%};Q)d-al kyl - O . The"Per" al koxycar bonytt@l Roky " means
a ¢adical of the for%(}al kyl-C(O O al ksl, or a

l'i nki\n group of the f la -Oal kyl -C(O ©al kyl -.
The term®"al koxycar boxy ">@eans a radi cal of jtde
formu™ <O al kyl -CO 2H or) - O al kyl -C(O OH. The term
"al kyl 4ni)mg_ " means a_radi cal of the f or mul&( - al kyl - NH
2, orhd Ti'nking group o4t he fornula -al Kjh-RH-. The
term"al kyl am noal kyl " nkans a radical offFthe formula
-@dkgk- NH-al kyl or cgh kyd - N(al kyl) 2, qrpga3ki nking
~group of the formul a -al kyl -NHal kyl - or

“al kyl -N(al'ky!l ) -al kyl -. TheXt erm "al kyl car bampy°™

means a radical of the fo la -al kyl -C(O NH ¢ or a
|'i nki ng ¢roup of the for -al kyl - C(O NH- . }l‘heterm
al kyl capbdnoyl al kyl " ns a radical of t/ﬁé\)for mul a
- al kyl O NH-al kyl Hor Naf kyl -C(O) N(al kydh) 2 or a
i nki roup of the rrula—alkyI-C(O)NFK)@I_kyl- or
-’@\O) al kyl )-al kyl -. Theyterm "al kyl car bonyl al koxy "
means\a radi cal of the nul a -al kyl -C(O kyl , or
a linkKing group of the f rﬂjla-alkyI-C(O)OaHQ/I-.
The t "al kyl car boxy K' ans a radical of *Nle_
fornul a \alkyl - CO2H or )
/ H—(
N\ FF F o
=
o\ /
S
cl
Cpd 139 Cpd 140 Cpd 141
NH ~¢NH A NH
len
HQ N HQ \N~> ( >
g / HO N~
O% /f_-/\_
HN /=0 N
HN =0
7\ HN
_— ( \\—S
e N =/
F —F
F
Cpd 142 Cpd 143 Cpd 144

- 33 -



- al kyl
radi cal of the formula -alkyl
w0 adokgsasert f onyl am noal kyl "

-SO2- NH2. -
means a radi cal

-C(OOH The term "al kyl sul fonyl am no "

nmeans a

52 -The term

of PETYES2005/032500

formul a -al kyl - SO 2- NH al ky# or -al kyl - SO2- N(al kyl) 2,
or a linking group of the fornula -al kyl-SO NH al kyl -
or -al Kyl-SOZ2-N(alkylJsal Kyl -. The term gm no~ neans
a radi caCI{ f the for NH2. The term
"am no mno " meahs adi cal of the
-NH-C(Q) dal kyl -NH 2, or a iri“'r‘lki ng group of the/¥ormla
- NH- -al kyl -NH. The t&erm "am noacyl am' | kyl "
nmean radi cal of § ofmula -NHC(Oa l/- NH al kyl
orQ C(O) -al kyl - NE* yI) 2, or a li nki group of
t mul a - NH C( O Cal - NH- al kyl - or%
- NH- -al kyl - N(al kyl) kyl-. The term" noal kyl "
nmeans axtoadi cal of the foprula - NH al kyl or
-N(al k)2, or a linkinggroup of the fornul
-NHal kyl - or -N(al kyl) & kyl - Theterm" r bamoyl "
mearadlcal of thE mJIa-C(O)NHZ a |inking
group ot the fornula -G OrNH. The term F F
" car banmoyl al kyl " ans a radical of the formula
YR al kyl ~ or g? Qikyl) 2, or a $3%%i’ng group
of the goxnmul a - C(O) NH al -C(O N(al kyl y>aLkyl -
The terwcarbonyl " neans=a |inking group of ~he
f or mul a C(O) or -C(=0)- The term "car boq@ﬂjal koxy "
meansoa Fadi cal of the fd;-uzrrul a - (O O akkyln—0r a
| i nki ng/ group of thefor Ia-C(O)OaIkyI»——( The term
"car kfo " means a radical yof the formul aC- OH or -
- he term "caero )NIJ" means a |inking oup of
t he or mula -C(O O. > term "hal 0" or "hal ogéh"
mean@ uoro, chloro’ bfor}m or i odo.
o =0 [
) ) FF
,;C} e\
F F F
Cpd 148 Cpd 149 Cpd 150
7SN SN SN
SN SN WA
Y/ ) —/
5 Yol ~<
HO N~ g N Ho N
O/;— O//\—\ ‘
Q o ke
=0 =0 =0
§ § $
FF FF F F
Cpd 151 Cpd 152 Cpd 153
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The term "i m nonet hyl am nocar bonyl " means a |i nking
group having the formula - C(NH)NHC(O) - or

WO SoshbisMHC( 0) -. The term "oxyacyl" neans a r aeliT/ek200$/032500

the formula -OC(O) -al kyl, @éf a |inking group of the
formula -OC(O -al kyl-. The term "oxyacylaryl " nmeans a
radi cal_gof the formua -OC(Q-at Kyt-aryt~ The
"oxyac " means a radi ¢al'Nef the fornula ©
LA |, or a linkipngNgroup of the f
-OC( O - allkenyl -. The ter/m \oxyacrylylaryl X
radi cgl—~0f the formyha - O - al kenyl - af%l .NThe term
ynyl al koxy " ns a radical of the-formula
- ON-© al kyl, or a Fﬁ%@mg group of the Rorpul a
-0X O\ -Oalkyl-. - 5 -The erm "sul fonyl al kyiN " means
a radical of the forml a—=NQ2-alkyl, or a linking
group\of/the fornmula -S2-afFkyl-. The term
"sul fonylanmi no " nmeans a r&dical of the fopmia

-S2-NH /~fhe term "sul fonyl ani noal kyl " neafs a

radi ca f the formul a -NH al kyl or -SE2-KN(al kyl)
2, »T°i nki ng group o e fornmula - SO2- NH al kyl - or
- SC2 al kyl)-al kyl -. The term "thioal kyl " nmeans a -

radical of the fornmula -S-alkyl, or a linking group of
t&d B6rmul a - S-al kyFpd I5the term "t hi ocdfsadifl " means
a radi cak. of the formula -C(S)NH 2 or -C(=S)NH2, \or a
| i nki ng_group of the fornmula PC(S)NH. The term "Q@rea
" means™a imadical of the fgrnula -NH C(O) - NH 2/—The
term "ureaal kyl " means}_zgz}-‘cal of the form}l@/

- NH- -NHal kyl or -N O-N(al kyl) 2. The/term
"@bs\Ni_tﬂJt ed " neans on S> nor e hydrogen afh@ on a

co | ecul e have Ho N HO N
\—g—\ \—«/\
/ / > / \

—N \ N
—o N —
_/ =0 = 0
@) 4 §
N ) )
\/ RN / =\
F‘(\——‘//') N\ /,>
Cl < N
FooF
Cpd 157 Cpd 158 Cpd 159
\ \
/O /O O\v/’\\
<’fﬁ\\ / :(\ NN
\\ . // \‘:;\___/’,// 1 N H
‘(/ ) :/
(—‘% | ("\> /r—/
_/ _/ N 4>
HO N H O\_ N HO N
\__§ \_ <
o o
N N .y
=0 =0 —0
(@] “Q/ '\/\‘ /
0~ $
S / Vi
: ‘ =
N \ //> 7 \\
| / —_—
c FooBr c’ T
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been replaced with one or nore radicals or |inking

groups, wherein the linking group, by definition is
w@b@e/osaset her substituted. The term "dependent PET/US2005/032500

selected " nmeans one or noBeée substituent variables are
present in a specified conbination (e.g. groups of

The subi%ituent nonencl tu\g used in the discl®sure of
the present invention was|dérived using nonen
rules wel] known to those Med in the art [(elg.,

| UPAC) . “Comppiound For ns The ,eonpounds of the invemH on

may Egiﬁ?%ent ina for ich may, alternativ or
in addith on to a conmpound of Forrmula (I), c ise a
qg%t Qf /a conpound 6P, _Fokmula (1) or a.ﬁgodnpgfor

actu nmet abolite of such a conpound or . The
conpo s of the inve:;§6ﬁ>nay be present i salt
form{ Foy use in msdicihegw the salts of the cbnpounds
of thisNinvention refer to -toxic "phar utically
accept abFelCsalts." FDA-app{oved pharmaceuti cal FyO
acceptabl e salt forms inclyde pharmaceuti cal
acceptabfe aci di ¢/ ani oni r basic/cationic salts.

Phar néceut i cal | y acceptabl aci di ¢/ ani oni g_gal\s

inclugeafmﬁthout limtatio acet at e, N\
benzenhesul f onate. benzoate, bi carbonate, bitartrrate,

Sﬁﬁgkggé’calciun1ed P%Eér cansylate,eggﬁgqggte,

citrate, ydrochl ori de, at'e

edi sy] ate, estol ate, esyla@é, fumar at e, glf’ at e,
qucoﬁ&f@; glutamate, glycallylarsanilate, -
hexyl resergj nate, hydrabani ne, hydrobroni de, i NH
hydrochlpgy@e, hydr oxynap @t e, iodide, isggglonate,
| act ate | act obi onate, mal , mal eate, mandelat e,
nesyl@t%; met hyl br om de, net hyl ni trat e,ygret Ryl/sul fate

ate—'- 54 -napsylate§ njtrate, panDatéT—<
pantdt henat e, phospR% e/ phosphat e, —\

pol ygalact ur onat e, saIidyLate, stearate, subacet ate,
succinate, sulfate, tanpate, tartrate, teoclaﬂgL
tosylate._griethiodide t\wif| uoroacetate salts<5ﬁa t he

like. ¢ =0 N
) \§
. _/771 . \;_>/
$ / /”/‘ \ — \
=( F=<_ c’ Tl
F F |
F F
Cpd 166 Cpd 167 Cpd 168
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Organic or inorganic acids also include, and are not
limted to, hydroiodic, perchloric, sulfuric,

w@bwspkesei c, propionic, glycolic, nethanesul f oPCTVUS2005/032500

hydr oxyet hanesul f oni ¢, oxaBfc, 2- naphthal enesul foni c,
p-t ol uenesul foni c, cycl ohexanesul fam c, saccharinic,

TrifTyoroacetic aci d and the (TKe. Pharmaceurrcarty
accept basi c/ cationi ¢ salts include, and 2 not
limte um num H NH

2-am no- 2-hydr oxynet hyl - e-1,3-diol (al sojknown
as tri ydr oxynet hyl ) a nmet hane, tronet hane

amoni a, benzathi ne, /-butylam ne,{capcium
ctéd ci gl uconat e, ¢&l ci hydr oxi de, cH®or dpr'ocai ne,
' chol i ne bica nate, choline chlo
cycl ohexyl am ne, di et hanol"am ne, ethyl enedi 2
['ithi Li Ove, L-lysin A gnesi um megl u 7 NH3,
‘ L ngt hyl - D- gl ucani n i peridine, potassiym

pot assi urrw but oxi de, potagsi um hydr oxi de (aqu;ous),
procai ne) qui nine, sodiunl\ odi um car bonat e,

sodiu; c et hyl hexanoat e H) , sodiun1hydro/ de,
triet pl am ne (TEA),F and the like.F @

conpounds of the inventiOon\pay be present in e form
~of pharnmaceutically accgpta%le pr odrugs and F
rfendali®8l i t es t her eof Cpd h7Qyeneral , such pEmidi7igs and
Ltes wll be functiegal derivatives of thea\

e
conmpounds ' that are readilyrgonvertible in vivo NQ; an
& nd. The term¥predrug " neans a HN

phar maceut=tf cal | y accept abl orm of a functi onaFN
deri vative of a conpoun the invention (gr sal t
t hereof ), wherein the pnrnodyug may be: 1g?a.rﬁl tively

& v&precursor whi" Bnverts in vivo to_an active
prodr conmponent; 2) a | atively inactive ecur sor
whi ch/ converts in vivo o gn active prodrug{ cohponent;

or 3)\anrelatively |less i ve conmponent of e
conpound=tbat contributes ted herapeutic bi ol ogFeal
activity after becom ng available in vivo (i.e\, as a
nmet aboliye). Conventional procedures for the
& F F
— \
F  Br F F
Cpd 172 Cpd 173
N N\
“s’ ““/Jr' | ’/"‘,“
HN ) HN/S%) |
HO N HO N
N N N
0 o o}
N N\ \
F & F
FF c’ T F
Cpd 175 Cpd 176 Cpd 177
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sel ection and preparation of suitable prodrug

derivatives are described in, for exanple, "Design of
weeadnsggs7 * , ed. H Bundgaard, El sevier, 1985pCTiiig2005/032500

term"netabolite " neans a3pharmaceutically acceptabl e

formof a nmetabolic derivative of a conpound of the

I nVept | \\(or a salt q@greg[), wherein the derrvative

is areélatively |l ess acCtiye conponent of the co und

that cOn#Miutes to therape ‘NQ bi ol ogi cal act i=F\ty

after bel ng avail abl e i n—vivo. The present \ /
i nvent+€n al so contenpl a conpounds of For a (1)
in vatious stereoi soneriKc or tautomeric for The

unds, includin ti ve compounds i nw&he form of

iWQenfi n enconpasséé%alN uch CCR2 inhM@itfw@/- 55
i

essentially pure ena ks, racem c m xtup and
t aut orers or pharmaceut i qyly accept abl e fotns

t hereof .\Ige term "isonmer" \refers to conmpound® t hat
have t hg sanme conposition and nol ecul ar wei ght t
differ ip physical and/or ghenical properties.\Such
subst gnoes have the sane; qmber and ki nd of onms but
di ffek_in structure. Thé;;E%uctural di f f er-eice) may be
in comstitution (geonetric ;soners) or in a [

to rotate the plane of Eolarized I'i ght F
(sqerseoi somers) . Thepd efgn " st er eoi sonercpq fgefers to

i somers of identical constitytion that differ in the
arrangenmento of their atons/inyspace. Enantio '§>and
diastereﬁﬂérs are stereoisfnﬁ%s wherei n an > /
asymmet i cal | y substitut carbon atom acts, a
chiral center. The term("chiral " refers tofa | ecul e
that }'s‘not superpo$®l eNoh its mrror fPagd—inmplying

the aksehce of an axi§—é?gﬁa pl ane or cenréz_g;

symmetry. The term "enantigmer " refers to gne\of a
pai r ol ecul ar speci es {hat are mirror inages of
each Other and are not sup sable. The tern;%sO

" di asteNeoner refers to gtereoisoners that are not
reIated(é%onirror i mages. e synbols "R' and }S"
represent the configuration of substituents arfound a
chiral_carbon aton(s) FThe/symbol s "R" F—
VA \ Vo
N/ F FF
-
Cpd 181 Cpd 182 Cpd 183
/‘:N\ —N\ —N
\ <\_:/ /
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and "S *" denote the relative configurations of
substituents around a chiral carbon aton(s). . The

WO esoni03dsacemate " or "racem c m xture " refer SPADUS2005/032500
conmpound of equi nolar quantpties of two enantioneric
speci es, wherein the conpound is devoid of optica

activiTy,_The term "opt] y—refers
degree(to which a chirallnﬁTecuIe or nonracem © O
m Xt ure \ghi ral nol ecul Qi ates the plane o

pol ari ze 1ght. The term “ggonmetric isoner" r¢

i sonme that differ int
atonﬁ?i?wrelationship t© a)carbon-carbon do ¢ bond,
I

t a oal kyl rinfCor No a bridged bicyclKc system
SubBti tuent atons (othek than H) on eadtOsi

car bon- car bon doubl e bopd y be in an E
configugation. In the "K' configuration,

"substit S are on oppositepgsides in relathonship to

t he carkon-carbon double bond; in the "Z" N
configuration, the substituents are oriented o
sanme sFde in rel ationshi o the carbon-carbon{doubl e
borfd\ Sybsti t uent at ofis\(ofher than H) attached to a
hydrqcanpon ring nay beFlnFa cis or trans
configuration. I'n the "cis" configurationf
substituents are on the sanme side in relationship to
the plane of the ring; in the "trans” confi@urafion,
tdpe 18ubst i t uent s ar€pdiB8opposi t e si des Gpd 18RI ati onshi p
to the plaqe of the rpggk/ggnpounds having a nixtgge
of "cis"Qan® "trans" species are designated p—
"cis/tra Subst i tuent "a¥Ong; (ot her than H) attgched
to a brid bi cyclic syst may be in an " endo—or
"exo" co guration. In e "endo" configuration, the
substitugnts attached t© a/bridge (not a bridgehead)
poi nt\toward the | al'ger "6t the two ren&iQi ng\bfi dges;
iHR.t h exo" configurathon, the substitue attached
to a Rridge point toward the smaller of the WO
bridges. - 56°-I\f is to be understood that
the various substituent stesegoi somers, geonetTic

i somers 'and_m xtures ther Qf used to prepare compeunds
of the present invention ape either connercialg

avai | abl can be preEar synthetically from )
commerci gl |y avai |l abl tafting materials ogpeQn
/ F___/\ )
F F F \\__\//\
F
F
Cpd 190 Cpd 191 ~ Cpd 192
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be prepared as isoneric m xtures and then obtained as
resol ved i soners using techni ques well known to those
wmtooenstiserary skill in the art. The isonmeric deBCT/U$1005/632500
"R" "S " O"SH," "RY, O"E,"HIZM "cis," "trans," "exo"
and "endo", where used herein, indicate atom
configurartpns refative T0 g core nofecule ano/age
i nt ended be used as defSned inthe literat§ The
the present inveéhtion nay be prepargd as

conpounds
i ndi vi dugt”i soners by eifher isomer-specifig synthesis
or regotved from an jsongLi/c nixture, pvenyional

resolu[Lbn t echni ques \ircl ude form ng the-free base of
eB8h_j’Sonmer of an isomerje pair using an opt"ally
active _salt (followed by friactional crystal tion
and r?ﬁ@heration of the fr'ee base), formng aN ester
or am\de¢, of each of the is s of an |soner|qgg ir
(fol | owe=by chronat ogr aphi\c separation and rewoval of
the chir@l auxiliary) or solving an isomerig m xture
of eithey a starting eripal or a final PprQdugt using
variods-wel | known chronﬁt@ raphi ¢ net hods.

re, comnpounds of t%e pr esent |nvenE|oﬁ may
pleural ity of pol ynmorph or anorphous crystalline
forns _and, as such, are i ntended to be included in the
§86b@ of the invent C8H1%4 n addi tion, sorRd &P the
conpoun@g\nay forma pluralfty of solvabeshmtrlmater
(i.e., hydygates) or connnn\gg@ﬁﬁlc solvéﬁps\vgash are
al so iAtended to be enconpdssed within the scope of
this invention. During any‘of the processés for_ N
pH@Qgﬂhtlon of the eonpoynds of the present |nﬁ‘ht|on
it may_b be necessary ané%or desirable to prote t
sen3|t|VQ or reactive grbups on any of mbe ecul es
concerngd. This may be ae@veved by means ‘ef{
conventlgnal protecting graups, such as tho
descrlbeg in Protective G?ddg% in Oganic nga}stry ,
ed. J .F/W MOrie, Plenum\Press, 1973; and TMW
GreenéﬁéPG,M Wits, Pratective Groups in Organrc
Synthgs# . John VVIey—&?é ns, 199 1. The prot¥cting
groupls may be renoved at conveni ent subsequent stage

F \
\_/
Cl Cl
Cpd 196 Cpd 197 Cpd 198

- 40 -



usi ng nmet hods known in the art. Therapeutic Use
Conpounds of Formula (1) or a form conposition or
woreds0zdFent t hereof in accordance with the preBenus2005/032500
i nvention are CCR2 antagondsts. A conpound of Fornul a
(1) or a form conposition or nedi canent thereof may
an i nni bi t1on constant (1C 0) agai st NCP-T

of betweendabput 50 nM P\o out 0. 01
nM Qut 25 mMMto

Y LW 0¢ out 0.01 nMS\\bet
about 10 sQ/about 0. M bet ween about
about”0y01 nM Dbet w%ﬁn
bet ween- about 800 n o About 0.01 nM bet
-aboutﬂ‘J 200 nMto about 01 nM between about 100 nM

to about-0:01 nM or, betwden about 10 Tkt about

00QlonM{_AN ound of Feryula (1) or a composition or
medi canment thereof reduces -1 induced nppocyte

chenbt axi s. Asconpound of formula (1) or a form

co i tion of nedi cament ereof may have an 0 for
reduct/i on in -1 i ndu nonocyt e chenot axi

bef WeénFabeutx50~r1M t t 0.01 nM between about 25

mMto about 0.01 nM betwegn about 10 nM{o/
nM between about 5 nMto about 0.01 nM b_e¥\>\__
1 mMto about 0.01 nM between about 800 nMto
0.01 nM between abgut 200 nMto about Q.01 nM

‘ HeAdiéén about 100 n%?ilaooabout 0.01 nM ¥ 2%et ween
about 1O~RM to about 0.01 g\ A conpound of Feraul a

(1) or a onmposi tion or nedicanent thereof reduces

F=about

MCP-1 intrageellular calcj mghi | i zation. A cofpdind
of For a (I) or a for onposi tion or nedi cament
t her eof

y have annbC On£Or reduction in J\})
imgluced /1 ntracel | ul ar -4l ci um nobi | i zatp’icg)n’vﬁ[l:_> et ween
ab 50 MM to about 0.0t M between about{ 25 nMto
about »0-01 nM between apout | O™ to about 6-01 nM

bet ween about 5 nMto abott_Q 01 nM betweeq about 1

mM t o ablout 0.01 nM bet vve@n about 800 nMto ?:out
0.01 nM /B8t ween about 2003nM ;=0
\ R )
T T\ O
F— — F—
N/ N\ —
\_<F F F/_(F

Cpd 202 Cpd 203 Cpd 204
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to about 0.01 nM between about 100 nMto about 0.01
nM or, between about 10 nMto about 0.01 nM
wa@ewensiseyl y, a conmpound of Fornula (1) or a fBPETUS2005/032500
conmposition or medi canent thereof is useful in a
nethod for preventlng, treatlng or anelloratlng a CCR2

a subj Ntn need thereof CORF

the subject an effective a@ﬁbn} of a conmpoundi-g NH

For mul a

t hereof . /The present inven N is directed te<a nethod

o

for preventing, treating onafreliorating a
n@gla,@dVlnflannatory sypd{ome, disorderQor Nfi“sease in
tering to

as ect in need theregf conprising adm/nis
the s ect an effe¢ﬁ§veN punt of a conB
Formu{a 1) or a for onposi tion or nedi car

t her eof N The term "adhi nis ering " with respec
nmet hods Othe inventio {feans a method for
therape ically or prophyl j cal ly preventing,

- O
‘ “as described herej by usi ng a co .@
Fornul; (1) or aform c osition or nedic
t her eof . FSuch net hods Fi de adm ni stering an
ef fective anmount of said™C npound compound form
conposition or medi cameht at different times duri ng
téml B6urse of a thefapgOor concurrent| yCpdR0a

ﬁn form The methods, o the invention ake do

ood as enbraci ng aﬁr known therapeutL@S/
Ngi nens. - 58 ?hehMern1"subJect" r%fens to

a patiengs=which may be ani , typically a mammzl ,
typic a human, which h een the object

tr eat , Observation or erinment and is at sk of
( ceptible to) deve ing a syndrone, disorder or

di sease that is associated/with el evated - |
' er®xpression, or Apafient with
an in nat or y condltl t hat acconpani es ndrones
dlsorderézor di seases a so iated with el ev MCP-

\

g g
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expression or MCP-1 overexpression. The term
"effective anpbunt" neans that anmount of active

W@ oouposasel7 or phar maceuti cal agent that elicitspeh®es2005/032500
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Chemical Definitions
As used herein, the following terms have the following meanings.

The term “alkyl” means a saturated aliphatic branched or straight-chain monovalent
hydrocarbon radical or linking group substituent having from 1-8 carbon atoms, wherein the
radical is derived by the removal of one hydrogen atom from a carbon atom and the linking
group is derived by the removal of one hydrogen atom from each of two carbon atoms in the
chain. The term includes, without limitation, methyl, methylene, ethyl, ethylene, propyl,
propylene, isopropyl, isopropylene, n-butyl, n-butylene, t-butyl, t-butylene, pentyl, pentylene,
hexyl, hexylene and the like. An alkyl substituent may be attached to a core molecule via a

terminal carbon atom or via a carbon atom within the chain, Similarly, any number of
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%paﬁl&{ﬁp%e&g%)é% B iR RS AL b b ared XY the like. An alkenyl

yklubsﬂare(lt?me@/ He-atthidhkd td)Qch@reph@Ety]le)mDI RPERNREDborLAdm or via a carbon atom
Ehjrn ihé }Fﬁé’{ ﬂ%%garf bg@gf)ﬂltjs 1tu51§ ﬁérl]‘ilﬂl%ﬁq rﬂ]%)y(%é attached to an alkenyl
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| supsgituest-tab ing pigedsHworsdon ok yndyinp entnlelhand [denpell b theyema! of two
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qugsmuent having from 2-4 carbon atoms.

The term “‘alkoxy” means an alkyl radical or linking group substituent attached ihrough ‘
an oxygen-linking atom, wherein a radical is of the formula -O-alkyl and a linking group is of
the formula -O-alkyl-. The term includes, without limitation, methoxy, ethoxy, propoxy,
butoxy and the like. An alkoxy substituent may be attached to a core molecule and further

substituted where allowed.

The term “cycloalkyl” means a saturated or partially unsaturated monocyclic,
polycyclic or bridged hydrocarbon ring system radical or linking group. A ring of 3 to 20
carbon atoms may be designated by Ci.yo cycloalkyl; a ring of 3 to 12 carbon atoms may be
designated by Cs.); cycloalkyl, a ring of 3 to 8 carbon atoms may be designated by Cs g
cycloalkyl and the like.

The term cycloalky! includes, without limitation, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl, indanyl, indenyl, 1,2,3,4-tetrahydro-
naphthalenyl, 5,6,7,8-tetrahydro-naphthalenyl, 6,7,8,9-tetrahydro-5H-benzocycloheptenyl,
5,6,7.8,9,10-hexahydro-benzocyclooctenyl, fluorenyl, bicyclo[2.2.1]heptyl,
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| ‘bft ‘c@) ﬁséye@{duwldﬂl%%t%mdnam?éﬁm‘lcdaferafpmqlecﬁieﬁgg fusiher. sybyyituted

| direfe ipde@xyet hyl ) - _
pi peridin-4-yl]-1Hindol-5-yl}-nmethanesul fonam de; 201
N- { 3- [ The(tamh\yioi’Ogent af{ unsaturated, conjugated T electron monocyclic or polycyclic

Lﬁy[i&%grf)gn rgng‘ sy%temtrardllcfal orcfmgmggreo SL)bstq Pé/, l9] fOog)rqgrcilrgcimnz;toms.
}Ftetdryl ipelpdeperithditrindtayiod, phd'rl-yl Aghbthalayl] fluonety hardes | Ldersy],

m de: 202 .
(aﬁﬁ-n_rs\lfgr(yg ,a%d_ tai: M(eu (ﬁnodrgﬁ%t}wfu nt ma(y fe %acﬁg/d Hed )gore mﬁl%yl(slapg %thher
ysuboitodw Berddlipyed.di n- 3- yl ) - pi peri di n- I-yI] et hyl }
- pi peridin- |-yl)-propenone; 205
(2>3 (ngagymm@@ggbgh@ﬁypysmm@mdgmgmhy@p@xymd(amhasmowrmmed
w1[h4t'hé Zreﬂ%}ﬁ'hycﬁb QMH}’H% Qe{tr%h}%ro h xahydro and the like) or unsaturated
b] pyridin-3-yl)-piperidin-| f -plperléln-
| eFIoy yhie.cReb s or Driviged wgoce@omm@lg wemrréd grth enyrking| grqua- {

&ugéflqreglx%hergm[aﬁeg & orlé‘rm“cﬁr(%m;tgm has lglaleﬁ)yerplagécﬂm% one or more

yl') - pi peridin- 1-yIH ethyl }-piperidin-
1he3p|rc)a1<)¢1p€db@ﬁ@ﬁiént yzelggted from N, O or S. A heterocycly! substituent further includes

1 n 0g I'l T ¢ I'l°| Stém vin rom 0
[A[yfge%)ytt!:rHﬂﬁv@ fgr?ragm ug}%{n)] eg%fnbgge ¥ dyscfm having from 0 to 3

dbqrggeg%oprmgwmbg;s,qn@l g¥yepn grcs(g%pr@t% [igg momheg. Alternatively, up to

W¥o bé; dcl;ef]lt' fithHnd Q) mad-Bélhe RERBH, Unbredn onY hdierdatbm is nitrogen and the
(3,4,5-trifluoro-p

a‘@%e&; ps@y]ejcth)fr%ﬁ & %S4Metech§§lhe}p%maé¢9é{eghqdcpé -thexrggoval of one

(}%d{o%er(itﬁﬁ irReod sm?g'lé/dd)boﬁ'opﬁfrb&ih rr‘m adbhl -A2nekerocycly! linking group is
3-(3, 4, -trlfluoro-ph

eﬁ?fw |t116 ismewA Pens hydipgematas ﬁyrln)tW% el PIEPR ACAROD AT HEPSSY Fing

esdrer A hédRcATALIMERE Ghay be attached to a core molecule by elther a carbon atom

2-{4-[5-(acetyl - net hanesul f onyl -am no) -1 Hi ndol - y
mrrgé}zqnaqeﬁoq by_a nitrogen atom ring membeér and further substituted where allowed.

The term heterocyclyl includes, without limitation, furanyl, thienyl, 2H-pyrrolyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, pyrrolyl, 1,3-dioxolanyl, oxazolyl, thiazolyl,
imidazolyl, 2-imidazolinyl (also referred to as 4,5-dihydro-1H-imidazolyl), imidazolidinyl,
2-pyrazolinyl, pyrazolidinyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, tetrazolyl, tetrazolinyl, tetrazolidinyl, 2H-pyranyl, 4H-pyranyl, thiopyranyl,
pyridinyl, piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, piperazinyl, azetidinyl, azepanyl, indolizinyl, indolyl, 4-aza-indolyl
(also referred to as 1H-pyrrolo{3,2-b]pyridin-3-yl), 6-aza-indolyl (also referred to as 1H-
pyrrole[2,3-c]pyridin-3-yl), 7-aza-indolyl (also referred to as 1H-pyrrolo[2,3-b]pyridin-3-yl),
isoindolyl, 3H-indolyl, indolinyl, benzo[b]furanyl, furo[2,3-b]pyridin-3-yl, benzo[b]thienyl,
indazolyl (also referred to as 1 H-indazolyl), benzoimidazolyl, benzothiazolyl, purinyl,

4H-quinolizinyl, quinolinyl, isoguinolinyl, cinnolinyl, phthalzinyl, quinazolinyl, quinoxalinyl,
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yl }-2-{ 1-[(2 S
)-3-(3,5-difluoro-phenyl)-acryl oyl ] - pi peridin-4-yl

W0 2@bloyds2est er; and 259 (2 PCT/US2005/032500

)-3-(3,5-di fluoro-phenyl)-I152(4-{ 2-hydroxy- |
-[4-(5-hydroxy- 1Hindol-3-yl)- piperidin-1 -yl]-ethyl

}r @hB8kHyAERyI preddidyl UARENGAE, 2H- crﬁ&nenvh@HLuayfdﬂmmnenyl
i ncl udes the use of an instant conpoun fo

pEEHAA Rt BAY oftraY EorERI 1 EY S P-PHEs Y ctsfﬁ@éw@mft@ppyranyl tetrahydro-

pﬁﬁﬂd@ﬂﬂl ﬂﬁxah‘_’y&%ﬂtd JlﬁlzeslfnylaH@Jah kAl h%@az@pm 3@%?& ed
i nf | amvat or er or disease in

RER Tt S A AR R R R T

Bkt BRI oG B DS - Hfh?&oa AR & iRNQUBkndWH & IC@aP)?%H'égl%xyphenyl or
of the 1nvention and an optional pharnmaceuti cal

aeeeht alsiasing B hen e dib el furgyhiaise Sagyasdst% %ﬁhydr%aﬁgma@nyl) benzo-

P Q£ 1lo- 15 PIRPI, b@lz&glh%roltmaﬁﬁ 5%, CQngRamaeh-97 - cymepta[btjtmenyl 5,6,7-
i nvention, such as product conprising th ecl d

i Wgr%ﬁérﬂy%mhw&bh@ewéc@ fiheto-affrupipeentathigayl 2-452- any
pkfl@)@!—lﬁi 2 e, TesdityRio Hb bREY], ¥-a0d-bib [ 8.6 1dc1, 7Edxem

ch conbi nations of the speC|f|ed |ngred|ents in the
stﬁ%ieﬁ & hsmsluwtfso iR A@eH NN @Pwarr%déwwlamnyand the like.

t.abl
conpoult B el [T ¢ Bt iRl KRRy
accept ﬁ@ t@rmc‘% * ﬁl'éarkla%o‘?cfd%fth f%?m&l?rd‘fb) r{ﬁw Gmhﬁ group of the

means a product for use in preventing, treating o
avenilardPi-agyla CCR2 nedi at ed |nflannatory syndr one,

di sor r or d eas The. term ceut i |

accept Alf|gM™ 8 ”W@Véé@&EECQWPl hé‘“EHB é@ﬂﬁ%@”@ions

t hat e f a’h% t?t?t SéH\foi Ic rb% lal](\)&(r I’iriéansqq'acﬂ&?hfldlké/fo];rgﬂl%use In
ormu TﬂT%#LT#%Uﬂp% on or I'cament of the

i @dhxlt(bﬁ)@nkbtylt braxt ljnkinigeznou@ @ rhe porimatae Dye lladHei @iGsaleyled t o
an ani mal or a human, do not produce an adverse,

al | er giie terg} "alorsarbaky GUearTe FesEof B8 forguiic -#et-H Ot Ran

andaivgiceobdrary use is included within the scope of the

i nvention, a pharmaceutically acceptable fornulation

i ncl udee tanc‘mlmmmmb ofeatsarmdita of thy fomula -£1kyl4NH,, or a linking group
COTRS %n&hgqlg{Nﬁedlcanent thereof for either human or
Vet &r i nar

The term “alkylaminoalkyl” means a radical of the formula -alkyl-NH-alkyl or
-alkyl-N(alkyl),, or a linking group of the formula -alkyl-NH-alkyl- or -alkyl-N(alkyl)-alkyl-.

The term “alkylcarbamoyl” means a radical of the formula -alkyl-C(O)NH,, or a
linking group of the formula -alkyl-C(O)NH-. ‘

The term “alkylcarbamoylalkyl” means a radical of the formula -alkyl-C(O)NH-alkyl
or -alkyl-C(O)N(alkyl),, or a linking group of the formula -alkyl-C(O)NH-alkyl- or
-C(O)N(alkyD-alkyl-.

The term “alkylcarbonylalkoxy” means a radical of the formula -alkyl-C(O)O-alkyl, or

a linking group of the formula -alkyl-C(O)O-alkyl-.

The term “alkylcarboxy” means a radical of the formula -alkyl-CO,H or
-alkyl-C(O)OH.

The term “alkylsulfonylamino” means a radical of the formula -alkyl-SO,-NHs.
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The term "CCR2 nedi ated i nflamatory syndrone,
di sorder or disease " neans, without limtation,

waeyndossses, di sorders or di seases associ at ed W¢TUS2005/032500

el evated MCP-1 expression, SBCP-1 over expressi on or
i nflammat ory condi tions that acconpany syndrones,

di sor dﬁ(eﬁeﬂ“a@'vﬁ@?@n@ﬁn%%ﬂ@l‘ ategl Wi L:la] @% ﬁy?érﬁglamp '
expressi on or MCP- over expressi on. terns

"-alkpkyP-eH ol ¢r é‘%ﬂrsébﬁ(élhyl')n orra 11'ﬂmlg-grou®\¢éfhé>€fpm@§15| on
fgago won - at atkypsoUR G AL ed CCR2 activation as
aalrriglsu [t of % Y |n<5jl| Bg}%g)Th}gIterm ‘unregul ated "
nmeans THweht" War&@trhcﬁaﬂ bORe formala KL i cel | ul ar
organismresulting in harm (such as disconfort or
decr eaBederf @m&u@tmﬁoﬁani oratliod ofithe foroslal -WHa€(0)-alkyl-NH,, or a

1
PR, oM LD MIREPRENE, Ty o expressi on,

or 2) -Tnem&ﬁﬁaﬁlﬁféa nﬁﬂ&[ﬁﬁéb@&‘rahi‘%ﬁ% 0 féhutinwant ed
e an ﬁ\é‘t} rat| on. The exi stence of an
%@4

el alisfDaMop.linkige gepsp pfhe formula
aNHC@Ri; S 1-Sret gk redHy opaRGedungs-mgll known in the

art. 64 - CCR2 nedi ated inflammatory syndromas

di sor dBteseror agireelagle snehmscl ridies] ofwhé foowdtla L NHiatkat brON(alkyl),, or a
ht hal m c. di ord r itig h scl erosi s,
qﬁ ﬁéfoéllpgf% §H “E'&ygrolra aE( g‘égati c arthritis,

- atopi GT}‘Q%rHPtArBéﬁoy E P a%lcﬁlc(lf‘?rﬁQ&Itnlﬁls -@é?gg—;l‘]ﬁc’or a linking group of

Di seaSe, ulcérative co Itis
dhe @gﬁ‘dﬁtc(pd}}éctl on, fibroid lung, renal

i nsuffici ency, di abet es and di abetic conplications,
oS, S o0at e and, i pbetl e Lol BN
r-etON(ilkg),, dadidkihg grotp 61 BARGMAR at(YNHIAWI eI U @SN Giky])-alkyl-.

chroni c obstructive pul nonary di sease, sarcoidosis,
i nvasithe igndpirydmyE cormnag linkifd gonpatf itterfomful C(@atbarieD)-.

surgery, allergic rhinitis, allergic conjunctivitis,
chrgni e T’ é@gw—@éxhrﬁ%?ns arqdéﬁbq%éheafgftanhSaC(O>0 alkyl, or a linking
([:IFQ&dpQﬁ%tf@,lmqud Be@%efkylpepodoni tis, gingivitis, gum
| sease, diastolic cardi onyopathies, cardiac
i nf ar cEhe s ‘marbeart ehetriss, radidul ofthe foheals tC(CadHwr eC0,H

anglosten03|s restenosi s, reperfusion disorders,
gl omrmtm@pm megpy 4 inkingreseup it fermibeC40)O-

The term “halo” or “halogen” means fluoro, chloro, bromo or iodo.

The term “iminomethylaminocarbonyl” means a linking group having the formula
-C(NH)NHC(O)- or -C(=NH)NHC(O)-.

The term “oxyacyl” means a radical of the formula -OC(O)-alkyl, or a linking group of
the formula -OC(O)-alkyl-.

The term “oxyacylaryl” means a radical of the formula -OC(O)-alkyl-aryl.

The term “oxyacrylyl” means a radical of the formula -OC(O)-alkenyl, or a linking
group of the formula -OC(O)-alkenyl-.

The term “oxyacrylylaryl” means a radical of the formula -OC(O)-alkenyl-aryl.

The term “oxycarbonylalkoxy” means a radical of the formula -OC(0)-O-alkyl, or a

linking group of the formula -OC(0)-0-alkyl-.
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chronic | ynphocytic | eukem a, chronic nyel ocytic
| eukem a, nultiple nyeloma, malignant nyel oma,

wolomdghksas2s di sease, and carci nomas of the bl adeler/1ys2005/032500

breast, cervi x, colon, lungs prostate, or stomach The
term"uveitis" genepcally refers to any inflammtory

di SeasgeidMOkMERGIalkR rfMgs MM@iLdiioBthe dimbR %Vélgﬁdor arhtnfemg group
clinically distinct subtypes based on the part” of

& & fArm SREH¥i nf | ammation is present (percentages

d t.o patients k ;
coter: DR s SRR iR tadidn b deREE S Reider ' °
(209 , 1R terF%a“MYF‘Eglggqg]oélkélﬁ‘@eaﬂ%%m@ﬁ 8%9%0?&% %A €H-alkyl or

course of s elther acute
r- é@uMalh@z,(oze%lkmmrocm@fohﬁ for 88 B0 THY8ky ot ﬁOam(ekylbalkyl-
uveltls 19% eventual |y devel op irreparabl e visi
damage'§ é%f @é—“é%grf@%wé’dtcﬁléﬁt‘%ﬂ’im%ér?”ﬁ’é Ouﬁullplavegravp of the
boinnangsgk 9@6 bilateral blindness (2%, or
unilateral or bilateral vision inpairnment (8% Mst
cases Tt tumeim_bam"inwammm of therforknlewi(SpHs@S C(=S)NH;, or a
DRl e b B REHL A (& Gpunt OXOPI SMOS

e

gal ovi rus, Tike) or developnent as a
C0”DOnﬁ{étter%f“u?eaﬁbﬁéin@Eﬂr&hda%f'tﬁé‘ﬁ&%ﬂ! Wagghegyaut oi mune
di sorder (e.g , juvenile RA B27- associ at ed
spondylmeadrinhuepak\ni @8ans 3 addial d‘OBd BrmandNH-aeo)-NKejlkyl or

Pat j ith anterior uveitis have MCP-I present in
Fgﬁgg&éﬁgw@Y’ies in the aqueous humor of the eye The
amumT}\%fterMchletltﬁgﬁ’r %Eﬁh%ﬁ Wnﬁcl?a n)hi? v%#Xt% Xn Qt;org %lecule have
clinical synptonms a 7arge er o nononuc

dwskn splared yatong ar mere rasidalsior Arkingdrbdpsrahteecitkheilinkisg | grsur), by
TR=To W= W E%S'ﬂ}r!h@]l i%’gf?‘md cation resulting from cataract

surgery and prophylactic use of antibiotics and

corti cost@mode®ndcst ¢ MIETRA" fridkns SHES TX3b k@RHi1SerfNArTa8185 hr¥ present in
nost @%tlents wth anterjior uveitis are first treated

Vil PRI G BRINA LB £ BBLHPE POTUAE Y| CETBYNS APRSFETE 1§ 2FRy1g it
?gzu?rerehﬁﬁgbgtrl uerHSngn\qgr{c?alt Cg§stee§‘1not9%cshscall?stélpeeof fsp?eas?n% mventlon was
|Mmuwosmppomsskmeea@smkﬁk@ewgmsmmydm&spmﬁpmexegIUPAC)

nmet hot r exat e, azat hi oppne, cycl ophospham de, and the
hhmg%“@{ewm§ed particularly if the patient's vision

is in danger Al of these drugs have potentially

sever eltgicaegfuhécdfshe invention may be present in a form which may, alternatively or

in addition to a compound of Formula (I), comprise a salt of a compound of Formula (I) or a

prodrug or active metabolite of such a compound or salt.

The compounds of the invention may be present in a salt form. For use in medicines,
the salts of the compounds of this invention refer to non-toxic “pharmaceutically acceptable
salts.”” FDA-approved pharmaceutically acceptable salt forms include pharmaceutically

acceptable acidic/anionic or basic/cationic salts.

Pharmaceutically acceptable acidic/anionic salts include, without limitation, acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
glyceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate,

malate, maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
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particularly in children, and there is general
agreenent that there is an unnet nedical need for safe

waneesdserti ve steroid substitutes or steroi d-BEERUSI9G5/032500

agents - 65 -An exanpl e of s§he invention is a method

for preventing, treating or aneliorating CCR2 nedi at ed
ophtyhed, nitatedpasmadepastof(tsuiad) passpbaredibhsphagd, bay gilazturonate, salicylate,
s?erelxlayng:utblac\:/eltatté ?uc@ﬂ SCSQE?‘f hz%nn%tb tgrtrgttentgct)c Iteg toasrt{I 'rtlntetlglodlde
dhﬂmoacetaﬂasalrsuod thvdakepul nonary di sease, allergic

rhinitis, asthma, allergic asthma, periodontal

di sead¥ganiaerdroradiqRsids el iricluds andgiragpt/imited to, Gudrpiodic, perchloric,

Qhﬁlﬁﬁ:sﬁho@%rlt: I}ﬁodlér#ce%lyké’llc m&HMeﬁﬁt‘onfcnh))a?oQQetﬂ ?gu%tgfﬁl\c/,eoxallc,}

r|3|n?amn|ster|ngfo he subject an effec o
aﬁﬁl’ﬁhﬁler@f fgn@mg{gwul&mq;gycmp@nequ) apic, @ehaing, trifluoroacetic acid
GRaPRS#kLI on or medi cament thereof. Another exanple of

the invention is a nethod for preventing, treating or

anmel i mhainhdagltimcfﬂpdbatb@ﬂc/wﬁehi'& baits inohile &int ard\iBi lirhiged to

ude wi thout limtation, curring or
RS 2o P CHTr e PigRer b G oLplsP RREr s
|tﬁi(wmwhathgl)mebmetsane,pﬂﬁrteefahmr “TRES', la&mmo?alnbaheéthlhé
n.as ect co

TS P B DR et SrruCE o SO, ST cholin
tivaphoune cadline@hlotda cyclgheoanging, ﬂfefﬁan(ﬂmef‘ekﬁyleﬁéﬁlﬁﬁme, lithium,

nt thereof. An exa ionis a ...
NG T bre PR At R g MO PP B R e peridine,
rpredismrﬁ:qaoaemmsz-timexltie $ota§s&1®fuh‘yrdrd’xgielﬂmhdug$ pro@hh@ﬂhlﬁme sodium,

TERIEACIR (I T M

dmz:madi theilike. chr oni ¢ obstructive pul nonary di sease,
aIIer%@c rhinitis, asthma, allergic asthns, .
per i oddaicenaoung ¢ighevin tenBoronaygerpresers dathe farm of pearhypesgtically

a@cerﬁﬁgg H?i?tfg@glgd ﬁ&ﬁ%rllle§|tﬁgg:olaq ggHe%Ji Q[}é}{}goarg S atﬂg metaFolltes will be

subj ect an effective anopunt a co

(frryctippal derfvati ves ot Gprerysiondsthay ﬁrem@éilbmmlbl@ lzrewecorlhto alfaetive
icB¥gAton i ncludes a nethod for preventing, treating

or aneliorating a CCR2 nedi ated i nflammat ory syndrone,

di sor dee tedh “gic8R@s fednd a@h@mbéeeﬁ&an'y acda@tetsie td@roe@functional
onpr.i S|¢g adm ni terlngttot e an effective

%mve 8?‘&9(%}{3 inye r_o&r(ﬂrlﬂ <§1t(}]ejéogcwger?lalttﬁ,]prodmc may be: 1) a

relatively active precursor which converts in vivo to an active prodrug component; 2) a
relatively inactive precursor which converts in vivo to an active prodrug component; or 3) a
relatively less active component of the compound that contributes to therapeutic biological
activity after becomihg available in vivo (i.e., as a metabolite). Conventional procedures for the
selection and preparation of suitable prodrug derivatives are described in, for example, “Design

of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

The term “metabolite” means a pharmaceutically acceptable form of a metabolic
derivative of a compound of the invention (or a salt thereof), wherein the derivative is a
relatively less active component of the compound that contributes to therapeutic biological

activity after becoming available in vivo.

The present invention also contemplates compounds of Formula (I) in various

stereoisomeric or tautomeric forms. The invention encompasses all such CCR2 inhibiting
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conposition or nedi canent thereof in a conbination
product with one or nore therapeutic agents. The term

w0 emsasat i on product " refers to a conmpound OPCTUSIVE/@32500

(1) or a form conpositionser mnedi canent thereof in
adm xture with a therapeutic agent and an optiona

CofbbiBHs 1&Tudmg%ytﬁ@tcbﬂgounﬁiﬁaﬁé fa8n eres%ﬂﬁilly%?eténgﬂloﬂlers racemic
medi a flannatory syndrone, disorder or

dnis@ees and Wém?réPhI? afm?émayséwC&ep&@@rfprert@@r@fs to one or

nor e ti-inflanpat.or e sSuc
o o dM terign tsp B 49 Yo SRR Bt e R sfad Pitpositonpng potecular
Iwel@) butd(ffer 1 phiy@ed badoragenitd pperitisITLBUOR HPRERSShaVE the same

r even treating or ame
SRRt e b T TR bl ayhar s L Rgnceg e i
dbssEagien Lg@brﬂgrlalsﬁrﬁémwnddrﬂfbl frororrulae thd plan@lof polhgdedight
asi tion or nedi cament thereof and a therapeutic
gﬁ%ﬁT“WW ' conbi nation product includes, without
[imt w ' I f
agent afthg ge@ra Mméﬁ]ésgt%Pg’?‘,e‘gr?fkgﬁt‘&p‘rmg“ﬁ%ﬂ%g‘gd&%em the
tarren@giemtof thad miomis $1t ypatel cﬁnarnfonarswoﬁp@scrmms gonERPIPmMEs wherein
aI)J?lﬁneQx‘?Jm %U%%?r@&%&ﬁb% a@cgr?glclts K %h%lcgrﬁg}eqHéterm “chiral’ frefers to a
n1n|strat on of separate conpositions contalning o
tnméecg@m gt ‘aln@rpwh@le aganmirroAsnighoselyyle thd abderice of dnexis and a
?'Iatrle \94 Jehte?&ﬂgﬁmefﬁtf ©The tg' € In%g Er‘“ e AN P&%?f QFaJ nl;}em%ecular
onents conprisin e ination produc
|sm¢eepéwa@hmnyoromgeﬁp @dh @th@r ae@ﬁrbunntes@pctrppsaldhu B\peeraw “diastereomer”
SYUBRROLSES &m‘[e?sStHE} re%?{e%@ﬁ at Be-Rahhel Oﬁt}é %ﬁbﬂ?dkjca%g "
more than it d'b the conponents o
centse i dhd copfigravnet ‘%ﬁ@“@@éﬂm@l? ofienl capbrarabae/@u tlihe aymbols "R*"
QQW 'dér{o%rlﬁe Eﬁﬁvé’éo%ﬁ&ﬂ!iudn!‘é!@% tlwlnﬂs Q%H@?&n@l carbon atom(s).
phar maceuti cal conposition or nedi canent conpri sing

one OITheR A “gkerhdi€ drNStant meQIpOkRESoaAREmAsuna Pt éqaNadlar

pharmaceutical |y acceptable carrier.
quantities of two enantidmeric species, wherein the compound is devoid of optical activity.

The term “optical activity” refers to the degree to which a chiral molecule or nonracemic

mixture of chiral molecules rotates the plane of polarized light.

The term “geometric isomer” refers to isomers that differ in the orientation of

substituent atoms in relationship to a carbon-carbon double bond, to a cycloalkyl ring or to a
bridged bicyclic system. Substituent atoms (other than H) on each side of a carbon-carbon
double bond may be in an E or Z configuration. In the "E" configuration, the substituents are
on opposite sides in relationship to the carbon-carbon double bond; in the "Z" configuration,

the substituents are oriented on the same side in relationship to the carbon-carbon double bond.

Substituent atoms (other than H) attached to a hydrocarbon ring may be in a cis or trans
configuration. In the "cis" configuration, the substituents are on the same side in relationship to
the plane of the ring; in the "trans" configuration, the substituents are on opposite sides in
relationship to the plane of the ring. Compounds having a mixture of “cis” and *“trans” species
are designated “cis/trans”. Substituent atoms (other than H) attached to a bridged bicyclic
system may be in an "endo" or "exo" configuration. In the "endo" configuration, the
substituents attached to a bridge (not a bridgehead) point toward the larger of the two remaining
bridges; in the "exo" configuration, the substituents attached to a bridge point toward the

smaller of the two remaining bridges.
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The present invention further includes a process for
meki ng a pharnmaceutical conposition or nedi canent
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and an optional pharnmaceutistal |y acceptable carrier;
and, includes those conpositions or nedi canents

resul t Go b4 LSS ha: BE QERESsubLRth e ARR PERFRERESomers and
i ncl ude both conventi onal and unconventi ona

- pRRuRclsal B 1 RIERAR eRTRSUNdpIRBLDE BIFSRESINYSTGAN afe either commercially

Rl RN be PR ark @ K@itHAtiMI 0 EroMab edt iV al HIB® staRing materials or can
ef fect uat e node of adm ni stration ocular

Y,
i Bstoreparsd a5 ]sgmttrgymy(wffmaaq themhoRs#N§dRS RSl et | N using techniques well-
St lvh ROMBdelof ordad] skifl in pRr@Nt eral Iy or rectally
including, without Iimtation, ocular (via a delivery
deVI C eTirUGIMeds dacmm akl” “BanSH ARkt tie” 14 ké:)ls,” “trans,” “ex0”, and
.nt ana ver
v St v bife o BRote Rt e T ERb s rHERATER SR meisoptp ane e
hiolendedagnbt used assietimd,in thejliecdturen (i ntraperitoneal ly,
subcut aneously, intramuscularly, intratunorally, or
par entBreasptnygunémf thm@eﬂeh%evenwwobmmateﬁ @hingdvidual isomers by

‘ WF&WE&%& sprﬁhésﬁ oﬁreg&%?i nﬁ"zm 1§or§éx‘1@ rf'miatﬁre‘r’l doﬁpelnﬁgnal resolution

pill, caps granu posone,
btp@m@gesad@mee‘or@amqhéfree lpaéhof@x@mqigeé of @sipineristper uipg an optically
S&l W §a9 r(‘foﬁ&dedtg)]/%dlcﬂldﬁgl c(r%@‘ﬁl' Jah&naln'drr] eh%ﬁ LAtHe ffe@laﬁ@)s %rmmo an
timed rel ease, "or sustained rel ease parent era
selen e andeof cathsybehedsamers ahar ispmericarsirdEdpwest by qhemagographic
S@ﬁﬁ%nonqﬁc@ﬁsmom@%g %hlraa%ﬂldrwo?gsgnmg &Y 1sGRerR mixture of either a
supposi tory gﬁOSltlons or’‘'medi canents suitable for
oﬁ*?élm%m?ﬁfrfﬁl grtfrfért @rﬁdwcmqlweirlw e m@wwhrgm@ﬁgraghlbmpqh@ds
t abl et i | ets, ¥I geach i ncl udi n @nep ¥ |
rel eagg™ ?r edc?’Bl?"&B {3 ”ﬁrﬁ’ée S StVER R é’ PEfgRurality of polymorph or
fmGngoat ¢r9<|ﬂl$D1r;e fginainl es s@lﬁd‘xr'@ﬁlmﬂ&d’d&o an nhlciutiauh dlefsedspmf the
uch .as sol utions rups, elixir e
SHSDURE: BRaorornte S LsrRr PGS Rk Gt RO Rr gl s vith wate
i el Mdieaus; €T doheénos ol dahic esISendy; suzA a@lalsdélténded y bd@dder®assed within
for ocular adm nistration include sterile

%?U?P%ﬂ§m8pvggﬁpar del i very devices. Fornms useful for
par entlgﬁr‘ﬁllo aﬁ?gfi tﬂé %’gge@gels o p¥ a%%f%ﬁe%%h%guntﬁﬁléﬂhé &@s%nt invention,

emul si ons an SuUs nsi ons. ternati ve .
cibnpokd tecesparp andies de Grable it Prawyt shisityvd af RSive gedps an aay of the

f Q51BSNICbABIEd. This may be achieved by means of conventional protecting groups, such
as those described in Protective Groups in Organic Chemistry, ed. J.F. W, McOmie, Plenum
Press, 1973, and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John

Wiley & Sons, 1991. The protecting groups may be removed at a convenient subsequent stage

- using methods known in the art.

