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WO 2008/ 005268 PCT/ US2007/ 014958 1 SUBSTI TUTED
Pl PERI DI NES THAT | NCREASE P53 ACTIVITY AND THE USES
wa kieREWE6Fi el d of the Invention 5 The present PEOWERL100TM4958
relates to novel conpounds useful as Human Doubl e
Mnute 2 protein inhibitors, regulators or nodul ators,
phar maceuti cal conpositions containing the conpounds
and met hods of treatnent using the conmpounds and
conpositions to treat di seases such as, for exanple,
cancer, diseases involving abnormal cell
proliferation, and di seaseslcaused by inadequate P53-
| evel s. 10 Background of the Invention The tunor

supp §I§§§T|’?PQE‘B PIPERIDINES THATINCREASEPSS ACTIVITY
mai nCarAing e ' IiQe" ik GSESPHEREGE 1N a cefl by
regul ating the exp rray of genes
responsi ble for DNA repair, cell cycle and growh

arrest, and apopt osi FieMhof ¢he Iiverfion Oncogene 18 53

1999 . 1621-7 Cel Death Diff 1 4
{ St present saveniips relalgs f BRYCHBPRUNTR YsEf aE 1 rman Double
MinuRe 2 profisin itHiBREMs, Peguidtold Br nidddulaters gdharmaceubloal eorapositions
cP 19997 151-157; Sherr

er Res.
cont@()lng(Mmaoueé%gngsr]‘etmﬁﬁ of drtmest yalngﬁgsgameouﬁds and
compddificis i3 #8at élfe'éESs 86EH akrf&%%éléecéﬁé’er diseases involving

ranscription tactor activate genes inplicated in

abnartral cel mrtallfetﬂiIO@e andcsgr%easses\/mtmdt b inasieauate Pagdevels.
ei ther 20 apoptosis or cell cycle arrest. Apoptosis

facilitates the elimnation of damaged cells fromthe

or glanl sm whil e ceBackgrdund of ¢he lnyentien damaged
h 3 &rﬁgr ggi’i‘é{aesgﬁps}lod&n( gggffys[égéhﬁﬁﬁg)ﬁé WIngl\%lrﬁémmg the
integgigfr gf Lrgageuﬁd:aam agr;elﬁt;&rég’iﬂmlng It’ﬂ;: expressiont ¢fa diverse array of
genasespagrble I PNATERGE, Sello Ry ALt diRiin AR A Afoppeis May of

al., cm eﬁ'@nﬁsf_%‘(t P9y p. V6215636; OrennCell Ddath Diffor. riax @) (2003) p.
e

431343 ey | Ssiens KouKarkosan 8551908, hA e Hhneut et al.

51k 52eBhefy Oamicer REdl B®I(Z000) p. 3689-95
NUC%?&O@ Aaaq?ﬁ%:]r Q_gl ﬁmm ne%ﬁt Ie\% r egﬁl at or ( ) e ]

In regpenek yoneRIAMS strespsianas. Nhe well tiggers b %ﬁ%ﬁrér'gc"m'on factor to
actlvkggggﬁes @h agﬁga?rz 1}%’\’5% 2000c§ﬂ c{ragoﬁr}\ld@r Z’(H&Q%\)/ﬁaﬂlétmgs either

apopibslsMrmell aqyele anest. /@p@fpSlsgap[y ate§ ngjmwmatgwmpaged cells

vorn B8 R e 5 5 g e GBI 2 o goncti

damage [reviewed in Ko et al., Genes & Devel. 10: (1996) p.1054-1072; Levine, Cell
88: (1997) p. 323-331]. The loss of the safeguard functions of P53 predisposes

damaged cells to progress to a cancerous state. Inactivating P53 in mice consistently
leads to an unusually high rate of tumors [Donehower et al., Nature, 356: (1992) p.
215-221].

The P53 transcription factor promotes the expression of a number of cell cycle
regulatory'genes, including its own negative regulator, the gene encoding the Mouse
Double Minute 2 (Mdm?2) protein [Chene, Nature Reviews Cancer 3: (2003) p. 102-
109: Momand, Gene 242 (1-2): (2000) p. 15-29; Zheleva et al. Mini. Rev. Med. Chem.
3(3): (2003) p. 257-270]). The Mdm2 protein (designated HDM2 in humans) acts to
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down-regul ate P53 activity in an auto-regul atory

manner [Wi et al, Genes Dev., 7: (1993) p. 1126-1132;
w®aisabs2eg al ., EMBO J, 12: (1993) p. 461- 468]PCT/0S100E014958

absence of oncogenlc stress signals, i.e., under

normal cellular conditions, the MinR2 protein serves

to maintain P53 activity at low levels [WI et al,

Genes Dev., 7: (1993) p.1126 5 1132; Barak et al.

EMBO J, 12: (1993) p. 461-468]. However, in response

to cellular DNA damage or gnder cellular stress, P53

act|V|ty i ncreases hel ping to prevent the propagatlon

per manent | ed clones of cells b tLon of
downc@gul%t?c?@ éﬁfvi\mygmo%e Rulp-reey a&?W&B%’b@%fsﬁ(’g e?ﬁ'i G8heSDev, 7:

' f t el i85 (9093 p APP1-aBBI.alrethe ab f
(199%3?g|r11?ed gg?g/egﬁé%k%yaprtMBOcJorr%gnent?n%f this ) © absence o

oncogersic MireBsRIgnals e, ANGiey ngywéﬁe"ulme@rddltlpﬂﬁsthsd}ﬂgﬁt?eproteln

sewe%qeerﬁéi‘[téﬁhpge%\%g\gg ?ﬂlow %ﬁgc tuzé{ré{' % es ﬂé\? r? foQB) p.1126-

1132PB3racet 10t EMBO dst 2: (1B93)qaMadi-468) dHowever tiaraspanse to cellular
transcriptiqnal ctivati Q i. 3t
DNA gafase phngPT skt atiShe oed BEUL Prisdts GoBFto prevent tne
propadfatRnCest, perifandntyamage84letesSof Eklisnipy iretuation, of cell cycle and
ture, 362 81993) p. 857-860; 15 Momand et al, Cell,
growlharrestoe,dpeptogiss7z. 1245] . Second, Min2 shuttles P53

f O delfilatiBicbERIS3 Fonéhth Féﬁe@l%rﬁamddbrbgﬁaﬂel bhalbAcé |DJ@tween the
pr ot eol yt| o de%r adation of P53 %Rot h et a

two componerds of Msitn2 aptesaguiRiony Sé{rstemwdvd%,%wa this balance

appe§}5010’ bé—%sséﬂ%%r @ell Zaﬁﬁvaﬂzﬁ?ere-ﬁﬂ@ ANdadiariaewalgsabat Mdm?2 acts
3077-3080]. Finall

to downn@gu!ﬁigﬁ%%égﬁ\aw i ﬁm M&@gr{@ﬂ bigdde ‘aeN'@ﬁf{ry"ﬁgfr’ansc"m'ona'
actlvaﬁﬁm H%‘?\'é'nﬁ‘ gf pa! qH'Hlbé‘k 59;3:%%% idrPbf PB3dedpsnsive @éd@st [Nd?ssm et al.,

urtin- epen dent pr ot eosone at hvva
Sciense, 2l74; (19@$ L%taesazohneuegay Natwrg, N@@@&m 857 860

M°m?ﬂ§%§§re$%—k/ -%%QQQQ)PQ’Q anscr IG%I onrﬂ#J %tﬁ%ﬁfmm the

nucleuBdoahp logtsplasmad faciimateahg qaromlwtc d!@grlaldadong)fm [Roth et al,

—éfgt—gfn?&gﬁg}wﬁ\%é‘g% re |{:n %%‘%mgipf eci%I %ﬁ—%ﬂg] L 7288-

72930pa6 iapidenévilte, BrocZNa:!DrAcd(ﬁtScim&e(nﬂeem pt BO77- 3080] Flnally, Mdm?2
or.nat i on

over expr essi 0 s
oSS B[ CHE 3 9aR AT {SI5om Rt bRy to PES for
degrdﬂﬂiibh' Within thf@&f}ﬁiatﬁﬁhtd&p@fde\m |2¢$tS wMeoﬁ'ﬁﬁelrﬁath?u;ICIHmda et al.,
man es of human_ tynors storin ncti.o
FEB %/ a3 USO7) PeRPR By Y B5HI2, Mé—éy? é@gl' {476] Thus,
Mdm2 ”m%;le@% RHe BRIty BitHe PSS! tkér@éoﬂrﬂtl@ﬁ faﬁtbrltﬁiiirﬁﬁd)te the expressuon of
stinmul ate apoptosis. Not sur t hen l{;g (?\/I
its target gepes Py:Disding: Baginthe ntg Sbe‘r'g%f)(%'%ﬁ‘@ S-Mdm2 auto-
regulé@‘?ﬂ%k}é o B HAVeCR Eﬁﬁéalaéf?éﬂt%nt &l hbingdetadide Oé}?isidtéi)s{tly,

to Interact wth Chene, Nature 3:
correfationdzetaeen, thmweoem@s'ome@ft > agddugnarifeenation has been

eporf (T, WAL PRIGTB FOBL SRSt S e
P53 is ieume iratriary types of huptavtimors. e Reaigring the functionoef BH3 in tumor
cells by an?ol\%b%& %hesraggv{léﬁ% rgZ(JR Jrr?r gﬁ)%vmg the tumor proliferation and instead

stimulate apoptosis. Not surprisingly then, there is currently a substantial effort being

made to identify new anticancer agents that hinder the ability of HDM2 to interact with
P53 [Chene, Nature 3: (2003) p. 102-109]. Antibodies, peptides, and antisense
oligonucleotides have been demonstrated to destroy the P53 —Mdm?2 interaction,

which would release P53 from the negative control of Mdm2, leading to activation of
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3 the P53 pathway allow ng the normal signals of
grow h arrest and/or apoptosis to function, which
wW@DRG08/085268 pot ent i al therapeutic approach to trReI/URLP07/014958
cancer and other diseases characterized by abnor mal
cell proliferation. [See, e.g., Blaydes et al., Onco
ene 14: (1997) p. 1859-1868; Bottger et al., Oncogene
13 (10): (1996) p. 2141- 5 2147].
~U..S. .-Pub..-No._2005/0037383- Al_descri bes_nodi fi ed_so
| ubl e. HDMR protein, nuclei & acids that code for this
HDM2 protein, the crystals of this protein that are
' | § ahdyer epBptosis to
the P8 bR oWl e HUPIA S P BrIR® st andrer 4pop
functits ivgnicb @fferasdeotential W@yawt&é@prwcaﬁpu%ﬁ%w carcer and other

t e
oo fflH R AR B U AT S w1
ncogBres W efl 9973ind 1t859am86@;®ou@ert¢tealpgn_mg@_13m (1996) p. 2141-
I.nteraction, have been described. WO 00/15657 (Zeneca
2147Il1 mted) descrl bes piprizi ne-4-phenyl derivatives as

i Nhidhigas.SNef 200%/00878834 i_aesbserrvdifit® salnblePBRM2 protein,
G asber et a

Med. 15 Ch , 48 (20058). p. .
nuCIg0 RS At SORRIGH 1S SURME AT ORTE: MBS e Rls Biptei that are
suitabRY fRIrORRY Er)}stéﬂlzéilan dAaRsiD We tse BINRE Yrétethsand y;S)tsabls to

tructure of” benzodi azepi nedi one as HDWVR ant agoni s d
|dent|f[ya§elg§t,|q;aj%sﬁmgomp% s¢hatyaybe,uged as arzt\rpa c’%agents an

Somg&?mnamnfﬁ%eﬂ?ﬁ? EI miseive HHER birfle B idefife AHIMP SE dHéir 9 Plough

Sul the P53-MIn2 interaction an
Corpaktivator of P53 dependent transcription in mdn2 20

oV, L h b
SrBBEBRELIEL, S8id 1 aRRR/ P i padarEibracioy, nave boen
desomm- MRpOBA 5650 (Zatesarlitied deseabes WHJTIZ"FRII“&“LFP@” derivatives

3, act | I a c
== FCHE % OB R 2B R rger ot s
Chef., 48 (2003)J3. GONBI12) (JohNsoNNk D¥hegom Hha;mweytigalmesparch &
Deve’a\lrol;;ImAéngL.L.%!)%s@rige%%igcovery and cocrystal structure of

benzodiazepinedione as HDM2 antagonists that activate P53 in cells. Galatin et al. (J.
Med. Chem. 47 (2004) p. 4163-4165) describes a nonpeptidic sulfonamide inhibitor of
the P53-Mdm2 interaction and activator of P53 dependent transcription in mdmz2-

overexpressing cells.
Vassilev (J. Med. Chem. (Perspective) Vol. 48 No. 14, (2005) p. 1-8)
(Hoffmann-LaRoche inc.) describes several small molecule P53 activators as an

application in oncology, including the following formulas:

@N-gzboa
Cl 7 oiOH 2 NH O @-N’;I
&5 O o
=
O, oy

OOO
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H2C \ OH NNNI NI oS Oo~"b\ / HO\ od Br O
wWE2088/03%68 Cl r NH N .-. NBr O- O --J\ and EIT/Ukm®07/014958
first four conpounds |isted above were al so descri bed
in Totouhi et al. 5 (Current Topics in Mdicinal
Chem stry Vol. 3, No. 2 (2005) p. 159-166, at 161)
(Hof fmann La Roche Inc.). The last three conpounds
i sted above were also described in Vassilev et al.
(‘Sci ence Vol . 303 (2004): p4 844-848) (Hoffrmann La
Roche Inc.) and their inplications on | eukem a
ct|V|ty wer e |nvest|gated in Kojima et al. (Blood,
ol 108 No 9 (I\Iov 59'@1*59) 10 Ding et.

@_N%r( N 3 , (2005): 10130- )3,
g(jr em Vol .—49,42008): 3432-
descri knesso everal spiro-o doI e compqyads

Min@- P53 inhibitors. ¢l O C F NIV ~O Of/ NHN
Cl N 15 Lu, et._al. (J. Med. Chem Vol. 49
@. 3759@3762) dBScribed 7-

4 ) met iy

_2-1ret h,
,?FN@ESWD?@E

The first four compounds listed above were also described in Totouhi et al.

5  (Current Topics in Medicinal Chemistry Vol. 3, No. 2 (2005) p. 159-166, at 161)
(Hoffmann La Roche Inc.). The last three compounds listed above were also
described in Vassilev et al. (Science Vol. 303 (2004): p. 844-848) (Hoffmann La
Roche Inc.) and their implications on leukemia activity were investigated in Kojima et
al. (Blood, , Vol. 108 No. 9 (Nov. 2005) p. 3150-3159).

16 Ding et. al. (J.Am. Chem. Soc. Vol. 127 (2005): 10130-10131) and (J. Med.

' Chem. Vol. 49 (2006): 3432-3435) describes several spiro-oxindole compounds as

Mdm2-P53 inhibitors. |

15  Lu, et. al. (J. Med. Chem. Vol. 49 (2006): 3759-3762) described 7-
[anlllno(phenyl)methyl] -2-methyl-8- qunnolmol as a small molecule inhibitor of MDM2-
P53 interaction.
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OH WD 2008/ 005268 PCT/ US2007/ 014958 Chene (Ml ecul ar

Cancer Research Vol. 2: (January 2006) p. 20-28)
waemsidzes. i nhibition of the P53 -MIn2 i nt er apCT/O8200y014958

targeting the protein-protein interface. U S. Pub.

No. 2004/ 0259867 Al and 2004/ 0259884 Al descri bes

Ci s-imdazoles (Hoffmann La Roche Inc.) and

W)2005/ 110996A1 and WO 03/ 051359 describes 5

C s-1m dazol i nes (Hof fmann La Roche Inc.) as conmpounds

that inhibit the interactiog -of :

-MdnR2-w t h-P53-11i ke-peptides-r-esulting-in-antiprolife

r-ation- V\DI 204/ 080460 AI dre]scrl he subst ?&bfp 20-28) describes

mhnb%;ﬁgﬁ the. P§36‘n mé h'ﬂfef:ﬂﬁ% Wld@éhﬁg 'lﬁ@ p}oteﬁPpﬂﬁéVrﬂﬁﬁerface

escri bes enox aceti c aci derivatives and

u.s. Bbbanz awnm&%emawm R004/8269884 At Hg66ITReS Cdf-f-lm'dazoles

1 Nt er
PR CR PG R KiAche RSO P RNE) s 380 descrves
Cis-ImidazolinesdHainogren Lad3og¢hdfrfiadpas comprurisls that inhibit the interaction

-of M(%g vslg'bgc‘fgalgﬁ B%%“G%Spr%%’ mﬁﬁ—ént{&r%gfﬁré i Ch\f\f%?%%l)4.{br§’o460-A1

descfi lbékmsabsiﬁuw plﬁérﬂme cSimpldunels Mdnm-ﬁﬂssvmﬂlltqrsm treating

(2001 336-344 _d d i . .
canct bbbl s R ST I SRR A B ace
deanﬂ\‘Pé’é) hAH %H’éﬂ@gﬂnéﬂﬁlteﬂr@z%hai'bef as iantagarist dfdemZ and interfere

fective inhibitors-of the HDMR or

with thedroteio: proteintintsragiion batweamamz b GiRdeo 4 Shidodesits in anti-
tumo$ %ﬁ&.@ggm% Ph i@ IndY. abuheariet an, J. Ahsfam Soc 123

socl ate , or di seases caused b

(4): <%G1hm55415~ﬁ0 vﬁécntpﬁs;genrt53amgm2cama@ﬁnbﬁtse'r"8§§§s' fom a

nd 8'] 2 o rgBe3440describes chalcone
Fusa‘f’g n| %“%’ggﬁ EPW %0 QSdl nteraction.
denvamlémhaacantagomlrag imezagtianshetwedmthediyrmanrcopnpiimitdm?2 and
P53, and Min2- P53 inhibitory activity of such compounds

have not been disclosed previously. Sunmmary of the
| Mieati s @éed fori efteativeyinkibitods qbtﬁtésHDﬂ\h%OpM@Mﬂ protein in order to

oot TR, 55 ARl SRR 8.0 N faton
dised58¥assttsatedpiath nmmm ocaiseaeepcame(f)mry |nadpquaienl§53mt|v1ty The
r.

presghiARRIGalPD AP S EPARegSdonppRes R i BihAB g o

antaééﬁﬁnr@qmqqng@z -PSBRAR N rfAd- Fiﬁ@ﬁtté?iﬁhgﬂmnﬁ/gg&oﬁi&alimgo?53 proteins -
one_or nore di seases, assqci Wi ,

in celis 53 ed DM E S5t UM B5F St A L G5 AUEB REBIRRIds have

not b%l‘enp&‘@aggga;ﬁrép@hswconpo& tions. In one aspect,

compounds of the present invention have the general
structure showmn in Fornula I:

Summary of the Invention

In its many embodiments, the present invention provides novel compounds
having HDM2 or MDMZ2 antagonist activity, methods of preparing such compounds,
pharmaceutical compositions comprising one or more of such compounds, methods of
preparing pharmaceutical formulations comprising one or more of such compounds,
methods of treatment or prevention of one or more diseases associated with HDM2,
MDM2, P-53, or P-53 peptides‘ by administering such compounds or pharmaceutical
compositions.

In one aspect, compounds of the present invention have the general structure shown

in Formuia |:



WD 2008/ 005268 PCT/ US2007/ 014958 6 0 R2-A Rl R5 R4

R5. R4 Rs_ mMNR3 Rs' R7T R/ Formula | or a
w@basmeetit i cal |y acceptable salt, solvate, esPEF/USI07/014958

prodrug thereof, wherein: 5 R is heterocyclyl,

het er ocycl enyl, or heteroaryl wherein each of said

het erocyclyl, heterocyclenyl, or heteroaryl. contains

i ndependently 1-3 heteroatons on the ring and further

wherei n each of said heterocyclyl or heterocyclenyl,

or heteroaryl is attached one of its heteroatons to

the carbonyl in Formula | and still further, wherein

each of said heterocyclyl, 10 heterocyclenyl, or

heteroaryl can be unsubstituted or independently

substituted wth at |east oge noiety, which may be

the sane or different, select Qmthe group Z; or

R1 is heteroal kyl or hetrRért JMherein each of

sai d heteroal kyl or heRegoal R"15 contains 1-3

het er oat ons and furthegs [

het eroal kyl or heteroal kepll islattached by one of its

heteroatons to the car i orgela | and stil

further, wherein each ofgesai ej.eroal kyl or

het er oal kenyl can be unsubst’tted or independent!y

substituted with at | east one noiety, which my be

the sane or different, sel omthe group Z; 20

wherei n each Z, which can gﬁkﬁﬁgigane or different, is

i ndependently selected from the group consisting of

H_ - OR9. - al kyl NRIOR' - al NRLOR o ¢ s -
o oo AU AU B8l
s gt e e
e L e
diHasé PR AE &H Y ringrandfahbbeiveicocinkedch @bsaid heterocyclyl or

tri hal ohet er oal kenyl , di hal ohet er oal kenyl

hvRFCIRerY SANEsAANVLIE ERChed R Of I fpfgioatoms to the

h%'éfl'i:?@l W:Forn\/%ﬂ£[ Ak kN YUrthér, YWherairy batk vk said heterocyclyl,
al Ken

ary |y , 2008/ 005268 PCT/ US2007/ 01495d8 7 .
10 heterocyclenyl, or heteroaryl can be unsubstituted or in ependently substituted

with at least one moiety, which may be the same or different, selected from the
group Z; | '

or

R’ is heteroalkyl or heteroalkeny! wherein each of said heteroalkyi or heteroalkenyil

15 contains 1-3 heteroatoms and further wherein each of said heteroalkyl or
heteroalkenyl is attached by one of its heteroatoms to the carbonyl in Formula |
and still further, wherein each of said heteroalkyl or heteroalkenyl can be
unsubstituted or independently substituted with at least one moiety, which may
be the same or different, selected from the group Z;

20 wherein each Z, which can be the same or different, is independently selected from
the group consisting of H, -OR?, -alkyINR™R"", -alkenyINR'°R"", -CO2R®, -
CONR™R', -NR'CONR'R'" , -NR'°’COR?, alkoxyalkyl, alkoxyalkenyl, cyano,
halogen, trihaloalkyl, dihaloalkyl, monohaloalkyl, trihaloalkenyl, dihaloalkenyl,
monohaloalkenyl, trihaloheteroalkyl, dihaloheteroalkyl, monohaloheteroalkyl,

25 trihaloheteroalkenyl, dihaloheteroalkenyl, monohaloheteroalkenyl, alkyl,
alkenyl, alkynyl, heteroalkyl, heteroalkenyl, aryl, arylalkyl, arylatkenyl,



heteroaryl, heteroaryl al kyl, heteroaryl al kenyl,

het erocycl enyl, heterocycl enyl al kyl,
whedosnayg | enyl al kenyl , heterocyctyl, PCT/US2007/014958
het erocycl yl al kyl, heterocyclyl al kenyl, cycl oal kyl,

cycl oal kyl al kyl, cycl oal kyl al kenyl, cycl enyl,

cycl enyl al kyl, cycl enyl al kenyl, -0-al kyl, -0-al kenyl,

-0-al kynyl, -0-heteroal kyl, 5 0-heteroal kenyl,

-0-aryl, Oarylalkyl, Oarylal kenyl, -0-heteroaryl,

-0- .

-het eroa-ryl al kyl - C)heterdgrylalkenyl -O heterocycl e
0- het erocycl enyl

n%Gfﬁfpéndc%!eéﬂ?'lyéﬂ'kﬂn9?‘3/’06'31%'{‘8P)S'c petgrpeyclenyl,
8e{@rbﬁg8%ﬁg1a‘ﬂ{ﬁl t'fé/tbrocﬂfle rk&%lﬁéﬁ?h{ tleyérdlck€my Iheterocyclylalkyl,

Oc cl oal k

bet};fobwdyla}kmy{@mloalkml, cygl@pgwﬁlkyl gy@9@|k@4ﬁ)\<%nwypyclenyl
16y§%§¥fa”|¥ |a+)‘(:§$¥yla§eﬁ¥f' otk Vi Soaéik%ﬂyi o Stkghfly t®lheteroalkyl, -

ero eroa eny
- B-heydrahlkeny!, -S)—arWI@I-&rcylglkyl Osam*@lk@ﬂﬂar(yrheteroaryl -O-

E E%’t Bf 8%}”'%%efer§w§%§ﬁ@g%:l‘géntgfél%ﬂ)f(:lﬁnyl -O-heterocyclenylalkyl,

%h%@i@@&éwlalkehklen@kheteﬁawsdr €shetgtocyciyalkyl, -O-
het er OC glyi%}lfen)z/ SQ)?&’FE’@ - %f‘ Iéﬁgﬁé{/l -O-cycloalkylalkenyl, -O-
C)é b@%‘yk)itﬁb*f@éwlalkyﬁ -QLeya@yiylalkéityty-G -alikyl, aBkalkeny!, -S-alkynyl, -

%?E@%iggﬁﬁ){yl gegﬂﬂr@alggg% y§§ aryIN§@ngg%?' g Eélflalkenyl -S-

AanlalkylRE0hateybaryldikdAyiarShatténdcyclenyl, -S-
Ngt% ar f ﬁ‘?ﬁ ﬁ%yo heteroa{?ry1 Sy y

Nmfe@emeiecma(lq}hd; k%ﬂhetemgleﬁg[aélf%gﬂwsapﬁg%{ypycgw -S-
H%% ‘%g{’@m%‘c@ Meterac W%'k&ﬂ'efsl‘é%l’oﬁw aJS‘WGIoaIkylalkyl -S-
i o

rocytlenyl alk heterocyc yl
- NwaalMalsechS;ay@le{wl -S-ryalenyieikyl.oSyeygieayiRbigny!, -alkyl-SH, .

- NHo-ake. B :%W@’R f"@‘“@%ﬂi'ﬁ%“eﬁ“m"@a'kv' R
- N‘Etémaﬂcérqﬂy-lhﬂﬂ ryl,- {arylgamyé,nﬁa] mﬂglkenyl -NR"™-heteroaryl, -

- iclergaplyn NG afRpan By, 1R Reielcithy, A"
- Gieteradyalersmaikyl, m%hemroayqlénylan@nyhem 'Baveperacyglyl, -NR

CO- h | 10_

- RRPGeyEn by AT et TR ST S quglgto, -NR
%@IWIQWP:-N'RT-;Siao%x'ﬁ(walkehylnlytdF?}T(-aymhyl -NR'"-cyclenylalkyl, -

- er ocyc a oa

- @chqugp%ﬂkéth Elga&xlc%(ﬁ 'F‘prbf' 5f.{Q(anw(ynyl -CO-heteroalkyl, -

- GEOCH, @:Le%aakenw%@y&dyenyj@idfylblkyi CO@-WMEWJFW' k&@QHheteroaryl, -
- S02-al kyl, -S02-al kenyl , l?i kyoxl L -CO-
- £00- 'P@?é@%(!alw -CQetRLpay W@ﬂm -Hedgrocyclgnyl,

:g@emﬂ)gféoryéir yE 5@@7 ﬁéﬁdr@b)hﬂélﬂ'lal R-Ce-aeastorlclyl, -CO-

al k eteroa al kenyl
memy@imwl e@ heteg_;@ycs valkenwd.o 1cgﬁgg3égmwco -cycloalkylalkyi,

he?ﬁ? Q%Eﬁ:[ )‘I}f?f?lk@ﬁw adégﬁeﬁg?g Ig%gj&fcﬂéﬁ;ﬂ&?w|-CO-§%renylalkenyl
M@wmﬁ@yla]keramSsz@nkyaylkﬁ@eﬂ‘&gtero kyl, -SO-heteroalkenyl

%‘é %@' %9@4’2 Wy 505 §Béclﬁ &/, a%? hﬁteroaryl _SO.-

SMét@?@ﬁrqrauquy4SO§petmbatwakkemyl ed@:; heterocyclenyl -SO2-

SR RS SHSIV, - sO2 RISl Rk VBB HAEALYEly1, -sO.-
heterocyclylalkyl, -SO,-heterocyclylalkenyl, -SO2-cycloalkyl, -SO2-
cycloalkylalkyl, -SO»-cycloalkylalkenyl, -SOz-cyclenyl, -SO,-cyclenylalkyl, -SO2-
cyclenylalkenyl, spiroheteroaryl, spiroheterocyclenyl, spiroheterocyclyl,
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8 spirocycl oal kyl, spirocyclenyl, spiroaryi, wherein
each of said alkyl, alkenyl, alkynyl, heteroal kyl,

whedosnebkenyl , aryl, arylal kyl, arylal kenyl, PCT/US2007/014958

heteroaryl, heteroarylal kyl, heteroarylal kenyl,

het erocycl enyl, heterocycl enyl al kyl ,

het erocycl enyl al kenyl , heterocycl yl,

het er ocycl yl al kyl, heterocycl yl al kenyl, 5 cycl oal kyl,

cycl oal kyl al kyl, cycl.oal kyl al kenyl, cycl enyl,
cyclenylalkyl, cyclenylalkﬁnyl, - 0- al kyl,

- O al kenyl , C)alkynyl eteroalkyl - 0-

heteroalkenyl - 0- ar O aryl al k 0- ar Ialken

- 8plrecycloaliyl, spirpcyg Wﬂrpaéylky%erem each of said alkyl alkenyl,

%'&%?rhoe% (}g}!ﬁlﬁeﬂf’({?rf’a&eg%%mcﬁi )} ﬁrylalkenyl heteroaryl,

rocyc etero
- behartoaryalkyl, wsteFdEJMIailfarthtgtCaIMnyl imatgoocyclenylalkyl

hgt gr OC&(EI%@F%W he ‘So%&ﬁ?%gﬁégéf& ¥1Ia,ky| I'beterocyclylalkenyl

C)é?bl%ﬁ}ﬂyl cﬁ:i@aaaylengyl aiycwalkylamml elyxtle!iwke:rypllenylalkyl

gyg{@lﬁ&lfad'éé’%éngﬂs-an%@ é?)ﬂ'k Ak nﬁ-ﬁlkﬁ S h‘Ef R eroamyl -O-
- PretéailerMyI0-an; oh@wmw 0- arylélkbayenoanmleabml -O-

-S-het eroaryl al ken

SAIGRRR S ARSI M S ——

2 lelete lylalkyl, -O-
] gog@%%?g@g%%(lalkeﬁyll Ohﬁésl%gmr ®lHetkrocyclylalkyl,

- betgrocyaly ktamydyto cysloaélw &Pn(ym){'%ﬂw -O-cycloalkylalkenyl, -O-
%yéb%ﬂygnﬁ-cy?\l%g%ﬁ{ﬁnﬁ eb&&h a1k% CJSﬁH!%ﬁ' Beé‘lkbgyl IS alkynyl, -

6al ken' ny
- meteheamyba&weromeoyl rﬁtaéyloa‘smwkyl 1GRagalkenyl, -S-

- AR S 8o oo oy R i e denyl, -5-

: N@t%dﬁgfmwwe{&rgltemdemlaﬂawio@bemmcmlyy FS-
NG, PP e, & BB S o, <
:Ng% ¢ Cilalgahﬁtyl-s -cyblieri, -Sycyclahidaliof, kﬁ cyclenylalkenyl -alkyl-SH, -
PRG-I T NG TR R hglgggakyt, -NR'

- %éﬂdﬁ‘ﬂ&enw CQHWI@'OV' NR@@fy’thWﬂyJNRm%ylwkmyd,a-lNﬂw heteroaryl, -

i @&%ﬂ% g;&%&iﬁlkyl @gﬁhélfngqeéggmlacfoeagy r@hk‘ylﬁéterocyclenyl -NR'-

C‘Réﬂ&!o%&ewrwiakwlm‘%ié%@&@ﬁ bﬂdek@nyNRw heterocyclyl, -NR*°-
het érocycl € heterocycl enyl gl K I| 10,

 GetemcarbiyloryRL-RelRypevaiiierys Dy CIopFicalih, -NR

h I 0 ¢ Lvi2d. 10_

%g‘éfgy%%é?(kﬁ - d&%ﬂ%@k@ﬁgcgh kgenhy, -NR'"-cyclenylatkyl, -

O oy eX oo Sl -S pi i, -CO-alkynyl, -GO-heteroalkyl, -

@Wﬁé%‘(@ﬁ%yl o: ?qgf C&@ %W%g(lyﬁew-aquaﬁi%ym -E-heteroaryl, -

et eroa
- §00- Hrmemamlatladwco mesmylaﬂganyl QQquswyanyl -CO-

nBer BRI TR Ssakenst FCO-heteroeyeiy, -CO-

- ${Bletoniyelytalikyl emgblrheteﬁﬁﬁyclﬁekenyby@ﬁénytlaakwl -CO-cycloalkylalkyl,

- ceosvcerlRkem Lgseny SRS, -co-BBenyialkeny!, -

- $68s-aned, OSCByhlkenﬁpzsog-alkynyl -SO,-heteroalkyl, -SO,-heteroalkenyl, -

SO,-aryl, -SO;-arylalkyl, -SO»-arylalkenyl, -SOz-heteroaryl, -SO,-
heteroarylalkyl, -SO;-heteroarylalkenyl, -SO2-heterocyclenyl, -SO.-
heterocyclenylalkyl, -SOz-heterocycienylalkenyl, -SOz-heterocyclyl, -SO2-
heterocyclylalkyl, -SO,-heterocyclylalkenyl, -SO2-cycloalkyl, -SO»-
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WD 2008/ 005268 PCT/ US2007/ 014958 9 cycl oal kyl al kyl ,
- S02- cycl oal kyl al kenyl, -S02-cycl enyl,

wo 308/0e3ees enyl al kyl , -SO2-. cycl enyl al kenyl, PCT/US2007/014958
spi rohet eroaryl, spiroheterocyclenyl,
spi roheterocyclyl, spirocycloal kyl, spirocycl enyl,

spiroaryl, can be unsubstituted or substituted with
one or nore noieties, which may be the sanme or
different, each noiety being 5 i ndependently sel ected
fromthe group consisting o hal ogen, -CN,

- hydr oxyal kyl , hydroxyal ke. nyl , -al kyl ,

a&égélﬁwaq&y %{Q@E}%Fga@y!qﬂk%ﬂ k§§y B}y’g%qﬁ' -?af?%éwppylalkyl, -SO.-
%‘QCC}(IRS F\?Qrw1 C%é%dggg%)awwag%wbggﬁﬁ@mmhete rocyclyl,

gpk'gq:qugﬂgyl sgprgagw@pmg gglroamlq mbe q{'augsggfgé&or spfstituted with
hSESr&%BF{ﬂmeﬁéé %‘u@ﬁ'dﬁy bedhBaamié oY different, each moiety being

nonohal oa tri hal oal kenyl, dlhaloalken¥
wmﬂammmlurgalectemfméh@tgé@mprayslstmg of halogen, -CN,

abQ@ °g§%k'§{'< d%%a"‘gﬁ‘?‘ f('{)/') f‘f’ﬁﬁa%whyl ADkGKYRL-OVikenyl,-O-

h;iﬂoyoyyaSkaikybl—Seadmnylhﬁemble Rustiaod. leadhox] 1GRyialkyl, -CO-
RARY N%&Qﬁﬁé W@aﬁﬁf lNQ”éHWh"RS Ondevd;rP, 20RA -sRe.-

SOAH@yI-CCIBI%I awwﬂmgal-mbnyu\na"ng -NR®R?, -heteroalkyl,
O al

Qegﬁr)é?fk%(\g?élﬁ% O%Odf%Fé(ﬂalkyl monohaloalkyl, trihaloalkenyl,

- Girlisake g, ahdydhdlo&kehiy Hrihaloheteroalkyl, dihaloheteroalkyl,

mcglpqugﬁloé\gtegég%lyl glgxl&éw)yg %%@I{(éxygl_al_lkoxy alkoxy)palkoxyl,

ahyg Wdﬂ@w ox%léﬂ VerbxyRr éﬁ%%latkﬁﬂy)balkoxyl -S-alkyl-S-alkyl, -S-alkyl-

I I
% a”‘)/{ ég&a)'lkﬁyélaﬂl&ﬁ ﬂb&"e‘ﬁoéi“a!)ms ané{ eéom. Qﬁlkyl)b-s alkyl, -
hes. kagﬁ‘ ¥lal ﬁycboakgw ls- all@if(beé‘l](? -@T—hikyl -O-alkyl-(S-alkyl)y-S-alkyl,
het er 50 1( % T

eterocrclen

he$e'=rlbxdf()‘l3 alkwyo atkg)e-pealsl, kPr @&W(S -aliQAlAeiQralkyl, SH-

NSt 5P MR- phl L i WEB0aIRY iyt -8 kikyr--alkyhSH, -

S) aIHyy-I(SNmIﬂ)baSkly|heterNRycjyh|he}¢mcyclenyl heteroaryl cycloalkyl

aggélgﬁ@ g%kden%\&% gg@l&@%yl féfe 6@%%\%&8 cons??s?,?
oﬁ:yclbﬁd(yb@jkyl cl]gzldengba}kyl MIKyIN(@M&WI)MB -alkal, ké&ﬂ/ -)qzkyl -O-alkyl,

oL e AN i D 2800 Sty s
Q#lxlkké?k‘,allkﬂ)baﬂkéhalkyl aI kyI O al Eenyl
furthe WGy Fy AOH e OF BB RGP RS2 I i 8B bonsisting of
éhlykivé e‘h ah}@fbxylaNl-(p(ylﬂ(d'Mh)a, amkaakenyw kumlkylmmya&bnyl -NH-

Cyc'° Sl kS o, AU SEIH-Blkel0-alkyl, -alkenyl-O-
Cm& | 2hilo- aﬂ{éﬂwl %Nenyhg-élkwyéik\éhzl -Bydlke tnfluroalkyl

het I 'enyl al kyl", het
:tlfgrgc H%éﬁ?)pngﬂ\aqqa;hm?%lﬁ&gf ; § alkygr N&aqugﬁ, aYkoxyaIkyI alkyl,

s b bl ot ooy
hywteoomylk eM?'balkylﬂlmj c;gﬂenylgllqyg@’ylalkyl eterocyclylalkyl
"heterocyclenylalkyl, heteroarylalkyl, heteroalkyl, heteroalkenyl, -aIkle(aIkyI)z, -
alkylNHalkyl, -alkyl-NH,, -alkenyl-N(alkyl)z, -alkyl-N(alkenyl)., -alkyl-
Nalkyl(alkenyl), -alkenyl-NHz, hydroxyalkyl|, hydroxyalkenyi, -alkyl-SH, -alkenyl-

SH, -alkylCO:H, -alkylCO.alkyl, -alkylICONHalikyl, -alkleONHg, -



SH, -al kyl CO2H, -al kyl CQ2al kyl, -al kyl CONHal kyl ,

-al kyl CONH2, WD 2008/ 005268 PCT/ US2007/ 014958 10
w@bdogh@2b8 (al kyl )2, -al kyl CON(al kenyl )2, wher eP@I/E52907/014958

of said cycloal kyl, cyclenyl, aryl, heterocyclyl,

het erocycl enyl, heteroaryt, cycl oal kyl al kyl

cyclenyl al kyl, arylal kyl, heterocyclyl al kyl,

het er ocycl enyl al kyl , heteroaryl al kyl, heteroal kyl,

het er oal kenyl can be unsubstituted or substituted with

one or nore noieties, 5 whiiqgh can be the sane or

different, independently selected fromthe group

h@ﬁg?@é“@ﬂgy%f, g?lkygﬁgm-a@ﬁt{&rl@? \llvlﬁgr?gg)&;aeﬁrk%f ?aid cgcloalkyl cyclenyl,

ahi] h&rerbéydlyl, hxederranycabh l, het@bleStyclhaldiymlWJ kyzmghylalkyl
-al’kyl -NH2, -al k zil NHaIQ/J( R
0an Ayl REterRIC 'a'kmhe?%feg)ﬁcls PH%/ rgyiaikyl, Reteroaliyl,

dhE{&bakeny? E:§n 'H@zdmmtbﬂ Sed sstinste eI bhé ordhBHP moieties,

consi st n% drogen, al kyl, al kenyl, al ky
5 cyigacanbe u'\)ecsszynwor q;ifgqent |ngpgpag9mlx,§elected from the group

hggﬁggﬁﬁgﬂi%\ﬂyl gtlﬁa%@ﬂ{ly het&balkMK ye{lﬁérlﬁél_?lkynyl alkoxyalkoxy, -S-

eteroc
hetlml-ﬁegﬁdyéﬂwmomalkylheilbylsaf WYQIrQwalzm)ﬂovqlbY'WHz. -alkyl-N(alkyl)z,

al kynoxyal kyl, cycl oal koxyal kyl ,
5&%%%‘%}‘ IkyI aryl oxyal kyl, 15

hbtnereBycI oal koxyal kyl, het erocycl oal kenoxyal kyl ,
: heteroaryloxyalkyl cycloalkylalkoxyalkyl
10 '° agg & enwhmrk@&-yaempe same loadiftarent. lare, independently selected from the

hg?&;@ebﬁéuéhﬁbl@wak n, dl@leém@ml @M@h kspeysdikyll cyclenyl, aryl,

hﬁt %;?aagXle' %%%lyléépkblhaeég LTV c?!:l'(% kylalkyl, cyclenylalkyl, arylalkyl,

abkqtlocgclygatk)dammyﬂrocm%gmmgl Me@ayylalkyl alkoxyalkyl,

a'ahé@nl : ?fl&\ ,alk)ﬂ{d%ylaﬂe?l f@}dﬁé)%ﬁ}édkyl cycloalkenox%alkyl aryloxyalkyl,
5 L Relerpal s Rbron Ede YRl kg Shvat

- ayklplall@aky*)ailkyll cyclanyialkagyakeyi, earuwlmwawv&yl

ﬂlelfé/rloc ﬁg I| Q:ﬂé/tb% len lalkox alkyl, heteroarylalkoxyalkyl, -alkyl-

Sl kST SRE ! s AU G evqopypptotS-cycteny.-

- alkybSyatyH2- alkylmgerogﬂgm kglkyl-S-heterocyclenyl, -alkyl-S-heteroaryl, -
20 Q%@JSKS balk9| | NGk 18%3,& nyRll |Wl@éhrlarkyl -alkyl-S-

F:K?Iy}/alkyé,,s- }//clégy yi-%z-ﬁe@/roarylalkyl
- aykiyGaN) msdrpxyaikewlcemmn -SH, aalk9hﬂ€$|('|al-aklvaz, -alkenyINH;, -

éids b hff@:ny alkehykYal Ik%'x NORY IKhARoxy,
'9' mnﬁétga ’g;ﬁnﬁ gzs T‘?CONyHalkw

25 -mmuhwkenm avmazalkgaealkgm@mwallsyc+ajbvlmNHz,
C)éﬁl (a 5%@ méﬂ ). NSHIRNCERH, eQMklN(alkyl)z,
é‘ﬁl Yty y?e r allkﬁ?/’l’(a\'l&'}%'?%r BQENé%Fév%ra"‘Y"

hN&tk;déerlkérWlkyalkenbeb&l koxyal kyl , cycl oal kenoxyal kyl ,
wher&hYe 488l &l cycloalkyl, cyclenyl, aryl, heterocyclyl, heterocyclenyl, heteroaryl,
30 cycloalkylalkyl, cyclenylalkyl, arylalkyl, heterocyclylalkyl, heterocyclenyialkyl,
heteroarylalkyl, cycloalkoxyalkyl, cycloalkenoxyalkyl, aryloxyalkyl,
heterocycloalkoxyalkyl, heterocycloalkenoxyalkyl, heteroaryloxyalkyl,
cycloalkylalkoxyalkyl, cyclénylalkoxyalkyl, arylalkoxyalkyl,
heterocyclylalkoxyalkyl, heterocyclenylalkoxyalkyl, heteroarylalkoxyalkyl, can
35 be unsubstituted or substituted with one or more moieties, which may be the
same or different, each moiety being independently selected from the group



het er ocycl oal koxyal kyl, het erocycl oal kenoxyal kyl ,
het er oaryl oxyal kyl , cycl oal kyl al koxyal kyl ,
waeyoBemzbal koxyal kyl , aryl al koxyal kyl , PCT/US2007/014958
het erocycl yl al koxyal kyl , heterocycl enyl al koxyal kyl ,
het er oar yl al koxyal kyl, can 35 be unsubstituted or
substituted with one or nore noieties, which may be
the same or different, each noiety being
i ndependently selected fromthe group WO 2008/ 005268
- PCT/ US2007/ 014958 11 consiygting of al kyl, al kenyl,
al kynyl, -CN, hydroxyl, -SH, -NH2, -N(aIkyI)2 -
N(alkenyl)2 -N(alkoxyalkyl)2 trifluroal kyl,
dbbhshgqagwlamymambhyr ailtyyl, -CN, kyxdyoxyl, SH) HyH2, -N(alkyl),, -

RGH o SERTLAE VAR sl o aon.-

S-alkil IhagogemyhydroxyaligyIn droxxausﬂnyh(-alwﬁ'ﬁz CQRI. %0 R,
ahEYérHHﬂMyélko dyalk&@,r -BhaIkpi-S-alkkyl, anyINNR] 0&kyl-N(alkyl)z, and -
said RLO and R' can optionally be joined
S t%é‘ |%"ththew-fsald -NRIOR1]1 to forma cyclic
furthenwrgerem iig amy -OREPERR" 9n Fermulagkisaid 61'° end Riy m Ga eptzon?['y_be
di}éﬁ@ é‘lrh)@mﬁ%ﬂéa’ld CNH 'R TocfoRin0& Y9ENE Ting;
Ais

vs 8bhRiFEPogyelrnyl wherein each of said
heteroaryl, cyclyl, heterocyclyl, cyclenyl, or

mis Qrét er ocycl enyI can be unsubstituted or substit uted

10 %is MIPE?Q@E I"Pét‘:étrbgftilyl"‘@il&ani?iaﬁr h@tér@@yéléﬂ?l whErein each of

| ndependent |y sel ect ed
f said ahw, lgeteucparyhmyslyé,trnetgrqmctyd,u gugienylkgr heterocyclenyl can be

dluE%IrJgg{ IE% UBQ%:??% tb <-1{ bpﬁq?glnéﬁﬂ%\[ Jvﬁlchr rg)?y be the same

t loir @m@feax,)éacrammm bmmgm@pmde@iﬂyﬁplecaegﬁm the group

FESCF RGN HbABA RO, piontr.

15 idfrhalb@mlehs»synoudd:rﬁéluamehiypmlogemr@mf hydrealyk driphydroxyl, amine,

U alkecienpio n AU SRS B CHRICRYVI R R Y Y-

@Mﬁcyclelﬁyﬂﬂgy heterSc?dgklﬁﬂtw alky, &Qenyp kroid roglkoxy, difluroalkoxy ,
-O-CyCl en -S- het er
-m%@férfeé%axanveieroewhéleé?reéﬁsﬁyn Yagiopxyh (FONRYR', -COOR®, -

%)égfpkm tﬂﬁ{"d’(dbﬂf’- éyaeamfyl We@@ﬂd@ybmyt Sm‘PRFUT-Saélk?my&alkenyl -S-
['uroal keny(l ,” - S-nonof | ur oal keny

20 eyelastpdl Sagy ity rS-a1uh cS ooty ciy SsPEIRIGRIHNg. <5+
X rietefSary 1S -Kthifluroalkyl, -S-difluroalkyl, -S-monofluroalkyl, S-trifluroalkenyl, -

S-difluroatkenyl, -S-monofluroalkenyl cyclenyl, heterocyclenyl, aryl, heteroaryl,

and alkynyl;
- o)
o I
)]\ x/ﬁ35~
R3is x J‘r‘y .0 ,-0-X,-NR™-X, -S-X, aryl, heteroaryl, cycloalkyl, heterocyclyl,
25 cyclenyl, or heterocyclenyl, wherein X is selected from the group consisting of

aryl, heteroaryl, cycloalkyl, cyclenyl, heterocyclyl, heterocyclenyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocyclylalkyl, cyclenylalkyl,
heterocyclenylalkyl, alkyl, trihaloalkyl, dihaloalkyl, monohaloalkyl, trihaloalkenyl,
dihaloalkenyl, monohaloalkenyl, alkenyl, or alkynyl,

30 further wherein, each of said X, aryl, heteroaryl, cycloalkyl, heterocyclyl, cyclenyl, or
heterocyclenyl can be unsubstituted or substituted with one or more moieties,
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R*

- -S-al ken - S-

, -OX -NR10-X, -S- X, aryl, heteroaryl, cycloal kyl,
heterocyclyl, , 0 25 cyclenyl, or heterocycl enyl,

wobmse026K i s sel ected fromthe group consi stiPgr/u$2007/014958

aryl, heteroaryl, cycloal kyl, cyclenyl, heterocyclyl,
het erocycl enyl, arylal kyl, heteroaryl al kyl,

cycl oal kyl al kyl , heterocyclyl al kyl, cycl enyl al kyl,

het er ocycl enyl al kyl, al kyl, trihal oal kyl, di hal oal kyl,
nonohal oal kyl, tri hal oal kenyl, di hal oal kenyl
nmonohal oal kenyl , al kenyl, gk al kynyl, 30 further
wherein, each of said X, aryl, heteroaryl cycloalkyl
heterocyclyl cycl enyl , or het

uMpaﬂlﬁee@%arggggtqlﬁgqe@a %&h% ‘j?é/lﬂgﬂrédependenﬂy selected
”ﬂ‘oﬁ‘i EQR%QR&%@%uﬁéﬁélﬂ%Qﬁﬁél@é&%ﬁ&noﬁahmhml

can e e ame or different, each noi ety

| mmpeaﬁkenvl Wikaipatesy!, mqamnqlﬁ@'k@ndhﬁ‘aé%@%n s@ﬂnBYG'FOXV'

I h
PR B8 b OB i st
habmarylﬁli\y Hsteranyelienyloxy, memyylylom @I&;y @Ik@m«} tnfluroalkoxy,

B sakor S PH I o R AL S Syrvomy
abcyNR%hléemt)om? i-DCOsd| KIRJPCOR]] éyaloalkykdna]erocyclyl -NR'"R",

lm_agogll :1 gagkox Y, heter&a, k%-l rae?\ﬁl%nyé hqu]rok&%w -S-

Ch@h@:@bwenyheserﬁaéy@éryl,,-s-tNmJa-%lryl -S-difldrphjkyl, -S-monofluroalkyl,
cle aryl,

- syglenyt MET%VC};%? (@P&%’Va n?P "@"Wit eroaryl

th&vhfdw | Hfhé'hhe s§m@: & (ﬂilfféﬁérhylhre rraeimfelnum@né@xéd from the

a|g(;w§ pgggwng%fgy%%g@ﬁ g/{kyllagrlq)é@y{ ékﬁiyﬁgh%tleroaalﬂyl heteroalkenyl,
&B% glafﬁl%g@fgwngmbamﬁ ean@mm“@tuhﬁehycqbayalkenyl

SIS rogen, al kyl, alkenyl, ¥ 10R"
hallmxyauuwlalkneyaskgaylkanynoalkwy@m;ayalkﬂﬂvl akleP R

h} ké’rl)y%;?w&b%%%glkq W’cyclenylalkyl cyclenylalkenyl,

amynlmill{walkyam npclehglajtynyal hq;emmlylalkﬂs%eterocyclylalkenyl

aI k %1’1}’ ﬁlkwcb‘@{eéﬁ y%ﬁﬁ%'?%nﬁ%gy%@ﬁﬂﬁﬁ?ﬁ\}'i heteroarylalkyl

C)&iﬁ%tb%&y@kenw,eWhecmy@@dhabﬂgald alkyl, alkenyl, alkynyl, heteroalkyl,

h&eir%@f}'wgcﬁ?gwr SE RS ARIPY R, alkyINR°COR,
alky’ﬂ Kyd roxyaménbemcwayﬁw alknyj,Ialkehplr aminealidyl,

ﬁ%rémgpm@lkﬂbﬁf ol krY iRodat 21l @waalkynalkenyl

inOé’?mIeﬁQIaWWWId@kyIahWWWBIé(Wkynyl

aI kox al k& | koxyal kenyl , am .noal

am@}emyg Ia ky hg}wpmw lkera/yctp%tgfqlgyll%m@{nyp teroc\{lclenylalkenyl

acrp%ﬂ{%y@idﬁéw 1; het%YGéWk)fI EMH héidﬁia&ymﬂeﬂyk eatilbe
ky [ kynyl, cyclen
hmr@t@@ymtgﬂ & Wpstum@ %‘erg, pamgﬁyqnonenes which can be the same

hel &SifEE it hbdbERbientiP b Efcrtef trBhy trd UM eonsisting of trihaloalkyl,
dihaloalkyl, monohaloalkyl, trihaloalkenyl, dihaioalkenyl, monohaloalkenyl,
halogen, CN, hydroxyl, thiohydroxyl, amine, alkoxy, alkenoxy, aryloxy,
cyclenyloxy, cycloalkyloxy, heteroaryloxy, heterocyclenyloxy, heterocyclyloxy,
alkyl, alkenyl, trifluroaikoxy, difluroalkoxy , monofluroalkoxy, heteroalkyl,
heteroalkenyl, carboxyl, -CONR'™R"!, -COOR?, -OCOR?, -NR'®COR®,
cycloalkyl, heterocyclyl, -NR'°R'?, -S-alkyl, -S-alkenyl, -S-cycloalkyl, -S-
cyclenyl, -S-aryl, -S-heterocyclyl, -S-heterocyclenyl, -S-heteroaryl, -S-




aryl al kyl, aryl al kenyl, heteroarylal kyl, and
het eroaryl al kenyl can be 25 unsubstituted or

wGeaasnIe® ed with one or nore noieties, which PENUR®07/014958
the same or different, independently selected from
the group consisting of trihaloal kyl, dihal oal kyl,
nmonohal oal kyl, tri hal oal kenyl, di hal oal kenyl,
nonohal oal kenyl, hal ogen, CN, hydroxyl, thiohydroxyl,
am ne, al koxy, al kenoxy, aryloxy, cyclenyl oxy,
cycl oal kyl oxy, heteroaryl oxg, heterocyclenyl oxy,
het erocycl yl oxy, 30 aIkyI al kenyl, trifluroal koxy,

ﬂg{fu}r oﬁlqyt %dlflgéq%gggyfg oa%ﬁlﬁ}feﬁw(e[er K lh%@/clenyl aryl,

- NEIoBRA, ang tkyaal kyl , heterocyclyl, - NRlORll
-S-al kyl, -S-al kenyl, -S-cycloal kyl, -S- cyclenyl,
-S-aryl, -S—heterocycl yl, -S—heterocycl enyl ,

or
whergir ﬁ‘%ﬁa ﬁyr ¥t R%-and/R” %QW Q@@?R@%W /aHgaﬁmWo@b{Wéswnﬂ%e carbon

| ur oa -S-difluroal kyl, -S monofl uroal kyl,
c;a:v\mm eanbnﬁeaﬁgyhe@,nynplepgngently fgﬁbamrppyclghgroup, wherein said

LA oyl PO sl of SRRy D G e
whiaities,olihich Gt be ftieel samedlepdifiéeent, jndependently selected from the
BiA e EnsSnte R RrndBgDSL dnddbtn ERhGRGHEISau PiBloalkenyi
nﬁihﬁlba&enyh incdmcma‘loblkehhle hetogen CN| hydoapl, thiohydroxyl, amine,

%yog |3/ k%r%lﬂgﬁg om t(ﬂﬁﬂ (,ﬂ% c}%& Cn%%?\ ﬁblrcggkgxy, heteroalkyl,
t hbt&b@ﬂdd@nwarboﬂylhad:oalm‘@ml,, Cl@(blﬁ,a4®GUFegnyNR‘°COR9

22{(& gpkéw Sglq{ypgcdwc?ﬁ? -:WI"E gylﬂa%gf ﬁfb'PB%? E)S')’(K‘)O |fhroglkylthlo
MEASH A HIr8aIKy RIS, cgélbﬁypaiéwﬂocycbﬁyﬁrm| ketwroaryl, and alkynyl;

car boxyl -

ar@ylaf)&gektppr N‘f@t@ﬁcﬁi?@lsytlo whighy egsh |sagqagh@|cﬁcg§?l cyclucuze to form,
t Tdéﬁtﬁépw ﬂﬁy rt?]é}enfjhﬁ% é‘?@éé‘d h&fdiréeyclyl or fused heterocyclenyl

ur oa , heterocycl enyl, aryl
hethereiar gach ghaanaﬂ fnyﬁwhetewcaﬁul quaegiew@rowq'%nxlr?@n be

fgﬁ%ﬁbg %ge rﬁoé%:ﬂ%w ; Rﬁﬁﬂs@%@ﬁﬁﬂe& ARG of {ﬁcgrggﬁmetles, each

arent ring
hmcaet;clyelh}gl lndepémmmselecmor@hlyﬂe growpel,el n-each of

g fused heterocycl or fused heterocycl enyl can
RunBtes RtuW@@fbmainRﬁeéﬁﬂ@ﬁ‘ﬂ%f@ﬁﬁéqmt afeiRdgPend SHEYéP'ected

Wﬂb@n e gkdFS consisting ﬂi)hqti;bdlm radkyl nalkpayid atkyiny ], alkoxyl, -S-alkyl,

?%rtogwér anlg\zjogp( p@l Jﬁﬁmoa 0@7 yIRI?RwR\m'tﬁHaloalkyl
sél'@i@é@yh@n?'i‘@?ﬁ'f)ﬁ@)’br%wph@%ﬁf??@t' kM &Veééw' heterocyclyl,

athéroc IbﬂpWaryIaleméterc&irkmMI,,cycﬁaaﬂkmalk,yl cyclenylalkyl,

A %?e%r E&Ialkﬂ%’ g%ﬂéﬁéﬂ){:@&lenﬂé&%%éﬂétn e88h P &LIY hryl, heteroaryi,
cycloalkyl cyclenyl heterocyclyl, heterocyclenyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, cyclenylalkyl, heterocyclylalkyl, heterocyclenylalkyl can be
unsubstituted or substituted with one or more moieties, which can be the same
or different, independently selected from the group consisting of alkyl, alkenyl,

hydroxyl, -SH, -NH2, halogen, trifluroalkyl, difluroalkyl, and monofluroalkyl;
R® or R, which may be the same or different, are independently selected from the

group consisting of hydrogen, alkyl, alkenyl, alkoxyl, trihaloalkyl, dihaloalkyl,
and monohaloalky; :



di hal oal kyl , nonohal oal kyl, aryl, heteroaryl,

cycl oal kyl, cyclenyl, heterocyclyl, heterocyclenyl,
waegoBabieys , het eroaryl al kyl, cycl oal kyl al kyl , PCT/US2007/014958

cycl enyl al kyl , heterocyclyl al kyl, or

het er ocycl enyl al kyl , wherein each of said aryl,

heteroaryl, 25 cycloal kyl, cyclenyl, heterocyclyl,

het er ocycl enyl, aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl, cycl enyl al kyl, heterocycl yl al kyl ,

het erocycl enyl al kyl can be 14unsubstituted or

substituted with one or nore noieties, which can be
an(jrﬁ7 SREB arff RAiok I & R7itBgePRA AN i (%ib@ﬁtt@dfvrﬁnbﬁ@ach is

he group consisting of alKkyl, alkenyl, ydr ox ¥
- Sttiacheipcam indspemndently cyglieiae kg forng .affpé?g ;savﬂﬂa kydreyclenyl,

I I tReYabentt hisg:same or
:JITB?? rPg}@?l z@rfgeltn% g@ﬁ&&' ﬁ(q/etsel eg{ied *raom trﬂgg gr OLép
provn@éﬂlmatthegonrﬁwmgohm'gpounfatk lwhichareddgntified aesroup A Compounds
tri hal oal kyl | oal nd nonohal oal ky; WO
 betsnoars  eedrtdstn el 11 ke and Ry or R5 and
R6 or RSCEnd R7 togethergpith the carbon t Hahi ch each

is at hed, can inde dently cycliciz forma
fuseg | oal , CycH , heterocycly

ng; provided

ooycl en 0 Mﬁth the paf
he foll owi ngtt ognds, N~dre J dentified as
ou anpounds 5 heFein, atenexclu Prom Formul a
.-%-@-FS CH3 Y¥IQk O\ N~ O (IN ~
I-N NN&N 0,CF3 CF3 Nz NC. CF3 CF3"GF3 O O\ O

I\ 1V N&. O ON HNO O H3C gigO Cl HNYO@F3~~NCF3

"CF3 | _i{ OF3 CH3 CF3 10 .01
0 o] 0

O N_O d
L _cF; %CF;;
N | , Ne , CI,
CFs CHs CFj,



INO/ ~OHO\ HO NCOC NONO iINCF3 CF3 C, N

, N1 WD 2008/ 005268 PCT/ US2007/014958 .15 CF3 CF3
WEERS/0EGE8\ 00 0O NO rNOOO ~NO4 | ~ N ~PCX/0S2000014958
l - N~NNOHC N HCGNJ/ 3 HICCH3 N CH3, CF3
CF3 CF3 O(NOCH3 r® NOp NI O/ ~NO 1i3C N N
HBCNO ~ , NHC N N~-CH3 HBCNOOV NCH3 | H3C
CH3, d, H3CN CF3 CF3 CF3 CF3 O ~

15

o,

H,C N. ;0
F
- or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof.

The compounds of Formula | can be useful as HDM2 or MDM2 inhibitors and

can be useful in the treatment and prevention of proliferative diseases.
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IDI pl| pDNO OOHNXN N ) rNDbN3CNC1O H
3C 3 &CF,, CCF3 NCI NH3C, CF3 CF3 2a0 CF3 "~ H~ O

WO 28BN O ! INON NN "&CF3 ~ ,CH3 Cl, ,PCrls2007/014958
and CF3 O ~N O H3GC-NJ NO 5 F or a pharmaceutically
acceptable salt, solvate, ester, or prodrug thereof.
The conpounds of Fornula |I can be useful as HDWM2 or
MDMR i nhibitors and can be useful in the treatnent
and prevention of proliferative di seases. WO
2008/ 005268 PCT/ US2007/0149%8 16 Detail ed description -
of the invention In an enbodinent, the present
i nvention provigdes. For mul a
(l) excl udi ng [Jelalle : HON ol*ﬁhéqsgnﬂad above
ofn EhaérﬁBééwﬁemaMe/prmthmmMMemmpbeeds illustrated as

FormH{sg; é{,?%lucgﬁéolérrogl S@fggg?rqecﬁ,f&g mag\rfgesclnyé% sove) Srpharmaceutlcally
acce;ﬂ\ﬁﬁié1 %Itse Wt@? NéstefBIPIBERLG tHoeohmearsin ihavenidummoieties

ave the ‘general structure shown the Formula Il: O
are aRzleacrbed RboRe.

In another embodiment, compounds of the present invention have the general

structure shown the Formula Il:

O
R1
RS R4
R R¥

7 R7

Formula II

or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein:

R' is heterocyclyl or heterocyclenyl wherein each of said heterocyclyl or
heterocyclenyl contains independently 1-3 heteroatoms on the ring and further
wherein each of said heterocyclyl or heterocyclenyl is attached by one of its
heteroatorﬁs to the carbonyl in Formula Il and still further, wherein each of said
heterocyclyl or heterocyclenyl can be unsubstituted or independéntly
substituted with at least one Z;

or

R is heteroalkyl or heteroalkenyl wherein each of said heteroalkyl or heteroalkeny!
contains 1-3 heteroatoms and further wherein each of said heteroalkyl or
heteroalkenyl is attached by one of its heteroatoms to the carbonyl in Formula
Il and still further, wherein each of said heteroalkyl or heteroalkenyl can be
unsubstituted or independently substituted with at least one Z;

wherein each Z, which can be the same or different, is independently selected from
the group consisting of H, amide, amine, ester, cyano, halogen, carboxyl,
trihaloalkyl, dihaloalkyl, haloalkyl, alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, aryl, heteroaryl, heterocyclenyl, heterocyclyl, cycloalkyl,
cycloalkenyl, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-heteroalkyl, -O-heteroalkenyl,
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RS RAN RE MR3 RVR/, 7 RFormula Il 10 or a
phar maceutically acceptable salt, solvate, ester, or

w@eedoeges her eof , wherein: Rl is heterocyclyl P@r/US2007/014958

het erocycl enyl wherein each of said heterocyclyl or
het erocycl enyl contains i ndependently 1-3 heteroatons
on the ring and further wherein each of said
het erocycl yl or heterocyclenyl is attached by one of
its heteroatons to the carbonyl in Formula Il and
still further, wherein eacH7of said 15 heterocyclyl or
heterocyclenyl can be unsubstituted or independently
Stl t 0 t -O-
ruvhy SEfiplrbrndsC- BBRrcBIRofy 0hsferb Gl RoiYloelkyl, -0
heyabaaddrgn)dlkymmt-e atkehyB Bealkyoﬂt oPdhedap kit -r%heteroa!kenyl

“%eé&,za@apeagaai PO EEREp N, SO RIERL S e, -5-
Y«El@hmdn@l -NH-ang!,sNHialKermy,HdH- aMwyda,HNfé—axmemaﬂs)dJ ANH-

i ne%ggh{‘e%{w NI ity o N el B by, A hgterocyoty.

Ay gycléﬂ@lk?h N?«ﬂc%oéik@n%ﬁ%blr@hedérbéqn espirohieterocyclenyl,
|n ependent sel ected from the&arou‘tzscony ting of

HSptha@roém‘M'eSP@@WQ'Oa'(',‘ybﬁB"Oﬁ 85¥h SPERRBxy| . 25
%ﬁb@lef?waé%é[tll of géllaaélf?ﬁl 5#enyhéﬁlﬂﬁ&)}1)/ﬁete%éﬂkyt h@lté‘l%}ﬂenyl aryl,
al ,

et eroal k t-éroal
henteeer@aryl heteeoeyqi@lysdl éﬁgﬂrocvﬁévlef:w@'?éﬂw' CW'[&%’PY&wO alkyl, -O-

Céﬁﬁ%}%’l'r?a%b()ylnyp -@-ﬁé‘{eroaﬂ beﬂaﬂe’roalQéﬁglkyﬂyé l, -O-heteroaryl, -O-

eroa enyl WO 2008/

' Pﬁ'é/téjﬁﬁgﬁléh@l],4%Betetdcy@ylafq+cyclq;1lh)dt @wpﬂpamenyl alkyithio, -S-

O hece;g kgé len?/l&me&er eéll%g ‘%"f‘\le)(éroall% ClS’Qb}fy'S -hetsroaryl, -S-
&elwoe cwnlyyl S- h&ercmy@ma&epglbalkyl SSacyclpalkenyl, -NH-alkyl, -NH-
'2'&%‘?; ey -NEY B GHRUTT Nr EBE A N,
dﬁ‘?{lyl-NH I%‘ﬂe&idw:léﬂyl NHH'ermé&quelykleH-oybloalkyl -NH-
heter o enyl éﬂNﬁtg%r {qp{_eﬁmé(l\l i hetr\%t%r%wclmns&@cgg‘o‘%ﬁyl or

N'ﬂ'”“o\é J;@ﬁg,kenyl spl rohet eroaryl ,
spi roheteroc cl e%/ Spi roheterocyc
Pi ¥

smarmg/gnggpﬁtytpte mgpm\rvn K& amre mouéties each moiety

being independently selected from the group consisting of halogen, alkyl, ether,
thioether, hydroxyl, carboxyl, ester, amide, amine, -heteroalkyl, - ‘
heteroalkyitrihaloalkyl, trihaloalkyl, dihaloalkyl, haloalkyl, -CN, hydroxyalkyl
sulfonamide, urea, carbamate, -NCO.alkenyl, -NCOzalkyl, -NCOalkynyl,
-NH-S0,CH.CF3, -NH-SO.CHg, alkoxyalkoxy, alkylthioalkylthio, alkoxyalkylthio,
alkylthioalkoxy,

-O-alkyl-NH-alkyl, -NH-alkyl-O-alkyl, and -NH-alkyl-NH-alkyl;

Ais O, CHg, S, SO, NH, or CO;

m is 0-2;

R? is aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl wherein each of
said aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl can be
unsubstituted or substituted with one or more moieties, each moiety being
independently selected from the group consisting of hydrogen, trihaloalkyl,
dihaloalkyl, haloalkyl, trihaloheteroalkyl, dihaloheteroalkyl, haloheteroalkyl,
trihaloalkenyl, dihaloalkenyl, haloalkenyl, trihaloheteroalkenyl,
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wherei n each of said al kyl, al kenyl, alkynyl,

het er oal kyl , heteroal kenyl, aryl, heteroaryl,
whedosnayg| enyl , heterocyclyl, cycloal kyl, PCT/US2007/014958

cycl oal kenyl, -0-al kyl, -0- 10 al kenyl, -0-al kynyl,

- 0- het eroal kyl, -0-heteroal kenyl, -0-aryl,

-0-heteroaryl, -0 heterocyclenyl, -0-heterocyclyl,

-0-cycl oal kyl, -0-cycl oal kenyl, alkylthio, -S

al kenyl , -S-al kynyl, -S—heteroalkyl - S- het er oal kenyl ,

-S-aryl, -S-heteroaryl, 1l£{;eterocyclenyl

-S-heterocycl yl, -S—cycloal - S-cycl oal kenyl

-NH al kyl, -NH al kenyl, -NHal kynyl, -NH heter oal kyl,

- NHhahehetenaIalkenyl haimterqdlkenmalsgaet 6Nbdrygroxyl, thiohydroxyl,

- NH het L, .- NH het I

mnngyg kg% ﬁg};f/ heé%ro élfyztc:e}rrgg%@r an |Fe %‘Hé? e%ﬂ!alkﬂlkenyl
Shbk@’@@h@rmy@cyd»alkﬂphetmpcymﬂ kKiyH; al«yl atigyilthias, yayckoatkenyl,
can be unsubstituted or ubs with one or nore
nheleros¥clenyh ansh g{eyarog nﬁ"éﬁh‘é’ﬂé( dently sel ected

3is Bgﬂ{"hé@oﬁml@&%ﬁwshéf&o@ cII]IIabQGI@GIke’ﬁyKyHete&idwetenyl arylalkyl,

hi oet h hydr ox car boxy ster, am mne,
M@mﬂlﬁwi‘cyﬁ&aéhdahﬁgﬂrw PII%{F [Oat"ff?'ng?'?%fkw
di hal oal kyl, hal oal kyl, - hydr oxyal kyl
sul f onam de, urea, @ar barm [k, - NCORal kenyl ,

- NCQal kyl, - NCO2al Kynyl " ~ -EIFLSOZCHZCFS - NH- SQ2CH3,
al koxyal koxy, al kyl iyﬁa kyﬂ t hi o al kOXKIal kyl thi o
ey ayolenkialgyl, ¥5 S0, al kyd - N 4@-/10r -N-X Wherein X is aryl

Cﬁ@@gﬁﬁogyah% ) c@%%aﬂl\é'hﬁ' Mbr%ﬂlkﬁéﬁer?&/dlénﬁ; arylalkyl,

hmeer@amalkytmcmalkyiewt M@nopyélngj&]I/éﬁ;cploa&pnylalkyl

h t

USSR ORI TR, ngoRS Mol mion
behhéiaalkeaybstta'ldmlkeldyloa"@mybtqrtalksetyl,vmth one or nore

R eaf Rl R S R e LSRRG et RS S cloaikeny
g:rﬁzémgtﬂglrnyl I”a;ylaaiyﬁg?etﬁg:ar’ytdlkyi,ec}:mo?likyzrkyl | heterocyclylalkyl
ciengloaarsig Ryt hateratuEREYEIST riti % b uRBL e pr substtuted
2Q08H 6RE 28 InHISTNdRARR 74 AdH! Aoty ikidg vd epericoroly dedegted from the

hgrgaggggggkuﬁgnq,ﬁyﬁggééﬁ ;@loagfﬂ Skai%tl@pog?mkyl trihaloalkenyl,

C%I@Qé&lken@ﬂ‘f%%alﬁ@hﬂehaﬁ)ﬁeﬂf CM'WﬁﬂMk 1, thnohydroxyl amine, alkoxy,
het er oal ken cycl oaIk I heteroc%c , - NH al

a|aI<I5MI,tq:]Ikgnny?91y@y| I&m?qoalk)ﬂeqzypggy p ag}lw eglter heteroalkeny!,
I
&FWI hetd er eﬁ:‘l;ﬁ)/wh aIIéleélkyﬁhfy yNH hReaypasH-alkenyl,

ycl oal
he:yglqa&gmyé,dwter qpy[{,yqaryl heteroaryl %\Ikynyl or heteroakynyl;

‘or Ii?‘et\ﬁﬁ%@ﬁ%?ldéy{h'ecé/&he%r@fﬁerelﬁ?t%QHbﬁéb¥hééKW hGAFIged, alkyl,

alkenyl aIkynyI heteroalkyl, heteroalkenyl, hydroxyalkyl, -alkylalkylester, ether,
alkoxyalkoxy, alkoxyalkyl, trihaloalkyl, dihaloalkyl, haloalkyl, cycloalkyl,
cycloalkenyl, heterocyclyl, heterocyclenyl, aryl, heteroaryl, amine, hydroxyl,
carboxyl, CN, ester, or amide,

wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, hydroxyalkyl, -
alkylalkylester, alkoxy, alkoxyalkoxy, alkoxyalkyl, trihaloalkyl, dihaloalkyl,
haloalky!, cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, aryl, or
heteroaryl can be unsubstituted or independently substituted with one or more
moieties, each moiety being independently selected from the group consisting
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0O O SI ~xlIl heterocyclenylalkyl, x -s"_, 0, -OX

or -N-X wherein X is aryl, heteroaryl, cycloal kyl,
weymBoad2kenyl , heterocyclyl, heterocycl enyl, argl/ab91/014958

het eroaryl al kyl, cycl oal kyl al kyl, heterocyclyl al kyl,

cycl oal kenyl al kyl , 10 heterocycl enyl al kyl, al kyl,

tri hal oal kyl, dihal oal kyl, hal oal kyl, tri hal oal kenyl,

di hal oal kenyl , hal oal kenyl, al kenyl, or al kynyl,

wherei n each of said aryl, heteroaryl, cycloal kyl,

het erocycl yl, cycl oal kenyl ,4g het erocycl enyl

aryl al kyl, heteroaryl al kyl, cycloalkylalkyl

P oo i e AT K Bl cbpiopsang, dnaloatkeny,

S Lﬂé’iéélkéhﬂd hlaﬁag/ént o198y Hox D tiioRPdRIxyE Sarsineh) alkux§t wikyl, alkenyl,

bei ng | ndependent 'y selected from the

c @iyt i hetespalkyld 3ERAXYLIAMNIR. GANRG) estﬁrhréqatggp%pnyl cycloalkyl,
h eQéHE:&l: )ylt rl\wi‘%lllgﬁ' &ﬁ%\lﬁlo IQHbéleﬁillk%‘MLalkenyl cycloalkenyl,

al odgen oxyl, t hi ohydroxyl,
amate:ocarclemw aryhme}eroaaylkeﬁwyl aribgigroakiieyler oal kyl |
carboxyl, am de, am ne, ester; heteroal kenyl,
ﬁgloalkyl het erocycl yl , -NH-aIkyI aIkyIthlo

and\IH“abgemér witlStheatador to @bsatmtlsoaﬂtatqu,,can cyclicize to form a

hg%@%%gﬁ le?%@hg%g%kﬁ@ﬂ?%ﬁﬁ%%&gﬁgyﬁl %Eﬁéhg%%gc%genyL
RS, m: fEGeFénWl Sm’l ashheeactdma{épprmeﬂm?gen |El kyI
en , a er e
prow%erta%/mem pgami? é’s‘%/%f?‘m%? omi %b‘l?y‘&?’v?é“ are excluded

ahhgﬁthhmha|[rlhaloalkyI dlhaloalkyl hanaIkyI
cycl oal kyl, cy cloalkeﬁy etero%
oF

hdbansiher @ﬂWOd"&PW In 'é}%%?ypf g{%&!'%l%!’\e}ﬁyag:)bg@pyh wherein said

Bt Red SsubBtitifRed Wit 8. sai d al kyl,
heter‘b@:&@%&! 'S l]g;['\ig/lJny I, het ersoal klyl het er';)y:ﬂ kenyl ,

hydr oxyal kyl , - aIkyIaIkerster, al k ~natkoxyal koxy,
al koxyal kyl, tri hal oal kyl , dlhaloalkaz:Jhaloalkyl

cyiol vaithgt embpdiroehk ényiormiia bri3tiscd y I wherein Z is phenyl.
het er ocycl enyl, aryl, or heteroaryl c hg

unsubstituted or independently substi f ut wi th one or

nore 30 noieties, each noiety bei ng endent |y

sel ect ed fron1the [ QUR consi stin 008/ 005268
Pdﬁﬁﬁﬂﬁb@??ﬁﬁﬁ@@@egEQng: ﬂ?@?gdg 8 tT1 hal oal kyl,

di hal oal kyl , hal oal kyl, trlhaloalkeny$ \dlhaloalkenyl

hal oal kenyl , hal ogen, CN hydr oxyl , shydr oxyl ,

am ne, al koxy, al kyl, alkenyl, al , heteroalkyl,
carboxyl, am de, am ne, ester het e kenyl ,
cycl oal kyl , .hetero .cI {k Mnal kyl t hi o,

YR Sratbby oo R oA ol N

het erocycl enyl, aryl heteroaryl alkynyl, or

het er oakynyl ; ’ ’ 2:77
| N

in another embodiment, in Formula |, R is 3, wherein Z is —O-pheny!.

In another embodiment, in Formulas 1 or II, R' is heterocyclyl substituted with Z,
wherein Z is phenyl, further wherein said phenyl can be unsubstituted or substituted
with at least one moiety, which may be the same or different, independently selected
from the group consisting of halogen, —S-heteroraryl, heterocyclyl, -O-heterocyclyl,
alkoxyalkoxyl, hydroxyalkoxyl, alkoxy(alkoxy)salkoxyl, hydroxyalkoxyalkoxyl,
heterocyclylalkyl, -NHCONHalkylCOQalkyl, -O-alkyICONR®R®, -O-alkyINR®°R®, -O-
alkylICONSO;R?, -NCOalkylcarboxyl, -CONHalkyl-O-alkyl, -O-heterocyclylalkyl,
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or R4 and R4, together with the carbon to which it is
attached, can cyclicize to forma spirocyclic,

W@ piosobeser ocycl i c, spirocycl enyl, or PCT/US2007/014958
spiroheterocyclenyl; R5, R , Rs, R6' , R, or R are
each i ndependently H, 10 provided that the conpounds
identified as G oup A Conpounds herein, are excluded
fromFormula Il: In another enbodi ment, in Formul as |
or I, RL is heterocyclenyl, wherein said
het erocycl enyl is unsubstityged or substituted vvith
aryl. N J O In another enbodinent, in Formula I,

wberts A2 IS oo RN TR, e
still flrHenWReltein W ér$d R°"aré inddperderalyddiected o tﬁergroupn:onsnstlng of.
Formula I, J[ V\,herean|s-O phenyl . In

hydragest, I?é'fyleﬁ'bgdy@n‘{éh andieyclnalylaR i lor 11, R is
hed %H%?N&I é(rlnbﬁﬂpﬁéhtt i E@nWhH% IZ®r ] VﬁefseblﬁeZainﬁylpbﬁféﬂdmyl or

fur wherel n said can be unsubstitut
pyrrotidipyt swmtﬁutedzmtmz,hwmrerreass pheayhwyhargin s\widowhw cge be

—unsu%r §b’|{§) h—%{;%%ﬁtfz ¥ o‘\aﬂhzﬁté&&el% Sﬁ-ﬁt'%%f_or i —fﬁeﬂ b6 #8 ifhe or

differbnt, em@egeuh@éntly-sbléetedrfwyndhylgroualdoousgsiinlgaxfymalogen —S-heteroraryl,

et LSBT Y Y ARESHEY BB RHon.acnyaonypany

hydroWHﬂ@‘)ﬂ#@iRQﬁd CE@brodyclyidikyl KYHODIRBRSYICOQdIKYI, NB%{ByICONRSHQ

o P LS S o KNS B, oM 0-sor,

heter%@ &Mﬁﬁpé’ﬁ(ﬁh }éﬁ?@ﬂé{é?éé@cﬂﬁlal@@rsmmmmewwor substltuted with
er oc a |

s.unsubstituted or, sybst
hyaraiyaiion, ey Whetain B¢ Bnd e ataBoRrarently Relealed figt e aroup

c RN, k@O BALSStINTAAEr wh bi
°°"Siﬁ9ﬂ§%2§%%¢eyk'}|s‘ﬁm Efg%)/(glékg]l %rcyclgal kyl, b is r1W ereinbis
1. I n another enbodinent, in Fornul as | or 11, RLis

Py ﬁ%rrﬂﬁé'ry bBHﬁﬁ%hfj Vﬂ?brmﬁfas PollY, |Rold ﬁét’é%cyclyl substituted with Z,

stltute erein i's phenyl, wherein said
phenyl %beuvv\; nhn

F
adele]
wherein Z is, =/ | X~ | O , or -O-pyridinyl, wherein said —O- pyridinyl can
be unsubstituted or substituted with -CONH,.

s N
In another embodiment, in Formulas 1 or II, R' is z, whereinZis T\J
CHa
20y oy O Q Q e Kg A
"D Q
o F
N V2 K 7~ | N
l = N / \ \é S, - I
P O\\C \ =\ ‘O\«‘D N
XA wm W M o R



-unsubstituted-or-substit-uted-wth-at-Ieast
one- noi ety, - whi ch-nay-be the sane or different,
w0 pabepenzeent |y sel ected fromthe group consi stP@myUsio07/014958
hal ogen, -S-heteroraryl, heterocyclyl,
-O heterocyclyl, al koxyal koxyl, hydroxyal koxyl ,
al koxy(al koxy) bal koxyl, hydroxyal koxyal koxyl ,
het er ocycl yl al kyl, - N HCONHal kyl COCal kyl ,
- 0-al kyl CONR8R9, - 10 0O-al kyl NR8R9, - O al kyl CONSO2R9,
- NCGal kyl car boxyl, - CONHal kgl - G-al kyl, -0
het erocycl yl al kyl , wherein said heterocyclylal kyl is
unsubstituted or substituted with hydr xyal kyl ,

further wherein R8 and R9 are mdependeQ-I-\}i sel ect ed N
fromthe group consisting of hydrogen Q;N
a'lk%%éyémb@aﬁnéﬁp I.rvﬁbhﬁhlasar& IR s f ur’tzhwrmevé\arzeisw oo :
bis 1. nanot ere i men in Formul as | or
II ete bSti?d Lt h m

©~,\r 7 - [ nyI

OCHA/\,helcedHn sQD:@Ha O =y i dl ﬁydOHcah'CO% u st NEqQFtEs, or"sozc“zc"s.
substituted pth -CONH2. N -SN 1J~ |In another
enbodi nent , Fornulas Il or Il, RLis z, wherein Zis
F C(]\IHZN rvv\fln/\l AMUNNCH3 -0 NN

By F@%’“ A
N ~ 0 \ S NO 2?2 r
NCO@@%’#@@S? /USE‘B?@WS%AQ {, 3BCH2CI20KH3,  OCHCHN(CHae

or OCH;CHOH

z
s

. HN . .
5 In another embodiment, in Formulas | or I, R'is N ,whereinZ is —
CO,CHs,
J\S‘\N
N},
In another embodimenit, in Formulas | or i, R'is Z ,whereinZis f or

-

|
|
N

() .y
; g
In another embodiment, in Formulas | or |l, R'is z ,whereinZis -,

! o
A wnre || )
A o _ ware || 1 nhn H
F OCHj OH C—OH ~-C—OCH;3; CHZOH N
g O e
1 o ’ ) ’ ’ b4 ? Hsc H
! 1 \\S/C\ A ] whne

N Wl N _cHs A RN ¢ N o _cH
CH 3 ©/ Hs ~~CH3
e Oy YOy Y



N I n anot her enbodinent, in Formulas | or Il, Rl is

z, wherein Z is ccqgcAccf\,4qgicc.1-cc \I . OCH3 , CO2H

WQ 20080488 N , CH20H, NCOCH3, N, NCOCH2CH3, NERIZHRI0HF3014958
\l \I NCOR2CH2CH=CH2, O N O, NCOCH2SCH3, cNQ |,
OCH2CH2OCHgr OCH2CH2N(CH3)2 cc or OCH2CH2OH_z 5 In
anot her enbodiment, in Fornulas | or I, Rl is HNJ ,
wherein Zis - CORCH3, y ' .nnn. |In another
enmbodi nent, in Formulas | or Il, RLis z , wherein Z

IS F or

or |1,
.ivw F
m,J,Ol\

CN) NN I n anot her ,gnbodi ment, in Formnul as |
RlLis z , wherein rs I )y olt uo1,,,;,
OCI—BsMO—I/C—OCI—BN YcoH/ICH20—I/I-T>

I Wah \y H3C H2 \CF3 .nn
0/ H/ HY
LW 002268 PCT 01 958 o-
/

H ri
. non.

a8

/ vaH
CH3\IN~O~CH N~/CH3 3 OOONOON

©/ C “{% ,Hac\o)J\fnrf'

In another embodiment, in Formulas | or Il, R'is ocHs;, whereinZis

o

H)K /\/N\./|

In another embodiment, in Formulas  or ll, R'is - OCHs, wherein Z is

CHg

'QL)’\ /\/"‘CH3

CHs

In another embodiment, in Formulas | or i, R'is OCH3, wherein Z is

o
H3C )l\ﬁ,rf
~o £



HO H/ HI N NSNO NSCOOY N- 41 HOK3Q
M5S0O0, CH3 ON\V I per/ "CHB O CH3 or () N ZIn
wansleeenbodi ment, in Fornulas | or |, R iBCIO807/014958

wherein Zis 0 0 L"N~~N 5 (N) N Z In another
embodi nent, in Formulas | or 11, R is OCH3, wherein Z

is OCH3 NCH3 CH3 .nrnr (NN N Z I In another
enbodi nent, in Fornmulas | or 11, Rl is OCH3, wherein Z
is 0 H3CQ QA WO 2008/ 005268 PCT/ US2007/ 014958
23
e
()
N
z

In another embodiment, in Formulas | or I, R is OCHgs, wherein Z is
o .

st

HO
i

N

CJ

N

Z I
In another embodiment, in Formulas | or II, R is OCHj, wherein Z is

O
H .

o—

22—

()

N
. ! . .
In another embodiment, in Formulas | or ll, R'is z ,whereinZis

0)
o

T
N

CJ

N
. ] . .
In another embodiment, in Formulas | or i, R'is z ,whereinZis

.Y /CH3

N
| ©—O/\/ \CH3



23 (N N Z In another enbodinent, in Formulas | or
I, RLis OCH3, wherein Zis OHO // /IW/'" (N N Z

wWo pooaneR2ber enbodi nent, in Forrmulas | or |1, RPCT/5S2007/014958
OCH3, wherein Zis ON H . .nn (N) N 5 In another
_enbodi ment, in Formulas | or Il, R is ZI , wherein Z
is .rvv 0/'"~0--CH3 (N N In another enbodinent, in
Formulas | or Il, RLis ZI wherein Zis .rw,CH3 N
onr~ ,, CH3 WD 2008/ 005268 PCT/ US2007/014958 24 N . In

anot her enbodinent, in Forfillas | or Il, RLis z ,
wherein Zis -/ N.nrv~ :
N

In another embodiment, in Formulas lor Il, R'is Z , whereinZ is

o)

- | e
. ) N
In another embodiment, in Formulas | or Ii, R' is ©8"H.