Therapeutic Use

Compounds of Formula (I) or a form, composition or medicament thereof in
accordance with the present invention are CCR2 antagonists. A compound of Formula (I) or a
form, composition or medicament thereof may have a mean inhibition constant (ICsq) against
MCP-1 binding to CCR2 of between about 50 uM to about 0.01 nM; between about 25 uM to
about 0.01 nM; between about 10 UM to about 0.01 nM; between about 5 UM to about 0.01
nM; between about 1 UM to about 0.01 nM; between about 800 nM to about 0.01 nM; between
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for once-weekly or once-nonthly adm nistration. For
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preparation for intranmuscuk&r injection (e.g., a salt
form or to provide a solution for nasal or ocul ar

ambai o8 hikveb Bt 081 8M; bawekhabaltNes ¥MasHEMi 610 S &r) betd 8 about
dosall\/ge form (tablet, capsule, powder, solution,

& abpedOl bt ch, 17 posone, ion exchange resin,
SquosA%ﬁ?rB%duné elal-soomglnrgg:g ?qqrgolpég?n %r et%}came qttl%re%f re%uces E/ICP 1

conposi medi ca ai ns
ehfieed m\tﬁbc&tmohﬂnotuﬁs tA}@onamhmd/cﬁ Hormauled) Mfone@emgcasny)ntoo
pr.ovi g, !

e el PR B AC RS Sroeate o SRIRE bl by chemorasis o
alzouken @b(ﬁl@&lumo amuab O LAMSEOecABb4up LR felrtahbans 0 f)l am between

out 0001 to ab a conpound of
SRR BRSPS 08 v G F ) B ReAted sbout 1 M t
f4@6&9dmm%t@emamvsdoelmg%&mbt@n Q§1; b&theerAdMButf 200 AM to about 0.01
suitable for the node of administration selected for a

ST tsereep Abgye 8. "MASAY R nat o8 betarigatent YoM ix3baeG )M
ﬁgn?ESt o]ggrg%og;g H;orrr%?ﬂaglggyé o%p%%\g%no(g?%tdloclarglb ereogge uces MCP-1
ahsueilmrlcukdﬁam hotolmaadro A ccﬁm;ﬁa@ﬁkBoftRmrralbm (It orl00rmygbkgositfon or

R Yo S+ RO SRR e e oo
weodkglivati grest bda}een dHoet SO esdbboitd0 1a1M; rmdweamt&mt 251;w t®gbout 0.01

g&g‘ mtvie}:gglgpg totqb{)]{gg Ogéls/l g)g@v% e ' e I’t]o fl)bout 0. 01 nM; between

a@mnm@mcaetao@tm 01t oot dut €0 mtom%sut@mm bkSveen about 200 nM
preferably in the formof a tablet containi ng

GOGMt 08! 0M5bet5eemfbo@ lg%nMGo g_bouo() @1 nM; @, beQW@n agoqg?o nM to about
1o10m15. 0, 25.0, 50.0, 100, 150, 200, 250, and 500
mlligrams of the active ingredient for the ‘

sy n'pt cmmbn'dm g&d}i ust;mandl ofcﬁ‘ormﬁie (Iol osﬂ@en Jtcompbwitiqaak inditarhadt thereof

SOt Sl a8 a8 ROER el o T FRBTRp o sFmacor
Wyhdromgrd}&ovdet dfr didease rax tubol ianeedompeat nemprseg, adinhéstdring @ the
osfubj%grgln Q#fec‘il(ea}lmgu%t ogahc%m%ggn%%gklgrmula (I) or form, composition or medicament

thereof.

The present invention is directed to a method for preventing, treating or ameliorating a
CCR2 mediated inflammatory syndrome, disorder or disease in a subject in need thereof
comprising administering to the subject an effective amount of a compound of Formula (I) or a

form, composition or medicament thereof.

The term “administering™ with respect to the methods of the invention, means a method
for therapeutically or prophylactically preventing, treating or ameliorating a syndrome, disorder
or disease as described herein by using a compound of Formula (I) or a form, composition or
medicament thereof. Such methods include administering an effective amount of said
compound, compound form, composition or medicament at different times during the course of
a therapy or concurrently in a combination form. The methods of the invention are to be

understood as embracing all known therapeutic treatment regimens.
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sex, age, weight, diet, tife of adm nistration and

concom tant diseases, will result in the need to

adj ustThdesagamiecilliefeld $€a Phiieh {/hiek meRbd shidd Nty Pk 8tyraahdn@hal,
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3 v a0HEE g f‘ﬁ*ebeéfbﬁﬁ@%l??tiof)ﬁe%t@e%ro PEEYAGBT 9T §XRertrpR@t and is at
frRk 67 @f siREepApBtd) At BingQ brhd, QRorddd e dREAE hal 9 ociated with

c ositions are preferably fornul ated as eye-drop

f€ %Mﬁpolnwaﬁ%iﬂO Ml oY repEs Y Pht BRUSEINYE) dRdpftanrgptory
feagdifidnttBdt @cREHFhMIESE AR MANIEQddr e B¥kes hsbciRXANR] &evated MCP-1

‘ dropg,er fitted wwth a suitable pipette. For ocul ar

SEPFERIC8 ©OF quoh?vefel’iér.e&sb%posi tion is preferably in the
o B B PP SO PG SORLOAL ) B prarmcics
fagentitasdliconthe btbgichll dr eddicimalapypoogpint atsucoutmi aems ot buman, that
f.acl || iLnistration.to the for, ex le a. .
ds?’%ebrl&es;ogéhﬁjfggls%c?l T, éet%rbnla{l%lrbrneedlf)?lgiécﬁ%)réfx o_theééﬁlrﬂgan, w%xch includes
P8y ertingt treatidddrhaod BorRemgrt seynipaiis\oé a sokpmendisorddr ot hieease being
ere?tggnt i nvention can be synthesized in accordance

W ‘the general synthetic schenes described bel ow and

ar e i IhystERtEsmsmr & RBhbbidlof e Ynveftidnh8 sitR & CetdpEutic method is
exanpl es that follow The general schenmes and specific

dseandre D hpgtkegtay 6 €U POREXesfaYi | | ustration; the

I nventd on 1shé)fucl d not, bfeF cor sg&ue,df as bei ng%. lim tg.d, beytth ¢
the cHEATRIENFRIRYIEHY TEHEYE BA LT & P BRS CBRPTISOLE gredigqpaent thereo
nedfiianls nfedwod pur @peaeniting, ttehengvwa melisatBigarGGRAgmeddtey ihfdnSmatory
l“slsned;:rj r1i'1en }ﬁgr ersocgﬁe%raraes' %nsdb'gxt?n‘ﬁel gilﬁ%ro? V‘%' | V}Aot hihn the isti
SKH TG FISHEF S A5 RIS PR 1 H8< JIFfeOT RECF ) [P §roup consisting
afibrevi ati ons and fornul as have the indicated

nmeani ngs: Boc tert-butoxy carbonyl or t-butoxy

car bopyll HAs&D3ateiipecidanhyigh i -ge £CHZICH 2-1iftuobdoph ey -harl 1oy

chl or pigeidin-4-gi }edabraraontet hane

7 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-y1)-

piperidin-1-yl]-acetic acid;

8 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(5-fluoro- I H-indol-

3-yl)-piperidin-1-yl]-acetic acid;

9 [4-(5-fluoro-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-

acryloyl]-piperidin-4-yl}-acetic acid;

13 (8)-{[4-(1H-indol-3-y])-piperidin-1-yl] }-{ I -[(2E)-3-(3,4,5-trifluoro-phenyl)-

acryloyl]-piperidin-4-yl}-acetic acid,

15 [4-(5-hydroxy-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-

acryloyl]-piperidin-4-yl }-acetic acid,

16 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-hydroxy-1H-

indol-3-yl)-piperidin-1-yl]-acetic acid,;

18 {1-[(2E)-3-(3.,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-yI)-

piperidin-1-yl]-acetic acid,;

19 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-fluoro-1H-indol-

3-yl)-piperidin-I-yl]-acetic acid;

20 [1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)-piperidin-1-
yl]-acetic acid;
{1-[(2E)-3-(3,4-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-y1)-
piperidin-1-yl]-acetic acid,

2
N
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CHO 3 chl orof orm CH3CN or MeCN acetonitrile COPD

chroni c obstructive pul nonary di sease Cpd conpound DBU
wo 2®@6a3&2abi cycl o[ 5. 4. 0] undec- 7- ene DI PEA PCT/US2005/032500

di i sopropyl et hyl am ne DVAPo4- di met hyl am nopyri di ne DVE

di rret hoxyet hane DVF N, N-di et hyl formam de EDCI

yro Fﬂé&:%g%% RO e S

ethlac uoromarlcmaln platereader

|2A| H{ & REY-Bridsdrialoenernhemmiage aydlep pe ¥} tlfri( @fnoro-1H-indol-
bi s(t AiyReripayidat |-yll-peeHf addiLi OH 1 t hi um hydr oxi de

Ve@H m%rmﬁhmb yWEDeridBt hanesybEp {j S-8ithu6folfeny1)-
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1c acid;

27  [4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-phenyl-acryloyl]-piperidin-4-y1} -
acetic acid,;

29 {I1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-
methanesulfonylamino-1H-indol-3-yl)-piperidin-1-yl]-acetic acid,;

30  [4-(5-methoxy-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl }-acetic acid,

31  [4-(6-chloro-1H-indol-3-yl)-piperidin-1-yl]-{1-[(2E)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl}-acetic acid,;

34 {1-[(2E)-3-(4-chloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-y])-
piperidin-1-yl]-acetic acid;

35  [4-(1H-indol-3-yl)-piperidin-1-yI]-{ 1-[(2E)-3-(3-trifluoromethyl-phenyl)-
acryloyl]-piperidin-4-yl }-acetic acid,

36 {1-[(2E)-3-(3-bromo-4-fluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-
yl)-piperidin-1-yl]-acetic acid;

38 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(6-methoxy-1H-
indol-3-yl)-piperidin-1-yl]-acetic acid;

39 {I1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(6-fluoro-1H-indol-
3-yl)-piperidin-1-yl}-acetic acid;

40  [1-(3.4-difluoro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)-piperidin-1-
yl]-acetic acid,

41 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(4-methoxy-1H-
indol-3-yl)-piperidin-1-yl]-acetic acid; ‘

42 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(7-methoxy-1H-
indol-3-yl)-piperidin-1-yl]-acetic acid;

45  [1-(3,5-dichloro-phenylthiocarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)-
piperidin-1-yl]-acetic acid;

46  [4-(6-chloro-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4-dichloro-phenyl)-
acryloyl]-piperidin-4-yl}-acetic acid,

47 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-methoxy-1H-
indol-3-yl)-piperidin-1-yl]-acetic acid;

48  [1-(3-chloro-4-fluoro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-y1)-
piperidin-1-yl]-acetic acid,;

49  [1-(3-chloro-4-methyl-phenylcarbamoyl)-piperidin-4-yl1]-[4-(1H-indol-3-yI)-
piperidin-1-yl]-acetic acid;

50  {I-[(3,4-dichloro-benzoylamino)-imino-methyl]-piperidin-4-yl}-[4-(1H-indol-3-
yl)-piperidin-1-yl]-acetic acid;
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NaH sodi um hydri de NaHCO 3 sodi um bi car bonat e NaN,
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chhori r t f 1
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or tr? ori'de Schene A Conpound Al

wher &-15- rx@hi}néWi‘owwamIE -Inddd RGP BTG ! -Kllrd r[@4)-3-(3.4,5-

hal ogé&#uorasphemi-acayoxu-piReridins iy Litdcerit 4t Conpound A2 (in

a 530! Yeatch®ro-BitilustEnddyl $RdnY RALEMSMCH p@&inl &=\ -[4-(1H-indol-3-
mst hylyg@q,egmhqrym@ew@ld he like) at about Q)C and

8-10 tg ive,
2 5 Eﬁfwaéi‘@dﬁm MR S et R
of an Hidat e conmpound of Formula (I) wherein X2

i s(JOabsééf(ﬂElahdﬂf -R2mb pherah poryydydlkfomexigin-4-A } $6! IH-indol-Bf1)-
Conpouiperidid 1iyd-sadttediddr opwi se to a reagent sol ution
(ggch s BSido- 9@95\589%@&%@% 41 @gﬂi-i%ﬁ@-sl.wse)

at ab idid -y PGcaNtclgS "stir for abou
%7% IOCYQA agent (such as TMSO and the i ke

i §4adéﬂe@ 41?16*159ﬁ0§’éertygh*9??ébarﬁ°%{)LWR?“S‘P 4a>6b£i1r<1H -indol-3-yl)- 2

piperidin-1-yl]-acetic acid;

70 [4-(1H-mdol-3-yl)-piperidin-1-yl]-{1-[(ZE)-3—m-toly1-acryloy1]-piperidin-4-y1}-
acetic acid;

71 {1-[(2E)-3-(3-bromo-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-yl)-
piperidin-1-yl]-acetic acid,

72 [4-(1H-indol-3-yl)-piperidin-1-y1]-{ 1-[(2E)-3-(3-methoxy-phenyl)-acryloyl]-
piperidin-4-yl }-acetic acid;

74 {1-[(2E)-3-(3-fluoro-4-methyl-phenyl)-acryloy!]-piperidin-4-y1}-[4-(1H-indol-3-
yD)-piperidin-1-yl]-acetic acid;

75 {1-[(2E)-3-(3-fluoro-4-trifluoromethyl-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1 H-
indol-3-yl)-piperidin-1-yl]-acetic acid;

76 {1-[(2E)-3-(3-chloro-4-fluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1 H-indol-3-
yl)-piperidin-1-yl]-acetic acid,;

77 {1-[(2E)-3-(4-fluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-yl)-
piperidin-1-yl}-acetic acid,

79 [4-(1H-indol-3-y])-piperidin-1-yl]-[ 1-(3-trifluoromethyl-phenylthiocarbamoyl)-
piperidin-4-yl]-acetic acid,

80  [4-(1H-indol-3-yl)-piperidin-1-yl]-[1-(4-trifluoromethyl-phenylthiocarbamoyl)-
piperidin-4-yl]-acetic acid;

81  [4-(1H-pyrrol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloy!]-
piperidin-4-yl}-acetic acid;

83  [4-(6- methanesulfon)]ammo IH-indol-3-yl)-piperidin-[-yl}-{ 1-[(2E)-3-(3,4,5-
trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid;

88  [1-(4-chloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)-piperidin-1-yl]-
acetic acid, ‘

92  [4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3-nitro-phenyl)-acryloyl]-piperidin-
4-yl}-acetic acid,;

93  {1-[(2E)-3-(3-chloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-y])-
piperidin-1-yl]-acetic acid;

94  [1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(5-methoxy-1H-indol-3-yl)-
piperidin-1-yl]-acetic acid;
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USI ng vt FRIRE WY &Y PrO8EHBfe” A, Conmpound Bl is used

i nipl :BZE 1l - {Coypound-[A4LH-GdopovingdipBlidin-3 - yvi jeaiot plipevidid 1-y1)-
Conpoarid-trAuct ongoiryd pheatgl)-@rapacesmt e Conpound B2

(g%’rﬁ E%'c‘{&lé} pﬁ‘er&g U{Qdyé?rfoxy': ﬁ; AlTH' H&i!) Vfgﬁggﬂdlnl

pl ﬁb |po togr aphical ly separ ated using

c drv eftt {2 dpanoxy- éé‘&ﬂ Ht-ingal-1-lo-Rivpedied - YKrishm! -pigeridigssecarbothioic
skil | eﬂdih‘*ﬂlﬁ@oa’rﬁheﬁﬁ) PPig%i de the separate enantiomers

123 4-{2-hydroxy-1-[4-(1H-indol-3-y])-piperidin-1-yl]-ethyl }-piperidine-1-carboxylic
acid (3,4-dichloro-phenyl)-amide;

129  4-{2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-yl]-ethyl}-piperidine-1-carboxylic
acid (3,5-difluoro-phenyl)-amide; ‘

132 (2E)-1-(4-{2-hydroxy-1-[4-(6-methoxy-1H-indol-3-yl)-piperidin- 1 -yl]-ethyl } -
piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone;

133 (2E)-1-(4-{2-hydroxy-1-[4-(7-methoxy-1H-indol-3-yl)-piperidin-1-yl]-ethyl}-
piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone;

136 [1-(3,5-bis-trifluoromethyl-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-y1)-
piperidin-1-yl]-acetic acid,;

137 (2E)-3-(3,5-difluoro-phenyl)-1-(4-{ 2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-
1-yl]-ethyl}-piperidin-1-yl)-propenone;

139 (2E)-3-(3,4-difluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-
{-yl]-ethyl}-piperidin-1-yl)-propenone;

142 [4-(1H-indol-3-yl)-piperidin-1-y1]-[1-(4-trifluoromethylsulfanyl-
phenylcarbamoyl)-piperidin-4-yl]-acetic acid,

143 [4-(1H-indol-3-yl)-piperidin-1-yl]-[1-(4-trifluoromethoxy-phenylcarbamoyl)-
piperidin-4-yl]-acetic acid,

144 [4-(1H-indol-3-yl)-piperidin-1-y1]-[1-(3-methylsulfanyl-phenylcarbamoyl)-
piperidin-4-yl]-acetic acid,



Compound B3 and Conpound B4. For Conpound B2, B3 or

B4, substitutions with other functional groups nay be
woreme/0852Ng t echni ques known to those skill ed Pam/usm®os/032500

art to provide conpounds tlat are representative of

the scope of t he present i nventi on. Scherre C Using the

prlggeql{ Eca ?P?(gg)ﬁ n\ﬁ?und CI elo% plper%m yﬂ

prot ect [,

car bofy }hgﬁlggo Hll% dyEPH éﬁ acan “PRE i ke) is

uséd ‘h(lpiﬂ M@klﬁ? 3@@méluﬂdy1ﬁ13per@®m'bﬁl]r{d [@QE)B43.4 e fledo-

Wi th ahdmal)@greh)yk @ageﬁm 4syd}-extetioncid;o provi de Conpound C2

(WRET €1 M. 169- (nShy@roRii [ AP RAN b B SrRIAR- §1§lﬁﬁeﬁ<§n 1 yl ]-ethyl}-

hal OQ8IpLridiR- 1%/1)[’ﬁ931733tr§1-u0r ey I?rHFetn gnécompound y
ggepa r at ed nanti oners usi ng nvent| onal

A aehien b Lo Vo eneb BRI T ot e ieeidn -
art VR13 G e P B RBHI PP e SEheme A, Conpound C2 i s
user (2E)p-@eelioforCpngeld4Ad-hy GoRP OIS -B2thbs - IFeaebiedyl)-
with mammneyl]%hyﬂpplpfmﬂ denhGaspemed C3 as a racenate.

,Seﬁ gﬁanéﬂg%:%ag Y\?..fgﬂe K%@:?ﬁ?@? Pp!@ﬁdlﬁéévic]?eé}&w}_

| ur’n al um num

hyd® i (&E)drid- tlﬁ (i k- IHOHW6wl)drepqrmre} wedihadwsy-aheldei n
X2 i spaek§in-lahdd-R2.3-5iflygwrrbgyy))-ragenpeecemat e Conpound

CI7may2 8-S SRAM A& Bhdnih-0- (5 \p-| 4%mmdr@mﬁrusdowynqnpendm 1-y1]-
conveathl yORIRY - ethﬁf}%lﬁéhﬁlﬁn J1ﬁﬁbﬁungws known to those

ot ?f%' n@tghff o B@HW%@? 2E3> PO Gohar U inbe oo
group§ e‘/l ALY -pigs" SeHRIPGUES: known to those

sKil | eZE)+3F(3t5heﬂlam -pltenyIpil @¥4{ 0&)-Coypouyndg4-{Hamtthaxyephenyl)-
repr es'eaartidmﬂwe -offyl I-pigergito pel) gfopeencpr esent i nvention
At hi | h § t
18% )-la( ?15'93 Biro § £4. Pll-ﬂn@gl j 91‘91 %Er%ml%yetm }-piperidin-
renoved and £OmERLEReD) Fodbe, | OF M
188 (2E)-1-(4-{(1R)-2-hydroxy-]-[4-(1H-mdo]-3-y )-piperidin-1-yl]-ethyl}-piperidin-
1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone;
198  N-{3-[1-(1-{1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-2-hydroxy-
ethyl)-piperidin-4-yl]-1H-indol-5-yl}-methanesulfonamide;
201 N-{3-[1-(2-hydroxy-1-{1-[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-
yl}-ethyl)-piperidin-4-y1]-1H-indol-5-yl}-methanesulfonamide;
202 (2E)-3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(1H-pyrrolo[2,3-b]pyridin-3-
yD)-piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone;
205 (2E)-3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(7-oxy-1H-pyrrolo[2,3-
b]pyridin-3-yl)-piperidin-1-yl]-ethyl }-piperidin-1-yl)-propenone;
208 (2E)-3-(3,4-dichloro-phenyl)-1-(4-{2-hydroxy-1-[4-(1H-pyrrolo[2,3-b]pyridin-3-
yl)-piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone;
211 [4-(6-fluoro-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl}-acetic acid;
213 N-(2-[4-(1H-indol-3-yl)-piperidin-1-yl]-2-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-.
acryloyl]-piperidin-4-yl}-ethyl)-acetamide;
238 (2-[4-(1H-indol-3-yl)-piperidin-1-yl}-2-{ | -[(2E)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl}-ethyl)-carbamic acid methyl ester;
243 acetic acid 2-{4-[S-(acetyl-methanesulfonyl-amino)-1H-indol-3-yl]-piperidin-1-
y1}-2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl } -ethyl ester; and
259 (2E)-3-(3,5-diflucro-phenyl)-1-(4-{2-hydroxy-1-[4-(5-hydroxy-1H-indol-3-y1)-
piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone.
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usi ng nmeans known to those skilled in the art to
provi de an internedi ate Conpound C4 nade anendable for

wo poobloggs2substitution. A solution of Conmpound BAT/(51008032500

sui tabl e solvent such as C¥2C 2, CH CN, DVF and the
like or mxtures thereof) in the presence of a _
sui t abthg ihasen(isudes a8 ufkto? bh m@'aﬂ%ﬁm@élﬁdtfm}))(d d}krk;%}atiloﬁ of a

react ed under. sui t%bl e conditions wth an

SOBERT AR08 B EEHETE 7 PEETHRRATRIME oX@mFLOraing 3 {3 repdiated

@GRty gYridkines tiedtd@r uﬁ&wm&h&ect Sk iheR¥RRAL I the
/V-(imno-pyrazol -1 %I - et h?/ - am nocar bonyl
ur

a‘f@WT’VI‘O&ﬂrﬁFP‘%“%hﬁO“E 8914 TRig! %Péﬁ‘ﬁreééF‘P%{i“HS ffdl“t jnyFRgion and

ah o%fﬁbr@f?ahﬁ&&ft@ﬂ!’y&k@@talbl’étc%%ﬁ as a product of the

reaction) to provide a conpound of Formula (I).

| ncl udiend tanint hompdstien’swepe a pfodtdneorppressgnt leasne esrhponnd afrtee

art _known, functi.o roup transforng

il'ven?on seugcgla%céprlo% cpglclnepglsmtg%e SBEc edﬁ%%%d%eggsqgtehgc?ecb eé amﬁunts as

t\mﬂ apﬂlibS[B’nCﬂLICt wiienteson, leectVSZ%or-lrﬁndeelyefrE)ﬂAucshwlombmambrmbf the
ed morsg ehts X?he S é%l feeg amo %’Izpn% one or ggre gﬁ)%ﬁceutlcagy acceptable

I's as ["'e"T'eaving group suc
hafrrxagsmn)my siclr dfehumwd t¢ & rongpognd Melmst inganobn @s a pharmaceutically

trile the like) in the presence of a
%%('eeﬁgqﬁfte fmer thg} f%r DI PEA and the like) to provide

Conpoud (PR @R dRarh@e BN a pAIKPFd kR p@fver@agnggm oD%mehomtmo
i s _oxidized (using an oxidizing agent such as oxal yl

1 %02 fa@dlatfﬂvs@ramorvmqrwn@rﬁmderafﬁél*ﬁzﬁé like) to

provi Corrp !ln Step,l of the & act L on .
sequend& 1&g ERRT ﬂe a(ESPr‘bk?Elﬁ’bd qggrpositions
(s efeet Pufiicies parb@ end q@l’itya’bﬂq)éh infelf ohfBu Bt prod s edilhﬁm&lon or

magnesi um.hal i de. or other netal or netal  ha

IRAERG Y Uy e Bt P va e el e Dpugred O HRra

i tret medbairedl.(cma‘cﬁbr@e alldrgic tdr arhyr Ll'nycdhmd(gehct'@h OBijcd t®th human and
present

ReRErtrRes PR e & fbo B00 i Pha B R el ppprente
tfhmumlmj)ommdeﬂ%o%om&é Forgrudeu) dra fereqcdngebsiibt br edicament thereof

for either human or veterinary use.

The term “CCR2 mediated inflammatory syndrome, disorder or disease” means,

without limitation, syndromes, disorders or diseases associated with elevated MCP-1
expression, MCP-1 overexpression or inflammatory conditions that accompany syndromes,

disorders or diseases associated with elevated MCP-1 expression or MCP-1 overexpression.

The terms “elevated MCP-1 expression” or “MCP-1 overexpression” mean unregulated

or up-regulated CCR2 activation as a result of MCP-1 binding.

The term “unregulated” means unwanted CCR2 activation in a multicellular organism
resulting in harm (such as discomfort or decreased life expectancy) to the multicellular

organism.

The term “up-regulated"” means: 1). increased or unregulated CCR2 activity or
expression, or 2). increased CCR2 expression leading to unwanted monocyte and lymphocyte
migration. The existence of an inappropriate or abnormal level of MCP-1 or activity of CCR2

is determined by procedures well known in the art.
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reduci ng reagent (such as lithium alum num hydride and
the like), whereby the ester is converted to a

whymsossseet hyl group. - 74 -1n Step 3 of the rBEDUSDNS/032500
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and the |ike
. SBgIQERRSsS, r@%ﬁ@Oéhémeﬁ%ﬂon Histehed O%@lqnng@aéP%tUWOtswnd cancers,

sequence, the Conmpound D4 pfotecting group is renoved
and converted to an acid salt formand the tertiary

hydr oxytRr3 Sedabdinh 2RRRYS! Yndbhdll Bad&ds W diRaRPindGkHd without
(such as trifluoroaceti¢ acid or hydrochlorlc aci d and

tieitatipg@phthylmicstisopiers, pyeitishiharessletosi§rne@RfiRah aghritig, psoriasis,

GRopadRA A, ASHPILmRARIMEIGSMILBEs, Iarein dhi€eat Lick@fi ¥ colitis,
hydroxyl elimnation is h drogenated in the presence

dJrphits ereaallagrafhrencyien, ﬁ@mlﬁnme%m%qlw shirbelgy #dtiabetic
%%ph&%oﬁs‘ Ki8detic U@ﬂh&%atthpedll%@&:%gh{fpﬁthwmafé@heﬂéﬁmﬁ% aletic
Conpound in place of Conmpound C4 enabl es one
Srmqqawogamyt HReregsisg @rw@w}r@:ud@ ﬁ@mo%h@é@mgarcmdosls invasive
rs%hﬁ@&%@tlhﬂ/a‘?nn%ftloﬁ hger S5R& sBcedy NBleREER RN, Alfé}(/%gﬁédnﬁﬂctwms
Scheme E In Step 1 of the reaction sequence ound
SATqnis WhErp ABma S Frgica s8R tRaBpdontal ?lFﬁaéf’tSeF&“aﬁ*ﬁ“ﬁé Hagtis, gum
(dddad &&t&ﬁl\e@@lo%g%attmgs !:aréﬁs‘c in Furc®io®, Phy)8Riti8 Wa R hedilure,

In Step 2 of the reaction

\éhmﬁnyrlnﬁrrdcﬁtlcuarkemt hanas l §180vkiMetReri® iRl ﬁh?elsrlﬂ@ malignant
VI trlflate Conmpound E2. RK1 In Ste% 1 of
& I

”i‘ daubticsase estfaeiivmaEs’ habladigp PEasier i plphdine.
qp&mﬁgeg“&§“@whereln X is absent or -CH 2- and M
represents a zinc halide or other netal ated group and
the | defe)termr“ Gomgs (garmdiczﬁl@ réfelies aiyhnﬂénhmatabﬁeéﬁse 'awdlving the eye.

\t(engs can get fw € rlggecHréléalgnallsgln qr alﬁ§pe€ :Ea%)s tthg%g%gf tgef VS m whlch the

| (1sﬂmmnas>n usaircsaxktl(serc(emragq:rslwnyslppmns }phneme)kpa&rb adit trsadndgories):

taI;]]?erlor (%;‘%) 1@%%%&\étég&or V\%os trlgrr(gg‘? %% ?on\éel U(Zé%%%néjoarcaoramo to the

tooutshief the deeshurseeitbér aSath €160 ) DecurongaR 6%, dechronic (58%). Those with
anterior uveitis (~19%) eventually develop irreparable vision damage despite aggressive
treatment such as unilateral blindness (9%), bilateral blindness (2%), or unilateral or bilateral
vision impairment (8%). Most cases of uveitis are idiopathic, but known causes include
infection (e.g., toxoplasmosis, cytomegalovirus, and the like) or development as a component
of a systemic inflammatory and/or autoimmune disorder (e.g., juvenile RA, HLA-B27-

associated spondyloarthropathies, sarcoidosis, and the like).

Patients with anterior uveitis have MCP-1 present in large quantities in the aqueous
humor of the eye. The amount of MCP-1 correlates with the severity of the clinical symptoms
and the large number of mononuclear cells present in the cellular infiltrate. Uveitis is also a
potential complication resulting from cataract surgery and prophylactic use of antibiotics and
corticosteroids is common for such patients. Currently, most patients with anterior uveitis are
first treated with topical corticosteroids. Injected or oral steroids may be used in severe cases,
or if the disease is recurrent or chronic. If steroids are ineffective, immunosuppressive agents
(e.g., cyclosporine, methotrexate, azathioprine, cyclophosphamide, and the like) are used,
particularly if the patient’s vision is in danger. All of these drugs have potentially severe side-
effects, particularly in children, and there is general agreement that there is an unmet medical

need for safe and effective steroid substitutes or steroid-sparing agents.
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Conpound D6 (wherein X, is as defined respectively for
Conmpound E3 or Conpound E4). Schene F Conpound E2 is

wo eawehad2i t h a di borane [such as 4,4,5,5, 4", 4pCT/US2005/032500
[,5 ,5 -octanmethyl- [2,2"]b6[[] , 3, 2] di oxaborol anyl ]
(also referred to as bis-pinacol ato-di boron) and the ‘
l'i ke] maﬁplﬁ@lflhaﬂi\*ém&ai Amy8bd o8 pretendifg, treating or amehoratmg CCR2
di chl oro g henyl phosphi no%:?f errocene]gpal | adi u
a{PFd“al‘qﬁ’é’P ﬁhR‘E’jC iy £ PGS EFiBotIFEE FFO UPR AL thrTke), theumatoid

Gﬁﬁﬁt@su Pédrikdis, bsoria@dgHhals, woph demaad Bkofi2 obden @il mbnalyHisease,
absent and Mc represents triflat hal i de. and t he

|5 IREY s et B i s Bimagperipdn ?f*w%?ﬁe*ﬁa%?s Residgnjtisy gingivitis,

5 (Sbcdiseas ah@the Eﬂlké)Sn & turiehig nyd dehaep b s aldﬂl@ilﬁéﬂr@rﬂéithe subject
the like) to provide an internedi ate product which is

CREREAF et POt SREPAYIC ! FEENY G 8300, COIRROSIIAN AgMedicament
tthegeddr ocedure of Schene D, to provi de’ Compound D6
(wherein X, is absent). The invention is further

def i nekhobiyr exafrplean de itvenddnes § okthodongreesnanpltestingwin amkliorating

ﬁ@n{ﬁ%@a{té@_d@@ r‘%ﬁ)%ge %Tvekhi nc udlélsStwrltﬁchjtYi%ita?oq], zli]c%e, recurring or chronic
10 [u&ei(il; (-sluctmd@hteri?,eryllvymp|1rpemedi1|atla-ulve1ysl pesferior uveitis, panuveitis and the like)

m [ag ecFTlgng?dAThg)recgrclo&éHs% a%lr}l?nl}fer}ng to tha utbé:pct arééjffectwe amount of a

acry acetic

JonBouhd Bt Formiulabropa [Ixhelnydn)poaomydxmyddlcatmlam thegwf.Conpound

| a (1.50 g, 6.80 mml) was added to the solution of

pi per i441 §¥amphs [of Be FtVERtioAdt Amesher for e YeaH Ny RYHE RE2meliprating CCR2
Ind%hud acte érbgenmt:\)mﬂnﬁjve-rﬁ'&ch('énrd Lﬁ%nylaﬂgg_%ﬁ%))nj(mclwﬁg Aumatoid

13. 56 muol) éi) he m xture was
15 hrisepsopgey: H?O@H‘t‘c aéth”F‘deP’tc PR Ghranic QpYtyEteg Prineqmary disease,

@E@M'rﬁlﬂﬁls Gloth el A8 o c2dthfe) peRBELNMRSHEA VIV 6 budNii J'elge if 4 Qibject in
“and wat er (10 rrL) then dried over NaZSO4 and

aaﬁﬂcté‘fff-?fép@aﬂ“fﬂﬁéi"&wa@cw BaGRYechaseTar Teramogntsy  compound of

CHRFTREIPEH XBAY, c()l%Q%t%@f\ﬁfem@m?%e&& gi ve
{I-fS*-trifluoro-pheny™acryl oyl J- pi peridi n*-yl J-aceti

C aci dhetrdvyhtioastodurde Conpibodfbr pregenfing, t8&ing or ameliorating a CCR2

20 mediated inflammatory syndrome, disorder or disease in a subject in need thereof comprising
administering to the subject an effective amount of a compound of Formula (I) or a form,
composition or medicament thereof in a combination product with one or more therapeutic

agents.

The term “combination product” refers to a compound of Formula (I) or a form,

25  composition or medicament thereof in admixture with a therapeutic agent and an optional
carrier for preventing, treating or ameliorating a CCR2 mediated inflammatory syndrome,

disorder or disease.

The term “therapeutic agent” refers to one or more anti-inflammatory agents (such as a

small molecule, antibiotic, corticosteroid, steroid, and the like), anti-infective agents or

30  immunosuppressive agents,

For preventing, treating or ameliorating a CCR2 mediated inflammatory syndrome,
disorder or disease using a compound of Formula (I) or a form, composition or medicament
thereof and a therapeutic agent in a combination product includes, without limitation, co-
administration of the compound and the agent, sequential administration of the compound and

35  the agent, administration of a composition containing of the compound and the agent or
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g, 75%yield). Ms: mz 356 (MtH) +. To a sol ution of
LHVMDS in THF ( 1.0 M 4.9 nlL) at -780C was added

walewpwssse7 a sol ution of Compound | ¢ (0.96g, 2p@ODUSIVDH/)32500

in THF (8 m.). The resultimng reaction m xture was

stirred at -78 0C for 3.5 hrs. TMsCO (0.62 nL, 4.88
IRk an MRS a BFiERGat Bh BPWH8te LOMBRRioh £@Tak i Jﬂt%té&n%o@lﬁ and the
-780C, then the m xture was stirred for 1 hr and

(3(36“‘17 m., 3.3 nmol) was added dropwi se at the sama

t enper he reacti m xt ure rred -78

0C T orkestisg sl lR i Bpptrathel e B8R plp LS he fyonents
QGomphising thbeorigacivn prodift Xiay beinde® ndxatly ephmmstdmna cHfbthadrte achieve

Py B S B P Br (00 it Bt e components

(cExteQOmbintjontphatuctdvdreckedwlefie. Na2SO4, filtered and
concentrated. The resulting - 77 -crude product was
P hd 8 ANCAnkib&a gel col um with 50% Et CAc/ hexane
to give brono-{ 1-

[ 3- (3, Phepresért ﬁdv&rﬂfoﬁ‘ltﬁhﬁ@% ﬁ}raﬁﬁdcb’dt{é}{ﬂ compbsaetni ofl hfddidarydn} -
aceti.c acid eth ester npound |

0.
‘ wgmpml%g Qﬂgé)r f_‘_he IW“éccg’Eﬂoﬁquéﬁd & oéﬁ%aﬁq{@aqeuwc/%bae}septable

Qarrikr.62 rnrml in MOH ( 18 ml ) and THF (6 nL) at
roomterrperature was added LiOH (0.2 g, 8.3 mmol) in
wat er Th@ pres§nt inFe@ion égthkt inplgdes e @ctcess iormakingraghwasiceutical

' 4 n ncen d_,.
B st e e e e ok A SRR DG KR an
sptional prarmessutzeildick¢peablet aarrjpk afid, widitdles HbsdComparitinnk ommedicaments
B R A s N
funteneemipna parcesryaed reaireqhies.o gi ve brono- {
I-[3-(3,4,5-trifluoro-phenyl)-acryl oyl ] -
pi per lja]eﬁorﬁpcyslt}ong&@fch%ange raay@é%\mﬁa variegy c(féorg}g t(geffectuate mode
9)$9@m1nMﬁandr'ﬁ'loéulﬂr(i)y6 r(tM’i‘d‘Blly"’(by Halaticnr Wish @R &, sg&mgg&l@dorhlly

e (0. 269 in acetonltrlle&lo m_) was ad
3oaremebiélyloaqeﬁta1)|y VFluqilln%, Wlﬁat&ﬂl@ﬂ%%em yia g d%lmfsg qﬁjlce such as a
Qoftdctn@@kid @& dkeTEArz(n@saﬂ-@m@dehﬂer?aemxg|t1)ansdg_m1 Jfr@ssdal Witng

reactlon m xture was refluxed for 5

CHRCBRCE A & TIRFICGUPEY bPYS Fidduiuden alnigRiiqngintraperitoneally,

RuSStaRESUS Sintrd B cPErBC inRthifuAbaIIWaS pivastetl)whd the EkOAC and

water to give Conpound 6
The composition or medicament may be in a dosage unit such as a tablet, pill, capsule,

powder, granule, liposome, biodegradable carrier, ion exchange resin, sterile solution and the
like (facilitating immediate release, timed release, or sustained release), parenteral solution or

suspension, metered aerosol or liquid spray, drop, ampoule, auto-injector device or suppository.

Compositions or medicaments suitable for oral administration include solid forms such
as pills, tablets, caplets, capsules (each including immediate release, timed release, and
sustained release formulations), granules and powders and liquid forms such as solutions,
syrups, elixirs, emulsions and suspensions. Forms useful for nasal administration include
sterile solutions or nasal delivery devices. Forms useful for ocular administration include
sterile solutions or ocular delivery devices. Forms useful for parenteral administration include

sterile solutions, emulsions and suspensions.

Alternatively, the composition or medicament may be administered in a form suitable

for once-weekly or once-monthly administration. For example, an insoluble salt of the active
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(0.23g, 67% as a racemate. M5 nfz 526 (M+H) +. 1H NMWR
(DMSO-d6, 400 MHz) d 12.1 1 (br - 78 -s, IH), 10.85

W@ 3006M08527 7. 81 (q, J = 7.2 Hz, 2H), 7.55 (d, JPEI/BSIN05/032500

Hz, IH), 7.37 (m 2H), 7.338(d, J = 8.0 Hz, IH), 7.04
(m 2H), 6.95 (q, J = 7.0 Hz, IH), 4.47 (m IH, 4. 31
Ecmhpbd'rod'mag blgdz%[@d td {%ﬁ/ld@a 8%0( S‘epm]dtron 14 1§rah%scu!alf|)'_‘)]ecgor8(% g.,a

1salgfprr(n rtg p')owdi ag@ut{qﬁfoq ngpal oglocgqar eqlﬁxmmnstlon €. 90a qugfernary
Zimontdsh f@).t he procedure of Exanple 1 and known
approprlate reagents and starting materials, the

f ol | owWhagoe@afaon r(ltdSIetOfaptlh@ pb Y Ndol udiBn, \werit et Iﬁ’nﬁrpatbﬁdl,posome, ion

9?(%(82%6 I‘gbl? gu%}og Oé§1 f%l?}:é)OB{LIlg ﬁ%@n}/géggmgr%my comp(}/snﬂoni)r

aﬁd’d}ﬁamyrht]therﬂéqﬁedint(dmsnmléffydtw}: aR6@lt bCthagdtide thgredient necessary to provide a

3, 5-di fl uoro- phenyl)-acryl oyl ] - pi peri di n-4-
Th%ﬂ&iikg499 met hoxy- phenyl ) - pi peridin- 1-yl]-acetic

aCI d é’k?%&éosggk %F Q&W! l%qe)péom?fn' % ?fe):th I‘dI]l’lOljnt of from about 0. bOOl

[ -](2> tri uoro
daug wa@yqt}SOQﬂ rpgmrqurnbm fqu 3boac®(0¢ tagiodt 30 mg) of a compound of the

pAf Q3] g@% g)q)%y aBHﬁ‘ n%e)ltl&'ll?g{éc %%kne l'orr¥'|t}]ere{of and may be constituted into

o- trl uor o-
pihb m)sma@#efbmyt mogd gfead mihiisradonydelectad or i gutast o n?ec{ l-T(2
5-di fl uoro he yl ) -acryl oyl ] - piperidin-4
[ 4 (4 Fmt%%vedr rseﬁé |e}ft<;%éwtmt wcﬁiemm 4hoety. %Ooééwgdo about

&OO mg/kg of body weight per day A contemplated range also includes from about 0.0003 to
L[ 48({ r@g/%g; Bfg%ogi \f)v!ggorpgr {/]e/lgnc!tlzer ?c():nrtg/mp%/t!ac} rangleescﬁddg; fr;orgr;ig/out

|d‘®0051 Qb - ¥ kAR iopeydly Qleighd pey didy- afﬁ}@cioln{%)oa@érd)rgnedlcament may be

|aﬁr{xgg%éduaggogdlég%:A:Agﬂl?l{a%rle%%l %af?{roene‘[blogt lnta at;out ; tlrges per day.

EJZ_GHy olr &%LMH%‘X trJauJ%l BgEérS{’!Oiltén gf nglc%%%t 1$prgf%}agly:l'n the form of a
| taflgt RosBair{iGs, 4050 f)(a]l ﬁDQﬁ;Q@l [@t@én@/l -5, 5@@&.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100,
150, 200, 250, and 500 milligrams of the active ingredient for the symptomatic adjustment of the

dosage to the patient to be treated.

Optimal dosages to be administered may be readily determined by those skilled in the
art, and will vary with the particular compound used, the mode of administration, the strength
of the preparation and the advancement of the disease condition. In addition, factors associated
with the particular patient being treated, including patient’s sex, age, weight, diet, time of
administration and concomitant diseases, will result in the need to adjust dosages. The use of

either daily administration or post-periodic dosing may be employed.

For ocular administration, the composition is preferably in the form of an ophthalmic
composition. The ophthalmic compositions are preferably formulated as eye-drop formulations
and filled in appropriate containers to facilitate administration to the eye, for example a dropper

fitted with a suitable pipette.

For ocular administration, the composition is preferably in the form of an ophthalmic
composition. The ophthalmic compositions are preferably formulated as eye-drop formulations
and filled in appropriate containers to facilitate administration to the eye, for example a dropper

fitted with a suitable pipette.
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acryl oyl j-piperidin®ylj-acetic acid 11
{1-1(2)-3-(3,5-di fl uoro-phenyl)-acryl oyl ]-pi peridin-4-

wq ook/oB#s271 | H i ndol - 522 PCT/US2005/032500
S-yl net hyO pi peridin-I-yll sacetic acid 12
[4- (I Hindol-3-ylmethyl)-piperidin-Il-yl]-{
I 4,5-trifluoro- 540
SV%&%ff%g%%§loyl] pi peridin-4-yl }-acetic acid 15

[4-(5- ﬁbgﬁ:ﬁ&l@ﬁvé Edmipadeds 0B th Ipdesdd P@Entdh Bar belslhthdsized in accordance
th[ﬁtp%&ngabﬁgﬁ?mscmpwal}edﬁplﬁg@pﬁ P iUpstrated moge ppstigularly in the

% éc‘ihc]e@amples that follow. The general schemes and specific examples are offered by way

)ﬂf }1L1Pt&atl()5 t](xglggenﬂlygl;}‘ggr % qul_eqrg%%%”ac? %}ng){lﬁ’} tﬁg }P glrplﬁgqn?léd reactions
'aMJi tor@Rhd &preicd. Tife methods for preparmg the various %tartmv matermls used in the

(5-acetylam no-1 Hi Q -3-y P er|Qf -yI
|sc}tem§gnd(e3arzplss argwall within the skill of persons versed in the art.

trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic
aci d M&e following abbreviations and formulas have the indicated meanings:
{I-1(2)-3-(3, 4-di chl oro- phenyl ) -acryl oyl ] - plper|d|n 4-
yl }Bp&d- (I Hindol - 54@t8utpky camapelrdrdbriory sarjonglcet i ¢
aC' dad®d ~ acetic anhy drlde

[F 3-(.3,.4-dichloro- hen acr eridin-4-
8 ﬁ%l ooty & oLk R blas o dapheer
-yl ]CHCEtI c acid 22 chloroform
{1 -[ 4-di fl uorg-phenyl ) -acryl oyl | - pi peridin-4-y
I }- éﬁM %g 508 3- ﬁ? pi peri di n- I-gl] acetic
aci dC9 [ 4- (I Hi ndol @rwgob@tir%‘@m phlmonary fiyéase
I-[(@E13(4 trifluor aywaipbyle- 540
phen acryl oyl ]-pipegidin acetic acid 24
{I-[? L@ (3, 5- d|f|uorggﬂﬁ@ﬁVfogcr@F%§?? °Bf peri di n-4-y
| PZPE(A6 fl uoro- 526diisopropylethylamine ‘
| H Q/ﬂ’ll’ S-yO pi peri dj. EImJef znln %dlﬁe acid - 79 -Cpd
Nanme Ms 25 [ 4- (6 chl or o- H-|n 0 ) - pi pe
pdi nPME/| ] - { |- [(2)-BreBonegntg uor o- 542
DMF N,N-dimethyl formamide
EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride

Et,O ether

EtOAc or CH;CO-Et ethylacetate

FLIPR fluorometric imaging plate reader

LiAlIH, lithium aluminum hydride

LHMDS lithium bis(trimethylsilyl)amide

LiOH lithium hydroxide

MeQOH/CH.OH methanol

MsCl methanesulfonyl chloride

min(s)/hr(s)/d(s) minute(s)/hour(s)/day(s)

MS mass spectrum, refers to data shown as m/z (M+H)"

NH.CI ammonium chloride

N(i-Pr),Et dissopropylethylamine

NaH sodium hydride

NaHCO; sodium bicarbonate

NaNs sodium azide

- 69 -



phenyl ) -acryl oyl ]-pipe pdin-4-yl }-acetic acid 26
{1-1(2)-3-(3,5-di fluoro-phenyl)-acryl oyl ] -pi pe

w@eiono3esyt } - [ 4- (5- 538 net hoxy-1 H i ndol - 3-y] ) - pCPES2005/032500

10

15

pdin-I-yl]-acetic acid 27 [/d- (| H i ndol - 3-yl) - pi pe
pdin-1-yl]-{ I-[(2)-3-phenyl-acryloyl]- 472

pi pe -yl }-acetig
{|-[§§?93 (3, 5- dlfluoro%%Hg % acryloyl] pi pe
pdi nNa:S¢k} - [ 4- (5- 601sodium sul

met hggesul f onyl am no- b&haﬂ&9&mng&% pi pe
|]-acetic acid

pdi n

[ 4- (gjnr‘r%t hoxy- | H- i ndoPre%ar§}1vf i lg¥er SBECR2108@PRY. ¢

|- (RpPM3- (3, 4,5- 556 Roswell Park Memorial Institute
tnfl phenyC)acryI in?-yn-acetic acid 3 1
[4-(5%% Oronl b tndol 35 ??}"%?%2 pdin-1-yl]-{

| -[(89CB-(3,4,5-t p f!ﬁﬁvbm‘@ée phenyl ) -acryl oyl ] - pi pe

p F;”I‘EAer}EtaNF]etl c acngle&slla{nlme[w) (3| (H4 Cgl lorg ph86

py ryl oy pi pe p I ndo 5
yl) - g?ée pdin-1-yl]- ag%WP@m%E%ﬂﬁ

[ 4- (THFi ndol - 3-yl ) - pi pealydiofurhn yI] {1

~[ (2383~ tri f1uor on%ma/rbtrlnéfhg]qnmwlr)mea@mpaﬁldndpl pe

pdi n-4-yl }-acetic aci
{1-1(2)-3-(3-brono- 4- fluoro phenyl ) -acryl oyl ] - pi pe Scheme A
pdi n-4-yl }-[4-(lH 568 indol-3-yl)-pipe p
din-1-yl]-acetic acid®@7 [4- (| Hindol-3-yl)-pipe
pdin-1->11-{ I-[(2)-3- t hoxy- pheyl ) - 502
acryl oyl ] -pi pe pdelpyl40yl [ 0y 8
{1-1(2)-3-(3,5-difl uoro- phenyl ) 28§ oyl
din-4-yl}-[4-(6- 53&nmejho [
|') - pi pepdi n- 1R:%1]-acetic—acid 39 A3
{1-1(2)-3-(3, 4-di chl’oro- phenyl ) -acr>l oyl | - pxp@

pdi n-4-yl}-[4-(6-fluoro- 558 | Hindol -3-yl)-pipe

pdi n- | Corhgound A1 (\gheagin Ya is a suitable leaving group such as halogen) is reacted with

a solution of Compound A2 (in a solvent or mixture of solvents such as TEA, methylene
chloride and the like) at about 0°C and stirred for about 8-10 hrs at room temperature to give a
disubstituted piperidine Compound A3 (representative of an intermediate compound of

Formula (I) wherein X, is absent and R; is carbonylalkoxy).

Q 0. Xb
alkyl—0O alkyl—0

N —_—
A3 \ A4 N

X:Rs X%Rg

A solution of Compound A3 is added dropwise to a reagent solution (such as LHMDS
in a solvent such as THF and the like) at about -78°C and is stirred for about 3-4 hrs at about
-78°C. A reagent (such as TMSCI and the like) is added dropwise to the mixture at about
-78°C. The mixture is stirred for about 1 hr, then a halogen reagent solution is added (such as
NBS, NCS, bromine and the like in a solvent such as THF and the like) dropwise at about -
78°C. The mixture is stirred for about 2 hrs, then transferred to an ice-water bath and stirred
for about 30 min. to provide Compound A4 as a racemate (wherein Xb is a suitable leaving

group such as halogen).
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4 1
{I-1(2>3-(3,5-difluoro-phenyl)-acryl o>l]-pi pendi n-4-yl

wQ 2(0d/086¢527 538 met hoxy- | Hindol - 3-yl) - pi pe PCT/US2005/032500

10

15

| }ere%ctidélt gﬂhg e éﬁsﬂwthm splitgRe gy

pdin-I-yl]-acetic acid 42 {1-[(2>3-(3,5-di fl uoro-phen>
| )-acr> 10> I]-pipepdin-4-yl }-[4-(7- 538 nethoxy-

| Hindol -3-yl)-pipe pdin-1 -yl]-acetic acid 46r,
[4-(6-chloro-I Hindol-3-yl)-pipe pdin-I-yl
l-[(2)-3-(3,4-dichloro- 574 phg@ﬁl )-acryfoyD]-pipe p
din-4-yl} -acetig acbg)47 1 o) N

{1-1(2)-3-(3, 4-dighl gro- pﬁeq?:é-acrylo~

yl}-[4-(5- 570 ,m | H- | - 8kp—10) - pi

-yl] -acetic a%l

H- i ndol - 3-yl ) - pi pe yI] { 1-1(2)-8 Y€ (3 4,5-t
?glo \] - pi pe pdi n-4-yl } aéﬁgic aC|d

pi peri di n-4-
pepdi n- |

pfl uor o- phenyl ) - ac
59 [4-( I Hindol-3-yl)-pKge pdin-1->]-{ |

2>3 4 nitr henyl )_- acryl oyl 517 epdi n- 4-
( olution f Elpoun)é A)S (comr%/ermgllyl available cPr p?epgred accordyng to methods
} acet4 éolyigne

{Well kndvn %o &x{é-slam@dm<ww a)soﬁ@ﬁtysh&ﬁ/ds]C'mCNQn@diemlké) M TEA are
pepdi n- | 4J(Fcet|c aci d

n a solvent such as
| ac[at()ﬁ%nl@arﬁl'th@lhléé to@ﬁ%@(c%eflb’rhdemaéﬁ@nﬁio@r&pﬂtﬁ Glepﬂ’eql)é{u]tat}veaﬁ gtdrBpound of
(ﬂrlﬁulA%@(&}h JF&‘Q”I‘T—FHQ 6ndu}%flg 2 nﬁ/Lkob)S é"%rf %%:/ﬁnqt£Compound A6 may

-bék}nro@ﬁ&igh@hlaﬂlydeﬁﬁated using conventional resolution techniques known to those
1&812 3, 4- di met hox>- phenyl ) -acryl oyl ] - pi pe
i @?a -[4- (I H 532 indol -3-yl)-pipe pdin-1-yl]
-acetlc acid - 80 -Cpd Nanme Ms 70
[4- (I Hindol -3-yl)-piperidin-l-yl]-{ Scheme B
l-[(2F)-3-mtolyl- acryl%yl] 486 piperidin-4-y|

}-acetic acid Xb
B1

N
X;R; \X3R3
A solution of Compound A4 (wherein Xb is a suitable leaving group such as halogen)
is reacted with an aqueous reagent solution (such as LiOH in a solvent such as THF, MeOH,
and the like or mixtures thereof) at about room temperature. The reaction mixture is stirred at
about room temperature for about 4 hrs then acidified (using an acid such as HCI and the like)

to provide Compound B1.