In another embodiment, in Formulas | or Il, R' is. N0

In another embodiment, in Formulas | or i, R'is

In another embodiment, in Formulas | or ll, R is -

72— — —g—
In another embodiment, in Formulas | or I, R' is Zz ° ,wherein

each Z is different and independently selected from the group consisting of hydrogen,

methylester, and phenyl substituted in its para position with chioro.
z

Z_T_n_g_
in another embodiment, in Formulas | or |l, R'is Z , wherein

each Z is different and independently selected from the group consisting of hydrogen,

alkyl, phenyl substituted in its para position with hydroXyI.
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N In another enbodinent, in Formulas | or Il, RLis

NH. N In another enbodinent, in Fornulas | or Il, R

WO 200880Q268CN N I r 5 In anot her enbodi nent, |iPCT/US2007/014958
Formulas | or Il, R isl z | H ZCN 5 In another
enbodinent, in Formulas | or Il, R is - Zz Z1 NIn
anot her enbodiment, in Fornulas | or Il, R is wherein

each Z is different and i ndependently sel ected from

the group consisting of hydrogen, 10 nethylester, and
phenyl substituted in its paya position with chloro. z

z |l r~ In another enbodinent, in Fornmulas | or |

R is z , wherein each Zis different and ,

i ndependent |y sel ected fromthe group consi §ting of
hydrogen, al kyl, phenyl substituted in |tsTparm

position with hydroxyl. WO 2008/ 005268 £ C—N—¢—

PCT/ US2007/ 014958 25.z 1 HZ CN 1In anoth&r

eniy afiotmst embodireemtyiraBormatas lor IRIR s z , @&herein , wherein

eccn 15 o L BB ASRRTRHTA b LA AR o crogen.
methglg?_ﬁbhwwﬂsm&tedﬁ_n%m@t!.@rﬂ_-.wl.\_lti'ﬁVdeVIQ!y|- z z |
Z

z———T———“——g—
In another embodiment, in Formulas | or H, R'is z , wherein

each Z is different and independently selected from the group consisting of hydrogen

and unsubstituted aryl.
Z

H
Z———C-——N——%—

In another embodiment, in Formulas 1 or I, R is z , wherein
each Z is different and independently selected from the group consisting of hydrogen,
rbN\j¢43

"‘{\r and phenyl.

In another embodiment, in Formulas | or Il, A is O.

In another embodiment, in Formulas | or II, R? is heteroaryl or aryl, wherein said
heteroaryl or aryl, can be unsubstituted or substituted with at least one moiety, which
can be the same or different, independently selected from the group consisting of
trifluroalkyl, difluroalkyl, -O-trifluroalkyl, -S-trifluroalkyl, -O-difluroalkyl, alkyl, and
halogen.

in another embodiment, in Formulas | or Il, R? is thiophene, phenyl, or 4-H-
pyrazole wherein said thiophene, 4-H-pyrazole, or phenyl can be unsubstituted or
substituted with at least one moiety, which can be the same or different, independently
selected from the group consisting of trifluromethyl, difluromethyl, -O-trifluromethyl, -S-
trifluromethyl, -O-difluromethyl, methyl, F, Br, Cl, and 1.

In another embodiment, in Formulas 1 or Il, R® is —CO-X or —SO2-X wherein X is

‘heteroaryl, arylalkyl, aryl, alkyl, or trifluroalkyl, wherein said heteroaryl or arylalkyl, can
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In anot her enbodinent, in Formulas | or Il, Rl is z

wherein 5 each Z is different and i ndependently
w@edemoed from t he group consisting of hydrogePCT/E81907/014958

unsubstituted aryl. z1 HZ CN 5 | In another

enbodi nent, in Fornmulas | or 11, Rl is z , wherein

each Z is different and i ndependently sel ected from

the group consisting of hydrogen, H2N and phenyl. 10

In anot her enbodinent, in Formulas | or Il, Ais 0. In

anot her enbodinent, in Formgas | or Il, R2 is

het eroaryl or aryI wherein said heteroaryl or aryl,

be urf%%@?ga eaﬁﬂur bﬁﬂeae tﬂ é\lficg#ét (lﬁeergmﬁtgr %epeﬁﬁ%hﬂ;? Q&lected from
the gkdlﬂ&@@ﬁ@hgﬂh@bf sflrohRgl, fﬁamas@émangroynmauqnsu sting of

trifluroal kyl, difluroal kyl O-tri k
@tanortm%rr%@mwmenbnafpmp@a g 1. é| éb ¥ r=50:-X, wherein X

i |
is py@h?g%&ﬁ mgﬁfgdh%rneegpﬁmldfﬁw ﬁ_hbMﬁ%Wi FhenyPr2,bldimethylpropyil,

razol e wherein said
ethyls bi tnmnmthyuwmwm@m@ of aaldmwwmylcaha&lyl thiophene, pyrimidinyl or

-~phenﬂolrr]t‘°|‘éjt?§/f b%ﬁ%@%r@ubs@%@h'&r%@ﬂ%égI f thla??éést% moiety,

same or
mdepemm&lycmmmd femhdbe giofip onnsisangmmlpfltef@mtbvl meetbyl, chloro and
rifluronmethyl, difluronmethyl, -O-trifluronmethyl, -S
cyclo%owll fluromet hyI -0-difluronethyl, nethyl, F, Br
Clin aaathér el’nbodrméhEnn Eobodlaseinor I, R® ForG- Xswheoelnlx is
R3is -CO X or -S02-X wherein X is hetergﬁ]
wh aryl al erein said

kach ylr,cal kyl, or St rifl uroal
& ar yyabkyl 2008/}00
b JPCT/ Usgo0®y 014 25 qe ituted @y substituted,
Wi t h at Yeast -one Moi ety, i ndep r?d@ﬁtly sél ected from
the group consisting of trifluroalkyl, hal qgenh andCFs
cycloal kyl . In another enbodinent, in Fornulas | o
I, RBis -COX or -S02-X, wherein X is pyFidin
oxazol yl, thiophene, pyrimdinyl, phenyl fethyf,
phenyl , 2 2-di net hyl propyl, 5 ethyl or
trlhfdrwtl@@ﬁhmlbodvd'!eneumFeanhlas‘lsralﬂ dRpys it nyl , or v

g nataensmbelines, S orBuHs ok 3 oS Qe tuphgrein X s ethylor

mﬂurweﬂ-{wat | east one noiety, independently selected from

t he 'group consisting of trifluronethyl, nethyl Ghloro ..
and CFg
in another embodiment, in Formulas | or Il, R® is N‘ t t
wr

3y
or NJ.

In another embodiment, in Formulas | or Il, R* or R* are independently selected
from the group consisting of hydrogen, alkyl, alkenyl, heterocyclylalkyl, -alkyINR"R"",
hydroxyalkyl, cycloalkylalkyl, alkylesteralkyl, and alkoxyalkyl, wherein each of said
heterocyclylalkyl, hydroxyalkyl or alkyl can be unsubstituted or substituted with a
moiety selected from the group consisting of alkoxyl, alkoxyalkyl, hydroxyalkyl, and
hydroxyl, further wherein said R'® and R'' , which may be the same or different, are
independently selected from the group consisting of hydrogen and aikyl;

or R* and R*, together with the carbon to which they are attached, form a

cyclopropyl.



cycl opropyl. In another enbodinent, in Fornmulas | or

I, RBis -CO-X, wherein Xis | | CH3 CF3 F3C S ~'? N
wE®0IeN | S NL H3 10 N CFs, or CHs CF3 CHBCT/B5200T014958

anot her enbodiment, in Formulas | or Il, R is or "V

I n anot her enbodinent, in Formulas | or Il, R3is

-S02- X, wherein X is ethyl or trifluroethyl. 1AP .r

CF3 F CF3 In another enbodinment, in Formulas | or 11,

RBis N , -, el-N,J . 15 or N In another

enbodi nent, in Fornmulas | g7 Il, R4 or R4. are

i ndependently selected fromthe group consisting of

h%"dré’)&ﬁn' al kgd deg@%whsgc y@ﬁ%ﬁ“ﬁéﬁfé'r? independently selected
from tﬁb‘@fb@ptcﬁﬁ@léﬁwg ofamgireg&nxyapyy; | propksyle biteratrarpinasdiyd,

het'erocycl yl al kyl, hydroxyal kyl or aIkyL can be

unsubstituted or substituted with 20 | et y sel ect ed

fromthe group consi StIKg aI koxy kyloH
hydr oxyal kyl , and &O} thler\/;]v\{b\; n Salf
égg he s ent
CVCIOéﬁﬁﬂep rhgrn y se d from the group consisting of

¢ hyq;rdp,gen and al kyI, or R4 and R4 , together with the
bon to which they are attached, forma ~|Vn)OH\/OH
e opr oMl cHIQ(EAIR, 0erEEsH éiaaqmmg@r@oms"

anot het enbodi ment, ‘1 n Formul as R4 or R4 are
"71, [ ndependently sel ect ed fromthe group conS| sting of
5 dragerCHpOOMY., propenyl, butenyl, am noal kyl, , N
N (N) CH cycl oaI kyl al kyl, nmethylesterethyl, (0), No,
U N, N5

In another embodiment, in Formulas | or |l, R* and the nitrogen of R! attached
to the carbony! attached to the parent ring, together with the carbon to which they are
attached, form a fused piperidin-2-one ring.

10 In another embodiment, in Formulas | or I, R®, R¥, R®, R®, R7 and R” are each
independently hydrogen.

In another embodiment, in Formula I, R7 or R” is phenyl; or R® and R’ together
with the carbons to which they are attached, form a fused cyclopropyl ring.

In another embodiment, in Formulas | or I, mis 1.

15 In another embodiment, this invention discloses a compound of the Formula:
s '
R2-0, R4R1
R¥
N\R3

or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein R'is

e X
SINe

. OCH,
o o

R? is phenyl substituted with trifluromethy! in the para position of said phenyl;
20 R®is phenyl;
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15

ONCH3 OH vOH S', -CH2CH2N eth -CH 2CH2N( et hyl ) 2,

-CH2CH2-OH, ( Y1)2, 5V, and -CH2OCH3. I n anot her
wersdiszesmit, in Fornulas | or 11, R4 and the nPCT/U§®NT7/014958

of R attached to the carbonyl attached to the parent

ring, together with the carbon to which they are

attached, forma fused piperidin-2-one ring. 10 In

anot her enbodi ment, in Formulas | or Il, R5, RS, RG,

R6' , R7, and R7' are each independently hydrogen. In

anot her enbodiment, in Forpgla |, R7 or R. is phenyl;

or R6 and R7 together wth the carbons to which they

R and| 18" fsp Sk RENOSY {PI3PR PEIPRU R pphiifieh abBropp A
compéﬂﬁﬁg%ééiﬁf?@ﬁEﬁgm’detih'rdmisa'r@lﬁbirmmlaali scl oses a
ound o e For

conp ] la;, O R2- RA RL R4. N R3 ar .

iTBRates GreapRgnali ol yeRtoR discioses aomeding of fhe Formula

prodrugthereof, wherein R is | I .nn. .nn. () N-
eeH3 / OCH3 | O or ( R2 is phenyl

upfled with trifluronethyl in the para position

of s@id hyl; 20 R3 is phenyl; WD 2008/ 005268_ _ .

PCT/US2007/,014958 28 R4 and R4' are each H, provided

3
that the @on‘pounds identified as Goup A o
or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein R'is

SN

H
o ale
o} or .

R? is pheny! substituted with trifluromethyl in the para position of said phenyl;

. oo o T
vy _CFs F CF3 /k
7 i\’
R3is Q , . or N§/l

R* and R* are each H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.

In another embodiment, this invention discloses a compound of the Formula:
0]

H2—O R4R1

R4
N

~

R3
or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein R'is

!
(VaVaVi

EN]
N
OCH3

R? is phenyl substituted with trifluromethyl! in the para position of said phenyl;
R? is pyrazin-2-yl; '
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conmpounds herein, are excluded fromsaid Formula. In

anot her enbodi nent, this invention discloses a
w@eoeospoen2es of the Formula: 0 R2_0 RARLT R4 - -PCI/URB0B014958

or a pharmaceutically acceptable salt, solvate, ester,

or prodrug thereof, wherein R is (N (N NN NyCH3

OCH3 / o or R2 is phenyl substituted with

trifluronmethyl in the para position of said phenyl;

CF3\ F\ CF3 e N R3is N, | or NR4 and R 4" are

each H, provided that the egmpounds identified as

G oup A 10 conpounds herein, are excluded fromsaid

r argf B ok BRI AT i BHIGEIA prounc

compblunt8 hed&ing apd JxBRER! from éald aRm&mﬂaabl e salt, soI vat e,
ester, or prodrug t her eof

T8 ARG AERG a1 JNARGPAISTPRPF & eaTabHyNS of g formula:

para poeition of said phenyl; R3 is pyrazin-2-yl; WO
2008/ 005868 ,PCT/ US2007/ 014958 29 R4 and R4' are each -
Hﬁzpp V) daeﬁthat the conpounds identified as Goup A
conp hF(‘e; ein, are excluded from said Fornul a.

N\Rs

or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein R is

|
W

N

@)\

2is phenyl substituted with trifluromethyl in the para position of said phenyl;

e
R® (Il , wherein X is =CH2CF3 or -CHzCHj;
R* and R* are each H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.

In yet another embodiment, this invention dlscloses a compound of the

Formula:

V4
\
3D
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein R' is "!&\\)
further wherein Z is phenyl, still further wherein said phenyl can be unsubstituted or
substituted with at least one moiety, which may be the same or different,

independently selected from the group consisting of halogen, —S-heteroraryl,
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In anot her enbodi nent, this invention discloses a
conpound of the Fornmula: O R2-0 RARL R4 *N, R3 5
wo@rooa/opf2es maceuti cal |y acceptabl e salt, sol vatBCT/ES1087/014958
or prodrug thereof, wherein R is ,ran, CN) O N NH
CH3 R2 is phenyl substituted with trifluronethyl in
the para position of said phenyl; 0 SI X R3 0,
wherein X is -CH2CF3 or -CH2CH3; R4 and R4' are each
H, provided that the conpounds identified as Goup A
10 conpounds herein, are exgl uded from said Formul a.
In yet anot her enbodi nent, this invention di scl oses a
npound of the Formul a:

R y4 N
heterecy%lylp HarhRieERRYChA @'&f%&lé%dbméd @éﬁyﬁlkoé‘bﬂ gﬁt‘@‘yéékoxv)balkoxyl
hydro%ﬁéﬁ(ox&ﬁ%ﬁkgf ’he‘(\é‘r%%lﬂ}leﬁ( I mﬁédwﬂbh@lcmwm cZ-aMSyICONR“’R”

erein said

-O- allwiblEBgBl %, qudlkMICOBIM t dNG@Ew(Y'ﬁaHIOW aQONHe'kyl -O- a'ky' -O-
f
netr SRS Sl Er R R oS RRaR ARt o subtuted wi

hydroxghaikygrand Stilhirtdresveigrein AE 2008 %e@adependently selected from the
Grours SRBSIS g S VAR Ao AR sna JelEGE Y

bg&( y) bal koxyl ,
R? is ﬁ%

¥eo
/}cpa
|
R3 is N

R* is hydrogen, propyl, propenyl, butenyl, aminoalkyl, cycloalkylalkyl,
I

3

?‘ S \ OCH;
N
L L & "L S
methylesterethyl, [o] , Ng [ j
HO
3 N
CH,CH:N(ethyl)z, -CH;CH:N(methyl),, -CH>-CH,-OH, SS) OH, ‘w, and -

CH,OCHSa; provided that the compounds identified as Group A compounds herein, are
excluded from said Formula. _
In yet another embodiment, this invention discloses a compound of the

Formula:

N

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein-R' is ,
further wherein Z is phenyl, still further wherein said phenyl is substituted with -O-
(CH3)3COOH, -OCH,COOH or -NCOalkylcarboxyt;
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hydr oxyal koxyal koxyl, heterocyclyl al kyl,
- NHCONHal kyl COQal kyl, -0-al kyl CONRLOR",
WO 2008/06326MNR1OR", - 0- al kyl CONSO2R9, - NCQal kyl cap@bxg1007/014958
- CONHal kyl - O-al kyl , -0- heterocyclylal kyl, wherein
sai d heterocyclylal kyl is unsubstituted or substituted
with 5 hydroxyal kyl, and still further wherein RLO and
R' are independently selected fromthe group
consi sting of hydrogen, alkyl, al koxyal kyl, and
cycloalkyl, bis 1; F3C/ 32 is S SS OCF3 R3isN R4
i s hydrogen, propyl, propenyl, butenyl, am noal kyl,
cycl oal ky] al kyl, N 5A- OH OCH3 - 10 net hyl est eret hyl,
§10 'NfJ NS HO CH2CH2N( et hyl) 2,
R? js - CH2 (methyl )2, -CH2CH2-OH;, OH, V, and - CH2OCHS;
provi ded that the conpounds identified as Goup A
unds herein, are excluded fromsaid Fornula. In
yel  a her enbodi ment, this invention discloses a
dmpund of the 15 Formula: RL 8210 04 RNR3 Z X
R2is O pharmaceutically acceptable salt, solvate or
ester thereof, wherei

R* is prmy| Prayided tna}rthﬁgpm@frﬁ%dsavﬁ%ﬁ%pr Corfipounds herein,

are eiﬂ%ggabtﬂ’ﬂrﬁ%é% Hormiia, ( CH2) 3000H, - OCH2COOH or
kyl car box WD 2008/ 005268 PCT/ US2007/ 01495
3in ypggnptner@nggdlgxent this invention discloses a compound of the

Formula:
(@]

RZ’O R4R1

R*
N‘R3 |
ora pharmaceutically acceptable salt, solvate or ester thereof, wherein R'is

E]

©,OCH3

2 is phenyl substituted with trifluromethyl in the para position of said phenyl

1
[VaVaVg

I :
X\)L
R3is J"J wherein Xis Cl ;

R?* and R* are each H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.
In yet another embodiment, this invention discloses a compound of the

Formula:




10

O CF3 R3is NR4 is propyl; provided that the
conpounds identified as G oup A conpounds herein, are
wexmBuoeeed f rom said Fornula. 5 In yet anot her PCT/US2007/014958

enbodi nent, this invention discloses a conpound of the

Formula: 0 R2- RARL R4. 3S N, R3 or a

phar maceutically acceptable salt, solvate or ester

thereof, wherein R is (N NOCH3 10 R2 is phenyl

substituted with trifluromethyl in the para position

of said phenyl; .nnr O ‘2\ R3is v, wherein Xis

C R4 and R4' are each H, provided that the conpounds

identified as G oup A conpounds herein, are excluded

fromsaid Formula. In yet another enbodinent, this \

i nvention discloses a conpound of the 15 Formula: R N*>

8210 04 R N 3 R WD 2008/ 005268 PCT/ US2007/ 014958 32 &.,'3'0
\

ora p%\armaceutically acceptable salt, solvate or ester thereof, wherein R'is ,
further wherein Z is phenyl, still further wherein said phenyl is substituted with -O-
CH,CONH,, -O-CH,CONHCHj3, or -O-CHCON(CHa3)2;

C~Z r<
RzisFa ﬁ%
Mo

= CF3

R3 is Ns
R* is propyl; provided that the compounds identified as Group A compounds herein,

are excluded from said Formula.

In still another embodiment, this invention discloses a compound of the

Formula:
o)

R2- O, R4R1
R4

N\Ra

5

N

.

<y
ora pharmaceutically acceptable salt, solvate or ester thereof, wherein R'is
wherein Z’ is —F, -OCHg, -OH, -COOH, -COOCHj;, -CH,OH, -NCOCHg3,

/ N\



10

15

X or a pharmaceutically acceptable salt, solvate or
ester thereof, wherein R is further wherein Z is
w@b@spbs2esti | | further wherein said phenyl is PCT/US2007/014958
substituted with -0- CH2CONH2, -0- CH2CONHCH3, or
-0-CH2CON(CH3)2; F3SC/ R2is S OCF3 5 R3is NRK4
is propyl; provided that the conpounds identified as
Group A conpounds herein, are excluded fromsaid
Forrmula. In still another enbodi ment, this invention
di scl oses a conpound of thegg 10 Formula: 0 R2- R4R
RWN, R3 .rvln. Jz, or a pharmaceutically acceptable
salt, sol vate 06 ester t hereof,, wherein R is wherein

Z is -F, 000H, , -CH20H, - NCOCH3,
V\D 2008/3%52’6&'4’ “QLVUN@I 733 VO OH ['/8H3
i N~11" i N CHB ~~ ~H
, 03 CH3 . -H- 1 1- HI—ICO /C~NC||O 0*
-NCOGHECHZ,ZN1- 1| HN 1T Il, ~~ .nmO CH3,,0 OO0 CHs ,
- CHa
0 N\
' N_ _o CH N. o) & N /\/E(/N
HN ‘??: \ﬁ/ ~_— 73 ‘?Zf \ﬁ/ ~N ‘:s: \ﬁ o
M CH3, o y O ) O 1)
H
??.’N NYO
-N CH
??. S/ 3 O N
0] , or 6] ;

R? is phenyl! substituted with one or more moieties each moiety being
independently selected from the group consisting of trifluromethyl and halogen,
wherein said phenyl is substituted in the meta position, para position, or both meta

and para positions;

0]

o WY,
R®is X Jg,whereinXisN\ ,

R* and R* are each H; provided that the compounds identified as Group A

compounds herein, are excluded from said Formula.
In yet another embodiment, this invention discloses a compound of the

Formula:

e

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein R'is
further wherein Z is phenyl, still further wherein said phenyl is substituted with
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HrNNO 'i . HCH3 't SON Y'" Oor OR2 is
phenyl substituted with one or nore npieties each

woreiosgs2bei ng 5 i ndependent |y sel ect ed from t hECTYUS2007/014958
consi sting of trifluronmethyl and hal ogen, - wherein
said phenyl is substituted in the neta position, para
position, or both neta and para positions; 0 CF3 Ff
CF3\ 3IN~IL\ I . Ris x, wherein Xis, , or C1,.
R4 and R4’ are each H, provided that the compounds
identified as G oup A 10 c@®ounds herein, are
excluded fromsaid Fornula. In yet another enbodi nent,
this

metnigyi: pY el RS G R RGBT o

hydrceeindajdthosgl t, sol vate or ester thereof, wherein R

\Rhe g4 id phenyl is substituted with WD 2008/ 005268
R2 is PCT/ 0 /;014958 34 nmet hoxyl, hydroxyet hoxyl,

met hoxyet hoxyl, met hoxyet hoxyexthoxyl, or hyd

rs t hoxyethoxyl; F3C/ R2 is S '

CF3

is 15 furt%her_v\,herein Z is phenyl, still further

«©y

& s OCH; $~ o 3
N N
R*is [oj, \\\Né , \\Né ) \\NQO -CH2CHzN(ethyl)z, -
o,
g 3
J

25

cyclopropylmethyl, or methoxymethyl; provided that the compounds identified as

CH,CH:N(methyl),, propyl, propenyl, N, hydroxyethyl,

Group A compounds herein, are excluded from said Formula.

In another embodiment, this invention discloses a compound of the Formula:
0]

Hz’o ‘;‘4';‘1

R

e ®

@ocn—ia ©/OCHZCHZOCH3 ©/OCHZCH2N(CH3)2
, or ;

R? is phenyl substituted with one or more moieties each moiety being
independently selected from the group consisting of trifluromethyl and halogen,

wherein said phenyl is substituted in the meta position, para position, or both meta

- and para positions;



3S, 0 CF3 R3 isN~NOCH3 ~~pHNS5 R4 is (0) N~ N5,
N3, -CH2CH2N(ethyl)2, - HO (N H2CH2N(ret hyl) 2,
w@e@pphi26pr openyl , OH, N, hydroxyethyl, C PCT/US2007/014958
cycl opropyl net hyl, or met hoxynet hyl; provided that the
conmpounds identified as G oup A conpounds herein, are
excl uded fromsaid Formula. 10 In another enbodi nent,
this invention discloses a conmpound of the Fornmula: O
R2-0 RAR R4. N~ R3 or a pharmaceutically
accept able salt, solvate omgester thereof, wherein Rl
.~V rlr v T N) (N) (N N (° NNCI:I—B/
OCH2CH20CH3 or R2 s phenyl substituted with

one or re nnletles ea begy bei ng 15

|nd$Fend nt y sel ect ed the group consisting of

t ris wherein sai d phenyl | s

'?g{ut ed | n ?%anret'sa p03|t| on, para position,

bﬂ‘i‘omﬂf awhiatdcpaba tpessame)ms diffapennasy mmtepe@dently selected from

PCT/ US2007/ 01 e
the GfRUPRS SHAS O BRB0Ra sl ke, Aty et QoM Shila ™
—alkylodergrgent | y sel ect ed from
or

R* and R* together with the carbon atom to which it is attached, can cyclize to

form spiro ring forms; provided that the compounds identified as Group A compounds
herein, are excluded from said Formula.

In another embodiment, this invention discloses a compound of the Formula:
o . .
R2-0, R4R‘
R4
N\Rs
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein R’ is
whan

|
N

O

©/OCH3

wherein Z is selected from the group consisting of hydrogen, -COOCHG,
CHs

Hac\N/
NCH30H2-N/:O HaC—N
o , %FO , -COOH, and -CONCH,CHOH;
R? is phenyl substituted with one or more moieties each moiety being
independently selected from the group consisting of trifluromethyl and halogen,
wherein said phenyl is substituted in the meta position, para position, or both meta

and para positions;
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20

t he group consisting of hydrogen, alkyl, alkenyl,

al kynyl, hydroxyal kyl, and -al kyl COCal kyl; 5 or R4
wW@rasMes268 oget her with the carbon atomto whi cPCT/US1087/014958

attached, can cyclize.to form Spiro ring forns;

provi ded that the conpounds identified as Goup A

conpounds herein, are excluded fromsaid Fornmula. In

anot her enbodi ment, this invention discloses a

compound of the Formula: O R2-e*N~. RARL R4' O R3

1 or a pharmaceutically acggptable salt, solvate or

ester thereof, wherein RLis | Z N N OCH3 k

wherei g Z s selected fromthe group consisting of

hydr o 7-COOCH3, H3CQ\ /CH3 N NCH3CH2-N 0 H3C-N O

o, ., spand - CONCH2CH2OH, 15 R2 is phenyl
substl Tu d With one or nore noieties each noiety
be*ng N ependently sel ected fromthe group

congisting of triflu thyl and hal agen... rej n
R* angfi d R&RAN ﬁspmé ﬁf’?ﬁéﬁg CRMARY 'ggﬁgg?é\ggn(?}oﬁgré
compBRRbS HRein? ard @kBiudeddrordid® Foampsi ti ons; WO

2008/ 005268 PCT/ US2007/ 014958

6. . CF3 | i
- Ilarathasambadimnet, i Tvesionlisciohes dmpiauad of the Formula:
identified as G oup A

)
R2—Q R
R4
N
\R3
or a pharmaceutically acceptable salt, solvate or ester thereof,
z

&
wherein R' is “’%t further wherein Z is phenyl, still further wherein said phenyl can
be unsubstituted or substituted with at least one moiety, which may be the same or
different, independently selected from the group consisting of halogen, —S-heteroraryl,
heterocyclyl, -O-heterocyclyl, alkoxyalkoxyl, hydroxyalkoxyl, alkoxy(alkoxy)salkoxyl,
hydroxyalkoxyalkoxyl, heterocyclylalkyl, -NHCONHalkylCOOalky!, -o-alkyICONR“R”,
-O-alkyINR'R"", -O-alkylCONSO,R?, -NCOalkylcarboxyl, -CONHalkyl-O-alkyl, -O-
heterocyclylalkyl, wherein said heterocyclylalkyl is unsubstituted or substituted with
hydroxyalkyl, and still further wherein R'® and R'" are independently selected from the
group consisting of hydrogen, alkyl, alkoxyalkyl, and cycloalkyl, b is 1;

R? is phenyl substituted with trifiuromethyl or halogen in the para position;
?7‘ o)
N CF;
Rlis N<&

R* is hydrogen, propyl, propenyl, butenyl, aminoalkyl, Cycloalkylalkyl,
v 2
OCH;

4 N on ¥
B O ST

methylesterethyl,
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conmpounds herein, are excluded fromsaid Formula. In
anot her enbodi nent, this invention discloses a
w@eoeospoen2es of the Formula: 5 0 R2-p Rl R4 N PERBUSHINT/@14958
pharmaceutically acceptable salt, solvate or ester
thereof, z N CN wherein R is further wherein Z is
phenyl, still further wherein said phenyl can be
unsubstituted or substituted with at | east one noiety,
whi ch nmay be the sane or 10 different, independently
sel ected fromthe group coiy sting of hal ogen,
-S-heteroraryl, heterocyclyl, -O heterocyclyl,
al koxyal koxyl , hydroxyal koxyl , alkoxy(ahkyxy)balkoxyl,

hydr oxyal koxyal koxyl , heterocyclylalky
- NHCONHal ky I al %.IQQS‘ AV4
CHZCWPW'W'% @%ekhﬂqba\‘é&ég\l NCQal kyl ca?lf%xyl »and -

CHzOém\"ﬁUﬂde'cﬂr@'l e confpoundlsasestiidd/agidasup Al\fbafrfdends herein, are

sai d heterocyclylalkyl is unsubstituted or substituted
excludedfrors sayjdiFexplacyl , and still further wherein RIO -
a e L& { the Formula:
el *?%Se'*a?gﬁ“"ﬁ%‘%gﬂ*n'“"ﬁ*‘ﬁ?‘ oo PuhuUel the
bis 1, R2is phenyl substituted with
t A QU {hyl or hal ogen in the para position, O/
' 5-CF3 R4 i s hydrogen, propyl, propenyl,
but ¢nyl ,| am noal kyl, cycl oal kyl al kyl, JA, OCH3 N ~ CH
N _SU 5 20 nethylesterethyl, C0 WO
52 PCT/ US2007/ 014958 37 HO CH2CH2N( et hyl) 2,
- CH2 N( et hyl )2, -CH2CH2-OH, and -

BN

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein R'is “\,
further wherein Z is phenyl, still further wherein said phenyl is substituted with
methoxyl group in the ortho position;

R? is phenyl substituted with trifluromethyl or halogen in the para position;

>
S CF3
Ris N& |
R’ is phenyl; provided that the compounds identified as Group A compounds

- herein, are excluded from said Formula.

In another embodiment, this invention discloses a compound of the Formula:

R?-g »—R'

NJ

RS R3

R7

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein R'is “N: ,
further wherein Z is phenyl, still further wherein said phenyl is substituted with

methoxyl group in the ortho position;



CH2OCH3; provided that the conpounds identified as

G oup A conpounds herein, are excluded fromsaid
wo-20081008268 | N anot her enbodi ment, this inventi oPCT/US2007/014958

di scl oses a conpound of the Formula: O R2-ORlL N R3

5 R7 z X N or a pharmaceutically acceptable salt,

sol vate or ester thereof, wherein RL is sT\', further

wherein Z is phenyl, still further wherein said phenyl

IS substituted with nethoxyl group in the ortho

position; R2 is phenyl subgigituted with trifluronethyl

or halogenlnthe para position; CF3 0 10 R3is N R7

phenyl provi ded that the conpounds |dent|f| ed as
GPoU% pmeéwhﬁwaﬁagtednwﬁeﬂﬂf'uf&ﬂéetBX'c<P'da%'&9PPdﬂw kg pgra position;

Formul a. sl n_gnot her enbodi ment, this invention

discléd conpound of the Fornula 0 R-ORL R6 N

R3 R7°z 5 ©F; a pharnaceutically acceptabl e salt,

solvate ster thereof, wherein Rl is further
riei n P~Fs phenyl , st|II further wherein said phenyl

BB oPtebid BRI B500p RcE aRetiheg o usoo

cyclopfopyy| grsmmagatnm ¢hie warentiring; Inmwdeﬂ Hpat $e ¢ernpgends identified as
ra pa oget her
5 Grouapll ﬁgﬂﬁ)é’“@Q?’ gr\,g %g ﬁﬁeac t acﬁhdéf orm a
f ws @dother embodiment, this invention dlscloses a compound of the Formula:
0]
R‘l

R2-0 R4

R¥
N‘R3
or a pharmaceutically acceptable salt, solvate or ester thereof,

ff%%@ Qi& %

10 :
2 js phenyl substituted in the para position with tnf!uromethyl;

wherein R' is

R¥is N& :
R* and R* are each H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.
15 In another embodiment, this invention discloses a compound of the Formula:
o
R2-0, R4H‘
R¥
N\Rs
or a pharmaceutically acceptable salt, solvate or ester thereof,



cycl opropyl group against the parent ring; provided
that the conpounds identified as 5 G oup A conpounds
whegoeios2esar e excl uded fromsaid Fornul a. | n anp€e82007/014958
enbodi nent, this invention discloses a conpound of the
Formula: o RR-ORARL R4. N~ Rs or a
phar maceutically acceptable salt, solvate or ester
thereof, wherein R is CN NPZL/ N N Z/ .rw" v
NOL Q10 NONor R2 is phenyl substituted in the
para position with trifluraggethyl; -OCF3 R3 is Ni
R4 and R4, are each H provided that the conpounds
identified as G oup A conpounds herein, are. excluded
fromsaid Formula. 15 In anot her enbodi nent, this

i nvention d| scl oses onpound of the Forrrul a. 0 R2-0O
RARL R4’ Na phar maceutically acceptabl e

salt, sol vate or g r thereof, W) 2008/005268

PCT/ US2007/ 014958 CNN) N wherein R is IS

N
wherein R' is @f: :

R? is phenyl substituted in the para position with trifluromethyl;

35 o
AN CF4
R¥is N>
R* and R* are each H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.

in yet another embodiment, this invention discloses a compound of the

Formula:
o
R2—O, R4R1
R4
N\Rs
or a pharmaceutically acceptable salt, solvate or ester thereof,
z
R
wherein R’ is l : |
wherein each Z, which can be the same or different, is independently selected from

0] O
.
the group consisting of hydrogen, X \OCH3, A \NH"’, —CHjs, unsubstituted
phenyl or phenyl substituted with Chloro or Hydroxyl in the para position of said
phenyl; .
R? is phenyl substituted in the para position with trifluromethyl;
\5 o)
CF3

=
|

R3is N&#
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R2 is phenyl substituted in the para position wth
trifluronmethyl; OCF3 R3 is NR4 and R4. are each H
w@e@sioeees t hat t he conpounds identified as G oREI/BS2087/014958

conmpounds herein, are excluded fromsaid Formula. In
yet anot her enbodi nent, this invention discloses a
conpound of the Formula: ORAR R4, R2-etN, R3 or a
pharmaceutically acceptable salt, solvate or ester
thereof, z I HZ "-N+ 10 wherein R is | wherein
each Z, which can be the saje or different, is

i ndependently selected from 0 0 11 11 the group

consi sting of,  hydrogen, C

CBA 3 FURE o SRRl sl orous
comp@hn'n@"s%é?éd")éi‘é@k)tluddm ﬁrbm swidFposilai on of said

phenyl; 15 R2 is phenyl substituted in the

p& still @mmrremppfimﬁr&nm'ﬁwem@ soiopeRa famgounggf the
FormaQaOS/ 005268 PCT/ US2007/ 014958 40 R4 and R4' are H;
provided that the conpounds identified as Group A
are excluded from said Fornul a.

or a pharmaceutically acceptable salt, solvate or ester thereof,

NS

wherein R' is :

R? is pheny! substituted in the para position with trifluromethyl;

sé o
AN CF3

R3is N<&# ;

R?* and R* are H; provided that the compounds identified as Group A
compounds herein, are excluded from said Formula.

In another embodiment, this invention discloses a compound of the Formuia:

o
RZ’O R4R1

R4

N\R3

ora pharmaceutiCaIIy acceptable salt, solvate or ester thereof,

wherein R' is
R? is phenyl substituted in the para position with trifluromethyf;



In still another enbodinment, this invention discloses
a conpound of the Formula: O R2- RAR R4. 5 N, R3 or
w@2phasirzexeuti cal |y acceptable salt, solvate OPCEESH®NT/014958
thereof, N wherein R is R2 is phenyl substituted in
the para position with trifluronmethyl; OCF3 R3 is N
10 R4 and R4' are H provided that the conpounds
identified as G oup A conpounds herein, are excluded
fromsaid Formula. In another enbodi nent, this
i nvention discloses a conmpgynd of the Formula: O R2-e
RAR R4'" ~ R3 or a pharnmaceutically acceptable
salt, sol v%te or ester thereof, N S 15 wherein R
is - g s phenyl substltuted in the pars position
with t I u&prret hyl ; WO 2008/ 005268 PCT/ US2007/ 014958
41 10q is N; R4 and R4' are H, provided that
t e g0 nds i dentified as G oup A conpounds herein,
are excl yded fromsaid Fornmula. In another enbodi ment

t R*sanchRéraredn; pioyided thatdhe sopmainds ideRtified as (Froup A
compounds herein, are excluded from said Formula.
“In another embodiment, this invention discloses a compound of the Formula:

r? B

Non-limiting examples of compounds of Formulas | and I include:

Mgy, —~ o
TR
S A D . G G
YO ST o A0
= A l OF OF F 0‘
F '3 .
F g:jc"’ £ il ] J , > ‘.
dm,
T A~ o<
o £ 5O
r; // o (o] TN N . e S ‘.‘00@ F?\Q__o o o
' o



50 R-ARL R RM R R4 RE mNI RBR R6' 7 R7, R
Non-limting exanpl es of conpounds of Formulas | and
wo boosied2erle: ON ,~ O 0% 4N O O O F | ~~ _ \ N PCT/6S2007/014958

FI\f FOf OFFF FFF f, 10pl FF/ O0O0O
FF | ° :0f 5/ FFobnos FFO~OFOO[ IN/ FF
5 ~FF FOFF FOFF IOFc¢c OO/  ./I~~Gi,

FF4~~F4~FFFF\N'F

42

] OF N, o . / N o
F o o
| F | \ F I F d R
™, = Naw [ "3
L

e . o O

Q° 5 £ o
° s " Q

Cad (s}



JONFF ,OF/ OO, FO. YOvVI FO1% CNOF ~1
0o O FFO ,[Q'4F \FFI FF ~C "~/ 1 10 WO
wWQo®8/HE26268 PCT/ US2007/ 014958 42 C6-a% F F PCT/USZ007/@4958
\'F, OFNN \ 0O NFO-FOcl~ d%O0NOOt
FZFF s FONFF N Ff ff Of N\ / FF
OM NF/ NOMFO OFF/- ODFOOj y~0. NF

43
e
& Q«ﬂo_m 5 °
O

, or
or a pharmaceutically acceptable salt, solvate or ester thereof.
As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

*Patient” includes both human and animals.
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ol~C% OFOFNOFO FFFO/" KN FI FF 11, F

Ffff ~u/_ OCNFFQoOoS F~OF(\ _ OH \ FSC

w@bkigsoBeC F FFf FF O FF FFF NI Ff PCFUS$2005014958

o-_ 1/ O®~/~0-L F9-0 0%FFJ FFF~ F/ \ F

OFF 0\ _FF/ F N/ FFNMN Ff ff N/ \ "4t
FFO~IIl----~~ F N

0g0 % \ / N
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“Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a
linear alkyl chain. “Lower alkyl" means a group having about 1 to about 6 carbon
atoms in the chain which may be straight or branched. "Alkyl" may be unsubstituted or
optionally substituted by one or more substituents which may be the same or different,
each substituent being independently selected from the group consisting of halo, alkyl, |
aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkoxyalkoxy, alkylthio, amino, -NH(alkyl), -
NH(cycloalkyl), -N(alkyl)2, carboxy and —C(O)O-alkyl. Non-limiting examples of
suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl and t-butyl.

“Alkenyl" means an aliphatic hydrocarbon group containing at least one carbon-
carbon double bond and which may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2 to about
12 carbon atoms in the chain; and more preferably about 2 to about 6 carbon atoms in
the chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkeny! chain. "Lower alkenyl" means about 2 to
about 6 carbon atoms in the chain which may be straight or branched. “Alkenyl" may
be unsubstituted or optionally substituted by one or more substituents which may be
the same or different, each substituent being independently selected from the group
consisting of halo, alkyl. aryl, cycloalkyl, cyano, alkoxy and —S(alkyl). Non-limiting
examples of suitable alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-
2-enyl, n-pentenyl, octenyl and decenyl.

“Alkylene” means a difunctional group obtained by removal of a hydrogen atom
from an alkyl group that is defined above. Non-limiting examples of alkylene include
methylene, ethylene and propylene.

“Alkynyl" means an aliphatic hydrocarbon group containing at least one carbon-
carbon triple bond and which may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2 to about
12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in

the chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
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/] *F~ FS O. 00/ OCI~FQ 0O C6r 00
CF-FFFFF FFF FFFFN f f f W 2008/ 005268
WODDBE2607/ 014958 43 F 0 QO F F F F F F ~N PEUR057/04958
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or propyl, are attached to a linear alkynyl chain. "Lower alkyny!l" means about 2 to
about 6 carbon atoms in the chain which may be straight or branched. Noh-limiting
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. “Alkynyl" may be unsubstituted or optionally substituted by one or more
substituents which may be the same or different, each substituent being
independently selected from the group consisting of alkyl, aryl and cycloalkyl.-

“"Aryl" means an aromatic monocyclic or multicyclic ring sysiem comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
aryl group can be optionally substituted with one or more "ring systém substituents”
which may be the same or different, and are as defined herein. Non-limiting examples
of suitable aryl groups include phenyl and naphthyl. '

"Heteroary!l" means an aromatic monocyélic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the ring atoms is an element other than carbon, for exa>mp|e
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be optionally substituted by one or
more "ring system substituents” which may be the same or different, and are as
defined herein. The prefix aza, oxa or thia before the heteroaryl root name means that
at least a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A
nitrogen atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide.
“Heteroaryl” may also include a heteroary! as defined above fused to an aryl as
defined above. Non-limiting examples of suitable heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, pyridone (inciuding N-substituted pyridones), isoxazolyl,
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-
thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-
a]pyridinyl, imidazo[2, 1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl,
pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4—triézinyl,
benzothiazolyl, carbazolyl and the like. The term “heteroaryl” also refers to partially
sAaturated heteroaryl moieties such as, for example, tetrahydroisoquinolyl,
tetrahydroquinolyl and the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl are

as previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
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F/-~-OLOOF\ O1F FFFI F 5 0Oor or a

phar maceutically acceptable salt, solvate or ester

t hereof. As used above, and throughout this

di scl osure, the following terns, unless otherw se

i ndi cated, shall be understd®d to have the follow ng
meani ngs: "Patient" includes both human and ani mal s.-

examVp\Peg 89 §(19Q§I%6§raﬁ<glr€;F&ﬁ%oi%/cmadegégnzy‘}ﬁ-phenethyl and

naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alky! and aryl are as
previously described. Preferred alkylary!s comprise a lower alkyl group. Non-limiting
example of a suitable alkylary! group is tolyl. The bond to the parent moiety is through
the aryl. ‘

“Cycloalkyl" means a non-aromatic mono- or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms.
Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The cycloalkyl can be
optionally substituted with one or more "ring system substituents” which may be the
same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limiting examples of suitable multicyclic cycloalkyls include 1-decalinyl,
norbornyl, adamantyl and the like.

“Cycloalkylalkyl” means a cycloalkyl moiety as defined above linked via an alkyl
moiety (defined above) to a parent core. Non-limiting examples of suitable
cycloalkylalkyls include cyclohexylmethyl, adamantylmethyl and the like.

"Cycloalkenyl” means a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms which contains at least one carbon-carbon double bond. Preferred cycloalkenyl
rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be optionaily
substituted with one or more "ring system substituents” which may be the same or
different, and are as defined above. Non-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl, cyclohepta-1,3-dienyl, and the like.
Non-limiting example of a suitable multicyclic cycloalkenyl is norbornylenyl.

“Cycloalkenylalkyl” means a cycloalkenyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. Non-limiting examples of suitable
cycloalkenylalkyls include cyclopentenylmethyl, cyclohexenylmethyl and the like.

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

"Ring system substituent” means a substituent attached to an aromatic or non-

‘aromatic ring system which, for example, replaces an available hydrogen on the ring

system. Ring system substituents may be the same or different, each being
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"Mammal " neans humans and ot her manmmal i an ani mal s.

"Al kyl" nmeans an aliphatic hydrocarbon group which may
wheoosporsgtht or branched and conpri si ng aboutPAT/US2007/014958

about 20 carbon atonms in the chain. Preferred alkyl

groups contain about 1 to about 12 carbon atons in the

chain. More preferred 5 al kyl groups contain about 1

to about 6 carbon atons in the chain. Branched neans

that one or nore | ower al kyl groups such as nethyl,

et hyl or propyl, are attaclsd to a |inear alkyl

chai n. "Lower aIkyI nmeans a group having about 1 to

indepgART YK croap Anate ordya sPosiaiyd stk AR plkyry, &

heter@ﬁi’yl Oék%ll{w bélu?ﬁﬁ'ylt hé&ﬁobsalwlehetermytalwndi het&mawlalkynyl
e same er ent
alky iRy B a3, Ty o O RNPRY, Sl BERRD i geyalkoxy, acy,

aroyl %:S!Hpnﬁﬁi‘y%y%hbnGatho@abfkoxszbﬂonyl airyllox?/call@dml Jaralkoxycarbonyl,

drox al kox

alkylsasifonyl, amlslpgpny/lb peteromp‘(lgtytqqy | 3diyih hIO N(yg%l&neéeroarylthlo
aralk@%?ﬂﬁ%fte%?{(a'lglﬂcg éﬂélk)(ll\'ﬂarérbe*dqlngcf»mﬁﬂwj “C(=NH)-NH, -

roups 1 nc prop

CENFSAOHOREY) Mo AN Y YN ke QraN GRS oY NS e CEONY Yz,
wherg e AR ofa A BHnG Rk, Bt Bfiefont 4P bre HtckRindBnly Selected from

the ghnqncdnmisamgi otbyprdgsa’m@llab,anI Z:yptpallg{b,o@mg aralkyl HBiNg system

substiﬂgﬁ? may sz%%ﬂ?aanni fl %gﬁé@& \%Hi:%hﬁ e%%%gsﬁﬁﬁégan%ces two
avaﬂé@émy@fre@enﬁbhymmacént marbbowttomsd@lnbdrl omt @ach carbon) on a ring

t he_chai ans th it .one
svstoh gl SLARTLF A 8 PR Bly B B Db anc
the hk@mﬂnéh&ﬁﬁﬁnﬂinéﬁéﬁ/humasmor ‘dxangpleal kenyl " nmeans about

to 20 about 6 carbon atons in the chain whig¢h my be

stral ght or branched,/ "% kenyl". may be unsubstituted
or optionally subst i P > T T

which may be the sa dif each, sub
be| ng |ndependently sel ett ed f mthe gfr"t%p

E@l d l”hrﬁbﬁns & eterodryynoidty Glsodéfindd aBMG@ Ginked via an
Xy an

). Non-limting exanples
alkyl SO WACETEERAAVEY @ RATERE At NATHERYING BRamBIo of suitable

hete%a@}%%hd? 3. ﬁ%cﬂ%?ﬁ’h’éthylz Euﬁ‘icﬁfr‘MmeﬁinSHB e likeoCt enyl

ecen ene" " nmeans di functi onal group

obi—tgte.@allby" iseargamratqu Qr thg@ﬁd &hain. (qq%%egm@fn may also
be m%r&”ﬁné@&?lxcﬁfeg?éd W?ﬁ@?%@dlﬂ?ﬂy'ddﬁt&h SéﬁHHH 8Ad at least one

| ene an pro | ene.
heter‘béltcbwylnyvlherelemtvm helérphtamne ang @dmoiﬂetﬁf@a Y1 chains contain

o P S AP AP0 i Bl a2 0 10
moreaqbr@lﬂérably 2] tozsbﬁair ekanmyale palkoay (ires, f-ﬁ)—aﬂwl chaﬁrheteroalkyl) radicals

are LEUSH S AR, BISHARALEY B B bt Protonec

branét@edi Betérodlkybhaes o&bmworbrambbeshanelferaﬁhaone dgranehnPreferred
hete@aﬂwl%sgggg?e{ﬁfs g\ggr Al ro%gﬁd}oag/e oRe of thrye ¢arbon-carbon

double bonds and/or one or more carbon-carbon triple bonds. Preferred unsaturated

heteroalkyls have one or two double bonds or one triple bond, more preferably one
double bond. Heteroalkyl chains may be unsubstituted or substituted with from 1 to 4
substituents. Preferred substituted heteroalkyl are mono-, di-, or tri-substituted.
Heteroalkyl may be substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy,
heteroaryloxy, acyloxy, carboxy, monocyclic aryl, heteroaryl, cycloalkyl,
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w0 poosles26hai n whi ch nmay be straight or brancheRCT/US2007/014958

Non-limting exanples of suitable al kynyl groups

i ncl ude ethynyl, propynyl, 2-butynyl and 3-

nmet hyl butynyl . "Al kynyl" may be unsubstituted or

optionally substituted by one or nore 5 substituents

whi ch may be the sane or different, each substituent

being independently selectgd fromthe group

consisting of alkyl, aryl and cycloal kyl. "Aryl"

means an aromati c nonocyclic or nultjcyclic rin
heterggyclealkybARiiosyRlg, AFH0E: ECXIBTUBRAMILP, F%dH'OA‘Pg%s?Va“O’ or any
comb‘?ﬁﬁf&{ﬂ%&é gbout 6 to about 10 carbon atoms. The aryl

group can 8é optionally substituted with one or nore . o

" ' Hete rorytlyth meBss iat nemasomatic satiratehmeneeyelie os gaticyclic ring

eyt B o548 568 BBl bt 19 10 g

atom8aiphivhich oridlet eiarerofithe moams inthariogesystemoa @eyeleimerdrother than
~multicyclic ring system co i Si abou t

candy 1 USRI B heR EhGr SREBIL a8 S e Bebo R There are o
adjacdin® Sxygehanibcsulfiatomspregedf int the ring gysteontPieteraed

el ement ot her than_carbon, for exarglaﬁ.' 15 ni tarez?%en thia before
heterggygleis epntain abput 3 IQAROHY 6irRIRIRHIh AR e iR Wk PELT thia
the h@?éréﬁga?l/}o%t Hm@hibardbdat abldast absitrtbgén| bxggeat onsulfur atom

The "heferoaryl” can be option bstit ut

Ly s by one .
respagtivelolechreRPNlAS FHAENPEUBLATY qaltt I Bl EfPaHED! H0 RaY exist
prote%?é[fst%h disf fsie8Rmplands %he-N?‘(Boc?,e-N(CBi) han(@@ioe) gfdep and the like;

prefix aza, oxa or thia before the heteroaryl root
such paatectioasAretaiso capsiderad partal thisdarentisr,ddie betesasyqlyl can be
optnoﬁ%&%ﬂﬁéﬁﬁ%d Bg on1§ c?{srnBF@Sr‘r?@g? sfstefn 5LBSttAEAT lvﬁm@ﬂ may be the

ogen atom eteroaryl can be optionally
samewt differdnt, @andharecas defimerhbiergjn NI brinilsogen pestifgpatgm of the

B
dioxideli Nah!ienitiagenaanples of saltable ppnodydlic pgtesadyojyt rings include

. furanyl, thienyl, rimdi DY i neludi . )
piperigiaBUToidRUaPIRs# e SO TRl Bl Bl iy 1.4
dioxéﬁ%zt@ir}éh?/dtdfh fth?ﬁl,?ﬂbltrahyﬂaﬂbioxzbge nf/y Ia;@any :laclztpyler ahglthe like. Non-
. ..pyrazo , triazolyl, 1, t hi,adi azo
imitigy exaMIPS obgtiabis HigycTcdis by fnoR SR siacapyaro-
isoqlﬁﬁblﬂ‘i@,'déoaHyﬂT&ﬁZ,Q]rﬂapl‘ﬂhﬁ]d]Mé,l aidyhe like. “Heterocyclyl” may aiso

i mdazo[ 2, 1-b] t |azog¥l, bﬁpﬁgfuraﬁan I I|nd lﬁl ilabl
mean 2:5AAle Peiety 468 rFa1828YH which simuliap y “’cfﬁ? F tyg available
hydrb%@}rﬁ’@éﬁltﬁé salnkt 8RR At onQiingzgkieni] Example of such moiety is

thi enopyrimdyl, pyrrolopyridyl, imdazopyridyl,
pyﬂqhggqeinolinyl, benzoazai ndolyl, 1,2,4-triazinyl,

benzot hi azol yl, carbazolyl and tHe |ike. The term

"heteroaryl"” also refers to 1y 30 saturated

heteroaryl noieties such as, |for exanple,

tetrahydroi soqui nolyl, tetr ui nolyl and the

like. "Aralkyl" or "arylal kyl ns an aryl -al kyl -

group in which the aryl and al kyl\\are as previously

descri bed. Preferred aral kyls co ise a | ower alkyl

group. Non-limting )

“Heterocyclylalkyl” means a heterocyclyl moiety as defined above linked via an

alkyl moiety (defined above) to a parent core. Non-limiting examples of suitable

heterocyclylalkyls include piperidinylmethyl, piperazinylmethyl and the like.
"Heterocyclenyl” means a non-aromatic monocyclic or multicyclic ring system

comprising about 3 to about 15 ring atoms, preferably about 5 to about 14 ring atoms,



10

15

20

25

WD 2008/ 005268 PCT/ US2007/ 014958 46 exanpl es of
sui tabl e aral kyl groups include benzyl, 2-phenethyl
wanas/oopht hal enyl net hyl . The bond to the par ePCT/DB1001/§14958
is through the alkyl. "Al kylaryl" neans an
al kyl -aryl - group in which the alkyl and aryl are as
previously described. Preferred al kylaryls conprise a
| oner al kyl group. Non-limting 5 exanple of a
suitabl e al kylaryl group is tolyl. The bond to the
parent noiety is through tfee aryl. "Cycloal kyl" means
a non-aromati c nono- or nmulticyclic ring system
conprising about 3 to about 10 carbon ato

in whigheore é?bmo"@b@dhe@tpﬂ‘sa!ﬂdt?? ity @é’i‘%’&h‘saﬁ’bﬁ'ﬁmem other than carbon,-
for egn‘?[glgrﬁlﬁ%gg}ﬁ EWQ&Y br 5 RSSatorh tAAbRe 3P M Eombliatfdi Wnd’which

ycl oa kyl can be 10 optionally
contaﬂ;rumm least edewdarhonearben gouble bong os gaflegp-nitrogen double bond.

Ther%PEéc’ bg adzﬁ%t:%rgoog@% %PSFBHP@OWE@%@ i fl‘ﬁ% ARG sy&fhn.
Prefestéid adleocyaieng ytirgsccantainoath dauyt Sto abbublb:% cngl atpmspyiihe prefix aza,

e i S ——
or suﬁuﬁé@h K?‘éieét% ngé rbseatas ianyrhg atoms Dhe mlyelterocgielmm gdan be
and the |ike

cl oal kyl al kyl " aps a.cyc
optioneeybSIiUIsel beaeAIave ¢ 1RGSR SURCHUERtS. WiRPaty fing system

subsﬁt@%ﬁi"ﬁg%@@é’mf@d égo@e PRHE Ritrdftirfor Nafurl dtdihi bMghe heterocyclenyl can
exanpl es of suitable cycloal lﬁl aldlgls i ncl ud

be opipsialiy exidined kg the gggﬁﬁﬁ@gqilﬁgt AXi P-oxig q)rkg S-dioxide. Non-
Ilmltlrpé‘}é%l%l%‘seey guuté@@%térdé?ﬁl’eﬁypﬂﬁfd[fs ifBRRIeCT ,2,3,4-

ICc ring stem “conprising about 3 to about
tetrameiroam@nybﬂoa-@h reperdipyl TabwtinydBopyridipylt!.38.8ar bon

g e

imidegdotioy!, 2-pyraabling!, dihydrajmadazadyl, ﬁﬂ'ydcg@xamlydedmyd@gwqﬁazolyl

aryeBRRURATYL A RV A By M SRS GRS R, PR SsEBn, 12,00

tetraldydrod@sodeinoling, akmx&bucms[ztz rr]hepignydxd:’rwlde@htﬁphenyl
i nc

dlhy(ﬁ’;h‘h%&%ﬂg no%ytﬁ\ﬁlﬁ(gh %ﬁeﬂﬁocyg%ygﬂgsy A ? meana s1|ngle moiety

(e.g. ac%ibbh?l) hitién srhufafedudy Peplgcesmla&aﬂéble derbgbhe on the same
mul ticyclic cycl oal kenyl orbor

carbom D AN APELEe™: EATPIS L SUED e I° merlicinone:
defi ned above Iinked via an al kidl noiety (defined
above) to a parent core. NonH i ng exanpl es of
suitabl e cycl oal kenyl al kyl s{}i ncl ude
cycl opent enyl nmet hyl, cycl ohe thyl and the |ike.
"Hal ogen" neans fluorine, chlori brom ne, or
iodine. Preferred are fluorine, 0 chlorine and
bromine. "Ring system substituentg neans a substituent
attached to an aromatic or non- aromatic ring syste

vvh“ftmerdowcle@xmlemeem abeterasyelonyl apiaty Rpdefgad %thove linked

via an aqkyl'rnglety (defined above) to a parent core.

it should be noted that in hetero-atom containing ring systems of this invention,
there are no hydroxyl groups on carbon atoms adjacentto a N, O or S, as well as
there are no N or S groups on carbon adjacent to another heteroatom. Thus, for

example, in the ring:
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different, each being WO 2008/ 005268 PCT/ US2007/ 014958
wdaZoosneependent |y sel ected fromthe group consPGL/USPOTO14958

al kyl, al kenyl, al kynyl, aryl, heteroaryl, aralkyl,

al kyl aryl, heteroaral kyl, heteroaryl al kenyl,

het eroaryl al kynyl, al kyl heteroaryl, hydroxy,

hydr oxyal kyl , al koxy, aryl oxy, aral koxy, al koxyal koxy,

acyl, aroyl, halo, nitro, cyano, carboxy,

al koxycar bonyl, aryl oxycarkgnyl, aral koxycarbonyl, 5

al kyl sul fonyl, aryl sul fonyl, heteroaryl sul fonyl,

al kylthio, arylthio, heteroarylthjo,

ar al kyl t hi o- het er oar al kyl t hi%- oal kyl - - heterocycl yl

, -C(=N=CN)-NH2, -C(=NH)-NH2,| - - NH( al kyl ),
Y1Y2N-, Y1Y2N- al kyl -, Y1Y2hK§C»-,l - and
- SO2NY1Y2, wherein Y1 and Y e thelsane or

different and are independently sglected from the

group consisting of hydrogen, alkyl, aryl, cycloal kyl,
therega doaiQiHiatiacherd ditpatlydpcarbons mayked Zeahd Sray al so

”ﬁé&&gﬁ%ﬁé@éﬁ&&&%%ﬁ%&bﬁén&'fé%@§-euéh->és;€&léeé¢ﬁplbme_

aval |l abl'e hydrogens on two adj acent carbon atons (one
moietiemin each carbon) on a ring system Exanples of such

nmoi ety are nethyl ene di oxyx et hyl enedi oxy, -C(CH3)2-
and the like which for m||m)i gti es such for
exanple: Ob O and 15 "Hetg yl.al kyl@?s a
heteroaryl noiety as definjd abowmnd i nK g an

al kyl noiety (defined above) to a parent core.

 are crpaideradl eaply adalripIcestaly eqfiadimests Abtis BWEPNON: ncl ude

IS a saturated or unsaturate

as previgusly descrinedafsaierrrd alkyaylalids copiain Adlewer altyeabpyd a lower
alkyl rpeél TRk 58963% hed ?)‘é?@tlltlﬁﬂeﬁ%} is‘:ﬂ’ﬁ%ﬁ%ﬁ‘ kg af@4.096n ARGt examples

one et ef oaf om erein two héter oat ons
of suiableaalkypmyatky! gtupsdaciuge pepargylmettdi n from 2 to 15

t n t t .' > i

e Beih B S (5848 A EHRAL g i R Beroany anc
alkyl ex@aslpgevilustyxgeddrived, Pref@reddietesoaralkylt epptaialadpwer alkyl group.
Non- e fapplst & Fuildiie atprRLRS Aelkpe iRt and quinolin-s-
ylmebfyﬂ?n’«wglohett@ ﬂﬁ%b&yénthﬂgmt? mmgu%m@ aaqyd:hlei ’

rerera ne pranc rererreaq . €1 er.ogl. ar e .

C PSR S RUOLT oo h walch HRE o A gpiousty defined.

PreféifddP APd Xy BkYIs SontairtiodTdakyanNoariimitigaxdmples of suitable

carbonh-carbon triple bonds. Preferred unsa u|rat ed
hydrgyadiyd Qreyns inclide BydraxymaiByi Rt PYSBREEBY! one

t rigpl @ RSy stBRIs® HAVBI tRIAH Mo fingd dmkka BYOHEe common atom.
Het er oal Kyl ™ chai ns may be unsubstituted or substituted

Prefegrechspire ing ystems dupuee spiehsterprpf PR IRN G IRDYCIRWed
spiroﬁgegﬁgg%li% l%pﬁ‘é@y(ﬂ@ﬁlﬂyl’, s _Iroc¥c9én§rl[ bnalléiﬁdawlt ‘iﬂ?e 8fiiro ring systems

may” be substituted Wth |ower alkyl,
can beabptivnally, substidutehby ong or Mereoinyg system substituents, wherein "ring
system substituent” is as defined above. Non-limiting examples of suitable spiro ring
9 10 1

2:@%@1 !;P%)'{/Irﬁ{é”é\ﬂs all HikypY -8y MeyrBYp iﬁwhiérhgwé blt§nyl and alkyl are

2

8
3

systems include 7 ¢ 4
! 1

z ] 2
spiro[4.5]decane, 8-azaspiro[4.5]dec-2-ene, and 7 3

spiro[4.4]nona-2,7-diene.
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het er oaryl oxy, acyl oxy, carboxy, nonocyclic aryl,
heteroaryl, cycloal kyl, WO 2008/ 005268

wWEONBB2607/ 014958 48 heterocycl oal kyl , spi r oRgDU£2007/014958
am no, acylam no, am do, keto, thioketo, cyano, or any
conbi nation thereof. "Heterocyclyl" nmeans a
non-aromati c saturated nonocyclic or nmulticyclic ring
system conpri sing about 3 to about 10 ring atons, °
preferably about 5 to about 10 ring 5 atons, in which
one or nore of the atons imqthe ring systemis an
el enent other than carbon, for exanple nitrogen,

oAy raeans aphy B aigrCldr FE sl T Darerou Bgnich the
varloué @%Wssh?é'fhs BrédislusgHedteibebotye! borid ﬁﬂlhbﬁbéke@bmdleﬁ/ is through

bout ring atons. The prefix aza, oxa or thia

the c@@rqnyé PM@TQ@@@VWI?|D a Jﬁyyernglllfgl ,l}gghgmgtm eé:tm]péea%pf suitable
acyl %roﬂgglﬂglﬁﬁe fB?ﬁﬂgleﬁc@gll %Hknﬂbpﬁﬁsw 10 respectively is

nt as a ri In a heterocyclyl ring
mifraW! sieansr an ec;tléé((%)ugnoug in plichelhenpiyb greidp isras previously

-descr&%&%@@ﬁb&%ﬂ%ipa%rltgrﬁlsIx gweﬂgh tlﬂ? %F&%yl RBANimiting

examiplyeot saitablégrobps éiclege Ibyehzoyxlrartdﬂ opphtiveyd.| y

o RS o Bl g g R Sy Lpa0h 1 8 Freviousiy
descﬁ@%d’ rﬁdnhmﬁ.ﬁng exEErﬁplé:t of Glﬂableralmbk)f grougisoimchidet imethdxy, ethoxy,
eterocycl t
norogery opbiRRY 2 preigb B3t Hind 1o BhaFAgh Mty 1s trougn the
etherl\ésaa:delnm Ah %%3@96!mkba%.@ctgubtaa{@tﬁeﬂ@m@szy¢é hA alkoxyalkoxy
heterocycl yl rings include |per|d%$?ﬁarrolld|

pi"peylaxy’ n@panﬁ[ﬂrpgqyﬁ Qny@roupi grRiFi & group is as prewously
desan@é&‘ZlQBQQinﬂth ekaftipl6d %@Uuébletéﬂfo&b)@ibgbg iidlite pi?enoxy and

t et rahydr ot hi phenyl, lactam | actone, and the .
naphiagxyl Tivetbang todhepparenbmaistivisshoughlie ether Oxvgen

h .
eh?%lag%gk{éwéérﬁgé%hﬂéﬁywl £ ngﬁﬁﬁMH.c%th%mw@%was as
prevnbhbllyedetscylbbyl Nondyndahgcexamglﬁsa)f§qﬁgp@ agillierlgxy greups include
benZ}@ %‘é@ l %ﬂé ?L%g%é@%ﬁéﬁ%ﬁ\%&t‘f&}’ TriPLERE To H@pﬁ}’@ﬁt rﬁeie?y is through

on’atomon a rin
theeE}@&l’cplygeof such rml ety is pyrrolidone: H N O 25

s e prlkeny " GRans o SES" ot o R 1ty oroup is as

prew@b@l\yﬁieddhbédpNbﬁﬁtmﬁuﬁg&xah@pleb|oﬁstu|tagleealkgrtbhlesgmhps include -

sui t abl ncl ud
metryibie vl RYMLE e ROBEISTS G et i Prugh fre sutur
" HarREHeY AeRimgl an Hﬁﬂ-’&ﬁ Gro0pnin VHicR the am] rRpoyp lis asq:rrevnously
mul ticyclic rin stem co ut 3 to a
descibeg N§ndvoiiao SJraIara sl sudabeanits GIBiRe maCpRgenyitnio and
naphtyfffe. The bond to the parent moiety is through the sulfur.

"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.

“Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of
suitable alkoxycarbony! groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of

~ suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. The

bond to the parent moiety is through the carbonyl.
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WD 2008/ 005268 PCT/ US2007/014958 49 in which one or
nore of the atons in the ring systemis an el enent
wo@rienoRbemn carbon, for exanple nitrogen, OXyRENUS007/014958
sul fur atom alone or in conbination, and which
contains at |east one carbon-carbon double bond or
carbon-nitrogen double bond. There are no adjacent
oxygen and/or sulfur atoms present in the ring system
5 Preferred heterocyclenyl rings contain about 5 to
about 13 ring atons. The prggix aza, oxa
or-thia-before the
het er ocycl enyl -r oot - nane- rreeans--tE@at at -’

ni 'Wg@@xycg%yﬁ' mgang @arr afalky-GG( pggqqq,é}lcg,n ?gmmg example of a.
suntaneeﬁﬁ‘dW(oﬂﬁ:a"i‘béh?%trébﬂ% b&R8yIBRYEA BNy aThd beRd tdthe parent moiety

opt 1 onal subs uted by one or nore ring system
is thrgubbtthemwbgnylvmera n "ring system substituent" is as

deﬂ;p{éﬂa ﬁ?@nyp Ehs %gggggs ,?'%H‘éuﬁ;]é%ﬁgg rtong are those in

which the edipd gidug mmvercmkylsmgutmd)no bePpaleok maetyNg ﬁhrough the
ting exanpl es of suitable heterocycl enyl groups
S“"°P¥{n lude 1, 2, 3, 4- tetrahydropyridinyl,
1, ‘Ardisiyfdngbyneansigh anl-8(@k)hgdrugpyFhalbagd to the paréat moiety is

tetrah opyridinyl, 1,4,5,6-tetrahydropyrimdinyl,
thro‘ig?bm%‘ﬂf  3-pyrrolinyl, 2- imdazolinyl,

2-Piyé a@h i“ébﬁstltldlbhy Ay tﬂﬁl@hy&l or tdbl‘ey dyOmgmxsl g1 the designated
di hydr ooxadi azol yl, 15 dih othlaz
atonglséregpafﬁgg}wntﬁﬁ ggm from ingiqat aﬁoup, provided that the

desu?ﬁéi@ﬂ%ibh‘yéj hefmapvbncy u?td@r the existin cnrcumstances is not exceeded,
et rahydro-i soqui nol i nyl, 7-oxabicyc 0[2

and {has phe ﬁypstli@ﬂlﬁ? desults BhA @fg}?le com @By}aém;\p of sypstituents

and/BP?alllétg‘I@ Elﬂe?ﬁﬁé%)fﬁlbeémi/ JU0th éﬁrﬁﬁlrﬁﬁéﬂs&e%ﬁm Stable compounds.
? car bonyl) mhlch si mul t aneously repl aces

By “&ﬂablmhpabhd ory stahje sirusturehis BwaRt accampauad dhatds sfficiently
robuH Rﬁf&ﬁléﬁ%g%aﬁ)éﬁggltaeugéfu? Péﬁr&?ﬁeyqt‘ﬁr&w& RiddionIRseture, and

. erocyclenyla means a
formbtamendogp:aemﬂicamxbuﬁ thesgpelati¢ agentbove | i nked via an

tpf? ae%ewt{cgrga%&h a%%%nﬁﬂ &’e%eta%saoaﬂfgr%qtsuﬁg{lﬁmohtwnh the specified

etero at contarnin
grouﬁsstamtsalsfortrhmmtleavent| on, there are no hydroxyl

T £RETeRR 25 Tt AL 8 Rabhed e By formy for a
compddu@@ esfers o BROphgsichlaitateoat suid cBinysouridafteebaing isolated from a
synthe’uc Hon%ssv(\le) 92 Po% %00'5e2a% orFl)CrrTI-{x uSre 0o7r/r9a ﬂ?a 8$ou5rge %r combination
thereof. Thus, the term “purified"”, "in puriﬁed form" or “in isolated and purified form” for |
a compound refers to the physical state of said compound after being obtained from a
purification process or processes described herein or well known to the skilled artisan
(e.o., chromatography, recrystallization and the like) , in sufficient purity to be
characterizable by standard analytical techniques described herein or well known to
the skilled artisan.

It should also be noted that any carbon as well as heteroatom with unsatisfied
valences in the text, schemes, examples and Tables herein is assumed to have the
sufficient number of hydrogen atom(s) to satisfy the valences.

When a functional group in a compound is termed “protected”, this means that
the group is in modified form to preclude undesired side reactions at the protected site

when the compound is subjected to a reaction. Suitable protecting groups will be
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2 5N H thereis no -CH attached directly to
carbons marked 2 and 5. -Itshoul d-al so-be-noted-that

W 200800268 Cc- f or ms- such- as- f or - exanpl e, -t he- noPEL/USDNT/N4958
O 5 Hand NOH are considered equivalent in certain
enbodi nents of this invention. "Al kynylal kyl" neans an
al kynyl -al kyl - group in which the al kynyl and al kyl
are as previously described. Preferred al kynyl al kyl s
contain a |lower alkynyl and a | ower alkyl group. The
bond to the parent noiety iggthrough the alkyl.
Non-limting exanples 10 of suitable al kynyl al kyl

ool aR By Ao R RS ot . P35 B o PR tancar

textb@bké’ 'suéh%sa$0|pé>€é/ﬁ1Plé3 Yy Weessebhme et aPrRoesdiR@ Groups in organic
heteroaral kyl s contain a | ower al kyl group.

Synf’l‘@ﬁslﬁﬁ%) ilex.dN@Weorsf suitabl e aral kyl groups
lh%g a@%{léﬁg ﬁbmaﬁ%tg% ld, R3Betd) GEE;DBQ mfw@nan one time

ISt ough t he” al kyl
in anvwmumtk;rnh Fozandasl eﬂlaitwatnmgpom pACRNBCEUTENRS IS

naendifein SRR IR oinet Besbfafied T Y S

SUA$ abbkd hengi, uxqaérhyiccgnpuqnnon'hlsl lutﬁe\deﬂdpcea}(rmnhgiss a product
droxyethyl . “Spiro.ring syshLeng' Ve
comifed HL L Mo 8 s oS Moy RL B WBLEE apy procuc
which ir8guIfs, Histhlyi orahdidect s ifroph ebabid@aitidn of the specified mgredlents in the
S |roheterocyclenyl 20 spiroheterocyclyl,
Specgﬁdr%ﬂ%‘ln | kyl, spirocyclenyl, and spi roaryl The

S PPIGRIrhy S AndYsoIedfes of de Ieenmdmmaifl tMesw@mdma@abp
one or nore ri ng Sy stem substi t uents,

contapplatpdSiein A RiEUSSIen 2 RISFTgEdS REDVES hnﬂ?'w?'%@‘d V. Stella,

Pro- 8?&/?§D$§NOQ'EI %VIP@@J 3y§?@h’fs°(1'98'7§] 14%f1ﬁe . @4@292%‘@1‘1?89 ries, and
in Bigreyessible szln@f]sae@ygéa@srgane' 9B7§, E@g;,{, 3 Rolshgcgd American

PharB%ﬁe&@%Sgéggq 48§3X aNaBEgaidr? BRELDO#E R m “prodrug” means a

compound (e.g, a drug precursor) that is transformed /n vivo to yield a compound of
Formula (1) or a pharmaceutically acceptable salt, hydrate or solvate of the compound.
The transformation may occur by various mechanisms (e.g., by metabolic or chemical
processes)', such as, for example, through hydrolysis in blood. A discussion of the
use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery
Systems,” Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in
Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987.

For example, if a compound of Formula (1) or a pharmaceutically acceptable
salt, hydrate or solvate of the compound contains a carboxylic acid functional group, a
prodrug can comprise an ester formed by the replacement of the hydrogen atom of
the acid group with a group such as, for example, (C1—Csg)alkyl, (C2-
Ciz)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, 1-
methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms, .
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-(alkoxycarbonyloxy)ethyl
having from 4 to 7 carbon atoms, 1-methyl-1-(alkoxycarbonyloxy)ethyl having from 5
to 8 carbon atoms, N-(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms,
1-(N-(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
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51 "Acyl" nmeans an HC(O -, alkyl-C(O- or

cycloal kyl -C(O -, group in which the various groups
wW@e@saes2p¥ evi ousl y descri bed. The bond to the PerF/E81007/014958

noi ety is through the carbonyl. Preferred acyls

contain a lower alkyl. Non-limting exanples of

sui table acyl groups include fornyl, acetyl and

propanoyl. 5 "Aroyl" nmeans an aryl-C(O- group in

which the aryl group is as previously -described..

T-he-bond-to-the -parent 54 -

noi et y-i s-through-the-carbonyl-.--Non-limting

crotor?é%%&lq&@g(gm%%ik%@& qﬁ%&iﬁ?ifh'@%@}ﬂ@@féfﬁ%aﬂﬂﬁ V\ébz-ﬁa)alkyl (such

as B- éhh@tﬁ{/lléhhm@émm carkiEmeyle(C,009alky!,ddNdi (BdC2)alkylcarbamoyl- (C1-

_ mpl es._of |
| ca>ankw2an;h$r$eé$m‘i§?aygpﬁ%9§ oF T ARB G SP R by s

ﬁ'\éﬂlgﬁz if g%nﬂg&%d 8f EBANARY @)¢éortRirR! &n afcdhivl mmldniae group, a

r oxygen | koxy linked directly to anot

r .
prodrag k:axrybe formed by ktmyqplaggmem of mg,hbqspgeﬁégﬁgl th(?"e alcohol group

-with- %éyourp Sy %{ Qﬁgforré \Qﬂérﬁ@ (CE‘FCZS%YQ rh&th§g R{@yLously

exa sui tabl e aryl oxy

Cs)allgirmmsxy)amylud‘enmmbXﬁ(@ﬁﬂis)aihmﬂﬁwetfﬂﬂe(q’ond to the
CG)aIIP(%{ %%é}t{y@gg}}é hlggﬁg %)E%o?%@grrbo%yé?ﬁﬂonqeﬁhxl succmoyl (Cy-

grodp In
Cs)al%redyiydz—a@mmucm G:4Wkarwlearydms)| wndasamibeacy!, or a-ammoacyl a-

IR T J T —
occurl?ﬂch b%lﬁs%dﬁﬁi Q’Xb)(@H% yP'(@)(UTOQL(gJ)aMyt)@ oe@IWOsyl (the radical

hi 0" or "thij oal kox

kyl - S-
resultgiig)gpm Hwe,\mrequlm_f hygnoxyl gipyP < tggmeanuséﬁggq)q Uﬁl%’ a
carboqﬁafét'eyeéjncliwgi‘ fiké M ting exanpl es of suitable alkylthio

oups’inc met hyl t hi o and ethylthio. The. bond to
t fea pampaundodidtgrmgat(RrivegmPoratesAn agine fwgnqn%' group, a p’°d"’9

can RGN ISR Ao WIS, o b o win e
grougssutlalabefc&rqﬂample Becarponyh BQdarboeyly ‘caghgnyl where R and R

are HRE &zr«*;%z@rwhs@“%ﬁ%&@%nggw Sy Ay i

naturbﬂalﬁihmbabw&)r&ﬁ@tbkadla-aﬁﬁrwaa)a AaC(QHI QY whereln Y‘ .s H, (Cs-

e storety T AT S 01 SN 6 0 ot

carbd¥§ @tcgﬁlﬂ)’amgd%@wﬂkyh@r BidinbuN—t—ouﬂdjlmM@ﬁ-lﬁg)lqlkylammoalkyl
apns an a -limting e

— (I e Kods, ELATIRII GPEpoS REPR {ﬁbﬂfjﬁgﬁd"é@)ﬁﬂkylammo

t k pyBRdin3fLybeid the ik parent noi et
morpﬂBﬁnﬁr%'igé%Bﬁqg@ggr gyﬁ n Ary on car bon Y

a1 o Glap- cqweebndmhthq AvenTien &Rang Kb inphoda s el as
solva‘?éé{ k%s)c(% tg&gﬁn gﬁidé%ﬁaﬂ;@%%%@;?g@{éﬁg@lgg?g %lﬂinlgilasé tﬁ\ljﬂ?r ethanol, and
the Ilkda,ramq;n i$ frdended dingt the invention embrace both solvated and unsolvated
forms. "Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves var;_)ing degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate

wherein the solvent molecule is H-0.
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"Aral koxycarbonyl" neans an aral kyl -O-C(O - group.
woRwslIzeg | Ng exanpl e of a. suitabl e aral koxyRPer/b82091/014958

group i s benzyl oxycarbonyl. The bond to the parent

noiety is through the carbonyl. "Alkylsulfonyl" neans

an al kyl -S(02)- group. Preferred groups are those in

5 which the al kyl group is |ower alkyl. The bond to

the parent noiety is through the sulfonyl.

"Aryl sul fonyl" means an aryl-S(02)- group. The bond to

the parent noiety is thro the sulfonyl. The term

"substituted" neans that one or nore hydrogens on the

dexiggoatsste coinpoomds of thepineertiomimdy apteiallyt begohverted to a

the_indi cat ed, grou rov i de hat t des .
soivalg GepareiomP! Savalns Bunsraikhayns fFig 167 2aTbTE . Saira et at
J. Phb%nﬁ@éuﬁé@@@‘e 3(3F mht@ﬂi (2001 sddEEribeuhe prepasatidrsof the solvates

a stabl e conpoun Conbi nati ons of substltuents

of theaamfungahﬂvmnwlga%eﬂw aestate as Wl §siffong yater. Similar
prepaqgﬂ@hé‘ ok bB%té@ﬁHﬁns’oWaﬁé N Frafcy BRY KIS like BYe dé‘s@hﬂ)@d by E. C.

ound e structure" is nmeant a conmp

Van W{er i€t 2 URAPS BharmScH acbib (B(i) iartiker 12 @Q‘Qo?&t’v‘brf— tBingham et
al, CReHS BlothrR9IeiPs-BhaRBb0 1Y, A AR, fERGHIY. BroLese inilives

t1on I erapeut C agent
d|ssotv®1ignhe)pwetmlablopmpmmd tmdesiredmmwmpf theatlesired solvent (organic

orw b(ir: LMt '%@Vgtrép%aq&ﬁ gﬁ‘éghnaf‘afpagrﬁ)ﬁ%ﬁ% qu#lﬁ’ghéngrcoohng the
solutuohratiastdtétsemflaédt ouiorini agts fabs thidmgraitheZ\Gsokai@@ bydstandard
meings Shsabfoal BeR eI uctiat e Pesipih ERTHRG AEbEY, ghow e
p resétrﬁ:@%ﬂ tfﬁa s{rﬁgvémr aﬁ waler) A tlhe @i’y§@lsrasea sohvaterijonhydrate).

ereo us e.term fied.f

or EMpgiya gy’ ahethgtane el sTiretive pdpity i, Siiaat 6 describe an
amoJrﬁfd? O bt oPADEFdsifidRbE tHE pradicht atuapdionckitddtive in inhibiting

bei ng obtai ned froma pur| fication proce

the appveooied direasesRNY HisdirRdyFingdhe derAed therapputic, ameliorative,
mhnbﬁ&glér?jr JehiaifB fedte: 9., chromatography, -

|zat|on and the like) in sufficient purit
t theecompauads@rful:pamuéas'oyostl m@afpanaﬁaéﬂsy'dhléalare also within the

B

undersiobo o iiciuge refesenes to satthaleoh uniess elherwise |nd|cated The term
sanff 58 355clleb b endfh MR SR ARSI, Fighi sparor
orgariy Gictdse lasﬂls/ehréls)bamr: salls &fnneachwith ahengaed: atien caganic bases. In
addi t{oﬁr?@tiéﬁ%kzo?wg tPn ﬁf e%ﬁg E%%ﬂgoql Ilné?r'lﬁ gfr‘;gegothpé Btagfc[ r%g'i'ety, such as,
but nbf mitédaotmdﬁsdmed)rsmthrcéammqbas agidic meoiptyg tseicheals, but not limited:
toa carboxyhc acid, zwitterions ("inner salts") may be formed and are included within
the term "salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred, although other salts are also useful.
Salts of the compounds of the Formulas | or Il may be formed, for example, by
reacting a compound of Formulas | or Il with an amount of acid or base, such as an
equivalent amount, in a medium such as one in which the salt precipitates or in an
aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochiorides, hydrobromides, hydroiodides, lactates,
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when the conpound is subjected to a reaction. Suitable
protecting groups wll be WO 2008/ 005268

wWEONBB2607/ 014958 53 recogni zed by those w tPCT/US2007/014958
ordinary skill in the art as well as by reference to
standard textbooks such as, for exanple, T. W G eene
et al, Protective Goups in organic Synthesis (1991),
Wl ey, New York. Wen any variable (e.g., aryl,
het erocycle, R2, etc.) occurs nore than one time 5 in
any constituent or in Formulas | or Il, its definition
on each occurrence is -indendent of
-its-definition-at-every-other-occurrence. As used

maleQﬁJse'nﬁbthbhéshl%rﬁﬁte@Oﬁ@@StlHalléHbsulf@nafdsemﬁimiespoxalates phosphates,
enconpass a product, conprising.t

propipnataR PeRedalap., SHECIHBIS FULE R IS Al Enates, n,

; 1Y andthe kb rRditivnally, @ids which
tolueﬂé%glk’c%{aattfagﬁéﬁpﬂ hgé?fllgga%l inag? edients in Itlhna Yy §Ods which are

10
gene&plyomdnsademtai)le mrd@edggnah@n &b pharaaceptigafly useful salts from
basnch%%rgﬁgge}tg:as Egﬁ?ou\ﬁﬁg fdrg %L%S%Ids for &SI 'b?tfe dStahl et al,

cussion o S Is provided in
Camlﬂeg‘ac(fadsﬁ)ﬂﬂaﬁdbsbklolfEharll?ta«redtluys‘i‘alts Moropertias, |SR4¢§UOH and Use.