X|R,
XR

0 Xb 1R N
H : S

O HN

—_—
B1 N\
1R1

Using the procedure of Scheme A, Compound B1 is used in place of Compound A4.
Compound B1 is reacted with Compound AS to provide a racemate Compound B2

(representative of a compound of Formula (I) wherein X; is absent and R, is carboxy).
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71
{1-1(2)-3-(3-brono-phenyl)-acryl oyl ] - pi peri di n-4-yl

WO 24od/8dset i ndol - 3- 550 yl)-pi peridin-1-y]]-acepeT/USD0E032500

15

72 f4-(I Hindol -3-yl)-pipernkdin-1-yl]-{
l-[(2)-3-(3-net hoxy-phenyl)- 502
acryl oyl ] - pi peridixjr4-yl }-acetic aC|Xd 74

{I -[(2)-3-(3-f1ﬁ0 4- et hyl - phengacryl oy(J:-ffRderi d
in-4-yl}-[4-(l 04
i ndol - 3-yl o pi din-1-yl]-aeeti cid @5

{1-1(2)-3- (3 uoro-4-trifluor hyl - phé}w. -acryloyl
] - pi peri digay 4- HA

yl}-[4-(IHind yb=pigeridin-}/-yN - acetl agid 76
{I-1(2)-3-(3gg 0-4-fluoro-p N acr yIgyN 4pi perid
in-4-yl}-[4- (I H 524 indol -3-yl plparldln- \

1- I] acetic acid 774 X3R3
{I-

L (1 P dasstats OOt e e Rl aha %E‘Fﬂl SE g clventional

Treodirtiph Hemyqueokrddmnytb )hoﬁﬂ ykéled dh the hrt yl frevide the separate enantiomers

I tri or o- phenyl ) - 641

ac([r"%% [13?5 ﬁddﬁ@ofnpaunafélyyl } -acetic acid 82

|[14| f)Sll lio?tt)mpwng)f})%cﬂj Wls@%tﬂ@orls Kbl fudcyndr g%u%@Hag be made

3u(ng, te&L@qw% KRPWIOP Ghsth é‘r‘ﬂ%d)m He Bif toBPidpsoFwe i tls thagarg Iff}lmsefma‘me
cﬁ@lﬁ:ts'c&pe%@ hg pi%%em invention, ] o

[ 4- (6- met hanesul f onyl am no-| Hi ndol -3-yl)-pi peridin-I-

yl1-{ 1-[(2)-3- 541
(SM. S-trifluoro-phenyl J-acryl oy”- pi peri di nr-y -acet i cScheme G
acid 92 [4-(l Hindol-3-yl)-piperidin-e-yl]-{
I-[(2)-3-(3-nitrogppenyl) - acryloxb} 17
pi peridin-4-yl} -acetic, acid 93
{I-[(2E)-3-(3-chl oro-pleny ) - acryl oyl {- pi\peri di n-4-yl }
-[4- (1 Hindol -3- 506 vyl i peridin-|- rqacetic acid
103 [4-( | Hindol - 3- ylé pﬂgerldln |-y -
-[ (2>3-t hi ophen- 2-yI - acryl G1]- 478

Using the procedure of Scheme A, Compound C1 (wherein PG is a protecting group,

representing that X; is carbonylalkoxy and Ra is not present and the like) is used in place of
Compound A3, |

Compound C1 is reacted with a halogen reagent solution to provide Compound C2
(wherein Xc is a suitable leaving group such as halogen) as a racemate. The racemate
Compound C2 may be separated into two enantiomers using conventional resolution techniques

known to those skilled in the art.
XR,

Xc XR,

RyX; N
R')X')
N e ——
C2 \PG

Using the procedure of Scheme A, Compound C2 is used in place of Compound A4.

/

Compound C2 is reacted with Compound A5 to provide Compound C3 as a racemate.
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20

- Hindol e-5-carboxylic aci

pi peridin-4-yl }-acetic acid 104
[4- (I Hindol-3-yl)-piperidin-1-yl]-{

wo 2406836321 hi ophen- 3-yl -acryl oyl ]- 478 pi peri di PCBHUY1005/032500

}-acetic acid 108 73
[4-(7-rmethoxy-| Hindol-3-yl)-piperidin-l-yl]-{ |
-[( 2>%c§n‘?boﬂmc5€3 Mrem X, is absent and R, is selected from carbonylalkoxy or

trifluoro-phenyl)-acryloyl]-piperidin-4-yl E acétic
eg@{b@xmlareacted with a reducing agent (such as lithium aluminum hydride and the like) to

E{Jrﬁ\[l 1(1érrr4éd¢a'te§ thQrfeQ] )@h?ﬁ\?%%d ﬁ?ﬁth%&r])xﬂo' peridin-4-yl}-[
H i ndol - 3-yl) - 4 piperidin |]-acetic acid
115 The racemate Compound C3 may be separated into two enantiomers using

ik G e L

145 4-] é h I
|- [ (2 P£ E%%gg ﬁéuoltr Sr% oercra])? e}fteaEeFoh]th))r/ll jonver%%ns t%other unctiona

52qupy Imay meS)ngmcpwqmlknem tp]thosb gnlkediic thaeitdo previdg tompounds
etF{t%erépAf%ig%ﬁtL% o{f rhl%g (%oiégt:hg eer51enlt nv%néIP nI oyl ] - pi peri di n-4
3-[1-(carboxy-{

- 584 yl }-nmethyl)-piperi 4 yI]-I
1Ig*ethyl ester T4%!
-[(2)-3-(3,4,5-trifluoyo-phenyl)- aCryhp ]-piperidin-4

- 570 yl }-methyl)-piperidin-4-yl]-I
H- i ndol e- 5- car boXAARRT cid 15 1" RX:

I-[(2) 3-(3,4,5- 52?
trifluoro-phenyl)- acryloyk] plper|d|n 4N§g J-acetic
acid 177

{I-[(2 5-di f| uor o- phenyl ) -acryl oyl perldln- -

%1 d(slu&lﬁjlwt th%l%f?EF“’@ Up ”ﬁﬁyﬁ)’éf?”ﬁﬂvﬁ‘f? d)ﬂ"]”"’&&%io gsalt form
a@:n@ mealgs %owﬂﬂihb\ﬁ@ﬂll&ls)nlﬁe&n[tépg&rdarﬁ mﬁrhl{é'&lflyf?rgﬁaougd C4 made
tolo - pi peridin-|-y - -
5@?“%%FEPE&EKV?F ibH8%bhenyl ) - acryl oyl ] - pi peri di n-4-yl }
-acetic acid 179

[ 4- (5-ami no-1 H pyrrol of 2,8-c]pyridin-3- I))bRperldln
yl]-{ I-[(2)-3- 542

% “«@
NH

e Salt

A solution of Compound C4 (in a suitable solvent such as CH,Cl,, CH;CN, DMF and
the like or mixtures thereof) in the presence of a suitable base (such as Et:N, DIPEA and the
like) is reacted under suitable conditions with an Xd substituted Compound CS (wherein Xd is
a suitable reaction group such as isocyanato, isothiocyanato, N-(imino-pyrazol-1-yl-methyl)-
aminocarbonyl, acrylylchloride and the like, wherein certain portions of Xd are incorporated

into X3 as a product of the reaction) to provide a compound of Formula (I).

Included within the scope of the present invention are art known functional group
transformations for any of the foregoing intermediates or compounds described in the present

invention,
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(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl
}-acetic acid 204

W@ 2006/83652t hyl - | H-i ndol - 3-yl ) - pi peri di n-1 -yl ] - {PCT/US2005/032500

-[(2)-3-(3,4,5-trifluoro- 7540
phenyl)-acryl oyl ]-piperidin-4-yl }-acetic acid 206
[ 4- (4- met hanesul f onyl am no- phenyl ) - pi peridin-1-yl]-{ SchemeD
l-1(2)-3-(3,4,5- 580
trifluoro-phenyl)-acryloyl]- plperldln 4-yl Haceti c
acid 207
[4- (]I Hpyrrol o] 3, 2- b]p%rldl -yI) plper d| -l-yl]-{
l-1(2)-3-(3,4,5- 5
trifluoro-phenyl 4 0 IW perldln
acid 2 11 [4- (% | or -3&yr11p f
epdin-1-yl]-{ I-[(2>3-(3y
phenyl ) -acryl oyl ] - p|p§5|d1n 4 yl }- acetlc ﬁbld Exanple
2 (5>{ [ 4- (1 Hi ndol - 35y]) *hi peri di n-1 -yl P3} -4G

(2>3-
It “i5R gggﬂ”)mea%?lw gt plegiqmepr I andyffompoundgp] gvherein Xe is
acuiehb(e@pslinkroup/stoh-ak hhidgen) IsirkfiuRelDlin SsoiVeht REP&S dcetbAtrile and the

-yl -{ - -3-(3,4,5- , ,

Fiub bt A ot 1Byt PIBA 8 HeyrgvideiGaggaond D3 s

agdehate Cpd 14) The racemate

[4- (I Windol-3-yl)-piperidin-I -yl]-{

| -[3-(3,4,5-trifluoro-phegyl)-

acryl oyl ] - pi peridi n-4- -acetic acid Co:o:und 6 (255
gar é;

I} acetic

ng, 0.49 mmol) was se ed into two eng pNEer s
Compound 13 ( 1 1Q)ng 3% and qupou ¥4 ( 110
ng, 86.3% wth a h| alpak AD col umy(eluted with CH

CN/ CH ?CH 85/@)_ ound 13: 7 526 (MkH) *,
548 (M:Na) + O-d6=408"'M%) o Th 95 (br s,
IH), 10.78 (s, IH), 7\81Am 2H), 7.55 (d, J = 8.0 Hz,
IH), 7.37 (m 2H), 7.32(d, J = 8.0 Hz, IH'\ 7.04 (m

2H) 6.95 (q, J = 7.0DBz, POH), 4.47 (m pm) PG.3 1 (m

2 35 mo?titlésnkf EOIB%)UE%‘I]H)‘ s'_%x1d92fd g@n(gr%n o§1 sz,f %g]‘%ﬁ]l_@ dxalyl

lchpridel DOASH md THA) in CH,08 afidnhe 2kH).to provide Compound D4,

O

X1R,
I. R, X
alkyl— >_§j> 2, L1A H,;
4. H,, Pd/C
D6 NH-salt

In Step 1 of the reaction sequence, Compound D4 is reacted with a Compound D5
(wherein X is absent or alkyl and Ma represents a magnesium halide or other metal or metal
halide group and the like) to provide an R, substituted intermediate (wherein a tertiary hydroxyl

group is present at the point of attachment of X,R, on the piperidine ring).

In Step 2 of the reaction sequence, the Compound D4 R; ester group is reacted with a
reducing reagent (such as lithium aluminum hydride and the like), whereby the ester is

converted to a hydroxymethyl group.
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Conpound 14: MS mlz 526 (M+H)+, 548 (MrNa)+. 1H NVR
(DMBO-d6, 400 MHz) 12.02 (br s, IH), 10.73 (s, IH),

wO 2@&/08a5p7 2H), 7.53 (d, J = 8.0 Hz, IH), 7.37 2a1/U8td)5/032500

7.32 (d, J =8.0 Hz, IH, 7504 (m 2H), 6.95 (q, J =
7.0 Hz, IH), 446 (m IH, 431 (m IH, 3.10 (m IH),
2.90 (ImSte§|3|)o-f the- rcﬁa’étl&rme%&me th@ C%%p(umd Déﬂ)rote&m@%rc(ums removed and
2, i 5 2,

cquvegtpﬂ to dE)@al ?lé ogn and the temary hydroxyl is SImultaneou sly ellmmated with an

[a((buch b 0Gi@hoBacktid adid BrafylidEMlodic &ld andl the like).
[-1(2)-3-(3,4,5-trifluorophenyl) -

acryl dy Is]epplqﬁefelre:hcmemsegﬂe}uce— aCemp@mad)'@omﬂé byrld resittigg from the
ced

p%éﬁy?ﬁ rﬁxﬂ Q}Bmgé%lt uEydé%%eaatﬁg%l Presg r{c(gjrof Lgtal&lgéﬂa];/sﬁ(such as

labokunobn pirpeerandite-lde)y| - aceti ¢ acid ethyl ester

Conpound | f to provide bromo-{ I-[(2)3-(3,4,5-

t pf | uddsingsheprgtefumgef §ehoye C-apd empelind iy plafe efdemipound C4
%ﬁ%lﬁ%sr@glg Emcl%ﬁggﬁn n@ﬂ?ﬁ&f@gthgf%omﬁoﬁﬁpr%ﬁegén dére %Aﬁé 560%6 of the
presgntdnventsin) wer e added to a sol ution of Corrpound 3a

(2. 1'g, 5.0 nmol) in acetonitrile (70 nm.). The

m xture was refluxed for 48 hrs and then concentrat edScheme E
i n vacuo. The residue was chrormt ographed (5%

CH3OH/ CHC1 ) to gi ve Co 5 g. 56%QTiMS
tn/z 540 (MH) +; “%“ osz) .98 (br
s, IH). 7.63 (d, FE?& 248 (d, 15. 4
Hz, |H), 736(d@JN ), 7 .10 4H)
?'96|(H)br§'7@<( 381(m |42hl§59( 421.H)08
m i— nm :
.82 (m 3H), y25%9( H) -z—?g' yl|H) 708 (m
A4H), 1.79 (m IH, 1\6F (m 2H), 121(m - 83

-Using the procedurg) of \Exanpl e 3 and known .\
appropriate reagent L%andStarting material’s® the

f O|d| Kl\gh @&R/gmtﬂ&qﬁonoafeqﬁehge, COMERIL A i VTR dRMSRRE Sdtable lithiated
nme
c;\irr)nine base (such as LHMDS and the like in a solvent such as THF and the like) at —-78°C,

In Step 2 of the reaction sequence, the enolized intermediate is reacted with N-phenyl-

trifluoromethanesulfonimide to provide the vinyl triflate Compound E2.

OTf X|R,
({\> 1. Catalyst,
(@) N R1X1\ or RIXI\ N
E3 Mo E4 BOR)
alkyl—0O HO
N 2. LiAlH,
\ 3 H* D6 NH:salt
E2®G 4. H,, Pd/C

In Step 1 of the reaction sequence, Compound E2 is coupled with either Compound E3
(wherein X, is absent or -CH,- and Mb represents a zinc halide or other metalated group and
the like) or Compound E4 (wherein X, is absent and B(OR); represents a boronic ester or acid
group and the like) in the presence of a transition metal catalyst (such as tetrakis

(triphenylphosphine)palladium and the like) to provide an intermediate product which is then
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3
{1-1(2)-3-(3,5-di fl uoro-phenyl)-acryl oyl ]-pi peridin-4-

w Rookos#A21 4- 513 et hoxy- phenyl) - pi PCT/US2005/032500

reridin-1-yl]-acetic acid methyl ester 118

[4-(7-methoxy-| Hindol-3-yl)-piperidin-l-yl]-{

| cafr(ed ¥ordadki3n RedetioR 64, accordmg to the procedure of Scheme D, to provide

trifluoro-phenyl)-acr onI pi peridin-4-y 3 -acetic

Seqnepopis }A?,F | 115§ efined respectwe]y for Compoun E3 or Compound E4).
[4-(IFprrroIo[2,3 b] pyridin-3-yl)-piperidin-I-yl]-{
-[(2>3-(3,4,5- 555 Scheme F

trifl uoro-phenyl)-acryl oyl eridi n-4- yI% acetic

acid ethyl ester Exanple ( (OR);

1H i ndol - 3-yl) - pi peri dj 2-{ 1-] -3-(3,4,5-

trifluoro-phenyl)-acryl oyy]- ridin-¢-yl» }-acetam de

[-[3-(3,4,5-triflu phenyly.- acryl
}-acetic acid & e (0.381900

- pi peridi n-4-yl
) in
resul ting
reaction mxture was reffuxed for 3 hr he
concentrated in vacuoEg ggge an acid ggldwide
internmedi ate (0.39 g, 98. A sol uti of Gt he

I nt er r@dxh;%hﬁi Eﬂlss&gmd QitB2 dpFRing [sLéh Aget NNe 4(L6 cm&a)me

a sol ution of annnnlun1h%grOX|de

127 T he Srater AR RRDFETRALS ST T BRIOHE R ind e lke]and
t;ﬁmﬁﬁrﬂwsl@sttsaéh%dehﬁ)r@{md -BX{drpAEtymho¥Wh nid) Bk (ke ﬁall@@slm and the

. The organic Iayer was washed with water (50 nL
dﬁﬁ)@ﬁﬁﬁék oA Flgr i ed over Na2SO4, then filtered
and concentrated to give 2-brono-2-{
| -[3-(3,4,5-trifluoro- pHeRyl ),- @g{ Joyl] pi peridi n-
4-yl} -acetam de Co nd 4a ( 89, 949%. NB’hﬂz 405
(MtH) +. - 84 -To a {(solWtion of ound da
0.065 mmol) in HMVF (4L) was adaedhs pi perid n 4- yl -
1//-indol e Conmp I f (13 ng, 0.065 nnDI) d TEA
(0.05 nL, 0436 .
refluxed for 4 hrs
resi due was purified_ySi
CQO2Et / hexane) to glve Cbnpound4lgﬁmk8 MY Hesalt

In Reaction |, Compound F1 is coupled with Compound F2 (wherein X, is absent and
Mc represents triflate, halide and the like) in the presence of a transition metal catalyst (such as
tetrakis (triphenylphosphine)palladium and the like) to provide an intermediate product which
is then carried forward in Reactions 2-4, according to the procedure of Scheme D, to provide

Compound D6 (wherein X, is absent).

The invention is further defined by reference to the following examples, which are

merely intended to be illustrative and not limiting.

- 76 -



10

20

tert-butyl ester fCo

ol ) at -78 0C and the reaction m xtu

MS m z 525 (MrH)+; 1H NMR (CD3OD, 300 MHz) d:
7.38-7.61 (m 5H), 7.18-7.31 (m 2H), 6.92-7. 10 (m

W bs/0%6562 (m |IH), 4.39 (m IH), 4. 12 (m |PT/US2069032500

(m IH, 3.10-3.40 (m 4H) 772.79 (m IH), 2.61 (m

IH), 2.08-2.39 (m 4H), 1.81 (m 2H), 1.25-1 .49 (m
2H). Using the procedure ofgxkxgepl e 4 and known
appropriate reagents and startl mat eri al s, t he

fol | owi ng cérpduries3ob- Ptlmdlﬂnhléh? 1-GRAEWEL A raed:
Cpd Nane MS 2 ppenyl)-acryloyl]-piperidin-4-yl }-acetic acid ( pd )

2-[4- (I Hpyrrol o] 2, 3-b] pyri di n- 3- yé) pi peridin-1-yl]-2
-{ I -[(2)-3- 526
(3,4,5-trifluorq
}-acetam de Exanpl
1-(4-fluoro-3-neth
[4- (I Hindol-3-y})-
102) A solution of
4- met hoxycar bonyl

)
he@yl ) - | oyl ] = eri di n- 4-yl
5
-phenyc r bamoyl ) -\aiyperi di n-4-yl ] -
i per ¥V dipn* Niyl]-aqgti [
- pi peti di ne-1 - car

oufid B#&¢,1.0 g,
(5 nL) was added to EHVMDS ( 1.0 Mim

xylic acid
mol ) in THF
(7.0 m., 7.0
‘ was stirred
at -78 0C for 3 hrs. TM5G (0.89 ni, F.0 Amol) was

A o A BorS e Sl Ve %;n%ag@nzza@ £, 6508 ves
dEdHHWb lehle sollthe ofpipkridi£-4 W gcesit hcmgjo etgylatster TEmfdend o (1281 $.49
t he a - 5 .- r (o)
o PoTRC G aL SRR (e el B S Gh a G e
aﬂ%&tv@ls angled\msﬂﬂ%dz agr@dm;] @abera@tesohluNainNGER ﬁetﬁﬁ%ﬂétchmﬁde |\(|a20 mL)
The o were drie er

FREHTE 18 LB B P LSRR 1R B VS ene

rc@rﬁ‘ﬂélsltﬁiﬂedl IThy & tOprbducy ived ;dlrlﬂed/B}I &lﬁéﬁm&@ra;ﬂy (SmﬁEt@Mdﬁxane) to give

?gg%,%t%?% E@ggﬁl&ﬁcry?@%}? ipgri 1th4 ?1? aléleglrc]: agl 81”? stegEO\Enchund 1c (1.80

4; 13% gietah. IS hask\sarMeny| - met hyl ) - pi peri di ne-1 - car boxyl
ic acid tert-butyl ester Conpound 5b as a pale yell ow
oil ( 1.0 g, Z)% I\/Brriz 358 (MtNa)p +; glH NMR (400

MHz, CDCl (br, 401(%85!42, I H),
3.80 (s, 3H) 2)65 ~78 (br S

LHMDS
TMSCl ‘
Brg, THF

To a solution of LHMDS in THF (1.0 M, 4.9 mL) at -78°C was added dropwise a
solution of Compound 1c (0.96g, 2.70 mmol) in THF (8 mL). The resulting reaction mixture
was stirred at -78°C for 3.5 hrs. TMSCI (0.62 mL, 4.88 mmol) was added dropwise to the
reaction mixture at -78°C, then the mixture was stirred for 1 hr and Br, (0.17 mL, 3.3 mmol)
was added dropwise at the same temperature. The reaction mixture was stirred at -78°C for 2
hrs, then stirred in an ice-water bath for 0.5 hr. The reaction mixture was poured into a mixture

of EtOAc (100 mL) and NaHCO3 (100 mL). The organic layer was washed with water (1x100

- mL) and brine (1x100 mL), then dried over Na,SO,, filtered and concentrated. The resulting
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2H), 1.61 (m IH, 1.45 (s, 9H), 1.21 (m 2H). An
aqueous Li OH solution (0.624 g, 14.87 mmol in 7 nL

wWo2@0%/086537 added to a sol ution of Conpound 5b (PAT/0STN5/032500

10

15

2.97 mol) in MeOH (21 nl) 7&and THF (7 nlL). The
reaction m xture was stirred overnight at room

tc@m%kﬁﬁjwv@as pURd%A |a\é§1'aaﬁé’}@§ luff r@t\é%@%'ﬂ?OX@/ﬁ%n%@ fwe bromo-{1-

provide a white solid was aci di f

|-ﬁé:|<3 4A t@ﬁl@d@pfgﬁnblé“a%rt/lomfplpés&@méml becelif 29 ebH phterdeampaped 1d (0.7
E£g9§@§ R593RI468 mere, washed with brine and dried over
2SO4. The drying agent was filtered and the sol vent

renoved i n vacuo, yleédlng
4-(bron0-carboxy- t f l) - plperldiQ -1 Car boxyl ic acid
tert-butyl ester ound 5c (0.66 667c) as a
white solid. The r (>9096pUPity NVR) was used
in the next step wi further purifigation. Ms mz
344; 346 (MtNa) +; 1H N 300- 3).d 4.0-4.2

(m 3H), 2.6-2.8 (br '8, /2H), 1,921 , 1.64-1
.75 (m 1H, 1.45 (s, 9N), 1 2,0, .3 (m . A

sol uti on of Conpound (0. 335H@ 1. 040 1),
3-piperidin-4-yl-1§ | e Conpou (0.208 g,

1. 040 mmol ) and TEA (=29 nL, 2.080 in CH CN was
refluxed for 5 hrs. Fhe Bol vent was renoked i n vacuo

to provide a yellow solid, The Qroduqt was washed with

a m ni rfed soletipt Cumroied HhWol & | &2 merrdvin Y GHee 8 baland THE (6 mL)
St 8ok t@rgpémtn%r»\‘aahdo‘é@ Lokt ad Mg A3 mmol) in water (6 mL). The resulting
{carboxy-[4- (Il Hindol -3-yl)- plper|d|n-l-yl]-ne hyl
FEBHPRTPHIHE LESF BORYT fenPat i e frsiynd snceipisd by evaporating the
GaepRYRATRE sd1A%C ThOa 5&sg%luﬁ§n WasWhildFRd &M H ﬂwuh@l\ﬁi{@l solution
442 (MtH) +. - 86 -Et20 2.0 MHCIlnEtZ(m_

AR EYtragied Wil EeA ¢ oThe oszsnigtlavenwast wastasprd trRaing 6 X1 60 miiz@rled over
QNm@@@&%n mmlfa aHonrg'QtQtec(tgr%wmb)om {I'le[Sr@@%tthﬁﬁbrgrbﬁgnW) %cryloyl

was stirred overnight at roon1tengera ure.
ViRETABrfoxiedcqtin adig Eaerewd de GUHde 9871 aMS sr@4m4a6 f:MleJct

The product was washed with CH2Q to obtain
[4-(1//-indol-3-yl)-piperidin-I-yl]-piperidiH-4-yl-ace

tic acid Conpound 5e (0.108 g, 100% as a't id.
M5 niz 342 (I\/H-H) +.
O

——-—> %
CH4CN,
TEA de6

To a solution of Compound 1e (0.26g, 0.64 mmol‘) in acetonitrile (10 mL) was added 3-
piperidin-4-yl-1H-indole Compound 1f (152 mg, 0.64 mmol) and TEA (0.18 mL, 1.29 mmol).
The resulting reaction mixture was refluxed for 5 hrs, then concentrated and cooled to provide a
white precipitate. The precipitate was washed with EtOAc and water to give Compound 6

(0.23g, 67%) as a racemate. MS m/z 526 (M+H)*. '"H NMR (DMSO-d6, 400 MHz) & 12.11 (br
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To a solution of Conpound 5e (28.8 ng, 0.07 mmvol) and
Et N(0.02 nL, 0.14 mmol) in CH d2 at OOC was added

wo 260b084507 4- | socyanat o- 2- net hyl - benzene Conpoupdr/B882005/032500
10.6 ng, 0.07 nmol) dropw S2. The reaction m xture was
warmed to roomtenperature and stirred overnight. The

%OhH)end) 8‘7\@51}'1)917791/@;‘1] Ln N@Cm) 7|59@d/lm§8 @Hz quf) 7\/\4?7' he2H), 7.32 (d, J

d:e%%%@ewaw &nhéhb Ha s,foveyz @ﬁe&@ %&%ém v&ﬁldﬁl s 3.10 (m,
e?apﬁse@ IQI@BPM %/g p@molzm 2]@§fm( ZI@)?QB'S\gnO% 06 @x$ 18 1.94

white sol
éwséiihé)é%mvlﬁﬂ?b%gn ZHH)I 098”14@1“1)(3 7. 55 (m IH),

7.35 4 . 15 (m_.
> P g b el &efd(k&?W%Eéf’,mp'i?a%@af?fégaftdﬁfﬂmng
Aitdrgrials, thé f{lowirtgpmpdundd &f therinvedtipn whisipregatkete procedur e
of Exanple 5 and known appropriate reagents and
st ar tdpag Naheri als, the foll ow ng conpounds of the MS

i nvention Cgop ({ a0 - ) 535
|- (3. 4- di'CAIG G TR Lag%hél Pdidichlprosphenyly. ( 333
I[H-l(ndol qul %'51 § ‘Sﬁc%ﬂcr? 1- yI] azzetl c ac?/dlj-[/87(

- Cpd 2|\|ane{ 1|\,{$21285 (3,5- dlﬂuoro -phenyl)-acryloyl]-piperidin-4-yl}-[4-(4- 499
[ |- (3>di finethexy-phhethypipaidbahmiieyetipiapeéri di n-4-yl]-[ 4- (|
H i ndol - 3y é}q)ch lofb2ghe A1 PG bbb 1 - yl]} ¥l %25?@?5 UG A8k HoFenyl)- 521

4-( THig &y‘l}’-')’pl?fér)dlrpil pﬂ[‘ﬂcglcrbmd
phenyl car’bano efid acetic acid 33

[

T :

4z ) ‘g‘fﬁd 1 {_l 3 @idm-wiflypre: 517

[l (é,s:jﬁéﬂﬁ‘ b%%ﬁ‘\y\é’é’ﬁa P %@r FHEEPT: [ 4- (

| H i ndol -2y 2cryjy] PRI G- afe“cch] acetic acid 40

[1-(

1H i ndol - ByYipjperidiB-1-yj-qeetid didn-1 -yl ]-acetic acid
{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(5-fluoro- 526
1H-indol-3-yl)-piperidin-1-yl]-acetic acid

9 (4-(5-fluoro-1H-indol-3-yl)-piperidin-1-y1]-{ 1-[(2E)-3-(3,4,5-trif luoro- 544
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid

10 (4-indol-1-yl-piperidin-1-yl)-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)- 526
acryloyl]-piperidin-4-yl}-acetic acid

11 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(1H-indol- 522
3-ylmethyl)-piperidin-1-yl]-acetic acid

n
3, 4- dj it (mrae(mhenwr@@hémgmwmympp;eﬁmdmrwAw 1H-ihdol{ 508
n
8

12 [4-(1H-indol-3-ylmethyl)-piperidin-1-y1]-{ 1 -[(2E)-3-(3,4,5-trifluoro- 540
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid

15 [4-(5-hydroxy-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5- 542
trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic acid

16 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5- 524
hydroxy-1H-indol-3-yl)-piperidin-1-yl]-acetic acid

17 [4-(5-acetylamino-1H-indol-3-yl)-piperidin-1-yI]-{ 1-[(2E)-3-(3,4,5- 583

trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid

18 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol- 540
3-yl)-piperidin-1-yl]-acetic acid

19 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-fluoro- 558
IH-indol-3-yl)-piperidin-1-yl]-acetic acid

22 {1-[(2E)-3-(3,4-difluoro-phenyl)-acryloyl]-piperidin-4-yl }-[4-(1H-indol- 508
3-yl)-piperidin-1-yl]-acetic acid

23 [4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(4-trifluoromethyl- 540
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid

24 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl}-piperidin-4-yl}-[4-(6-fluoro- 526
1H-indol-3-yl)-piperidin-1-yl]-acetic acid
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48
[ 1- (3-chl oro-4-fl uoro-phenyl car banoyl ) - pi peri di n-4-yl ]

WO pebe0365eF | ndol - 3- 513 yl)-pi peridin-1-yl]-acepcT/USD0E032500
49 80
[ 1- (3-chl oro-4- et hyl - phenyl car banoyl ) - pi peridin-4-yl]
'[4' (cohH kRglo! -3- 509 yI)-piperidin-1-yl]-acetic acid yq

| - (#5chl Br@=cBlora-i Hiindok-diybtoietidipheny | cBP DanByd-iflporper i 542
i n- 4-yl ] pifenyD)-8@gloyl]-piperidin-4-yl}-acetic acid

| H-ixgdol ¢ Bryk)a- @lﬂo&hh&b néryYlabryRG 8t feridmlady 1584 (s 538
|- (4-fl ugemo% tH- d up : nﬁaﬁh @memxcc@fdoarmyl ) - pi peri

|

4-y| - 3-yl
| ]27§C]e 4 {Hyp 0&38@ plperldm iy )<2E> 5 pflenyl -acryloyl]- 472

[

di

(

[l -

di n-

l-y

[1-(3-fl uP_)‘P‘H‘dS“?P’I IacEiT it hyl - phenyl car banoyl ) - pi peri
di n- 29yl | ¢ [-@2E)FH3, iEthlud)rnqSBérryB-ayl}y)o-yﬁ+p|q&r1dlﬂ}4ny1} [4-(5- 601
1-yl]- acembttharﬁteulﬁbnﬁlﬁmmo 1H-indol-3- yl) -piperidin-1-yl]-acetic acid

[1-
(

[

]

Pl A ”X?%Q’IP@FR igl}lm e o7 e

9]

(3-chlo ?/ B{)erldln4yl
[ 4-3I Hi%@hbr%Q%I )vbmlqﬁéﬁundrxil P -Gedet-irluaer d - 560
68 phenyl)-acryloyl]-piperidin-4-yl}-acetic acid
4- [ (44{ carbexs)=1-d-dhldrb-breh i>~d§?wym pReR@Ri4di NEd-c1¥lihddBL h 506
yl %hpl perylgib@@ndm 1@19ac@@r @nyl) - am no] - benzoi ¢ aci d
met hy|

| 3 m 1drn (2 3%{%]89 H]éh 540
L;mela?l 3) %il Pweﬁdlglﬁ]yq/p;%cg?ﬁ Qdam q V”B yl car

[I-(3p4- diblﬁ?@r’o@l&tenmy%dhlptwpmwu acpy el p1d¢rrd-lr44-y|}]-[4{(1|H( 568
| H i ndol in8elyd-y1}-pipedlipil plraceicrciti -yl ] -acetic acid 85

[1-(S7bropoqgheiyh BRI -5 Rl PeRicds i Aedbly hifkn i 502
H i ndol - S}h i éggﬁ_%@ ALy >dcd - Ef acete ya%: BIQS ‘
[1-(3- chlorog)enyl rba y? eridin-4-y ll4(|
Hinddl -3 }yi( difluoro-phényl)- acry oyl]-piperidin- 4 -yl

methoxy- lH 1ndol 3-yD)-piperidin-1-yl]-acetic acid

39 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(6-fluoro- 558
IH-indol-3-yl)-piperidin-1-yl]-acetic acid

538

41 {1-[(2E)-3-(3,5-difluoro-phenyD)-acryloyl]-piperidin-4-yl }-[4-(4- 538
methoxy-1H-indol-3-y)-piperidin-1-yl]-acetic acid

42 {1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(7- 538
methoxy-1H-indol-3-yl)-piperidin-1-yl]-acetic acid

46 [4-(6-chloro-1H-indol-3-yl)-piperidin-1-yl]-{ I-[(2E)-3-(3,4-dichloro- 574
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid ‘

47 {1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(5- 570

methoxy-H-indol-3-yl)-piperidin-1-yl]-acetic acid

53 [4-(5-methanesulfonylamino-1H-indol-3-yl)-piperidin-1-y1]-{1-[(2£)-3- 619
(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl } -acetic acid

59 [4-(1H-indol-3-yl)-piperidin-1-y1]-{ 1-[(2E)-3-(4-nitro-phenyl)-acryloyl]- 517
piperidin-4-yl}-acetic acid

60 {1-[(2E)-3-(4-bromo-phenyl)-acryloyl]-piperidin-4-yl }-[4-(1H-indol-3- 550
yl)-piperidin-1-yl]-acetic acid

61 [4-(1H-indol-3-y})-piperidin-1-yl]-{ 1-[(2E)-3-p-tolyl-acryloyl]- 486
piperidin-4-yl}-acetic acid

62 {1-[(2E)-3-(3-fluoro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(1H-indol-3- 490
yl)-piperidin-1-yl]-acetic acid

63 {1-[(2E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H- 532
indol-3-yl)-piperidin-1-yl]-acetic acid
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piperidin-1 -yl]-acetic acid 88

[1-(4-chl

wokoondsds2B- yl ) -

or o- phenyl car banoyl ) - pi peridin-4-yl]-[4- (I

[1-(4-Dbrono-phenyl car banoyl8) - pi peridin-4-yl]-[4-(l
Hindol -3-yl)- 539 piperidin- 1-yl]-acetic acid 90
[1- (Acflu [o- pheny Icarbarmyl) p| perldln 4-yl]-14-(

1Hi

cetic acid 9 1

495 piperidin-1 -yl]-acetic acrpdr/882005/032500

MS

[1 - (30 | UHOH hrohlyOaitsaicimyl-yi-pl-HRE)- sHrrol- yrplofid- (|
H-i ndol - Splydr)dm -4Y9- ape:tpear.uddl n-1 -yl]-acetic acid 94

[| ;“(3 ?’rl] gX% 110 %g fﬁe% 19*’3;&19% % gH:'egﬁﬁlzt‘]Uin/A?)ﬁﬂgbae%]{&é (

?|CI-(§24 di4chHopdl- Enar meélavnblaﬁbw J@pI- e methpryarhengL-[ 4- (

6- met hoxyacryey BBeEridHy L) 31;6;;|C)am,§| peridin-1 -yl]-acetic
aci d@pd l\ﬁn[rezdvs QGlupf4-mb ;ﬂféﬁﬂ/lj gryly¥1)-pipbdBs-4 i Ops-(1H-

1-y1] -
phen Icar
1H | am
1-(3-trif
- phenybcar
| Hindo

[ thdd14-~1)-pibdridiod- 0B tabtik-acid29

|3) ?Fﬁuper . 1d?1 r h]y %% acr?l 1? lpemLM
Y aﬁ%me’tn ‘3 3- ﬁi@lgerldﬁ]yl]tacenc acid P

Dalih3) 3phioer-#-diuerohyiy])-aacdtyillepi prridch-O @l 4 (H-

- Bdgi3)yl ppipesrdidi -nik-agetiglatid

1-mtel yl D504 LruBtoPSHe h - Rer o Vi -bi erlcﬁ’r?@ cRl(h§-iRk!.8.
99 [4 (1 "gla[g‘%ildir% )ﬂ )igcrggﬁ' i M _Li)P A

1-p-tolylcar am)yl-p peridin

100 !
1- (3, 4- di
1H i sdol -

83

92

108
114
115
145
146
147
151

177

acet ic acid
[4-(1H-pyrrdl-3-yl)-piperidin-1- yl {yl (2E) 3 (’% 4,5-trifluoro-phenyl)-

BN pHigHyt-2areHitdsid) - pi peri din-4-yl]- [4 (
- B-(§ltort-bABY cpb@B rairihi datH-indb - 3-aig@tpeidiaayd)- { 1-[(2E)-
3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic acid
[4-(6-methanesulfonylamino-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-
(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl} -acetic acid

[4-(1H-indol-3-yD)-piperidin-1-yl]-{ 1-[(2E)-3-(3-nitro-phenyl)-acryloyl]-

piperidin-4-yl}-acetic acid
{1-[(2E)-3-(3-chloro-phenyl)-acryloyl]-piperidin-4-y1}-[4-(1H-indol-3-
yl)-piperidin-1-yl]-acetic acid

[4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1 -[(2E)-3-thiophen-2-yl-acryloyl]-
piperidin-4-yl }-acetic acid

[4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-thiophen-3-yl-acryloyl]-
piperidin-4-yl }-acetic acid
[4-(7-methoxy-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-
trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid

{1-[2-(3,4-dichloro-phenoxy)-acetyl]-piperidin-4-yl}-[4-(1H-indol-3-y1)-

piperidin-1-yl]-acetic acid
{1-{3-(3,4-dichloro-phenyl)-propionyl]-piperidin-4-y!}-[4-(1H-indol-3-
yl)-piperidin-1-yl]-acetic acid

4-[1-(carboxy-{ 1-[(2E)-3-(3,5-difluoro-phenyl)-acryloy!]-piperidin-4-
yl}-methyl)-piperidin-4-yl]-benzoic acid methyl ester
3-[1-(carboxy-{1-[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-
yl}-methyl)-piperidin-4-yl]- 1 H-indole-5-carboxylic acid methyl ester
3-[1-(carboxy-{1-[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-

yl}-methyl)-piperidin-4-yl]-1H-indole-5-carboxylic acid
[4-(1H-pyrrolo[2,3-b]pyridin-3-y])-piperidin-1-yl]-{1-[(2£)-3-(3,4,5~
trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic acid
{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-
indazol-3-yl)-piperidin-1-yl]-acetic acid

- 8] -

486

wn

50

502

504

wn

58
524
490
641
619
541
517
506
478
478
556

544

527
584
570
527

509
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101
[1-(4-brono- 3-net hyl - phenyl car banoyl ) - pi peri di n-4-yl ] -

W@ 2006034527 ndol - 3- 553 yl)-pi peridin-1|-yl]-acetPCr/esi005/032500

105 82

[I-(3-fluoro-4-nethyl -phenyl carbanoyl) - pi peridin-4-yl]
-[4-( ]dH-NndoI 3- 493 yl)-piperidin-l-yl]-acetic acid MS
106

[ 4- (11A8i nifalS-a8ryd- )H-pympan3diripiridyd-3-yDipipeddinatiy| -B2E)F3-f 542
| uor orret hya,4.5-54Bopkeayy] barﬁ@nbpylbér*dpi-‘l-yl}-acetic acid

reridi-p- 4 1. ri i
T SRR B T o

rret ha?t%su[“f‘@ t%xhlﬁdnqiqlﬁmhhmper@nyl yULpﬂﬁ;@ﬁi’ #i(hd.pgflgorgge 340
etic aci dprenph-acryloyl}-piperidin-4-yl}-acefic aci

[1-(208- d[m(mlr@artmp*uEBWMB@mylb prppli@en iy n-ge sl 3fed- (580
| Hi ndol - E?Prber)o phBR9)-RHp&N | @I d’ﬂrdmlét yl) ]acareeatnldc acid 111

[1-( dj or 0 [
bl e I BN
[I-(4-chl SV W‘n é]n@}l’ 613}%‘5 V5 pe l|8er| di n-4-yl ]

- [ 4- A1H- i Hel©tfh@ro- Bi-i@oy3-ybhpippedindivik-1 -2 4)-JaCet S-viflagiod 544
125 phenyl)-acryloyl]-piperidin-4-yl}-acetic acid
[4- (I Hindol-3-yl)-piperidin-1-yl]-tl-(2,3,4-trifluoro
- phenyl car banoyl )- 515 pi peEiadipte24-yl]-acetic acid 126

[ 4-(

| H i ndol - 3-yI ¥Ipi H Apl3-yhyp e”im (E12F)-803:8P0- phe

nyl car banmoyli 5"?( r6’3’ Eﬂy eﬁcfyé‘i’% Jj pegid{n: %&étaf"’élcdt‘idé Croip) |

[ 4- (I Hi ndol - Ry{l[3-¢ H-peel- B mplpeydih- M1 ((4-[pEY-By B 89l f any

| - 5?7 phenyirigiastamen))acpil ]n;iipkirird'mélé-yll}]accaiaatiidcccmm

135

1-(3,5-dinet hyl*'L phenyl car banoyl ) - pi pl&rl din-4-yl]- +[+4 (

1H i ndol - 3-yl Q. pi peridin- |-yl]}Nacetic acidN

[1-(3,5-bis-tn oret hyl - phenyl car b y1 ) - pi peri
m ‘

)_b Chiral Column
—_—

N

Cpd 6 Cpd 13 de 14
A
F
F F

The racemate [4-(1H-indol-3-y])-piperidin-1-yl1]-{ 1-[3-(3,4,5-trifluoro-pheny!)-

acryloyl]-piperidin-4-yl}-acetic acid Compound 6 (255 mg, 0.49 mmol) was separated into two
enantiomers Compound 13 (110 mg, 86.3%) and Compound 14 (110 mg, 86.3%) with a
chiralpak AD column (eluted with CH;CN/CH,OH 85 /15).

Compound 13: MS m/z 526 (M+H)", 548 (M+Nd) H NMR (DMSO-d6, 400 MHz) &
11.95 (brs, 1H), 10.78 (s, 1H), 7.81 (m, 2H), 7.55 (d, ] = 8.0 Hz, 1H), 7.37 (m, 2H), 7.32 (d, ]
= 8.0 Hz, 1H), 7.04 (m, 2H), 6.95 (q.J = 7.0 Hz, 1H), 4.47 (m, 1H), 4.31 (m, 1H), 3.10 (m,
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i ndol -3-yl)-piperidin- 1-yl]-acetic acid 142
[4- (I Hindol-3-yl)-piperidin-1-yl]-[lI-(4-trifluoroneth

wQ@ b@ahsaeyl - 561 phenyl car banoyO pi peri di r M yl PEEUS100£032500

acid 143 83

[4- (I Hindol-3-yl)-piperidin-l-yl]-[l-(4-trifluoroneth

01>H§ 2. 504@»1 @n@mydsqmr mﬁw@(rﬁl REri.oH 35 -1yh, 1-aqst 819), b @n, 1H), 1.61
& H- i ndol - 3-yl ) - pi pe pdi n- 1-y] [

1(m(§ e tOR ’F‘s%hl)f anyl - 507 _

pgg%ﬁ%ﬁ%ﬁ‘r@ﬂ NiPhRe5 Qi b IS % RUL 5m& a6, 400 MH2) 5

[1I2 0R3brs; Oy .03 G; [Eneng| trhi2en ar s3aapy4 3.0 pizpE), WRned-2u) 1732 (d, I

ékH @Bu% P"o%ﬂ éﬁ a?p‘/{?gg\rfsgf BHléf M1z 288 3% 9 L RI3 10 m,

[14—})(1 80 (mh, BEIQ | 2-63- (gml %Hp(lzgg(mdlmoi %67/%“] - H, Pegmil(d]i, 51131)4-1 mg(rg,qe{), 1.61

tl C CI un a ny, nmo eqg an 1
%é)rlrLS’?o% 3eq) in DVF ( 1 nL) and MeON ( 1

m_) was treated w t h 3,5-digchlo phenyl i sot hi ocyanat e

Compound 6b (22 ngy, 0.1 1 né?élmr—%S eq). The mixture

was stirred[4@QH-iidlBng)-Epdididhen]di {QER -5 i fideaN

-resul ting i nphémghfaoryroat]ipoeriain-4aylt-atetiph&d npihypdser The

preci pitate was col |l ected bycgd87rati on, washed wth

"MeCN and dried to provide Conpound 45 (30 . 73% as

atan solid. Ms: rn/z 545 (M+H) +; 1H NWR (dg- DMSO, 400
MHz) d: 10.76 (IH, s), 9.41 (IH s), 7.55 gI'M—

J ), 7.43 ( IH s),743(IH s) . d,
J ? d,
J app
t 93 (3H,
‘ 2.36
m,
ing the
a{e reagents
and starting materfals, tJr&CNol | owi ng, G gymP s of the

i nvention V\BI‘FS ar ed

F F

The procedure of Example 1 and piperidin-4-yl-acetic acid methyl ester was used in
place of piperidin-4-yl-acetic acid ethyl ester Compound 1f to provide bromo-{1-[(2E)3-(3,4,5-
trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic acid methyl ester Compound 3a.

3-piperidin-4-yl-1H-indole Compound 1f (1.0 g, 5.0 mmol) and TEA (0.6 g, 5.9 mmol)
were added to a solution of Compound 3a (2.1 g, 5.0 mmol) in acetonitrile (70 mL). The
mixture was refluxed for 48 hrs and then concentrated in vacuo. The residue was
chromatographed (5% CH,OH/CHCl;) to give Compound 87 (1.5 g, 56%). MS m/z 540
(M+H)"; '"H NMR (CDCls, 300 MHz) 8 7.98 (br s, 1H), 7.63 (d, ] = 7.8 Hz, 1H), 7.48 (d, ] =
15.4 Hz, 1H), 7.36 (d, ] = 8.0 Hz, 1H), 7.10 (m, 4H), 6.96 (br s, 1H), 6.81 (m, 1H), 4.69 (m,
IH), 4.08 (m, 1H), 3.76 (s, 3H), 3.13 (m, 1H), 2.93 (m, 2H), 2.82 (m, 3H), 2.59 (m, 1H), 2.29
(m, 1H), 2.08 (m, 4H), 1.79 (m, 1H), 1.65 (m, 2H), 1.21 (m, 2H).

- 83 -



Cpd Nanme M5 43 [4-( 1Hindol-3-yl)-piperidin- 1-yl]-(
1- phenyl t hi ocar banoyl - pi peridin-4- 477 yl)-acetic acid

W@ 4006/036527 PCT/US2005/032500

10

15

[1-(2,4-difluoro-phenylthi 8¢ar banmoyl ) - pi peridin-4-y]]-
[4-( Hindol-3- 513 yl)-piperidin-l-yl]-acetic acid
[1- (3, B0 P povesurecl Bsprpae 3 and nown appropriats eaggats g s
[matgrlqwherﬁ@;&wng.cogpgurykpf@;p peeitgh were-mqareécetu c acid
56 :
( 3€hd ondyaphenyl t h| ocar barmyl ) pi perl d| n-4-y]]-[4-( MS

[1-
1Hi ngol »r ? erl gﬁgzp

(2L)- en 1) ac Noj erldm 4- 14 513
[1- (34d|é}<l 0 y’k yl]-
4 () S P*E&g'? G ke, ‘”1‘ P58t o adi d
- 90 li@pd MalfemeVi>xy8 H- md@ 3-Hh-piperadin- IHW )=[AEper(Bdisn- - 570
1-yl]-( |- piftustophemilberay d hppéridyi-pell radeus-agid naghy] ester
yl)-ageti c8autyfBlo[2,3-b] yrldm 3-yD)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5- 555
[4- (] Hi nd9|m3royﬂh):ﬁ)nj R‘?yrlb pd rld)/jf y[ Lacété atcfd'emyp&‘ﬁe‘?mt h
yl - 545 phenyl t hi ocar barmy pi peri di n”- -acetic acid
80

[4- (1l Hindol -3-yl)-piperi di‘n%%ﬁ]-[l -(4-trifluoroneth
yl - 545 phenyl-Whil Beaddddrydiperidinpeyli]-di{n-[@FB(3.4bet i ¢
aci d Exanpl etrifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetamide (Cpd
{I-1(3,5-di fl uoro-benzoyl anm ndy} i m no- et hyl ] - pi peri di
n-4-yl }- [4-(l Hindol-3-yl)-piperidin-l-yl]-acetic
acid (Cpd 51F%8PEA (348 ni, 2.00 rmDC,ONZ‘?;eq) was
added to BiSol ution of pyrazol e- B ar boxani di ne

Conpound 7a 6 ng, 1.00 nmiSIOCIz1 eq) /T DMF (2 nl),
then 3, 5-di fhug obenzoylﬁ 2) NH, g N £
1e 4a

F F

To a solution of bromo-{ I-[3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic
acid Compound 1e (0.38 g, 0.93 mmol) in CH,Cl, (4 mL) was added SOCI; (1 mL). The
resulting reaction mixture was refluxed for 3 hrs, the concentrated in vacuo to give an acid
chloride intermediate (0.39 g, 98.9%). A solution of the intermediate (0.39g, 0.92 mmol) in
acetone (10 mL) was added dropwise to a solution of ammonium hydroxide (39 mL), The
reaction mixture was stirred at room temperature for 2 hrs and extracted with EtOAc (100 mL).
The organic layer was washed with water (50 mL) and brine (50 mL), dried over Na,SO,, then
filtered and concentrated to give 2-bromo-2-{1-[3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-
4-yl}-acetamide Compound 4a (0.38 g, 94%). MS m/z 405 (M+H)".

-84 -
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chl ori de Compound 7b (126 nL, 1.00 mmol, 1 eq) was

added with stirring. After 48 hrs, the m xture was
w@ouesesbsent o Et OAc and a dil ute NHAC sol ut i onpCTI82005/032500

aqueous | ayer was renoved, 8¢he organic | ayer was

washed twice with brine then dried over anhydrous

Na2SO4. The solid was renoved by filtration apd the

filtrate was evaporated to provide an of f-whi e solid.

The crude producgr was heatedHi n a mninmal anhu

3:2: 1CH d Hhe anes: Et OAc gnNd _then cooled toT

ten‘peratur}_e}.N 3 and was/col |l ected by

filtration?

3 5 di f | uor -/ W hy!Y - benzani de

Conmpound 7c¢ (105 g white sol'ind. MS mz 251

(MtH) +. - 9 1 -A |Ut|0ﬂ_QJ‘___Lh.&TFN2§a|t 0
- [4- (1 #-indol - 3-44 ) pi peri dbmr| -yl ] - pi peri\di

i c aci d Conpound—6a (34 nglEA. 075 mbpe 10 ﬁ/gd DBU

(26 nL, 0.17 Aww 2.2 eq) inDW (1 nm) and CN (1

nm.) was treated 5 mol, 1

eq) and stirred foF 24 hrs. The reaction

.diluted with MeCN, resulting in the for

precipitate. The precipitate was collecte

filtration, washed with MeCN and dried te previde a

DBU sal t of und 51 (28 ngy % as a tan soli
MB i z* B2 L’(‘lmgﬁggrmpogacg‘w( 1O Keg) O- ggs miped) VRVEdS rqé&,g@ added 3-

AQReriNZ)-y1- 1 L BWdd16 c(ambb-ﬂmds} (13mH8. 065 Hmofh.and T8AR0. bB)n,L 0.36 mmol).
7,62 gIH d, J=8 Hz) 51 (IH d, J=7.8 Hz), 33
(T}]eHsa mn ml?(h}gein rF_ﬂuxad fo\jé-f)r%anplil')en cqncerfra*;edog w(cng{ T}Hz)remdue was
Q)ugiﬂec(lllshﬁg pﬁﬂ:@rabva TIJCSE)?/O ﬁ?I)GOzEt/l‘fEQar(eXH glmCongvof}r;)d (03"("8 mg, 25%).
rr(M)s g 54?é ( B%ctn}'?‘ @MR @QE@D( i"’(PQ Mﬁf) oy 7:3§9.61 (mg5HY éﬂg Tyl (m, 2H),
16.947.(d h, 491)) ,4 612 (%Oﬂl) 489(r§HH m) 12 (1'@ Q8n,(32M, (mniH) USDEQ&O (m, 4H),

t he oced ng appropri a

ERER R YO P LR AP IR b D B E R
conpounds of the invention were prepared: Cpd Nanme M
50 {I [Usﬁri’gtﬂe ihoﬁalﬁfroOEW@ybr@MnBQh appidpr@reFBighitt drdRtpeng

I n- |}
materla X]e fol[owmg compounds of the invention were prepared:

-4-yl -acet

Cpd Name MS

227 2-[4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-piperidin-1-yl]-2-{ 1 -[(2E)-3- 526
(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-4-yl } -acetamide
Example 3

[1-(4-fluoro-3-methyl-phenylcarbamoyl)-piperidin-4-yl]-[4-
(1H-indol-3-yl)-piperidin-1-yl]-acetic acid (Cpd 102)

LHMDS, LIOH,
TMSCI SN Hgo
BQ THF —0 T,
N-Boc 5b N-Boc MeOH N-Boc

A solution of 4-methoxycarbonylmethyl-piperidine-1-carboxylic acid tert-butyl ester
Compound Sa (1.0 g, 3.9 mmol) in THF (§ mL) was added to LHMDS (1.0 M in THF) (7.0
mL, 7.0 mmol) at -78°C and the reaction mixture was stirred at -78°C for 3 hrs, TMSCI (0.89
mL, 7.0 mmol) was added dropwise and the mixture was stirred for | hr at -78°C then Br, (0.24

"mL, 4.7 mmol) was added dropwise. The mixture was stirred at -78°C for 2 hrs, then allowed

.85 .
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i ndol -3-yl)-piperidin-1-yl]-acetic acid 52
{I-[imno-(3,4,5-trifluoro-benzoyl am no) - net hyl ] - pi per

WO eioodesyt }-[4- 542 PCT/US2005/032500

(I Hindol-3-yl)-piperidin-Beyl]-acetic acid 54
{I-[(3-fluoro-benzoyl am no) -i m no- net hyl ] - pi peri di n- 4-

%b w}n’nﬁ ot Ehd RPRd kdRkaBndHh) SOFJrtheTF?éjhﬁnlre Was] dlf%?e%tv%@l ethyl acetate
acid 73 {I-[imno-(3-trifluoroneth enz

oY warehyith saprpied NatRO4sqputiop. then wa;,gq;i with Hz%}/ The organics were dried

((J\’H-NJJ%J fh%n We)dr}@th%EﬁtQVa@ Tilterzy hda BEELI-EnACk 9, vacz?fto yield a yellow
4-( 1-acetyl- 1H1ndol-3-yl)-piperi

F;olld ;Eﬁ‘ﬂe_C{udg‘,_.p[o@Q()t W3s pwgifid by flash column chromatograp y (50% EtOAc/hexane)

db {4 |ekHer(‘Bro‘m)erﬂé’thaxy@&‘rBé(AyPWeJh]ylf?EH)‘éﬂ&hgé el ylic 288 Rhltfaty! ester

aci d W% so uti-on o

TGampepfolb: fsﬂ;plalf ypilpreeil dithe 7% chélﬁ 6x3P8I(MerNati dH NMR (400 MHe,

t £ e\ y

Y b RN OO R g P Rl o o
LH), ) (mant). 9145y, éH).flad! (BO2Mi. n. Acetic anhydride (33

m., 0.35 mvol, 1. 1 eq) was added and the reaction

m xt urgy, é’éﬁéou%“(ﬁlrl @(gutfog 324{] 34 8Thﬁiomnx7tﬁ{£@h@@§as added to a solution

partitioned between C and wat er and agueous

| frempoias S k@ar?d%lmmvhen MegHn? me}agl@rTHﬁdg ”W{HS Abeireggtion mixture
vai Q@rved@’vér‘ﬁ%hpﬁ?cgonm%?%vur I'T%Q sdibdnt @Eﬁgm@%‘a i U&uo to provide a

trate was evaporate Purification of the crude

rvégqc delid. phichivas ecadified W‘é}h} Vil ogreaysiaprqdpet was extracted with ethyl

hexabesi ki Qg&)wsmé?é/{vg@ngd @ik briAGSY Mxlledl over Na,SO.. The drying agent was
H i ndol - 3-yI) - pi peri di ne- | carboxylic acid tert-bulyl

dateesd ambiip Rl BOY IR rgcio @Rl ing §-(AmeickrbonyEmety ) pigersiine-1-
(cMBBl?))llc amd&rtSLQJtMteEt@rrC&IﬁpogﬁHmU s ?*%6@599 Mhlteoaoﬂrg T roduct

%(g% was coo
t(p é‘éf‘tW’Y NMﬁjAVde @seg nmby NGt 6P JELPGUE furiger Hﬂlﬂfl@\m“ MS m/z 344;

S%%'EMWQ) -FiardrhE® MERR BE@AGA @B 2 T Xl 86 Wasbak ] aWeds.n 1 (m,

to warmto roomtenperature the volatiles were
r2&oved! To(pribhvi Ide (& TFHRA . B&B(MotH)4- (| - acet yl - |
Hindol - 3-yl ) - pi peri di ne Conpound 8c as an oil, which

was used in the next stegp.w thout further H
purification. M5 nlz 243( H+) . ?C
NBoc
CH CN, HO
TEA,
Reflux 5d N-Boc

A scolution of Compound 5S¢ (0.335 g, 1.040 mmol), 3-piperidin-4-yl-1H-indole
Compound 1f (0.208 g, 1.040 mmol) and TEA (0.29 mL, 2.080 mmol) in CH:CN was refluxed
for § hrs. The solvent was removed in vacuo to provide a yellow solid. The product was
washed with a minimal amount of methanol to removing residual starting material to obtain 4-
{carboxy-[4-(1H-indol-3-yl)-piperidin-1-yl]-methyl }-piperidine-1-carboxylic acid tert-butyl
ester Compound 5d (27%, 0.459 g) as a white solid. MS m/z 442 M+H)",

- 86 -



Usi ng the procedure of Exanple 1, Conpound 8c was used
in place of Conmpound | f and carried forward to

w@emeisE2Conpound 21. M5 mlz 550 (MtH) +. Exanpb@r/852005/032500

10

15

(2E)- 1-(4-{ 2-hydroxy- 1-[Ba-(

1H i ndol - 3-yl)-piperidin-1 -yl]- ethyl
}-piperidin-I-yI)-3-(3,4,5-trifIuoro-pheqyl)-propenone
(Cpd 112) - 93 N

- 4- et hoxycar bonyl net hyl- ri di ne-1-carjpdxyhic acid
tert-butyl ester Co un a (12.4 g,/4%.7 mol, 1 eq)
was dissolved in THx (A0 nL) and olgd/to -78 OC.

LHVDS (I'M sol uti 8n 1 THEwM -2 siio, mol, 1.8 eq)
was added dropwyge h STETEITG.HOAf t 45 min, TMSC
(10.4 nm., 82.3 mmol 8eq) has add othellthlum

enol ate, and the r5ésuF15P°|19 sol ut| on s <tcirred at -78
0C for

Chen AOMFCRGRBHE RS S0 Py was aocke P sty FFgomigng ga 0.125

-g/ 8C83 hhw1)im KHuCle( 0@t )t Medrev@ionatxtie wae airred @engraigat ai Fedm
aver 30 mi uenched w th saturated a ueo
S Rbesitier TR o e P AR oS e A TEHT iRabuLre product

- NedsG@shed Theh caqaewsbmay@ﬁ I—i\AiaSolBeyTDMﬁdlcﬂﬂd-yE)pﬁpreadheldyl acetic acid

SRR w0 RTORRCROB e e MeGRrE VB "W aried

over anhydr ous sodi um sul fate, the fi I ter ed and
evaporated to provide a dark orange oil \Kbi ch was
purified by silica gel omat ogr aphy (4 ol 1
hexanes: Et CAc) to proyi dec4 (bromoet hoxyta nyl -

nmet hyl ) - pi peri di ne-1-garboxylic acid fent-butyl ester
Compound 9b (12.3 g, / a pale yatow oil. 1H NWR
(CDA . 400 MHz) d-<4.067(2 ~ J=2679 Hz); 3.96 (2H,
broad m; 3.81 (I . J=8 );H‘Z%E%ZH, m; 1.86
(2H, m; 1.47 QUHN™; 1.28 (9H, s); N13 (3H, t,
J=6.9 Hz); 1.1 N96 (2H, i e ot igd NH7. 25 g,
20. 7 mmol , 1eq3>. i peridin-4-yl-1Hindol g—Conpound |
f (4. 14 g, 20. Be weiledq) and diisoprop @ yl am ne
(10.8 nL, 62.1 mmol, 3 eq) were added to

F

To a solution of Compound Se (28.8 mg, 0.07 mmol) and Et:N (0.02 mL, 0.14 mmol)
in CH,Cl; at 0°C was added 1-fluoro-4-isocyanato-2-methyl-benzene Compound 5f (10.6 mg,
0.07 mmol) dropwise. The reaction mixture was warmed to room temperature and stirred
overnight. The solvent was removed in vacuo, leaving an off-white solid. The solid was
washed with H,0, which was decanted and then with 50% EtOAc/ hexane, which was decanted
to provide Compound 102 (76%, 0.026 g) as an off-white solid. MS m/z 493 (M+H)™; '"H NMR
(400 MHz, DMSO0-d6) 8 10.70 (s, 1H), 8.40 (s, 1H), 7.55 (m, 1H), 7.35 (m, 2H), 7.25 (m, 1H),
7.05 (m, 4H), 4.15 (m, 2H), 2.60-3.05 (m, 8H), 2.20 (s, 3H), 1.85-2.05 (m, 4H), 1.65 (m, SH),
1.15 (m, 2H).

Using the procedure of Example 5 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

20 [1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-y1]-[4-(1 H-indol-3-yl)- 529
piperidin-1-yl]-acetic acid
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MeCN (60 nL) and the resulting solution was heated at
reflux for 48 hrs. The reaction was then cooled to

WO omasaEeper at ure to preci pitate unreacted Conmporos2obs/632500
fromthe solution. The preéspitate was renoved by
filtration and the filtrate evaporated. Silica gel

chromatpography (3:2: 1to 3 : 1.5:1
M&){—&,&@Z l(;LnAf‘\ provided MS

4-2%t hdikyk%dlﬂomyfphFWJC(aermldoipersdlryI4)yl [Pi( pinidgi-BryDD- 497
-yl ] - nptgeyiflin}l-ypl-4vend aiche- 1- car boxylic acid rm butyl
esgaer ¢ 9 R8Y1% '

4 gfgmesh 9§gsz;rz&ng ylﬂmer@&m o% n dge%mmg 461

was di ssol ved in 3 he
sofhi éh<%§w@8&9ﬂ@an>ﬂw‘m@yl>Alﬂewgéryuk PO 529
(2. 06 mirsnding-Bl-&gyc g THE (2 nl) was added dropwi se
t 040 he (80 aitiflQorogheyoaRAB A ) - Dperidine-yili Xi LM endoRS-y])- 497
sti rreqj) defdinll -yB]-drese acadddi t 1 onal Li Al H4 solution (0.5
m), wa [ ion.mxt. [ fo
anzsaddl )I oérj{g1 fod uozzﬁ"ﬁnﬁ?ar %:“%".yar? I3/\/asln 4uy\qﬁ€4h@(%l‘ 9"%' 513
sequentVHP 86 8 dter (0.1 m), 15% NaCH (0.1
m.¥9 and! Wadéfvm@ov%h}r‘dp)lenﬂl?h@dmydt piperidimd-yBH# Iéthdbb?- 3WI
m n t o YDaiperidingrgthqstic atié. The precipitate was renoved
bysf i | {84 -i0fo B0FAMGman fcaf@hbi@pipdiien-RAG MBS 563
t hen V\@ﬂl?f OW 1%%& 1- )’gﬁqi’g Céldr e]s%?afllpng rfl [ I%gr ate
h

hed tw anic_layer was drjed
ovsh af néyaﬁ i 3§r %\fwﬂ%wm% e e B YR H- 547
filtrat Pardi2%eEC fiidvi de 4- { 2- hydr oxy-

1-634- ( [I/3- Flmcmdélmf&ioyodue)thylphepfyrcladame)I)lplyér]d-xret-lyw4(lH 547
} pi perntddi-Beh-plpecidinblo} i hdedc atd d rm butyl ester

pgpou th
next S:Eg)(%?zpdl %%x% Ej&:{nis‘@om ﬁ%g\%ai %1?%}@8852@ ﬁl
, 0.64 mol. leq) wa
d|§7so| VER- @Wreﬁmt@x pteralqﬁtaamaﬂap@wl@a i3 4®t}éln0‘vFA 525
(0.5 nidyyhapigeriéndbdl! @F%lﬁ\m?@e with stirring and the
reget i a(anesrbaky-oMmad-ih 8ol SkobiyerWe- My OnekiPMpiperidine-1- 519
tenrper hlYb8)- Aﬁh@rbeazolib"&ld thélBy] ‘é%ratl l'es were renoved

vac L v r|fI cetate salt of
ff‘? I wasslo* gujﬂﬁv Al e PSR B Ak . 191
-et han oylﬂﬁf &s an orange 0|I that was used in
t hed ne>Et 384 élphlw0tbh=outlcafhamt)hl%plppuchn#rm]a{ﬂi(bhi-.indVB31Yi)z 32813
( MtH) + piperidin-1-yl]-acetic acid

85 [1-(3-bromo-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)- 539
piperidin-1-yl]-acetic acid

86 [1-(3-chloro-phenylcarbamoyl)-piperidin-4-y1]-[4-(1H-indol-3-y])- - 495
piperidin-1-yl]-acetic acid

88 [1-(4-chloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)- 495
piperidin-1-yl]-acetic acid

89 [1-(4-bromo-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-y1)- 539
piperidin-1-yl]-acetic acid ‘

90 [1-(4-fluoro-phenylcarbamoyl)-piperidin-4-yi]-[4-(1H-indol-3-yl)- 479
piperidin-1-yl]-acetic acid

91 [1-(3-fluoro-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-yl)- 479

piperidin-1-yl]-acetic acid

94 [1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(5-methoxy-1H- 559
indol-3-yl)-piperidin-1-yl]-acetic acid

95 [1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(6-methoxy-1H- 559
indol-3-yl)-piperidin-1-yl]-acetic acid
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- 95 -Conpound 9e (805 ng, 1.45 mml, 1 eq) was
di ssolved in CH2A 2 (10 nL) and DMF (2 nL) and cool ed

WO 20060852TEA (0.8 ni, 5.80 Mol . 4 eq) was addedr/us2005/032500
foll owed by slow addition 6§ a sol ution of
3,4,5-trifluoro-cinnanoyl chloride Conpound I a (320

rrgcpal 4ol , 1 eq) in CH2A (2 m) and DMF (3 ni).

f—t—ef—s-H—FH+rg—ovefﬁ1—g++P—+he—Feaet+eﬁ—was—&FFemed—t—e——\
wadim t ¢4+ Bbindpletrpipiwetdie: -y Ha-(Githorassier e renoved 529

i n vacwseyidrbemeyy-aigenidin-fryllrasgicagid di ssol ved in

CHO 2.14-Theingel- 3y D)-ppeM@s- | Washgd-tiioforsaiyir at ed aqueouspg
NaHCO ?phé\'l'y%akv'ainﬁﬁ) p1$%1@ﬂ9ﬂmc&1c|aawer was dried wth

S g e S A O
chr omat®6Y&p ﬂed usi ng PTLC (8% MeCH i n CH2d 2)

| s8R at |[4>K11bendt>1h33ylprlpmdmmn Thdlnd- pNaB/ICfarbIatnovl@dpehymefi-jdu-i 075
W th 10ckB%iNeOH in CH2A 2. The sol vent was renoved in

va r ; '
prgQ/bgdqﬂ EBﬁne‘E% ctiiqe%il jseuw ngﬁse%wm llﬂ-aﬁlﬁ’{)l e3 @%) L
| + 534 (MrNa) + ; 1H NMWR

‘4OU)IM-Ii (ddbrom metbxlmhe@;carbpmgyliplcagrp.qim ﬁ)yl (5Ij1r(d|o]_|3 >33
J=7.9 pp)piperidngl-ylbpgetigycid 7 32 (1 H, d, J=7.8 Hz),

7. 0% 7.1083-{1drh- 4Whe,thﬁ>=p951y(caﬂbldnoﬁp;ﬂpéndm AFi-[4( HEIndod3-47493
I H, br fipdridin- Jl- aébtlaa&rﬂ) 4.35- 4.27 (2H m,

g % I-i %l)p e %éli{%ﬂieth 3triﬂu,§éo 2e:t}pi’l 543
par rti ATy GREE éalfe“dj“ WHGHFAS 22 (1H, ), 2.03

199 nyl1-(ad-gishlpro-phanylepkbamey)-pipeni@in-4115E-E2H, ) | 622
0 25 0 ngghapesifon)amitsi tydonbs Pt darior bice el ¢ o

an@'loanWE‘z aBRk @mﬁh@ﬁﬁcart%%ﬂlpﬁ)e%g 4%h]a[f4t(llﬂgncr6ﬁi§ gyl al s5a9
the folgRwiing-@ ggggy the I nvention wer

pr gPl ? ‘d?g]cﬁl m?\g Ajno p1peridin-4-y1]-[4-(_1H-indol-3-y1)- 529
(4 {ZPHS?H Bxdyx IO“CF C4H i ndol - 3-yl)- 494 piperidin-
1- y17] - ét-drctlgrodtfoerd-phenylbarbamoyh pifepemneaeing]-Mi@H-indol-3- 513
(2>3- ( 3DEpighritiinioylpaqehenyd ) - | - (4-{2- hydr oxy- |
-[ (1 4 rhdqi i
}- gZISpe'r_héh nciofgl i fcrg;agn lg)l Dﬁ (.‘ZQ4Qr1ﬂt}Dré(Hlen§FcE¥!1moy 515

126 [4-(1H-indol-3-yl)-piperidin-1-y1]-[1-(2,4,5-trichloro-phenylcarbamoyl)- 563
piperidin-4-yl]-acetic acid

127  [4-(1H-indol-3-yl)-piperidin-1-yl}-[1-(4-methylsulfanyl- 507
phenylcarbamoyl)-piperidin-4-yl]-acetic acid

135 [1-(3,5-dimethyl-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-y])- 489
piperidin-1-yl]-acetic acid

136 [1-(3,5-bis-trifluoromethyl-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H- 597
indol-3-yl)-piperidin-1-yl]-acetic acid

142 [4-(1H-indol-3-yl)-piperidin-1-yl]-[1-(4-trifluoromethylsulfanyl- 561
phenylcarbamoyl)-piperidin-4-yl]-acetic acid

143 [4-(1H-indol-3-y))-piperidin-1-yl]-[1-(4-trifluoromethoxy- 545
phenylcarbamoyl)-piperidin-4-yl]-acetic acid

144 [4-(1H-indol-3-y])-piperidin-1-yI]-[1-(3-methylsulfanyl- 507
phenylcarbamoyl)-piperidin-4-yl]-acetic acid
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- 96 -Cpd Nanme M5 119
(2)-1-(4-{2-hydroxy-1-[4-(I Hindol-3-yl)-piperidin-I|-y

wo kooebssb} - 526 pi peridi n- PCT/US2005/032500

1-yl)-3-(3-trifluoronethyl ¥Yphenyl)-propenone 12 1
(2)-3-(3,4-dichloro-phenyl)- 1-(4-{ 2-hydroxy- 1-[4-(
1H i ndol - 3- yI ) 526 pi peri disample-yl ] - et hyI }
-plper|d|n- openone 123 4-{ q¥ 1-14-(
1H- i ndol - 1@ M}peﬁylkhmcylb}lméxlhylPe fp Brf*xﬂ Hre- 1-
515 car boxyl iC a Oft 3vB; piregidohl- Y H-accHh asidy { pdéﬁi de 129
4-{2-hydroxy-1 -[4-(I

H i ndol - 3-yl ) -piperidin-1-yl]-ethyl }- plperlalne- 1-
483 carboxylic achd (3, 5-di fluoro-phenyl)-agi dé Y31
4-{2-hydroxy-I-[4g(7- nethoxy IH-|ndoI 3-yl) 7pivesi di n-
[ -yl]-ethyl}- 4 rid &8r boxyl | '

tert-butyl ester 2)- 2- hydr oxy-

| -[4-(6-nmetho | H-i’ndol - plperl in1-yl]- 542

et hyl

}-pi peri dn-1,°y1) -3- (3, 4-5—frr+iuor5mbhe yI\ - pr openone
133 (2E)-1~/T%-{ 2-hydroxy- g

| -[4-(7- W%th Xy\| H-i ndol - 35 bh pi per bgi gy | %—hH 542
ethyl }-pi (- DMF

[ -yl)-3-(3, 2 5-t #THA uor o- phenyl ) - pr openone 137 cl

(2>3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy-I-] 4- et
hoxy- 485 phenyl)-piperidin-I -yl] -ethyl }- m|peridin-
1-yl)-propenone 138 (2>3-(3, 4- dlfluoro- phen 4-{
2 hy dréysgpution-of 4 TEA-spleetHéx {H-imigh3-yl) p1per1dm 1-yl ]yplpendm -yl-acetic

%rt;/cl ﬁogﬁagfﬁaro(hgh{%g(g()%j%nmg Pg(!l) %Q{:ﬁﬁfojr%: r(ﬁh263r%nr[1cj 3eq) in DMF (1
]ml@4a-n{i MeON/d malxywas tredteld ¢idh Bretdlvbhoyoe-ptsayiisothiocyanate Compound 6b (22
é%yll )mr{%lpleg Ecg ?H%m{xé%s %Eh¥lFﬁé &é@ﬁﬁé% ﬁlen diluted with MeCN

- propenon
1re3[ulltm(g4n tire fdramyenpti @ mayl preciijper |Td¢ Prwmm}d \}/di@phgﬁlted}b-y fiEegion,

10 PLREL WMt ¥hd aria@pidvide EbDIMAUSTRNENY %y RARERABEMS: mv2

15

545 (M+H)"; '"H NMR (d®-DMSO, 400 MHz) 8: 10.76 (1H, s), 9.41 (1H, s), 7.55 (1H, d,]=7.7
Hz), 7.43 (1H, s), 7.43 (1H, s), 7.32 (1H, d, J=8.3 Hz), 7.27 (1H, app t, J=1.6 Hz), 7.08 (1H, 4,

J=2.0 Hz), 7.05 (1H, app t, J=6.9 Hz), 6.95 (1H, app t, J=7.4 Hz), 4.70 (2H, m), 3.14 (3H, m),

2.93 (3H, m), 2.75 (1H, m), 2.62 (1H, app t, J=12.8 Hz), 2.36 (1H, app t, J=11.2 Hz), 2.13 (1H,
m), 1.95 (3H, m), 1.73 (1H, m), 1.63 (2H, m), 1.26 (2H, m).

Using the procedure of Example 6 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

43 (4-(1H-indol-3-yl)-piperidin-1-yl]-(1-phenylthiocarbamoyl-piperidin-4- 477
yD)-acetic acid

44 [1-(2,4-difluoro-phenylthiocarbamoyl)-piperidin-4-yl]-[4-( | H-indol-3- 513
yl)-piperidin-1-yl]-acetic acid

55 [1-(3,5-difluoro-phenylthiocarbamoy!)-piperidin-4-yl]-[4-(1 H-indol-3- 513
yl)-piperidin-1-yl]-acetic acid

56 [1-(3-bromo-phenylthiocarbamoyl)-piperidin-4-y1]-[4-(1 H-indol-3-y1)- 555
piperidin-1-yl]-acetic acid

64 [1-(3,4-dichloro-phenyithiocarbamoyl)-piperidin-4-yl]-[4-(1 H-indol-3- 545
yl)-piperidin-1-yl]-acetic acid
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141 4-{ 2-hydroxy-
| -[4-(4-met hoxy-phenyl)-piperidin-l-yl]-ethyl}- 474

w@r@ensaene- 1- car boxylic acid PCT/US2005/032500

(3, 4-difluoro-phenyl)-am de1153
(2)-1-(4-{2-hydroxy-|-[4-(I Hpyrrol o[ 2, 3-b] pyridin-3-y
I r|d|n-513l-l et hyl i peridin-

c):Rfll\ am?’l 4 5-trifl IIXF:L nth\/I%-Ergmﬁnnno 154 MS

b@nzof‘ljﬂalﬂmﬁolyil ¥ glp{rmmydr]ezw tbly[tlﬂec(atualmpylldnpefﬁ+ny4 -) - piop
eri di mblaeepiclpeid472 et hyl }-piperidin- 1-yl)-nethanone
1725 ( 314 )q 1 ér 2 :l, rifl gﬁro %t‘h{/ 2- hydr oxy- 545
Ul gmwd% 8 fam ?X élJléF “1-yl]-ethyl
-plperlln- - E-1(4{

mdol 3- yl) p1per1dm 1 yl] [1 (4 trlﬂuoromethy 545
|-[4 ehwb‘vﬁa%@rmsbwmpymcbnﬁe/ﬂ ragpyf-acidy| ] - et hyl }- 463
piperidin- 1-yl)-3-(3,4,5-trifluoro-phenyl)-propenone
157 (5-ch| oro benzof ur an- ZE,d_)na(e_di{Z hydroxy-1 -[4-(l

H-i ndol - er i p i di n-
1- Iyl) meth §4?1‘§ b? 'EEE %'m oaCe yagcrlp eg;i q
eny

-[4-(4-metho erl ; 503

159 (2>l -(4-{ 2-hydroxy-_ |«
- [ 4- (4- met hoxy- pheny! ) - prerpdlnI-yI] e

- pi peridin- I-yI) 3-(3, 5@tr|fluoro phez‘_xl) propenone

}- 449

piperidin- I-yl)- 3- mhenyl -Rar none 1 NH
(5-chl oro- benzofygran-2-yl)-(4¢{ 2-hydr H

1-[ 4- (4- met hoxy+R L.BcASF—ptperi di |7¢-yl ] - et hyl
}-piperidin- |-yl)-nmet hano“h*é’fi%l F
(2>3-(3-brono-4-fl uoro- phé]r'i/'yl) 1- (4-{ ‘2- hydr oxy-

1-[ 4- (4- met hoxy- 545 phenyl)-piperidin-1-yl]-ethyl
} pi peRiPHAN348 uly, |2)00pmmrpe21@1)|&/a§.ﬁﬁied to a solution of pyrazole-1-

Elpeat Rt oo BT RE T 4P g SRRV Y R g s imuore
-tﬁhibyl cHlerfaie [@@kripdirtd-7bl (126/41), -1 OGRBA ON&y) waOdddeCpth Narfeg. Miter 48
hrs, the mixture was poured into EtOAc and a dilute NH,Cl solution. The aqueous layer was
removed, the organic layer was washed twice with brine then dried over anhydrous Na,SO,.
The solid was removed by filtration and the filtrate was evaporated to provide an off-white
solid. The crude product was heated in‘a minimal amount of 3:2:1 CH,Cl,:hexanes:EtOAc and
then cooled to room temperature. A precipitate formed and was collected by filtration to
provide 3,5-difluoro-N-(imino-pyrazol-1-yl-methyl)-benzamide Compound 7¢ (105 mg, 42%)
as a white solid. MS m/z 251 (M+H)".
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163
(2)-3-(3, 4-dichl oro-phenyl)-1-(4-{2-hydroxy-1-[4-(6-ne

w0 baxg3dsey 556 i ndol - 3-yl)-piperidin- 1-yl]-etbkgl/US2005/032500
}-piperidin- 1-yl)-propenonz 164
(2)-3-(3,5-difluoro-phenyl)-I-(4-{2-hydroxy-I-[4-(5-ne
thoxy-1H 524 indol-3-yl)-piperidin-Il-yl]- ethyﬁ}
-pi peridin- |-yl)-propenone 165
(2)-3-(3,5-difluoro-phenyl)- 1@N{ 2- hydr ox x
1-[ 4- (6-nmet hoxy- IH- 524
i pdol - 3-yl) - plper'm
| -yl)-propenone 1
(2)-1-(4-{2-hy
eridin-I-yl]-
| -yl)-3-(3%,5
1-(4-{ 2-hydr
1H- i ndol - 8%1)
- pi peri di n- N 3- (3, 4, BBerquoroC eny
168 (2>3-(3, (lif di chFEﬁfo- PF%N)-I-(4 {p‘?ﬁ%

-[ 4-(5-fl uoro-1 Hindol - 3 oM 06y

1-yl]-2-hydroxy-ethyl }-piperidin- |-yl ropenone 169

-yl ]-ethyllyqpi perifdi n-
}i N

(2) -1-(4-
1 292/?é<{11:1{mn 0?th55l_§érsrﬂgpfh§ (¥}~1)1nd%ll 9 ) plperldm ly}lfl% plperI;] 19-4 -yl- acetlc

Iacwl Qoo dal (3D Q- POBMMdI; pe?macm pDBe (A40L, (021>7I mm(>14q £ eq) in DMF (1

4-(5-fluoro-I Hindol - g i peridin-| y ] - 2- hydr ox
g MeCN (1 mL) was treated w1th ompound 7¢ (19 mg, 0.075 mmol, 1 &q) and stirred

%h%l Brs. PTHR @€ dc Qb wastidn)dilBre Jiitfh Mr=ON, Ird‘thu@g ﬂ'tlﬁH‘t%m{dnbn Bf Ofan
enone 171 (2>3- gs 5-di f 1 uor o- heny

|prfczlp1t(1§ ]Zl“peueﬁeﬁpl dtq_y_@ﬁri:angct@ bwf)]tratlgﬁ_zv ’ﬁheﬁéYlﬁhdY[?‘pN and dried to

1pr&\|1dle'aZBB1M(§£IDch)Co@{pbb{rld 5}1-@8 ﬁ@rﬁ%ras a ilem)éb N MOpRRAEMINAS; 546
[(3-brono-4 quoro 5 53 %
|<‘\%+A\d 5- Irn%@ﬂw%@p 75034 § Hp$) pebdFind | J=8.8 Hz), 7.62 (11,

-/ hds @HEWSPNH etiaylk 1}47 pﬂ nQﬁHdrhw 3|1 (MJI X W?@R@[')Oﬂ@l 71653(2}1 m),
2>3 uor o- phenyl)

i Haispry = 485 SrBaTH a4 L ot ?fwzH} s e ), 2.77-
Ly (bH%DD&W&!ﬁcule‘)‘ 248k H, by, § 99-182 141 +f), 1.74 (1H, m), 1.70-1.48 (8H,
1H—bcn20|n1dazo -2-yl)- plperldln- 1-yl ]-2 hydroxy 495
m), 1.08 (2H, m).

Using the procedure of Example 7 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

50 {1-[(3,4-dichloro-benzoylamino)-imino-methyl]-piperidin-4-yl}-[4-(1H- 556
indol-3-yl)-piperidin-1-yl]-acetic acid

52 {1-[imino-(3,4,5-triflucro-benzoylamino)-methyl]-piperidin-4-yl}-[4- 542
(1H-indol-3-yl)-piperidin- 1 -yl]-acetic acid

54 {1-[(3-fluoro-benzoylamino)-imino-methyl]-piperidin-4-yl}-[4-(1 H- 506
indol-3-y1)-piperidin-1-yl]-acetic acid

73 {1-[imino-(3-trifluoromethyl-benzoylamino)-methyl]-piperidin-4-yl}-[4- 556
(1H-indol-3-y1)-piperidin-1-yl]-acetic acid



et hyl

}-piperidin-1-yl)-3-(3,5-difluoro-phenyl)-propenone
wdZ®eBps21 - (4-{ | PCT/US2005/032500

-[ 4- (| H benzoi m dazol - 2-yl p3pi peridin-1-yl]-2-hydroxy-

513 ethyl }-pi peridin-|

-yl)-3-C3,4,5-trifluoro- phepsinbted openone 176

(2> -(4-{

| - [ 4- (1 H benzbi i dH-imoypyDrigsaidingi-Hl-f L-YRE-2(h¥dr ox

- [527( et hyl d}ﬂulgroggqemd wlzjyil)ci)ryl p1§l§fi?n4yl} acetxc{cfd)-(Cp?iqurl) Y

| -yl)-3-(3, 4-di chl oro-phenyl) - propenone 18 .

(2)-3-(3, gsA -{4-[2-hydroxygL- (3,4,5,6

-tetrahydr ot 6 2H—[4,4'fo|p ridinyl -
1-yl)-ethyl [ di-Ar—t-y gperere»183
(2> -{4-[2-hydjo - (N384, 5 6- Ahydr 0- 2H- [ 4 i py

ridinyl-1-ylgh-
pf | uor o- phenyl )H pr ope
(2)-1-{4-[2-hydroxy-1-(3,4,5, B- tcé"{srahydro 2H?4 "9 bi p

yr i di né(kolbtldﬁlo)le (ffﬁ‘?hd%f ﬁ]yi)]mﬂét‘@iﬁe 1- carboxyllc acid tert-butyl ester Compound
din-1- 3-trifluoro [) - pr openone 185

‘ )<953mge>0 ramehﬂ 6@)an PRYENER| L) wa{smftgi %y N@ﬂsiy Nmg 9,34 n8n@, 1.1 eq)
%@F&@J}Yrﬁﬁmﬁ %cetlc anrydrldg (33 P 5 mmol, 1. 1 was dddfd and the

| I pyri di nyl plperl
regptiop BrKguTe W:E8BIH(EQ)°0r3 -h3-Tie ammum: als gmlmr}gﬁ éﬁwb@nEtOAc and water

a{nﬁ tl'[eQa {?éé@{ %ﬁ{' szs dl(sfabc?éd Tﬁe orggr@c layer was washed with brine, dried over

etrah dro-
phﬂq ﬁQJ, tHen ﬁltyred;@rhith f.xlgatp@faﬁ elaporatgd yPurificpirané o gaidg eetidue by silica

l(_%apgll'lrrclgrg{ é’g[rigphg (%% ﬁe%?cas?ﬁ@_)ﬂ?) r vi%edg-(l-acet%l-JIH—ing%l-’%-yl)-piperidine-l-

yqa]bogylmpgyd@g(ryb@ylrﬁyqer §Iorppqyeqi Bl (3§-mg, 8YP) asgm (03 MS m/z 365 (M+Na)".

4,5-trjfl uoro- hen ropengne 198

| - [ (2)28lgupngf P@HTU&F&*’ LA b§fi>]m Eﬁﬁér 1& fﬁUM? cooled

lth 0°(6ir91 t?eatfé&' it XFARD BYAL) wthREFring thérs}ﬂr]n‘g fdrtd-Hrs, the reaction

pdol =Y t hanesul f onam de - CP Nane M5 201
1{(Sure[ a %(aﬂow%tpw fo r{)om temperature, the volatiles were removed to provide a

| FHA @)toB4{( Baéle;ﬁ»mnhaclmqn)oplpdmwlc)on@@mal 82k hrr 01 Wich was used in
ptkggerxt gtepnw1tho¥1t }urtﬁer puri 1caPorP%\/Ig m/z 24% (M+ +) Hindol -5yl }-

Using the procedure of Example |, Compound 8c was used in place of Compound 1f

and carried forward to provide Compound 21. MS m/z 550 (M+H)".

Example 9

(2E)-1-(4-{2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-yl]-
ethyl}-piperidin-1-yl)-3-(3,4,5-trifluoro-phenyl)-propenone

(Cpd 112)
oJ OJ
Br
O  1.LHMDS o)
2. TMSCI
———
\ 3.Bra/ THE
9a ):o 9b ):O
o o

5 e
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met hanesul f onam de 202 (2>3-(3, 5-di fl uoro-phenyl) -
1-(4-{ 2-hydroxy- 1-[4-( 1Hpyrrolo[2,3- 495

whdpyniaden- 3-y PCT/US2005/032500

15

])-piperidin-1-yl]-ethyl}-p#peridin-I-yl)-propenone
205
( 2>3 (Betﬁox‘?b:frbdﬁ@fn%’t@ﬂ-ﬁwlllamé 1-CAad 2t AXGE RXdbulyt E&er(cz)nﬁzslynd 9a

rf% 1 & dé[bm@ob] B9 vasidisavead iy THF §&0 mb) 479 1cog)eq toef B LHRYRS (IM

e:%lu@brﬂm"l‘l—}ﬁ )32 it @RERAE 12806,%) was added dropwise with stirring. After 45 min,
chl oro- phenyl )* "1- (4-{ 2-hydroxy- 1-[4

1]'_M§91r(5 Q)ﬁ 5[L28%3 mmpy, 1kﬁ wwawqqe@myhe 1th1umyenolate and the resuftmg
1orBbiPREd @hd heyBdc BF YL BroRinBes 8 HLN43.7 ¥inbt, ATeQPRRARG added, and
209 N-{4-[I|-(2-hydroxy-I -Ep

|thff I(BQ()UOB W(dgstk{reg fere2ihey qjgﬁ% ﬁl‘é]p,yq jturgévray}hsg, WRUTeg gggroom temperature
Riveetd HinNqudndrkd wak E‘éfur)lte@ hcﬁ%&ls%a@f@b ¥hd p PRV B WBL RBOKC and
sul fonam de 210 N-{4

| sajupaged.aguqogs Naldten| wae@qwféhlwef waE feyousA and gxtpsier ggain witl EtOAc.
| Pire ogﬁglc layers were combined and washed tw1ce w1th brme The organic layer was dried
2- hy oxy et hyl) - pi peri di n- 4- met hanesdul fo

eRYFICRE D ydrgussodipry sulfzg, éfmféﬁe@d@w}éwpgrat épéwwa]wmgs oil which
Zviﬁ)ﬁqﬁﬁ’é%%y shich éel(chroh'mio@ Ei]y §4514tQ 1:1 hexanes: EtOAcgto prov1de 4-(bromo-

3-yl')-piperidin-I-y eridin- I-y nmet hanone
}E)X(czljbopyl(rnet?yl) pxperl me 1 carboxyllc dCld tert-butyl ester Compound 9b (12.3 g,

! svk/g 2 ApADLALR-dhen MR REDET 148b Rt ¥! 4 02y §roxy 181: Yk (21,

dir@@rm)dﬁﬁl (1H,d) 1=8.5(H)42 3 @HI o d-861&hym) 1 pF gk monk2848. ¢); 1.13

((39{ JJ=(6491{12) 1.14-0.96 (2H, m).
4-(4-chl’oro-phenyl’) - pi peridin-1-yl]-2- hydroxy et hyl
}- 507

pi peridin-1-yl)-3-( ,4,5-trif|uoro phenyI)Npropenone‘

251 (2)-3-(4-nitro-

2-[4- (1 Hindol - 3- yrg

I -[(2>3-(4-ni BFrO- \C

}-ethyl ester 258 13 (4- 2- hyd oxy
-[ 4- (4- met hoxy- nyl ) {pi peri di n-19yl ] Ne hyl }- 501

pi peridin-I-yl (3, HN ﬂﬂfluoro- nyl ) - propynone
254 (2)-3-(3, 4-tifl uor o—pheny ) -
| -[4-(5-fluores IJ:IibndoI B AANLEL, 512}

CHaCN,

>:
Reflux o
X S

Compound 9b (7.25 g, 20.7 mmol, | eq). 3-piperidin-4-yl-1H-indole Compound 1f
(4.14 g, 20.7 mmol, | eq) and diisopropylethylamine (10.8 mL, 62.1 mmol, 3 eq) were added to
MeCN (60 mL) and the resulting solution was heated at reflux for 48 hrs. The reaction was
then cooled to room temperature to precipitate unreacted Compound 1f from the solution. The
precipitate was removed by filtration and the filtrate evaporated. Silica gel chromatography
(3:2:1t0 3:1.5:1 CH:Clg:hexanes:EtOAc) provided 4-{ethoxycarbonyl-[4-(1 H-indol-3-yl)-
piperidin-1-yl]-methyl}-piperidine-1-carboxylic acid rert-butyl ester Compound 9¢ (4.73 g,
49%) as a pale foam. MS: m/z 470 (M+H)", 492 (M+Na)".
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pi peridin-I-yl]-2-hydroxy-ethyl}-piperidin-I-yl)-prope
none 256 (2)-1-(4-{

w0 2404/0%6526- di chl or o- | H- benzoi m dazol - 2-yl ) - pi pECT/U$2003/632500

10

yl]- 563 2-hydroxy-ethyl }9piperidin-|

-yl)-3-(3,5-di fluoro-phenyl)-propenone 257 (2)-1 -(4-{
| -[4-(5, 6-di chl oro-| H benzoi m dazol - 2- yIL pi peridin-1 -
yl']- 581 2-hydroxy-ethyN }-piperidin-1
-yl)-3-(3,4,5-trifluor Ryl ) - propeno
(2)-3-(4-chlorophenyl)
| -[4-(4-chl oro-phe
2- hydr oxy- et hyl k- pi pertd di n-1 -yl ) -pr one 2 59
(2")-3-(3, 5-di fIyoro- phenyl ) -1-(4-{ ydroxy-1-[4-(5-h

ydroxy-| H 510 indo}-3-yl )-piPeri -1 -yl]-ethyl

}- pi peri di n- I-yﬁ)- r openontéHs geo - e 10

4-{ 2- hydr oxy- N, THF N

| - [4- (1 Hindol - 3-ylge pppéri di n- | -y1] - elhyh

} - pi peridine-1- carbothipic acid 9
(3tr|fluoromethyl ph I)-am'de(deyl)%g) ‘
2-[4- (I//-|ndoI yI) pirperidin-1-yl] i peridin-4-yl
-eth Iuor acetate salt,

a tri e (61
oo Goriponmede B¢ )l BRRR Ay 25 HE G058 HRa M saghe
werueomlwsmbmda 0°a. acml esludioni df €iAIH1 (206 mmol, 1.5 eq) in THF (2 mL) was
?af%’g r!)puvgge;)to r#}lﬂil n l | SOt? a%ﬁ%@la’é\ﬁa%h 1?%5%&%3“5, additional
dtiAtH.edluoae(ori rgmwatadareeami ihe I?@edica:trhﬂ&ﬁre whetifrepfot ardddditional 1 hr.
xture was dil Mﬁth d 2, mas
it st qltshid AR AR et AV L) end
T»VERerG)@ g arli) CThearylﬁt‘urel\ﬂSs sdfrbcEﬁ)r B iin talﬂ&)thp)etSplN&ZWprea_bﬁate was
e.renove ion.,and.the fi

ompion & DU B R B8 it “THEP RS LR otteq P Eiphisanc e
usduhong PRk ‘(«&%d\m@d wmn b@lrrlQC[‘he)orgdnlcsQleﬂtvh?"rllugfovérh&hydrous sodium
gt Ml Ry Bl e e et Toate S B -

Cﬁanmdlmmdyllat@) 1(} 3ﬁ>er@ne -60FdYx ydis add yeed Bu@M/eQﬂi CE(iﬂnpoMSi 99 292 mg,

kn0\]/{/ng a F%llgeofé)?mar;gd {,ngkgege%osseepdwﬁmut 51;}%er %E%canou 1\?§m/~ 428 (M+H)",

H

N
o

N
TFA
H
o CH,Cl, /—%§
2 TFA
od >:o %

Compound 9d (273 mg, 0.64 mmol, | eq) was dissolved in CH,Cl, (1.5 mL) and
cooled to 0°C. TFA (0.5 mL) was added dropwise with stirring and the reaction was allowed to
slowly warm to room temperature. After 3 hrs, the volatiles were removed in vacuo to provide
the bis-trifluoroacetate salt of 2-[4-(1H-indol-3-yl)-piperidin-1-yl]-2-piperidin-4-yl-ethanol
Compound 9e as an orange oil that was used in the next step without further purification. MS

m/z 328 (M+H)".
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10

materials, the follow ng conpounds of the invention
were prepared: Cpd MS 122 4-{ 2-hydroxy- 1-[4-(

wd bbosnsisk7 3-yl ) - pi peridin- 1-yl]-ethyl }-piperpdi/ns20ds5/632500

531 carbothioic acid (3,4-dbchl oro-phenyl)-anm de 124
4-{ 2-hydroxy-

| -[4- (I Hindol-3-yl)-piperidin-1-yl]-ethyl} H
- pi peridine-1- 499 carbothioic acid

(3, 5-difluoro-phenyl)-amdg - 400 -Exanple il
3, 4-di chl or o- N[ (4- {g hydroxXy<T-[4- (I Hind
eridin-l-y]]- N
et hyl } - pi peri di n-1 -9
128) 2-[4-( 1//-indo
1-yl]-2-piperidim¥4
salt Conpound 9¢ (5
m., 0.33 mmol, 33 eq) wereldiksol ved i :
3, 4-di chl orovy |n1no pyrazot=t=yl - net hyl )\- benzam de

Conpound 11¥ (3 dy 1 Bedl, 1. lcemiawag=@ided,
and the m xt 9ee stlrredaggﬁ$night at rg
tenperature. The volatiles renmoved i n acuo and
the resulting residue was dissol ved |p 28 2. The

sol uti on was washed wi th saturated aque
twice with brine. The organic | ayer was/0r
anhydrous Na2SCv then filtered to remove tIfe solid.

The f

The LSRR SRS o, O W08 LR A GOl v
(8 ollakndvolefl ta H1€. ﬁﬁ@d@étmlbérﬁ@ was. § ol) |“@V\§t§ie<b)f01é1“l§ﬂ by)!qlow
valgéﬂgr}&«a]s@r@oy?gid iy ound«%rlrf-grgg] c%%lrlggeﬁmm%éﬁgﬁég%éﬁ Bs mmol,
di s ol %alzwa i) QMZIQME (Amdl) ANfte4GLirring ogkirniglatniée wasticacdiedllowed to
tVQ r1§1% Do/ t%%ddupr%t ﬁ&g \3)19/?4'% Qvl% 096%'1’1 %:c?]ggndb(){e resultlr{/% rasldue

tration Ioronet ane
tdn‘eolhsddrl &thllor TipesoBitibn wet W(Sb*rﬁmmﬁmm@i a2 ufrly aH@Q%ndatsme The

%FMICHE}/CISQL; red WRY %}QdﬁﬁlﬁgNQ:Wier filteretQo genfo'?é‘f%@@&lﬁi. e filtrate

was evaporated and the resulting residue chromatographed using PTLC (8% MeOH in CH,Cl,).
Isolation of the product band was followed by elution with 10-15% MeOH in CH,Cl,. The
solvent was removed in vacuo and the residue triturated with methanol to provide Compound
112 (154 mg, 21%) as a white solid. MS m/z 512 (M+H)"; 534 (M+Na)"; 'H NMR (d°-DMSO,
400 MHz) &: 10.74 (1H, s), 7.81 (2H, m), 7.52 (1H, d, J=7.9 Hz), 7.39 (2H, s), 7.32 (1H, d,
J=7.8 Hz), 7.09-7.01 (2H, m), 6.95 (IH, app t, ]=7.4 Hz), 4.47 (1H, broad t, J=11.3 Hz), 4.35-
427 (2H, m), 3.70-3.62 (1H, m), 3.62-3.54 (1H, m), 3.05 (1H, m), 2.94-2.81 (2H, m), 2.77-2.59
(3H, m), 2.55 (1H, t (partially obscured), J=11.3 Hz), 2.22 (1H, m), 2.03 (1H, m), 1.96-1.74
(4H, m), 1.70-1.50 (2H, m), 1.25-0.99 (2H, m).

Using the procedure of Example 9 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS
113 (2E)-3-(3,4-dif1uoro-phenyl)-]-(4-{2—hydroxy-1-[4-(1H-indol-3-yl)- 494
piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone

116 (2E)-3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy- 1-[4-(1H-indol-3-yl)- 494
piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone ‘
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(2)-3-(3,5-di fluoro-phenyl)- 1-(4-{ 2-di nethylam no-|
-[4- ( 1Hindol-3-yl)-pi reridin- 1-yl]-ethyl
w0 2@p&isedi n- 1-yl)- propenone (Cpd 130) PCT/US2005/032500
4-{2-hydroxy-|-[4-(l/y-indoF-3-yl)-piperidin-l-yl]-eth
yl }-piperidine-Il-carboxylic acid tert-buty\ ester

OCogp@ éPdN% (91 ng, 0.21 nmmol, 1 eq) and Et N(88 m, MS

cool B t 6200e4-{Earrogy-1 g4-H- IIGOESylmmerldl&lﬂylquylhas 526
added dr opsiide-1amd (e flerartihprphenyl-DroRenRSs st rred
for 15 hgs.s. ffhedlé}%ry BdnyWyas 4l @IRYRM J1Q4gﬁ@%oﬁ§g 1he sz

resi due ;p%ﬁ@l 1ét1'i\y r(d?m r1‘15/)) prgﬁ
m ne “hydr.g ?rl de

(43
0. 53%@4 22%% 1'@&% ngeirsy)- Pa’ﬁﬂd‘t‘ﬂ nﬁt&xlw@ewé%el 515
stirred FHPOR Cﬁ‘i (3. 4rgighlgrorpbenyledMider e removed in

vacum9and- (kg droeg-ul {44 1Hyindels3-dingipandindiydisab wpgipkddine-1- 483
cH2d 2. Aﬁrbe;rthaeh(m‘gdmmrb patyUraatiéd aqueous NaHCO and

bring,, the-qrg R h%‘%’%@th&‘% 18- QM e%zsl'g*heamﬂ 458
(1 e B LAl iae Lo

chr okt og#RAphiy-{ (21*0%02N1ﬁ‘é’(ﬂw@n@M}tl%ﬂﬁdﬁh%alhpme@m&ﬂ} 542
to provi gd@yg-gigeridin-1-yl)-3-(3,4,5-trifluoro-phenyl)-propenone

di metyl amnoal -z[h‘}dx(oM Yook ¥ Bado PRk i faribin- Wi 542
- et hyl }-ei%ﬂ%;b ider ylﬂ-B-@?E b@;ﬁrddr&p%y,@vtgo%tohyt yl ester

H;)3u/nd z 455

Ly SR o 0
vvas di ssEMEE PR g bet ’iﬁi_l |J1)dpr8f?f8f’r§d to CI)C

TFA (3. 5 (M)3-(Aeisdifuchdle dhedy 0 vk < @- hwirbhy -5{4-t4-mexgorgnd t he 485
react i on pagl)alifeowed - )tlbeth\m-lmpbodmdqm prepgpeneat ur e over

3 hreyg Theovohatdiligse WeES ! em\é soQ q\w m@mw he 517
i

resultin | N nd "CH2dQ 2
(1 m) %h&’% p?‘%d‘q Sdded and

t he 5‘& ut@fanl %ai& hydigredr %4 metdzoxy pheny pipericin l-yll-cthyl)- 503
3- (3, 5- diPFPETIGPO-phtsAd- Y rHRIPSPHRAGTYLEMPRR PRFe Conpound 12b
(26 Mg, Q. (23yaERY-]-[4-(€athvasphaaldefipaidin-1 §8-efAyKt ur e wasi74
stirred fpperidie-hcaboxihieadi®@e- &ilﬂ[ﬂormp}ﬁdy[)%md\&s al | oned

! /O \'I)\?S(?ac ?E)r Bkl t eg;%er ?}H(ﬁ{ rro?o g% b\fenltdigfioél\elge p{'(?(%,‘é“mvedsl,3
CH2d 2. J LPIPC Gen &J )-3- @hédtrlﬂu?rﬁ p ny]) propenone

154 benzofuran 2-yl-(4 {7 -hydroxy-1-{4-(1H-indol-3-yl)-piperidin-1-yl]- 472
ethyl}-piperidin-1-yl)-methanone

155 (2E)-3-(3,4-dichloro-phehyl)-]-(4-{2-hydroxy-1-[4-(1H-pyrazol-3-yl)- 477
piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone

156 (2E)-1-(4-{2-hydroxy-1-[4-(1H-pyrazol-3-yl)-piperidin-1-yi]-ethyl}- 463
piperidin-1-yl1)-3-(3,4,5-trifluoro-phenyl)-propenone

157 (5-chloro-benzofuran-2-yl)-(4-{2-hydroxy-1-[4-(1H-indol-3-yl)- 506
piperidin-1-yl]-ethyl}-piperidin-1-yl)-methanone

158  (2E)-1-(4-{2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-1-yl]-ethyl}- 503
piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone

159 (2E)-1-(4-{2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-1-yl]-ethyl}- 449
piperidin-1-yl)-3-phenyl-propenone

160 (S-chloro-benzofuran-2-yl)-(4-{2-hydroxy-1-[4-(4-methoxy-phenyl)- 487
piperidin-1-yl]-ethyl}-piperidin-1-yl)-methanone

161 (2E)-3-(3-bromo-4-fluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(4-methoxy- 545
phenyl)-piperidin-1-yl]-ethyl}-piperidin-1-yl)-propenone

162 (2E)-3-(3,4-dichloro-phenyl)-1-(4-{2-hydroxy-1-[4-(5-methoxy-1H- 556
indol-3-yl)-piperidin-1-yl]-ethyl }-piperidin-1-yl)-propenone
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saturated aqueous NaHCO and twice with brine, then the
organic | ayer was dried over anhydrous Na2SO4 and
wo dobesaseln The filtrate was evaporated to provPdEUS2005/032500

crude oil, which was purifived by silica gel
chr omat ogr aphy (10-15% 2N net hanol i ¢ ammmoni a in
CHZC% rovi de Conpound 130 (30 ny, 447c) as a MS

/f‘I'Y"I 2 A00—

LAY O ToY

VHz) 163, 982@ 3 (@4-djghlorg: paeny()HHA (@-hydrony9-| 9 methog31H{ H, 556

d, J=I 51mdoHi)yl> pipegéin(1-H]-ettyl }-piperidin{liz))-propengne( | H, ddd,
J= 1614 8. 52ifriZore- pﬂeng 1(kHlo-n ‘gla xy-JF4- (5 Qeth§xy2m 524
S) 2), 063% p(p%Hdmnﬁtl h>71§ (pL, yl) H broad

4 08
1=12163 Hf)‘a 32“? @ I PPF)“YDé (é'/fzzhydffs M(ﬁrgﬂe‘h%yﬂd{ (11,52
m, 2.6 19sl-xaDpmgridngl-yibethd]pipgadip-1iylj-pragenone 23 (gH
S). B627<2E)US(AL{2Hydrvky-124-12mithoBA1 H-BHdol-By))-plpeABindl -y B2 542
(IH, n) efhyEQmiend&Sl (1381-(3 W-triﬂuo&?—pﬁenyﬁ{ﬂrc{o&fd,nen) - 103
- Exa

-(6- indol-3-yl)-piperidi 542
(-t ) i #f%mﬁ%? gy 9 £l %ﬁ“ﬁhf ast 1%E §3{1ﬁ i |
} /vfﬁét hé s’u@%fﬂloromémarie@dl flériEfhere-] éioliiasdy 544
4- { 2- hy dipgydin=IfyAl-3-hydroxy-ethyl}-piperidin-1-yl)-propenone
|1/ - igydol2 3= 1yda) lqh@?—ﬂb&’oﬂfﬂm&’él I—ﬂS\Mér}mrm-Qﬁsztg'cibeyJ - Ca494
rboxylic @91 1Cbi ;seelﬁtn 1byl§y (4-6184:8

Ioh
2.03
AR s grﬁhme%gjfbm& e
(172 ni, SOYHP >i) 3 ,a)m O BRFGETPEPEIIF se and
t he Miilxt U2B-3nES-Efluare-eknfB1! -(2-{ i{4-(5-Mheo-$ HHydhB-wWas 512
rem)ved ipipenidicU eyl Ahrblydrévey -atles - plueridin- 5O tpvednding DI\/F (7
1720di 14 G633 0f8he 3108 (4T0l42(5 F1uBr o€ 572
ek an%tp%nal%amgr}x;]&w?( p@émﬁﬁn ueg G e s

at roomterrpera ure I N vacuo

and t I G ﬁﬂwgptﬁ%l)dr<ési%1hv%raxxh [eHHandazol-Tpig- 495

sol ut| on PW@%‘,d‘Wi edh XM -PRerEt -y RtRsRPeaglieous NaHCO 3 and

bringi4 t hen-itiae 1gaganbenzbimy@zoMas) Gipeedn0Mer2-NaiZ&e4 495

and fil terngalo] plﬁEJﬂlemfli y13-8a8, edm&oqmaﬁblor ﬁb@ﬁ]oﬁeo pr ovi de a
UI'I 111 C

cr UdFZSOI ! enz 1mi§dol ip erlc?nqe fgyduoxy 513
chromat o { pe& 1 trlflu he 1)-propenon
CHZCIZ.hex c¥ rov Bf{%g do-'f -
176 (2E)-1-(4-{1-[4-(1H- benz01m1dazol 7 -yl)-piperidin-1-yl]-2-hydroxy- 527
ethyl} plperldm -y1)-3-(3,4-dichloro-phenyl)-propenone
182 (2E)-3-(3,5-difluoro-phenyl)-1-{4 -[2-hydroxy-l-(3,4,5,6-tetrahydro-‘ 456
2H-[4,4']bipyridinyl-1-yl)-ethyl]-piperidin-1-yl } -propenone
183  (2E)-1-{4-[2-hydroxy-1-(3,4,5,6-tetrahydro-2H-[4,4bipyridinyl-1-y])- 474
ethyl]-piperidin-1-yl}-3-(3,4,5-trifluoro-phenyl)-propenone
184  (2E)-1-{4-[2-hydroxy-1-(3,4,5,6-tetrahydro-2H-[4,4']bipyridinyl-1-y])- 488
ethyl]-piperidin-1-yl}-3-(3-triflucromethyl-phenyl)-propenone
185  (2E)-3-(3,4-dichloro-phenyl)-1-{4-[2-hydroxy-1-(3,4,5,6-tetrahydro- 488
2H-[4,4']bipyridinyl-1-yl)-ethyl]-piperidin-1-yl }-propenone
186  (2E)-3-(3-bromo-4-fluoro-phenyl)-1-{4-[2-hydroxy-1-(3,4,5,6- 516
tetrahydro-2H-[4,4']bipyridinyl-1-yl)-ethyl]-piperidin-1-yl}-propenone
191 (2E)-1-(4-{1-[4-(5-amino-1H-pyrrolo[3,2-b]pyridin-3-yl)-piperidin-1- 528
yl]-2-hydroxy-ethyl}-piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-
propenone
198 N-{3-[1-(1-{1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}- 619
2-hydroxy-ethyl)-piperidin-4-yl]- 1H-indol-5-yl }-methanesulfonamide
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[4-(1//-indol-3-yl)-piperidin-1 -yl]-ethyl
}-piperidine-l-carboxylic acid tert-butyl ester

w@Eooupossselr 13a (560 ng, 6 1% as a pale foam MITUS2045832500

(MtH) . - 104 -A solution @9 Conpound 13a (560 ng,
1.24 mmol, 1 eq) in absolute ethanol (20 nL) in a
?Sgt d%ngurged W th nigrogenfor 10 mn. Pd-C MS

ol 2010, N-&h)!-Resdraaipied 1 668) B4 betifilco-pkeoy presbulli zed0s
to 60 psipipaidin-4hiidebgepipeidie4piledbdel-wes- r el eased and
t he bot t Inethaagsulfereimideed again to 60 psi with hydr ogen.
The ppessynizats. &nu@@ghénc;bqa@qz\/h@érokyem@mﬂ rm&m 495

mor e, t hgih ke s Bk eloialkia Iprddndn@"
hrs 2&; roo%lte@grg u}e ﬁ};«?} plﬁﬁglase o? then I?ydrogen5

pr es§tir e 24 395! ﬂ’t‘cir%‘ﬁh%}ig lp(ﬂr ﬁéddr\ﬂﬁ‘if W4t PgEH and

filtered pt”Fi? 8ﬁg3h lpgtdr-&yD mingperdrilbsthgi PrREdEdIent i n

vacuo pr VAPE¥ER®4-{2- ami no-I-[4-(

| /] - 208d0128B-y3)4dt@biptenyh)l I~ {2-t8tifox)- 1 {4 piperirgloma- 1 527
-car boxylbﬂpynamndyl; gibéridimil yi)-eas1 je ﬁlp@ﬂTmDNn-@r%hbné5 10