4 the A.
(oY BT bt e B U PR Hbhces (197)
66(1)Efwar: ¢ @oﬁﬂphﬁerreﬂmnaAUEDf Pharriscéliniasnd 886) 38:201-217; Anderson
Asso atlon n Pres e, term
et al, i BB HAIE T2 oD ] SRSt oS, few Yori; and in
The DFW BoBR(FoBd\& TRu G\dfhﬁilﬁraﬂldm Waglmdgtrfn 0Q. mni their website).
or a pharnaceuti cal xea(;c |l e salt gdrate or

Thes@c&'%@?é”(ﬁs MeINEBRIAIRY PBFRAI®E O may occur

bYEXethb bﬁgﬁzhs”dltssnﬁéhﬁ)% &nm&yumeéaﬂtm lalicaliometdiesaitealuch as
processes), such as, for exanple, througl é"(rj rolysis
sodium, ishistsa. and oirssiensaliss alkabnesakemet pﬁag fg calcium and

magr%é?mnd% D¥afks wit Hr‘aym@BQs& (1%? @xb?ﬂple Pér%a@ﬁélﬁﬁnﬁés) such as

| very S ens,
dlcycwrmwmm@emt:@syl aunmesnaed @a&e efwt:n en@n@apMSe?tscn as arginine,

Iysm%ﬁgg n‘Eg %Aglso é??cg'ln ﬁ?ﬁfgnﬁﬁeﬁ"fa be uartermzed with agents
suchl%ﬁsrlowemablkyd hallﬁea (ezgmmeﬂwl mhﬂoandlbanxuc)hlqrnd%s, bromldes and
a eut | b
e M R
halidféﬂmélga@ig@yl,ghﬁmp,arm stpaqdram]gamms mmh ; idescand iedides), aralkyl halides
or me e replace of ,t rogen atom of the
(e-gﬁﬁn&yb‘?'&%é‘ﬁ[’?}h@ Ef?séu%'ﬂdg erf%r egarrpl e, '
( it &Gt baksid sal(scﬁnd Béééa;ldnermgéhmeywetjhwbe prgarmaceutically
carbon

acoepidtia RS WA I ALIPO &Y IR IRA ALY P S Badg Bats are

consfire8giviIEnt t&hé'f@ﬁﬁ&@m&bwmﬂwdﬂ@mbmdm far purposes
to 6 carbon atons, - (al koxycar bonyl oxy) et hyl  havi ng
of the inyadions 7 car bon atoms

1- %W&c&tkﬁ\l#%&éﬁ%éb@fﬂ#ftmbré!féﬁt%rﬁ;b&fﬁcfs include the

following groups: (1) carboxylic acid esters obtained by esterification of the hydroxy
groups, in which the non-carbonyl moiety of the carboxylic acid portion of the ester
grouping is selected from straight or branched chain alkyl (for example, acetyl, n-
propy!, t-butyl, or n-butyl), alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalky! (for example, phenoxymethyl), aryl (for example,
phenyl optionally substituted with, for example, halogen, Cs.salkyl, or Ci.salkoxy or
amino); (2) sulfonate esters, such as alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-isoleucyl); (4)
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to 8 carbon atons, N (al koxycarbonyl)am nonet hyl
having from3 to 9 carbon atons,
wda2qoBk¢abkoxycar bonyl ) am no) et hyl havi ng from BCT/OSD07/014958
carbon atons, 3-phthalidyl, 4 WO 2008/ 005268
PCT/ US2007/ 014958 54 crotonol act onyl,
gamma- but yr ol act on- 4-yl ,
di -N, N-(C, -C2)al kyl am no(C2-C3) al kyl (such as
(3-di net hyl am noet hyl ), carbanoyl-(C, -C2)al kyl, N, N-di
(G - C2)al kyl car banmoyl - (C1- 5§2) al kyl and pi peri di no-,
pyrrolidino- or norpholino(C2-C3)al kyl, and the |ike.

Simlarly, onmpound, of orrru ont S
ohosghautBeakiscand KB RUnl G EELE el baatS: Fipipnate cstors
may B féiser REARCHDY! idtfexdifpley drOgsales s arfrebbiiveeritiative thereof,

group -wth-a-group such as, for exanple,

or by @2.3%) (Hlslearasy| gbyyﬁ@:tlhw 1-((C -

O?@\E%f?a% Eg)r% et hlgpérﬂ%/ lsal'ts solvates, esters and prodrugs

thereﬁﬁ)rahkexgs&m mmautgmmlnyprm (for example as an amide or imino ether).

All's ng‘f?%%&# kgr?(saﬁf&g?%e%?%é%%{m a§ P?He pl%geﬁt invention.

a-Tae mapgah ndo of &oamuleo ayzma)acdrﬁmanaswamat nc wihehirabgemters, and,

thereﬁ%{puﬁgﬁf‘ ﬁ dlgg §1Iﬁ§eql_sr.](§ﬁl egqg%é y |tslg %%bg%iéﬁgmiﬁ t;J{Peremsomerlc

forms &Y B Sdrhpo g€ bk Fojrut (1Y bs myas ('mhmueamembf including racemic

resulting fromthe renpval rou
mixtupgeniauBUSA POMA BesEnt ENESRDa A et g rePeRinvetion
embrfﬁcé@ﬂ@é‘wnélﬁc@fd"fybﬁtléhél lbﬁmyrQOIF@Tr@&amplemf Iaecompound of

ST T MR e O .,
as _w%oag rrﬂgfb ré']’s‘ CAYeASmblfie EWRRT the 6Dlh)é| mventlon

car bony NRR - car bonyl where and R _ are each
i Mep@ﬁa@nﬁny ngtures &4 pepﬁge@mtodpgudgglw:wm dlastereomers

on thgg{%ﬂ Pf menﬁ)}??%r%@:Mengaﬁg O%?f%r\tfefg l\)/\f}‘rerfégrﬁesq@éll Kown to those

skilledn 4h®6ﬁabk9lh asy fayenxaynhple, by Ohrgvtegrepby mn@os fgachonal
cryst%lgz l&'; a? 10%‘?5),( bse@‘ép?r%@e%@b?ﬂonv@ﬂm@fh@oéﬂantnomenc mixture

am no nmono-
into alldnaMé‘de()ﬁerﬁﬁ)'\ahkgd byrreactido/with anGapaopsialth opticallyyactive

comgﬂuqq Xl’\%g]%lll)gﬁﬁl rﬁlgtg\ng%g lgﬁ{?ll alcohol or Mo éuar S acu chloride),
sepaﬁdtlr@/ﬂhl‘ectblaéﬂerﬂedm&élrs aadddnverting<ée. gOdrrydwlyzmge the mduvudual

npounds of the invention may exist in S t S
ciastGEHOmES 1945p AP RS PRBES e ORI EE Y (oY Pyis Of ricompounds
of Foﬂ%@(lzh’ue@ 5@|aYr©lpﬁ§arﬁe|t§‘l(eaQ wabstituted bianpls) aadchrermnsudered as

the || and is intended that the

part GiBIENSHRT, ESPPLPEETa AN AISDE PRI RIHEY us&R phyrgl HPLC

coluriRans a physical association of a conpound of th| s
Invention with one or nore sol ve%g nol e&ul es.

pHYisialae pessiie thatdhe icompannds of Fermuladl), may %q:s 'in different
tauto (f.cfo"i‘ﬁg SRYEIERcHRfHis e dMBlattid@ithindihedsidpe of the invention.

fn certain instances the - solvate will be
Also dapabammﬂ alsietatenyl ancoimiegAnAnRINGHEAMS© e Ceréounds are

mcluﬁ%{i‘fﬁfﬁe lgggﬁﬂghes 30 are |ncorporat ed in the crystal

tice e crystalline solid. "Sol vate"
endbsteresisemers (for example, geometric isomers, optical isomers and the like)

of the present compounds (including those of the salts, solvates, esters and prodrugs
of the compounds as well as the salts, solvates and esters of the prodrugs), such as
those which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
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bot h sol uti on-phase and i sol at abl e sol vat es.
Non-limting exanpl es of suitable solvates include
werdaned2et es, net hanol ates, and the |ike. "Hydr@r/es200%014958

a solvate wherein the solvent nolecule is H2O WO

2008/ 005268 PCT/ US2007/ 014958 55 One or nore

conpounds of the invention may optionally be converted

to a solvate. Preparation of solvates is generally

known. Thus, for exanple, M Caira et al, J.

Phar maceutical Sci., 93(3)58601-611 (2004) descri be

the preparation of the solvates of the antifungal

fl uconazol I at.e_as f . s
rotamrigy PR P BReTFoABS SHALET A EES forlls AP gt Mbiated within the
scope¥fithad asvenrtidnt Be dré Kms&ttcmalimne&se@ubyl ds, i@ exaraple, 4-pyridyl and

Tonder et al PS Phar nSci T article-12
3-pyridyfothor example. i a BPRIeYRIR fel'-coc{m Iéﬁgrwc {ﬁs a double bond or a

fused%‘\r;t; G4th (RO RS- arﬁd {r¥RsS8ims i wlell st inb@urdy, @e€ enbraced within the
ol ves dissolving the |nvent|ve compound i n desi.r

e
scopanbthe inventioneAlses foreerapipe All ket g}gﬁ)ﬁ gnddqmr\)%ggprrgnpe qorms of

‘the- cc%ﬂmﬁ%gf\g? atrg?ﬁﬁggéd"i’ﬁ fr"\ae mv%ﬁ%n 8t| AGiVITRII 8¢ reoisomers-of the-

ure coo utlon at a rate
compsuhﬁscaf ¢he lm\cemmmavy&!rai)@mmeche@tt@sta@t@"b'sftﬁ%@%@m?y isomers,

orm S;@%% o fegatol? %9'(3 aég/ H&%#e%cm%‘ &fi iHEP o?%théro&elected

spec roscopy, resence of
stereSisbiais. The chivabceniens bhthe prestenit mwt@nsmﬂmbaee mﬁ S orR

corn g SRB AT WE N7 R BRBHIUREL e usp of e torms

"salt” CEINEEY ‘ektet” Cpipditigt ianw the Ilkbe ipintsmaed tanequaliyoapply to the salt,
effective in inhibjti

b t
Solval PRI AN PERILHY TRTIBERS Fe i RERRBIS) foaniers, aitomers,
positiBABI isBhidrs Y Racerhites ketirh:i?bivirlﬂ_;"s oF tﬁ\eant/at\llwmcerfﬁpeuhds The

ounds of Fornul as C whi ch _ar '
R RReRTTInRBIO8 s eB1braRes HatoR e b arfipelhds of the

presé?‘nt idcwRichFre ik Aficadl t8thbdde RediRidhéein Uniebp thedthct that one
i nclude reference to salts thereof, unl ess

or maselalomissare regilacadby antriofehaying ansalamis)masg r mass number
dlﬁergmr8¥\eﬂer§l5§>£ ’méj@&t %s@%ﬁéﬁeﬁ%&% fbﬁ:’ﬁ%‘invﬂét@re Examples of

ani ¢ an gani ¢ acl basi c

isotopes trsatfoanrtmhrwqrhollatm intaicoreprunss of tgmnuelh@@mclme isotopes of
addi ti I a 2

hyd Qé;&nhcgﬂg 3N, ﬁgl N %h%EpEBLJEJ fl%%nhr:-cgnd !:hIBRHE j.~:Lr1‘éh as °H,

34, 3y rfa@j e, dPOL i‘ﬁcm,aazel %ZP a?ﬁs 18R, aoddfel, rrespetytlveéwch as
limted- 1
e
3H arﬂﬁ”d)%ré&!s@fulaaldoﬁm)éurm;and/@d sobsgate tishe dstdutiareassays.

N L

ease i %réﬂ)é@hbﬁ&ir\d deteﬁ@éﬁlﬁtyoderthErc smmmmden afith heawer isotopes such
For nul as |

as daLmeTlyen "B BNAIoE CRERRIMELReic F VRN EReS fespling rom
greatef gi’éthgoﬁlf stibiifty (8¢ ndfeaded inAUNY AbfNife afPedliced dosage

I um such as one In which the salt precipitates [
requiremants) and hence may be preferred in some circumsta ances. Iso opically
labelled compounds of Formula (l) can generally be prepared by following procedures
analogous to those disclosed in the Schemes and/or in the Examples hereinbelow, by
substituting an appropriate isotopically labelled reagent for a non-isotopically labelled

reagent.
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30 aqueous nedium fol |l owed by Iyophilization.

Exenplary acid addition salts include acetates,
wasmeneRses, benzoates, benzenesul fonates, biBCl/8100%014958

borates, butyrates, citrates, canphorates,

canphor sul fonates, fumarates, hydrochlorides,

hydr obr om des, hydroi odi des, |actates, WO 2008/ 005268

PCT/ US2007/ 014958 56 mml eat es, net hanesul f onat es,

napht hal enesul fonates, nitrates, oxal ates, phosphates,

propi onates, salicylates, sgccinates, sulfates,

tartarates, thi ocyanates, toluenesulfonates (also

kno as . .to ate and the |i ty I '
WRPBindiheie Tt & EBfeblie f Earliie! S qoig of e Satts,

solvate@! @tér@%rﬁf pll@h!atug@OEtﬁe campyunssfailFesaiulas f oot are intended to be
basi ¢ phar maceuti cal conpounds are di scussed, for

|nc|ud@>@alﬁ\ﬂh§ prggent ingealiPN-et al, Canille G (eds.)

WQO"M%Z RlszBaRbtHAAD a%'dllseqﬂﬂﬁﬁf tepeasemanons of the
Selection and Use. (2002) Zurich: W.I gés S. Ber
Humagst DaublelWimuigl 2 proteinar kikewigs. MPM2, MARs fndg

I
oo Ao e
Wﬁemmommtl:oyn(lmga)r Il paadeninbititoss o antagonists; of the
Hum%gh'\ﬂ) A obblglgl heﬂf}télﬁqﬂ\q&t é‘fﬁ%ﬁ‘%{ﬁtﬁg@‘% Stdiéihl 444 it can be

webs scl osur es
activald s om\ermaapmﬂenhen @eﬂsbfmﬂfeenmreetnelmaa’mcologlcal properties of

the cq@pgﬁnaé%{){ ?—'ao§ it gg@&chggg ap%g %Pmeg% n%}(q éat or prevent

other Hdddse Staksd aﬁﬁocﬁ@lleﬂhlvmfablnosmbi selh pndmfensatnoaL andmeatdar prevent

d.seag$§2§§gﬂmg§%%ﬁ?@%ﬂ@§§“ \éﬁ{]ﬁ F?f %ro?em in c(eilg r
dirhssbARAed AthBest will fadlige that tresterquitaneet’sowe the name for

e o e
The c‘@nﬁ&r oﬁ'HGIQ ﬁ?scérpbﬁrus@ftkmb thalicitment ofla mtehy of cancers,

and | ori des, brom des and _iodid 16{5
mcluding,l Imyt] n@dlmm@gp (@arg:mqpﬁens;w ing; RutRAt limited 1. tt?g bladder,

breas} %&8{12 dB tﬁunﬂﬁkd ||(/§r gunéieﬂ‘éé{d ahélﬂebk elsophagus

rom dés and iodi des), aral
gall blmidm‘esem (par@reaﬁa rgstrated I@yexeovaiies ﬁ%ﬁf@@@) UtedHﬁ sarcoma

such acid salts and base salts are
and ‘ﬁﬁmé‘i%%aé%'lo be pharnaceutically acceptable salts

wihiehhatopbietisdapors of the irnpleoidi neaged ingludipgileukgrpia, acute

Iymprfqﬁyﬁ.ugslgp}«?w&élar gc&rg@g | de ﬁﬁgyfe% rrpu\cgéu%rﬁ gt I:@le Igﬁ\gﬁo%?astlc leukemia,
B-celf Benphomaaf Taell |92151pﬁbmat&ftmigkunallymphompnabl-ldoégklessymphoma
v AR o A W5, A ympnama
efhbﬁ?ﬁétbgﬁéﬁd: umofs dhmyklaid tingage! mclmjmg acute ahd cheonic
non- car

myelegRNQUS @%ﬂ%b’plgg,b%&élq%&sé sgg %&Bg{(}/@ cf %rog]ﬁ)(eISF)%lc %ukemla
bigmohs 8t Aitighchiingl ofight, inciadmgefibresgicdma and

rhabdomyosarcoma,;

2 are all

turmors of the central and peripheral nervous system, including astrocytoma,
neuroblastoma, glioma, and schwannomas; and _

other tumors, including melanoma, skin (non-melanomal) cancer,
mesothelioma (cells), seminoma, teratocarcinoma, osteosarcoma, xenoderoma
pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi's sarcoma.
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propyl, t-butyl, or n-butyl), alkoxyal kyl (for

exanpl e, nethoxynethyl), aral kyl (for 30 exanpl e,
whenwspbes ar yl oxyal kyl (for exanpl e, phenoxyner¢myiU$2007/014958

aryl (for exanple, phenyl optionally substituted

wi th, for exanple, halogen, C, .4alkyl, or Cl_4al koxy

or amno); (2) sulfonate esters, such as al kyl- or

aral kyl sul fonyl (for exanple, nethanesulfonyl); (3)

amino acid esters (for exanple, L-valyl or

L-isol eucyl); (4) WO 2008/ QQp268 PCT/ US2007/ 014958 57 -
phosphonate esters and (5) nono-, di- or triphosphate
esters. The phosphate esters nmay be f

eflur td thegkey role of REdimihe, regu@juozrpfaqulyﬁﬁﬂ a@ptosns (cell death)
e BRELE I Lok WEGHS o g6 et e colt g wich may
be usafd |sah98rea§mmpé@nye£t$@&l$e aracessovigh deaturas pbpprmal celllular

oo NGE A3 A5 ek O Al o er, o

immuiolbgital disecddrsr ein as part of the present invention.

Irﬁwé?%%ggﬁ%%?ég%ﬁ Y%Qnoen{eaqLJlat?é‘ﬂ%éﬁtflﬁr Bloliferation,

the cSHARMIBBTF drindias Mor 1ll dould dchke rrdedrsilﬁetcy&bétatlc agents which may
stereoisoneric forns qof the co gﬁ? ‘ g il
be usaluliel NedEPaHTaN: CLEmyIIFERHS PIARGRSHNIGh 152 BPS Sopgal cellular
prohfg}dagfdﬂ GhibfGfsedad lacPhstréferi tﬁé%%oétﬁtl@ Abeats whith may be useful in
tiron, the present invention enbraces all
the treatmpot bt apyidiseasgrrroseseyhigl faalees ?‘Pn%f%'rfg'gm{&’ fﬁfa‘m“ e.g.,
bemgfr?é%gt@at% 'WFEFBQ&QO f&hiial ad8AYRIaRo18 pdPosts, fnkigd-fibromatosis,

€ cIs- and trans-forns, as wel'l as
athermsztamss pamor@mrf&xf@alsmﬂhrms,tmr@@@@l@mefmienephmls restenosis

follovynﬂ%ﬁoﬂ{dngﬁ‘lasg %?‘tvﬁgﬁglﬁ?gi f %Xﬁyﬁéﬁrdﬁ‘% Q@atsf%?ﬁfa%bﬁdmﬂammatory

enr I VI reoners 15 on the basis
bowelfdlséaser tmm,splamaﬁ@meeiecmn,dend@pmcsépcbyanétfheggl inkggtions.

e %ptgané %i ﬁo&%@léé Fd, H'}néyﬁg u§5ﬁn uzi‘?he EREmoprevention of

tography ract I onal
cancéf ymhhamat/émron @detmexﬂrassmmbmdgethsme&@mebyof invasive cancer

by elme‘; éﬁtﬂéa t?h gnlﬁ.’il nant | oilg Bgeﬁlggl:;(eltng ﬁ)‘? byttﬂb |ﬁg F}B? grogression of pre-
mahg}mdﬁwllb yh@tChavg alr;é@m@luﬁbréd@ msol’nlotr mmamm tumqr relapse.
such as a chir al coho
2d>erpRuads B F?%@L&S@% Pé}'éBﬁ%Pimaﬁa Uikl é'?f qH@'“(‘ge‘ém“
an |$§Q{é§|§éh8%eid§%§|§dl vidual diastereoners to the S
correspondi ng pure enanti oners

ChPOBRASSPES: P iR HOTTIpn g rBRMaR T etig 8 fpamgnal (e 9.
hum%h’f)ﬁév%&tae&ﬁs@a@é Y Ebnafbreass deiitedamtre HOM2 tﬂﬁédmﬁ‘flstenng a

his 1 nvention. Enantioners can al so be ‘i %r at etfl P’
therapeaitisally: pffeelive-pmount of @tieass one;CqarapayR og myfas Forll, ora
pharh%?:%u& ESII)PQ%EJHQQ% it =vaib etk d?"b)‘o f 4did compound to the

ent tomeric forms, and all such forns are
mamendl aced within the scope of t he |nvent| on. Also, for

exﬁ%%%rre@ éoé‘:ftjé)lseé%ut%‘goll 1 BROSREMRG St HSEYWeRint/di of the

compound of Formulas | or Il. An especially preferred dosage is about 0.01 to 25
mg/kg of body weight/day of a compound of Formulas l or II, or a pharmaceutically
acceptable salt, solvate, ester or prodrug of said compound.

The compounds of this invention may also be useful in combination
(administered together or sequentially) with one or more of anti-cancer treatments

such as radiation therapy, and/or one or more anti-cancer agents different from
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included in the invention. Al stereoisoners (for
exanpl e, geonetric isoners, optical isomers and the
wo pdospos289 of the present compounds (i ncl udi ngPETOS®OT14958
the salts, solvates, esters and prodrugs of the
conmpounds as well as the salts, solvates and esters of
the prodrugs), such as those which may exist due to
asynmetric carbons on various substituents, including
enantiomeric fornms (which may exist even in the
absence of asymmetric carbgys), WO 2008/ 005268
PCT/ US2007/ 014958 58 rotaneric forns, atropisoners
and di astereoneric forms, are c ntenplated Wit

compegsseoior ormuliasilardht Tha cogapoynas,eltng IfsFN| @Hﬁﬁpgn can be
presérﬁ W5 %é‘%an’ﬁé’&o@é‘@é"ﬂhﬁas“th%%dtﬂ:\é'ncéﬂ ﬂ?eﬁt 8 I sbparatd H6Bage units.

a conpound of Formul a |ncorporat es a
dqmmtbebaage@trofathemggqntrmngnn%tsnam@h@pso tigading one or more

diseattsr so%fa{@d ﬁ-{ ﬁ?l\hz 4o ﬁ&*ﬁbﬁdmﬁ{@g rté‘éeﬁi\a‘Mﬁ\lQI fh need of

scope 0 |nVe xanpl e
such Itmanmem lanaamount ofa élnsimqmpdimqlmNleh is a compound of the present

mven&ngp g{g %r@géjrgrg ugn%g#l n%%:ﬁ%&%b’l&s%@ﬂ Iggtgmeh&ﬂ -ar \}Jragl'd(%ﬁwereof and
an arfiBdnt boat leestriphe sebond lmmmpmlnchlthg skecesd @onupdigid being an anti-
canch et Vs S BB e85 PR i e
amour§ ot thé @rstcithposndhntinRe @éesﬁﬁtcdmwmﬂd cesulibin dhtherapeutic

the S or R 10 configuration as defined by t he | UPAC

effech 974 Recommendations. The use of the terms "salt"

Noﬁmrﬁﬂhg exan@élb;e,rof suntBbRIANE canber é?@mbl IKCIudbScytostatlc agents
Intended to equally apply to the s sol vate, este

Cytotexig auesds d@f@?teéﬁaﬁtanﬁ\aéwsageﬁt&(%?& shelesulesy bigiegics, "SiRNA and
mucr&F?Nﬁ\Z%@%?nst APkt hﬁ&ﬂedp‘i‘é%ﬁi%@seé@é@”m es or prodrugs

el nventi ve corrpoun S. pr esent invention al so
1erntametables fsuch ay m%tbemre&a@o gpbinrayragil, geencitabine,

prﬁ]%%%blbgz/g%%aﬁ?gﬁ%)gh are identical to those recited

herein ct that one or nore atons are
2Y apkydating Iageats Such asatemezalomidersyslophnsphamide s

n r. . dif PR
3R ipteraehil AR AR BB G erPle BT Tah Eatlipiatn,

c dlbxXoeubisiqr porated i nt o conpounds of the invention

include js es of carbon, nitrogen,
4)039@'&1‘9 Nﬁéﬁﬁ?ﬂ lﬁé’Chf?%qu?%té O HE8RVor i ne, sgch as 2H,
S?Qoﬁb‘soﬂr@asé4ﬂnhlﬂ&rs 18ech 49 etoptiditie, EdtB(orGBBm 18F,

and 36Cl, respectjvel rtai.n soto | abel | ed
6L dnpoSREe aFCHaT RIS sk asqrinoleiate WARERHR with 3H
7R NdbdACintarfttingtddnts Nswarae padiiraxel, ocetdes! ) Abfaxane, epothilones,

tissue distribution ass%%r Tritiated (i.e., 3H) and
8) dfimes0 spindleprotein mhibiéfSopes are particul arly

gprsfa.ﬁané%efc%otrhw.ms@se of preparation and
ectability. Further, substitution with heavier

10H?Q|MWQP§LQ¢$925)C&\§“§@§%GPW ) fNRibitorSH)  ray af for d
Bl (M o e | novi vo haliolife
1E)Pno¢eh&aemmlmwgesuch as cathepsin D and cathepsin K inhibitors
13)Proteosome or ubiquitination inhibitors, such as bortezomib,

14)Activator of mutant P53 to restore its wild-type P53 activity
15)Adenoviral-P53

16)Bcl-2 inhibitors, such as ABT-263

17)Heat shock protein (HSP) modulators, such as geldanamycin and 17-AAG

18)Histone deacetylase (HDAC) inhibitors, such as vorinostat (SAHA),
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requi renents) and hence may be preferred in sone

circunstances. Isotopically |abelled conpounds of
wo-esbR6g | ) can generally be prepared by fol | BOU/NR007/014958

procedures anal ogous to those disclosed in the

Schenmes and/or in the Exanpl es herei nbel ow, by 30

substituting an appropriate isotopically |abelled

reagent for a non-isotopically labelled reagent. WO

2008/ 005268 PCT/ US2007/ 014958 59 Pol ynor phic forns of

t he compounds of Formulas koor 11, and of the salts,
sol vates, esters and prodrugs of the conpounds of
Formulas | or Il, are intended to be included in the

1gpsesbmmpneénpd@lﬁﬂngi@r@mmw hDM2, and hdn2 are all

t Doubl
Vi it o 0 I P R e et . and o

ar e al selective estrogen receptor modulators (SERM), such as raloxifene,

- equi val ent € nut e
2- prcot 3Pﬁ ”d{gségg’p%%égo aggtlré?rﬁp ‘Pl]a%“ 1 can be
i nhiddi LeiRH eigomidtagsachtas lebptdlede, Human or Muse

Doubl e M nute 2 oty th P-53 prot
and &1 SEP I PRISIFS ST Ss WPor cin tn -

cells. c?%ér%m@raasotdaw R PY50E 7)ARRIBROES, &tichf as
10 the ounds of Formila (1) can be used to treat

or premita‘%@ﬁ'@er treat or prevent other disease
St at S ?t?ﬁ\%‘fés%t ﬁ\ﬂlﬂﬂ&rg %QEHrd@I'etr%%bie RinRlstrbgbRt eRBmestane,
real or prevent diseases resulting from
20) Eﬁ:ﬁﬂ kinasd iohillitoref speB asr@rftinip, iefotinib, 4aptindse
Egﬁ term "cancer"
215511% &?e{]ﬁéﬁegr '%Fgg{a{%gbﬁﬁast ?ﬁmﬁe body's cells
22) eradtivta rgjered kadasaadselnne/@!m'emmrrmand/mﬁyrmme lilsa!Fﬁbmh'b'tors

conpou f _For )

tr ot Bras8jhblely. oAb EA Rldlng dijcsinip,

I mtﬁ.ed/EGFHsa,rvEmz PG BB, NiGD R WL Th ex-Kitj meee&RafoMEK and
of the col rec u :
ki dney,éﬁ'g q?[’“?'ﬁ‘nﬁugﬁ@&dSgﬂgmp%cﬁ?ré%swé%ﬁ\é%ﬁéaghlb azopanib,
bl addepxitiibVP¥K7B&NCr eas, prostrate, |arynx, ovaries,
stomach, uterus, sar %g? and thyroid cancer; 20

henet-ofierike KHnass A Se | ynphoi d | i neage,
'nC|a‘d'AHBoPa€Hiﬁ§§b€inhlﬁﬂéFs€ | ynphocytic | eukemi a,
chronic |e/rrp hocytic | eukeni a, acute | ynphobl asti c

| euk@niAK inBikitar| | ynphoma, T-cel | | ynphona, Hodgki ns .
I ynmowlqjo‘gmglggg,lﬂhﬁﬁo}synphorm hairy cell | ynphoma

mant e ce nmyel oma, and Burkett's |ynpho
 henzg. o;ﬁhezjuncdqnﬂﬁﬂe@t sinagpnbikitors rrugheas GRICY &PHgCDKZ inhibitor
acute GYRpsC 25 nyel ogenous | eukem as,
nyel odyspl astic syndrone and pronyel ocytic | eukem a;
t unoin.s RIBKniebibitors/nal ori gi n, including fibrosarcom

and ; r?ﬁ?&%%?&{&g“?uch as Rapamycin, Temsirolimus, and RADOO1

23)and other anti-cancer (also know as anti-neoplastic) agents include but are not
limited to ara-C, adriamycin, cytoxan, Carboplatin, Uracil mustard, Clormethine,

lfosfsmide, Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Vinorelbine, Navelbine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin,
Epirubicin, teniposide, cytarabine, pemetrexed, Idarubicin, Mithramycin,

Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
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tunors of the central and peripheral nervous system
i ncl udi ng astrocytoma, neuroblastoma, gliom, and
wa@eimaenesas; and 30 other tunors, includi ng nmeCEOS2UAT014958
skin (non-nel anomal ) cancer, nesothelioma (cells),
sem noma, teratocarcinom, osteosarcomm, xenoderona
pi gnent osum ker at octant homa, thyroid follicular
cancer and Kaposi's sarcona. WO 2008/ 005268
PCT/ US2007/ 014958 60 Due to the key role of P53 in
the regul ation of cellular gpoptosis (cell death),
t he conpounds of Formnul as ? or Il could act as agent
to induce cell death which may be useful in the

t Etrahylestradiol aDiethlylstlhestrpl, destestamne Rregpigose, Fluoxymesterone,

L1 ul ar. I '
BRRD TR Wiior B O RE AR Sihacanifesatl
| MetnEp RSt sblofies Medkytestdfeeona Riesnisnions| Erianciqoiene,

and-P53-in the requl afiion,of ceidularprgli (i ;

rRbicirsts s g Rl o g ApRERASM TS e amustine,

{ ﬁNﬁ%ﬁﬁdﬂ% Mé‘?&bﬁ?é@de@té@ﬂ@béem,cmmyifem gosefelin,iCarboplatin,
he treatnent_o

he treatnent of any disease_ ess which feafures . _
OBl e8I ATIRERT NS Fobed BREEQ NI AN IGRa KB cevamisole.
Aotk dPIe HRinfethyInsianiihe, BERKArS Zebalim, Tryersx, Profimer,
useful” 1'n 10 the treatnent of any di sease grgﬁess Neulast
wiihigepaahtiiesaminmd?ol. Qaipk. pPEPPFKY AFRBASP.JYgUPogen, Neulasia,
bR? oSt rate hyperpl asia, famlial adenomatosis
po bposn S, neuro-fibromatosis, atherosclerosi Sin

24)Eammsn prétein transferase inhibiess, pueh pgs SARASAR™(4-[2-[4-[(11R)-

gb?{ﬁg@@:’dﬁ&%@&éhﬁé&sf ﬁf/—gﬁﬂf?ﬁb- H-foglnhe[’ﬁ,@ﬁ:yéﬁ)@fe%ﬁ)é[??é.b]pyridin_1 1-

ar surgery, ertrophi c scar fofmation,
i pi]-avpipendinyl)iordettiyl erperidinecatisixamide; bpifarnib

gj.ection, endotoxic shogk, fungal infections. 15
2%‘\"5&8%'&’0 cﬁshﬁ'ltég 'F %rggﬁn(rgrﬂy al so be useful in
zsga?;i@ammmmﬁh_ eqsueh a;lsagmrr?amwmmmr?umah,on i's

efined_as inhipiting the deve nt of invasive
27()3%@"%8%;?'3&’( £S5 @ﬁ%ﬂ#\%”%ﬁﬁi ating nutagenic
28) BANLC D52 Rntibloandd, Baichies Aleogtueamaty of pre- nalignant

cell s _that have_ already saffe.re an insult or
29)ﬁﬁFFt§P?Hga"tti5’ﬁ’6‘|'esr'éluﬁg&s &y ds of Formulas | or

3dglanWDQbse§ht%di’é§?fs‘dkhid‘s Gehithiztimag ¢2092micD |
ngi ogenesi s _and netastasi s. Anot her aspect of this

31)ann{EGEF antikogigs irhods Avagting a mamal (e. g.,

3%‘5@!&% IRAHIRY sBcH ia39as@t@uRtlslirhhgaturssmabaaad AWMGRE55
by Tadm ni stering a _therapeuticall effectl(\éﬁ3 D
33@otihodisgls againsteTLOrE Ao J$DRoPHAS £P28, CPB0, CDA4,

or, e Hrhcal b I | A, TALS,
0644‘986‘%&;?,, Hﬂ?z £ ﬂﬁﬁgﬂ@% VSR HGF I MyCas FEMA,

CAM,
or prodru sal d ‘conmpoun the 25 manmal.
p TG T RRLEVESFELAGF-2. 66E. t 0 500 ny/ kg of body
i ght{.d . C ouaylas | or Il. An
S%Egc#a'?ﬁ? %{]tééélﬁ?se'd&g%ggggc?ﬁs about 0.01 to 25
" If formulated as a fixed dose such combination products employ the
compounds of this invention within the dosage range described herein and the other
pharmaceutically active agent or treatment within its dosage range. Compounds of

Formulas | or Il may also be administered sequentially with known anticancer or

cytotoxic agents when a combination formulation is inappropriate. The invention is not

limited in the sequence of administration; compounds of Formulas | or Il may be
administered either concurreht with, prior to or after administration of the known
anticancer or cytotoxic agent. Such techniques are within the skills of the persons
skilled in the art as well as attending physicians.
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ng/ kg of body wei ght/day of a conpound of Fornul as |
or Il, or a pharmaceutically acceptable salt,
waeimsaeess ester or prodrug of said compound. 3BCTVH82007/014958
conpounds of this invention may al so be useful in
conmbi nation (adm nistered together or sequentially)
with one or nore of anti-cancer treatnents such as
radi ati on therapy, and/or one or nore anti-cancer
agents different from WD 2008/ 005268 PCT/ US2007/ 014958
61 conpound of Formulas | g4 Il. The conpounds of the
present invention can be present in the same dosage
unit as the anticancer agent or jn separate dosage. -
ueeerdinglyioinhan ageeels this invention iBsludes; GRIBHWSP gs°°é“p”s'”9 an
amoumeépé’tﬂs%t bhE Yoo i oPFofRiRsd GraRSHisa éﬁéﬁﬁbé‘é@lﬁbally acceptable
conpr|3|ng adm nistering to a manmal
salt, sobeate oéstesosmcbdmgetaemcm apel amemeund of Qne|Qf§f'0re anti-cancer
ound, which e
weatmiS S i 8phlel SafBIRRLAR0IE el BRFnounts of the
compé@hds/- febwatais restitan desineddbe rapetiiereftdct. and an

R iongr R ErSE e Adn SRR ey Ak FORRE, neatny cels
of a n'td?ﬁnfafl’mhl&%t@ilct|MJ¢§cesmt-eflfémenidmrmsumgadamnlstldamg at least one
compagaiiet th mvarion i PRETRECarICalY ACRBTETB A JVats. ester or
prodr§ HETe8s toh cificenphBenttih paatiitar f@eetcariyiod lmietated P53,

cytostatic agents, cytotoxic n tar et ed
prior tprﬁarap"@}fmtoragbﬁﬂ@,cqr&?mgem fthrdbanghe chgrraunds phihe invention,
such Bac EPRNA) agai nst cancer and neopl astic di seases,

t| -mat abol i tes- (such as net hoxtrexat e, L
5Afmemoﬂmfamhllbm@@ eppteiNAEe HDM2mrgiping i adatient in need thereof,

compﬁ@lﬁ@ @ﬂFH %@nng% Efég hi Hggé%&ﬁlcaw effedfive amount of at least

ycl o i nteractive and
one cmpodmmgﬁ clgimdeona phauuacagtl@lb/pa%ﬁeimablmli soluate, ester or
oxorubicin, 4) lonizing irradiation, such as
prodnll% 14E%5n therapy 20 5) topoisonerase Il inhibitors,
smbtr&a aspeod of tdee pd;semt uliwe:ntlo,n |sag metipod ob treating, or slowing the

progr?\?ﬁlgp Ig&%r (ilaeégé ﬁ\[sgcsacllg tEn 03’1 Q'E %@Qlocé%otéﬁgqh Id"patlent
compﬁbi’r@@dmlm%ﬁhbl tbcmﬁatlentfih deemiethemesfp anteeapeuticaily effective

amoupp P} Bhisast BB Ry of IHECH SRRk MERlaH! G4 préindBoutically
acceptabR! saiK sohik| egepor psediugRkréathi bi t or s 12) Pr ot ease-

inhibitors, such as cathepsin D.and c 3 ?treatnn or slowing the

| Anpy\qr@@ect of the present invention is a metho g, g
progression of a disease assocnated with inadequate P53 levels in a patient,
comprising administering to a patient in need thereof, a therapeutically effective
amount of at least one compound of the present invention or a pharmaceutically
acceptable salt, solvate, ester or prodrug thereof. '

Yet another aspect of the present invention is a method of treating one or more
diseases associated with HDM2, comprising administering to a mammal in need of
such treatment an amount of a first compound, which is a compound of the present
invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof; and
ah amount of at least one second compound, the second compound being an anti-
cancer agent, wherein the amounts of the first compound and the second compound

result in a therapeutic effect.



10

15

20

25

30

13) Prot eosone or ubiquitination inhibitors, such as
bortezom b, 14)Activator of nutant P53 to restore its
wowdodooszpe P53 activity 30 15) Adenoviral - P53 180BUK2027/014958

i nhibitors, such as ABT-263 17)Heat shock protein
(HSP) nodul ators, such as gel dananmycin and 17- AAG

18) Hi st one. deacetyl ase (HDAC) inhibitors, such as
vorinostat (SAHA), WD 2008/ 005268 PCT/ US2007/ 014958

62 19)sex hornone nodul ati ng agents, a.
anti-estrogens, such as tanoxifen, fulvestrant, b.

sel ective estrogen receptoPSnmodul ators (SEAM), such as
raI oxi fene, c¢. anti-androgens, such as bical utani de,

gﬁ‘?@rdé‘s pecd of HRpraEMiisentiortigha afethed of Oieladag ohe 6r more
-re uct ase i nhi bltors such as finasteride,

diseagys asawatedawgb inadeqyatesRod @Mscrcqwr@'ﬂa.%mw%ermg toa

mamr%éf ed APLLEH Hedtfett aﬂré?ﬂﬁﬁﬂts& 4 ﬂfﬁtbﬂo‘n%ﬁ&mé UehicASs a
ozo anastrozol e, exenest ane, GFR ki nase

compbuhdmfttbe $),resemmnwntgm tarra phaenaeeutigaly aCé;spiaﬁlg salt, solvate,

bB1 d b
ostor SRS S Bk oL Rt gL ARAEAENE o secona
CompouheHging laﬁms'&amm AFeTar wherain thBlaWatsepf the firstcompound and

i nhibitors, imatini d niloti dasatinib b.

the sargsteampobesresul padherdtsytoltett K e i 00 Rat
Malh omhesk as’kﬁadf-BKthélbréﬂérﬂrﬁverﬂmlsaasnﬁalhod Iolﬂllde,atmg, or slowing the
soraf eni b, . Vandetani b, paz; B i.tinib, PTKY

ProgrSSippI D, A RSN AR A P OMR PIIPLY SORPHiakig saministering 1o

a patiehbirPhé&d $heredf a]ﬁclérhbbhhd:él@/f effdctive ambbmt &1 agbarmaceutical
i nhibitors g. clin-d fen dent ki nase inhibitor

compasionOTRRHSIEEND CPMIBANOR at igast PPeghaTageLiRally att&pravle
carnéf'émdo P{a§t bne EHFIRIUNY HEddrbin fiﬂl‘h@ ﬁésé’ﬁpmﬁh@n ora
I mus, and RADOO1 25 2 ot her anti -cancer
pharmateutidaipacseptatle salopplyate, cQSt%fg%’nP@quQ thereohut are
n%b tﬂ]{;ﬂ%fif&t P 117 r&erﬁ% ida ﬁ%@tﬁé@% treating, or slowing the

raC| must ar or met hi ne,
progression of a disease associated with inadequate P53 levels in a patient,

- comprising administering to a patient in need thereof, a therapeutically effective

amount of a pharmaceutical composition comprising in combination at least one
pharmaceutically acceptable carrier and at least one compound according to the
present invention, or a pharmaceutically acceptable salt, solvate, ester or prodrug
thereof. ‘

The term "pharmaceutical composition” is also intended to encompass both the
bulk composition and individual dosage units comprised of more than one (e.g., twol)
pharmaceutically active agents such as, for example, a compound of the pkesent
invention and an additional agent selected from the lists of the additional agents
described herein, along with any pharmaceutically inactive excipients. The bulk
composition and each individual dosage unit can contain fixed amounts of the afore-
said “more than one pharmaceutically active agents". The bulk composition is material
that has not yet been formed into individual dosage units. An illustrative dosage unit is
an oral dosage unit such as tablets, pills and the like. Similarly, the herein-described
method of treating a patient by administering a pharmaceutical composition of the
present invention is also intended to encompass the administration of the afore-said

bulk composition and individual dosage units.
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| f osfsm de, Mel phal an, Chl oranbucil, Pi pobronan,

Tri et hyl enenel am ne, Tri et hyl enet hi ophosphor am ne,
w®ewsléass Carnustine, Lonustine, Streptozoci NPCT/US2007/014958

Dacar bazi ne, Fl oxuridine, Cytarabine,

6- Mer capt opuri ne, 6-Thi oguani ne, 30 Fl udar abi ne

phosphat e, Pentostatine, Vinblastine, Vincristine,

Vi ndesi ne, Vinorel bine, Navel bi ne, Bl eonyci n,

Dact i nonyci n, Daunorubi ci n, Doxorubicin, Epirubicin,

t eni posi de, cytarabine, penetrexed, |darubicin,

Mt hramycin, Deoxycofornmy®&0n, M tonycin-C,

L- Aspar agi nase, Teni poside 17a WO 2008/ 005268

P%o%%ﬁéﬁt oftthebhbénid e algcisied a method of making the

Di et

hyl stil bestrol, Testosterone, Prednjsone,
substituteskgompounda slisciopeiaboyaol Ba EOPIRMINKISANaY be prepared by several

prbce%?%%@@%ﬁ%@péﬁ@ﬁ%%%ﬂb% A mod, MRk BhRIRIMatN AN E-benzyl-3-(4-

one, Trianti ol one,
trifluoBbimetioi+phemoyhpipetidine:3ypabyxytie Acidds converted to its

. Am npogl yt et hi ni.de, ' > ideru: . .
cisoi bl ShEFS el APLAL4AEaf Bl AfeTns gstor i combinec
W‘ifh—ﬁwa?mmki/rﬁhgnwypiﬁa@zmémmigab—e—iﬁm—atlsl 'tﬁfaf-‘t%t'm'ei‘tb‘pxyﬂphenyl)-

t of ane, - M oxanr on Levam sol e, iLNe, . .. .
piprag Bk e AR EY RRBrEs] ATy FrbbRS: which combined
with £k rBRiethylImicetigieacidtd fahameargéosompolhtialOther substituted

De Ar anesp, Neupogen,, Neul asta, Kepivance. 10

pocyt, .
compmyndgraf dBip inyepH RaP LG XELIRase i nhibitors, such as,
fﬁ% ¥ thd SofrfpdunbilatRlariotisflagedopme feathiody Ma§.be achieved by
- I y

standgrd ]leth;j{q;-gg l:ugﬁ r;zsc’) Losr' g](acnxglle? K“iﬁrpét%[n%’eééglapgtlrc;ndclnn s_o]h}ént and the
like. %ﬂﬁg%{{ié' 21 OBt duildt; PdPredlafreand Bex aré dnaytdigh barptifbrmed by

erferons, such as Intron A, Peg-Intron,
standz6}l dechinigne8sughtasoegiysiallization.aisiation, gyblimation,

it 7 - y L es ' o
crvorp R Trvelof A bARE TR REl SUER 7 b stz an
convéitedibazkabhe seojiagtdongquRochrarichihei like. Suelh teghniques are well

Ri t uxi mab, 30)ant. - 3 anti bodi es, such as Gentuzunab
know&z‘Qéﬁﬂ?%ishﬁ'e)gl'f'a}h?i%?@EGF anti bodi es, such as Avastin,
20rrioliBivivig togmuimdssaretidastifiexkas @GroopbA cospundsnand are

and AMG- 655 33)anti bpdi es agai nst CTLA-4, CTAl, CEA,
excluges fremptge Qﬁﬂi@g,’“’éisef)g@dEX?gﬁ?fM4V6, CD55, CD56,
EpCAM F@P; MHCI |, HGF, k36, MUCL, PSMA, FAGE,

TAG 72 RAI L VEGFR, -2, FGF, 34)anyiny G--1 R
anti lop S, as S 17454. 25 |f for ated as a
0

se su ion pr oduct’f? @y the
N
| Y N_O : NgO '—\N N O
=N CF ' CF
3 3 23 3
N , cl, N ,
CF3 CF3 CF3



conpounds of this invention within the dosage range
descri bed herein and the other pharmaceutically
w@eioswes2egent or treatment within its dosage re@yEs2007/014958
Compounds of Forrmulas | or Il may al so be
adm ni stered sequentially with known anticancer or
cytot oxi ¢ agents when a conbination fornmulation is
i nappropriate. The invention is not 30 limted in-the
sequence of adm ni stration; conpounds of Forrulas | or
Il may be admnistered eigger concurrent with, prior
to or after admnistration 0f the known anticancer or
cytotoxic agent. Such techniques are within the skills

of the Yersons skllled in tHb art as wel | asfFs
atten g physicians. Zgéﬁ PCT/U 7/ 014958

24 Q)rdlngly I ncl udes
Q ations conpﬁjgnﬂa anmount of ath Pedst one
=\ co d of Forfulas I Nl Jo or a phar e (Jcally

\ Nacc salt, solvate, gr or prodru § eof ,
and ciof one or oL anti-cancer at nent s
and anEL cancer agents |isted above mhereln the CFa.
amountg of the 5 conpoueﬂ / treatnents T@sult in
des i%ﬁ therapeutic ef Anot her o

-of -t he- |nvent¢ |s a- net f3 protect o
healthy peh of a nﬁggﬁfg cytp

(:r 8 side- e.}@%ﬂ onpri si ?erlng at Ie st
one oungaof the i ventlon or as maceuti ca
accep e salt, sol e, ester or drug thereo
a cancer Patient, in tiGthal ar thosg;errylng nugfged
P53, 10 peHspr to admat Sstration of an ancer age

other than the conpougds of the invention, such as
paclit el . A netho f inhibiting one or nore HDM
pro sin a patle in need thereo " conpri si ng
stering k patient a therapeutically 0
~Nefflertive t) N | east oneg ound of clai
or a harnaceutlcall acceptabrev t, solvqtg/Neé
or ;ﬁgmdr ug ther eoAnot,J,ggfr N ct, of the pr esent
i nVenfti 6n° i s a met hod=of, treating ow ng the = N—CH
P ession of a dlseaSQ}ﬂSSOCIat 1€ Oryy :

H proteéins in a. patient’, conprising adntnlsterlng
to a patient in need thereof a therapeutically 3

effect§fe anount of agfl east one confund of the o
prese I nvention or harnaceutlcal 20 accaft
[:1\§gl ol vat e, este prodrug th Anot h

ash of the p |nvent|o thod'b?

tre r.gé O a disease éLﬁ
associ ghed with |nade |P53 Ievels c& patient, NNy
conpri Fadntnlsterl tqQ a patlentN need t hereof, HC,

a therapeutically effective anount of at |east one
conmpound of the present invention or a
phar maceutical |y

CF3

H3C
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25 acceptable salt, solvate, ester or prodrug thereof.
Yet anot her aspect of the present invention is a
woredoRoes268 treati ng one or nore di seases assSORCHUSIH07/014958
with HDM2, conprising adm nistering to a manmal in
need of such treatnment an anmount of a first conpound,
which is a conmpound of the present invention, or a
pharmaceutically acceptable salt, solvate, ester or
prodrug thereof; and 30 an anmount of at |east one
second conpound, the seconggconpound being an anti -
cancer agent, wherein the anmounts of the first
co ound and the second co und result in a
t heffapeutic effect. WO 200%2205268 PET/ US2007/ 014958
S

65 ot her aspect of {fhe pr t Lr%nti on is a nethod
A\ reatlng one or e dlseé@s agsociated with
' dequat e P53 (3 conpri si nY mnistering to a
P Nof

Wb in neg htreatmsnt Nanmount of a first
|| h | conpound of tresent :

i op, O aphar &ﬁ%lcally acc(poﬁﬁ%aﬁalt
solvate, 9 ester or prodrug thereof; Ahd an“anmount of
at | e§gs% one second conpound, the second
conp d- - bei ng' an anti-cahcer age nt,-wherein the
a n of the-first-conpound and the second conpound

in a therapeutic effect. Another aspect of the

Iz

HaC” Np# t onvention is a nmethod of treating, or slowng
the priggression of, a di sease associated with a HDW
protein prising admnistering to 10 a patient in

need thereoff, a therapeutically effective amount of a
phar maceuti cal conposition conprising in conbination

I I
b SR LA o8ty BSOS PALE o BEF Bt anc
puntylafsvﬁél] laerchasact@rlzpbamaaeda:]otahbgytnaaAnlcte{ohalﬂL@sglqh a? for -
t t her e 0
examplg SrrBEBIA ArRDGI TN dlasarEPRetioso) atp FEESE e

S| PhSthel Renbddimdroihes Fventioh, prawdes Qﬂﬁaﬁrrm:eoucalt @znpositions
wi th i nadequate P53 |evels in

compaBIGHe A ROE TSV ERIve AURSR b EptROungS ds af dotive
mgre&laﬁf aPRY Praflatebiit A driBosiBERY Genefalhy A OR&IBUEO®Pise a

onposi tron conprising In conbi nation at |east

pharpacsutiseb ecsapiapia saufrabluent A HRIPTLAHCatIer daefeciively referred to
hereirf %g%ll'nnéir At eﬁ&f QBécoaJs*éeof tRERIFOM2 SRR 2 Bntaorfst activity, such

maceuti cal Iy acceptable salt, solvate, ester or
pharrpamlmmgl composiansfposEesstWiity inpliaating 6apger pbnormal cell

proluf%%lﬁgﬂsbrt\b%‘e 1k§d‘?§ gsnt ended to enconpass both the

tonp05| Ion an |nd|V|duaI dosage units conprised
oin yet ancbth&n eonodiment, thevwrpsephiavaatien dissiesss methegs for

oron R B2 PR o MR O B o paas oo ar
activé I@edleht t hetrmjplnannumaéutwgénomposmons and methods of the present
invention, the active ingredients will typically be administered in admixture with
suitable carrier materials suitably selected with respect to the intended form of
administration, i.e. oral tablets, capsules (either solid-filled, semi-solid filled or liquid
filled), powders for constitution, oral gels, elixirs, dispersible granules, syrups,
suspensions, and the like, and consistent with conventional pharmaceutical practices.
For example, for oral administration in the form of tablets or capsules, the active drug
component may be combined with any oral non-toxic pharmaceutically acceptable

inert carrier, such as lactose, starch, sucrose, cellulose, magnesium stearate,



10

15

20

25

30

25 descri bed herein, along with any pharnaceutically
i nactive excipients. The bul k conposition and each

w0 paBwIteml dosage unit can contain fixed anouPeBUST007/014958
the afore- said "nore than one pharmaceutically active
agents". The bul k conposition is material that has
not yet been forned into individual dosage units. An
illustrative dosage unit is an oral dosage unit such
as tablets, pills and the like. Simlarly, the
her ei n-descri bed 30 nmet hodggf treating a patient by
adm ni stering a pharmaceutical conposition of the

present inyention is also, intende
dicaldium eserae dragnn Rufeipo e STRIRG! BURIGERRATIGRE forms) and
the likd)Vidredval, WReA@Rsitadtc. né@!&el@@&hﬁﬁ!é&ﬁﬂders lubricants, disintegrating
PCT/ US2007/ 014958 66 % ot her

enbo
agentsrAnchePloRNGIAaaNs BiaYa(so bR INcerP W@g?ﬁfj‘ f’}?em'xfufe Powders and

tablet§l1'ﬂ§)z'b‘é%d?ﬁ pREED B¢ dPn b6t 536@bveYs. peTancmWBmi\mleomposmon
e prepared by several processes well known in

Suitablebinders inglusiecstigeeh aelatimenalu e SUegrenRQInisyyeeteners, natural and

| te, carboxymethylcellulose, polyethylene
Symh?ﬁ?%’uosr g‘r’résrt] ﬁ?lac C'eaﬁosxo U, a%|rnladtle nce 3- c)ér boxyyl i C aci CP yery
glycoi and svaxest ddibircants |mtrmses@£pﬁag®/ioém$yncb1m@fm§'ﬂl godium

benz%ltfa:1 di o IQ%: %{g‘?%%}%ﬂ Igf' hgr ana— Bhe |IF§t ﬁlsh?egﬁ%m ieflide starch,

perazi ne
methﬁ@éﬂulcf;e 4glﬁé’r‘—g®htartd<;hqolrkmy lS)weetenmg and ﬂavonng agents and

prese trvae[%%r%%% L)%Wﬁélghrelgg $ rlr%rere %p? %?@ oé&né’ of ﬂ{é @rpnsgn oted

abové; ﬁémfe|ylkﬂ|§lifﬁé@r)dm§ldmienm duiki¢ahtspbinaiens tihd thariget are discussed
conpound. Ot her substituted compounds of this .
in mor@etail Belowan be made. 10 Isol ation of the conpound at

Valdditshal aﬂ'ﬁ-‘.sc@ﬁpbgﬁldn%&ﬁtthé?)réﬁé’nthﬁvéﬁﬂitbrem by formulated in
standard techni ques such as

sustaineshtalaase frrn 1o BIMde g amtprontil g relsriser ¢ c%'%\fatshggﬁ‘ more of the
comptotﬁ%{\or renggE%ve Id@{f@ﬂi@ﬁ@é & 8phikd R ﬂHek@penﬂﬁj’eﬂ’éét@ he. anti-cell

andar d technlques such
prohfemuoynsatalvitypmd e likgi. Suitablg desage mﬂmmrl syistained release include

e AR B T VARG A B S gt rlease
polynhtmc Etaaﬂd:em gnpmgmamm:l withnitetansiviei Gampenentstanchshaped in tablet form
or capﬁ‘l"ﬁ8vﬁoﬁéa'85}% ach dg‘ﬁél%@?\az& H Eﬂcéﬁs&gg@é&rougﬁolymenc matrices.
CQr‘qimdﬁdﬂnmdparalonsxntludec‘scﬂutmna,Isespewauﬁ(%\dﬁmulﬁéons For
exarr{qu]%/ evr\]lg{er or water propyCEHSe g?ycol 90Iut9n'§ rﬁay ge |Ntl,luge\d P parenteral
injections or sweeteners and pacifiers may be added for oral solutions, suspensions
and emulsions. Liquid form preparations may also include solutions for intranasal
administration. )

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable carrier
such as inert compressed gas, €.g. nitrogen. |

For preparing suppositories, a low melting wax such as a mixture of fatty acid
glycerides such as cocoa butter is first melted, and the active ingredient is dispersed
homogeneously therein by stirring or similar mixing. The molten homogeneous

mixture is then poured into convenient sized molds, allowed to cool to solidify.
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Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions may take the form of creams, lotions, aerosols ahd/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active components, e.g., an effective amount to achieve
the desired purpose.

The quantity of the inventive active composition in a unit dose of preparation
may be generally varied or adjusted from about 1.0 milligram to about 1,000 |
milligrams, preferably from about 1.0 to about 500 milligrams, and typically from about
1 to about 250 milligrams, according to the particular application.‘ The actual dosage
employed may be varied depending upon the patient's age, sex, weight and severity
of the condition being treated. Such techniques are well known to those skilled in the
art.

The actual dosage employed may be varied depending upon the-requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

Generally, the human oral dosage form containing the active ingredients can be
administered 1 or 2 times per day. The amount and frequency of the administration
will be regulated according to the judgment of the attending clinician. A generally
recommended daily dosage regimen for oral administration may range from about 1.0
milligram to about 1,000 milligrams per day, in single or divided doses.

Another aspect of this invention is a kit comprising a therapeutically effective
amount of at least one compound of Formulas | or iI, or a pharmaceutically acceptable
salt, solvate, ester or prodrug of said compound and a pharmaceutically acceptable

carrier, vehicle or diluent.
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Yet another aspect of this invention is a kit comprising an amount of at least
one compound of Formulas | or I, or a pharmaceutically acceptable salt, solvate,
eéter or prodrug of said compound and an amount of at least one anticancer therapy
and /or anti-cancer agent listed above, wherein the amounts of the two or more
ingredients result in desired therapeutic effect.

-Capsule—=Tefers-to-a-special container-or-enclosure-made of-methyl-cellulose,
polyvinyl alcohols, or denatured gelatins or starch for holding or containing
compositions comprising the active ingredients. Hard shell capsules are typically
made of blends of relatively high gel strength bone and pork skin gelatins. The
capsule itself may contain small amounts of dyes, opaquing agents, plasticizers and
preservatives.

Tablet- refers to a compressed or molded solid dosage form containing the
active ingredients with suitable diluents. The tablet can be prepared by compression
of mixtures or granulations obtained by wet granulation, dry granulation or by
compaction.

Oral gels- refer to the active ingredients dispersed or solubilized in a
hydrophillic semi-solid matrix.

Powders for constitution refer to powder blends containing the active
ingredients and suitable diluents which can be suspended in water or juices.

Diluent - refers to substances that usually make up the major portion of the
composition or dosage form. Suitable diluents include sugars such as lactose,
sucrose, mannitol and sorbitol; starches derived from wheat, corn, rice and potato;
and celluloses such as microcrystalline celiulose. The amount of diluent in the
composition can range from about 10 to about 90% by weight of the total composition,
preferably from about 25 to about 75%, more preferably from about 30 to about 60%
by weight, even more preferably from about 12 to about 60%.

Disintegrants - refers to materials added to the composition to help it break
apart (disintegraté) and release the medicaments. Suitable disintegrants include
starches; "cold water soluble” modified starches such as sodium carboxymethyl
starch; natural and synthetic gums such as locust bean, karaya, guar, tragacanth and
agar; cellulose derivatives such as methylcellulose and sodium
carboxymethyicellulose; microcrystalline celluloses and cross-linked microcrystalline

celluloses such as sodium croscarmellose; alginates such as alginic acid and sodium
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and CF3 O ( N< H3C N~ N O F The conpounds of this
i nvention may be anal yzed for their conposition and 5
w@eosogs2es wel | as characterized by standard apel/ys100a014958
techni ques such as, for exanple, elenental analysis,
NMR, mass spectroscopy, and IR spectra. In another
enbodi nent, this invention provides pharnaceutica
conpositions conprising the above-described inventive
substituted conmpounds as an active ingredient. The
phar maceut i cal conpositionz generally additionally
conprise a 10 pharnmaceutic ?Iy acceptable carrier
di l uent, excipient or carrier (collectively referred
algmah@ clb% euoh &3 bantonies rmmaeffahae)sceatwﬂxwees)f Thaamount of

i TAg BB RO e oY el BRGH{TSRBY Wight of e
compé@iﬂ@hmﬂoré Hreferably! ﬂrémrcﬂtdlﬂm toambdithm%l beewdightases.
In yet anot her enbodi nent res |nv nti.on
dBiidess e Jetass ho gubptANCeS tb?b%ﬂp gits together and make

them EBHB&% aﬂf@ﬁ Férﬁjlég thi§ semi ﬂ@tds\/lﬁec'@@lh@@n@? im$heéformulation.
active ingredien the phar naCeuti cal conpositions

-Bmdegmadquﬁ@@g/q;mr@m@thpalm availaplgnin-the -dijygnt:gqriulking-agent.- -
Suntabl%%ﬁ?ér%%ﬁlu‘@ﬁl éug&%e's‘?ﬁh' ¥ D5crdde! SlapdidLdetived from wheat, corn

ure wt abl’e carrier materials suitab dy
rice ad|petated natural gusysesuch as akeciangelalisand siagaganth; derivatives of

seawé%{rs 'cffi as IQWS gkr:r{de gg?fug% fati@fq!agat and l‘él?tgﬁph Q:%'IcHi'ﬁlr Iginate;
cellulmmaterrbtﬂ suacmas inethytoellutosel argiasgdlum parb@(ymethylcellulose and
hydrqu/R lr%‘%?ﬁ ée fp%f‘xﬁ%g&{\‘?lé‘?#. onﬂfd Qﬁﬁg n@ggutl cats
magn@éﬁmh Iauﬁmnurﬁ@thcamn‘p’he arﬁounmfatblnddmrrmmtmahposmon can range
rom SR S0 AR o o9 b ity rom about

to abcﬂhafmqswtvb@hl vt afdteaiteRerablyeff dbmcsoutes to amht @% by weight.
| act ose, starch sucrose, cel ] ul os

et el bohSaspeeHothe (RSREToHE to enabe the abler,

granﬁéi%ﬂ& MbASE PleR cRprdsaBUS Y falbase fr@hﬁhéfﬁﬂjld iopldie by
ohol (liquid forns) and the |ike. Moreover

redum?rm@gu qramedr fuiallg lublicants iRclypR dretalliq sigaraten sych as
magnsilM st ratd %Icu@ﬁ?@fe%r%dor%tﬁéélﬂ% §&@Féﬁa ¥Wyard 86idPRigh

I'ncorporated 1n m xture. Powders and abl ets nmay
meltingepointmaxesd aot watersabble lubricanihsueh 95 ﬁ?@\'w@rﬁh'oﬂde sodium

o 4F BRI BOFRAG! L4 oS PR b Bt eucie.
Lubricenttaraaé usuaily added at the very Iast step before compression, since they
must be present on the surfaces of the granules and in between them and the parts of
the tablet press. The amount of lubricant in the composition can range from about 0.2
to about 5% by weight of the composition, preferably from about 0.5 to about 2%,
more preferably from about 0.3 to about 1.5% by weight.

Glidents - materials that prevent caking and improve the flow characteristics of
granulations, so that flow is smooth and uniform. Suitable glidents include silicon
dioxide and talc. The amount of glident in the composition can range from about 0.1%
to about 5% by weight of the total composition, preferably from about 0.5 to about 2%
by weight.

Coloring agents - excipients that provide coloration to the composition or the
dosage form. Such excipients can include food grade dyes and food grade dyes

adsorbed onto a suitable adsorbent such as clay or aluminum oxide. The amount of
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synthetic guns such as acacia, sodium al gi nate,

car boxynet hyl cel | ul ose, pol yethylene glycol and
WOR8M052681br i cants in these dosage forns i ncl UBET/D800T014958

acid, sodium benzoate, sodium acetate, sodium

chloride, and the like. D sintegrants include starch,

nmet hyl cel | ul ose, guar gum and the |ike. Sweetening and

flavoring agents and 10 preservatives may al so be

i ncl uded where appropriate. Sonme of the terns noted

above, nanely disintegrantgg diluents, |ubricants,

bi nders and the |ike, are discussed in nore detai

e corStom g e AL P abb e Hae MR S35 fepeosivon,
preferta%lypfrep\ gﬁobhg 1Rt So&anidol | ed rel ease of any one or

conponents or active ingredients to
oPidaviailabilitye - f(ﬁf@rg@mq atefanskextent tawhigh thecagtjve drug ingredient
' ! FO2AGB8ministered
or e RGP I A0S el oA s asemniter
dosagmfﬁr&i ab ra@nhmredsioai smdjairm@r d¢opirot. egr ation rates or

ant r ol
SRSl o P B B AR TRt ncuce
dry m@(h&mﬁud:t&ascmivoabbrrrmess;wh dampceypatssion of granulatnon produced by

compBP gy 9t WEhEa HERS BE GO ARl Pribelies: drighigtidhel fhéhods for

makuﬁ_{@ii‘%r%ﬁns for adiefsphaton satleaspfonataanple; cppsaes, suppositories
solutions may be included for parenteral
and th‘h b@ﬁ’%@és%weg\hé‘@t"ﬂhers and pacifiers may be added

f §heGhoentch didciived REREE RSEREPPlifed b?mésomlngmrepacbnons and
form gre parations may al so include solutio

examplas whighshowldot b Gensteed Bimahe 8F°B?é’3&’f’%€’ﬁﬁlﬁs“’e
Alternséiivbaﬂbﬁhgﬂfsnw&%\fééyg ﬁnH%dlB@éMStrﬁ@ddﬂéé WiFbaHbparent to those

solids 1n powder form which may be in conbination
skilled\int thenaphar naceuti cally acceptable carrier such as

inert conpressed gas, e.g. nitrogen. For preparing

suppositories, a low nelting wax such as a m xture of

f Thieyfollowihg gblpraiatitets sanehthesfallowdng Piganings ynfgsssdefined

nmel ted, and the active ingredient is dispersed 30
otheryifgeneousl y therein by stirring or sinilar nixing.

The Iten hogp &ﬂ'ﬁ{? m xture is then poured into

' con/{‘/enl ent Si zeg EE all owed to cool to solidify.

VO A0l 005268CRESAA8>007/ 014958 70 Al so included are

solmAsfror m pr (acpeﬂ-gdamrm)amwhrlﬂuerldentended to be

coryegt ed, sp@g %gégrgoaﬁﬁ,dé o liquid form

r

preparati ons oral or parenteral

adP&lkt T at | oP'CYﬁR'P?’W Y&3d forns include sol utions,
suspemsi ons abicldordreetiane The conpounds of the

| nvlglntl on may Risnz08 vigkl verabl e transdermal l'y. The

5 transder mal 05|t|o t ake the form of

cr A |oti oPé'Sng %ds%‘?r%%w'at%nul sions and can be
I naiEd i n aDiisepsysiethylapsineh of the matri x or
FeSSMmap ' t YP§-Dimethylaminopyridine

DME Dimethoxyethane

DMF Dimethyiformamide

DMFDMA N,N-Dimethylformamide dimethylacetal

DMSO Dimethyl sulfoxide

DTT Dithiothreitol

EDCI 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride
EtOAc Ethyl acetate

EtOH Ethanol
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as are conventional in the art for this purpose.
Preferably the conmpound is adm ni stered orally.

woe@Beog y, the pharnaceutical preparation i SPCTUS2007/014958

unit dosage form In such 10 form the preparation is
subdi vided into suitably sized unit doses containing
appropriate quantities of the active conponents, e.g.,
an effective anount to achieve the desired purpose.
The quantity of the inventive active conposition in a
unit dose of preparation may be generally varied or
adjusted fromabout 1.0 mlligramto about 1,000 15
mlligrams, preferably fromabout 1.0 to about 500

m IHATUans, aNONN IN'cBtramitiyh QifdtAzabenzetrigrshtl -piidronium
mlligranms, a articular application.
The act ual do@%%{efmd}rgrgbesb'g&r?gy be varied dependi ng
updieX he patiB@fanesHge, sex, weight and severity of
theH@Bmdltl On1b$)d‘r0x beazetiiaBleh techni ques are wel |

kn o t hos ke act ual
errpl oy g@ﬁg As%q"é r}rl edcr&r%rrﬁatggpa ri}ﬁon t he-
red-LﬁiM&rent s L@D!d ﬁbf%ﬂ%ﬁﬁpﬁhdan’rﬁesmm?w of the
80‘%;“ on bei D%.bﬁﬁgﬁﬁg’prop@[ﬁﬁﬂeﬂatl on of the prhoper
osa gi men {1cC ion is within
thé“g%qf of m?é)&q&lopq%{ rox%%ﬁlze&n{:'éa#éﬂe the total
daiMgQlbsage Meyharoldi vi ded and administered in
porfyirgns  dur (3gs, Bltﬁméauylaﬁ.arm yipd,5-afpHanyieahkglium bromide,
t he human or a& dog)%gg)w@rm contai ning the active
ingredients c nistered 1 or 2 tines per day.
TheNBiRbunt anblutlesgueagyetis resald®i ni stration  wil |
be ppgul at ed pepgdtiiorephéndline j udgment of the
at tsrglglg ng clinici ﬁ\]n § gggler ally recomended daily
regi neR" P8 V8P &Y i ni stration may range from
abo‘ayr 1.0 i Pyrignem to about 1,000 nmilligranms per
dayrpi N si ngl Rephdbotisiidiaérses. 30 Anot her aspect of
t hi nventiop is rising a therapeutically
effém ive ngﬁwdg?o%m%éggt one conpound of Fornul as
oRTI |, or aRooar t&mpetatueel y acceptable salt,
so'sem est ep -@FinSAgls géi’ﬁoﬁ@hibtﬁﬂrﬁmélr@e and a

PR SRR VA et e A

anot her aspectetddfluondoboiateention is a kit conprising
an pgRpunt of glielRAghingne conpound of Fornulas | or
I'l1,_or a phar Eaaﬁutl cal acceptabl e salt, solvate,

est®F or prodfHRNERYSREN K pound and an ampunt of at
| eaBtt one ant Tcghenyl miethang, and for anti-cancer

agepfcyl i sted ghgMeny wmgir%b ERriggount s of the two or

eff'g g I ngr edl.rrI Lgrc{a%sé PTRS n desired therapeutic
THF Tetrahydrofuran
TLC Thin layer chromatography
TMS Trimethylsilyl
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conpositions conprising the active ingredients. Hard
shel |l capsules are typically nade of blends of
relatively high gel strength bone and pork skin
gelatins. The 10 capsule itself may contain snal
anounts of dyes, opaquing agents, plasticizers and
preservatives. Tablet- refeggs to a conpressed or
nol ded solid dosage form containing the active
ingredients with suitable diluents. The tablet can be
pr epar dhleheral SypithesicoBchemes xt ures or granul ati ons
obt ai ned by wet granulation, dry granulation or by 15
conmpaction. Oral gels- refer to the active ingredients
di sper &gheypesh| ubilized in a hydrophillic seni-solid
matri x. Powders for constitution refer to powder

bl ends containing the active iarg edi ent s d suitable
di l ugpt s whyrekdinean Ife. suspendedlatbin wafer e 05 il
Di | - 2.2l ppraidg ces %Hat usu

thelmajpr portion Lg/ﬁhe conmposi tion o age form

Sui t eRdi | uents iyicl ude sugars such as T ackose,

sucr@se, mannitol an® sorbitol; starches @erived from

wheat grotédihgGrolig ce and potato; and cellul oses such as

m crocrystalline cellulose. The anount of diluent in

the conposition can range from about 10 to about 90%

t of the total conpositien, 25 preferably from g,

abhoup, 2% tg about 75% noreapref 8iably from about 30R,—Q

to abyt ~@0% bybewritgldn, even referabl_)L;.tom 8
aboy about—6095®Di si nt gr “refers To™ ¢
mat exi.aN S added to the conposi to help it break N\R

apart (dBS| ntegrate) and rel easeg he nedi canments. F 3

Suita® e disintegrants include starches; "cold water
sol ubl e" nodified starches such as sodi um

C?\F P&%Ef‘eg cusPFh%r@Bﬂ%C A) rlﬂ"dﬁr@)en?nglkg MBbReto Cylgm Subsequent

cacy e, b i REent R T L aon and
chloraiaﬁlrrspdddum%doeréwammml ofedterdgisemens. cnSomﬂgstea(ttlm were carried
out V\?@‘ Pg{wé?&? N-20d ﬁtﬁgﬁgsd dheiﬁ%r%bg( foh Yihitdd 'té‘lq\l methgl carbamate, N-

SUch l'um C ar mel ose So
benzyly cinch&-BPg; e KeAdlionm iPraBaTAIMaNAIBglrops 968 1© 50°C; depending

uponREE/ A0 of e Yhter sit3staligntsat Befarbayes focthimdype of transformation

mclucgp? it E%\b&gﬁ ’etaapg erﬁlflga VERERY Q%th*‘f e852TAE MNYB0Es & et al., J. Med.

e Co 03|t| range,fro o
Cher 008 o1 b8 AR Pl ggp”(?rb 4t BpBB %6, 8741. Note:
ArOH k€ eisehtsy shibvsthuiaidoayl ér hete&tbawﬂ pb@%otwasmejjlrns corresponding keto-

tautoﬁ{é\;rg%& mage%ﬁésuﬁ&érqf"g?‘éé‘&&ﬁ?céﬁ&ho%nd or "glue"

and
For example:

| | CF3 CF3
A A 2y ==
1) = | S =
OH O OH o)

Treatment of intermediate C with trimethylsilyl diazomethane gave the
corresponding methyl ester D. Deprotection of the piperidine nitrogen afforded
compounds of type E, which were further elaborated on the piperidine nitrogen,
alkene, and methyl! ester yielding final products of type F. Additional modifications on
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25 Route 1:
To a solution of 1.0 eq of alcohol G in DMF, 1.2 eq of sodium hydride was

added. The reaction solution is stirred at room temperature for 15 mins and then 1.0
eq of Halo-pyridine H was added. The reaction mixture was stirred at room



or therapeutic noiety is absorbed into the systemc
circulation froman admnistered 5 dosage form as
weewpaseds to a standard or control. PCT/US2007/014958
- Convent i onal - net hods- f or - prepari ng-t abl et s- ar- e- known
-Such--nmet hods-i nclude dry nethods such as direct
conpressi on and conpressi on of granul ati on produced by
conmpaction, or wet nethods or other speci al
procedures. Conventional nethods for making other -
forms for adm nistration s@agh as, for exanple,
capsul es, suppositories 10 and the like are also well
known. The invention disclosed herein is exenplified .
tempayturiee overnight ranchriBear étzpoﬁga%m@dd%q(a‘ﬁplqé@”gﬁi the reaction. After
standab®rbdenat wark upnaid pedfication,the desredaber bivashubtained.
di scl osure. Alternative nechanistic pathways and
anal ogous structures will be apparent to those
sKol aelution loé aPteq o ether 1 anIMaPy 2uas 86 idM iRk in dioxane was
5 added@YRe!rBaclioh |sonitith IEEaMmiredatidors sewptratace fot Deowrse Removal of
AGN Acef‘om trile. Acg]—l ﬁglﬁjl ctgci d 20 DAST
solutiogigaveIhe Hesipd RIPEHINE FE! 3fltde boc
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15 To a solution of 1.0 eq of ether L in MeOH, 5 eq of 4M HCI in dioxane was
added. The reaction solution is stirred at room temperature for 2 hours. Removal of
solution gave the desired piperidine HCI salt of M.

Scheme 2: General protocol to prepare substituted N-aryl-piperazines

20
Aryl amination Route
R SR
I e Cs,CO3, DMF S
ZN0H Br—R? ZS0OR2
Br . Br
N o
25 To a stirring solution of N (1.0 eq) and Cs.COs (3.0 eq) in DMF (0.1 M) was

added Br-R? (1.1 eq) and the reaction stirred at room temperature 16h. The salts
were removed by filtration, the reaction mixture concentrated in vacuo, and purified by
flash silica gel chromatography to give O.

30
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- Hydr oxyl benzotriazole 5 HPLC Hi gh pressure liquid
chromat ography LCMS Li quid chromat ography mass
spectronetry LDA Lithiumdiisopropylam de nCPBA

net a- Chl or oper oxybenzoic acid MOH Met hanol 10 MIT
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15 Pyr Pyridine Rb Round bottom flask Rbt Round
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2-(Trimet hyl i | y) et hoxy met hylpdgfabsys,ixiend0 TBTU!

O (Benzotstagol - 1-yl NN, N, NMasé, ijamstotlyl ur oni
tetrafl udrobbrateé i ethytam g Tr _Tri™phen

met hane R%phenyTNTret hang,25olCk,36] phenyﬁ j
nmet hane chBoride TFA Bmifluoroggetiggogcid T
Tetrahydrofuran TLC Thin |ayer chromat ography

Tri et hyl si9 yl 30 WO 2908/ 005268 PCT/ US2007/ 0149553, 75
General Synthetic Schemes Schene 1

Method 1: To Pdy(dba)s (0.05 eq), X-phos (0.25 eq), and base (typically

K3PO,, Cs,COs, or NaOtBu) (2 eq)) under argon was added a solution of O (1.5 eq)
and P (1.0 eq) in DMF (0.1 M) and the reaction mixture heated to 85 °C for 16 h. The
reaction mixture was cooled to room temperature, filtered through celite, concentrated
in vacuo, and purified by flash silica gel chromatography to give Q1.

Method 2: To Cul (0.10 eq), proline, (0.40 eq), and K>COj3 (2 eq)) under argon

was added a solution of O (1.0eq) and P (1.5 eq) in DMF (0.1 M) and the reaction
mixture heated to 90 °C for 16h. The reaction mixture was cooled to room
temperature, filtered through celite, concentrated in vacuo, and purified by flash silica
gel chromatography to give Q1. '

Hydroxylphenylpiperazine Route

R1 R‘

A %
Q\OH  oH
N BnBr, DMF [N]
ty o
R s

To a stirring solution of R (1.0 eq) in DMF (0.1 M) was added BnBr (1.0 eq) and

the reaction mixture stirred at room temperature 16 h. The mixture was concentrated
in vacuo and used without further purification.



5

10

15

20

OOAOHO 1. pyrrolidine NaOH Ar-O 2. ally, 1110m de
/| CHC ~H TM5-CHNNZ N, R NNR N, R ABCR Protecting
w806 R, Ar-O/ Ar-O R2-O O 0 De- prot ece€DOS2007/014958

--~~Ra N NHNR DREF3 5 Nprotected

3- pi peridone (A) underwent. alkylation to yield B.

Subsequent reaction of B in the presence of

substituted aryl or heteroaryl phenols, NaCH and

chl orof orm produced C as a m xture of stereoisoners.

Simlar reactions were cargged 10 out with various

N-substituents, including but not limted to N nethyl

carbamate, N benzyl, and N-Boc. The reaction

tenperature varied fg }‘ﬁ 0C to 50C; depending? upon the

nature of the other {subktituents. Referen es for this

type of transformati gl ude |. Lal ezar oﬁ"’-, J.

Med. Chem 1989, 32, 352 A Y ef et aI J.

Med. Chem 2002, 4 C%%%ﬁ gehtl

Tetrahedron Lett. 46 874?’_'Rbte

represents substltute aryl or heteroaryl pgwpgnols as

wel | as correspondi ng BReto- tautoners that y exi st

under the reaction cofditions. For exanple@2CF3 CF3 Y

OHO OHO 20 Treatnent of internediate C wth

trinmethylsilyl diazomethane gave t corres

rrﬁ'toh@'B"@!Klge$0|9“0'[')@f5|50(1e9ﬁ%ﬁ"6’fc??‘£89|(%9r‘?‘§ ﬁjﬂﬂ%”(% 1 M) was
addealsrrm(em @‘ Qiriethe e@@Tion rsdaedfattrppm Empaiatirerer keated to 55 °C

16 h. aﬂi% Eg ts %vej orrem&ﬂeog@( 'fe,r?rea)}il‘&'(r;l?gf %@so‘ﬁ' %fﬂ@%ogceor}trated in

vacug.yans purifigdipyiftas | siksoet SHOMALOHP ¥R/ 5268
PCT/ US2007/ 014958 76

Piperazine Cyclization Route

R! R’
- =R H,, Pd-C ==
> N\ 7/
Y EtOAc
) or MeOH NH,
T U

To a stirring solution of T (1.0 eq) in ethyl acetate (0.1 M) was added 5%
palladium on carbon (20 wt %), the reaction vessel was purged with hydrogen, and
stirred under ballon-pressure hydrogen for 2 h. The reaction mixture was filtered
through celite, concentrated in vacuo, and used without further purification.

Bn &
N | 3
w JU 7
=1 c” v c

.~ N
\_7/ Nal, MeCN, 80 °C [ j
N

Q3

To a stirring solution of U (1.0) and V (1.1) in acetonitrile (0.1 M) was added -
sodium iodide (0.2 eq) and the reaction mixture heated to 80 °C 16h. The mixture
was concentrated in vacuo and purified by flash silica gel chromatography to give Q3.
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t he pi peridine substituents may al so have been
perfornmed; including amde formation, ester
whyasobizes s, and coupling reactions to form CPT/USI007/014958
and C C bonds. Conpounds of this invention are
exenplified in the foll owm ng exanples, which 5 should
not be constructed as limting the scope of the
di scl osure. Alternative nechanistic pathways and
anal ogous structures within the scope of the invention
may be apparent to those gglled in the art.
Separation of racemates: Racem c internedi ates and/ or
final conpounds 10 were separated (resolved) to yield
opt i cal Ggnerdli DEprbtectipaLOls-beizyl-dchrylpipetaizines Thi s
separation could be perforned at different stages of
the synthesig or with_the final products. Upon

1 1
ing i ocheni E? or bi ophysical a s the@ie I <0
¥R I S ort YPI ly exgl tgg tvv| c 2P0t @
e- hgl f the,rrac mc | 2 fgt he § °R20, N
Rackmi ¢ i xt:ure sent at ﬁ%%e]par aiafoﬁ cofidi {1 ons E ]

i fcl ude: Chiral HPL CoI umMmei iral Pa AD- 5cm R0V,

MSBi | e phas®: Hexanef” | SOopr opemes°cor Hexane/ Et hanol ;

Condi tionse2 25 nri g3 25 C. Pl ease refer"fol | owi w3

ccmeﬂwuia 2o argirdfy solutivansf Q ¢xaphem. ethijeacdtatea(0.1)M) was
addegf ot aer %%tnuﬁ’l d é%ﬁbﬁ%%ﬁ@t) e fé%%nhx \)és';s@Vwas C?ur%ed with

0 rap Yhents al so,su &5
hydrqgem heied NS PQMM%SS% hsé’ﬁ'éﬂ%" Sor [ reaction mixture
was filtéreaantolgh peltpaand éoAcénhsatest intwvdeo, po pirei W which used without

0 i + X NR DW Boe Boc' /NOII NaH R
furth FSJ‘Fi"fffﬁl;'\"i‘j"k,r,oo rJ7 R X=Br.C HQ GHI J Route 2: /

AN HHet " NY /OH + Het-OH DEAD - NO,Het HCI go r -40
H@hetHs@ 2Boro aRtirringsslutiokl gFHEE (1 TbefRoint B24dichAloreethane (0.1 M) at

roomstglgyptb' %ﬂ %fw%%gwggd qt %@Bg;?&f#kle@?lg%f%atelﬁze&ﬁaﬂ(fi the reaction
muxugemeaéada@ 860&mi 6 shpER@ fMiKiIre §ras) GORTeraiRe /PHEcUe: . Epdissolved in
ethanol (0.1 M), and heated to 85 °C 1 h. The mixture was concentrated in vacuo,

diluted with ethyl acetate, washed with 10% NaOH, dried (Na>SO.,), the solvent
evaporated to give W which was used without further purification.