Eurt%&r %vahg el PR 1989 s M? PESheBh R Kt Qggt

-y] Qtﬂil) gl i 1né y']%tpp el;ﬁin ogémlde

2 eq?lO\Nerl\b ﬁils@dllxié?@ﬁrﬁ&dz@ldzo thnylﬁ‘ﬁgrylomlmlwmﬁr@ 580
was cool édyewxpetymienNgic4-ylisheny! | -m@thrtespsiamide. 1 eq)
was agded:. gt LEhISR-pNetyh- arclolbfol 0-(4- D8y dr SICIL f4MHThaeh-UT &40
was st ldf Re)-§ipdridhB] Elfa%ahyt &rﬁg €1- Mﬂgﬁthlaﬁcﬁlg }Nere |
remoyed | va u resi due su 0 Si |ca
gel C‘Jﬁlro gq’:a}g ? fﬁg Orprphgnyby B priging: li\%%ﬁg’i?éﬁég‘y to 92!
provi de 2Penfinari-134-fighigio-pRegy Ty RiBReIERS di n- 1 -yl ] - 2-
- 10%6 ( d2Ayett- @a{ﬁe[giﬂ‘ﬂ tidonptphedyii-iper@traley1]-2-hydroxy-ethyl } - 507

- pi peri gipeedih- 1@&)3}03(@45 nrﬁ‘ltmm phetl)é] probm)yd ester

Co”pé’ﬂ”d s ﬁVY el 678
(CDClJ %éﬂvdg (451)? Pég a§c cril yl 1p H?@IJIE?
7 8 257'3 8 1 2 hydrOX)Id)— [dHnet PRY- ijpnyl)\jggergim yg eth71 8 HZ) 501

6.94 ( |mlpeadmjfé> D (3-fy-tnflpopmsphendrpropynane pr oad
4. 05294 HB&-( 3 =diBudto-pHehy - 1HE)( - [B(ABudr6HH-i8dol-33u)- 17 512
(IH d. PpkAdid- IHZDQ h)?dr&@ e(t}llyl'HL piEid- 1.yl )-bﬁbpeﬂ-onz)
2.92 5% 7§ 31}_% EIL ?H%en nmidfoé l? Hdl
J= l yti - épl eri 11 lﬁa P’i ifludorophenyl)- prope Ione’
m 1 81 TYIRFYF Pil 115y
257  (QE)-1-(4-{1-[4-(5, 6 dichloro-1H-benzoimidazol-2- -yl)-piperidin-1-yl]- 581
2-hydroxy- ethyl} piperidin-1-yl)-3-(3,4,5-trifluoro-phenyl)-propenone
258  (2E)-3-(4-chloro-phenyl)-1-(4-{1-[4-(4-chloro-phenyl)-piperidin-1-yl]- 487
2-hydroxy-ethyl}-piperidin-1-yl)-propenone
259 (2E)-3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(5-hydroxy-1H- 510
indol-3-yl)-piperidin-1-yl]-ethyl}-piperidin-1-yD)-propenone

h

63
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1.37 ( 1H, m (obscured by 9H singlet)), 1.47 (9H s),
1.35- 1.17 (2H, m. Conpound 13c (75 ng, 0.1 3 mmol, 1

weo)ocmass2tli ssol ved in CH2A 2 (3 L) and cool edp¢DUSHES/032500

TFA ( 1 nL) was added dropwise with stirring and the
reaction was allowed to warmto roomtenperature over
3 hrs. The volatiles were E@% ghin vacuo to provide
an oil that was used in the subsequent reaction

wi t hout faar2-iaroxgur (il I andobA-y ) Threridapl-vt-etbyledip€odipoind
13c (41 ny, ereesoiannd (3-tiflegpmeihsl-riemdoimidel(Gpd 1202C1 2
(1 m). Et,N (27 nL, 0.20 mml, 3 eq) Vas added to
the sol ution fol | owed by
3-(3,5-difluoro- phemyl) acryl oyl chlori
( 17 ng, 0.085 3 eq). After sti
overni ght, the reag was dil uted
washed with sat yrat ed™agueous NaHCO aré’ brine. The
organi c |ayer was )dri edF38 ~anfydreds Na2SO4 then
filtered and t iltratt . evapor to provide a

crude oil, was chrormt ogqr aphed ing PTLC
(3:2.5: 1 : EpOAcTFhexargg) . | s@hasd N@f t he

pr oduct bandg?/va Mol | owed twgcrel ution wist h
CH2CKEt OAc. The sol vent was renoved in vacc;:3
provi de Conpound 134 (21 ngy) as a pale foant=~Ms niz

3421( %@m md%HzJWFﬁ }_éa@%u %1@9? ;M‘l%)] 4@1 %mQrQol (Hls"bnﬂﬁ%macetate salt

(Gorppodind %6 - Q—Izl)mmq 19q)(an¢1TEddﬁ6 3073 e o) wete digelved in
(k! ]

e W

61184, { ed) Mjas agded dnditBe fhixitude sthredadernhight af rdomitefspdeatyire. The reaction

Joific s ybd Blyn Bl dbte (fh sl 260 BuebONGEB) ang yashed

nivjce’& 16 Brifd. Hherjgani2 148 Wdskdriedrpyer 2nhldrbu{ BHSOm) Thekolgh were
I(_F%rjﬁ!’)vgxgg%flréﬁ(}n;la’lng_tl?e]fﬂgr%?aag&iz}t_ea 10_5 2\9%&'&1 cm) thatjﬁx?a??hrg%ﬂbgrap'hed
Tistng RAbC (&% Wep}blin@hCU) ri;ola_tl-oylof theprpgihctpand was followed by elution

%ﬁ)elro‘rélz lﬁ%ég(fﬁbg%%lfh% ?Qénq Feqnobé{{lem ﬁ%%ttc? o( %éﬁmpound 120
rtB3 mg. D%k yellgersel 1<11dMéd1/15331dM+H)

Using the procedure of Example 10 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

122 4-{2-hydroxy-1-[4-(1H-indol-3-y])-piperidin-1-yl]-ethyl}-piperidine-1- 531
carbothioic acid (3,4-dichloro-phenyl)-amide

124 4-{2-hydroxy-1-[4-(1H-indol-3-yD)-piperidin-1-yl]-ethyl }-piperidine-1- 499
carbothioic acid (3,5-difluoro-phenyl)-amide
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et hyl ene chl ori deg (

(3,4.5-trifluor

solution of 4-{2-hydroxy-I -[4-(I
Wi ndol - 3-yl)-piperidin-1-yl]-ethyl

w0 26&sseTi ne- 1- car boxylic acid ferf-butyl estBCT/US2005/032500

Compound 9d (0.43 g, 1,0 nmol) in nethylene chloride
(15.0 nmL). The m xture was stirred for 2 hrs at r.t.
then the reaction was quengh jth water. The organic
| ayer was washed with O. 5N‘Féﬂg%g'0 m.), water (5.0
mL) and br3,sdic1BroeN-fri){ 2-hytrery-dh{4-€lH- odele3- -NaxRPeMdin-Th-
met hyl ene chletwl Jegpanas- eyiapoinatechyt]depraoided EpLb2Rpound
234 (0.47 g, 997c) as a white solid. Ms nfz 470 (M+H)
+. - 107 -Exanple 15 acetic acid H
2-[4- (1l Hindol -3-yl)-piperidin-I- I] 2-{ | -] 5
(3,4,5-trifluoro-phenyl)-acryl oyl plperldln 4
1-ethyl ester (Cpd ése) TFA(3 n’%‘.) was added

sol uti on of Conpoung 234 (0.1 ﬁg
m) .

for 2 hrs and the

resulting resid was diss in

(10.0 L) and . A N

- phenyl ) -agfyl @yl chloride gggppund I

a (0.05 g, Q23 nmol) was—addetr A crude?

prepared t Hen ur N iedrawi t hOBhr omafegtap

wWi'th 50@6Etcﬁk Hexane) tH°provi de

(0.08 g, 68%. M5 m: 554 (MrH)+. Usi

of Exanple 15 and known appropriate reagents and

starting materials, the follow ng corpounds of the

i nventi-@n 1 Hefidl- nyﬁﬁﬂﬁe&dm lqaqiﬂ}slﬂﬁﬂdlm WR2%hanol, bis-trifluoroacetate salt
5-di fl uoro-phenyl) éﬁl c acid 2-

FCC{n(pgg@ %eS{S@m& ¢ 1qmmel 1 ?@sand DBU (49 pL 0 33 mm{ol 3.3 eq) were dissolved

QHQIWF Ol rrlc)r Bla0y¢H] Gr@hp(%ﬁinglp'}]raﬂolw -yl- methyl) -benzamide Compound 11a (31
- -ne t hanesul f onyl am no- | Hi nd

}-2-14
gn%uo)l ! p&“%‘ér -HFH-Yas gdpd, éﬂﬁ&ﬂe ”éé‘t“@rwazstgfeééwntﬁhh%F@nztenpperamfe
| Frle (v3radte{ Werle réhhdvbdiOn . Rh@d e resakiny k@dbd wRI RQbIVEd A-cd1,¥l,. The

- 536
solution was washed with saturated aqueous NaHCO5 and twice with brine. The organic layer

e procedure

was dried with anhydrous Na,SO, then filtered to remove the solid. The filtrate was evaporated
and the resulting residue chromatographed using PTLC (8% MeOH in CH,Cl,). Isolation of
the product band was followed by elution with 10-15% MeOH in CH,Cl;. The solvent was

removed in vacuo to provide Compound 128 as an oil.

The oil was dissolved with CH,Cl; and 4N HCI in dioxane was added to form a
precipitate which was collected by filtration and washed with dichloromethane to provide the

hydrochloride salt of Compound 128 (28 mg, 48%) as a white solid. MS m/z 542 (M+H)".
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2-[4-( 1Hindol-3-yl)-piperidin- 1-yl]-ethyl ester 237
acetic acid 2-{

wo 24068363271 3, 4- di chl or o- phenyl ) - acryl oyl ] - pi perpdi/us2005032500

}- 568 2-[4-( I Hindol-3-ylie-piperidin- 1-yl]-ethyl
ester 242 acetic acid
2-[1-(3, 4-di chl oro- phenylcg& yl)-piperidin-4-yl]-2-

[4- 557 (1Hindol-3-yl)-piperidin- 1-yl] -ethyl ester
243 acetic a@if3-(3,5-difluoro-phenyl)-1-(4-{2-dimethylamino-1-[4- ‘
2-{ 4- [ 5- (acet y1H-mdphansivetidimytyllaatiybpippridin-i-yD)-
Hindol -3-yl]- 67 1 pi p@rdpdiane (Qpdy330} - 2-

l-[(2)-3-(3,5-diflugro-phenyl)-acryl oyl]- plaer|d|n 4-

| }-ethyl ester - ES Exanpl e 16 (2E)- 1-(4-{

4- (4-chl or o- phen
yl ]-2-hydroxyet hy
i peridin-Il-yl)- i fl uor o- phenyl ) - prqpencne ( Cpd

{

y p! ¢

1- peridi n-
1-

P

249) carbonic aci d 1. MsC|,
2-

[

}-

P

4

(2)-3-(3,5-difuoro- pheny | oyl /=pi peridin-4-yl
thyl est®® I estgm\J S@?ﬂ BOTNCD oynd 249 was
e

repared using thg/proce e nd

-(4-ch|oropheny|) pperidine in place of‘>=

3- pi peri di n- 4-yPd Ié?andole Conpound | f, %%kmiz 489
(MrHV. NaH (5 ng, O»21 nmol) and nethyl />§/
chl orof ormate(10 ng,\0 .11 nmol) were added

soI ut i 0@ }}ﬁd{&"ﬁﬂ‘gﬁﬁg ”}dQ?? &f}@&n?@f’ 12ﬁ?ﬁtpm{%gﬂne--lr-carbchyl1c acid

Q@rneetplters&t edmpd’hntlaﬁléﬂl rleIO 20 .nfmd1f Seq) lemeErnesaglau 0@3 mmol, 3 eq)
resi due was purified vi Prgaratlve TLC (

I n
Eteendiraecaine) ik @ Prigvd a‘e’l‘@d Junfs@5b8 (L. 13523n°@m°18336/&q> was added
MeopWi% and the (dMEfDrtmixturdl O stiFXAf¥P & his? The solvent was removed in vacuo

and the residue dissolved in DMF (2 mL). Et;N (88 uL, 0.63 mmol, 3 eq) and dimethylamine

[
P
9
[ 4- (4-chl or o- phényl ) - pEb@rTHﬁ n l-yl]-
2
e
e

hydrochloride (43 mg, 0.53 mmol, 2.5 eq) were added, and the mixture was stirred for 16 hrs.
The volatiles were removed in vacuo and the resulting residue was dissolved in CH,Cl,. After
washing with saturated aqueous NaHCOs and brine, the organic léyer was dried over Na,SO,
and filtered. The filtrate was evaporated to provide a crude oil which was purified by silica gel
column chromatography (10% 2N methanolic ammonia in CH,Cl:) to provide 4-{2-
dimethylamino-l-[4-(1H-indol-3-yl)-piperidin-l-yl]-ethyl}-piperidine-l-carboxylic acid tert-
butyl ester Compound 12a (59 mg, 62%) as an oil. MS m/z 455 (M+H)", |
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W th EtOQAc. The conbi ned organi c | ayers wer

(2)-3-(3,5-di fluoro-phenyl)-I-(4-{2-nmethoxy-I|-[4-(4-
nmet hoxy- phenyl ) -pi peridin-1-yl]-ethyl}-piperidin-I-yl)

wo 2sopieone (Cpd 255) 4-{2-hydroxy-| PCT/US2005/032500

-[ 4- (4- met hoxy- phenyl ) - pi p&Bi din-1-yl]-ethyl}-piperidi
ne-|-carboxylic acid tert-butyl ester Conpound 17a was
prepared using the procedure of Exanple 9
nmet hoxy- phenyl ) - pi peridine in place of
3- pi peri di n-4- yI-IFL|HdoIe gienpound | f.
(150 ng, 0.36 mol,

under nitrogen. Sod
ng, 0.47 nmol, 1.3 Q) added at
resul ting suspensionywas stirretnfor—30 m
iodide (29 nL, O0.47Zmvol, 1.3
sol ution was stivred for 16Fhrs” AR additi

of sodi um hydxi de<22 ny, 32m was added,
by additional Yrethyl) |od|de , 0.
and the mxture Nstirred gq' hr. céd f3onal

of sodi um hydri deza( 2>Fﬁ’g 1. was added
suspensi on was stirPed for 12 t3vThe reacti oy m xture
was partitioned bet n brlng gﬂd Et OAc. organi c
| ayer was renoved and the aq us |layerF tracted

washed
with dilute brine and dried over sodium sulfafte, then
filt er@&nmﬁd ?zéet@%@t@ﬂa mmsl %&;Swaqlae«yr@e% iR e ¢l @ds Wt Pand

silica hexanes: Et OAc 'to 100% Et OAc)
pqogked C T A (. 5 mL) was added dropw1se with stirring and the reactlon was allowed to

A drrt %Wt@%}ferhtu{e‘bvér%mtm)%l'ame?mﬁle)rerﬁ’dvem'd Akl dng¥lelresulting
et hyl } - pi peridi ne-lcarboxylic acid ferr-butyl ester

QoS0 7 CMF (L 3004 HaGls 6 Vi (6L, O Msmmok 348Bwas
(Md@ and t}l_el Ll S;S)Wpsoddg%i 907@C( /317(3 gghflugrolphjenw dlo}l cﬁﬁ)lde

di ssol ve In CH2 trea ropw s
v@qmpowhl?(ba@@ mgi §.13 mhel, mestk\ms@dmgm@thue myiedrefvous stZTddrfsr 48 hrs.
aﬂ{i ruaﬁonsrglx\‘ﬁ@@vac@%w@d’@%&ﬂﬁ@gok%rﬁ[{e%{ﬁrgethﬁso‘Nthq Sere removed in
resi due that was used I n the next ut further
PUEF¥ T 4ng ghei ronlting igsidue ypgdissovas indr ) \Té@lsqlwo@HZIMSh@d ith

10 rga)ure@dddaq%s &;ﬁ@On&r)d twitB&ith ‘Bl‘lh’g, bR th‘é@?gdﬁlg%ﬁgwgs%r@&er

15

anhydrous Na,SO, and filtered. The filtrate was evaporated to provide a crude oil, which was
purified by silica gel chromatography (10-15% 2N methanolic ammonia in CH,Cl,) to provide
Compound 130 (30 mg, 44%) as a pale foam, MS m/z 521 (M+H)"; '"H NMR (CDCls, 400
MHz) 8 7.98 (1H, s), 7.64 (1H, d,J=7.9 Hz), 7.53 (1H, d, J=15.4 Hz), 7.36 (1H, d, J=.1 Hz),
7.18 (1H, ddd, J=1.1, 8.2, 8.2 Hz), 7.10 (1H, ddd, J=1.0, 8.2, 8.2), 7.04-6.94 (3H, m), 6.78 (1H,
m), 4.69 (1H, broad s), 4.08 (1H, d, J=12.7 Hz), 3.11 (1H, app t, J=12.3 Hz), 2.95 (1H, m),
2.87-2.75 (3H, m), 2.70 (1H, m), 2.61-2.43 (2H, m), 2.43-2.32 (1H, m), 2.23 (6H, s), 2.27-2.15
(1H, m), 2.12-1.94 (3H, m), 1.93-1.82 (1H, m), 1.80-1.58 (3H, m), 1.47-1.23 (2H, m).
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and 3-(3,5-di fluoro-phenyl)-acrylic acid Conpound 17c
(20 ng, O . 11 mmol, 1 eq) was added, followed by HOBt

w@ 2a06/08a327 0 . 12 mmol, 1.1 eq), Et3N (46 ni, O0.B3r/msmb35/032500

3 eq) and EDCI (23 ng, O.1&+4mmol, 1.1 eq), The

reaction was allowed to slowwy warmto r.t. and

stirred for 3 days. The solgxghglewas evaporated to

provi de a reS|due t hat was partltloned bet ween CH2C 2
and sat. Na¥d3-{! ﬁH@’b@éahﬂ@r@ay@wbmﬁgbwémnve®n4then
washed wi t h brihe2¥ht Ainded-gyeipeidimdlody! INd2SO . The
sol ution was fi Me@pnesulfonpenethanasuifpraniidg Epddad) ‘
concentrated and purified via silica ¢
chromat ography ( 1 : 1: 3 hexanes:
Compound 255 (41 nmg, A~ a pale f
(MtH) +. Exanpl e 18 (2> \{4-[I|-(4-benzo]
,3]dioxo|-5-y|-piperidif-I-yI) 2-

yl)- propenone (Cpd ‘§9 A

6.95 mmol, 4.4 eq)

0oC. Ckalyl chIorA 76 e, Nﬁqu 2 eq) was
added dropw se an | X DWIFe waysst'rr d for 25
m ns. 4-[ethoxycarbo N(4-hydroxy-p| erfdin-
1-yl)-nmethy |]-piperidine-_1-carboxylic [
rerr-butyl ester Conpdu 8a was pr¥¥ar£dCusing the
procedure of Exanple 9 an piperidin-4-o l-in place of
3-piperidin-4-yl-1Hin e Conmpound If. sol ution of
Conpound 18a (586 ng, 1.58 mmol, 1 eq) in CH2A 2 (5

rrL) wads { 2aladiecky dF (@ W Sedot- @ yt)Fpdpesidintit-y 1 pethpift -pipeciiiyé- 1 -carboxylic acid

rsrlz %%tépesteﬁgorgﬁ(am%?a ﬁég Theoémfg ﬁ@t%@Séa} é\@ mmol, 3 eq)

aggded s@repw BeF (2Thr&)h’(hd<tdd>ﬁeﬁ T, WASaTe i 2t.0., 2 Q@ Mmol, 1. qu) was
egggﬂature and then\ggrtltloned bet ween CH2d 2 and

OB B GriP U CayAS PURESTOF oy SBE SRAN S rfRAYED tgacuo and
|tﬁé’@$1dwﬁ555m&ﬁnml€(m5) Godiubhzde 53@0%0&&%&)@7@%@%@@

twi,ce with ned or anlc | ayers wer
V@ﬁg H@dew ?rhmnémrenga QHHecm%lr 2%*“6\‘?@[00@ RFAture. "Fhe iolvent was removed

in vacuo and the resulting residue dissolved in CH,Cl,. The solution was washed with

c) to provide

n of O (493 L,

saturated aqueous NaHCO; and brine, then the organic layer was dried over Na,SO, and
filtered. The filtrate was evaporated to provide a crude oil, which was purified by silica gel
column chromatography (3:1.5:1 to 3:1:1.5 CH,Cly;:hexanes:EtOAc) to provide 4—{2—azido-1-
[4-(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-piperidine-1-carboxylic acid tert-butyl ester
Compound 13a (560 mg, 61%) as a pale foam. MS m/z 453 (M+H)".
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sulfate, then filtered and evaporated to provide a
crude residue that was purified by silica ge

w@ booensdsegr aphy (3: 1 hexanes: Et OAc to 2:3 PCT/US2005/032500

hexanes: Et OAc) to provi de #45] et hoxycar bonyl - (4-

oxo- pi peridin-I-yl)-nmethyl]-piperidine-I|-carboxylic
acid ferr-butyl ester.Conmpound 18b (5 , 86% as a
crystalline solid. z 387 (MrH+H2 A sol ution
of benzo[l , 3]di oxol NAagnesi um b HConpound

18c (IMin 1:1 tol uene: , 1.03 nm, 1 [, 1 eq)
was added dropw se to stirred sol ut] of Conpound
18b (378 ng, 1.03 1 eq) in THF{(6 pL) at QOC

After 1 hr, additiong gg # 180 (8 n.) was added
and the m xture was stirred for er 30 mns. The
reacti on was quegche MAthEﬁﬁ;ur Ned
partitioned bet wegn /sat\ur at ed Na
organi c |layer was re ¥ed and the aqu
extracted wth EtCA‘ e

organi c | aygy s\-were
combi ned, washed MAtﬁ rlﬂe and dri ed oger anhydrous
sodium sul fate, then f ered and evaporygted to

t OAc. The
s | ayer was

~provide a crude product \which was purified via silica

gel - 112 -chromatogra &2 1 hexanes: Et OAc to 50:50
hexane’ SEEOASS Cp@p?ﬂné\}gqj@é mfg( 424 mmol, 1 eq) in absolute ethanol (20 mL) in
ba%mfmlpqigea Qlth Mgen By G, RXY P! 'CRSEllagqu] dr c)émon)e(tlgk@)%%wht
rbonyl net y f) eri di ne-1 carboxylic acid

et e, 68 @218 WeBBEedayd tiggagtle was PrRgiriagtito GRpsimth hadrogen.
sfmet&esqne Rhs r@@g@@mqhelﬁﬁue(»lg%md aQa B ORI wm{lwég)gea nl"he

THF ( m.) was cool ed dtreated wt
(p_[q\ﬂstprﬂaqq.qpand BRERSGypas rgpeg@d f-mrgq morf, tgeretag bott’fq»-,gasmhg(lteg |a§360 psi H; for

Wﬂ%s sitrbdrh %pfeﬁfurez AW rel A denigk MAESEEn ﬁr‘sf@re thz,esdhﬁﬁ)n %@ Burged
mel t ed, he reaction was Sequentl al y quenC ed

T BEC AN DIy oL G R REOTEA O D) D AT GG ided &-12-
rgﬁ)mo TM(M#%GWBG@I 19%1& ‘P—'S’l r@t}?ﬂ UﬁlSer% lséalrkro&?ﬂ: zchirterg’gutyl ester

m ns, then he SO? wer é renoved I on

tFeigyR B <5t%m&r?é%§, afb‘slékﬁfuf@hm’ Wémtbfgnew 149 ‘Bthopidfurtere

fhukitiEabs Y@Sneyapafahed and the crude residue was
purified via silica gel chromatography (5% to 10% 2M

MeOH/ NH ? in CH2C 2),.to provide 4-[|- (4-benzo]
1, 3] di oxol - 5-yl - OXY- pi peri di n-

Compound 13b (79 mg, 0.19 mmol, 1 eq) and Et:N (53 uL, 0.38 mmol, 2 eq) were
dissolved in CH,Cl, (I mL). The mixture was cooled to 0°C and MsCl (16 uL, 0.20 mmol, 1.1
eq) was added dropwise with stirring. The reaction mixture was stirred for 48 hrs, then the

volatiles were removed in vacuo and the residue subjected to silica gel chromatography (3:1:1

- CH.Cly:EtOAc:hexanes) to provide 4-{ 1-[4-(1 H-indol-3-yl)-piperidin-1-yl]-2-
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acid tert-bu\y\ ester Conpound 18e (72 ng, 49% as an
oil. Msmz 449 (MtH +. TFA (0.5 nL) was added to a

we adoansaser of Conmpound 18e (72 ng, O . 16 nmmol ) PETIUS2005/032500

CH2A2 ( 1 nm). The m xture&ewas stirred for 30 mn,

then evaporated to provide a bis- - 113

'(B{rﬂefﬂah@ﬁl@cﬂ@ﬂtaa{nﬁ) & L @End?mé ﬂta@&ﬂ@ﬁ& beid terr-butyl ester Compound 13c
3] di oxal - ro- H pyri di n- l%% g i di

8 mgﬂw‘étahéﬁﬁlow(fé%o 9 3pRMHgLARP (lébsh 61(H, 4,178
yieh | 0% @kl ¢ tJh@E) HARS. 19%9&‘1 abydttfl%d“?%ﬁ §H%)07%V<h@ldf>p dt, J=0.9, 7 8,
further purification. 1( MrH) sol ut of
0 it S5 0. <Pera A Srod iy O igisd 6ok ). 3.6

% on car bon,
rme 45 O t.dgio | h*wezmtom{ wa;st)sle?:ﬁ:b?ﬁ I8 my. Jkir G&WSH, m), 1.51-
wlm H'%Q&Qﬁﬂeﬂ}@fh% 5ogensy en, shaken undsr hydrogen
(50 psi) for 4 hrs. A?ter purging wth nitrogen, the
m xture was filtered through celite and the filtrate
was evaporated to provide a viscous oil.
t he crude product 0. 08 nmol ,
di ssol ved in CH2
(3.4,5-trifluoro-
ng, 0.08 mmol, 1 eq)
ng, 0.088 I
and EDCI (Iait%
mxture @@s _Stir
then the [ v [
resi due w&s parti ned betW&en QHZCI 2 and sat.y
NaHCG . The orgaqic )l ayer wasrggenoved and the aqueous
| ayer was extract agai n wigHic| a 2. THBA tHhbi ned
organi c | ayers \gygre Oed o§§gg 254, then fil

|
&t

rr@n h@moh (@ &%04, 7L )0, @ng, @bﬁ(lgﬁng 1) ﬁ?'z'%@%@'@sh)’ﬂi 9% 989 (2H,

and evaporated. Theresulti si due was purj
silica gel chromato phy ( o 127c 2Md
CH2C 2) to provide npound 189 (24 ng, 587c) 2€ a tan
foam M5 mz 517 (M+H) +. Using the procedure ofg
Exanpl e 18 and known appropriate reagents and starting

mat er i @Mmpoutdef( 5] MpWh RN mpesl nds diefol el én EMdn(®Binda and cooled

10 W@b@?.pf@p@rrﬁlg) ngagdelal%%wj}@ with stirring and the reaction was allowed to warm to

20

room temperature over 3 hrs. The volatiles were removed in vacuo to provide an oil that was
used in the subsequent reaction without further purification. The deprotected Compound 13¢
(41 mg, 0.065 mmol, 1 eq) was dissolved in CH,Cl> (1 mL). Et;N (27 uL, 0.20 mmol, 3 eq)
was added to the solution followed by 3-(3,5-difluoro-phenyl)-acryloyl chloride Compound
12b (17 mg, 0.085 mmol, 1.3 eq). After stirring overnight, the reaction was diluted with
CH,Cl; and washed with saturated aqueous NaHCO; and brine. The organic layer was dried
over anhydrous Na,SO, then filtered and the filtrate was evaporated to provide a crude oil,
which was chromatographed using PTLC (3:2.5:1 CH,Cl;:EtOAc:hexanes). Isolation of the
product band was followed by elution with 3:2 CH,Cl,:EtOAc. The solvent was removed in
vacuo to provide Compound 134 (21 mg) as a pale foam. MS m/z 649 (M+H)*; '"H NMR
(CDCl,, 400 MHz) 8 8.00 (1H, s), 7.61 (1H, d, J=7.8 Hz), 7.56 (1H, d, J=15.4 Hz), 7.37 (1H, 4,
J=8.1 Hz), 7.19 (1H, ddd, J=7.1, 7.1, 1.1 Hz), 7.10 (1H, ddd, J=7.8, 7.8, 1.1 Hz), 7.02 (2H, m),
6.95 (1H, d,J=2.2 Hz), 6.89 (1H, d, 15.2 Hz), 6.80 (1H, m), 4.76 (1H, broad t, J=11.5 Hz),
4.20-4.10 (1H, m), 4.06 (1H, dd, J=14.9, 10.9 Hz), 3.45 (6H, s), 3.25-3.08 (2H, m), 3.04-2.78
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10

190 (2> -{4-[!1-(4-benzo[l, 3] di oxol -5-yl -pi peridin-1
-yl)-2-hydroxy- 499

werdvghlespt peridi n-1-yl}-3-(3,5-di fluoro-phenyl pepuspesne2500

ne 14 -Exanple 19 (2)-3-(3}B-difluoro-phenyl)- 1-(4-{
1-[4-(4-fluoro-phenyl)-
piEeh), die(1Hyh) 2.28 by o)y 1€B8aYhY, 1 8BS PELing) N8i-1¥h }3HHOPESS (14,
nong %de 192)

£ 6Q§€3rbonyl (4- oxo-piperidin-1-yl)-nmethyl]-piper
|d|ne | -carboxylic acid tertbutyl ester Conmpound 18b
(503 ny, 1.37 mml, 1 eq) wasmgles$solved in THF (10.5
m.) and cool ed to 1780C. Lit hi um
bi s(tri met hysi ray?%ym -He(1 H-indiali3ny Dppiperidin- 5y [ethyl) - 5
mol , 1.1 eq) PiRSEdiAeHderoemGpafig syl ﬁ%er@ﬁ%iﬁhd 18b
solutlon and stirred_for 20 mns at -78 0C. A solution
of /V-phenyl-trifl @ et hanesul fonimi d 6 ng, 1.5
mol, 1.5 eq) inT NFe) was added dr se wWth
stirring. The resultiRg=/m xture was war ne
stirred for 3 hrs at ©0C. The sol vents weye renoved in
vacuo, and the resyltiNng reS|duQ)pur|f'ed by
chr omat ogr aphy on hegu ranh@b@nlnﬁ_&§:l he anes: Et OAc)

to provide 4-[ethoxycar bery={4-
trifluoroneth sulN\fonyl oxy- 3, 6-di hydr g- 2H pyri di n-

1-yl)-methyl]-pr peyidiyne- 1-carboxylic/achd rer/-butyl
ester Conpound 19a\(432 ng, 63% as a wisgous oil. M
mz 523 (M-Na) +. S i on of Conpound (170 ny,
0.34 mol, 1 eq) éﬁb 2=%§uoro phengﬁ B%*Q;ic acid (52
ng, 0.37 mmol, 1. 1 e in DVE (3.3 L) m?é char ged
with 2M Na2CO (0. 68 and di chl orof

‘,r-bidédlphenylphoaghino)ferroceneﬂpalIadium

di chl it hared mdelliend acag! ahtpride (OLIBL. 04 02 rwest added ©8
esgputlo &Ql m R(}Id%x? lvﬁﬁlﬁ%ﬁq yt) Jeﬁfhlnuix &Ey@ﬁ% Eglﬁe l-carboxylic

then cool ed "and " partiti oned meen
TG rer-getil ester ﬁyrépoumgd ((é‘i'?’cﬁ/é@ renel) tnﬁeetka/cﬁqme@mlgrwedyéﬁ mL). The

Vﬁ%u?ex\tvé’s%ﬁl:r@tgfo?g ﬁr‘s Rt W b tErE %mnu’b@aﬁ:&Md%@ v%t&al?h&orgamc

Iayers were dried over anhydrous sodi um sul

flpyer wpevashprivigy@pd Hit €40 miuhewtep U@ mieend\irige 65 (P méh thga(dried over
A, SORTRE nRRNENE Ghlorkie REX BRESrakl (A odi@ domtpound 234 (0.47 ¢, 99%) as a

white solid. MS m/z 470 (M+H)".
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hexanes: Et OAc) to provide

4-{ et hoxycar bonyl -[ 4- (4-fl uor o- phenyl ) - 3, 6-di hydro- 2H
w@ybdsas2t yl ] - methyl }-piperidine-I-carboxyl i BCEHUST05/032500

rerr-butyl ester Conmpound 18b (79 ng, 52% as a

viscous oil. M5 mz 447 (MtH)+. A solution of Conpound

19b (79 ng. 0 . 18 mml, 1mghoks THF ( 1.4 nlL) was

treated with LiAIHA (IMin THE 270 ni, 0.27 mol, 1.5

eq) and sti reeddadidp-[2(IH-mdolthghpanenicer- 1 (Y11 2- H-)(2E)1B5%

NaOH (13 nl)(3.4ddrifiearephgn3D-apryloy leinsridiadse hethyl dsigr

added. The reaction mi xture(Gpd23®tirred for 1 hr, then

t he quenched reaction m xture was filtered through a

celite pad and the pad was washed with Et OAc.

conbined filtrates were evaporated to provide

| -[4-(4-fluorophe

3, 6-di hydr o- 2H py

n-l-yl 3<?°70|W§2“Yn0><y ethyl
y qﬁ% L,rert- tyI

Compound 19c (65 ng 9% |ch vvas S t he next

step w thout furjhe )

- 116 -A eol uti d

in CHZO\.?_\}-CD LN wi
m Xture s stiKred for 3 hrs,

then the sol
renoved i n vacuo provi de t bi s-trifl uorod
salt of ‘

Cpd 236
2-[4-(4-fluoro-p ) 36d| ydr da2H- pyri di n-
pi peri di n- 4CFé oA ha)\%D Conpotind 19d (88 ny, quant.) as
a viscous oi I thatOwas used—wittdut further @
purification. M %05 (MtH) +. A sol ution

Conpound 19d (88 Ol 6 mol, | eq.) and’ pakladi um

hydr oxi de (40 ny, 0. 029 mol, O 18 eq) in nethanol
(1 O MIFAGY seguantideltd y sgutraged Campdund 284 @glegy 02 anrhdD in

Rrxgﬁy(f%%réhlo%g]ee(? Osb%k efr}le ngre \&HY%!}%Q ¢} 2( soanla%e)n cfor?cent:xLaQed in vacuo.
rs. ter
fTHetresméidvtdﬁidoughﬁ CbEbMVtCEmamhyﬂdme clﬁlprhcter a® @mh/asnd TEA (0 1 g) and 3-
t {-at f
f%%‘%% ﬁﬁ?e'?uor gBr g?gﬁo‘}fjh &%efeoﬁgﬁd 411496 82E A AUEmSFivks Rlted. A
1C-rgde]p¥®up|\’p3@lpredarnd zhelypurefteh ano lchCorpguplty (Qe@d wihiSOR Ewd.c in
| f g t A
el e TR DO e SR SRRl

d' ssol yes th@p%ge%f €Qan®p18M9 ar@HoMipptddrifte reagents and starting

materials, the following compounds of the invention were prepared:

Cpd  Name | MS

199 (2E)-3-(3,5-difluoro-phenyl)-acrylic acid 2-{1-[(2E)-3-(3,5-difluoro- 753
phenyl)-acryloyl]-piperidin-4-yl}-2-[4-(5-methanesulfonylamino-1H-
indol-3-yl)-piperidin-1-yl]-ethyl ester

235 acetic acid 2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}- 536
2-[4-(1H-indol-3-yD)-piperidin-1-yl]-ethyl ester

237 acetic acid 2-{ 1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}- 568
2-[4-(1H-indol-3-yl)-piperidin-1-yl}-ethy! ester ‘

242 acetic acid 2-[1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-2-[4- 557
(1H-indol-3-yl)-piperidin-1-yl]-ethyl ester

243 acetic acid 2-{4-[5-(acetyl-methanesulfonyl-amino)-1H-indol-3-yl]- 671

piperidin-1-yl}-2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-
yl}-ethyl ester
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15 nm). 3-(3,5-difluoro-phenyl)-acrylic acid Conpound
17c¢ (15 ng, 0.08 mmol, 1 eq) was added, fol | oned by

woitist/0§6527 ng, 0.088 mol, 1. 1 eq), Et N (45 meGT/0S2885/032500

nmmol, 4 eq) and EDCl (17 ngy 0.088 nmmol, 1.1eq). The
m xture was stirred at roomtenperature for 72 hrs.

The sol vent was evaporat ed gx@mpleqgi de a resi due t hat
was partitioned between and sat. NaHCGO3. The

organi ¢ | ay&E)vids- ﬂéﬁ‘é‘%re}doramdjertm@%?@d@olupl -Rdydnoxywas
extracted atjlilhpinetidin-ChiDa-@,5-diffecrewhtsiyhedopergarited
| ayers were dried over anhydr#ds Na2SO4, then filtered

glnldl i\aflagglrat @@rbonﬂ;&dfw&taﬁ E f%e;\rmm qu‘ed by
CH2d 2) to pr ov?g %”%E phg s &y(cg,i i

foam NS mlz 473 (MH) +. LBlng t he procedure of
Exanpl e 19 and known appfopriate reagents and st rtlng
material s, the foll owsg conpounds of the inventton
wer e prepared. Cpd N4
| -T4-(4-fluoro-phenyl -oiperidin-l-yl]-

}- 491

00 h -1 -
|- [ 4-(3- et hoxy-—307 Eﬁ/lr-ﬁla)emp enyl§ %L% ri
-yl ]-ethyl }-piperi -1 -yl k< Qenone Exa
2)-3-(3, 5- oro- phenyl ) - j42
( )2 §/I gi‘@. n- p-ylgl ?\},&D@H Lr perrcfpn

} propenone ( Conpound/~x9 Fution of n- bﬁ b
[ithium ( 1.05Min he anes 695 L, 1.7 eq) has added
dropwi se to a solution of t hi azol e (43 nm, O

1.4 eq) in THF L) at -78 OC and the X
stirred for 20 Freshly powdered zgn
(246 ng, 1.8 1 mol, M. 2 eq) was added and
was warmed to room tefiperature with stirring.FA
solution of 4-

[ et hoxXyUBroHerh3AY- (& Picpred btneohePreaias af Euminlo% grds-@-d gio-

a tan

197 (2)-3-(3.80di f

10 YsheRy1 2hip@hidedh Prade of 13)pi p8REAWA- Y171 H-indole Compound 1f, MS m/z 489 (M+H)".

NaH (5 mg, 0.21 mmol) and methyl chloroformate(10 mg, 0.11 mmol) were added to a
solution of Compound 249 (40 mg, 0.082 mmol) in THF (8 mL). The mixture was refluxed for
24 hrs, then concentrated in vacuo for 0.5 hrs. The resulting residue was purified via
preparative TLC (in 50% EtOAc/Hexane) to provide Compound 250 (15 mg, 33%). MS m/z
547 (M+H)".
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pi peridine-1 -carboxylic acid tert-buty\ ester
Conpound 19a (216 ng, 0.43 mmol, 1 eq) in THF (2 nl)

wanaehatseaki s tri phenyl phosphi ne pal | adi um ( 50P@mUS2005/032500

0.043 mmol, 0.1 eq) were atlded to the solution. The

m xture was heated at reflux for 1 hr, then cool ed and
partitioned between EtOAc @m@}ngauurat ed NaHCO . The
organi c | ayer was renpved he aqueoqus | ayer was -
118 -extract efFEPifroEiftysee- PhFH)é‘) bﬁ@é%rrehpéoyéi (4ner e
conmbi ned and BFPRY PGB -RIPFTAHY byld-CeydiRiRerEint Fdt-e, t hen
filtered and evaporated P“’Pﬁ'@?“?é‘%ﬁﬂ%sishg resi due was
purified via silica gel cBromatography (3:2 oo 2:3
hexanes: Et OAc) to provide

4-[ et hoxycar bonyl - (4-t ol - 2-yl -3, 6-
di hydr o- 2H pyri di n-1 - et hyl ] - pi peri
ic acid rmbutyl ester/ Conpound 20a (

£l - car boxyl
ng, 93% as a

yell ow foam M5 m 3 (M + A sofution of
Conpound 20a (165 ny. 0. 38%amdE! 1 eqN iA THE (3 nb)
was cooled to 00C gnd treat ith LiAlH4A (IMin THF,
570 nL, 1.5 eq)g stirring.” The/ m re was stirred
for 1 hr, then war o roomtenperaturg and stirred
for an additional 1 K- The reaction sequentially
guenched with vvater (3 157c NaC]—| ( rrL) and

wat er (90 ni). Thel d“u ed reaction ?Hé re was
stirred for 30 m ns, fllteredthro acelite

pad and the pad was sed with EtCAc. The filtrate
was evag?é:ated and the resulting residue purified via

si | i cd-geltydetiy d gt GeicHISRy Picavh Pie 06! 2 dEsbHP RpYiqipe- Crprboxylic

Geld (drRbRY IV A€o AR uh N $RPRL BRI pBre LN hHHE pREedtfelf & xample 9 and 4-(4-
products. The product m xture was dissolved in of MeCH

arfah pyeesy! >z>11(6319mﬁg] Plgre @25 pipidin-40y!- 1 Hipdadg S omapryng I ged
R SO TR B B B v
frﬁxrocBn h$caliunThelrite KOG ie misesal pUr e, W40 nmolf . Derp yas hddedat r.t. and

AL LB ADESH SoLl L8P Y oBELR! S0, BBl LIS LI N
Jdd&dd)zmet}la)éblhh@i warstieder 16 hre.anbasdtidngl «aiush d‘fedsdﬁurbuycyide (22 mg,
oL TR TR S GV MO g7 R 4T Thct, 15 0) and te
Phikiufd Watst & foMBhM AZ iR Borkib 6 sodium hydride (22 mg, 1.3 eq) was added and
the suspension was stirred for 1 hr. The reaction mixture was partitioned between brine and
EtOAc. The organic layer was removed and the aqueous layer was extracted with EtOAc. The
combined organic layers were washed with dilute brine and dried over sodium sulfate, then
filtered and evaporated. The residue was purified via silica gel (1:1 hexanes:EtOAc to 100%
EtOAc) to provide 4-{2-methoxy-1-[4-(4-methoxy-phenyl)-piperidin-1-yl]-ethyl }-piperidine-1-
carboxylic acid terr-butyl ester Compound 17b (47 mg, 30%) as a viscous oil. MS m/z 433
(M+H)".
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- 119 -Conpound 20b (82 ng, 0.21 mmol, 1leq) was
dissolved in CH2AA 2 (2 nL) and cooled to QOC with
weriososasgr TFA (0.5 nl) was added dropw se andpd11€S2005/032500
m xture was stirred for 3 hns while warm ng to room
tenperature. The solvent was renoved in vacuo to
provi de a crude residue, which was used in the giext

step without further powification. A portio t he
residue (37 ng, 0.0 I 1 Tl“e@)"z%s di ssol in
CH2A 2 (0.5 nL) an my. 3-(3,5-

di fl uor o- phenyl ) -acfy |c aC| npound 17- 13

0.07 nmol, 1 eq) added, ovwed_Ly HQB ( 10 rrg,
0.077 mol, 1.1e Et3N (39 m_, O. 28 , 4 eq) and
EDCl (15 ng, 0.Q77 The m re was
stirred at rgom be erature hrs tthen) t he

sol vent was evappraped. The r uIt| ng residdie was

partitioned bet CH2C 2 and_saf. NapiCess.
organi c | ayer vvasbr)exmved andgppe aqueous | ayer was
extracted agai n wi €h_CH2Ql 2. m chonbl ned or/ganic

| ayers were dried er anhydrgys Na2S filtered
‘and evaporated. The resulting residue was rified via
si l'ica gel chromatography (2% to 10% 2M NH3MECOH in

CanC e B o Row. 128 s bt BB ) on e

BregmlewidlTin @Ob ﬂQW&WRQWW@E@rré&@Q@m SnBRE ssHedf WhdWaporated
materials, the follow ng conpounds of the invention

V@@p@v&eé§§p§€psld@)@a%§sq%n thgmext step without further purification. The
(r%?bue{\)é'as Lix?@schyequpéyi dlv (l%L)mn@mJIF @OULLP'T@@r (')19’91(91 \Las cooled to 0°C

pﬁ“éér(ﬁ érd%r/ﬂqorgrpf}enﬁl -0y lir, widtGanfroyest e p¥Hems:0) Ll priople hesm evas added,
1r§§?owed by HOBL( (H“%roowp enya 1 eq), ? P [(456 ; 8r3c3§>?§/m?l 3%;) #pd EDCI (23

ohg, 2. Immefoi] pi)pdhé thevion wayhl)cm@ti roydldwipiwaen todi tn&nld stiggd for 3 days.
RENQNE ﬁa%r@dt ﬁkﬂ@é Gtk that titioned between CHyCl, and sat.
R e o SR ek e g Ryionsg B P P e
ity Tk ergghiy lagérpens irdinqved, .tlwn]wae}teﬁy\{ th-bpngend dried over anhydrous
pl%zg'O!. '"%le)sélution was filtered, then the filtrate was concentrated and purified via silica gel
chromatography (1:1 to 1:3 hexanes:EtOAc) to provide Compound 255 (41 mg, 82%) as a pale
foam. MS m/z 499 (M+H)".

Example 18

(2E)-1-{4-[1-(4-benzo[1,3]dioxol-5-yl-piperidin-1-yl)-2-
hydroxy-ethyl]-piperidin-1-yl}-3-(3,4,5-trifluoro-phenyl)-
propenone (Cpd 189)

OH o

(COCH),
E@N SMEO
) T ohch )
18a >:O 18b >=O
X °
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propenone (Conpound 203) The procedure of Exanple 20
and 2- nmet hoxy-phenyl and zinc iodide in place of

WO hioapgds2?2-yl and zinc chloride were used to pPEPES®05/032500

25

"filtered throu

4-{ et hoxycar bonyl - [ 4- (2- metioxy- phenyl ) -

3, 6-di hydro-2H pyridin-I-yl]-nmethyl}-piperidine-Il-carb

oxyI i CA a@mdmtoemskmwls uBSﬁ @3mﬁem@uqdnmacummimamaoled to
ound 21a §_? ng d]as(gé‘{

p:%? |Ca X3 Hg}mda% il 3 ?énnaﬂ% 7cf‘é1|9 %hi‘ rwew%themxture was

NWire@s P25l , 0.1 1 eq) in nethanol (3 nL) was

sequentially purged with nitrogen and hydrogen, then

pr essu¢-[emdydamdeyl (h-yldcl‘rcgeplpg(rﬁﬂl p-S]))metftyhqalpﬂrmthIle:aMSyllc acid

e
R bR e AR T PR B et FAISS g g pivericin-
fallirt psladeebfm@eewaﬂmaﬂaddolérﬂemp@swht I'ng residue was
of silica (3:2: 1to 3:
1: 1%@@&@@5%@@9@9 39 (386 mgr 9§ geol, 1 eq) in CH,Cl, (5 mL) was added
4dr$;?x£ Fﬁ%ﬂ%@ﬁﬁgﬂy&“ o[xé]l l(c%TJmE %%MFB%FY'@’C @heor?uxture was stirred for 20
peridi ne-l-carboxylic acid
trémts artsiﬁt;N (1e’5mbr9 eluﬁGQ)ZJEL% agdsg dr@wng%le mixtyge was warmed to

Vr]ocSIIQQéhﬁ)g&'tdre a%hm;%nﬂlggcd(%@eﬂ'CH?Clllgndlbri'né ?@ &gdn%n%t‘ was

vva%w&d@n@@etawewdaﬁn tay madgtreqte pastchvith Wﬂa@ﬁm nxtfﬁHFd twice
196 Aol The oL M Beditd 1hyetNGore &*Hh@& whh Bfine dhB8ridl M Bium
was warned to roomtenperature and sti rred for an
aﬂtfﬂtﬁ,| thmlatﬂte@d lapd evERRIated lot P \ode agiadegesddve thal why gprified by silica gel

ap“%]@']l Mah ek B OAT)2:3 ﬁé%em%é% &B%d@@%tm&@&bonyl (4-
(27 e mxture was stirred m ns,
fwomeéémtlhxlbmgqhylérp@emhﬂ% perioHe At his ey gres Gmﬁ@ui 18b (503
Whi Qé%t) Q“@crysmﬁne sbhid. r@ge,g yger(g[@l\@p@yat ed and _
di 8solved in nethanol (2 mL). A solution of 4N HO in
di oxane was added dropwi se with stirring. The m xture
was stirred for 3 hrs, £hen the sol vent @hsor enoved i n

K I Eg

vacuo and the resid i ssol @&d’g n DVF (
3-(3,5-difluoro-phe - acryjdi¢ acid Co
ng, 0.1 1 mmol, was add fol | oweg
ng, 0 .12 mol, q), Et \Az m.,

).
poynd 17c (20

A solution of benzo[1,3]dioxol-5-yl magnesium bromide Compound 18¢ (1M in 1:1
toluene:THF, 1.03 mL, 1.03 mmol, 1 eq) was added dropwise to a stirred solution of |
Compound 18b (378 mg, 1.03 mmol, | eq) in THF (6 mL) at 0°C. After 1 hr, additional
Compound 18¢ (600 uL.) was added and the mixture was stirred for another 30 mins. The
reaction was quenched with saturated NH4Cl and partitioned between saturated NaHCOs and
EtOAc. The organic layer was removed and the aqueous layer was extracted with EtOAc. The
organic layers were combined, washed with brine and dried over anhydrous sodium sulfate,

then filtered and evaporated to provide a crude product which was purified via silica gel
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m xture was stirred at roomtenperature for 16 hrs.

The sol vent was evaporated to provide a residue that
wowrm®epadseT ti oned between CH2CA 2 and sat. NaHCQPCT/TUkm®05/032500

organi c | ayer was renoved &id the aqueous | ayer was

extracted again with CH d 2. The conbi ned organic

| Y S0 (T heEneQMRm AR BOH LS N2 R totpla&mefd ld.ered

and evaporated. The resulting residue was purified by

stPeI“F‘&535&“‘&1}’10‘%)@6‘@%&15??\}@’(“2%1@ ethw;ermyhm%mﬂmeﬁdme L-

Gk A)c defd 1B- QMglde@tepQBmMHHj 1880336 &g, 68%). 3% @cﬁl @1t e

foam M5 nmlz Usi ng t he procedure” of

Exanmple 2 1 and knomn appropriate reagen;g\and

starting material s, theo(Skjomnng conmpo@nd® of the

I nvention were prepared Cpd Nanme M5 200

3-(3,5-dif|uoro phenyl)

‘ (3' ,5',6'-tetrahydro v

yI) ethy |']-pi peridit—oh-yl }-propenonéHl22

-Exanp| e 22 V-{2-{ LiAIH, o
I-1(2)-3-(3, 5-di fouor—phenyl)sacryl g - pi peridin-4-
yl }-2-[4- (I Hindol yl) - pi paFi di yl]-ethyl
“}-acetam de (Cpd Q14) sol uti or®@f 4 2- am no-

1-[4-( 1H i ndol - 3-yl
}-piperidine- 1- Carbexylic acid /erf
Conpound 13b (431 ngsd 1.@domol , 1 889 i
was treated with dropwige addition of eti c anhydri de
(572 mL, 6.06 mml, 6 edy followed by g«jtion of DVAP
(12 mg, O .1 mmol, 0 .1%q). After stirring overnight

5 at r ooﬂ‘s%ﬁf%% %%Hgﬁ dtlgt? 1\6@|th b5§§1m\wrl\e/egglﬁ:ﬂ'ﬁ%h&e(£%;&1® was cooled

vacuo an e res eSi due"di ssal
Ab0&C anwiasdaied gvitLiAlHs altMl rraTIéIEi 580 dL UM thoalr borat &he tiivaure was

n ay r over .anh sodi.umsul fate
stx?rte l“orgI hrs gud*mé\\/)vzlrljcgrua eqf('lf I %ath mF1¥e anlréZhSI dctlon N8 sequentlélly

Scphbpcﬂhed @dh tv@tesq2|2 Im.‘.a 1§@|NaOH @QowlLY gidadtar (Q(Qp%)t Qhd §9nH reaction
ace

T%tuﬁ Y—F“ SHHS 003@?11 ns tp% g? Eﬁqﬁ vgf?:femoveé gy fa]tratlon tLrough celite and

10 subsequent washing with EtOAc. The filtrate was evaporated and the crude residue was
purified via silica gel chromatography (5% to 10% 2M MeOH/NH; in CH,Cl,) to provide 4-[1-
(4-benzo[1,3]dioxol-5-yl-4-hydroxy-piperidin-1-yl)-2-hydroxy-ethyl]-piperidine- 1 -carboxylic
acid tert-butyl ester Compound 18e (72 mg, 49%) as an oil. MS m/z 449 (M+H)".

&
e

2 TFA

15 TFA (0.5 mL) was added to a solution of Compound 18e (72 mg, 0.16 mmol) in

CH.CI; (1 mL). The mixture was stirred for 30 min, then evaporated to provide a bis-
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ethyl }-piperidine- 1l-carboxylic acid rerr-butyl ester
Conpound 22a (385 ng, 8 17c) as a white foam Ms nfz 9

w@ dMoblp3es27 123 - A sol ution of Conpound 22a ( 352CT$2005/032500

10

15

20

0.75 mmol ) in CH2A 2 (6 nmb)l4was treated with TFA (1

m.) and the reaction m xture was stirred for 4 hrs at
gtgsg%gggft@%fsgﬁr %?{/2?(4 -HERS [ Ty P LWE IS5 VYess. Y ARODAL SR O, -y1)-2-piperidin-4-
I W=fhang! £omppprdd8b(89 ey hyanp iaper el @ivil thayWas psedinibe nest sepwithout
Mhﬁ‘ér*ﬂwlﬁcauép%@ﬁiyzdﬁ’l @yt rifluoroacetate salt

Compound 22b (442 ng, 99% as a dark oil that was used

in the next step w thout further purlflcatlon ME m z

369 (M+H)+. A solution of Conpound 22b (66 K ,OO 11
nmmol, 1 eq) and3(35d|fl henyl ) -
Corrpound 17¢ (24 ny, 002 #Dgﬁo@zleq) in
mL) and DVF (0.5 nl) Jbwds £rE8te@ with triet am ne
(61 m., O0.44 mmol,
eq), and EDCI (23 ny
reacti on was stiry® for 16 hrs~at roo rrperature
The sol vents were\renoved in v , and t resul ting
resi due partitionged between { 2Fand sat urated NaHCO
. The organi cyay was renov&df and the Neous | ayer
extracted with d®. The or-gahie- extgpagdss
conbi ned, dri eolﬂ Hanhydr ougpsipdi um sul f at
filtered, and evaporated to pHOBi.de a crud
that was purified via silica §eN chro hy (2%to
10% gradi ent of 2M MeOH NH in CH2CA 2) to ord
Corrpound 214 (29 ng, 49% as a tan foam FVS Al z 535

oo op AT ESERREITREYE Fuery 1 B R Sl S SRR ethanol (10

frel ) andichggeclonpquhasurohydrivedd (0% b icehon\80% Wit epervettr, 40 mg,

&’5”8&1&%@1 (5\/?[332) gjl'ﬁprénxft% \&LT qeé?(']ntlﬂly{purced with nitrogen and hydrogen, then

| shhKeR under 6 Birdgeb (50 pshlforortos. A%3 purging with nitrogen, the mixture was filtered

PSR dei C%Xlh%¥illt]rzftep\lfvgseervgp%lrated%o %rov}dc S, ocht AM Gt Rre crude

1 T4

-fréRict 35 (g, @o%linalol, dreq) wdvedisydlyeddc IOH,Ol (.5 pilpard RIMALAS yiL). 3-

}(_3,%ZSLtLr]'l_ﬂuosrg-zahenyl)-acrylic acid Compound 18g (16 mg, 0.08 mmol, | eq) was added,
followed by HOBt (12 mg, 0.088 mmol, 1.1 eq), Et:N (45 uL, 0.32 mmol, 4 eq) and EDCI (17

mg, 0.088 mmol, 1.1 eq). The reaction mixture was stirred at room temperature for 16 hrs, then
the solvents were evaporated. The resulting residue was partitioned between CH,Cl, and sat.
NaHCO;. The organic layer was removed and the aqueous layer was extracted égain with
CH,Cl;. The combined organic layers were dried over Na,SOy, then filtered and evaporated.
The resulting residue was purified via silica gel chromatography (4% to 12% 2M NH;-MeOH
in CH,Cl,) to provide Compound 189 (24 mg, 58%) as a tan foam. MS m/z 517 (M+H)".