Scheme 3: Preparation of aryl boronic acid examples AA, AB, AE and
AF

CH3 H3C H5C H,C

Z” 0
7
=N

(HO),B
AA OCH;.

cr

3-Methoxymethyl-5-methylisoxazole (Y): Sodium methoxide (30% in
methanol, 7.46 mmol) was added to 3-chloromethyl-5-methyisoxazole (491 mg, 3.73
mmol) in methanol (4 mL) at room temperature under nitrogen. The reaction mixture
was stirred for 15 h at room temperature then heated to reflux for 3 h. After cooling to
room temperature the reaction was diluted with ether (75 mL) and washed with
saturated aqueous ammonium chloride (15 mL), water (15 mL), and brine (15 mL).
The organic layer was dried over magnesium sulfate, filtered, and evaporated to
provide 362 mg (76% yield) of 3-methoxymethyl-5-methyl isoxazole as a clear liquid
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eq of Hal o-pyridine Hwas added. The reaction m xture
was stirred at room WO 2008/ 005268 PCT/ US2007/ 014958
wQq 72008005268 at ur e overni ght and then H2O was addedr/us2007/014958

quench the reaction. After standard aqueous work up

and purification, the desired ether | was obtained. To

a solution of 1.0 eq of ether I in MeOH, 5 eq of 4M

HCl in dioxane was 5 added. The reaction solution is

stirred at roomtenperature for 2 hours.- Renpoval of

sol ution gave the desired ghperidine HCl salt J. Route

2: 10 At 0 C, to a solution of 1.0 eq of al cohol G

1.0 eq of hydroxyl-heterocycle K and 1.3 £eq of PPh3
whichi Wa8 ugedii thd n@xesteyf witRan! fuatheapueificatiopwis IMRKHB00 MHz,

CoORIEhE02 T LR AR, S8 @ o gomesneny 2ot iz, 3.

aqueous rk up 'and
purification using silica gel chromatography, the
dﬁSchﬁﬂoeﬁJi'ﬁétHo eﬂb}l%-ﬁﬁ?&hyb&o&ezele(pr-ommbsmccimmlde (590

i, B e TSRS b P9, 2 75
mmol) e‘nﬁeMIat(a.Se'nLa)at Podrouemparaiie Mnder mtgqgem i gﬁedg@gh@rhgvas heated

at 60 9€Sfof 88 IS AbWEd ‘r@lcoéﬁ{d rodim Mmpehaore. 2Etk@nE0ahL) was added
o b5 SRR Y] LA s

sodiuBr hydragenXfaribonates( 10 milgard |bmledﬁ OcmLN The®regpicdayer was dried
over 1r (e8i x.i(rg’sglfS@ fiitBrddVfardPedapdravis iagaid36284n§ 192% yield) of 4-

orom brilbe el eubllohd el 00 RELMA sk Ueen n tre
next steptvulhzouidmtbat patiication: VHONMIR £300 Mii2.1GRED) P PRMALEO (s, 2H),

3.41 I3|},|:) ( mat ogr aphy to give O 30 WD 2008/ 005268
CT USZOO? 4958 78 i H Pd2(dba)3, X-phos iR rN
baseDl\/FSSCCRZ + R3 or NI
3-methoxymethyl-5-methylisoxazole-4-boronic acid (AA) n-Butyl! lithium

(2.5 M in hexanes, 2.20 mmol) was added dropwise to 4- bromo-3- methoxymethyl -5-
methyl isoxazole (412 mg, 2.00 mmol) in THF (8 mL) at -78 °C under nitrogen. After
stirring at -78 °C for 30 min triisopropylborate (564 mg, 3.00 mmol) was added
dropwise. The temperature was maintained at -78 °C for 2 h then the reaction was
allowed to warm to room temperature and stirred for 15 h. The reaction mixture was
poured into a mixture of 1N hydrochloric acid and water (1:1, 100 mL) and stirred
rapidly for 1 h. The organic layer was separated and the aqueous layer was extracted
with ether (3 x 25 mL). The combined organic layers were washed with brine (25 mL),
dried over magnesium sulfate, filtered and evaporated to dryness. The residue was
triturated with hexanes (30 mL) then dried under high vacuum to provide 89 mg (29%
yield) of 3-methoxymethyl-5-methyl isoxazole-4-boronic acid as a waxy tan solid which
was immediately carried forward to the next reaction: 'H NMR (300 MHz, CDCl,) & |
ppm 4.74 (s, 2H), 3.37 (s, 3H), 2.74 (s, 3H), 2.60 (s, 2H).

HsC
Q
| N
(HO),B _~_OCH;
AB O

3-((2-methoxyethoxy)methyl)-5-methylisoxazol-4-boronic acid (AB):
Example AB was prepared in a similar manner to example AA beginning with X and
the sodium salt of 2-methoxy ethanol.
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OR2 NCul, praline, K2KCGB R3 ° J Br Bn DMV, 85 CN O
P Bn ol Mthod 1: To Pd2(dba)3 (0.05 eq), X-phos

w@ 0880869 , and base (typically K3PO4, Cs2CO3PCDDS2007/014958
NaQt Bu) (2 eq)) under argon was added a solution of O
(1.5 eq) 5and P (1.0 eq) in DM (0.1 M and the
reaction m xture heated to 85 C for 16 h. The
reaction mxture was cooled to roomtenperature,
filtered through celite, concentrated in vacuo, and
purified by flash silica g82 chronatography to give
al. Method 2: To Cul (0.10 eq), proline, (0.40 eq),
and K2CO3 (2 eq)) under argon @€H; added a sol uti gR-OCH,4
of 0 (1.Ceq) a¥d P (1.5 eq) ® (0.1 M andthl;»—}mr
reaction x| ur e heated 90 C for 16h. Themti on
m xture wa oled toro tenmperature, filt B(OH),
t hrough cel iA , concentrated in vacuo, and purified by
flash silica gel chromatdftaphy to give 01. 14E
Hydr oxyl phenyl pi perazine Route R1L R1 OH OH N BnBr,

DNVE CNc NNNHBp. RS T LI |y '

(- (@ogoRvesorpihoppenEI AR OBy mtebl 05 £iags mmob out
into s@@lltpieces acs added id 2meetiokyetbdral (12oth)tameerntamperpdure under
oo, T, S ScERT 7 41 poo ke disslves (bou
45 mipLTPUBSORANORRIS (249 e 1R MOFP) APRFORBYC DLIBEIARRR2. 153
mmolCiNerélaldeBnto tBe reSclidn niigtuze sndrtherpad ovas ineneasedsto 118 °C for
1.5 héﬂ’h%j%%lfh?ﬂ% %l%(?]?b Bo81th roBnMmpErzkuld am8ihéiiirtlire was

pourepéﬁir%ﬁépmlgeeq f ing a p&}\e%% |éo’n1 C% ll'anr).e %isgroruososr“rring caused an
emulsion which was removed by filtration through celite washing the filter cake with
ether (40 mL). The organic layer was separated and the aqueous layer extracted with
ether (3 x 30 mL). The combined organic layers were washed with brine, dried over
magnesium sulfate, filtered and evaporated o dryness. The residue was purified by
silica gel chromatography to afford 1.83 g of 3-(2-methoxyethoxy)thiophene (76%
yield) as a clear liquid. '"H NMR (300 MHz, CDCls) 8 ppm 7.17 (dd, J =5.3, 3.2 Hz,
1H), 6.80 (dd, J = 5.1, 1.5 Hz, 1H), 6.26 (dd, J = 3, 1.5 Hz, 1H), 4.14-4.08 (m, 2H),
3.77-3.70 (m, 2H), 3.44 (s, 3H). :

3-(2-methoxyethoxy)thiophene-2-boronic acid (AE): n-Butyl lithium (2.5 M
in hexanes, 3.95 mmol) was added dropwise to 7 (568 mg, 3.59 mmol) in anhydrous
THF (10 mL) at -78 °C. The reaction mixture was stirred at -78 ° for 30 min, 0 °C for
30 min, and room temperature for 1 h, then recooled to -78 °C and triisopropylborate
(0.81 g, 4.31 mmol) was added dropwise. After stirring for 1 h at -78 °C the reaction
was allowed to come to room temperature and stirred for 4 h. The reaction was then
poured into a mixture of 1 N hydrochloric acid and ether (1:1, 50 mL) and stirred
vigorously for 0.5 h. The organic layer was separated and the aqueous layer was
extracted with ether (3 x 25 mL). The combined organic layers were washed with
brine (25 mL), dried over magnesium sulfate, filtered and evaporated to dryness. The.
oily residue was triturated in a mixture of ether and hexanes (1:10, 55 ml) then dried
under high vacuum to provide 170 mg (23% yield) of 3-(2-methoxyethoxy)thiophene-
2-boronic acid as an oily brown solid which was carried immediately forward to the
next reaction: '"H NMR (300 MHz, CDCl3) § ppm 7.61 (d, J = 1.2 Hz, 1H), 6.78 (d, J =
1.2 Hz, 1H), 4.25-4.05 (m, 2H), 3.85-3.65 (m, 2H), 3.55-3.35 (m, 3H).



5

10

15

20

25

30

5 16 h. The salts were renoved by filtration, the

reaction m xture concentrated in vacuo, and purified
whgooslesbs si | i ca gel chromatography to give 02PCT/US2007/014958

Pi perazine Cycllization Route R1 Rl -~ H2, Pd-C Ql1

Et OAc NO2 or McOH NH2 10 T U To a stirring solution of

T (1.0 eq) in ethyl acetate (0.1 M was added 5%

pal | adi um on carbon (20 wt %, the reaction vessel was

purged with hydrogen, and stirred under

bal | on- pressure hydrogen f 2 h. The reaction mxture

was filtered through celite, concentrated in vacuo,

and used without further purificatjon. 15 RL Nn / Ri

-~ CJv ad Nal, MCN, 80 CC NJ UBn 03 To

a stirring solution of U (1.0)f/aRd V (1.1) in

acetonitrile (0.1 M was added>sSodB@®i odi de (0.2 eq)

and the reaction m xture heatedgo 80 C 16h. The

m xture 20 was concentrated in vacuo and purified by

flash silica gel chromatography to give 03. WO

2 (0 AAABRGEh IBPHeds24onid asid (AF)dexamale BEpvas prepated by

metagtﬂjn WHE?C'%EEEW&E%ZS -Rn&lytRibpRkrRlasideMbnstidted in

C EtOAc 1 OR2 ORZ R3 "N or
exam@I®AF.- or (N) r R3 "N or (N) or (NN JI ONN Bn Bn
| d HHJ Bn DCEE 85 CHO01 02 03 W W W

Scheme 4 Synthesis of pyrrolidine building bleck example Al

o
Fﬁ—-——»(f ———*df

AG AH

(R)-1-Butyl 3-(cyclopropylmethoxy)pyrrolidine-1-carboxylate (AH): Sodium
hydride (60% in mineral oil, 128 mg, 3.20 mmol) was added in one portion to
pyrrolidine AG (500 mg, 2.67 mmol) in anhydrous DMF (4 mL) at room temperature
under nitrogen. Gas evolution was noted and the reaction mixture was stirred
vigorously for 0.5 h. Bromomethylcyclopropane (721 mg, 5.34 mmol) was added
dropwise and the mixture stirred for 60 h. Excess sodium hydride was quenched by
the addition of saturated aqueous ammonium chioride (4 mL) and the mixture poured
into water and ether (1:1, 30 mL). The organic layer was separated and the aqueous
layer extracted with ether (3 x 15 mL).. The combined organic layers were washed
with water (3 x 15 mL) and brine (25 mL), dried over magnesium sulfate, filtered and
evaporated to dryness. The residue was purified by silica gel chromatography to
afford 352 mg of (R)-t-butyl 3-(cyclopropylmethoxy)pyrrolidine-1-carboxylate (AH):
(76% vyield) as a clear oil: 'H NMR (300 MHz, CDCl3)  ppm 4.02 (t, J = 3.9 Hz, 1H),
3.50-3.20 (m, 4H) 3.24 (d, J = 6.6 Hz, 2H), 2.10-1.80 (m, 2H), 1.42 (s, 9H), 1.10-0.90
(m, 1H), 0.51 (dd, J =7.2, 5.4 Hz, 2H), 0.17 (dd, J = 10.2, 4.8 Hz, 2H).

. (R)-3-(cyclopropylmethoxy)pyrrolidine (Al): Anhydrous hydrochloric acid (4
M in 1,4-dioxane, 2 mL) was added to pyrrolidine AH (352 mg, 1.46 mmol) in DCM (2
mL) at room temperature. After 1 h the reaction was evaporated to dryness and the
residual HCI was removed by suspending the white solid in chloroform and
evaporating the solvent in vacuo (repeated 4 times). The white solid was dried under
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Method 1: To a stirring solution of Q (1.0 eq) in
ethyl acetate (0.1 M was 5 added 5% pal | adi um on
W@ 200800526810 wt %9, the reaction vessel was purPeduUsionT014958

hydrogen, and stirred under ball on-pressure hydrogen
for 16h. The reaction mxture was filtered through
celite, and concentrated in vacuo, to give Wwhich
used wi thout further purification 10 Method 2: To a
stirring solution of O (1.0 eq) in 1,2-dichl oroethane
(0.1 M at roomtenperatugg was added 1-chloroethyl
chloroformate (4 eq) and the reaction m xture heated
to 85 C 16 h. The m xture was concentrated i n vacuo,

vacudrﬂdb%ﬁ@{/?ﬂ@d%m mgbhEReS-(Ecldp idpyIraathdepwdoliding AlGquantitative

o TR RDERISTEIAT 8 GARER G e c 100, 055
3.20 (rNaQISD'd)ZB {db Lsl6/8n1-5182. 343 & 32t 90 My Q)‘é) W 6\2%*91?5 (m, “")

0.54 @a%/ UyeglHy, Pirpud.Faug. hempeH)f i cation. Schene 3:
reparation aryl boronic acid exanples AA AB, AE

and AF CH3 H3C H3C H3C O O oN/ Q1IN N N Br (HO 2B
20 G, X Y OCH3 z OCH3 AA OEXAMPLE 1
3- Met hoxynet hyl - 5- net hyl i soxazol e (Y): Sodium

rret hoxi de (30% in nethanol, 7.46 mol) was added to

?bgrm; fyl - 5-net hyi soxazole (491 ng, 3.73 mol)
|n nmet hanol (4 i) at roomtenperature under nitrogen.

The reaction mixture 25 was stirred for 15 h at room
t enper d-Beezyhdr(4Hatuewnmethyepheroxirpigedings g-garboxylic acid
cooling to roomtenperature the reaction was dil uted

with ether (75 nli)gand wa sa .4 qu
amoni um chl ori de 5 M)§%\@-§15 n%%r @8%5
(15 nmL). The organiyg Iayer,\,ge.@,sC Jed over

sul fate, filtered,~and evapor atHed ’t 0 provi de 362

(76%yield) of 3-met hBkynet hyl - 5- et hyl i soxdzol e as a
clear liquid WO 2008/ 005268 PCT/ US2007/ 014958 81

d t t t t
pdrépp%gqu-g)?peerﬂq%/%%ﬁ% vcirat %@;J %tl % rﬁv@‘)oyag suspended in
meth{lere, cilod8e ((2002#]L), SndarlemyIMe Ruml, .15 mob). \gaﬂzadded to the
susp&ndion:; \ﬁh%rpvrvrﬁs%hmlfﬂf%w&ué MHd e dutand aakiiré 4yas washed with
R et Sl FSorb ULt e
and the dfRy(eheéchibyidetwas cembeed ¢o giver t-Beneyl-3rpipeggene.
T@oduﬁﬁchg%iﬁ@é 1934 ’%50%26%& ) fwas ldddied henswré@vésiution of 4-

hydraybeRgolHuPHE (e & OO Ty RS ABEV A ﬁ?@?y‘f’gﬁi{a” (165 mL).

After1® hyli)-benay!B-pipetidune (266 g, 0.135 mol) was added to the mixture, the
mixture was cooled to 0 °C and anhydrous chloroform (16.5 mL, 0.21 mol) was added
dropwise. The reaction mixture was maintained at O °C for one hour, allowed to warm
to 40 °C for 2~3 h, then stirred overnight at room temperature. Tetrahydrofuran was
removed under reduced pressure. The residue was suspended in water (150 mL) and
washed with diethyl ether (150 mL). The aqueous layer was acidified with 6 N
hydrochloric acid to pH 7, fittered and washed with methylene chloride to give
compound 1 as the desired material. (observed [M + H]": 380.2).
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sodi um hydr ogen carbonate (10 nmL), and brine (10 ni).
The organic |layer was dried 10 over nmagnesi um
waioBmoess filtered, and evaporated to provi de PRBUSIP07/014958
(92% yield) of 4-
br ono- 3- met hoxynet hyl - 5- met hyl i soxazol e as a cl ear
liquid which was used in the next step w thout
further purification: 1H NVR (300 MHz, CDClI3) 8 ppm
4.50 (s, 2H), 3.41 (s, 3H), 2.43 (s, 3H). 15
3- met hoxynet hyl - 5- met hyl i sg@xazol e-4-boronic acid (AA):
n-Butyl lithium (2.5 Min hexanes, 2.20 mml) was
added dropw se to 4-bronp-3-net hoxynet hyl - 5-. net hyl.
| compeudd 612 ng, 2.00 nmmol) in THE (8 n) at -78 C
under mtrogen After stirring at -78 Cfor 30 m n
triisopropyl borate (564 ny [ )
df%pamhé@thoxwh@ybewaemzenml] E%Kﬂﬁf'%eﬂmthv'r%h@?&) -1-(4-
tnfluo?orlﬁeirﬁwfpﬁri&\é-s%drb@ﬂyl\)\@iper?d}nzﬂ -ypuesthaeoner m t o room
enperature and stirred for 15 h. The reaction m xture
poured into a m xturg of 1 N hydrochl oric aC|d o

do r F(1: 10Ge Rt ) Ha o ra [ dl_y F

Ee:\g@j‘jc‘ gfyg,[; was secg% ‘g“ £ F
tracted w th ether 25 m_) “'I‘h_é’co ned -

org% | ayers were washed VVIQ brine (25 nlL), dri ed(ig)(,:
over gnesiumsul fate, f2lterkd and evaporated t Nx
dryness The residue was 25 triturated with hexanes

(30 m.) then dried under high vacuumto provide 89 ny
Ste}®% yi el d) of 3-nethoxynet hyl - 5- et hyl

i soxazol e-4-boronic acid as a waxy tan solid which
was i medi@tely carried forward to the next regction:

1H NVRpo340 v 3) 6 ppm4.74 (SerpNeH)RO3
3H), 2.74 F60sfep0-QH). H3C O , N/ F
(HO, B /'L 30nAB o (BOC),0, iPRNEt N. O F
3- ((2- et hoxyédt hoxy) nmet hyl ) - 5- net hyI i soxazol- 4- bor\gn c
acid (AB): le AB was prepared in a simlar

manner to ex e AA beginning wth X and the sadi um

salt of 2-nethoxy ethanol. 35 WD 2008/ 005268 2

PCT/ US2007/ 014958 82 ~0CH3 -QCH8 Br OO S 'S
Cs~-B(OH 2 AC AD AE

To 1 (1 eg, 18 mmol, 6.9 g) and N,N-diisopropylethylamine (5 eq, 91 mmol,

- 15.8 mL) completely dissolved in 25% ethanol/75% ethyl acetate (400 mL) was added

a solution of di-tertbutyl dicarbonate (1 eq, 18 mmol, 4.0 g) in ethyl acetate (50 mL)
followed by 5% palladium on carbon (30 wt %, 2.0 g) at room temperature. The
reaction vessel was sealed with a septum, purged with argon, and hydrogen gas was
bubbled through the solvent for 2 minutes. The reaction mixture was stirred under a
hydrogen gas atmosphere at room temperature for 15 hours, then filtered through
celite and concentrated in vacuo to give 2 as an off-white solid in the form of the
corresponding diisopropylethylammonium salt which was used without  further

purification.



3- (2- net hoxyet hoxy) t hi ophene (AD): Sodium netal (1.05
g, 45.8 mol) cut into snmall pieces was added to
wQ20mnbrass/ et hanol (12 m -) at room t enper at ur ePCHTB2007/614958

ni trogen. The reaction was heated at 75 C until al
t he sodi um netal dissolved (about 45 mn).
3- Bronot hi ophene (2.49 g, 15.3 mmol) and copper (1)
brom de (0.22g, 1.53 nmmol) were added to the reaction
m xture and the heat was increased to 118 Cfor 1.5
h. The reaction was allo to cool to room
tenperature and the m xture was poured into a m xture
of brine and ether (1:1, 100 nlL). Vigorous stirring

. an 10 enul si on which was renoved by filtration
through celite washing the filter cake wwth ether (40
m.). The organic | ayer ywas separated and the aqueous
| ayer extracted with etNker (3 x 30 nL). The conbi neg

__organi ¢ | ay were wakhed W §pstiph Res, dri OVET ™ o) F
iProNEig HES | ﬂ]‘@ay.ep fil tg eq, ¢ an)gﬁwz'apugate HLy-viNe ©+F

The r¢si due wasrF pur #fi Y™ 8 htiCdoxghel ch togra h.NH F

to aff M83 g of .3 nmet hoxyet hoxy) t hi op(hene (76% ney

15 vyi el a@s a clear liquid. 1H NWR (300 MHz, CDCI3) S

ppm 7.17((dd, J =5.3, 3.2 Hz, 1 H), 6.80 (dd, J =

5.1, 1.5 H, 1 H), 6.26 {dd, J =3, 1.5 Hz, 1 H), 4

4.14-4.08 (m 2H), 3.77-3.70 (m 2H), 3.44 (s, 3H).

3- (2- net hoxyet hoxy) t hi ophene- 2-boronic acid (AE):

NF&u Whel pidaiuemof Bt6pM, @01 immud)xandsN-dngshyifaimamide (0.67 mL)
and %"3%’ &I%ﬁ\y‘é}g?}@( 5?-20”% 3.53 "HRha, '32anﬁ]¥)dr%§ added 1-

e re iction m xture

hydroxyberg@triazgle 44.Grieq, 001 M&Y, 14608 B (LREG: o(\gﬁ% mmol %8 mg), and
polyst ﬁéﬁéebabﬁﬂe:afrabdﬂml’de trbsin, neadiaged .3 onritd/gC(@0deq, 0.3 mmol, 231

mg). d-trlb%\sﬂ(’l 8&08 ?8 rs?'\t Geenl 8V§|4”F%"lt %t ﬁorﬁ%'rﬁgoé\%ﬁn@dgﬁg scavenged with

R & Me reaction o)
MP-trigamiag |aswk MR dseuianate f?ﬁm fexcsEshin tetramyprefyrape@ mb)
The résihs dvére BiRoVERLY i fittates dritethe 25lvpotiremoved dnavacuo. The crude

caculfy e, D RANGEE I 0 el 8405 § ihendfe (@ mi) ano
shakarwaqtenoomée@@paatutee ra%a'wrfefcalﬁlmey ENFRPT in vacuo. The crude

res;dm@‘@véé@s@@ withdutgRaer parificaforTL) . The conbi ned organic
| ayers were washed-with brine (25 nL), dried over

magnesi um sul fate, filtered and evaporated to dryness.
T8tep8tly residue was triturated in a m xture of ether
and hexanes (1:10, 55 nml) then dried 30 under hi gh

vacuum t@ provi de 170 ny (,23% yi el d) of E
s (- rethongethoky) thi o 2pstw qwc a@a ‘@\FF
IMr pW STV @ Whi cfiy r iPretf or r
t * reaction: ' (300 I\/Hz, CDCl 3 pp % F
7.61 (d, J ¥'1.2 Hz, 1 H), "6.78 (d, J
4.25-4.05 (m 2H), 3.85-3.%5 (m 2H),
3H). WD 2008/ 005268 PCT/ US2007/ 014958 83 OCHS S
Bs'o(]ﬂ,zthe product of step 2, (1.0 eq, 0.2 mmol, 100 mg), 5 (1.5 eq, 0.3 mmol, 58
mg), and 1-hydroxybenzotriazole (1.0 eq, 0.2 mmol, 27 mg) in N,N-dimethylformamide
(6.7 mL) and N,N-diisopropylethylamine (4.0 eq, 0.8 mmol, 140 ul) was added
polystyrene-bound carbodiimide resin, loading: 1.3 mmol/g (3.0 eq, 0.6 mmol, 462 mg)
and shaken overnight at room temperature. The resin was removed by filtration, the
solvent removed in vacuo, and the crude residue was purified by HPLC-MS to give the
target compound 6, of preparation 1 as the TFA-salt. The solid was dissolved in an

acetonitrile/ H,O solution (1:1, 1.0 mL total) and 1.0 N hydrochloric acid (200 mL) and

w i
Ul
o
oo
()
3
—
3
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AF 3- et hoxyt hi ophen-2-boronic acid (AF): Exanple AF
was prepared by netalation of comercially avail abl e
w@2008001258/t hi ophene as denonstrated in 5 exanpPE&I/BR007/014958

Schenme 4 Synthesis of pyrrolidine building block

exanple Al. OH O Boc Boc HH AG AH Al 10

(R -t-Butyl

3- (cycl opr opyl net hoxy) pyrrolidine-|-carboxylate (AH):

Sodi um hydride (60%in mineral oil, 128 ng, 3.20

mml ) was added in one porghkon-to pyrrolidine AG (500 .

ng, 2.67 mmol) in anhydrous DM F (4 nL) at room

" tenperature under nitrogen. Gas evolution was noted
lyophiiRédt fie @e@cm@ntangét Wmpeanagt of rEepabatiorgot oirslthef éorm of the

conofhieo SATRHOR PR ATed (', M, Gl ves

Excess SOdI um hydri de was quenched by the addltl -on of
sgmpéaAdamieous anmoni um chl oride (4 nL) and the
m xture poured into water and ether (1:1, 30 ni).
organi c | ayer was separated and the aqueous |ayer
ekt,Bac9dwtiahyidrethearhadine-yb-[At(f: tnﬂtu@rqmﬁmyh@eeapgn)ni 44-
tnfluot&}‘n@fh@l ggﬁ@ﬂéﬁﬁ&qbgﬂyly\fp‘ﬂbﬂ@ﬁﬁ%ﬁylf -fethahofik-) and
, dried over magnesiumsulfate, filtered

and evaporat ed to dryness. The residue was purifi eg

a geI chro r th rafford 352 ngy ofN

F Steps 485 F.
| jgi fhe- | - carbox tH
1R_KVR (300 MHz, CDC13) 6
ppm 2(tJ:39Hzl|,p350320(m4H)32
.6 Hz, 2H), 2.10-N80 (m 2H), 1.42 (s, 9H)3
11009025(m 1 H, 0.5544dd, J = 7.2, 5.4 Hz, 2
0.17%dd, J = 10.2, 4.8 Hz, 2H).
(R)-3-(cycl opropyl net hoxy) pyrrolidine (A): Anhydrous
hggegahl oric acid (4 Min 1,4-dioxane, 2 n) was
added to pyrrolidine AH (352 ng, 146 mol ) in DCM (2
m-) at roomtenperature. After Lhe reaction was

exggg@jég dryness and the 3 HCl  was

r enp¥e spend%n:gq-t@e whi t e SO|%¢ hIdr of orm

andexapor dti ng t he ent_GhrGleagu peated 4

times) JThe white s |d was dried unde@l) 2008/ 005268
7/ 014958 84 vacuumto provid 64 ng of

(R) - 3- (1:ycl opr opyl met/hoxy) pyrrolidine Ag (quantitative

yield): "HNWR (300 MHz, CDC13) 5 ppm9.98 (s, 1 H)

9.66 (s, 1 H), 4.24 (s 1 H), 3.55- 3.20 (m 4H 3.
(do, 1 419 6q.918 mehalz7.02g)) suspersied gomethyleqg, chlonde (100 mL) was

added 7l{efer&fcd:Mathisd, L.J. Synthesis 1979, 561-579] (1.35 eq, 25 mmol, 5.0 g)
in methylene chioride (20 mL), the reaction mixture stirred at room temperature for
one hour; then heated to reflux for three hours. Upon cooling to room temperature,
additional 7 was added as necessary to push the reaction to completion with stirring
overnight at room temperature. The precipitate was removed by filtration through
celite and the solvent removed in vacuo. The filtrate F was further purified by silica
gel flash column chromatography (100% CHCl;) and gave 8 as a colorless oil (5.76

g).

StepsI,2&3
( yc OIOWOIOY TRBEReXyY) Pyl L
oy| eld) as™a clear oil:
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0.54 (d, J =7.8 Hz, 2H), 0.32-0.11 (m 2H). 5 EXAMPLE
1 Conmpound 1: 10

wa2®enaihs 3- (4-trifluoromnet hyl - phenoxy) - pi pe PCT/US2007/014958
ridine-3-carboxylic acid O F3C CH F3C O CO2H N NaOH.
CHCI3 LN /THF Ph 1 Ph 1-Benzyl - 3-pi peridone HCl salt
hydrate (33 g, 0.135 nol) was suspended in 15
met hyl ene chloride (200 nL), and triethylamne (21 ni,
0.15 nol) was added to the suspension; which was
stirred for three hours. The resultant m xture was
washed with H2O (200 nLX 2). and 300 nL of brine, then
dri ed over magnesium sul fate, filtered, and the
netdpypene chloride was renoved to give 1
- Benzyl - 3- pi peri done. Sodi um hydroxide (12.1 g, 0.302
nmol ) was ,added to stirred solution of 4- 20

hydr ox ide (5.5 g, 0.034 nol)

anhydr ous jan (165 ni). After

1- benzyl - 3- 25.6 gHOO‘ ) was &
C and

the m xture m xture

ion mxture vvas mai ntai ned at 0 C
for one hour, dtowarm to 40 C for 2-3 h, thern
stirred overnig at room tenperature. Tetrahydrofuran

was 25 renoved @nder reduced pressure. The residue was
sTio [Be (d0ceq, 0. wamnerol( 450g)in) ethytaceialeheéd wL) rdglest R4 palladium on

carboﬁrt BEF 4&599 Tlaksk Whﬁ é??éﬁokﬁed @Xﬁ{;e@@ﬁttﬂ%ydrég@d géist hThe reaction

i B UL SV el Ao B BASLedE) overnion
then filered maiougmcesleevadd tive solent regEvey. inwWacxedig/ aivs £58s a brown oul

P d 6:
Wh'Ch["%% y_gﬁ/gq'ﬁé%"ﬂgégp@ﬁ u%ﬁ?g}’g‘glﬂn 1-yl]-[3-(4-trifluorom

et hyl - phenoxy) - 1- ( 4-
t 8tdép Bor onet hyl - pyri di ne- 3- car bonyl ) - pi peri di

n-3-yl]-nethanone 5 F Hooo_FiPerWOO
NOFSteP-FStepsZ&S-\FFNF 064 B F
F

EDC, HOBt F
‘Q\/\ iPr,NEL, DMF  (__N._0O
F

: _ 10

To 9 (1.0 eq, 2.5 mmol, 860 mg), 1-hydroxybenzotriazole (0.5 eq, 1.25 mmol,
168 mg), and 5 (1.1 eq, 2.74 mmol, 523 mg) in N,N-dimethylformamide (25 mL) and
N,N-diisopropylethylamine (3 eq, 7.5 mmol, 1.3 mL) was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.3 eq, 3.2 mmol, 621 mg)
and the reaction mixture stirred at room temperature overnight. The solvent was
removed in vacuo and the residue was further purified by silica gel flash column
chromatography in a methylene chloride/ethylacetate solution (20:1) and gave 10 as a

light brown oil (988 mg)

dropwi se. The rg

Y
-
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O6'-F\ 26 F Step1: OO HOO~ ~ FiPr2Net - HO
5%Pd-C, H2 v /-F N F (BOC)20, iPr2NEt NOF ~ 1 O 2
waoosmokeg 1 eq, 18 mmol, 6.9 g) and, PCT/US2007/014958

N, N-di i sopropyl ethylam ne (5 eq, 91 mmvl, 15.8 nl)
conpl etely di ssolved in 25% et hanol / 75% et hyl acetate
(400 nL) was added a solution of di-tertbutyl

di carbonate (1 eq, 18 mmol, 4.0 g) 'in ethyl acetate
(50 mL) 15 followed by. 5% pal | adi um on carbon (30 w
% 2.0 g) at room tenperatgge. The reaction vessel
was sealed with a septum purged with argon, and
hydrogen gas was bubbl ed through the solvent for 2
netep @3- The reaction mxture was stirred under a
hydrogen gas atnosphere at roomtenperature for 15
hours, th n flltered through celite and concengrated

in vac Y gh off-white SO|IdIn f@r
of the 200 r@ § )u di i sopr opyl et hyl armd! sal
whi ch was u Wi urt her purlflcatlon
2008/ 005268 U 007/014958 § Step 2: H N
NEt-HOOO F1FPS /\PF F
2 F Fr2NEt, " NH F NC?@‘}C , di oxane_O [ F
04 23 | N

11

To 10 (1.0 eq, 1.9 mmol, 987 mg) was added 4N hydrochlioric acid in 1,4-
dioxane (10 mL) and the reaction mixture was stirred and heated to 55 °C for 2 hours.
The solvent was removed in vacuo to give 11, which was used without further

purification.

Step 5:

o)
o)
F N o) F
HO O F
F NH N
F A\ PS-CDI, HOBt N o F
N__O iPr,NEt, DMF___ N N9
R F + u F
Hel & ‘ HCi = I F
Na l F Nao

12 13

1"

To polystyrene-bound carbodiimide resin, loading: 1.3 mmol/g (3.0 eq, 0.09
mmol, 69 mg) was added 11 (1.0 eq, 0.03 mmol, 15 mg), 12 (1.3 eq, 0.04 mmol, 7
mg), and 1-hydroxybenzotriazole (1.0 eq, 0.03 mmol, 4 mg) in N,N-dimethylformamide
(1 mL) and N,N-diisopropylethylamine (5.0 eq, 0.15 mmol, 26 pL) was added and
shaken overnight at room temperature. The resin was removed by filtration, the
solvent removed in vacuo, and the crude residue was purified by HPLC-MS to give
target compound of preparation 2 as the TFA-salt. The solid was dissolved in
acetonitrile /H2O (1:1, 1.0 mL total) and 1.0 N hydrochloric acid (200 uL) and
lyophilized to give target compound 13 of preparation 2 in the form of the
corresponding hydrochloric acid-salt (observed [M + H]*: 617).



5 To 2, the product of step 1, (0.1 mml) in
N, N- di net hyl f ormam de (0. 67 nlL) and

woRasdoizeopr opyl et hyl amine (3.0 eq, 0.3 nmol, BRI/LP200A614958
added 1- hydroxybenzotriazole (1.0 eq, 0.1 mmol, 14
ng), 3 (1.5 eq, 0.15 mml, 29 ng), and
pol ystyrene- bound carbodiimde resin, loading: 1.3
nmmol/g (3.0 eq, 0.3 nmol, 231 ny). The m xture was
shaken overni ght at roomtenperature and scavenged
with 10 MP-trisam ne and Mgg socyanate resins (excess)
in tetrahydrofuran (3 nL) for 2 h. The resins were
renmoved by filtration and the solvent renoved in
vacuo. The crude reaction EXAMRLE®Rs di ssolved in 4N
hydrochloric acid in 1,4-dioxane (3 nL) and shaken at
room tenperature for éehours fol | oned ax vapo ation

t

i AHenasivernBegrtion Raufeylogompayn Whigh ply similar to
compuunﬂlmhbom. 15 Step 3: N j Ntp~ FOF F PS- CDI ,

5 HOBt /\ \ O+ HOI iPr2NEt, DM ONOF OF HC 4 5 6
-~ N F 20 To 4, the product of step 2, (}9 eq, 0.2
nol , 10@HM), 5 (1.(Fze 0.3Stapol, 58 | ny), a
1- hydr oxMbenzotri az .0 eqgpTO. 2 5y 27 rﬂﬁj in
N, N- di thlfofma deY (691 ny &nd N A |
N, N-di i yleth ine (4.0 eq, 0.8 Mo 140 L)
was added pol yst yrene- bound car bodi i m de esi 1&F3 (~70%)
| oading: 4.3 mml /g '03.0 eq, 0.6 mml, 462 py) and
shaken overnight at roomtenperature. The resin was
renmoved by filtration, the 25 solvent renoved in
vacuo, and the crude residue was purStepdd by HR
to give ghg2tardgpt conpound 6, of gprgparati onﬂl? ag
the TFA-salt. T ol io s di ssol v&d HOran ~7 0

acet oni Li?_L“'EE'“ 0 (1:1, 1O mmtotal) and A—g CO2H
) and WO 2Q08/ 005268

N hydrochl ori c avti
PCT/ US2007/ 014958 80 I yamrhi | jz66 to give the targ

—N
conpound of preparatijpn 1 in the form of the, )—g)
correspondi ng hydrochloric acid-salt (observed [M+ O
H +: 637.2) Conmpound 13: 5 F3C
(1,3,4,9-Tetrahydro_b-carbolin-2-yl)-[3-(4-tgd fihdQ6®. C1, F, CN, t-Bu
t hyl - phenoxy) 1-(4-
trifluoronethyl - pyrl di ne- 3-car bonyl ) - pi peri di n-3-yl ] - R
etéﬁg,o{l O HO FF Steps 1,2 & 3 OOF F Steps 4_&

B © fji@#?

CF3 (-70%)
16

10 4-(Trifluoromethyl)nicotinic acid 15 was dissolved in 20 mL of dimethyl
formamide, followed by the addition of O-(Benzotriazol-1-yl)-N,N,N',N"-
tetramethyluronium tetrafluoroborate (TBTU) (3.3 mmol, 1.06 g) and triethylamine
(TEA) (3.3 mmol, 460 wpl). The mixture was cooled to 0 °C, and then 3-
Hydroxypiperidine 14 was added. The cooled mixture was stired at room

15 temperature for 20 hours. The solvent was removed under vacuum. The resulting
residue was dissolved in 100 mL of ethyl acetate, and it was washed with saturated
sodium bicarbonate and brine successively. The solution was then dried over
magnesium sulfate. Removal of the solvent gave a crude product 16 which was



F---, N FHNONFFFF F \VI NI FN 13 1 10
10 Step 1: OOF HOFOOF FF---~HN F6 0--\<
wOR@seeRaN 7 8 15 To 1 (1.0 eq, 18 nmol, 7.0 gPCT/US2007/014958
suspended in nethylene chloride (100 mM-) was added 7
[reference: Mathias, L.J. Synthesis 1979, 561-579]
(1.35 eq, 25 nmmol, 5.0 g) in nmethylene chloride (20
m.), the reaction mxture stirred at roomtenperature
for one hour, then heated to reflux for three hours.
Upon cooling to roomtenpepature, additional 7 was
added as necessary to push the reaction to conpletion
with stirring 20 overnight at room tenperature.
purifigrt uiopighaa silisasgelcrrivea efyromategeaRBn( tﬁ}wb'ﬁxaeeﬂ i (vield, 0.58
g) and the solvent renoved in vacuo. The filtrate F was
further purified by silica gel flash colum
chr omat ogr aphy (100% CH2CI 2) and gave 8 as a col orless
oSttep2:76 g). WO 2008/ 005268 PCT/ US2007/ 014958 88

5 Step 2. OO O -4 NFH, 5%Pd-CO-/ F FOF
OH _
N Step 2
N\“/%J Dess Martin w);)
O CFs (-70%) O  CF3 (-60-80%)

16

To compound 16 (0.58 g) in dichloromethane (20 mL) at 0 °C was added Dess-
Martin periodinane slowly (3 mmol, 1.27 g). The mixture was stirred at room
10 temperature overnight. The reaction was diluted with 30 mL of dichloromethane
followed by the addition of 30 mL of saturated sodium bicarbonate with stirring. The
mixture was filtered through celite and the solution was extracted with ethyl acetate
twice (2 x 50 mL). The organic phases were combined and dried over magnesium
sulfate. The solvent was evaporated to yield crude 17 which was purified through a

15 silica gel column chromatography in an ethylacetate/ hexane 1:1 mixture.

Step 3:

Rz :
o o 1 \
N 18 \
~ COzH
N ~ — >
O CF3 (-60-80%)
17 d

F3C
R= at least one Br, C, F, CN, t-Bu
19
20
Sodium hydroxide (40 mg, 1mmol) was added to stirred solution of phenol (0.2
mmol) in 1 mL anhydrous tetrahydrofuran. After 0.5h, compound 17 (0.2 mmol) was
added, the mixture was cooled to 0 °C and anhydrous chloroform (82 uL, 1 mmol) was
added dropwise. The reaction mixture was maintained at 0 °C for 1 h and then
25 allowed to warm up to 40 °C for 2~3 h, the mixture was then stirred overnight at room
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NH9 8 To 8 (1.0 eq, 9.4 mmol, 4.1 g) in ethylacetate
(47 nm.) added 5% pal l adiumon 5 carbon, purged the
w0 b@sikoizsg h argon, then purged with hydrogen gecT/US1967/014958

reaction mxture was stirred under a hydrogen gas

at nosphere (at balloon pressure) overnight, then

filtered through celite, and the solvent renoved in

vacuo to give 9 as a brown oil which was used w t hout

further purification. 10 Step 3: O OOF O- FHOO

c/ FEDC, HOBt F O FiPrdgt, DF N OFF NHF + N

F 95N 10 To 9 (1.0 eq, 2.5 muol, 860rr'g)

1- hydroxybenzotri azole (0.5 eq, 1.25 mml, g mrqg
temperatuge.( Tetrabydrafuran was| renmdrﬁ’)m the mixture under reduced pressure

Ieavnﬁtl\é JosRiBY | freerssiciee (Was suspanded in water (2 mL) and washed with

o 2L L TR e R ST o aci

pH 7hyhdoekiractiedew(th . e8hylacetate rﬁ‘rbme%irben@’ga%@ gs were combined

and g@g?;é\%? mai‘lghééﬁzﬁtsltﬂfb@ athé %Nérﬂmvéé avaporated to yield crude 19

i Sl S It FA RS B S AFE BB B above

coI um chromat ography in a nethyl ene
%@gﬂﬁ@trm 4 AvSdiicatiom ution (20:1) and gave 10 as a
rown orl (988 nmgy) 20 WD 2008/ 005268
PCT/ US2007/ 014958 89 Step,4 00 o HOO~~F o/ F

FF /
® I
ii\l T(L) Pyrrohdme N _N Br N
O CFj3 &
O CF, 3
17 i o el 21
/\ R\'
RE A 0oH >\ o G02H
18 N
—— - I
N S
22

O CFj
R is a single or disubstitution of

Br, Ci, F, CN, or t-Bu
Preparation of compound 21:

To 17 (1.7 g, 6.25 mmol) in benzene (25 mL) was added pyrrolidine. The
mixture was stirred at room temperature for 2 h. It was then heated and ~15 mL of
solvent was distilled. To the remaining solution allyl bromide in acetonitrile (10 mL)
was added and the reaction was heated at 70 °C for 16h. Solvent was evaporated,
and the resulting residue was suspended in 30 mL of dilute sodium bicarbonate
solution and stirred at 80 "C for 1h. The mixture was cooled to r.t. and extracted with
ethyl acetate 3 times. Combined organic phases were dried over MgSO4. Evaporation
of solvent to yield crude 21 which was purified by column chromatography (ethyl
acetate/hexane = 1:2) (yield, 800 mg, ~40%).
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F N71F N O HCl/dioxane F F 55 oC HCl F ~ F N 10 11

5 To 10 (1.0 eq, 1.9 mol, 987 ngy) was added 4N
whyasoehbori c acid in 1,4- dioxane (10 nL) andP€TES2007/014958

reaction m xture was stirred and heated to 55 "C for 2

hours. The solvent was renoved in vacuo to give 11,

whi ch was used without further purification. 10 Step

5. 0o FNOF HO/ F NHPSCD, HBt F F

iPr2Net, D _ N ONOFF+ OGNFF HCO HHCA | F F
N, 12 13 11 To pol ystyreng3bound carbodii m de resin,

| oading: 1.3 nnnl/g (3.0 eq, 0.09 15 nnDI 69 ng) was
added 11 (1.0 eq, 0.03 mmol, 15 ng), 0. 04
n@eneral prapgeduredfor PW%&?B afAsr 9?‘&%‘3 Ll"‘é%?q

0 03 NBRhilart pre l):etri]ﬂré\'é\éddiét&éirib)édf @bmr%dﬂ tl'lﬁé. gléérlr_'n)ahde route to

ii sopropyl et e mo
comp%d igdé’g‘ éﬁﬁ%nﬁ%ﬁ'@%\y@%{f‘%‘%&% f bom t enper at ur e.