Using the procedure of Example 18 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

190 (2E)-1-{4-[1-(4-benzo[1,3]dioxol-5-yl-piperidin-1-yl)-2-hydroxy- 499
ethyl]-piperidin-1-yl}-3-(3,5-difluoro-phenyl)-propenone

- 114 -



10

15

(IHindol-3-yl)-piperidin-I-yl]-ethyl }-acetam de 216
IV-({2-[4-( | Hindol-3-yl)-piperidin-1 -yl]-2-{ |

WO p@oan3ssert ol yl - 513 acryl oyl ] - pi peri di n-4-yl PCT/US2005/032500

}-ethyl)-acetam de - 124 -Osd Nanme M5 217
4-{2-acetylamno-|-[4-(I Hindol-3-yl)-piperidin-I-yl]-
ethyl }- 556 piperidine-1- qga@ggyblc acid

(3, 4-di chl or o- heny -am de 21

N3 Lactl o e Tiprpeia RATNTRTR —

| -[(2)-3-(3- pipggidin-1-yl]-2-hydroxy-ethyl }-piperidin-1-yl)-propenone
trifluoromnethyl- phenyl) acr {dpeylPd)- pi peri di n-4-yl }-et hy
| )-acetam de 219

N-(2-[4- (]I Hindol - )-pip n-1-yl]-2-{OTf
|-[(2)-3-thi ophen-g-yé 1%{@;’? | oyl ] - ridin-4-yl
}-ethyl)-acet ang de \2

N(2-[4- (I Hind -yl) - plgoe '
[-[(2)-3-(3,4, Dtri or o- y
|']-piperidin-4-y 1§ -ebhyl)-forng
I-1(2)-3-(3,5-dl fl N- phenyl ) -

| }-2-[4- 521 C?:
(1 Hindol-3-yl)-pi'pegdin-1-yl]- ethyl}@grr}m@de 222

N-{2-{

[ -1(2)-3-(3, 4-dichl oro\phenyl)-acryloyl]- eridin-4-y

| }-2-[4- 553

(I Hindol -3-yl)-piperidin-1-yl]-ethyl}-formmde 223

N- ( 2- [%b(howqdfb@@yl_(g_ow pipgidoed iy rrﬁeﬁthly_lbm!)en;_dm{e I-carboxylic acid rert-

| b )(l ggter%oﬂ’fp%@r{dyﬂ% (@%Qq r3V|n91Ydl] r &1‘) R&§ hitoRed i THE (10.5 mL) and
- f or mam d

N.oelgd [o4—.7§‘1q..|_11 HHE! b1g1ry1pe}hyﬂﬁ1]pj@zfmlé¢ HM inyHE, 2.5(mL, 1.5 mmol, 1.1 eq) was

ad[iéd@rop?w (3o t}@%bmpound 18b iolutlon and stlrred for 20 mins at 78°C A QOlUthI’] of
trifluoromethyl-phe -acrg ; eridin- 4I¥ }-eth
mg, mmo (5

|/y.plpe@p']n&élﬁp@{@mgtgglesulfommlde (53 1.5eq) in TH mL) was added

Ni‘r&p?w [64\%1(11: s{?‘rrﬁrﬁg@he gémyl% iNg rﬂixﬂﬁé il Warhned lol0°@ad stirred for 3 hrs at 0°C.
| ophen- 3-y

anPldWa WEIF FFEMIVeR 1-acup) andéhqu%ujtmrgd%wﬁ]pwmzlm chromatography on

ﬁe&@fﬁd%{% (3MhRRmbs Edbal iHprdiehRl & Benyk JeabRgrd-di n-1 - y] ] -

etrlﬂgoror%éthanesulfonyloxy 3,6-dihydro-2H-pyridin-1-yl)-methyl]-piperidine-1-carboxylic

acid tert-butyl ester Compound 19a (432 mg, 63%) as a viscous oil. MS m/z 523 (M+Na)".

F
OTf
_ F
o Bl QXN
) .
PACly dppf .CH,Cly
o 2M N32CO3 )

DME N
o
)( 18b O>=O

A solution of Compound 19a (170 mg, 0.34 mmol, 1 eq) and 4-fluoro-phenyl boronic
acid (52 mg, 0.37 mmol, 1.1 eq) in DME (3.3 mL) was charged with 2M Na,CO; (0.68 mL)

- and dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium dichloromethane adduct (20 mg,
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pi peri di ne-1-carboxylic acid
(3, 4-di chl oro- phenyl ) -am de 228

wWo 2@b6h3d5278- (2- [ 4- (| H-i ndol - 3-yl) - pi peri di n-1 - yp¢FBS{005/032500

-[(2)-3-(3, 4,5- 582 116
trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-ethyl)-ure
&0.@29rhol{ @0d eq). The rmxture was heated to reﬂux for 2.5 hrs, then cooled and pamtloned

itge&%%é-%;é%&i%@ %!j}f 88r glcyyf gile' ?V&X !%l]ld [@ geLﬁreIOLg::ln & XS extracted

}ag@iﬂﬁitlh)ﬂt(i)}élf.efﬂleQBﬁhbinec{ @rgdnic layers were dried over anhydrous sodium sulfate,

0 3 R T PO R P o Koo 1

}heSaret: By Acli togo2&:14- { ethox ycarbonyl-[4-(4-fluoro- phenyl) 3,6-dihydro-2H-pyridin-1-

| -et hyl - 3- - -yl ]-2-

B e T A e AN L ARSI

hiebiwdi) M8 ea 4232\4+H)

| -ethyl-3-(2-[4-(I Hindol-3-yl)-piperidin-I-yl]-2-{
l-[(2)-3-(3- 596 F

trifluoronethyl-phcnyl)-

}-ethyl)-urea 233 |-{2-
-[(2)-3-(3-bronmo-4-flu
-4-yl }- 624 — =
2-[4- (1 Hindol -3-yl) eridin-l-yl]<{ethyl}
-3-ethyl-urea 23® (2N4-( 1H i ndol - 3-y+/) - pi peri di n-
1-yl]-2-{ 1-[(2)- , 4, 5- trift™uor p-(569

phenyl ) -acryl oyl P> pi (di n-4-yljeeth -carbamc acid
nmet hyl ester 239 {2-
1-[(2>3- (3, 5-di fl'uor o=

}-2-[4- 55 1 19b
(1 Hi ndol - 3-yl ) - pi peri df n- ] -yl ]- et hy'*f-arbani ¢ aci d

met hyl ester 240 {2-{ | X{(2)-3-(3,4-dic r o- phe
pyl)-acryloyl]-piperidin4-yl }-2-14- 583 (

1H i ndol -3-yl)-piperidin- 1-yl]-ethyl }-carbamc acid

met hyl A egiiten o2&dmpound 19b (79 mg, 0.18 mmol, 1 eq) in THF (1.4 mL) was treated

G AT LSR5 BOPS S 4 8 2. ron s 130,

3% 5@4 Ihé/(bl)l 1 Q@[ﬂ')@ﬁﬂ wadCikel unek &y kcq@@ﬁtlﬁﬂy 2051&1 N"f{egea{ctlon mixture was

-1 ( 2- (3,5-di fluoro-phenyl)-acry |per| din-4-y

| stll(recé fof 4! hr @’FB t}te|qppqchajor|eacho§/ p?}xtlﬁp pét fl]éﬁ thoygl] @etllffwad and the pad
hw~ak Rt ROKBOTRCBMBHEd Bltrates were evaporated to provide 4-{1-[4-(4-fluoro-

phenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-hydroxy-ethyl } -piperidine-1-carboxylic acid tert-butyl

enyI) acryl oy Npiperidin 4-yl

ester Compound 19¢ (65 mg (89%), which was used in the next step without further
purification. MS m/z 405 (M+H)".
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- 125 -Exanple 23 [4-( 1Hpyrrol-3-yl)-piperidin-
1-yl]-{ 1-[(2)-3-(3,4,5-trifl uorophenyl) -

w@eooglsssk] - pi peridin-4-yl}-acetic acid (Cpd 1580T1/852005/032500

solution of 3-brono-I|-triiscpropylsilanyl-IHpyrrole
Compound 23a (2.42 g, 8.00 mmol, 1 eq) in THF (80 tnL)
was cooled to -78 0OC. tertgbuty] lithium( 1.7Min
pentane, 9.6 nL, 16.00 |, 2 eq) was added dropw se
with stirring. The m x was stirred for 26 mn and

Conpound 23b ( 1.87 8.00 mmol, 1 eq)
the mixture was stiKred)for an additional m ns. The
sol ution was warnmed Ne“room t enperat ur ith stirring
for 1.5 hrs. The ction was—p=&rtiti dned) between

Et CAc and wat erHand aqug | | ayer

Extracti on of the aqueops | ayer2wt
fol |l owed by conbi nat N of the oryg&nic ers, and
washing twice with oThe organlc yer was dried
over anhydrous Na2S ot hen filterd® ThaHfiltrate was
evaporated and the cru product was purifTRd via
silica gel chromatography (2: 1 hexanes:EtOAc) to

provid : Cls .
_tri I%gﬁ?tggéfggééou%ij ﬁ?(} (}65 mﬁ 0.1 mgqol IIS CHr%ep. rr(mjL) was treated with
TIaOforly). ilhe atitare van syt edé@t:‘eh'rs nfe3as (norvedlingacuo to

8 e %“‘ﬁﬁ?ﬁ% g Mg g0

(gi;pq,ridmdfl;-yl;bﬁ]angl‘@orr[poﬂndl—lﬂ)i (8BmR Tugrdthas gdascod=@] Bat vasFsed without
- 2H, H, broad s), 3.46 (2H, app

?Q‘Tﬁ‘b’%a%’)‘ ,M%}’{ﬁ%i%\giﬁ%m m, 1.42 (3H n), 1.08

(18H d, J=7.5 Hz). A solution of Conmpound 23c F(557

mg, 1.2 1 mol, 1 eq) in toluene (36 nL) was tyeated

with TsOHH 20 (19 ng, 0.098 mmol, 0.08 eq) \

stirred for 30 m ns at roumz,tFe;(me{ature. The r£action

was then partitioned betwem EL&AC and satuyated

aqueous NaHCO and t queous [T ayer was dissarded. The

organi c | ayer was d twiceswithyeyi ney—dried over

anhydrous Na2SO4 and filtered. IThe fi te was
evaporated to prQqvi a brown @
N

HJ Are
o EDCI, \
NH HOBT,
2 TFA EtsN Cpd 192

A solution of Compound 19d (88 mg, 0.16 mmol, | eq.) and palladium hydroxide (40

mg, 0.029 mmol, 0.18 eq) in methanol (10 mL) was sequentially purged with nitrogen and
hydrogen, then shaken under hydrogen (50 psi) for 16 hrs. After nitrogen purging, the reaction
mixture was filtered through celite and the filtrate was evaporated to provide the bis-
trifluoroacetate salt of 2-[4-(4-fluoro-phenyl)-piperidin-1-yl]-2-piperidin-4-yl-ethanol
Compound 19e, which was used in the next step without further purification. A portion of
Compound 19e (43 mg, 0.08 mmol, | eq) was dissolved in CH,Cl, (0.5 mL) and DMF (0.5
mL). 3-(3,5-difluoro-phenyl)-acrylic acid Compound 17¢ (15 mg, 0.08 mmol, | eq) was added,
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that was used without further purification. The oil
(0.61 mol, 1 eq) was dissolved in THF (10 nlL) and

wo e@ansad2 t h TBAF-H 20 (190 ng, 0.73 mol, 1.8CEU$2005/032500

The m xture was stirred fori830 mns at room
tenperature, then between Et OAc and water. The aqueous

Ifawed%mmp%g@bss mirkf, T BLY, EttNe(4@rp@a@B§ mln@/%reqm@ EDCI (17

washed Wwith brinée. The organlc ayer was rled ov
dPh P8 msnoa 2!Sxa): Blifomikiure wgsestirredid 0o empere@re/fas’2 hrs The solvent

SYRROL %Fd?eq b ﬁro%ex!re%u@wamggmmetbema el Aneqathchq
r omat ogr aphy hexanes:
&h@@rg@elcdp.y@q ygs- fpfy@‘reg langthy B‘)Uﬁ@JSGaYGr H@ﬁon*tfaczwquml\dﬁhrfé{zcb The
Jcoﬁ]@rnp@&x ﬂl@la?&'; @er*a%néa/!)ve?éfh%om@@n%ea%ﬁe&&gr% morated The
o)lntvvosepsasano VR ( CDJ
desui;tmgges]ﬂug@/as( Bifiegpy siBeazs! ¢hrespategraphg (477 1q ]2|% 2MANH3: MeOH in

‘:bT%C@) tozprgwd'e,lzdomzrfélu%i?’l%l('rlr mgd?%% a;%taﬂ 'f%a%%gflﬁg)v '473551\1-8}{)

2 40 (L%H)g tﬁé proéd§r@|oytkﬁ3ﬂ@f9 ﬁ@ﬂpmﬁpQQat@ ﬁe‘}igéms anfl st%gmg
nmol wt. % on carbon,
Oﬂ%wlsm?ol oeylrzGO@q?unﬁhofwmnwinmsn 11292 pmsreéequent i aI ly
purged with nitrogen (10 m ns) and hydrogen, then
préssuiNamed Wt h hydrogen (60 psi) and shaken for M®

hr s Theoor %S§U[£ 4‘(’1@§ro Bsp? 1"d‘ﬂd1 }1@3}@@0%’&{1 Wa§9

purged %pj rm ]|> g ,g’st te and

eva ora yI) E peri di ne
ouﬁwi‘sGS %?phw (éﬁﬁy@mm &S0 nethoxyH NIVRS07 (M+Na)

(CD’PCD phema)- WPE")dl yllgtheB -ipgdins)-y-grapgnqpe H, s), 5. 99

(IH s), 3. 13 (2H nm), 2.78 (2H, m, 2.62 (IH m,

1.93 (2H, m, 1.58 (2H, Mocedure of Exanple

land Conpou [ I yD-
trifluoro- p% Eﬁé@q‘g gl éIB%EI -‘(f"’%{'ﬁb}'f“ ‘%‘ﬁéu c
acid Corrpound Py ( Erlg dye oﬂﬁd 150.
ME mJi 476 (M+H) +. - 127 e
c2T)-1-{4-[I-(4-furo[ 2, 3- b] py i din-3-yl- gvp\@rl di n-1 -yl
)-2- hydroxy-ethyl]-piperidin- 1-yl
}-3-(3,4,5-trifluoro- BI?]enyI )- pr openong_&@H 248)

ﬁ&

“gc

o N~ Pd(PPhy)s © N*’
O?—/\C, - O>_<>-—\
o 50

O/\ 7 znel 0

A solution of #-butyl lithium (1.05M in hexanes, 695 mL, 1.7 eq) was added dropwise
to a solution of thiazole (43 pL, 0.60 mmol, 1.4 eq) in THF (1 mL) at -78°C and the mixture
was stirred for 20 mins. Freshly powdered zinc chloride (246 mg, 1.81 mmol, 4.2 eq) was
added and the mixture was warmed to room temperature with stirring. A solution of 4-
[ethoxycarbonyl-(4-trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridin-1-yl)-methyl]-
piperidine-l-carboxylic acid rert-butyl ester Compound 19a (216 mg, 0.43 mmol, 1 eq) in THF
(2 mL) and tetrakis triphenylphosphine palladium (50 mg, 0.043 mmol, 0.1 eq) were added to
the solution. The mixture was heated at reflux for | hr, then cooled and partitioned between

EtOAc and saturated NaHCOs. The organic layer was removed and the aqueous layer was
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- chr omat ogr aphy (

A sol ution of
4-[ et hoxycar bonyl - (4-tri fl uoronet hanesul f onyl oxy-3, 6-d

wo odosss2Hpyri din- 1 -yl)-met hyl]-pi peridi ne- PCT/US2005/032500

1-carboxylic acid rmbutyl 1iester Conpound 19a (200 ny,
0.40 nmmol, 1 eq),

‘Exéa&dﬁv fh Et@Ac O Thorp 06t 1ay8ed Dtk cdrbiredlall Biidd over anhydrous sodium
2] di oxabor m‘ﬁ'?‘%}bor’%i (also referred to as

6}1@8%.&&5&5‘?&? 8n F) To8ApaliAg residue \vasputifiedyya sificagg!

mmato]gr%ahg@)?htloQ@&S&ieym@&ﬂ@ﬂr@w&e A [elifdx fhrbohyl 4Q-tHER| -2-y1-3,6-
an I.C

i fb’gsoc%ﬁ -BHERY aﬁa&e&wlh@w@wdc@m&ﬂ aeiddprngptyl ester Compound 20a

di thh @ e b ondelac tME 1. 18.(vAHy12 nmmol, 0.03 eq) in

1, 4-dioxane (3 nL) was heated at 8Q0C for 4 hrs, The

reactl on m xture was cpgl ed and partiti oneg,\betvveen

Et OAc and brine. The 8rganic | ayer was relSDVed and the

aqueous | ayer was extrached with Et OAc. =r gani c
dri ed over anhydr sodi um
and evapor at ed t{Yovi de a -

| ayers were conbi nees
sulfate, then filtere
crude residue that purdifigdHri a si I fN gel

1 to 2:-1-hexanes: c) to provide
4-{ et hoxycar bon@l - 4, 8.,Hp, Bd(Dethx d@et t) [I
, 3, 2] di oxabor ol MeOH
yI) 3, 6-di hydr o- 2H-bny|d|n l-yl]- rrethyl _N
}- pi peridi ne- I-carj@gxy/hrcz acid tert-buge ps@er
Conmpound 24a (137 nyg, 0\72%) as a viscous Qil. Ms mz
479 (MrH)+. A sol uti of furo[ 2, 3-b] pyridkn-3-one
Compound 24c (124 ng, 0,92 nmol, 1 eq) in THF (7.5 nl)
was cooldddich@r cdBpRifd a0 165 %@t(ﬁpk Minbh | @ﬁ)qmmeez mL) was cooled to
addi ti on of LHI\/DS(IMln THF, 1.
é)qG; andrireatediwithdi AR M 41 THF é&Oﬂérl fggq)rwlﬁp Stifrl@n The mlxture was

syrr&hf%m“nt Eleh wﬁﬁegr{@;ofaﬁﬂ&ﬁwrit&e lafd d8rell R 2n WhitichaCrlhy. The
mmol, 1.1 eq) was ad the reaction was warned to

w&tlonm@ spquentiplle qwa@hqdherh vsqttirr(i(élduf bY% Na@H (3@ LIOoay water (90 uL).
tﬂ@ﬂu&\fﬁa‘&qga%{l&gm%xﬂlrggv J\@RSd fo-r”é] m1 sltgésn filfe% lﬂlrtoh%hga c%”é%@d and
residue was puri neutra Um na C roma

(13 pad vax a/ﬁ@gd PitOAOA oThp figcateomas evaporated and the reiultmg re51due purified

twa&ﬂaa&&me%ﬁ&g&w 1 oR1 16 728 S1oHf. 0l ﬂm%&@hpyo %\ﬂre%

ester ch was use ate
n@%ﬁpa@xleerplxtw @fcﬁnmemmﬁium Ti@rpp@ﬂyﬁtdmzwtﬁ \(le@jvecbn QOMeOH and

BAROH), 135669, 0,089 FRQU RO, 2%651an(1%9rg€@wu9n%% Mydroéer?’w%%bbled
and tetraki's(triphenyl phosphine) pall aél um
ohropgthgrivprure, @nd e @xyture pvas stirred under hydrogen for 3 hrs. The mixture was

purged with nitrogen, then filtered through celite and evaporated to provide (in 2 steps) 4-[2-
hydroxy-1-(4-thiazol-2-yl-piperidin- I -yl)-ethyl]-piperidine-1-carboxylic acid tert-butyl ester
Compound 20b (82 mg, 55%) as a pale foam that was used in the next step without further
purification. MS m/z 396 (M+H)".
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2M sodi um car bonate (0.4 nL) and 1, 4-di oxane (2 nl)
were added to a m crowave reaction vessel. The

we adoabsaser was subj ected to m crowave irradi at i peT/(H0AN32500

pMax, 11Q0C, 4.5 min ranp,12 mn hold) and then
cool ed. The reaction was partitioned between Et OAc and
saturated NaHCO3 and the organic |ayer renoved.,~lhe

aqueous | ayer was gx&gact edpu £, &t OAc and t h& or/gani ¢
| ayers were conbi n€d_gnd dri ed over anhydr ous i um
sulfate, then filtefe and Y ated. The lting

1: 1 hexanes: Et
4-[ethoxycarbon (4 furo[ 2, 3-b] yr|d|n 3-W -3, 6-di hyd
ro-2 Hpyridj | )-methyl]- pip*elldlnel -£anpoxylic
acid ferf-bu yI /ester Conpou 5 1 nyg,

nmz 470 (I\/H—|)+ & ol ution o Conmpound 24e (5 \]._Bg 0
. 11 mol, 1 é)ar\d ﬁ}O% pal I'di um on carbon (
0. 047 rmol n MeOH ML) was Cseqere iaI I y
pur ged vvlth mtrog and - 1 '
under a ball oon at phere ofg r
reaction mixture was purged with nitrogen, Yilfered
through celite, then evaporated and subjected
si lica gel chromat ography ( 1: 1

4 [et hoxyp(r:]Z:‘( ony(?l/:_ At?:)l g%?;’) was dissolved in CH,Cl; (2 mL) and cooled
bxp o5 wdh smrangll Tqu (ﬁ)eﬁmml:i] \nael adydd)d:rqsm‘tlmalngi ;}pqunenuredwseadreddar 3 hrs

Z\A?}BJ warmmﬁ ?o rolom%‘\?éoen% u ]ile S(Jf/lir'l_ll)dePe&O\’ed in \8”&4? p?ongib a crude
mgsidu@, ®Bi0h wanlsed (b teg)exinvaep vdithesofhmiged punificatibn. amﬂommocbfe}nis residue
t sol ytion of. Lithi
@&%ggﬁgmﬁtq eg)) \6‘15611“0 v?d n k}‘?—%@lw kgq 111E2?m%§%\é§?(§5r é%x é gj 5-
vdifltlmrsrphanyli)mgyhé glid Gevergbuby/ 18ddB trigoh @1 miriot, hieghwal addadniotiowed by
Q75 er

MR T iRt naa TS RALES B stucht T B ERoldS e 007

(rEmmL) 1 ed.)S%hE\laﬂ-thr@ &fdlﬁ‘rtl)rredanxd)owaérm’erz(nirE fawllp hrsTthen the solvent was
then filtered thro

oSl sl bl Dhseinlaasedttet R es sTRgHED:. The
cmgmlme;ehr fmad memtcﬁisanmﬂfeaqmapleyeatmdemmctpat oaaindeitdEH,Cl;. The
Lon}(bhnefi frzar[m lalyer Lg%r 19('1 Qve3 %lyijrrgupﬁg k§4,nne f1¥t!ar)ec-1 gﬁdqé(/%o%%ed. The

di'ne-1T=carb
exultmg residue was purified via silica gel chromatocraphy (2% to 10% 2M NH;-MeOH in

CH.Cl,) to provide Compound 194 (11 mg, 34%) as a tan foam. MS m/z 462 (M+H)".

Using the procedure of Example 20 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

195 (2E)-1-{4-[2-hydroxy-1-(4-thiazol-2-yl-piperidin-1-yl)-ethyl]- 480
piperidin-1-yl}-3-(3,4,5-trifluoro-phenyl)-propenone

196  (2E)-3-(3,4-dichloro-phenyl)-1-{4-[2-hydroxy-1-(4-thiazol-2-yl- 494

piperidin-1-yl)-ethyl]-piperidin-1-yl}-propenone
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15

- slowly warm ng

layer was extrdacte

ferr-butyl ester Conpound 24g ( 13 ng, quant) as a
clear filmthat was used in the next step w thout

wo wobhags2puri fication. M5 nfz 430 (MHH) +. - 1 BCEFBS2005/032500

solution of Conmpound 24g (1213 ng, 0.030 Mol , 1 eq) in
CH2A 2 (4 n.) was cooled to @C. TFA ( 1 nL) was added

and the reaction mxture waxasplepfed at 00C for 1 hr,
then roomtenperature for 2 hrs. The solvents were

renoved in vaéto-3dAd-difeore-phanybilrg-(Pdgdrare 1 ike2-

di ssol ved i n @pR@yPhenyD)-pipgridim ity Dierhy{lepiperiginy 1-y)-

Tri et hyl ami ne (0.017 mtopemng LCompsiund 2032q) , HOBt (4 nm,
0.033 mmol, 1. 1 eq), d
3-(3,4,5-trifluoropphény)-acrylic aci dogqﬁpTQ\gnd 18g
(6 my, 0.030 mol,/ 1 eg) were added and the_rgaction
was cooled to CI)C.(<£E§CI (7 mg, 0.036 mMmul./ 1.2 eq) was

added and the reacti on m xture was sti r(red\for 16 hrs,

0 Neem t enper ature. gThe; vents were
renmoved i n vacuo; thenHtt‘P%?}Q);ur\lAéé@g Si due was

di ssol ved in Cad ndz’palﬁ i 1 oned gmM at ur at ed
NaHCCb . The organjc bayer was renoved @nd\t he aqueous
th CH2A 2. The' or c layers
were conbined, drigd Gwer anhydrous sogjl umsyl f at e,
then filtered and evgporated to provid tho/cr ude

resi due, which was pukified via silica gely~

chr omat ogr aphy to provide Conpound 248 (7 my, 45% as

i‘_ Fil_ ?rt{e‘ﬁc{?ﬁ%%?@éﬁpéig Igé%?pé}-hé?)&gheg;]%)na %_nlg}/ogilrdg)i(r}/ﬁlace of
ythiaz@2hy hx}oz mmrdggé Wele-uydd)to prepade 4. {Bthblyichboron-0f- @h@&Nd Xy =phenyl)-

enon d. o o
BRSPSy oY i ablpireriine dratenel e s Sanpound
i21al yl ] - ethyl }-piperidin- :

1-yl)-3-(3,4,5-trifluoro-phenyl)-propenone (Cpd 188)
The r a@@qﬂtépn@.fgo@pmd ,21%200 ing[ @44 mmol, 1 eq) and palladium hydroxide

](%% %q Qgrbg’ﬁ, Xb ))v'tp?é H%,H@inﬂ; O.@)S Wnlol%t. lnyelq) i}n-npétl‘giﬁ&i (giinﬁs'wag"

sequentially purged with nitrogen and hydrogen, then pressurized under hydrogen (50 psi), the

mixture was shaken for 24 hrs. After purging with nitrogen, the reaction mixture was filtered
through celite and the filtrate was evaporated. The resulting residue was filtered through a plug
of silica (3:2:1 to 3:1:1 CH,Cl;:hexanes:EtOAc) to provide 4-{ethoxycarbonyl-[4-(2-methoxy-
phenyl)-piperidin-1-yl]-methyl }-piperidine-1-carboxylic acid tert-butyl ester Compound 21b
(58 mg, 29%) as a viscous oil. MS m/z 462 (M+H)".
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carboxylic acid /er/-butyl ester Conmpound 9d (220 np)
was enantionerically separated to provide a

wd2doplosp22- hydr oxy- | PCT/US2005/032500

-[4-(1//-indol -3-yl)-piperixdin-1-yl]-ethy

}-pi peridine-Icarboxylic acid rmbutyl ester Conpound
25a (60 ng, 55% and a 4- {(I/7) 2- hydroxy I-[
(I'//-indol -3-yl)-pip r|d|n I- -ethyl }-
-carboxylic acid® ‘a:; Conpound =25b

00,7, £, g ol ﬁ%%‘@%@%ﬁsairﬁa

Chi ral pak AD Co
ethanol). M 8 (MrHy8. (for eachn NOner). The

procedure o
Conmpound 9d used to prowide Conpound
5 12 ( MtH) Q ? \procedure of Exanple 9 and npound

25b in placg 0 Cbhpound 9d WE?E used to pro&ide
Conpound 18 Mz 5 12 éh%h&*a Usi ng the procedure

of Exanple 25 ﬁwnLthhe exteption” of t e phase
bei ng changed frdh1 Stheptﬂﬁe_Ln ethaE@Fg?o 5%

et hanol in hepta and known approprlate reagents and
starting materials, the follow ng conpouﬁa t he

i nvention were prepared Cpd Nanme M5 132 -Cp FNarre VS

180

(2>3 (/Gbcﬁut%hfofa&ﬁlpotﬁheﬂybﬁﬂ 043 ﬁﬂoW%thdM{P(M -rhi=)[whrs Cdoled to

}0 Bab%ﬁr‘?aéﬁdﬁ”‘th]_L‘9j}}4 (degﬁgn@of‘él] 5 ecll)]wnhtigyrlmg After 1 hr, the mixture
(wak vﬁrrﬁe% t8 rdbinf ﬂehﬁ@é’r@fufé"hﬂ@wr)ed fdr-ab 41d<{1t1((n11f | e Zl‘hQYéiEtQ?ﬁMvas
1-[4-(4- met hoxy- 485 é eridin- 1-yl] %
}sg%ebtéql]y dprgicherd ‘X/’F}’)W‘”ﬁ‘?‘rd%éh%ﬁ 4 @gg)ﬁlp(péngnd water (27 uL) he mixture
[véa[s (sm;?aazml( TALRA RN rr@RE bugh RICPRE bl Md kireYab whs washed with EtOAc.
diPe Filfentes “ﬁrﬁeewywatat%rwdoww&dpv pethpe! f2 mly| A solgiarof ¢N HClin
Eh‘?dx‘én&@dldéﬁi&i)ropwxse with stirring. The mixture was stirred for 3 hrs, then the solvent
was removed in vacuo and the residue dissolved in DMF (1 mL). 3-(3,5-difluoro-phenyl)-

acrylic acid Compound 17¢ (20 mg, 0.11 mmol, 1 eq) was added, followed by HOBt (16 mg,
0.12 mmol, 1.1 eq), Etz:N (46 uL, 0.33 mmol, 3 eq) and EDCI (23 mg, 0.12 mmol, 1.1 eq). The
mixture was stirred at room temperature for 16 hrs. The solvent was evaporated to provide a
residue that was partitioned between CH,Cl, and sat. NaHCO3. The organic layer was removed
and the aqueous layer was extracted again with CH,Cl,. The combined organic layers were
dried over anhydrous Na,SQO,, then filtered and evaporated. The resulting reéidue was purified
by silica gel chromatography (2% to 10% 2M NH;-MeOH in CH,Cl;) to provide Compound
203 (12 mg, 23%) as a pale foam. MS m/z 485 (M+H)".

Using the procedure of Example 21 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

200 3-(3,5-difluoro-phenyl)-1-{4-[2-hydroxy-1-(3',4',5',6'-tetrahydro-2'H- 456
[2,4']bipyridinyl-1'-yl)-ethyl]-piperidin-1-yl}-propenone

- 122 -



A sol ution of benzylam ne (655 nL, 6.00 mml, 3 eq),
4- car boxynet hyl - pi peri di ne-1 - carboxylic acid

w0 esob/kisey|l ester Conpound 26a (487 ng, 2. 00 nmpal/psSi05/032500
eq) and DVAP (24 ng, 0.20 msol, 0.1 eq) in CH2A 2 (5
m.) was treated with EDCl (422 ng, 2.20 nmol, 1. 1
eq). The nmixture was stirregdaf@e216 hrs, then the
reaction m xture was poured into Et OAc, and
sequent i al | - \rasnéeF)u qﬂwaTh“IPPﬁ%mygéﬂﬁﬁﬁﬂéd
NaHCO and br ¥He?l4thE- lﬂ)qoé’éﬁ’l)cpll?eé iz -yl thy) rasefamide r
anhydrous sodi um sul fate, t @A 24P tered and evapor at ed
to provide 4-
(benzyl car banoyl - |') - pi peridine-|-carg I|c acid
tert-butyl ester 26b (455 ng, 69¢
solid that was used the next step mﬁthou‘,ﬂ rther
purification. Ms mlz/355 (MtH) +. A solutio
Compound 26b (93 0.28 nmol) in CH2d 2
was cooled to QOC h shtlo bge TFA (0.2
added dropwi se and the reaQLhQn m xture S stirred-
for 4 - 133 ghy's. \The sol verjc, wer & r d in vacuo

to provide V-benzyl -2 pi peri di n-4- yi - 3BetAniNde,
trifluoroacetate salf Conpound 26c (96 % as a
clear oil that used.in the next step w hout
further purificg?ﬁg ) iée procedure of EX#mfeC1 and
3-(3.5-difluoro-phengly-acryl oyl chloride ound 12b
in place of 3-(3,4, rifluoro-phenyl)-acr I

chl oride Conpound | a was used to prepare brono-{
| - [ 3- (8 s@utétinfolf Qdﬁmmp’ﬂbelnw ()l Heaodoy-BoyHjippidper-yidiethyy - gvpberldme -

}c_arabceeé¥tl{c%cx éerggtgolrggt%r ?org%ounc% I-E)h@3 Pr OCQ uf e010f1 ecll;)xm %TIQI 81 (mL)
1we{:3x=eét8d 4jthdiopivise Miﬁtmnra)émeha anh&dﬂic;el(ﬁ)w L]L BiOpetrhal) (neq4-f(yl|owed by

S AN e i T

10 t\(blqni'e@Weﬁbeeﬁﬁmsb(Drumudéﬂ the\Bsuling r&ddde divkdt)ed.in OBLClg Afae washing
R T
i filseesdt andrR vapgeragedp Tepameédresidue was subjected to silica gel chromatography (2% to
10% 2M MeOH-NH; in CH,Cl,) to proVide 4-{2-acetylamino-1-[4-(1H-indol-3-y])-piperidin-1-
yl]-ethyl}-piperidine-1-carboxylic acid rerr-butyl ester Compound 22a (385 mg, 81%) as a
15 white foam. MS m/z 469 (M+H)".

ooy —NH
22a >=o 2 TFA
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Cpd Nane M5 149
[ 4- (benzyl car banoyl - met hyl ) -pi peridin-1 -yl]-{

wo 2006836537 (3, 4,5- 558 trifluoro-phenyl PCT/US2005/032500

15

)-acryl oyl ]-piperidin-4-yli4-acetic acid 134 -Exanple

27 (2E)- 1-(4-{ 2-chloro

1-[4- (Ars&mdﬂro@CBﬂF&MB)zzi) (B8 hlgdd M5 mroklid €H,CI, (6 mL) was treated with
-3-(4-trifluoromethyl - phenyl

et hyl }-pi peridin %
e% r{@lf) 815:299? 1orEfuer% Uasos@rrﬁql_for ) hyspt PeBl t;mgﬁﬁ@ure he mixture
r@is*&@zﬁ%%&@dﬂ@ﬂb&hes@m sbligen( 2940 m@olQﬁﬁ)-W@rMm-‘l‘%ﬂ]ez -piperidin-4-yl-

added to a solution of Conpound Q

Ly dqewffﬁtéwwlﬂiﬂoacef%saﬂﬁ%rww%§ Wing 8a%éﬁs & Bgneil that was
t BRI Ak EstdpQlithud TiSher bt aGON&BNMA 838G 14 vacuo for

0.5 hrs. The resulting residue was purified via
preparative TLC with 50% Et QAc/ Hexane to provide

- Conpound 247 (7 ngy, 329 . B g,z 539 (M+H) +. ing the
procedure of Exanpte, 27 an nown appropria ents
and starting mate t he | 1 ow ng conmpoundgs. t he
i nvention were prep&redt Cpd Name MS 245 (2E -(4-{
2-chl oro- 1-[4-(4-chf®ro-ph - pi peridi
1-yl]-ethyl }- ) NH
pi peridin-I-yl)-3 4-di I oropenone

Bi ol ogi cal Acti vi Ny Y
subj ected top varKous repres ﬁtlve bi ol ogi tests.
The results H h tests % 'intended to ustrate
the inventi’‘on in @ non- |Iﬁ1§ g f ashi on. a 28
MCP- | Recepto&zgi NG Assa¥_Ln THP-1 Cell's THP-1
celI's were obtail ned.Zftam Areri@an Type Cul tur

Col | ection (Manassas, VA, DMF

F
F

A solution of Compound 22b (66 mg, 0.11 mmol, | eq) and 3-(3,5-difluoro-phenyl)-
acrylic acid Compound 17¢ (24 mg, 0.12 mmol, 1.1 eq) in CH,Cl, (1 mL) and DMF (0.5 mL)
was treated with triethylamine (61 uL, 0.44 mmol, 4 eq), HOBt (16 mg, 0.12 mmol, 1.1 eq),
and EDCI (23 mg, 0.12 mmol, 1.1 eq) and the reaction was stirred for 16 hrs at room
temperature. The solvents were removed in vacuo, and the resulting residue partitioned
between CH,Cl; and saturated NaHCO;. The organic layer was removed, and the aqueous
layer extracted with CH,Cl,. The organic extracts were combined, dried over aﬁhydrous
sodium sulfate, filtered, and evaporated to provide a crude residue that was purified via silica
gel chromatography (2% to 10% gradient of 2M MeOH-NH; in CH,Cl,) to afford Compound
214 (29 mg, 49%) as a tan foam. MS m/z 535 (M+H)".

Using the procedure of Example 22 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name MS

213 N-(2-[4-(1H-indol-3-y])-piperidin-1-yl]-2-{ |-[(2£)-3-(3,4,5-trifluoro- 553
phenyl)-acryloy!]-piperidin-4-yl}-ethyl)-acetamide

215 N-{2-{1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-2-[4- 567
(1H-indol-3-yl)-piperidin-1-ylj-ethyl} -acetamide

216 N-({2-[4-(1H-indol-3-y])-piperidin-1-yi]-2-{ 1-[(2E)-3-m-tolyl- 513
acryloyl]-piperidin-4-yl }-ethyl)-acetamide
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USA). The THP-1 cells were grown in RPM -1640
suppl enmented with 10% fetal bovine serum- 135 -in a
whoossadsdseed 5% CO2 at nosphere at 370C. The cel PCcOEsB0$/§32500
was mai nt ai ned between 0.5x350 6 cells/nL. THP-1 cells
were incubated with 0.5 nM 125 | | abel ed MCP-I
(Rejki QzElmer Life Sciences, Inc. Boston, MA) in thgg

MEP7 14 Ragvirrgpet dinkl H-mdpntaipoinegdinng -whyit-est 556
conpouPpigerfdie- bearsuy e agid @&ﬁ@hllqiio -aheghwelide plate. Cells
werig tRep.(harmegsiedy patp@noanfll hiter-piatea-dried, and 520
m of Mﬂ@br@ﬁﬁuhpmpr@@yl)ﬂmyl Agdertdon- e@gtbtrvw} AcemBho%t es

ik AL e, s Bt e
Life SETERUERPETIESYRFIDOFRCERIRIS Bl ank val ues (buffer

or29) NeR¢4-slibindaleX-glpiperddin-alyl]-2 all- (25 - @3k, Brrifig ofor eatsasl
val ueSpIWaylemsalmdap'eehctin}ztwehétml)sfotrmaaaiﬂed values. 1 mM

L R S A R o

the |nvent|on

Wréte A 2ticgBE At (é- dwsééor%@henblw@vﬁé&pfps@dla 4pdt-gileul 883
conpoufld-indeid-Yepiewin-i whicdivtirformdanddeor ovi ded at a t est
C @16 eNNF(@4-0H-Bilo1 25y IMperlakl §1)1-] mfizdid-inqplypf MCP- g9
B| ndl n@rylgylpplg,mn 90 -iH oggsmima@o d 1C30 1 0. 253

174 15 3 3.8 89
0 305 %iéigg ‘(Z)Y%Eclquds EEE 1% BE) hy1>5f09ma8n%de MREE

225 N-(2-[4-(1H- mdol 3-yD)-piperidin-1-yl]-2-{ 1-[(2E)-3-thiophen-3-yl- 491
acryloyl]-piperidin-4-yl}-ethyl)- formamlde

226 4-{2-formylamino-1-[4-(1H-indol-3-yl)-piperidin-1-yl}-ethyl}- 542
piperidine-1-carboxylic acid (3,4-dichloro-phenyl)-amide

228  l-ethyl-3-(2-[4-(1H-indol-3-yD)-piperidin-1-yi]-2-{ 1-{(2E)-3-(3,4,5- 582

trifluoro-phenyl)-acryloyl]-piperidin-4-yl }-ethyl)-urea

229 1-{2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl }-2-[4- 564
(1H-indol-3-yl)-piperidin-1-yl]-ethyl } -3-ethyl-urea

230 1-{2-{1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-y1}-2-[4- 596
(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-3-ethyl-urea

231 1-ethyl-3-(2-[4-(1H-indol-3-yl)-piperidin-1-yl]-2-{ 1-[(2E)-3-m-tolyl- 542
acryloyl]-piperidin-4-yl}-ethyl)-urea

232 l-ethyl-3-(2-[4-(1H-indol-3-yl)-piperidin-1-yl}-2-{ 1-[(2E)-3-(3- 596
trifluoromethyl-phenyl)-acryloyl]-piperidin-4-yl }-ethyl)-urea

233 1-{2-{1-[(2E)-3-(3-bromo-4-flucro-phenyl)-acryloyl]-piperidin-4-yl}- 624

2-[4-(1H-indol-3-yl)-piperidin-1-yl]-ethyl}-3-ethyl-urea

238  (2-[4-(1H-indol-3-yl)-piperidin-1-y1]-2-{ 1-[(2E)-3-(3,4,5-trifluoro- 569
phenyl)-acryloyl]-piperidin-4-y1}-ethyl)-carbamic acid methyl ester

239 {2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-y1}-2-[4- 551
(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-carbamic acid methy! ester

240 {2-{1-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-2-{4- 583

(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-carbamic acid methyl ester
241 (2-[4-(1H-indol-3-yl)-piperidin-1-yl]-2-{ 1-[(2E)-3-m-tolyl-acryloyl]- 529
piperidin-4-yl}-ethyl)-carbamic acid methyl ester

252 N-{2-{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-2-[4- 578
(1H-indol-3-y])-piperidin-1-yl]-ethyl }-2-dimethylamino-acetamide
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7 0.02 9 3 0.004 179 0.23 8 0.065 94 0.01 180 0.07 9
0.035 95 0.02 181 0.04 10 8.6 96 0.12 182 0.33 1 1

wQ@2@6/636377 0. 25 183 0.47 12 0.41 9 8 0.89 184 1r@I/i$2005/032500

0.001 99 0.81 185 0.84 14 (6364 100 0.43 186 0.36 15
0.015 101 0.02 187 0.0006 16 0.03 102 0.26 188 0. 0295
17 0.16 103 0.07 189 0.17 ERa@pi003d 104 0.09 190 0.21
19 0.01 105 0,09 191 0.1 20 0.024 106 Q.02 192 0.22 2
1 3.4 107 1481Hexe3v)-piperidichy A g 3 A g flesser

| C 50 22 0. ozshewésfamlewépt?eadlzfﬂ?l}zacstlﬁf}ceﬁ@iéémo 02
195 3.3 24 0.01 100 6.8 196 5.7 25 O. oo7éﬁ%; 11.2 197

1.2 26 0.02 112 0, 004,498-#L.0086 2 7 0.0& 113 0. 006
1990022801114N035—206—? \
S\ )
23b O
Br 23a 23
CbzN CbzN ¢

A solution of 3-bromo-1-triisopropylsilanyl-1H-pyrrole Compound 23a (2.42 g, 8.00
mmol, 1 eq) in THF (80 mL) was cooled to -78°C. rert-butyl lithium (1.7M in pentane, 9.6
mL, 16.00 mmol, 2 eq) was added dropwise with stirring. The mixture was stirred for 20 min
and 4-oxo-piperidine-1-carboxylic acid benzyl ester Compound 23b (1.87 g, 8.00 mmol, 1 eq)
was added and the mixture was stirred for an additional 20 mins. The solution was warmed to
room temperature with stirring for 1.5 hrs. The reaction was partitioned between EtOAc and
water and the aqueous layer was removed. Extraction of the aqueous layer with EtOAc was
followed by combination of the organic layers, and washing twice with brine. The organic
layer was dried over anhydrous Na,SOy, then filtered. The filtrate was evaporated and the
crude product was purified via silica gel chromatography (2:1 hexanes:EtOAc) to provide 4-
hydroxy-4-(1-triisopropylsilanyl-1H-pyrrol-3-yl)-piperidine- [ -carboxylic acid benzyl ester
Compound 23c (2.71 g, 74%) as a clear oil. 'H NMR (CDCls, 400 MHz) 8: 7.39-7.28 (SH, m),
6.72 (1H, dd, J=2.6, 2.6 Hz), 6.68 (1H, dd, J=1.7, 1.7 Hz), 6.27 (1H, dd, J=3.0, 1.5 Hz), 5.14
(2H, s), 3.84 (2H, broad s), 3.46 (2H, app t, J=10.3 Hz), 2.04-1.81 (4H, m), 1.42 (3H, m), 1.08
(18H.d, J=7.5 Hz).

TIPS H
N N
\ // 1.TsOH, PhMe, \ /)
—_—
OH 2 TBAF-H,0, THF /=
CbzN 23¢c CbzN 23d

A solution of Compound 23c¢ (557 mg, 1.2]1 mmol, 1 eq) in toluene (36 mL) was
treated with TsOH-H,0 (19 mg, 0.098 mmol, 0.08 eq) and stirred for 30 mins at room
temperature. The reaction was then partitioned between EtOAc and saturated aqueous
NaHCO; and the aqueous layer was discarded. The organic layer was washed twice with brine,
dried over anhydrous Na,SOy; and filtered. The filtrate was evaporated to provide a brown oil
that was used without further purification. The oil (0.61 mmol, | eq) was dissolved in THF (10
mL) and treated with TBAF-H,0 (190 mg, 0.73 mmol, 1.2 eq). The mixture was stirred for 30

mins at room temperature, then between EtOAc and water. The aqueous layer was discarded
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29 0.024 115 0.32 201 0.001 30 0.017 116 0.0006 202

0.0193 3 1 0.008 117 1 203 0.51 32 1.1 118 3.2 204
W®2006436337 0. 72 119 0.01 205 0.04 34 0.01 120 OrOBURKIBS/@32500

35 0.008 121 0.0002 207 O.2r 36 0.008 122 0.04 208

0.215 37 0.655 123 0.009 209 52% 3 8 0.02 124 0.13 210

&nB%e&r@ﬁ& 1dy2bwis WasBddlwith $tthe 4 Thdor@imiclidfPer 2vad deleio vorBlHh ¥irous

: 007 128 0,
ey (e Sse grgganried p Plaie WO feaRrpy silca
0ge]].éhrdrﬁélto§‘a;91y217 hkadds: OB Do Qblidd 32 18-p9hrol23L 81).8,63dihydirof2 H-
0.01 133 0.010 219 0.34 4 8 0.0 .3 0.44 4 9 .
003551 387451 553 gy e 6ormppyad 248160 552 g g vy en il
5 OHNMRICO.08, L23142)3: 7.38-7.26 (5H, m), 6.75 (1H, s), 6.67 (1H, dd, J=2.0, 2.7 Hz),
6.23 (1H, dd, J=1.4, 2.8 Hz), 5.78 (1H, s); 5.13 (2H, 5), 4.05 (2H, 5), 3.63 (2H, s5), 2.40 (2H, s).

\ / H2 Pd(OH),
MeOH
CbzN 23d

A solution of Compound 23d (64 mg, 0.23 mmol, 1 eq) and Pd(OH), (20 wt. % on
carbon, 40 mg, 0.057 mmol, 0.25 eq) in MeOH (13 mL) was sequentially purged with nitrogen
10 (10 mins) and hydrogen, then pressurized with hydrogen (60 psi) and shaken for 16 hrs. The
pressure was released and the solution was purged with nitrogen, then filtered through Celite
and evaporated to provide 4-(1H-pyrrol-3-yl)-piperidine Compound 23d (32 mg, 94%) as a
white solid. 'H NMR (CD;0D, 400 MHz) 8: 6.63 (1H, 5), 6.53 (1H, ), 5.99 (IH, s), 3.13 (2H,
m), 2.78 (2H, m), 2.62 (1H, m), 1.93 (2H, m), 1.58 (2H, m).

Z “NH
H -
0 Br N

\
HO% HO N
N
4o =0 HN—/ 23 O)_b
\ — N
F
F F

CHLCN, Cpd 150 o
TEA,
Reflux \
F
£ F

The procedure of Example 1 and Compound 23d in place of bromo-{1-[3-(3,4,5-

15

trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid Compound 1e were used to provide
Compound 150. MS m/z 476 (M+H)".
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52 0,03 138 0.172 224 54%5 3 0.006 139 0.02 225 1.3
54 1.4 140 1.6 226 2.1 55 0 .115 141 0,34 227 0.96 56

w®236/036527 0. 005 228 2.4 5 7 0,02 143 0.01 229 HCTUS2085/032500

10

15

20

0.09 144 0,05 230 2.1 - 13m8-Cpd |1 C50 Cpd 1 C50 Cpd

| C50 59 0.21 145 5.85 231 4.6 60 0.04 146 0.007 232 4
6 1 0.12 147 0.15 233 0. 66 Ea2nPe08 148 8.8 234 11.2 6
3 1.61 149 16,6 235 0.03 64 0.02 150 1.6 236 0.02 65
0.353 151 0. (3237 3:(415oRe-alpyriin-15bpiperglipdg2-4 67
0. 845 153 0. Opoyzshvil-grgidn-531}150.49-vifluowephgnyd)- 69
14.2 155 0.207 241 58% Porren@esCasd8p, 08 242 0.23 7 1
0.02 157 0.44 243 0.09 72 0.03 158 0.1 244\g<§2‘73

0.15 159 0.27 245 2.17
oTf o

o
BB, o N
5 d o
24a g
} PdCla(dppf),

= )
19a >=O KOAc, N
Q y 24bo>:O

)( dioxane

A solution of 4-[ethoxycarbonyl-(4-trifluoromethanesulfonyloxy-3,6-dihydro-2H-

(ﬁj& B-O .
N j: O\ /O ( o )
N

pyridin-1-yl)-methyl]-piperidine-1-carboxylic acid tert-butyl ester Compound 19a (200 mg,
0.40 mmol, 1 eq), 4.4,5,5,4',4",5",5"-octamethyl-[2,2']bi[[1,3,2]dioxaborolanyl] (also referred to
as bis-pinacolato-diboron) Compound 24a (112 mg, 0.44 mmol, 1.1 eq), potassium acetate (118
mg, 1.20 mmol, 3 eq) and dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium
dichloromethane adduct (10 mg, 0.012 mmol, 0.03 eq) in 1,4-dioxane (3 mL) was heated at
80°C for 4 hrs. The reaction mixture was cooled and partitioned between EtOAc and brine.
The organic layer was removed and the aqueous layer was extracted with EtOAc. The organic
layers were combined, dried over anhydrous sodium sulfate, then filtered and evaporated to
provide a crude residue that was purified via silica gel chromatography (3:1 to 2:1
hexanes:EtOAc) to provide 4-{ethoxycarbony!-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
y1)-3,6-dihydro-2H-pyridin-1-yl]-methyl }-piperidine-1-carboxylic acid rert-butyl ester
Compound 24a (137 mg, 72%) as a viscous oil. MS m/z 479 (M+H)".

1. LHMDS,

© —N THF o =N
- - \

N N

A solution of furo[2,3-b]pyridin-3-one Compound 24¢ (124 mg, 0.92 mmol, 1 eq) in
THF (7.5 mL) was cooled to ~78°C and treated with dropwise addition of LHMDS (IM in
THF, I mL, 1.01 mmol, 1.1 eq). The mixture was stirred for 30 min, then N-phenyl-
trifluoromethanesulfonimide (361 mg, 1.01 mmol, 1.1 eq) was added and the reaction was

warmed to 0°C. The mixture was then stirred for 1 hr at 0°C, then evaporated to dryness. The

- 128 -



74 0.005 160 56% 246 0.07 75 0.004 161 0.05 247 53% 76

0.002 162 0.007 248 1.9 77 0.07 163 0,03 249 0.02 7 8
w®20a4/04647 0. 01 250 2.9 79 0.008 165 0.08 251 OpGRUSDN5/032500

0.078 166 0.006 252 5.8 8 1290.03 167 0.073 253 42% 82

0.11 168 0.02 254 0.12 83 0.004 169 0.057 255 2.4 84

ZeSRtthg Orde Mld@és‘ﬁas%)'ﬁf;ﬁl&ﬁb}oneﬂ}t?a ]amvnngi c@%ﬁtc%i%a%hp(ﬂl BRanes EtOAc)

0.21 é?Z 0, 032 259 002 Exa %P | nduced

AP RTTNEBIr Y BATe B opi aerﬁﬁvrvz P>§‘d Yjesiepf-prapqpar &4d, which

platued idineda@Bns the Yiedkte§ X 10 cells/ niL (100 ni/well)

into poly-D lysine coated clear bottom black 96 well

pl ates. The cells re loaded with 5 mM fluo-3 for 45

m nutes. The fl uo- 3 washed of f and cel I ver e

i ncubated with var \I n oncentrations of tiesf” conpound
for 15 ninutes. TheBthange bn cal ciumion
concentration upGmA\additio 2 mv

det ermi ned usi n§y FLEPR and ed to\vehicle. - 138
-Table 2 1is®s I¥50 val use {4<ar I nhicoi t i of MCP- 1
induced infl f cal C|_u_m_|_ans_gl\he an |1 C50 val ue
was not obtaPne ra ;g I €onp
percent inhibiti on 'S pmaggbgi at a)tést goncentration
of 25 nM 1,4-dioxane N

24b >:

A solution of Compound 24b (94 mg, 0.20 mmol, ! eq), Compound 24d (70 mg, 0.26
mmol, 1.3 eq), and tetrakis(triphenylphosphine) palladium (10 mg, 0.0087 mmol, 0.04 eq) in
2M sodium carbonate (0.4 mL) and 1,4-dioxane (2 mL) were added to a microwave reaction
vessel. The solution was subjected to microwave irradiation (250W pMax, 110‘"C, 4.5 min
ramp, 5 min hold) and then cooled. The reaction was partitioned between EtOAc and saturated
NaHCO3 and the organic layer removed. The aqueous layer was extracted with EtOAc and the
organic layers were combined and dried over anhydrous sodium sulfate, then filtered and
evaporated. The resulting residue was subjected to silica gel chromatography (1:1
hexanes:EtOAc) to provide 4-[ethoxycarbonyl-(4-furo[2,3-b]pyridin-3-yl-3,6-dihydro-2H-
pyridin-1-yl)-methyl]-piperidine-1-carboxylic acid tert-butyl ester Compound 24e (51 mg,
54%). MS m/z 470 (M+H)".

\

Q N 1, 10% Paic O
—_—
Q MeOH 0

) VAN
=0

0 24f

Ss =S

A solution of Compound 24e (51 mg, 0.11 mmol, | eq) and 10% palladium on carbon

(50 mg, 0.047 mmol, 0.43 eq) in MeOH (2 mL) was sequentially purged with nitrogen and
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Table 2 Inhibition of MCP- 1 |Induced Cal cium | on
Influx 1C50 (mMV) Cpd IC50 Cpd I C50 Cpd 1 C50 6 0.005
wd 36036317 187 0. 00005 9 0.002 138 1.29 188 0. ORC1/BS2005/032500
0.004 139 0.04 189 0.16 1413.13 141 6.9 190 0.25 6 5
0.12 142 0.03 191 0.17 87 0.36 143 0.08 192 0.17 8 8

Ohyﬂﬂo dtdhdkiiBedihdels &ﬂo&%tgo%hr@éﬁ}g@ c%@n 98¢ QPSOQQQI%H.&IOIJ- mixture
0. 89 147 0.6, 199 glt004 96 0.14 1 007 201 0.000

78 Roreed gyAh aitgegp Sltgredhpugh eelite, g %Of@feéAndz@liweste@toglhca gel

204 o, vie 3 .
1ch?03 2 ééﬂi’/ql 40207 @1953&9%2}98&% 6té ovie %etﬁ&%e&b lg@fjdro23

0
olygidiedyapsrsi | ol owshyliperidpe- 11061b°ey Fgciyg-putgigsigpGompound
5 024k 314162 209.982n214M8. 184706141 163 0.01 215 0.02

Compound 24f (14 mg, 0.030 mmol, 1 eq) was dissolved in THF and cooled to 0°C. A
solution of lithium aluminum hydride (1M in THF, 0.045 mL, 0.045 mmol, 1.5 eq) was added
dropwise with stirring, followed by additional lithium aluminum hydride solution (0.075 mL)

10 overa?2 hrperiod. The reaction was quenched by successive addition of water (5§ uL.), 15%
NaOH (5 uL), and water (15 uL). The solution was stirred for 1 hr, then filtered through celite
and the solids were washed with EtOAc. The combined filtrates were evaporated to provide 4-
[1-(4-furo[2,3-b]pyridin-3-y]-piperidin-1‘-yl)-2-hydroxy-‘ethyl]-piperidine-1‘-carboxylic acid
tert-butyl ester Compound 24g (13 mg, quant) as a clear film that was used in the next step

15 without further purification. MS m/z 430 (M+H)".

\o /N’ 1. TFA, CHxCly

o’ 2 Ho
o
N y oo
Ho% :
N BOE F
Yo - Cpd 248
EDCI,

HOBT,
)( EtzN E
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108 0.01 164 0.009 216 1.8 109 0.03 165 0.1 1 217 2
112 0.0006 166 0.008 218 1.9 113 0.001 167 0.03 219
WO 2Me/bi6520. 21 168 0. 01 220 0.96 115 0.18 169 Opdiuideés/032500
0.87 116 0.002 170 0.01 23®11.8 119 0.008 171 0.007
235 0.02 120 0.001 172 0.02 236 0.03 121 0.0001 173
21% 23/solutidd ol CEmEhubd 4 (17 Mg20.G0 rﬁrﬁ@l De@4n ﬂ:%l@(@ﬁﬁ) was cooled

F34co 6 678238451 8 ma R G e RS T B! G nen room
1ehpethnde ol 8BirsD . The scﬁﬁeﬁhts@v&tﬁreﬂr@%dﬂn 02 ud 8dd Be dBuldBBredd R was
o s b st b am et LD
5 MdH (486, €03 Moxelpl eq)3ard 3-(3,4,5-trifluoro-phenyl)-acrylic acid Compound 18g
(6 mg, 0.030 mmol, 1 eq) were added and the reaction was cooled to 0°C. EDCI (7 mg, 0.036
mmol, 1.2 eq) was added and the reaction mixture was stirred for 16 hrs, slowly warming to
room temperature. The solvents were removed in vacuo, then the resulting residue was
dissolved in CH,Cl, and partitioned with saturated NaHCO3. The organic layer was removed
10 and the aqueous layer was extracted with CH,Cl,. The organic layers were combined, dried
over anhydrous sodium sulfate, then filtered and evaporated to provide a crude residue, which
was purified via silica gel chromatography to provide Compound 248 (7 mg, 45%) as a pale

foam.

Example 25

15 (2E)-1-(4-{(15)-2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-
yl]-ethyl}-piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone
(Cpd 187)
(2E)-1-(4-{(1R)-2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-
yl]-ethyl}-piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone
20 (Cpd 188)

mf@ go g
bﬁo

Chiral Column %
HH
5a

25b

2 AR 0

The racemic 4-{2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-piperidine-1-
carboxylic acid rert-butyl ester Compound 9d (220 mg) was enantiomerically separated to
provide a 4-{(15)-2-hydroxy-1-[4-(1 H-indol-3-yl)-piperidin-1-yl]-ethyl }-piperidine-1-

25 carboxylic acid rerz-butyl ester Compound 25a (60 mg, 55%) and a 4-{(1R)-2-hydroxy-1-[4-
(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-piperidine-1-carboxylic acid rert-butyl ester Compound
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MCP-1 | nduced Chenptaxis in THP-I Cells MCP-1 induced
chenptaxis was run in a 24-well chenotaxi s chanber

wOBeN36d507 01 ng/ mL) was added to the | ower chambBUSENK032500

100 nL of THP-I cells ( 1 %3210 7 cell/m) was added to
the top chanber. Varying concentrati ons of test
CIRNEVRAE, 358) QiarddaHH @ ahhﬁna&dgpapap dslhgoa tmmgk %@c%hﬁm (Mobile

Cells were allowed to chenotax f hours at 37
awdses%"/cbyzptanm ghanguoMSgrz f‘%ﬂ"éﬁ)l éfort%aft BRIy r at ed
to the bottom chanber was taken and counted then
conpared to vehicle. Table 3 |} IC 0 values for
i nhibition of MCP-1 induced Chéqp axis. Wiere an | Qo
val ue was not obtained for a parti oW ar conpound, the
percent inhibition is provided g test concentration
of 25 nM Table 3 Inhibition e~ MCP-1 |Induced |

“Chenptaxis 1 G50 (mM) Cpd 1C54 Cpd 1 G50 Cpd 1C50 2 1.81

8 50,19 159 0.86 6 0,00%386 ¥;28 161 0.09 7 0.008 87
1 162 0.02 8 0.01 8 8 0.24 3 0.15 9 0.02 89 0.21 164
0.04 13 0.006 9 1 0.27 165 0. 14 0.07 9 2 0.1 166
0.03 15 0,006 9 3 0.02 167 0\O3/16 0.02 9 4 0,01 168
0.04 17 0.02 9 5 0.02 169 0.0

Cpd 187

o]

F F
The procedure of Example 9 and Compound 25a in place of Compound 9d were used
to provide Compound 187. MS m/z 512 M+H)".

g
5
=N

The procedure of Example 9 and Compound 25b in place of Compound 9d were used
to provide Compound 188. MS m/z 512 (M+H)".

Using the procedure‘of Example 25 (with the exception of the mobile phase being
changed from 15% heptane in ethanol to 15% ethanol in heptane) and known appropriate

reagents and starting materials, the following compounds of the invention were prepared:

Cpd Name MS
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18 0.008 9 6 0.08 170 0.009 19 0.004 9 7 0.23 171

0.006 - 140 -Cpd 1C50 Cpd 1C50 Cpd 1C50 20 0.01 98 2.2
waAZe03d337 22 0.004 99 2.5 173 0.13 23 0, 003 10PCDUS2H05/032500

174 0.45 24 0.0007 101 0O.1433175 0.3 25 0.01 102 0. 23

176 0.09 26 0.03 103 0.09 178 0.1 8 27 0.01 104 O, 16

17@p00 éé me8 0.43 105 0.01 180 0.09 29 0.0004 106 0 241

18t§00 PB3-@ 36 lup1oplenpd-(4-86 Sp23adraay-bloFemathaxyn . 0SS
186 0. 9bn3B-ppendn-i Al-ghyd ppipgridin: | 0DPraBENee0004 115 0. 46

18810. 02373 8-d3Buokd hedly 9004 (41&9.20rydrdx B 8-[£(DRGHdAO 0.43%

190 0. Zhe3dl 04:8- 184 Qorfd. 03 123 0. 005
1500 D Bt gl B ol

Example 26

(4-(benzylcarbamoyl-methyl)-piperidin-1-yl]-{ 1-[(2£)-3-(3,5-
difluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid (Cpd
148)

A solution of benzylamine (655 mL, 6.00 mmol, 3 eq), 4-carboxymethyl-piperidine-1-

carboxylic acid rert-butyl ester Compound 26a (487 mg, 2.00 mmol, 1 eq) and DMAP (24 mg,
0.20 mmol, 0.1 eq) in CH,Cl, (5 mL) was treated with EDCI (422 mg, 2.20 mmol, 1.1 eq). The
mixture was stirred for 16 hrs, then the reaction mixture was poured into EtOAc and

10 sequentially washed with IN HCI, brine, saturated NaHCO; and brine. The organic layer was
dried over anhydrous sodium sulfate, then filtered and evaporated to provide 4-
(benzylcarbamoyl-methyl)-piperidine-1-carboxylic acid tert-butyl ester Compound 26b (455
mg, 69%) as a white solid that was used in the next step without further purification. MS m/z
355 (M+H)".

26b N CH20|2 26c

HN

0 TFA

A solution of Compound 26b (93 mg, 0.28 mmol) in CH,Cl; (1.5 mL) was cooled to

- 0°C with stirring. TFA (0.5 mL) was added dropwise and the reaction mixture was stirred for 4
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42 0.0008 129 0.08 198 0 0002 46 0.0002 132 0.07 199 O

03 47 0.0002 133 0.04 201 O 003 48 0.04 134 0.09 202 O
w@®2a5/03865%97 0. 004 135 0. 77 203 1.2 53 0.0007 136rCOr/iig2080d32500

0.01 57 0.003 137 0.08 20518, 04 58 0.13 138 0.217 207

0.19 59 0.09 139 0 05 208 0.013 60 0.07 141 0.76 2 11

GhrOfheQolderfds Ve dedabved Q@a?uol@ Idee :1’7be§%/1 0. pl&n&ﬁ‘l& Q a@ﬁamlde
214 0.19 65 1,6 144 0.5 8 02 146 0.

18flppreacstate sgft Geyppopng 265 @ﬁ mz1979‘7@ a@zcw o thyg Wfsaseé rotée next step
Z&ﬁloQthQ&rMana@&ﬁ 153 0.009 236 0.02 - 14 1 -Cpd 1C50
Cpd 1C50 Cpd I1C50 75 0.009 154 0.16 237 0.11 7 6 0.01

155 0.13 242 0.27 7 7 0.06 156 0.12 251 0. 81003
157046254002820211580125900

0] Br

HO% 8
N 2ec<ﬁ;§

26d  \ Zf_é:j>

_TFA \

CHiCN,  cpd 148
e TEA
\

F
5 The procedure of Example | and 3-(3.5-difluoro-phenyl)-acryloyl chloride Compound
12b in place of 3-(3,4,5-trifluoro-phenyl)-acryloyl chloride Compound 1a was used to prepare
bromo-{1-[3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl }-acetic acid Compound 26d.

The procedure of Example 1, Compound 26c¢ in place of bromo-{1-[3-(3,4,5-trifluoro-
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid Compound 1e and Compound 26c¢ in place of 3-
10 piperidin-4-yl-1H-indole Compound 1f were used to provide Compound 148. MS m/z 540
(M+H)".

Using the procedure of Example 26 and known appropriate reagents and starting |

materials, the following compounds of the invention were prepared:

Cpd Name MS

149 [4-(benzylcarbamoyl-methyl)-piperidin-1-yl}-{ 1-[(2E)-3-(3,4,5- 558
trifluoro-phenyl)-acryloyl]-piperidin-4-yl}-acetic acid
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'Iyn'phocyt es into the Jgints,—but=did not
‘affect infiltrati cavaby pol yreY¥phefiacl ear |

83 0.03 Exanple 3 1 Coll agen-1nduced Arthritis Mdel
In a collagen-induced arthritis nodel in mce, DBA

WOrRme/0%6ee | nmuni zed with bovine type |1 col | apenusn05/032500

day O, injected (sc) w th l3spopol ysaccharide (LPS) on
day 21, and dosed (ip, bid) with a test conpound at

ei ther 25, 50 or 100 ing/kg,froaneay 20 to day 35.
Body wei ght was nonitored, and clinical disease score
recorded eve®2y)-2{8{Uehisrost@r(#ichigroephentd)pipdidinFest]-
conpound wasthdosweridin-1 me3- @ triflworomethyledhesy])-firp pehOree
Phar masol ve: 20% PEG- 400: 70%0yk 247)1% sol uti on of
Tween-80 in water; or, 2) 30% PEG 400: 20% Sol ut ol : 50%
of a 0 . 1IN solution of
ng/ kg, Conpound 6 (in her vehicle) inhi
devel opnent of arthrit (clinical diseas ore on
day 35) by greater an 90% Conpound 1 Phar nasol ve
vehicle only) inhibjted the devel opnent/ ofy\ arthritis
(clinical dise sgefe on day 35) dy 2R% 507c and
79% at the 25, 50;—=and 100 ng/ kg dosesX respectively.
Hi st ol ogi cal anal ys showed that the c ounds

' i nfidd,668td0n of ocytes and
' ignificantly
eukocyt es.

ed the

Exanpl e 32 Adj uvant-Ingduced Arthritgsyapdel ( Dosi ng
fromDay 0-14) In t adj uvant -i nduced artvhritis
nodel , 7-week ol d Lewis rats are i ted in the
right hind footpad h a m xture of heat<kill ed

Mycobact eri um But'yrftcum (0.5 ng) in IFguFd paraffin
oil (50 nL). An incfease in volune of the

contr aét%* ?d(ﬁ m]g,Q)qu_rimrm)l?%derggthaqgsr&gfom%lior‘?dea(]0 mg, 0.088 mmol) were
added to a solution of Compound 27a (20 mg, 0.041 mmol) in DCM (3 mL). The mixture was
stirred at room temperature for 2 hrs, then concentrated in vacuo for 0.5 hrs, The resulting
residue was purified via preparative TLC with 50% EtOAc/Hexane to provide Compound 247
(7 mg, 32%). MS m/z 539 (M+H)".

Using the procedure of Example 27 and known appropriate reagents and starting

materials, the following compounds of the invention were prepared:

Cpd Name ~MS

245  (2E)-1-(4-{2-chloro-1-[4-(4-chloro-phenyl)-piperidin-1-yl]-ethyl}- 539
piperidin-1-yl)-3-(3,4-dichloro-phenyl)-propenone

Biological Activity

Compounds of the invention were subjected to various representative biological tests.

The results of these tests are intended to illustrate the invention in a non-limiting fashion.

Example 28
MCP-1 Receptor Binding Assay in THP-1 Cells

THP-1 cells were obtained from American Type Culture Collection (Manassas, VA,

USA). The THP-1 cells were grown in RPMI-1640 supplemented with 10% fetal bovine serum
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measure of arthritis severity. Body wei ght and hind
paw vol ume (as neasured by nercury pl ethysnography

WO odoansssell spl acenent) are typically recorded opCcOEy®00032500
3, 7, 10, 12, 14, and 16. Awinmals were dosed with test
Compound 6 {ip, bid, 100 ngy/kg) from days 0-14, or
%%muﬁld\/fﬁzlaﬁ% @O»CEQHB{p%re al'§7°@, Thelé2 dérﬁlﬂ? Wad M%n&%& b&Qlveen
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vﬁﬁol?ﬁﬂdﬁixt haci n (orally, once per day, 3 mg/ kg) from
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i nsi gniHE-& &8t “Se%‘e‘f‘?qbﬁ‘gd &Yf‘hpﬁé’%oﬁﬂqbﬁ ed MSPa) (RsekivsElbmeg Life
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| ndonet haci n i nhi bi t contral a eral paw swel |

720 SRS wstres Mingeapplis NBV) g jeshampoundjfeict hodrspadis Ody aﬁg%ell plate.
@@lmeﬁ tRe MeHé/@(mto 4 ﬂﬁé‘&?‘% é\rédhcrlr{dt?O%LW%Lroscmt 20 was added to
(Prophyl actic Dosin I owm ng the
pfrﬁ@h:é@lﬁ ridatesf wars eavple lmTomuw&T v@érceomwntumw & dyminescence
%'HQP(P@H&@E (’ﬂelefpSgencg'soglénEésm) MA9" BYXB& balﬁ{e%l'ﬂl'_nﬁ%e?only) were
al one, from da - er these condit
Cohipsisa drors i vahippindal esweetedl valgesofere W@pé@ﬁtcr mhateetrealled values. 1

RS, EY @6 XA oRde Al ARt - | nduced Arthritis

erapeutic ng fromDay 12-16) Fol |l owi ng
the prpgedurses 1of, v@&@ma} BhiBRion MR 1Soi ME B0 d@TR A bWl for test
test Conpound 6 {ip, bid, 100 ng/kg), or with vehicle ‘
aﬂoﬁ’ﬁ%““df PighS dasrdion. 2W136re(aaﬁ@seVal%@asc]@h?qt%meétf@rraaaanﬁa\&scompound

e&?@%ltéﬁ Ak &Geli @t SWRIcbn@Srdioh 681 Imof the ‘

art%rl tis). Again, indonethacin (orally, once per day,
3 g/ kg) was used as a posi tTabe icontrol . Under these
condi tions, Conpoupig.6: i nhifeist e n&ﬂg‘fda ﬂ)er aI paw
swel l'i ng by 51c ang decreased Swef 5 1’'n
i nj ected Pedv B§:040% | ndoméipdaciGw i nhi bi t ed de ICso
contral at eral opaw swel I'i nggby 699mand i nhi bifgd 43
adj uvant - i nj ect ed paw swel | i ng bg 40% :

2 .83 88 = 0.02 174 0.15

3 38 89 0.095 175 0.188
4 0.37 90 0.48 176~ 0.07

5 0.84 91 0.305 177 3

6 0.002 92 0.04 178  0.09

7 0.02 93 0.004 179 0.23

8 0.065 94 0.01 180 007

9 0.035 95 0.02 181 0.04
10 8.6 96 0.12 182 0.33
11 2,167 97 0.25 183 047
12 0.41 98 0.89 184 1.6

13 0.001 99 0.81 185  0.84
14 0.364 100 0.43 186 036
15 0.015 101 0.02 187  0.0006
16 0.03 102 026 188  0.0295
17 0.16 103 0.07 189 0.17
18 0.004 104  0.09 190 021
19 0.01 105 0.09 191 0.1

20 0.024 106 0.02 192 022
21 34 107 1.8 193  0.14
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Exanpl e 35 Mouse Model of Allergic Asthma: An allergic
asthma nodel in mce was used to test conpounds of the

wo moensdson for therapeutic effect on ast hmati CPCEESNSE2500

as a function of airway infid7anmati on and
hyperresponsi veness (Ml aviya, et al., J . Phar. Exp.

Ther ., 2000, 285 912- 926) 'C’ﬁi r ya hyperresp&ngi vghess
in asthrmx—ge—p&i—keno' ts is a—c?ax—d-»—néi—‘ feat ur e -of 50

al | ergi c ast hrfd2and i s nai nt0&i neé83as a resul 19%%f 23
persi stenbsai romay i nfl ammatggn. oEpsi nophils age the
prom nent cells involved in airway inflammtion and
are found??n Ioé)ﬂge nunmber s 4 sB‘E:tum and 37

br onchoal 2ol @007 avage fluilds. A.rTway responsyveness
was neasupged igp,unrestrain m by noni nvasjye e
body pl et %@snod&rzaphy usi ngelg2 Bi g’ 04st em pl et h?/ésgnogr'éphy
i nstrument’ (BUX¥EO, Troy, NY)I3 E&E® ani mal wa$99 002

i ndi vi duabgy pliaced in the pphet hysnography i pgd r uprent
chanber a c er pressure _was_ used as a neasure of
‘the di ffe?gncgﬁg‘gtv\een t horlddi 08'\3/20I une expan%q)lon GfoL.
143 -contB@ct i0o7and air vdlianeo.p@doved or adeked 0.0193
‘the chanb dwrdnpg breat hi The differenti of nthis
function s\n{thq{dggpect to thgrg p?oduced a pseg&go f?%lw
val ue thaB2was proportionatié8to3the differené@® betd¥en
the rate of theathoracic valijgnegexpansi on angdgpnasabs
air flow | mann, et al., . pir. CH. e d.,
1997, 156&&2@-’@?5). Ani mallgoan§8 thod: Th g@g i
treat nent 3gr oWP88 of BALB/ ¢ IRénmb.800Ai ce (6-8 Meks0.dl d)
were testegd ipdhe 32 day shydyyoloup 1i vebhLl €)sis
control phosphate buffered saline (PBS)-sensitized and
PBS- chal | éhged % ce; Group 123: PE¥itive cont & 2%
oval bum n3g OVA)n2sensi ti zed 1amd OVA- chal | engedion cg;

and, Cougy 3 iy YA sensi 1264 ang Ok chal Teggied gz

40 005 126 2.1 212 58%
41 0014 127 0.76 213 0.08
42 0.007 128 032 214 0.07
43 1 | 129 0.04 215 0.09
44 27 130 8.55 216 0.25
45  0.14 131 3.9 217 021
46 0.001 132 0.05 218 037
47 001 133 0.010 219 034
48  0.03 134 03 220 044
49 0025 135 094 221 041
50 003 136 0.08 222 068
51 03 137 0.03 223 4.

52 003 138 0172 224 54%
53 0.006 139 0.02 225 1.3

54 14 140 16 226 2.1

55 0.115 141 034 227 096
56 0.6 142 0.005 208 24

57 0.2 143 001 229 1.7

58 0.9 144 0.05 230 2.

- 137 -



The vehicle used was a m xture of 20% Sol utol, 30%

PE&X00 and 50% 0. 1IN NaHCO 3. Day 0 and 14: Goup 1
WORme/086eE sensitized by injection (ip) wth PBRSy/USI0A5/032500

Goup 2 mice were OVA sensi3si zed by injection (ip)

with OVA (20 ng) dissolved in PBS adsorbed on 2.25 ng

al um Day.28, .29 and 30: |.| enge Phase G o 1 mce
were cha ol Cwith PBS Mmic nebulgg%ilglﬁ?
for 20 mi. AORirst subset 16§ G&up 2 mce wad 46
OVA- chal | gnged oy ul trasoni,ge nepyl;i zation of ,LVA (5
mg/ ML) for 20 mn. A seconol subset of G oup % m ce was
al so OVA-%hal I’dAged by ul t f4sontE nebul i zati ¥ of VA
(5 nmg/ mL)eX or 020 min. TreatigentgPhase G oup 434 ce.2
were treated injection (ip) with vehicle 30, mn
before an f at l?élhr after tHéJ’?PBg'Gchal | enge. oupo'(g:I
(first sufsset POk ce were triéatedé by injecti o i p)o2

w th vehigde aks30 min befqge angl at 6 hr afygr thas
OVA chal l enge. _Group 2 (second subset) mce were
treated b inj'étion (ip) Wih Cdnpound 13 (Ao o kg)
at 30 m nebef ores and at 6 hszafde@s the OVA ciml | enge.
The secong, su t was then Si ted as treatnen

G oup 3 éjg 19&?- Day 31: Grlg%p %pﬁnd G oup 2?{Ofi rgs(i
subset) nf&e Wéfte dosed twilé® wW-iH vehicl e aldne,38fthe

second doge fenoeach group was @em ni stered §ohr @it er
the fi rst71dose; and,

0.02 157 044 243 0.09
72 0.03 158 0.1 244 026
73 0.15 159 0.27 245 2.17
74 0.005 160 56% - 246 0.07
75 0.004 161 0.05 247  53%
76 0.002 162 0.007 248 1.9
77 0.07 163 0.03 249  0.02
78 0.14 164  0.01] 250 2.9
79 0.008 165  0.08 ‘ 251 039
80 0.078 166  0.006 252 58
81 0.03 167  0.073 253 42%
82 0.11 168 0.02 254 0.12
83 0.004 169  0.057 255 24
84 2.9 170 Q.04 256 25%
85 0.17 171 0.0045 258 0.2
86 0.21 172 0.032 259  0.002

Example 29

MCP-] Induced Calcium Mobilization in THP-1 Cells

THP-1 cells were plated at a density of 8 x 107 cells/ mL (100 uL/well) into poly-D
lysine coated clear bottom, black 96 well plates. The cells were loaded with 5 UM fluo-3 for 45
minutes. The fluo-3 was washed off and cells were incubated with varying concentrations of
test compound for 15 minutes. The change in calcium ion concentration upon addition of 0.2

UM MCP-1 was determined using FLIPR and compared to vehicle.
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Goup 3 mce were dosed twice with Conmpound 13 (100
nmg/ kg), the second dose was admi nistered 6 hr after
wo bwehsasst dose. Day 32: The three treatnment groOLPS2005/032500

were chal | enged via ai rwayl¥y neans of nethacholine

i nhal ati on and asthmatic response was neasured as a

fP unct i ’%{blem‘ 115?14: Iuwlub%fpernhibﬁfoﬁ@nmgpenm@ed Ea&]ﬁ@fbf QRium irc]ms.
se aseline reading over a 5 mn perio or each .

o\%‘frﬁ " 'S&éa‘?‘i‘enw‘"’csﬁet POrAinsE fRrepaftiveiat CWBE’&&Q”\M?%%M@%’”?% s

t frevidddat RysRgtaRMonionss iMment , then the baseline

readi ngs were averaged. Chal |l enge Phase G oup 1 mce

were nebulized with saline atabigwreasi ng doses (1-30

nmg/ M) over 2. 17 ] - [ u ) and

Goup 3 m ceﬁ\}/{é}tgh%fe ulpi lglgguc\%i te El&r‘é‘tl&gg f%%il%éag\?}

i ncreasi n§PYodes ( 1-30 ny/Gpd) Bwer a 2 nin Pedi o

Post - Chal kenge dghase A 5 mijaypogtr chal | enge fgadi HEhoos
for each 8f the mce was taken and the readi n%z wer e
S

aver aged. >Redd@®? on in ai rwdy h¥perresponsi véffessOas

cal cul at et3 acoandi ng to tha3pol b.owi ng fornmul a89 0.16
(Treated adi g - \Vch. tr Readi ng Av (
1009 x 1&3 (F%glgitive Cont rq%P Rggdi ng Avg - ?ﬁs% 025
Control Réadi Hg2Avg ) Al rway2i nb-Panmati on waddreasiir ed
by eosinophil cgll count ing4bropghoal veol ar 3¢ i ng

| avage sappl es 1 nm) of t mce fromthe ee
groups, T Ian‘ége f1uid mdgﬁceh?ri f uged andw%e 0.14
super nat aB® wasi7r enoved. Theé6ceb.bs pel | et was198  0.00002
resuspendgd ingaline contgini n? 0.1 % BSA t&en g0
cytospin snmears were nade from '%e cel I suspensi on and
stai ned wWwe¢h &énsa. The nuiber 8t eosi nophi P&l wa&0o0s
counted apy the7cell concentgatien adjusted bg O gd%

106/ L. g g5 155  0.94 203 35
99 1.6 156 50% 204 0.005
100 048 157 032 205 0.02
101 0.13 158 0.1 207 0.1
102 0386 159 2.1 208 0.0008
103 0.49 160 33% 211 0.005
104 1.0 161 0.8 213 0.09
105 0.13 162 0.002 214 0.8
106 0.1 163 001 215 0.02
108 0.01 164 0.009 216 18
109 0.03 165 0.1 217 2
112 0.0006 166 0.008 218 1.9
113 0.001 167  0.03 219 52%
114 021 168 00! 220 096
115 0.18 169  0.17 227 087
116 0.002 170 0.0 233 18
119 0.008 171 0.007 235 0.02
120 0.001 172 0.02 236 0.03
121 0.0001 173 21% 237 007
122 0.0008 175 2.30 242 0.04
123 0.004 176 2.61 244 0.08
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Ai rway Hyperresponsi veness Results: Goup 1 mce (661

80; n=4); Goup 2 mce (1425128; n=7); and, G oup 3
woreme/0§6517 14749; n=4). - 145 -The result for tPer/Dsmes032500

treated with Conpound 13 réfresents an approxi mate

average of 36% reduction in airway hyperresponsi veness

conpared g t e, non-treat e¢t i cgy, Eosi nophi | Cpd  ICq

Infiltrat+oemrResutts: GOUﬁ—l—m—ee—(CDxIO\/ﬁ%ﬁ——AZ,—
Goup 2 m#de (&80.2 xl ovnll78n=Dj5 and, G ouPti3 nite
(0.20.1 xi®@Vmps2n=3). The resul 1o or the m cgsd r emdzed

wi t h Conpoynd repr esent n erage 75% reductjign
in airway 1nf Iogaogmati on con‘agaed&ﬁo t he non-t?ﬁat e%l%
m ce. Exaid’l e038 | nhi bitior8bf ©@wal bum n-i nd2fSed 3.9
al lergic (i nighhs in mce BB/ gojrice are sepsi tigad
tlJZf IZE) in.geC:QiQ(O)QnS;f of OVA eguisi?jgﬂ :ln al uan Day 8 5,
: . G“ou m ce ar ac al I enge
i ntranasalz4i njppecti on of OVAg§ Days22- 35, 38).2480ntr0l
group m ce,.recei ve an equal, yol of vehicleg by ¢,
i ntranasa 5i njggcti on. Nasallggyn“g%rgms (nurrber%gf B8%
sneezes ahd® epil8odes of nosé&6rubbi ng by the front
paws) are counted during the 5 nmin period follow ng
the |l ast intranasal injectibaamfiDay 38). Prophyl actic
effect A test conpound (in PBS) is adm nistered by

i MEFPdadard ChrgreerisénTHREQ GHe 30 g/ nostril) to both

nostril s tw eqd ily 1 hr and 6 _hrs prior to

't r an{GBT AT CRpECibags N2 ST b emopEr ChragpeprYIGR- 00!

t1Q/hDf wanasgdlo 8 advee BenteRaYs 08QL oBTHPLREM (1 xh0 "3AHmE) was
hrs C]pri or to intranasal chall enge

5  added to the top chamber. Varying concentrations of test compound were added to the top and

bottom chambers. Cells were allowed to chemotax for 3 hours at 37 °C and 5% COQ‘. An
aliquot of the cells that had migrated to the bottom chamber was taken and counted then

compared to vehicle.
Table 3 lists ICsq values for inhibition of MCP-1 induced chemotaxis. Where an ICs
10 value was not obtained for a particular compound, the percent inhibition is provided at a test

concentration of 25 UM,

Table 3
Inhibition of MCP-1 Induced Chemotaxis [Csq (UM)
Cpd IC30 Cpd IC50 ‘ Cpd ICy
2 1.81 85 0.19 159 0.86
6 0.008 86 0.28 161 0.09
7 0.008 87 I 162 0.02
8 0.0! 88 0.24 163 0.15
9 0.02 89 .21 164 0.04
13 0.006 91 0.27 165 0.025
14 0.07 92 0.1 166 0.03
15 0.006 93 0.02 167 0.03
16 0.02 94 0.01 168 0.04
17 0.02 95 0.02 169 0.055
18 0.008 96 0.08 170 0.009
19 0.004 97 0.23 171 0.006

- 140 -



(Day 38). One or nore suitable anti-allergen agents

are used as a positive control. Conpared to vehicle
wa@nehkwE2posi tive control, a test conmpound i nhPdI/US2005/032500

nasal synptons (sneezi ng/rubbing). Therapeutic effect

The dosing of test conpound is delayed until the

synptoms of; rhiqi tis have gggleai@@ (Day 29). tegt
compound is then ed by i
injection?Q1008y/ nostril) ©8 both nostrils fbidr tiGes
%ir day ps3 or Obt@4 |b|nt ran?_salglgchaj,g enge (E)ays 22- 38%1.3
e or nmore suitable anti- ergen agents are used as
a positiv confol . Compar 38$t o>Rfehi cl e and g7c§si tq4e
control, 2 testowonpound inbl bids nasal synptins 0.3
(sneezi ngfs rubhing). Wile 1R@e §pregoing spegjfi c&}gi on
teaches the principles of the présent invention, wth
~ exanpl es Hrovidded for the pOF pos® of illustrbtsi o 18it
- will be upderghpod that Itlhe;o‘pr alg:qj@ ce o;‘ the 17914614
-invention, encoppasses a t he usual vari gtions
adapt ati onis a d?or modi f i cd?% on&llas cone wi tﬂglton t(HL‘?
scope of 1%he PobMow ng cl ailfs and t heir equi V&l emt®. -
147 -WHAT;d S Glgf\ MED 1S 1,104\ cpgpound of Fo[ggul & 4{sl):
or a salt, isoner, prodrug, metabolite or po 8yrmr(f)
t her eof wher eiP89X i s absent'®®al&8A , carbonyl 183 04
ﬁl kyl car baaTFon,eor al kylhcar baIrDyd,@Fk%I , Rl isig@ryloar
eterocyc : rein heterogyc as an optjonally
present n#‘%/r o&gﬁ(’eatom and vl\lggr e(#‘%st he nit rogLér? a?dogr% 'S
optional I35 oxi0@8zed, and wHé# ei®2%ryl and het&®r ocyiRyl
are each gpti@ngdd y substitiyted,ui th one or mre of
al kyl', al k7oxy, cyano, hal ogen, hydroxy, hydr ox9ya| kyl ,
nitro, amho O8ptionally sdb3tit®ed with onE%r hbre
of al kyl ,3s&cylo,0ocar bonyl al Koxy,o.@ul fonyl al kylgo 0.2

al kyl car b@(y %.rooi%l kyl car borm al &&)éy) , al kyl C?Jlbm%'s

40 0.03 123 0.005 192 035
41 0.04 127 0.75 193 1.3
42 0.0008 129 0.08 198 0.0002
46 0.0002 132 0.07 199 0.03
47 0.0002 133 0.04 201 0.003
48 0.04 134 0.09 202 0015
49 0.004 135 077 203 1.2
53 0.0007 136 0.14 204 001
57 0.003 137 0.08 205 0.04
58 0.13 138 0.217 207 019
59 0.09 139 0.05 208 0013
60 0.07 141 0.76 211 0.008
61 0.08 142 0.06 213 0.17
62 0.18 143 0.08 214 0.9
65 1.6 144 05 215 046
70 0.02 146 0.053 216 07
71 0.007 147 0.04 217 062
72 0.03 151 0.03 235 0.008
74 0.006 153 0.009 236 002
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25

al kyl car bonyl al koxy, al koxycar boxy.
al koxycar bonyl al koxy, al kyl am no, al kyl am noal kyl ,

w6 obossskan no, sul fonyl am noal kyl, al kyl sul f orgt/a810099032500

al kyl sul f onyl am noal kyl, ca&rboxy, acyl,
carbonyl al koxy, carbanmoyl or carbanmoyl al kyl, X2 is

absent or k Ris hydr ogen, anln

(optiona zes t ut ed ﬁ%%engﬁgF—nnre ofgﬂpi ICso
formyl, aéyl, 0909 f onyl al kyll156r @¢Hr bonyl al kox337, c@dno,
nitro, al&pxy.goggarboxy, can@9ny@aikoxy, oxyasyl , 027
oxyacyl aryl , ox acryl yl, cr | aryl (optlona
substitut%% 0 ryI Wi t h oﬂgg H%re of alky? %%&y,
cyano, hasbgemn,03hydroxy, niit7o,0.48mi no or anlﬁﬂdlqma
oxycar bony al kaxy, an1noacx §n1 9 0.005
an1noacy|an1noalky| carbannyl carbanoylalkyq urea
or ureaal &1, 0is carbonyl carboxyl acyl , acyloxy,
acrylyl, carbonylalkynyl, carbonylalkoxy, carbanoyl,
carbanoylalkyl al kyl car badmyhple 8hi ocar banyl or

i m nomet h Ian1nocarbony| wherein when X is .
é&?%éﬁ&@ﬁ%&%ﬁyh”Wﬂﬁﬂ“h is optlonally present, and Ris

cycl oal k I heteroc h.optiona
Subst i deelpe el e S AR e ey BOR 1 SRS mntpigeg win
hm:lvmgeym;: IIa:ioRengen o bl QD,mjﬁteldG)X’ybvlrth Hpdpo) ysltylmlmﬂxgi,PSr)] b day,21, and
sedQ{pkng ?}ha Ee};tl clgmp?urnl}ﬁﬁx %Qher 25 ?(%kryl o8 mé/ )gl ron}/da’y 20 to day 35.
c&:db(mygihawm%ltomdma cHrgen batmstyicprecrecrob:&tfeydrﬁil’.-lﬁyilayﬂ[artmg on day
a;yl (optionally substituted on aryl with one or nore
of "al kyl, al koxy, hal ogen, hydroxy, nitro, amno or
ﬂ%ﬁh&thwu%ow?hﬁxﬁ%ﬁﬂ&#@ngE claim1, wherein Xl is
absent, al kyl or al kyl carbanmoylal kyl. 3. The conpound
ofy cl a]IOFB Hharnids el e 0 REGD0aD&Wf aQFs solution of Tween-80 in water; or,
al kyl car banoyl al kyl . 4 . The conpound of claim 1,

wher ei WHHEG §0(h%§7eﬁ@1ut0550‘7¢h§34 Q:bhﬁf@hﬂh@lﬂ ofNaIEm 1,

wher ei enyl or het ere n
ot or ot SR E e i b 0F Hitel e ki e de sigoment of
andrinheliéd diséie ftoteron@en3 Nt Frdater Opt d@mal |y

Compound 13 (Pharmasofve vehicle only) inhibited the development of arthritis
(clinical disease score on day 35) by 23%, 50% and 79% at the 25, 50, and 100 mg/kg doses,
respectively. Histological analyses showed that the compounds significantly inhibited
infiltration of monocytes and‘lymphocytes into the joints, but did not significantly affect

infiltration by polymorphonuclear leukocytes.

Example 32
Adjuvant-Induced Arthritis Model (Dosing from Day 0-14)

In the adjuvant-induced arthritis model, 7-week old male Lewis rats are injected in the
right hind footpad with a mixture of heat-killed Mycobacterium Buryricum (0.5 mg) in liquid
paraffin oil (50 uL). An increase in volume of the contralateral (non-injected) hind paw is a

measure of arthritis severity.

Body weight and hind paw volume (as measured by mercury plethysmography volume
displacement) are typically recorded on days O, 3, 7, 10, 12, 14, and 16. Animals were dosed

with test Compound 6 (ip, bid, 100 mg/kg) from days 0-14, or with a vehicle control. Asa
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oxi di zed, and wherein phenyl and heterocyclyl are each
optionally substituted with one or nore of alkyl,

wa@bdoemsss2tyano, hal ogen, hydroxy, al kyl hydr oxyprCTiu$2005/032500

10

15

20

25

30

amno (optionally substitut&d with one or nore of

al kyl, acyl, carbonyl al koxy, sulfonyl al kyl,

qidsiyilve:arnbob«yr iakibaibk se@ﬁda@g}wh@%ﬂmxwhs infektey heaneyhacin (orally,
alk al koxy, oxycar boxy,

cf”ﬁ géﬁ/fg{/}f%k {'9 k‘gl ami no. al kyl ani noal kyI

sul fon I [fo

2y s%+ ?’%‘aeﬁzeﬂhg%ﬁ%%@n@ HRsfffreg B B QAL AR A
cantdatgiabgaeryd a 4% Bernmyd mowelb'ag ialroyjectbkydws. Bdohdacin inhibited
C a

FOTRAAEE A SEBREb 72 AR B BuiShy P Bt Blesise pysioi 7
present nitrogen atom and wherein the nitrogen atomis
optional ly oxidized, and wheempla3aryl and heterocyclyl

a each optiopally bstituted with one or nore of
a{fﬁwnf ‘afnce% g™ ’éfﬁfa{‘ﬁ%f s M’éw&ej@ﬁnc Beptre sy Pan ki hydr oxy,
glf t ;lokF(ﬁlvag rf"d%ceé’lgé"o ﬁy Ea%%l etmlflrtn ?g\é\#e}dgi a)r;\ﬁt,h%st ng%peound 13
ik yldc H}Obng(k/g)mr V\adhl«yhlclarabomydoai ck@s(Xf)!‘} ‘éhdeylheardooddyons,
a(lfﬁ%[loﬁ% HP{JD%!dK%Mmg %‘% tlﬁg X%?r%l{ g?a)fﬁaws by 94%.

xXycar ony al’koxy f
sul f onyl am noal kyl , aIkyIsquonyIan1no

alkylsulfonylaninoalkyl céﬁbnﬁy*_acyl or
bon he conpound aim1, wherein

ﬂfvg'%'ﬁ@rfﬁq? Am”frfé‘(fw&)@{/emm éaéré%a‘rw" P@t éf éé)ym yI has
ﬁlnt ?ggll'eoﬁln glinlé)rfrt]leppgoec% re gg%tdlr'négg}% %‘Erg%agvgrg d\é\'sheg w1th tes Eompound 6 (ip,

dhéri?@ mafkg), hetvelr mhwtd atbneafrem éthdpt(mBn dile Icyntralatera] paws had
Q?cé s‘a%%cﬁ%cfweﬁ Qi ao}g%( ({f {0 rtﬁrms) %F%lxlmdomt 91:):(1}4 ’(oreci:IYy, once per day, 3

(mp%@owahkyaSQDSMHt@bmdMmnth one or nore of aIkyI
acyl, carbonyl al koxy, sulfonyl al kyl, al kyl carboxy or

al ky' CotdePMYde 3bkaMAY, C o b YA LA BB contralateral paw swelling by 51% and
al kyl car bonyl al koxy alkoxycarbox

: eﬂeRrag(ss\;g a\y%mgyp g]ekrai%;ed Ray| bfyéliqu é}hqomgthacm inhibited contralateral paw

Ssl»ueflﬂg‘ﬁ% 899 NRBInk®lied AKX SMEdQIBWANMRg by 40%.
al kyl sul f onyl am noal kyl, carboxy, acyl or

car bonyl al koxy. Example 35

Mouse Model of Allergic Asthma:

An allergic asthma model in mice was used to test compounds of the invention for
therapeutic effect on asthmatic response as a function of airway inflammation and
hyperresponsiveness (Malaviya, et al., J. Phar. Exp. Ther., 2000, 295: 912-926). Airway
hyperresponsiveness in asthmatic patients is a cardinal feature of allergic asthma and is
maintained as a result of persistent airway inflammation. Eosinophils are the prominent cells
involved in airway inflammation and are found in large numbers in sputum and
bronchoalveolar lavage fluids.

Airway responsiveness was measured in unrestrained mice by noninvasive whole body
plethysmography using a BioSystem plethysmography instrument (BUXCO, Troy, NY). Each
animal was individually placed in the plethysmography instrument chamber and chamber

pressure was used as a measure of the difference between thoracic volume expansion or
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8 . The conpound of claim 1, wherein Rl is aryl or
het erocycl yl, wherein heterocyclyl has an optionally

wWEe®@sesds2ni t rogen at om and wherei n the nitrogePCEHUSINNG/E32500

10
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optionally oxidized, and whgrein aryl and heterocyclyl
are each optionally substituted with one or - 149

dmrrﬁu@nﬁ ardl aieolunilris8dd ohaddedRNhe dMEBOXEY5ing?B¥eding. The differential
nally substituted with one or

yhls “é’&‘toﬂo“ﬁ TSIPRUAS BT Proger Rt AiA™ Va?@éf;%mpmamnate to the
\j‘\f{[;ff@rartda(bﬂt)ﬂe&t tk@?ﬁa}b of?he thal;;]mc W\!Fﬁwé.k:ﬂﬁhlsmfnvﬁdi Adsi adr, flow (Hamelmann, et |

erejn RLijs et eraocycl yl , erein
H%téﬁ%@?g%vtcﬁggﬁg%’H%%i@ﬁéﬁﬁi7étesent ni trogen atom

and wherein the nitrogen atomis optionally oxidized,

afrdmelendeMethphenyl and heterocyclyl are each

optlonally substituted with one or nore of a

al koxyThrefarestesit emyRicd RPLB&rfemee @W(ﬁémﬂeks}pld) were tested in the 32

substubj:.uted with one or nore of alkyl, acyl,

car bonyl al koxy or sul fonyl al kyl), carboxy, acyl or
c@iobp hyMehik k@xiytrol iaspHatehbuEforp ealind (KHS)CSEr&itfiEcﬂ.andVH‘BSI’-cﬁnhlﬂbnged mice;

ol R T ian ey BERaTNG, pimsbrs 2 DY el Rt e .

hgadupxyQV hatkmegasd anam\m}c}(amlprtged) Aadel theasdibéh CommpedhduBt h
one or nore of alkyl, fornyl, acyl, sulfonylal kyl or
CHiebghyle abddorag g, mléty@mﬁ 20%iSehugp], 3@?«&5@400 eed Pk §.IN NaHCO;. .
car bonyl al koxy, oxyacyl, oxyacylaryl, oxyacrylyl,
opyaand mt ar yl (optionally substituted on aryl mﬁth
one or nore of al kyl, al koxy, cyano, hal ogen, hydroxy,
Hﬁmnmlndwhﬁme0mﬁanﬁm®aﬁkyb90mowydﬁﬁb@mylaIkoxy,

L kyl.
RGPy TR MDA Koy P DT bisotea i Pos
of cl addmrmed W?e%emmalm i s hydroxy, hal ogen, am no
(optionally substituted with one or nore of alkyl,

f o&ysl 29 @endo;  sul fonyl al kyl or carbonyl al koxy),
al koxy, carboxy, carbonyl al koxy, oxyacyl,
ogmﬁeé%h%laryl (optionally substituted on aryl with

more of hal ogen or nitro), oxycarbonyl al koxy,

@oﬁ&@%&e&i@r@&wallé@k@@ﬁﬂ‘h@ﬂ} meadokineb 25 RAMHYI0 k.
ur eaal kyl

A first subset of Group 2 mice was OVA-challenged by ultrasonic nebulization of OVA (5
mg/mL) for 20 min.

A second subset of Group 2 mice was also OVA-challenged by ultrasonic nebulization of OVA
(5 mg/mL) for 20 min. |

Treatment Phase

Group | mice were treated by injection (ip) with vehicle at 30 min before and at 6 hr after the
PBS challenge. |

Group 2 (first subset) mice were treated by injection (ip) with vehicle at 30 min before and at 6
hr after the OV A challenge.

Group 2 (second subset) mice were treated by injection (ip) with Compound 13 (100 mg/kg) at
30 min before and at 6 hr after the OVA challenge. The second subset was then

designated as treatment Group 3.
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14. The compound of claim 1, wherein R2 is hydroxy,
hal ogen, am no (optionally substituted with one or

worpe/osds2al kyl , formyl, acyl, sul fonyl al kyl orpCT/US2005/032500

20

25

car bonyl al koxy), al koxy, ca&sboxy, carbonyl al koxy,
oxyacyl, oxyacrylyl phenyl (optionally substituted on
pbenys: with one or nore of hal ogen or nitro),
oxycar bonyl al koxy, am noacyl am no,
datonp aeyd Greilnd dlirkiyshbseq ardsawny losed twireeditl] Yericle alde, theTigeond dose
conpo : acyl

rrp uf%peagfl Fr%h@kvgg a]dml Ony?h ﬂf(y elan ot Qgsgyz!md y

acyl oxy, car car nyIaIkoxy

.Cﬁl;robgﬁmy(pe wqggqic}gghWea%Momgohmd)kﬁa(ﬁ @Qimg/ﬂ\g)orhe second dose was

| M nonghibiliaes Bac {emgm gyferein when X is

carbon oxy, t I's optionally present. 16.

;& onpound of claim1, wherein X3 is carbonyl, acyl,
VI XY, acrnyI carbonylalkynyl carbonylalkoxy,

oﬁnleﬁgrrre f];]a‘trf‘xen?rrno%s ég?‘]hy erfgv\éblla gﬁvévlgy ea&s 98¢ methacholine inhalation

cad bahrylhtasl rksprYyse WahepasR3diasa fqnttncmméhﬂrwamesremp.onsweﬁ&@.

-17. The compound of claim1l, wherein R3 is

cysloalpayle, aryl or heterocyclyl each optionally

substituted wth one or nore of alkyl, alkoxy, cyano,

halbagke, reailir{g)dvtrrd' hmlnq;erlad fooxathiof thakce iyd rt}ﬁwueanﬁdnt‘ groups was

k | k | ami noal

kel KSR R gty PR PR baS SR R W wveragea

car bonyl al koxy, carbanoyl, carbanoyl al kyl or phenyl
6@ﬂk@ﬁdﬁpy substituted on phenyl with one or nnre of

k al kox hal ydr ox nitro,
4’% ﬁ%ém&sﬂ vye.ry egulieep g aﬂwsawac%arsmadam lx%n WY B9 g min period
| GroGy ¢ (farad slsydet) aﬂth@xl’d))db 3 eiceh@drefidda e Witheaehcidhe anadréaying doses
substit ted e or nore of alkyl, alkoxy, cyano,
hal ogeHl %%b???ﬁ P@“pST%%xytrlhalo hydroxy, nitro,
am no, anlnoalkyl al kyl am no, al kyl am noal kyl
t PisoQhddiehge Rhasecoal kyI trihal o, carboxy, acyl,

carbonyl al koxy, carbanoyl, carbanoyl al kyl
5 min post-challenge reading for each of the mice was taken and the readings were averaged.

Reduction in airway hyperresponsiveness was calculated according to the following formula:

(Treated Reading®*® - Veh. Control Reading™#)

(100%) x 1 -
(Positive Control Reading®'8 - Veh. Control Reading®'8)

Airway inflammation was measured by eosinophil cell count in bronchoalveolar saline lavage
samples (1 mL) of the mice from the three groups. The lavage fluid was centrifuged and the
supernatant was removed. The cell pellet was resuspended in saline containing 0.1% BSA, then
cytospin smears were made from the cell suspension and stained with Giemsa. The number of

eosinophils was counted and the cell concentration adjusted to 0.1x10%mL.

Airway Hyperresponsiveness Results:
Group | mice (661£80; n=4);

Group 2 mice (1425+128; n=7); and,
Group 3 mice (1147x49; n=4),
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or aryl (optionally substituted on aryl with one or
nmore of al kyl, al koxy, hal ogen, hydroxy, nitro, am no

woeooansasorl kyl ). 19. The conpound of claim1, PEUSI005/032500

R3 is cycloal kyl, phenyl ot46heterocyclyl each

optionally substituted with one or nore of alkyl,

alHeaxsylt fcﬁyl&nm,ce haite@iguem ccaxh;k)yhd r3 rlap“:’e@nts ah kp)pfy;tlmmb a{/e@aae of 36%
amn

e ] Biee PP R0t 08l b Pt R e ar boxy,

acyl car bonyl al koxy, carbanoyl, carbanoyl al kyl or

pﬁéhWPmKM@QMGﬂh@$WBSUbst|tuted on phenyl with one or
re of  al @ oxy, hal ogen, hydroxy, nitro, am no

0 méﬁ%ﬁﬁﬁﬂ&%?YO B6: "%%e conpound of claim 1, wherein

R&ohﬁ2§Mﬁk@8¥$ykloﬁmyh ®r adaet erocycl yl each optionally

bst tute nmore of al kyl, al koxy,

PW@ Wmeégﬁ;§{F}qéﬁif =34l koxytrihalo, nitro,
t(ﬂ%??%ﬁé rl’tfiletrgllﬁio)@% %é 1[h o%x#%hnacfgraﬁ?r?%msldgg% a 590 rXcluctlon in
hearvwag erilamniatidn comredmrqhoumdtr@fcdoﬂuea. m 1, wher ei n‘ R3 S
cycl oal kyl, phenyl or heterocyclyl each optionally

substituted with one or "Dﬁﬁaﬁ@e gL kyl, al koxy.

hal ogen, al kyltrihal o, alk lo, nitro,
tRhOALKYE avalbhhBahkybd bihat minigarbonyl al koxy or aryl
(optionally substituted on aryl with one or nore

hal ogeB?v)LB/EzmcerntEQeonmdlbmdp oﬁjemoaloﬁ@YA enfudsifeddin R8mi(Bay 0, 5, 14,
%ylgl 81%ul;§syof rrgpet M?Fﬂ% ‘blér?%%? ¥ mdr%r?ag%l 1nJect10n o%’lé)VA er ?i-QS, 38).

op t1on one oOr rmre
a([doyr‘pl, gratlplconcg/rechad m}eme}l vhNadﬁ(of(yt,hlcﬂH Hyriotranasul imgecoon. Nasal

% Eyulmber %f‘sg%eé E)O%F:j fﬁtoseedugm?%by thc\al\'rrce)rqt\%ﬁwsr) dre Dunted
aduyxho ths Sopt pmmilfbljowsugme laktlihtesatasal mhcrmme(Day 3%ore of

hal ogen. 24. The compound of claim1l, wherein R3 is
aEpbhyoRlit gpal |y substituted with one or nore of alkyl,
alkoxy, hal ogen, alkyltrihalo, alkoxytrihalo, hydroxy,

Ni tro,A &8l ddehpodidl (IMCRH K Wl administered by intranasal injection (10 and 30 ug/nostril)

to both nostrils twice daily | hr and 6 hrs prior to intranasal challenge (Days 22-35), once per
day prior to intranasal challenge (Days 36, 37) then | hr and 6 hrs prior to intranasal challenge

(Day 38). One or more suitable anti-allergen agents are used as a positive control.

Compared to vehicle and the positive control, a test compound inhibits nasal symptoms
(sneezing/rubbing).
Therapeutic effect

The dosing of test compound is delayed until the symptoms of rhinitis have appeared
(Day 29). A test compound (in PBS) is then administered by intranasal injection (10 pg/nostril)

to both nostrils four times per day prior to intranasal challenge (Days 29-38). One or more

suitable anti-allergen agents are used as a positive control.

Compared to vehicle and positive control, a test compound inhibits nasal symptoms

(sneezing/rubbing).

While the foregoing specification teaches the principles of the present invention, with

examples provided for the purpose of illustration, it will be understood that the practice of the
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- 151 -al kyl am no, al kyl am noal kyl, thioal kyl,
t hi oal kyl tri hal o, carboxy, acyl, carbonyl al koxy,
waeabasesyl or car banoyl al kyl . 25. The conpoundp©f/Us1085/682500
1, wherein R3 is phenyl opti7onally substituted with
one or nore of alkyl, al koxy, hal ogen, alkyltrihalo,
ah ¥Ryt érichapdses BY O @X¥sualVakifttons, ABATRion PdHARO AloMiYikations as come
aLﬁﬁlanino, al kyl am noal kyl , thioal kyl,
t'HHBRINR §ToPF PHiRE Blowme5laKYs and dhpir eagixgitidhy | al koxy,
car banoyl or carbanoyl al kyl. 26. The conpound of claim
1, wherein R3 is aryl optionally substituted with one
or nore of al kyl, al koxy, halogen, alkyltrihalo,
al koxytrihalo, nitro, thioalkyl, thioalkyltrihalo or
car bonyl al koxy. 27. The conpound of claim1l, wherein R
i s phenyl optionally substituted with one or nore of
al kyl , al koxy, hal ogen, al kyltrihalo, alkoxytrihalo,
“nitro, thioalkyl, thioalkyltrihalo or carbonyl al koxy.
28. The conpound of claim 1, wherein R3 is
het erocyclyl optionally substituted with one or nore
- of al kyl, al koxy, hal ogen, hydroxy, am no or
~am noal kyl, 29. The conpound of claim1, wherein Ris
het erocyclyl optionally substituted with one or nore
of hal ogen. 30. The conpound of claim1, wherein X i
is absent, al kyl or alkyl carbanoylal kyl, Ris aryl or
heterocycl yl, wherein heterocyclyl has an optionally
present nitrogen atom and wherein the nitrogen atomis
optional ly oxidized, and wherein aryl and heterocyclyl
are each optionally substituted with one or nore of
al kyl , "al koxy, hal ogen, hydroxy, am no (optionally
substituted with one or nore of al kyl, acyl,
car bonyl al koxy or sul fonyl al kyl ), carboxy, acyl or
car bonyl al koxy,
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X2 is absent or alkyl, R2 is hydroxy, hal ogen, am no
(optionally substituted with one or nore of alkyl,

wo eooawses2acyl , sul fonyl al kyl or carbonyl al koxyR¢T/US2005/032500

al koxy, carboxy, carbonyl al48oxy, oxyacyl,
oxyacrylylaryl (optionally substituted on aryl wth
onegAaTs meveb kal ogen or nitro), oxycarbonyl al koxy,
am noacyl am no, am noacyl am noal kyl, carbanoyl or

ur. eaal AydmpoXad ofFoziaulbginyl , acyl, acyl oxy, acrylyl,
car bonyl al kynyl , carbonylalkoxy, car banoyl ,

car banoyl al kyl, thiocarbanyl or X4R

i m nonet hyl am nocar bonyl , wher ei When X3 is

car bonyl al koxy, then R3 is opfionally present, and -
152 -R3 is cycloal kyl, aryl opdh terocyclyl each
optionally substituted th one or nore of alkyl,

al koxy, hal ogen, alkyltr B3l 0 al koxytrihalo, nitro
t hi oal kyl, thioal kyltrihal o, garhonyl al koxy or aryl
(optionally substituted on aryl with one or nore

hal ogen). 3 1. A conpound sel ected fromthe group
consi sting of [4-(|Hindol-3-yl)-xRgendin-I-yl]-{
I-1(2)-3-(3, 4, 5 trifluoro-phenyl)-acryloyl]-piperidin-
4pr)9|sal isqmaek pl@ BIgj raetabollte or polymorph’thereof wWherein

)f} g ?b%grﬁ a,_hy% carbgrllygl L[%o;carb% ?lyrzllk |c§/r¥ yéz;l(l:lgﬁ): ge;ICIdldn 4-
1[1§ i?rzi ctrg t%xio&sﬁlygl f}%qiflq?rglgeé rQ%@E}/i gasagg% gbjgﬁgsegtenrltlrodgler?atgr_n and

E&F’

1-yl] vﬂi‘eﬁlﬂl ﬂhe aﬁﬂogen atom is optionally oxidized, and wherein aryl and heterocyclyl are
4 en
! [ ( g) e:gcb(%m&n%l_ytspl?sf ‘uﬁgr%%dqgﬂryrg?reg ?lg;fl I%/c}xL {yano halogen, hydroxy,
pi per igdmxdaiii], nir@aeinoGomidhally sGstijuted with one or more of alkyl, acyl,
4- (I Hind
1 o P Seineiy e dibksprisgyipons, atklearbony,
pi p er Id]ilt)ﬂb‘d#}oyylal}(o@Cﬁkd»@cﬁde@ alkoxycarbonylalkoxy, alkylamino,
[4-
| -

[(2) r%? 01)1(3/ ”‘éﬁ%?‘?‘?’m&l yﬁ%@ﬁ%}%ﬂﬂoﬂkyl alky]s}./llflnyiammo

alkylsulfonylammoalkyl carboxy, acyl, carbonylalkoxy, carbamoyl! or carbamoylalkyl,
X5 is absent or alkyl,

R: is hydroxy, halogen, amino (optionally substituted with one or more of alkyl, formyl, acyl,
sulfonylalkyl or carbonylalkoxy), cyano, nitro, alkoxy, carboxy, carbonylalkoxy,
oxyacyl, oxyacylaryl, oxyacrylyl, oxyacrylylaryl (optionally substituted on aryl with
one or more of alkyl, alkoxy, cyano, halogen, hydroxy, nitro, amino or aminoalkyl),
oxycarbonylalkoxy, aminoacylamino, aminoacylaminoalkyl, carbamoyl,

carbamoylalkyl, urea or ureaalkyl,

X, is carbonyl, carboxyl, acyl, acyloxy, acrylyl, carbonylalkynyl, carbonylalkoxy, carbamoyl,
carbamoylalkyl, alkylcarbamoyl, thiocarbamyl or iminomethylaminocarbonyl, wherein

when X5 is carbonylalkoxy, then Rj is optionally present, and

R, is cycloalkyl, aryl or heterocyclyl each optionally substituted with one or more of alkyl,
alkoxy, cyano, halogen, alkyltrihalo, alkoxytrihalo, hydroxy, nitro, amino, aminoalkyl,

alkylamino, alkylaminoalkyl, thioalkyl, thioalkyltrihalo, carboxy, acyl, carbonylalkoxy,
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acryloyl]-piperidin-4-yl} -acetic acid;
{1-1(2>3-(3,5-di fl uoro-phenyl)-acryl oyl]-piperidin-4-y

WO 2006436557 hydr oxy- | Hi ndol - 3-yl ) - pi peri di n-1 PCT/US2005/032500

-yl ]-acetic acid; 149
{1-[(2)-3-(3,4-dichl oro-phenyl)-acryl oyl ] - pi peridi n-4-
yl } - [cAeblamdy: danghaloy i3yl gr-apil pepkibiehillp subktituyed Jon @G vite one or more of
aC|d
[ ( A5k MEoET BB HURS ARy FrGYR Y i peri di n- 4-

Zglcl} d[ 4 h(escofn{xgju?lgi %f <|:12I1_1|-mI lm\j)vglere% l?gibegnrtla?kyl gr alky){cart;a?n%yeltallk)c/:l.
[]-(

[

[

, 4-di chl or o- phenyl car banoyl i peridin-4- -
L P yl)-pip 13@] 4-(

3,4
ndﬁessmmwdsfﬁ@m iwereiny]is allgd et plkyleaspagoy
(
[

W3-

{ 2)-3-(3.4-difluoro-phenyl)-acryl oyl ] -pi peridin-4-
ALhelcpmpavdd ot Gaiyd 1), whenpmrX ds abséngl | - acetic aci d;
( 'Hindol-3-yl)-piperidin-l-yl]-{
( Z)Tkﬁ-céépdidnd bf ummommhhyin I{)hem&h})l-oab:dtgtb@yly] -wherein heterocyclyl
e
{1-1¢(

I
|
p ridin
218 ol R PSR P W B g e ety

4-

5[

ip

| -

yl 1} c{x4:l-12(e6 -dnt waeenl pHerdyh ahad heBraclydlyl 40¢ qel bistionally substituted with one
4

1-yl]-aceti cid; , .
| 7\ b et § P ke cxmgr g rdapn e oy i, aming
- [ ( 2)(eRichdl]y5sublititdtetowic: @h@ﬂ)ﬁobe—cﬁ@lky“ ayl, kearbonylalkoxy, sulfonylalkyl,

pl per | y?c‘gdb()%y %r}aéky? [PSP%aIEW‘é’N ljylcgré)%,y alkylcarbonylalkoxy,
] Oyl J qdi{opgcrarhzblxn-a&oyyca}bo[lﬂalk&-ynﬂk)l‘lmlyleIaﬂ-}k-ylldrndﬁda}k3¥ yhlJonylamino,

Fl4p(e|r h?llfond/ alml Hy;i aﬁy sﬁ:lfon&famir]o alHIs%fonylammoalkyl carboxy, acyl,

I-[(2R¢ﬁﬁnﬁhkmyluﬂ@mmﬁg;k}mpn@mﬂhdln 4-yl }-acetic

?d?l- (rj( 2)heBotpoudd Af ¢1hibOr, OrhpBRIRY li9 ar@Gsr Yétenst Jctyi viaRFdiiidferdeyclyl has

?/lnd}ol- !a%h&‘?én’jﬁ% Brg?ei%grﬂhggggﬂ{o%m@g é\lthlf;%mé@ pjtrogen atom is optionally

[ 4- ( 5-oxedideaxnd whbteinnehQ landBheydrocyply PR kadh Bl’atﬁo-nylh)] substituted with one or

-1 )more gfgdlkylSallgo&ly,fclyelljn%r }Qélgggr?,%ldr)o;y, alkylhydroxy, nitro, amino (optionally
substituted with one or more of alkyl, acyl, carbonylatkoxy, sulfonylalkyl,
alkylcarboxy or alkylcarbonylalkoxy), alkylcarboxy, alkylcarbonylalkoxy, |
alkoxycarboxy, alkoxycarbonylalkoxy, sulfonylamino, sulfonylaminoalkyl,

alkylsulfonylamino, alkylsulfonylaminoalkyl, carboxy, acyl or carbonylalkoxy.

7. ‘The compound of claim 1, wherein R, is phenyl or heterocyclyl, wherein heterocyclyl-
has an optionally present nitrogen atom and wherein the nitrogen atom is optionally
oxidized, and wherein phenyl and heterocyclyl are each optionally substituted with one
or more of alkyl, alkoxy, cyano, halogen, hydroxy, alkylhydroxy, nitro, amino
(optionally substituted with one or more of alkyl, acyl, carbonylalkoxy, sulfonylalkyl,
alkylcarboxy or alkylcarbonylalkoxy), alkylcarboxy, alkylcarbonylalkoxy,
alkoxycarboxy, alkoxycarbonylalkoxy, sulfonylamino, sulfonylaminoalkyl,

alkylsulfonylamino, alkylsulfonylaminoalkyl, carboxy, acyl or carbonylalkoxy.

8. The compound of claim I, wherein R, is aryl or heterocyclyl, wherein heterocyclyl has
an optionally present nitrogen atom and wherein the nitrogen atom is optionally

oxidized, and wherein aryl and heterocyclyl are each optionally substituted with one or
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acryl oyl ]-piperidin-4-yl }-acetic acid;
[4-(6-chloro-1 Hindol-3-yl)-piperidin-1-yl]-{ |

WO poo2/036537 (3, 4, 5-trifl uoro-phenyl)-acryl oyl ]- PCT/US2005/032500

pi peridin-4-yl }-acetic acid,
{I'-[(2E)-3-(4-chl oro-phenyl)-acryl oyl ]-pi peridin-4-yl}
-[4-( r’ndule bhalio)l -aBeox ), hapie@e hydioxy; hminy (dptiomdie i timesd dyith-one or

3?[3( gt phh ‘Wﬂ?'r R imgkwial%b Sy eyt o casbonylalkoxy.

peridin-4-y -acetic acjid
B 2§he§°rpeow b2k regro. %h%mml oBRHSTPTGIV WhRssiavhetgrocycly]

n- 4- y| Has brftodtlofly pet@bm 3rtddkdrr ardth BES WEHrdin the nittober?fisth isCoptionally
aci d

{1 - [ ( Dyidiegang aeeingpbrny! preisFrocy srra G5t PRtsnplirsebtipate with one

vyl %TGT@)TéT&Tah@XXH\bH" h8gh; Brdydx) - anhP@piishally substituted with one or

1-yl]-acetjc aci
{1 - [ (2yorgof8ku-aqy c‘Fﬂ“EPPéSI%H@hVIS)”f% FHYByseroosy serticg pasbepylalkoxy.

Yo} - [ 4r G ] cg'lu%{i c!lzli_ll-ml lnd%erem %llg sbsB Peri din-
1-yl]- acetic a

[l-(3, dlfluoro henyl car b -pi peridin-4-yl]-[4-(
14§ nd e.cgmpqund Bfﬁ@Pﬁl e$m380¥a etic acid;

{I-1¢( % 3-(3,5-difluoro-phenyl)-acryl oyl ]-piperidin-4-
y1|2} [ 4 h(é&grﬁﬁqqqgﬁyclinpq_ll Wa@ﬂemjyyq })ydrofw,rj@il qggf}- grino (optionally

| -yl ] -sa6&hi& v&€d She or more of alkyl formyl acyl, sulfonylalkyl or carbonylalkoxy),
{1-1(2)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidi n-4-
yl }-[ &Y ﬁ*ﬁ?hﬁx‘@‘y’l LR GRPIINALOXY fixpacy | G xaeylaryl, oxyacrylyl,

| -yl] (ﬁ?&trjl ad€doPionally substituted on dryl with one or more of alkyl, alkoxy, cyano,
[1-(3,5-dichl oro-phenyl thi ocar bamoyl ) - pi peri di n-4-yl ] -

[4- (| #aiotgamhycgow )mrﬁ1 Fpe %{aﬁmpoc%}qy])koxdeaé}fqnélag@i()dammoacylammo

[ 4- ( 6-&hh At Qarthitbd A Qarbdmy 1) ca%aﬁ%f«l'aﬂt?nuﬂea ¥# dredalkyl.
I-[(2) 3-(3, 4-di chl oro-phenyl)-acry

pisper 'ﬂier&oﬁipé{ﬂn}i of &L 1', Q/h@t@ﬁnq%g is hydroxy, halogen, amino (optionally
substituted with one or more of alkyl, formyl, acyl, sulfonylalkyl or carbonylalkoxy),
alkoxy, carboxy, carbonylalkoxy, oxyacyl, oxyacrylylaryl (optionally substituted on
aryl with one or more of halogen or nitro), oxycarbonylalkoxy, aminoacylamino,

aminoacylaminoalkyl, carbamoyl or ureaalkyl.

14. The compound of claim 1, wherein R; is hydroxy, halogen, amino (optionally
substituted with one or more of alkyl, formyl, acyl, sulfonylalky! or carbonylalkoxy),
alkoxy, carboxy, carbonylalkoxy, oxyacyl, oxyacrylylphenyl (optionally substituted on
phenyl with one or more of halogen or nitro), oxycarbonylalkoxy, aminoacylamino,

aminoacylaminoalkyl, carbamoy! or ureaalkyl.

15. The compound of claim 1, wherein X; is carbonyl, acyl, acyloxy, acrylyl,
carbonylalkynyl, carbonylalkoxy, carbamoyl, carbamoylalkyl, thiocarbamyl or
iminomethylaminocarbonyl, wherein when X; is carbonylalkoxy, then R; is optionally

present.

16. The compound of claim 1, wherein X is carbonyl, acyl, acyloxy, acrylyl,
carbonylalkynyl, carbonylalkoxy, carbamoyl, carbamoylalkyl, thiocarbamyl or
iminomethylaminocarbonyl, wherein when X is carbonylalkoxy, then R is optionally

present.
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{I-[(2)-3-(3, 4-di chl oro-phenyl)-acryl oyl ] - pi peridi n-4-
yl }-[4-(5-nmethoxy-I Hindol-3-yl)- piperidin-

wd.200bp3@ert i ¢ aci d; PCT/US2005/032500

10

15

20

25

30

[ 1- (3-chl oro-4-fl uor o- phenydicar banoyl ) - pi peri di n-4-yl ]
-[4-( 1Hindol-3-yl)-piperidin- 1-yl]- acetic acid;
[1]7- (3- 'ﬁhk@mﬁelﬁid msétlhlyﬂ k phneﬂaw }Qaf &;@rmwl) ari cﬁ&néﬂedﬂc?blﬂ-eydh]
acetic
(T L ot R BB SDE bt i R SRt b fasratigtbelo
n- 4- ylalgoxpdih{lb, Hdiongdalitra3 aptinb ;- anfihqagkyl, dikglaminoy hikylag@balRyl,
d;

C1 L iRgyaipa ey, eishesy s, Y PMeHY GRPHY Y- Bitpepyiali!
| dl n doryhenlyt (oftidraty substiliteBery phenylpiipiednt di More -of hikylaglRdxy Chalogen,

[4 (5 %E%éﬁé‘é%ﬁ?%ﬁ%“%k%%. ndol - 3- yI ) - pi peridin-1-

yI [(2)- 3,4,5-trifluorophenyl

¢ y| O"E}]e]w@p(ﬁ)élfi Ioé?lﬁmul Wher}em&jés‘t qy@loaléyldphenyl or heterocyclyl each

[ | -(4- @hbﬁﬂl?snﬁﬂhtﬁlteﬁ Iwmroa@r&t rh(yrla ophmydlmy Q@Eﬂ'&/hz)loé@h R@iitrihalo,
d|n4¥ (I Hi ndol - peridin-1 -y ]\ cetic

aCI d: T]ﬁ’x(qulhﬂlp aeoxy n)lltm, arﬁinﬁearmlmaﬁ(_yi alky]d]m  plk {Erzmoalkyl

")- f’ (tﬂmﬁ‘lkilrmroﬂm 1Ha)o, SGbkly O3l 1, cRbRSTalkdk 1 w4rb¥hdyl, carbamoylalkyl
ace I C .acCl

) 3- (42 S%Pﬂorb‘ﬂég%‘S‘mEie PY P PR Eﬂerfémo(ﬁ H-akky{; pikoyyq helpggn,
ndol y@rol )ritRd, B@IMo@k Aminodtkyly. acetic acid;
-[(2)-3-(3-fluoro-phenyl)-acryloyl]- plperldln 4-yl}-

149' (1 PfHeQQ@hoﬁd%Hla@i pe\rhqu{an is cywo]al‘k 1%}%5& Gr 8&kdeyclyl each
| - | oro- % q:l ocar banoyl peridin-4-yl]-
ep

- pi
§| wpﬂﬁrafdﬂw@»yquyedm efi rarp ofaliyl, atony icyange hadogep.giyltrihalo,
[
r

1 |_\f—|l—|l—;-'-\ 1

4-

H nd.@llox?’m)ﬂ!xl)) }Q/H{éﬁy ingttd) dmx%oyarﬂmc{alk]ﬂ [iﬁ(?bam%onélkﬂldwnoalkyl
aery | oy | per idin-4-y 1}-acetic acid

thioalkyl, tthd ky]mhalo carboxy, acyl, carbonylalkoxy, carbamoyl carbamoylalkyl

or phenyl (optionally substituted on phenyl with one or more of alkyl, alkoxy, halogen,

hydroxy, nitro, amino or aminoalkyl).

20. The compound of claim 1, wherein Rj is cycloalkyl, aryl or heterocyclyl each
optionally substituted with one or more of alkyl, alkoxy, halogen, alkyltrihalo,
alkoxytrihalo, nitro, thioalkyl, thioalkyltrihalo, carbonylalkoxy or aryl (optionally

substituted on aryl with one or more halogen).

21 The compound of claim 1, wherein R is cycloalkyl, phenyl or heterocyclyl each
optionally substituted with one or more of alkyl, alkoxy, halogen, alkyltrihalo,
alkoxytrihalo, nitro, thioalkyl, thioalkyltrihalo, carbonylalkoxy or aryl (optionally

substituted on aryl with one or more halogen).

22. The compound of claim 1, wherein Ry is cycloalkyl optionally substituted with aryl,
wherein aryl is optionally substituted with one or more of alkyl, alkoxy, halogen,

hydroxy, nitro, amino or aminoalkyl.

23, The compound of claim 1, wherein Rs is cycloalkyl optionally substituted with aryl,

wherein aryl is optionally substituted with one or more of halogen.

24, The compound of claim 1, wherein R; is aryl optionally substituted with one or more of

alkyl, alkoxy, halogen, alkyltrihalo, alkoxytrihalo, hydroxy, nitro, amino, aminoalkyl,
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{1-[ (2>3-(3-brono-phenyl)-acryl oyl ] - pi peridi n-4-yl
}-[4-( 1Hindol-3-yl)-piperidin- 1-yl]- acetic acid;

wQ do06lsésendol - 3-yl ) -piperidin-1-yl]-{ | PCT/US2005/032500

-[(2) - 3-(3-net hoxy- phenyl ) tRcryl oyl ] -pi peridin-4- vy
}-acetic acid; - 154

-{I-1 (@@da%ﬂlﬁogaﬂ(&lld@xlr@al‘ﬁylnﬁtdamyr Qh&ﬂé&]t)lhﬁ&rcyﬂb&w heyRicR8biylalkoxy,

gICInd c)z/ilb};amoyl orcal_tz{n?ogﬂllkys yl)- piperidin-1-yl]-acetic

{I—[( -3-(3-fluoro-4-trifluoronethyl-phenyl)-acryl oyl
1%pi pe hegpmpaing pf clpim. Io Whetedblis ghenyl optionally substituted with one or

yl)- p'r{?@rE bﬂélpﬂ a‘l%]x;' h@%géﬁ glk?i?rﬁ}'ﬂlo alkoxytrlhalo hydroxy, nitro, amino,
{1-1(2)- or 0- 4- 1 toro- phenyl ) “acryl oyl ] - pi perid

i n- 4- _\,qn}mc{d yt |aw|ama@|alsodwyoallm giopl ylnth@alky r]ha@c@ftrwy, acyl,

aci d; carbonylalkoxy, carbamolyll or carbamoy alkyl
{I-[(2)-3-(4-fl'uoro-phenyl)-acryl oyl ] - pi peri di n- 4-yl

}22[ 4-( e. COJ&E(SB% of?’ci {I'n)l Wh?r%r }Q 1{]in cﬂ J)t‘[allﬁlgt%gtlltﬁteél%ng one or ‘more of
1 (3 taﬂiyﬁ IaU@mrhrelpEﬁyll al}sﬁm’rnyllomkcrmmhblannw Yhipilipérthidalkyltrihalo or

4-yl d: [ 4-

d.%ﬁb‘%%?@' peEIdl(n 1 T-[1=(4-tri f1uoromethy! -p
't b

Ihﬁ])[;yr ISI%EC’:%{)%}JI%?D%? %) ggﬁrexln }{}l jﬁ){:X)fl]oFt?o%gﬁy s%b&ﬁuted w1[th orge or

) - 3- ( 3nc4¢ BE 41kl fallkmy mpgmylky trébaloy hlkgdy]rihpioptrd,dhinalky!,

4-yl }

[ 4- (6-FR %G‘Fﬁ%{g‘h Of%aﬁb‘inélﬁ%kﬁ% H-i ndol - 3-yI ) - pi peri di n-1 -
yl]-{ 5-trifl uoropheny

a&,sryl 0 e]c xa %F g‘flﬁm4 )\ﬂh?relgé?étls‘l lg.teégﬁyalyl optionally substituted with one or
[ | - (4-mdit of Okyphawvyl earbaiBydrdxyphR@b bfirmindaiyl] - [ 4- (1 H-i

ndol -3-yl)-piperidin-l-yl]-acetic acid,

[ (! H‘He"égrg oudd ¥f daiRl IPQhEEHnR: lis Bekekac clyl optionally ﬁubstltuted with one or
| -[(2F) - -ni tro-phenyl)-acryl oyl ]- piperidin-4-yl}-

more o ha ogen.

30. The compound of claim 1, wherein
X is absent, alkyl or alkylcarbamoylalkyl,

R, is aryl or heterocyclyl, wherein heterocyclyl has an optionally present nitrogen atom and
wherein the nitrogen atom is optionally oxidized, and wherein aryl and heterocyclyl are
each optionally substituted with one or more of alkyl, alkoxy, halogen, hydroxy, amino
(optionally substituted with one or more of alkyl, acyl, carbonylalkoxy or

sulfonylalkyl), carboxy, acyl or carbonylalkoxy,
X, is absent or alkyl,

R, is hydroxy, halogen, amino (optionally substituted with one or more of alkyl, formyl,
acyl, sulfonylalkyl or carbonylalkoxy), alkoxy, carboxy, carbonylalkoxy, oxyacyl,
oxyacrylylaryl (optionally substituted on aryl with one or more of halogen or nitro),

oxycarbonylalkoxy, aminoacylamino, aminoacylaminoalkyl, carbamoyl or ureaalkyl,

X3 is carbonyl, acyl, acyloxy, acrylyl, carbonylalkynyl, carbonylalkoxy, carbamoyl,
carbamoylalkyl, thiocarbamyl or iminomethylaminocarbonyl, wherein when X is

carbonylalkoxy, then R is optionally present, and
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acetic acid;
{1-1(2F)-3-(3-chl oro-pheny])-acryl oyl]-piperidin-4-yl}

WO pebe0B6skF i ndol - 3-y]) -pi peridin-1-yl]- acetic BCI/US$2005/032500
[ 1- (3, 4-di chl or o- phenyl car bgnoyl ) - pi peridin-4-yl]-[4-(
5-met hoxy- 1Hindol-3-yl)- piperidin-1 -yl]-acetic
aci @ is cycloalkyl, ary! or heterocyclyl each optlonally substituted with one or more of alkyl,

[1-(3,4-dichloro e car banpyl| i peri

6- net r?i!s@m lqgﬁae %ﬂ%}% kwaéwlocjwﬁ ’fh1°§}?>11 ta@é%vae"halo
aci-d; carbonylalkoxy or aryl (optionally substituted on aryl with one or more halogen).
[4- (I Hindol-3-yl)-piperidin-1-yl]-[lI-(4-trifluoroneth

yﬂl phem&rﬁﬁup@@aélehﬂ%mgé bdipehsivtdgor acetic aci d;
- (4- br ono- 3- nethyl phenylcarbannyl) pi peridin-4-yl]-
| H-i ndo- - acetic.ac 4-
1H-[I I’q {md@l 9,-')/ -pﬂ)qeﬁgllnl ldﬁLil Eﬁ”@l %/(%4 %_tr(ﬂdgo%?é{hﬁyyll) acr)L oyl]( piperidin-
1- FY#F91598F et hyl - phenyl car banoyl ) -
pi pEF((TH)13~E5diff voac eliengl)-aclydyl]-piperidin-4-yl } - [4-(1H-indol-3-y1)-piperidin-1-
[ 4-\(1JFaceed oo y- | H-i ndol - 3-yl ) -piperidin-1-yl]-{

'aCE ggrgz"? (33<3‘§ a?ﬂ&oré Elll 495 chyﬁgﬂ‘ﬁél&ridin-&xi—y&}; “[4-(5-fluoro-1H-indol-3-y1)-
oro- enyl car banoyl ) iperidin-4-yl]-[4-(

5 n{ét(ﬁﬁlﬁg@dp—lﬁ@ﬁg)ﬂaxﬁ pigenidip- wHd|! =[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-

3- yhperigingeylil drqiclacidy ] - acet i ¢ aci d

(2)(sh-t @411%2@14%%}( e|r1d1[n4i ﬁ;lmmdal a3 ﬂﬂrlhu&b%&iy@'-ardr}hoyl
;ylé eeﬁdhlvd }Hﬂbe{@ﬁfatl p-1-yl)

ri enon

(2) 434 Py s QI (D3 A Ry ppy

| Hﬁcﬁ‘/ %ﬂd léé‘F I&r‘ﬁ _yl]-ethyl }-

pi piErl I(Qﬁ)ﬁ -(BSydifjuope- p}[maml()-aggloyl]—piperidin-4-yl}-[4—(5-hydroxy 1H-indol-3-yl)-

C2)pi132vri@81 bylgdetivenid- phenyl ) -1 - (4-{ 2-hydroxy- ]-[4-(

1H' "%%‘%Ml hﬁ)er fléngi)r&cr) l]oyMlp]peﬁﬁlnw }I4 -(IH-indol-3- yl) plperldm 1-

pi %H cnac d; y
{I-[(2E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-fluoro-1H-indol-3-y1)-
piperidin-1-yl]-acetic acid;
[1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-y1]-[4-(1 H-indol-3-yl)-piperidin-1-yl]-
acetic acid;
{1-[(2E)-3-(3.4-difluoro-phenyl)-acryloyl]-piperidin-4-y! } - [4-(1H-indol-3-yl)-piperidin-1-
yl]-acetic acid;
[4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2£)-3-(4-trifluoromethyi-phenyl)-acryloyl]-
piperidin-4-yl}-acetic acid;
{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl} -[4-(6-fluoro- 1 H-indol-3-y1)-
piperidin-1-yl]-acetic acid;
[4-(6-chloro-1H-indol-3-yl)-piperidin-1-yl]-{ I-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-
piperidin-4-yl}-acetic acid;
{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-methoxy- 1 H-indol-3-yl)-
piperidin-1-ylj-acetic acid; : ‘
[4-(1H-indol-3-yD)-piperidin-1-yl]-{ I-[(2E)-3-phenyl-acryloyl]-piperidin-4-yl}-acetic acid;
{1-[(2E)-3-(3,5-difluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(5-methanesulfonylamino-
IH-indol-3-y1)-piperidin-1-yl]-acetic acid;
[4-(5-methoxy-1H-indol-3-yl)-piperidin-1-y1]-{ 1-[(2£)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl }-acetic acid;
[4-(6-chloro-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-
piperidin-4-yl}-acetic acid,
{ 1-[(2[;')-3-(4-ch1oro-pheny])-acryloyl]-piperidin-4-y1}-[4-(]H-indo]-3-y])-piperidin-1 -yl
acetic acid;
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(2F) -1 -(4-{2-hydroxy-|
-[4- (1 Hindo]-3-yl)-piperidin-1-yl]-ethyl
w0 2@epssseti n-1 -yl ) - 3-( 3- PCT/US2005/032500
trifluoronethyl-phenyl)-propenone; 155
(2) 3-(3,4-dich

TQ (WZ@SL I)Jf ilél% Ih))ﬁj pg?@[EgﬁnﬁLMbh
é Tt II—I-IndoI 3-yl)-pi perldln l—}/ ){
13d|3rI’éQmQ é&ﬂﬁ@tﬂh?rmbcaca/éw piperidin-d-y1) 4-( H-indol- ;- ¥l
(3, mpedId@hI VH-8ceHRati$l ) - ami de; 4-{ 2-hydroxy- 1-[4-(

1Hﬂl£[dlﬂ')"%3('3)6|-cbxﬁlwr@ﬁﬁdngll) BAcrlloyYplperi@h @) -}4- @1k dxgli IMEmdol-3-y1)-
1- C[ﬂlﬁéaﬁx]yi 1¢-a@6it deif;3, 4- di chl or o- phenyl) am de;

4 { -
3 Kgl qlchéo Slenaﬂ) %rly]o(m qer19| ]4yé |[]4 6}-ﬂuoro-1H-1ndoI-3-y1)-
- - y
- p|p|c5%ﬁé dH’lfn ?aTt oxyI ic acid
-(aI|4fdﬁmmrqapfphsérwbd)noampdend@zt)yl] 4-((1111-1mm~3hy)dmqum 1-yl]-
I -[met(oeicrdet hoxy-I Hindol -3-yl)-piperidin-|l-yl]-ethyl}
- pi A9t L%' 5]d'1ﬂuoro phenyl)-acryloyl]- 1per1d1n -4-yl}-[4-(4-methoxy-1H-indol-3-yl)-
yl )pl r1 I4yl adetik hdigor 0- phenyl') - properone; (2)-1"-(4-

'| -[IzI é%ﬁé@ﬁ&t@uqrwlilma%ﬁcrgloyll70PﬁilﬁaéﬁryaI (7Rt oxg Ryingol-3-yD-
- pi B3R Aiy Jyy!l-geetic acid;

Y| )[433,6-3lichlobo-plieint kit a fba Pyiberiddi-09 8 HONEH -indol-3-y1)-piperidin- 1-y1]-
[I - dctictactal s trifluoronethyl - pheny] car banoyl ) - pi peridin

XHS g i—l_‘ dold§‘) I) H)Xm}l?) ﬂe{rl([giéa{’izﬁ)ﬁ (Jdchzf‘ IlecI]yF)l-ce:ilcrcinoyl]-
péIpelg ! acu“ﬁl eridin- I][- eth [}

- p| {rje[ﬂl:aﬁr(.'i 4I-dlghlc)ro-ph@p E);yl ]-piperidin- 4 -yl}-[4-(5-methoxy-1H-indol-3-yl)-
( 2)PBrid®;- ylda¢dtioasid- phenyl ) -1 - (4- {2- hydr oxy-

1- [+ 4h1€@tbﬁwoﬁmwLrbalﬁéﬁﬁ;slbéildnr4 31Y4-Y tH-indol-3-yl)-piperidin-1-yl]-

et ha\élgt}c-‘{a_[dperl din-1- - propenone;
I

eridi . o

(4‘1f5‘ 17 Zj @ﬁta{lrﬁrfﬁyaf 0, IswgﬁwéaIlIa%ncwwI@ol-3-yl>-plpendm-1-

aFiginasyi ] - aceti ¢ aci d -

| I—I—{lF{(t[t)II -dighliptorbepqyéaniinh) fiming- nydtl]y—l [plperidin-4-y1}-[4-(1H-indol-3-y1)-

1- (Plpdrdint 1-yidnaehdioxy- phenyl car banoy | ) - pi peri di n- 4-
{1-[imino-(3,4,5-trifluoro-benzoylamino)-methyl}-piperidin-4-yl1 }-[4-(1H-indol-3-yI)-
piperidin-1-yl]-acetic acid;
[4-(5-methanesulfonylamino-1H-indol-3-yl)-piperidin- 1-y1]-{ 1-[(2E)-3-(3,4,5-trifluoro-
phenyl)-acryloyl]-piperidin-4-yl}-acetic acid,

oper%ﬁ%%’ AT fORE

[1-(4-chloro-3-triflucromethyl-phenylcarbamoyl)-piperidin-4-yl]-[4-(1H-indol-3-y1)-
piperidin-1-yl]-acetic acid;

(4-(1H-indol-3-yl)-piperidin-1-yi]-{ 1-[(2E)-3-(4-nitro-phenyl)-acryloyl]-piperidin-4-yl}-
acetic acid;

{1-[(2E)-3-(4-bromo-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1 H-indol-3-yl)-piperidin-1-yl]-
acetic acid;

{1-[(2E)-3-(3-fluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-( H-indol-3-yl)-piperidin-1-yI]-
acetic acid;

[1-(3,4-dichloro-phenylthiocarbamoyl)-piperidin-4-yl]-[4-(1 H-indol-3-y])-piperidin- 1 -y1]-
acetic acid;

[4-(1H-indol-3-y])-piperidin-1-yl]-{ 1-[(2E)-3-m-tolyl-acryloyl]-piperidin-4-yl } -acetic acid;
{1-[(2E)-3-(3-bromo-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-yl}-piperidin-1-yl]-
acetic acid;

(4-(1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2£)-3-(3-methoxy-phenyl)-acryloyl]-piperidin-4-
yl}-acetic acid,;
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yl]-acetic acid;
[4- (I Hindol-3-yl)-piperidin-1-yl]-[I-(3-nethylsul fany
wo 2@keessskTar banoyl ) - pi peri di n-4-yl]- acetic acpdr/us20s/032500
1- (car boxy-{ 155
1 [(2)-3-(3,4,5-trifluoro-phenyl)-acryloyl]-piperidin-
yi1- }2mt<bmu}>ro DByl he i Aac1byl |- bipéruatol-or) 4. e iy b iy o.-
aC';ﬁl é’r"ﬁtnhh@l @&tl@ﬁsld

|[ IZ[F%Tr]d”b 054 inlﬂl %)1%%{ I dlI ﬂﬁwiﬁ%g%l?%endm 4- yl H (11{1 indol-3-

acr Pf% A9yl }-acetic acid: (2E)- 1-(4-{
2- hijlelf 2333~ (3- l‘,h[oéb—c( -fluoro-phenyl)-acryloyl]-piperidin-4-yl}-[4-(1H-indol-3-yl)-
1|—|—mgetrmiml-b{/12a®{1b]iq)g'ri di n-3-yl)-piperidin- 1-yl]-ethyi

ll- dﬁ t@lzﬁ(g%oprﬁﬁle%flf‘ac("}ﬁ%ypeﬁgendm %ﬂ%) (4- (IH niiol -3-yl)-piperidin- 1- yl]-

| - [[4< fzim%t -ProRpinsrdiRy Y- Pr@eriilenremetbyHpperatthigrarbamoyl)-piperidin-
}- pﬁﬁ Reedf Acidia-y 1) - 3-

( 3, [4+( B tiddof-b Y DIprepBI@NYYI)-FIRL ARBNRHBSthyl-phenythiocarbamoy])- p1per1d1n
(2)¢Qjé§méaa@chloro phenyl )-1 -(4- {2 hydr oxy-

| - -ethyl . ..
} p‘[?é%]? parrcHrB )i}/{}lpf: %lrb?gge{ﬁgf‘?g ((gé) t(l uctra-phe{n%bWatogﬁsp_lpendm-
SXy | Hindol-3-yl)-piperidin-1-yl] -ethyl}

- pi 5é6 qm@thanesdlfonylamino-1H-indol-3-y1)-piperidin-1-yl1]-{ 1-[(2E)-3-(3,4,5-trifluoro-

yINmsmdBmmw@ﬂlmpﬁkMB4®Lﬁhehykmfpropenone (2F)-1-(4-{

ly' l-'g/@ﬁ %Joé@%@?%a%‘ahﬁ?@hp@n%hl yﬁ’]' [QQﬁqulld&T b yy)ldxpe%dﬁyldyl?%cetlc

3- 5-trifluoro-p 3 enon

(2) 4:§ }(I-gndgl &\/*)Ipﬁflglndwéﬁy 45) - 1{1tro phenyl) acryloyl]-piperidin-4-yl}-

| - (85K} uor o- I Hi ndol - yI )-piperidin-1-yl]-2-

hy dirngxE) et(Bythio}o-fHepgy-aady 1oyl -piptr)dip s 9peBaNE@;indol-3-yl)-piperidin-1-yl]-

(2ymam@ﬁm5 di f 1 uoro-phenyl)- 1-(4- {(15)-2-hydroxy-|I

éﬁh 'Eg;%l%? HeR ff&lnlog@ éu?np%ﬁlhﬂ'ﬁyl R (iYmJtho%*M indol-3-yl)-

(2IJ g “ udr G- phenyl)-1-(4- { [ /?)-2-hydroxy-1-[4

(4[_11% J,qity}@gp_r ﬁ@nypérb@nqy@rglmnﬁmm yl] Q6 r@qtm;qy lH mdol 3-yb)-

}- p?%@ﬂmdhﬁlmﬁﬂyd$9 propenone;
[4-(1H-indol-3-y])-piperidin-1-yI]-[1-(4-trifluoromethyl-phenylcarbamoyl)-piperidin-4-yl]-
acetic acid;
[1-(4-bromo-3-methyl-phenylcarbamoyl)-piperidin-4-y13}-[4-(1H-indol-3-yl)-piperidin-1-
yl]-acetic acid, :
[4-(1H-indol-3-yl)-piperidin-1-y1]-[1-(4-methyl-3-trifluoromethyl-phenylcarbamoyl)-
piperidin-4-yl]-acetic acid,

[4-(7-methoxy-1H-indol-3-yl)-piperidin-1-yl]-{ 1-[(2E)-3-(3,4,5-trifluoro-phenyl)-
acryloyl]-piperidin-4-yl }-acetic acid,
[1-(3,4-dichloro-phenylcarbamoyl)-piperidin-4-yl]-[4-(5-methanesulfonylamino-1H-indol-
3-yl)-piperidin-1-yl]-acetic acid;
(2E)-1-(4-{2-hydroxy-1-[4-(1H-indol-3-y])-piperidin-1-yl]-ethyl}-piperidin-1-yl1)-3-(3,4,5-
trifluoro-phenyl)-propenone;
(2E)-3-(3,4-difluoro-phenyl)-1-(4-{2-hydroxy-1-{4-(1H-indo!l-3-y])-piperidin-1-yl]-ethyl}-
piperidin-1-yl)-propenone;
(2E)-3-(3,5-difluoro-phenyl)-1-(4-{2-hydroxy-1-[4-(1H-indol-3-yl)-piperidin-1-yl]-ethyl }-
piperidin-1-yl)-propenone;
(2E)-1-(4-{2-hydroxy-1-[4-(1H-indol-3-y])-piperidin-1-yl]-ethyl}-piperidin-1-yl)-3-(3-
triflucromethyl-phenyl)-propenone;
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156 -(2)-1-(4-{ ( 15>2-hydroxy-
| -T4- (I Hindol-3-yl)-piperidin- 1-yl]-ethyl

wQ 2@6peesedi n- | -yl ) - 3- PCT/US2005/032500
(3,4,5-trifluoro-phenyl)- ptwpenone (2)-I-(4{(I
) - 2- hydr oxy- 1| -[4- (| Hindol - erldlnl- I']-ethyl

- B2 Pet-{3e4- qi1c}plor><p|-p)her3/.l) 1-(4-{2- hydroxy 1 4 ( -indol-3-yl)- pxperldm 1-yl]-ethyl }-
( 3,pipeBdinrli-fl)-pepenophienyl ) - propenone; N-{ 3-[ 1-( 1- {
1- [4 Z23rdboRy 4 d1<mllmom@hwhhmacylthI} JrpeliPes-i dhBotftod! acid
}- %3 hQ%(yp D/d 1de

pl EJA? Il;jyldnozy oP I) p1per1d1n lnﬁf etﬁﬂ?%weg 1g<3ar1ncgr€oxylic acid
3 filbel

fjeh r‘(% t5°f | uor o- phenyl ) - acryl oyl ] - pi peri din
- 4 -4y{ 2 hydtdry1}[4- (IH indol-3-yl)-piperidin-1-yl]-ethyl} -piperidine-1-carboxylic acid
pi nelsiddimfoﬁlpmhil) hiddendol - 5-yl } - met hanesul f onam de;

(2;‘95 %%{ %ngqr Q: (B) ﬂ%%} 15{;Tno(of"3{yl)2p 5&¥1‘3fn°1x§/1] e&lyl[ L}: ;!erldm 1-
er| |pef|d|n | -yl)-propenone;
45L2dhxdr%ajr1d4r$ﬁ@wwo o Hadl--yBigeii o 1 -1 )-pipericin- |-

| I - [yll) %@Aoﬁcylﬂuﬁomﬁﬁmd] pPRENgey] pyri di n-3-yl ) -

| pex3, slbR=tdfludtd ¢ Ehrll [QRRIBPRSD)-piperidin-
s e e

} 'gﬁi&ﬁo&‘%u?iﬁ Od) Ton n_gﬁélo)xy 1&4 F()f et(?loxy phen%g ]plperlcm(l -yl]-

PPy ~yl)-piperidin-l-yl]-{
| - [(QEF) (3A-di8parophenylf I-Yolleryplosymy H3 (aorthbrypleayl)-piperidin-1-yl]-
IOi ey ldpiperiting| y1)-paupetdne; aci d;
]- EF% i—‘f' r{d HB %Q;Jerla}li))l]'ﬁ'(QQﬁﬂer}néthﬂ f'dx?y'l %henylcarbamoyl)

4. | uor o- phenyl ) - acr
erlgln-- t'hyl) - [4(
Tﬁ%—pndgl(sfyb)_pmefj@mlmlhu (i tsyfl‘lt]or(gnqthoxy -phenylcarbamoyl)-piperidin-4-
1 [Y(1 288Uq 28144 5-tri fl uoro-phenyl)-acryl oyl]-
pi e iindol3 yi)-}pnﬁflhhyl1)ylpk’:l¢(baﬂiﬁt}@/l£lfhr@l prnfhrb@8dy@r piperidin-4-yi]-
aceat:étrc aaﬁi d 2-{4-[5-(acetyl - net hanesul fonyl -am no)-1

| ﬁj [P%Ee%r(gqgl’}nhuir }phenFi) acr O‘]y F?1per1dmdI )H et %

-et eI”dest gtgenx get perl—'-(4{

|

2- Hy-dbpyrrolof 2 3-b] pvrldm -3- y]) p1per1d1n 1-y1]-{1-[(2 E) 3 (3, 25 trifluoro-phenyl)-

| - a4ty (el Ifwmldwy‘t YiHateidefid3- yl ) - pi perl din-l1yl]-
(2E)-1-(4-{2-hydroxy-1-[4-(1H-pyrrolo{2,3-b]pyridin-3-yl)-piperidin-1-yl]-ethyl}-
piperidin-1-y1)-3-(3,4,5-trifluoro-phenyl)-propenone;
(2E)-1-(4-{2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-1-ylj-ethyl}-piperidin-1-yl)-3-
(3,4,5-trifluoro-phenyl)-propenone;
(2E)-3-(3,4-dichloro-phenyl)-1-(4-{2-hydroxy-1-[4-(5-methoxy- 1 H-indol-3-yl)-piperidin-
1-yl}-ethyl}-piperidin-1-yl)-propenone;
(2E)-1-(4-{2-hydroxy-1-[4-(5-methoxy-1H-indol-3-yl)-piperidin-1-yl]-ethyl }-piperidin-1-
y1)-3-(3,4,5-trifluoro-phenyl)-propenone;
(2E)-1-(4-{1-[4-(5-fluoro-1H-indo!-3-y])-piperidin- 1 -yl]-2-hydroxy-ethyl}-piperidin-1-yl)-
3-(3,4,5-trifluoro-phenyl)-propenone;
(2E)-3-(3,5-difluoro-phenyl)-1-(4-{ 1-[4-(5-fluoro- 1 H-indol-3-yl)-piperidin-1-yl]-2-
hydroxy-ethyl}-piperidin-1-yl)-propenone;
(2E)-3-(3,5-difluoro-phenyl)-1-(4-{(15)-2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-1-
yl]-ethyl}-piperidin-1-yl)-propenone;
(2E)-3-(3,5-difluoro-phenyl)-1-(4-{ (1 R)-2-hydroxy-1-[4-(4-methoxy-phenyl)-piperidin-1-
yl]-ethyl}-piperidin-1-yl)-propenone;
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ethyl} -piperidin- |-yl)-propenone. 32. A conposition
conprising an effective anount of the conpound of

w@b@smscs2and a pharnmaceutical ly accept abl e carp@BUS2088032500

The conposition of claim 3&7sel ected froma topically
applied conposition, an intranasally applied
conpesi-td-ans)or- hﬁﬁoxqquﬂ«;amhxmﬁ,ﬂllyn>e;qpe@1@mpp§1 Eﬂh?ﬂ -pi ﬂdmA yl)-3-
prqgas;smh@@ro@ﬁ 8lprédnd@e conposition of claim

] t;%%a%z«g vgﬁfefyca 1SR °°"Fw@re%y§f5w§e;sﬁln Ly
mat

porg® tFHG"°"Fr eati ng or ameliorating a CCR2
medvV-as-¢d(li- fif-[(anaBardictsytn gpharydac it rpderidord- g} 2eg8®xy-athyl)-
a Suiyridcit4-yin 1 Hesd!-Shér-eahareanfonisidag adm ni stering to
th f e f ‘
{ ha. yz gfﬁlydgﬁﬁg% 1;:@;3:% Ezd 3o ﬁhorg J}% SRR Bhna ) ey

aFL d of %? é ectlve anount is

f r dAEabolt- dl@.tlmonv@w Hd 2tfddalbbut %Udrprr@sﬁlk@ﬁdﬁyyrld@ﬁ yD)-
Therippeidioldygfthyl) |1Pﬁf1®5 1 -YAhe'eednang;he syndrome, di sor der
or deseasedifitodphesiat-@d 2myifx ¢l gy at-ety- MiBydrolo[2,3-b]pyridin-3-y1)-
exma&slainqnymém 1;Jen@mat ;X %heon or Is an

condi t
oyid ”%@340 o ggriaend b %y@é%:*és -GS a e ppiain- 2
el SIRHT'EY ylé)pbqﬁggg BPPREE | over expressi on. 38.
Thd4itetflhod- ltblfmdcblaBl yh-Bbgridvh ey Bi{n-[ (e 3§ Adrofimro-dhengh)-denyloyl]-
or pmpesidmseyli}scsielagdt ed from opht hal m ¢ di sorders,
uveytq t: I he [ rstRRd _ .
B R A L AT S Py

cle
oI(|2t$ [7-61H- H’éB‘h’r Vlﬁwpémwdaw ?a[ 66@6& -4 SfraRerooteny-45r 8-
IurPgPe“Fé‘rf‘aYl ey Uferibanis selg medivheifres and di abet i c
C O NgakticCaridi 204 (5 - (de @it andIeIpdHl DA By | H-tHdalb® I iperidin-1-y1}-2-{ 1-
ret (mpa(tshyilﬂLdjr@b}ehylwdfr@bylmptpbﬁdlndlya]bahylcéster and ‘

Eg 931 991?] o% en ey o CI g“h rgxbsh-f-m .'Y-e -piperidin-1-
pu'yqugylyplperloen ?D})]/‘l) ;ro;e{r?orfe Yd e rh? Ydroxy- Gor- yD)-piperidin-1

32. A composition comprising an effective amount of the compound of claim 1 and a

pharmaceutically acceptable carrier.

33, The composition of claim 32 selected from a topically applied composition, an
intranasally applied composition or an ocularly applied composition,

34, A process for preparing the composition of claim 33 comprising the step of admixing
the compound of claim | and a pharmaceutically acceptable carrier.

35, A method for preventing, treating or ameliorating a CCR2 mediated inflammatory
syndrome, disorder or disease in a subject in need thereof comprising administering to
the subject an effective amount of the compound of claim | or composition or
medicament thereof.

36. The method of claim 35, wherein the effective amount is from about 0.1 ng/kg/day to
about 300 mg/kg/day.

37. The method of claim 35, wherein the syndrome, disorder or disease is associated with

elevated MCP-] expression or MCP-1 overexpression, or is an inflammatory condition
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sarcoi dosi s, invasive staphyloccocia, inflammtion
after cataract surgery, allergic rhinitis, allergic

W@opsseT vitis, chronic urticaria, asthma, alPer/gsmos/032500

ast hma, periodontal diseasé&s, periodonitis,

gingivitis, gum di sease, diastolic cardi onyopathies,

car di agat iafﬁoaip@diésqpmdramm aik&ttidrk r, diehveomiseridi@awith elevated MCP-1
failure, 3&&9F5|s, restenosi s, reperfusion
dlSOTd%P@“I ﬁB BFEPRITE?S, solid tunmors and

cancers, chronic |y gyhoc ytic leukem a, chronic

mfel ociheinetiod ok i3 HHIPE N heesy RFeIM® P O il dasa s selected from

ny el orgynhagokiiddes, Al §8a 88 eroQler&! melﬂf’m&a afbrittshoriasis, psoriatic.
bl adder, breast, cervix, colon, lu prostate, or
st omaCHTiSY atos dermst H%W“prlecﬂcﬁr%sﬁ"hrvm@ﬁéﬁsﬁ Wsgative colitis,

met hochebiitkshs anCa(PlUQrElft &?&tl@r{ ?‘%ﬁﬂl uRE reral i@AHrfidighc Pl diabetes and
anel i orating nedi at ed ophthal m ¢ di sorders

r heunstiadede %ﬂ“IPHF‘i"tOP% dmb@tsrn@%kgmathm%tie fie Feripongihy hifetie retinitis,
at opi Cdléi)%ﬁmtckéahﬁopa@ﬂr RBEGuIONS LWL beuRHk FRRRA Y dlsea%e

di sease, allergic rhinitis, ast hna, al | ergi c ast

per i ocFéﬁP'éPSlﬂF@’é%’éee‘éaPM"%”%‘a Bpfgermatign ﬁféf'éadtefﬁ@rsé%sﬁr% allergic

conpr i §infg, AdidUos fu8Evitg, dRorid@iSiiR] £Ginadile@id BGlaVriodontal
amount _of the conpound.of claim1 or conposition or

medi ¢SRS tPREPIOBIS, EIEiVIt, urpdisease disptolds cardipmyppathies, cardiac

wher eiiRfatchien, oRBt ki icerodic hesrtR N urk San 6186 JedtdnON, reperfusion
uveitis or aIIerglc conjunctivitis and the perlodontal

di seas®sTE s EPBETAICRY i Pt FBABAPY FECeTyiCHgPigiymRRopytic leukemia,

gum di &ﬁﬁ&ﬂnye‘ﬂ&yncﬂ@ﬁ(eﬂ‘ﬁi Redi p@mﬁlcﬁhﬁhﬁ@gnameﬁinﬁh Hodgkin's
uveitis is selected fromacute, recurri or chron

uvei t i G4%2%" “HREORAL 1’1{5]&6 BJpddet. Bepit46TY Xnft (ggré,lwguwgmt? &r stomach.
Is selected fromanterior uveitis, internediate .
Wei t i Be ggod e Flaim By aiereiy s meshost folher Famprisgs pryeating, treating or
met hod,Qfio6liR) ECRDme IS Sphihaldie dg%gr@drhédﬂﬂg‘c?ﬁrthrltls soriasis,

conprises preventing, treating or ameliorating
medi atREFHE GERItHVEPRIF derMAEIUTYHERSRTING &ulmemrbﬁwse allergic

uvei ti$initl ds@infl Q1eFQNIHRGE potiolidrial dIsPRTREQiect in need thereof
arthritis, psor|a5|s pSOFIatIC arthritis, atoplc
der natqompgsmg admmlstermg to the subject an effective amount of the compound of claim

| or composition or medicament thereof.

40. The method of claim 39, wherein the ophthalmic disorder is selected from uveitis or
allergic conjunctivitis and the periodontal disease is selected from periodonitis,

gingivitis or gum disease.

41, The method of claim 40, wherein uveitis is selected from acute, recurring or chronic
uveitis.
42. The method of claim 40, wherein uveitis is selected from anterior uveitis, intermediate

uveitis, posterior uveitis or panuveitis.

43. The method of claim 35, wherein the method further comprises preventing, treating or
ameliorating CCR2 mediated acute uveitis, recurring uveitis, chronic uveitis, allergic
conjunctivitis, rheumatoid arthritis, psoriasis, psoriatic arthritis, atopic dermatitis,
chronic obstructive pulmonary disease, allergic rhinitis, asthma, allergic asthma,

periodonitis, gingivitis or gum disease in a subject in need thereof comprising
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chronic obstructive pul nonary di sease, allergic

rhinitis, asthma, allergic asthma, periodonitis,
wW@Rovgiosdsei s or gum di sease in a subject in neeBCT/b8I08032500

conprising - 158 -adm ni st&ing to the subject an

effective anmount of the conmpound of claim1l or

conposidninitermyg tandel subgrenteffetiee @obunt 44the Threpared biddaimf1 or

cl ai m 35 erein.the pﬁthqd further conprises

pr eversPIRY P RETFFSY ™8 P8 i orating a OCR2 nedi at ed

i nfl amrat ory syndrone, , di sorder or disease in a ,

$tibj echeimef dﬁﬁ%lamﬁée%%sfmHﬁmwif\ﬁ@%mﬁlwsw&wewa geating or

t he subijepsitinh @tREotdised AMBENL8TsyidiemE AMBRBING dAtase in a subject

claim1 or, conpositjon or medi cament theregf jn a

conbi ARPTEGHNFR Fﬁwlswefiﬁmwﬁ@ﬂaﬁ 198§ @b&ﬁ&%n-e?fﬁwsﬁﬁa%the

agent $omgslinkd-of ALBCT bMBmMAGRININSr Sedik AM3HNOS PPN @SEmYiBation therapy

agents. - 159

with one or more anti-inflammatory agents, anti-infective agents or

immunosuppressive agents.
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