The resin was renoved by filtration, the solvent

renmoved i n vacuo, and the chg\mpggigjue was purified .

by HPLC-MS to give 20 target conpound of preparation 2

as the TFA-salt. The solid was dissolved in

acetonitrile /H20 (1:1, 1.0 nL total) and 1.0 N

hydrochl oric acid (200 L) and |yophilized to give )
target conpgund 13 of preparatiqn 2 in the form ﬁ{;&,

9 correspondi ig hydrochl ori c “cPgPsamt (observed [ o
é H +=617) . ﬁﬁ%ﬁ/ 005268 PCJ7 014988~ 90
N.EXAMPLE 2 rcagie ve React i On-Rey et o compound 197\-CFs
which is simlar to N =

Step 1:
0 ' o
CICO,Me, Et3N _
l:U/\‘ CHCl3, 0°Ctort
N-gn N‘cozme

23

To 1-benzyl-3-piperidone HCI salt hydrate (1 eq, 0.111 mol, 25 g) completely
dissolved in chloroform (100 mL) and triethylamine (1.1 eq, 0.122 mol, 17 mL) was
added methy! chloroformate (1.1 eq, 0.122 mol, 9.4 mL) dropwise at 0 °C. After the
dropwise addition was complete, additional methyl chloroformate (0.7 eq, 0.078 mol, 6
mL) was added, the reaction mixture warmed to room temperature, and stirred 1h.
The volatiles were removed in vacuo and the resulting residue was taken up in 1N HCI
(100 mL) and washed with hexanes (3 x 70 mL). The aqueous layer was then
extracted with ethyl acetate (3 x 100 mL), the combined ethyl acetate layers washed

with brine (1 x 50 mL), dried (Na=SO,), and concentrated in vacuo to give 23 as an
orange oil (10 g), which was used without further purification. Note:- If the aqueous
layer retains some product, it can be completely extracted using 10% isopropyl
alcohol in chioroform.
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conpound 11 above: 5 OH CF3 0 Step | OH N | TBTU NH +
NOH30 ~(C 14 15 0 CF3 (-70%9 16 O Step 3 RC Step

wWQ@20488526H O YJ Dess-Martin | CO2H N\ -i= 18rPEI/UBR0p7/014958
0 CF3 (-60-80% 17 O F3C R= at least one Br, C, F,
CN, t-Bu 19 Step 1: OH OHCF3 N Njjjj~+ (("OH

TBTU NH N 14 15 0 CF3 (-70% 16 10
4-(Trifluoronethyl)nicotinic acid 15 was dissolved in
20 nL of dimethyl formam de, followed by the addition
of O (Benzotriazol-1-yl)-NS¥, N ,N - tetranethyluronium
tetrafl uoroborate (TBTU) (3.3 mol, 1.06 g) and
trletg%l amne (TEA) (3.3 mmol, 460 NL). The m xture
wadeR &l ed to 0 C, and then 3- Hydroxypi peridine 14
was added. The cool ed m'xture vvas stirred at room 15
tenperature for 0 hours. he sol vent was reno ed
under vacuum Thesresulti rﬁénzéﬁeeMegN =

L —
-

N\
‘COzMe CO,Me
23 . 24

To 23 (75.1 mmol, 11.8 g) in benzene (170 mL) was added pyrrolidine (1.2 eq,
90.1 mmol, 7.5 mL) under Ar and the reaction stirred at roorh temperature 1.5 h. The
reaction flask was then fitted with a Dean-Stark trap and heated to reflux to remove ~
1.3 mL of water and ~ 85 mL of benzene. Upon cooling to room temperature, a
solution of allyl bromide (1.3 eq, 97.6 mmol, 8.4 mL) in acetonitrile (70 mL) was added
and the mixture was stirred at 70 °C overnight. The solvent was removed in vacuo
and the crude residue was suspended in dilute (~ 5%) aqueous sodium bicarbonate
solution (75 mL) and stirred for 1 h at 80 °C. Upon cooling to room temperature, the
aqueous solution was extracted with ethyl acetate (3 x 75 mL), dried (NazS0O,), and
concentrated in vacuo. Purification by flash silica gel chromatography (3:1
hexanes/ethyl acetate, visualized with PMA stain) gave 24 as a light brown oil (10.1

g)-

Step 3a | .
o CF, 0
CHCl3, NaOH FsC—Q‘O
= 3, OH
+ THF,0°C -45°C —
N\COZME N_
OH C02M9

25

Dry NaOH (5 eq, 0.2 mol, 8 g) under Ar was added to 4-trifluoromethylphenol
(1 eq, 40 mmol, 6.5 g) in extra dry THF (80 mL) and the reaction mixture was stirred at
room temperature for 2 h. A solution of 24 (1.25 eq, 50 mmol, 10 g) in extra dry THF
(20 mL) was added with stirring for 20 min at room temperature. The reaction mixture
was then cooled to 0 °C, and extra dry chioroform (4.5 eq, 0.18 mol, 15 mL) was
added dropwise. The reaction mixture was warmed to room temperature for 2 h and
heated to 45 °C overnight. The solvent was removed in vacuo and the residue
redissolved in 200 mL of 3N NaOH and washed with diethy! ether (2 x 100 mL). The
pH was adjusted to pH 1 with concentrated HCI, then the aqueous solution extracted
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resi due was dissolved in 100 nL of ethyl acetate, and
it was washed with saturated sodi um bicarbonate and
wheimeorecessi vel y. The sol ution was then driBCI/OS®07/014958
magnesi um sul fate. Renoval of the solvent gave a crude
product 16 which was WO 2008/ 005268 PCT/ US2007/ 014958
91 purified through a silica gel columm chromat ography
(Et OAc/ Hexane=1:1) (yield, 0.58 9) Step 22 5 CHO N
Step 2 N NDess->n 301 NO CF3 (_70% OCF 3
(-60-80% 16 17 To conpoupg 16 (0.58 g) in
di chl oronet hane (20 nL) at 0 C was added Dess- Martin
periodi nane slowy (3 nmol, 1.27 g). The, m xture was
with ethiyl medtate (Ban2a® rok)pefhe woenhinednexiracts Therer gsiedi gver MgSO,,
: i | ' 3 il ol i
fitere e s B c e ey Ut further
purifiGgtion. stirring. The mixture was filtered through-
celite and the solution was extracted with ethyl
a§%$rt‘,z) twice (2 x 50 nL). The organic phases were
c d and dried over magnesium sulfate. The
sol vent was evaporated to yield crude 17 V\,hi'_cg was
purd fied through a 15cej!lica gel colum N Q
chiomat ogeaphy in as—€t hyl acet @HEk, Nethne 1: 1 @u—r OH

SfepT3: OHR 18 \ COPHF.0%C-45PC--)W N - =
NCES, Me 60-80% 1 40 F3C R= at | east one Br, C NN,

F, CN, t-Bu 19 CO-Me
24 24a 26

26 was prepared from 24 using a similar protocol described in Step 3a

To dry NaOH (5 eq, 14.6 mmol, 0.58 g) in extra dry THF (6 mL) under Ar was
added 5-trifluoromethylthiophen-3-ol (24a, 1.25 eq, 3.65 mmol, 0.61 g) in extra dry
THF (2 mL) and the reaction mixture stirred at room temperature for 1 h. The solution
was cooled to 0 °C and a solution of 24 (1.0 eq, 2.92 mmol, 0.58 g) in extra dry THF
(2 mL) was added with stirring for 20 min. Extra dry chloroform (4.5 eq, 13.12 mmol,
1.1 mL) was added dropwise via addition funnel over ~30 min and stirred an additional
2.5 hours at 0 °C. The reaction mixture was warmed to room 'temperature for 2 h,
then heated to 45 °C overnight. The solvent was removed in vacuo and the residue
redissolved in ~20 mL of 3N NaOH and washed with diethyl ether (2 x 30 mL). The
pH was adjusted to pH 1 with concentrated HCI, then the aqueous solution extracted
with ethyl acetate (3 x 30 mL). The combined extracts were dried over Na2S04,
fitered and evaporated. The resulting residue 26 was used without further
purification.

Step 4a

0 TMS-CHN> Fs C_Q (o]
FsCO-O OH MeCN/MeOH -

= 0°C-nt

Y

AN
COgMe

25 . 27
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20 Sodi um hydroxide (40 ng, 1 mml) was added to
stirred solution of phenol (0.2 wmml) in 1 nL
wapnivgdoaes tetrahydrofuran. After 0.5h, conpoupdI/L$2007/014958
(0.2 mmol) was added, the m xture was cooled to 0 C
and anhydrous chloroform (82 L, 1 nmol) was added
dropwi se. The reaction m xture was maintained at 0 C
for 1 h and then 25 allowed to warmup to 40 C for 2-3
h, the m xture was then stirred overnight at room WO
2008/ 005268 PCT/U82007/014SQ$ 92 tenperature.
Tet rahydr of uran was renove romthe m xture under
reduced pressure |eaving a residue. The residue was

:?h%o d(‘%ﬁub@ wagd %b_,l_(ﬂ Sl minckng.5ng5 e d : Widdetoritr?é lBHd methanol (58
mL) Sh0 NG SRS Aot ?aqu*r}Hmﬁtki‘ﬁﬁV'&??‘a%\eé@A@é £ ¢4.'b mmol, 29

mL), ehéweaaﬁ@m ahixt@ret ivasswatinedotgaoom {Emperatwe; eand stirred overnight.
The §&P@h@flgssrem&f ifga%’(yﬁraﬁ@%@%'rm $é’é|8%epurﬂé% by flash silica gel

was evapor at e

chromatagraphy (8dd-> &1 hrEaneat )é't%ﬁ?té géFnQﬂée ﬁﬁﬂ EﬁF%{E'C mixture of
enantlb&@eys &emeﬂhﬁﬁﬁof a Papeyetbw eilr(~ag gpdThe eatdnioners were separated

by cr@% ré%L '1t'o R'V%REIE ECH_% %Han&nog%ud{é}mﬁf%fC?ﬂﬁ%%erlgl(%gng peak, 540
mg). RGhiral sHRHG:Galuainsubs GhitalPak AD-500 preOugMokile cphase:  90/10
hexaf&/idoftbBpylRilesRbR Cordittdns: oaP ewtenid 125 °C

Step 4b
FaC
FaC__ o TMS-CHN, 50 WP
Pan® MeCN/MeOH SN/ OMe
s OH e °
/ 0 C' rt -
N
\Cone COzMe
26 : 28

28 (Mixture of stereoisomers) was prepared from 26 using a similar protocol
described in Step 4a |

To 26 (Crude, 1.0 eq, ~1.69 mmol, ~0.7 g) in 1:1 acetonitrile and methanol (8
mL) at 0 °C was added a solution of trimethylsilyl diazomethane (4 eq, 6.78 mmol, 3.4
mL), the reaction mixture was warmed to room temperature, and stirred 3 h. The
solvent was removed in vacuo, and the crude residue purified by flash silica gel
chromatography (5:1 to 3:1 hexane/ethyl acetate) to give 28 as a racemic mixture of
enantiomers in the form of a pale yeliow oil (0.6 g).
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To 17 (1.7 g, 6.25 mol) in benzene (25 nm-) was added
pyrrolidine. The mxture was stirred at room
wao esopeostire for 2 h. It was then heated and -RGI/DE2007/014958
15 solvent was distilled. To the remai ning sol ution
allyl bromde in acetonitrile (10 mM-) was added and
the reaction was heated at 70 C for 16h. Sol vent was
evaporated, and the resulting residue was suspended
in 30 nL of dilute sodium bicarbonate solution and
stirred at 80 'C for 1h. T?ﬁ m xture was cooled to
r.t. and extracted with yl acetate 3 tines.
Cbnblned organi ¢ phases were dried over MgSOH4.
P@g{lon 20 of solvent to yield crude 21 which was
pur| i ed by colum chromat ography (et hyl
1 [

acetate/ hexane = 1:2) (yield, 800 ng, -40% . MC o
2008/ 0 ¥/ 15207/ 01495 eraf .e @
for prgggra oh of-£t aPiet co%&g&«%’g Si n? | ar >
procedure as degcripe ove i h the arternative r
to conpound 19, conpound 18 was added to 1A
EXAVPLE 3 R, Ar-ooCSZ'V'R4 OOA OV NO N Bn
N CO2Me N CO2Me23cF3 10 Step 1: 0 O Cl CO2Me, Et3N
CHCIS O Ctort N Bn N CO2Me 23 15 To 1

pi peri done dra
3o 509 R Py« 2 vl T lfofifigtie mu) at room
tempéiatbxreﬁ%staidmmyal sotutien (oljddcﬁqmemh)alSlmrlm@ eq7 0n$6 ymab 122 ul) in

CH?C%? g?%lgeénéf ltta& EEQ&?&PH“%% Glirredest; ro@nl?é’mﬁ@?atu?e 4 WL)The solvent
was (SRBYeA &7 VAPt POANenRAlpI FEIFU HreR RSy OnARg following reaction

step.0.078 nol, 6 ni-) was added, the reaction mxture
warmed to roomtenperature, and stirred 1h.

Step 5b
O TMS-1 (3 eq)
CHxClp, 1t S

COzMe

30 (Active isomers) was prepared from 28 using a similar protocol described in
Step 5a, followed by chiral HPLC separation.

To 28 (1.0 eq, 1.24 mmol, 0.5 g) in anhydrous CHxCl> (6 mL) at room
temperature was added iodotrimethylsilane (3 eq, 3.7 mmol, 0.52 mL) dropwise (30
sec) and the reaction mixture stirred at room temperature 2h. The solvent was
removed in vacuo, the crude residue dissolved in EtOAc (20 th) and 1N NaOH (15
mL), extracted with EtOAc (3 x 20 mL), dried (Na2SQ.), and the solvent was removed
in vacuo to give racemic 30 (0.44 g). The racemic material was then separated using
chiral HPLC to give the active enantiomer (drawn) of 30 as the earlier-eluting peak (~
0.2 g). Note: the chirality of the active isomer was determined using X-ray
crystallography. Chiral HPLC: Column: ChiralPak AD-5cm 20u; Mobile phase: 90/10
hexane/isopropyl alcohol; Conditions: 25 mL/min, 25 °C
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20 The volatiles were renoved in vacuo and the

resulting residue was taken up in 1 NHCI (100 m-)
wapashaeied w th hexanes (3 x 70 nL). The aquePCBEUBAYB014958

was then extracted with ethyl acetate (3 x 100 ni),

the conbined ethyl acetate |ayers washed wth brine

(1 x 50 nmL), dried (Na2SO4), and concentrated in vacuo

to give 23 as an orange oil (10 g), which was used

wi t hout further purification. Note: If the aqueous 25

| ayer retains some product,gdt can be conpletely

extracted using 10% i sopropyl alcohol in chloroform

WO 2008/ 005268 PCT/ US2007/014958 94 Step 2: 0 0

pyrrolidine, allyl bromde benzene, MeCN a ' CO2Me bN

%M% 23 24 5 To 23 (75.1 mmol, 11.8 g) in benzene

n?.) was added pyrrolidine (1 2 eq, _90.1 mol ,o
7 5 nmL) under Ar and the reaction sti rr efsSter
tresffperatured.5 h. The reaction flask was t

w thla Pean- rk trap and ted to reflux tor

S 1.3 'g'f’/and - - 8588%of Hremg engNEtUpon

cooling fo robom errperait I 10 @tlCisti on Qf al Ipgle

br oni de ( Rg, 97.6 nmoll g4 nl) in acetonitrile ¥

(70 m.) was added and the m xture was stirred at 70 N
overni ght. The solvent was renoved in vacuo and the g4
crude resi e was suspended in dilute (- 5% aqueous

sodi um bi carbonate solution (75 nL) and stirred for 1

h 74 a8@m<r‘+ngU9@|0u6ﬁc6ﬂ BQ (1D keopM. 92 paTalf 0168 g) lend 4-trifluoromethyl
mcou;@éjeo“as(ﬁﬁ g:d #flg%f’ﬂ 553;‘) ‘irg %%@légéb%ua&?b atbewhs atided HATU

tr at ed cuo.
(1.2 oqur2 BﬁcfainnOng)ffIOH@Wegu by disqpeppyieiiviaring &RG: ?sﬂ pimol, 1.7 mL).
The re%%&ﬁswa& Wém@é‘cﬂcﬁi'@om raneeé thienrhdAtBdstbad 5 ¥ Caamegnight. The

solvea_d%s aﬁé@ ctﬁ;w%]a% aqﬁlgm% c/rg#ﬁge%gi%a puig g 553ﬂ:9$h silica gel

chroma(;@mhm (1:1 hexane/EtOAc) to give 31 as an orange oil (Rf= 0.4, 0.9 g).

Step 7:

31 32

To a stirring solution of 31 (1.0 eq, 1.03 mmol, 0.54 g) in ethanol (10 mL) was
added KOH pellets (5 eq, 5.15 mmol, 0.29 g) and the mixture heated to 65 °C for 2.5
h. The solvent was removed in vacuo, the crude residue dissolved in water (10 mL)
which was acidified to pH 5 with 6N HCI, then extracted with EtOAc (3 x 20 mL), dried
(sodium sulfate), and concentrated in vacuo to give 32 as a pale red solid (0.50 g).
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OH CO2Me 24 25 Dry NaOH (5 eq, 0.2 nol, 8 g) under Ar

was added to 4-trifluoronethyl phenol (1 eq, 40 mol,
WG2®80)52630 extra dry THE (80 nlL) and the reactPORUS2007/014958

m xture was stirred at 25 roomtenperature for 2 h. A

solution of 24 (1.25 eq, 50 mmol, 10 g) in extra dry

THE (20 nL) was added with stirring for 20 mn at room

tenperature. The reaction mixture was then cooled.to

0 C, and extra dry chloroform (4.5 eq, 0.18 nol, 15

m.) was added dropwi se. TH® reaction nmixture was

warnmed to roomtenperature for 2 h and heated to 45 C

o ernight. The solvent was renoved in vacuo and the

%Iﬁe 30 redissolved in 200 nmL of 3N NaOH and washed

vvlth diethyl ether (2 x 100 nL). The pH was adj ust ed/@

to pH 1 with concentrated HCl, then the aqueouj; (\N
F;;Céﬁ}b extracted WO 20;08/ 005268 PCTF CQ

9 - HyL acetate g 200 n The }

extraftsl were dgied ov :i\(/g PRNEY ¢ er ed a d

CThe resulti es-r#t?e—z&’was used

N__O
tout

evapo .
furt hee ri facdt™on. tep 3b 0 CF3 'S CHCFs¢
F3C O O + THF, O 45 C N CO2Me OH N

24 24a 26 was prepared from24 using, a simlar

protocol ¥escribed in St%p 3a 10 To dry NaCH (5 e?f

14.6 mol, 0.58 g) in extra dry THE (6 nL) under. Ar
%gga%% %oﬁdti&rl 6P %%“ﬁ Wé&hb@mﬁﬁm& abh. 5( §)4%nd13§5(1 2 eq, 1.18

ord 3
mmolf 2 a5 ChRCH ALt et Slatner o Gt AT (1.2 q, 1.18
mmolh 0.4% ¢) Jollowednby wiisopospydethy@niing @nedga4s33 imimeh @85 mL). The
reacué_ﬁ Wds ﬂeﬁfbc? ?o 3% venQi?ﬁt8 Q‘he' §bl€é‘r‘itr\ﬂa§ émidvedlh (dcuo and the

crudecqqs&'t@: B\JMI? %troll ?[‘29 r?m oqraRF\y) (qujagmega&é{]EtOAc) to give
34 (Re=@pyy 3.96\g)a addl tion funnel over -30 min and stirred '
N&Q Qfgﬂbbé %%hes%véeh?égcﬁfcﬁtsugll& a%tf&ﬁ@dd@@n@ xture
to roomtenperature for h, then heated
to 45 C overni ght. The sol vent was rermved i n vacuo
agtep be alleaielogidation

0s0,4, NalO,
2,6-lutidine
3:1 dioxane/H,O o

To a stirring solution of 34 (1.0 eq, 0.93 mmol, 0.7 g) in 3:1 dioxane/water (10
mL) was added 2,6-lutidine (2 eq, 1.85 mmol, 0.2 mL), Osmium tetroxide solution (0.1
eqg, 0.09 mmol, 1.17 mL), then NalO4 (5 eq, 4.65 mmol, 1.0 g). The reaction mixture
was allowed to stir at room temperature 2.5 h then it was diluted with water (15 mL)
and extracted with CH.Cl, (3 x 30 mL). The crude material was used without further
purification. '

Alternatively an ozonolysis-based procedure may also be employed, although
the yields were usually lower.



redi ssolved in --20 nL of 3N NaOH and washed w th
diethyl ether (2 x 30 nL). The 20 pH was adjusted to
w@Rbog/00d266h concentrated HCl, then the aqueous BOI/US100TI014958
extracted wth ethyl acetate (3 x 30 nL).. The
conbi ned extracts were dried over Na2SO4, filtered
and evaporated. The resulting residue 26 was used
wi thout further purification. 25 Step 4a O TMS- CHN2
F3C O 0 F3C O OH MeCN MeOH OV O0C-rt N, N CO2Me
CO2Me 25 27 WO 2008/ 005268, / US2007/ 014958 96 To 25
(Crude, 1.0 eq, 11.6 mol, 4.5 g) in 1:1 acetonitrile
and nmethanol (58 ni-) at 0 C was added a sol ution of
trimethylsilyl diazonethane (5 eq, 58 mmol, 29 nl),
the reaction mxture was warned to roomtenperature,
and stirred overnight. The solvent was renoved in

vetep, 10arﬁ:¥ﬂ'ﬁ§'%ﬁ@6‘é‘°|t'é’§l Rmdnatient i ed by flash silica
gel 5 chro graphy (5:1 4 3:1 hex et hyl acetate) Q
to give T@a racem c mxt erO‘FN anti oners iq they

Fic LRr MR abe yell OWFm enFa J,
ﬁé’a e ar@t ea\ by chira gN, v
ena mey “(dr a%m o,fne 27 (I a en: g peak, 54
ng) . aI HPLC asm:  Chigal Bak AD- SCngNz,Q,, MobE
phas&~28/ 10 heX&ARREBLopy| (Al tohol ; Tonditi ons:l
nJmi n, C 10 Step 4b F3C F3C p Tl\/B— CHN2 - OS O
OH MeCN BOH S OV N, N-CO2Me GB2Me 26 28 15 28 37

(Mxture of stereoisomers) was prepared from 26 using

aTSol arln sltI?rrm rso}utlonlof 35 (1.0 eq, 0.026 mmol, 20 mg) and morpholine (5 eq,

0.132 mmol, 11.5 mg) in 1,2-dichloroethane (1.3 mL) was added NaBH(OAc)s (5 eq,
0.132 mmol, 28 mg) and the reaction mixture stirred at room temperature overnight.
The solvent was removed in vacuo and the crude residue was treated with 6N HCI at
55 °C for 1 h to convert the -OAc to —OH and/or pufified by HPLC-MS.

Step 11: Exemplary Route to Arylpiperazine Alkyl Amines

34 38
To a stirring solution of 34 (1.0 eq, 0.321 mmol, 240 mg) in EtOAc (3 mL) was
added Pd-C (10 wt%, 24 mg) and the reaction mixture purged with Hz. After stirring at
room temperature 2 h, the mixture was filtered through celite and concentrated in
vacuo to give 38 (210 mg) which was used without further purification.
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described in Step 4a To 26 (Crude, 1.0 eq, -1.69 mmol,
-0.7 g) in 1:1 acetonitrile and nethanol (8 20 m-)
W@008/065268s added a sol ution of trinethylsilylPCT/US2007/014958
di azonet hane (4 eq, 6.78 mmol, 3.4 nl), the reaction
m xture was warnmed to roomtenperature, and stirred 3
h. The solvent was renoved in vacuo, and the crude
residue purified by flash silica gel chromatography
(5:1 to 3:1 hexane/ethyl acetate) to give 28 as a
racem c mixture of enantid®krs in the formof a pale
yellow oil (0.6 g). 25 WO 2008/ 005268
PCT/ US2007/ 014958 Q7 Step 5a F3C/ \ O Owve TWMs-|

eq) F3C/ \ OO Cl2, rt NH NCO2Me 27 29_ 5
To 27 (16) eg,/\m nmol , 115 ng) in anhydgpus
stﬁ’@ rq/ke rature was adde sol.u O
| oot pirethyl st ane (3 eq, 0.86 mol, 2 \|\
d thexgagction thUI‘gStI ‘ room OH
tenperatlurey2 B The sol vent snwgs renoved

and the crudgresi due used diTecty in the_f W ng
reacti orfsC 10 Step 5b FBC OF3C O O ~
S Ove S OE[_CRC2, rt N~ NH C2M 28 30 1530N
(Active iso was prepared from 28 using a simlar
prot ocol desasi bed in Step 5a, foll owed by chi3eal
HPLC separation. To 28 (1.0 eq, 1.24 nmmol, 0.5 g) in

s esonrat e 15 SR RS i MBNHET 2 mb) ws
heatdBfb 90 °C for 1h then concentrated in vacuo to give crude 39 To the residue in
CHCl; (10 mL) was added solid K2CO3 (~50 mg) and the mixture sonicated for 5 min.
The salts were removed by filtration and the filtrate concentrated in vacuo to give 39
as a pale yellow oil (108 mg). (observed [M + H]*: 715.28)

DMSO, (COCl),
EtzN, CH,Cly

39 40

To a stirring solution of (COCI), (2 eq, 0.302 mmol, 26 uL) in CH2Cl, (3 mL) at
— 78 °C was added DMSO (4 eq, 0.6 mmol, 43 uL) dropwise (~30 sec) and the
solution stirred 10 min. A solution of 39 (1 eq, 0.15 mmol, 108 mg) in CHzClz (3 mL)
was then added dropwise (1 min) followed by stirring at — 78 °C for 30 min. Then
EtsN (4 eq, 0.60 mmol, 84 uL) was added, the reaction mixture warmed to 0 °C, and
stirred an additional 30 min. The reaction mixture was concentrate in vacuo and used
without further purification.



10

15

20 sec) and the reaction mxture stirred at room

tenperature 2h. The sol vent was renoved in vacuo, the
weewdoonessi due di ssolved in Et QAc (20 nli) and RGU/NSZOBY/014958

(15 L), extracted with EtQAc (3 x 20 nL), dried

(Na2SO4), and the solvent was renoved in vacuo to

give racemc 30 (0.44 g). The racem c material was

then separated using chiral HPLC to give the active

enanti omer (drawn) of 30 as the earlier-eluting peak (

25 0.2 g). Note: the chirajgay of the active isoner

was determ ned using X-ray crystallography. Chiral H

PLC. Colum: Chiral Pak AD-5cm 20 t; Mbobil e phase:

90/ 10 hexane/i s@gptypyl al cohol; Conditions: 25 rrU @]

25 C WD 2008.Q052 PCT/ US2007/ 014958 98 _ St

F3C O @ | F3¢ O 5=/ / S dH F3CeATU, | Pr é; N

1 5 To a sti r@’s@a_

?@\&68 g) and 4-tr$

i ¢ Jaci d (1.2 e® rRormlinerol , 0. 45 i

Cb.\
)

ni cot i

(20 nl) e was added“qwc) 1 2 eq 2.35 I, 0.9
g) fol kgwed lby diisopr (5 dgC-9-8 Mol ,
1.7 m). ellreacti on was vvarmsd to roomte et\ature

t hen heat ektW¥ 45 C overnight. The solvent

renmoved in vacuo and the crude residue purifigd by
flash silic® gel .10 chronatography (1: 1 hexahe/ Et OAc)
to give 31 as an orange oi | = 0.4, 0.9 g). Step 7:

O18 a kakriry s&Mioh3$ 481(1.5 &y, N) &K%'mo@t fblrhbﬂanﬁfm&phohne (4 eq,
0. OSS(FBC F C 2t g)l?\’l Irﬁ]}&yé dlﬁf]f &o%?ap%yéctehl ngF%ofSt hﬁ.? o&ro%% was added
NaBH(OAc)a (4 eq, 0.056 mmol 12 mg) and the reactlon mnxture stirred at room
temperature overnight. The solvent was removed in vacuo and the crude residue

purified by HPLC-MS to give 41. (observed [M + H]": 784.46)

EXAMPLE 4

General scheme to prepare ortho-N-Acyl arylpiperazine related target

- compounds

4 p4 )
\_/_@:n
pd
@]

N

R
P HATU, iProNEt
NO> O CH,Cly N
) }
N
H
a2

43 R'/l*o

44

To a stirring solution of 42 (1.2) and 43 (1.0 eq) in CH2Cl> (0.1 M) and iProNEt
(5 eq) was added HATU and the reaction mixture stirred 2-16h. The mixture was
concentrated in vacuo and purified by flash silica gel chromatography to give 44.



added KOH pellets (5 eq, 5.15 mml, 0.29 g) and the
m xture heated to 65 C for 2.5 h. The solvent was

w0 egmwetes n vacuo, the crude residue di ssol vedPCHUSEDEO14958
(10 m.) which was acidified to pH5 with 6N HCl, then
extracted wth EtQAc (3 x 20 nL), dried 20 (sodium
sul fate), and concentrated in vacuo to give 32 as a
pale red solid (0.50 g). WD 2008/ 005268
PCT/ US2007/ 014958 99 Step 8 OOMN F3CNJ O F3C
OH O-" (N ATU, i Pr2NEt Qgg HNO+ NCHCI2 NO
F3C, AcO*~OIl F3C ~ NN 32 33 34 To-a stirring
solution of 32 (1.0 eq, 0.99 mol, 0.5 g) and 33 (1.2

eq, 1.18 5 mmol, 3 9g) in CH ZCS&O m -) room
tenperature was a deq HATU (He: By 'Y g 1 ,.10.45
g) followed by dil syl et hyhaw BRrF(5 eq, 3 NhiD| |
0.85 nL). The reagyion washeated to 45~ C i ght.
The sol vent was rgnoved in vacuo and the g j

resi due purified | ash silica gel chromat aphy

(1: 1 hexane/ Et QAc) oglve 34 (Rf = 0.4, 29

Not e; various amRméssanvere used for simlar R&m t|on

reactions. Step 9:a4al kene oxidation Ol N O#®CNO

F3C ~ N O Gs04, Na104OL326Iutidines-OOAc N O

QAc 3:1 dioxane/H20 N O F3C , F3C/ N
Method 1: To a stirring solution of 44 (1.0 eq) in ethyl acetate (0.1 M) was

added 5% palladlum on carbon (20 wt %), the reaction vessel was purged with
5 hydrogen, and stirred under ballon-pressure hydrogen for 2h. The reaction mixture
was filtered through celite and concentrated in vacuo to give 45 which was used

without further purification

Method 2: To a stirring solution of 44 (1.0 eq) in DMF (0.1 M) was tin (Il)
10 chloride (2 eq) and the reaction mixture stirred at room temperature 16. The solvent
was removed in vacuo and the crude residue purified by flash silica gel

chromatography to give 45.

R R
| s I Ya
= NH HATU, iProNEt =
2 CH,Cl, :
N N
[ j na-cozH [ j
N
R~ ~O R O
45 46

15 : ' .

To a stirring solution of 45 (1.0) and R™-COzH (1.0 eq) in CH:Cl> (0.1 M) and
iPr.NEt (5 eq) was added HATU and the reaction mixture stirred 2-16h. The mixture
was concentrated in vacuo and purified by flash silica gel chromatography or HPLC-

MS to give 46.
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N 34 35 15 To a stirring solution of 34 (1.0 eq, 0.93
mmol, 0.7 g) in 3:1 dioxane/water (10 nl-) was added
wQ2@8loe268li ne (2 eq, 1.85 mmol, 0.2 nlL), Osm uPCT/US2007/014958
tetroxide solution (0.1 eq, 0.09 mol, 1.17 nL), then
Nal04 (5 eq, 4.65 mmol, 1.0 g). The reaction m xture
was allowed to stir at roomtenperature 2.5 h then it
was diluted with water (15 nL) 20 and extracted with
CH2C1 2 (3 x 30 nmL).. The crude material was used
wi thout further purificatyjgn. Alternatively an
ozonol ysi s-based procedure may al so be enpl oyed,
al though the yields were usually |lower. WO _
2008/ 005268 PCT/ US2007/ 014958 100 Step 10: Exanple
Reductive Am nation N ~ | OO%M Ol FCN_J
p F3Cso CON O3 NO F3 ,0.- s - N1- OH
Ot NO~O- O N O norpholine NaBH(OAc) 3 F3C 6N HCI

F8Enefalp it st preparatiohExample 64 N 35 36 37
5 To a.stirring solution of 35 (1.0 eq, 0.026 muol, 20

ng) and gor phol iArJE( , €d, 0.132 [, 11.5 ng) igh
1, 2-di chl.or oet hangg( 1.3 m -) was ed NaBH( OAc) 3, (5
eq, O. mTqI, 28 ng)_and the g€asti ea—m-xtur
stirred roomtenperature overn=ght. The sol

was renoy£dTi n vagid8sand the crudeggesi due was trgpped

with 6N HO at 10*55 C for 1 h to convert the -CQAc to

-OH and/or purified by HPLC- M5, Step 13::C Exenpl ary

Route to Aryﬁpi perazine Al kyl Amnes 3 Ar
o

R, X
52a,R; =Ar.R,=H 0 , N
52b S~ CO-H
52¢ L/j! No CH;
N F CF; 54

CH;
e

ZCF,

53

1) Suzuki coupling for preparation of 3-aryldihydropyrrole (50):

A pyrex tube or a round bottom flask charged with powdered KaPOs (2.5 equiv)
and PdClx(dppf) (0.05 equiv) was evacuated then backfilled with nitrogen (repeated
twice). A solution containing triflate 47 (1.0 equiv) and either a commercially available
or synthesized boronic acid (or ester) 48 (1.05 equiv) in 5 % aqueous 1,4-dioxane (3
mL) was added under nitrogen. The resulting mixture was heated at 55 °C until
complete. The reaction was followed by TLC and completion times were typically 1-
24 hours. The reaction mixture was allowed to cool to room temperature and the
solvent removed in vacuo. The crude residue was diluted with EtOAc (5 mL) then
washed with saturated aqueous NH.CI (5 mL), saturated aqueous NaHCO3 (5 mL)
and brine (5 mL). The organic layer was dried over MgSO.,, filtered and the solvent
removed in vacuo. The crude product was purified by Combi-flash or flash
chromatography (silica gel, hexanes/ethyl acetate) to afford 3-aryldihydropyrrole 50.
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ONF3CN,) OFBCONJ O 01. | OAc S OAc N O H2,
Pd-C NOEtQAc F3C | F3C N 6-J 34 38 15 To a
W@ 20081003268 sol ution of 34 (1.0 eq, 0.321 mmol, PADUSP7/014958
in EtOAc (3 mM-) was added Pd-C (10 wt% 24 ng) and
the reaction m xture purged with H2. After stirring at
roomtenperature 2 h, the mxture was filtered through
celite and concentrated in vacuo to give 38 (210 np)
whi ch was used wi thout further purification. 20 WO
2008/ 005268 PCT/ US2007/ 014-9@ 101 OI NON F3C/ O
,,)OF3C-05~'ON,,) S] CAc H NOG6N HC N O
F3C 5~:;" F3Ci I NN 38 39 A stirring solution of
38) Slil[é equpling5or prepardi?én of)3-aryla@ihydliogytrole (50)as
heated to 90 C for 1 h then concentrated in vacuo to
give crude 39. To the residue i 0 m-J. _
wds Prdctibeopr @ rRucEPqan Hiagk %}?dg?ﬂéﬂ"%i‘f( %%0 equiv), PdClz(dppf)
(0.10S6qlivREeE {rifatd 47 (1.0TbquispMas weacuateabireth backfilled with nitrogen

_ (repe]c *%{vsgééfn ;%Blé%ﬁ%ef g{ {T{Lj;\/\?asl‘:gﬁqggtfoﬂ?%goﬁéﬁtﬁnhng (2.0 equiv)

and thﬂe#esumgzsyxturwheﬁ eNB5 G CoupBECPTBIese T RS @actugn was foliowed
by TUERAD 2ofhgiBtiofttithes Wéel igpNally 3-18 hours. The reaction mixture was

allowed to cool to room temperature and the solvent was removed in vacuo. The
crude residue was diluted with EtOAc (10 mL) and washed with water (5 mL), 10%
aqueous citric acid (5 mL), saturated aqueous NaHCO; (5 mL) and brine (5 mL). The
organic layer was dried over MgSO,, filtered and the solvent removed in vacuo. The
crude product was purified by Combi-flash or flash chromatography (silica gel,
hexanes/ethyl acetate) to afford 3-aryldihydropyrrole 50.

General procedure for hydrogenation of 50 to 3-arylpyrollidine (51):

Compound 50 was taken up in solvent, typically methanol or a mixture of
methanol and acetic acid (2:1) then sparged with nitrogen. Then under a bed of
nitrogen the catalyst chosen from 5% Pd/C, 10% Pd/C or PtO, was added in one
portion. The atmosphere over the reaction was evacuated and then backfilled with
hydrogen (repeated 3 times). This could be accomplished with either a hydrogen
balloon or at 50 psi in a Parr shaker. When the reaction was complete the catalyst
was removed by filtration and the solvent removed in vacuo to afford 3-arylpyrollidine
51 which was carried forward without further purification or, if needed, purified by
Combi-flash or flash chromatography (silica gel, hexanes/ethyl acetate).

General procedure for deprotection of 51 to pyrrolidine (52):

A solution of 51 in DCM (0.5 mL) was cooled to 0 °C and a mixture of
TFA/DCM (1:1, 1.0 mL) or 4 M HCI in 1,4-dioxane (0.5 mL) was added. The reaction
mixture was allowed to warm to room temperature then stirred for 30 to 60 min. The
solvent was removed in vacuo and the residue dissolved in DCM or toluene (5 mL)
and the solvent removed in vacuo (repeated 2-3 times) to afford pyrrolidine 52 which
was carried forward without further purification.
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"FSC F3C N N 10 39 40 To a stirring solution of
(CaCl)2 (2 eq, 0.302 mol, 26 uL) in CH2CI 2 (3 nL) at
W0 2008/065268s added DVSO (4 eq, 0.6 mmol, 43 ul)Pdr/ofanse14958

(-30 sec) and the solution stirred 10 mn. A solution

of 39 (1 eq, 0.15 nmol, 108 ng) in CH2CI2 (3 m-) 15

was then added dropwise (1 mn) followed by stirring

at - 78 Cfor 30 min. Then Et3N (4 eq, 0.60 mmol, 84

uL) was added, the reaction mxture warnmed to 0 C, and

stirred an additional 30 njgg The reaction m xture was

concentrate in vacuo and used w thout further

purification. 20 WO 2008/ 005268 PCT/ US2007/ 014958 102

OGewnéral Npriotedurd forOcE&@liﬁg)bfl\Bc 53 torpyroolidinel 52 providing
exam%d % Q NaBH( QAc)3 \i F C 1, 2-dichloroethane F3C s N

To a stirring solutlon of 40 (1.0 eq, 0.014
mol , 10 rrg) and norpholine (4 eq, 0.056 nmol, 5 ng)

i B- I\Jtleﬂ1 pRoINRS (8 meéqaﬁy Iv@a@(addieﬁltd‘r‘dérhbxym awg 53 (1.0 equiv),

HATL?gg?ﬁa%wvﬂsQ H&Qﬁ@r ?I Ay é’glqrqh%r ogrghzgﬂy nﬁﬁe@&llf&%ﬂiﬁe pyrrolidine
building élecigheb, tha sysithesizeguyriobsineshuil ing blerk 226 (1.19=2.0 equiv) and

in DIQIFUA®.4-a56d¥sL). PUrmHe Q@sbulnﬁplsﬁldi@)rt owgé Vetiddd overnight at room

tempé@?sr%revtﬁgje%r eﬁal}r_']éﬂ‘(ﬁ tsl%ve[{ﬁ E%(Ag/erp'bg\ﬁépe'r%gzvlgggsr alTr{e esidue was
dissolvedgin EtdApodndslL)Rard mjashed n@hOsamated maygausy NH4CI (5 mL),
satur%@&ué&s NaHCO; (5 mL) and brine (5 mL). The organic layer was dried
over MgSO,, filtered, and the solvent removed in vacuo. The crude product was
purified by C18 preparative HPLC and freeze-dried from water/acetonitrile (1:1, 2 mL)

and 2N HCI (0.2 mL) to afford 54.

Modification on Example 55

F
F3C
F;C F 3
OH O
OCH,4 !
O N N g
o N 5 5
(e, Sa i
N CH;

CH | : CH;
X 3 o) SN o SN
o N . I 56 I 57
F3C 3 3

=

Preparation of compound 56: Sodiumthioethoxide (165 mg, 1.96 mmol) was
added in one portion to 55 (134 mg, 0.20 mmol) in DMF (4.0 mL) and the resulting
suspension was heated at reflux. After 3.5 h the reaction mixture was allowed to cool
to room temperature, additional sodiumthioethoxide (99 mg, 1.18 mmol) was added
and the reaction mixture was heated at reflux again. After 1 h the reaction mixture
was allowed to cool to room temperature, poured into saturated aqueous NH,Cl (20
mL) and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were
washed with brine (20 mL) then dried over Na;SO,, fitered and evaporated to
dryness. The crude residue was purified by C18 preparative HPLC and freeze-dried
from water/acetonitrile (1:1, 2.0 mL) and 2N HCI (0.2 mL) to afford 48 mg (37% yield)
of 56 as an off-white solid: MS (ES|) m/z 668 [CazHa2F7N3O4 + H]".
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2 N+ R~-CHNCNJ CHJIN 42 43 RO 44 15 To a
stirring solution of 42 (1.2) and 43 (1.0 eqg) in
wWERRehEs269. 1 M and i Pr2NEt (5 eq) was added MATUSRNTI014958
the reaction mxture stirred 2-16h. The m xture was
concentrated in vacuo and purified by flash silica gel
chromat ography to give 44. WO 2008/ 005268
PCT/ US2007/.014958 103 R R H2, Pd-C, Et OAc ~ NHor
NO2 snCl2, DMF 2 CN) NN (N R .1,, O' -,---0O 44 45
Method 1: To a stirring sojgtki on of 44 (1 0 eq) in
ethyl acetate (0.1 M was added 5% pal | adi um on car bon
(20 Wt %, the reaction vessel was purged with 5
hpdepaeationrst ebmpaund ifer Toad sospensios uwie56y(dFomgn 0.024 mmol)
r e
and é%ﬁcﬁ%ﬁg Wﬁ%oﬁﬁg{ ﬁg?a?&% ‘BIaF t@@ rhi) I(A%rs Qd&@ﬂ %Brbmoethyl methyl

and In vac
etherydbe ragatinpumixture mas StiFee; 39U tﬂg?ﬁﬁfa“fe %efé"% then poured
into satiratéd G@olsi NR,Ci (#d roll) @ndogxtracteVFwiti) . ethi) aceiate (3 x 5 mL).

tin (11 0 d h
Tho &dfi i qoHhiE IS CEPIE AT G4H5,AE9D) A T ver NSO
filterede lape ceviaposaleso tan@ryngsser udder &‘l’%ereﬁﬁ’ﬁ‘? i \é’éSbP“”f'ed by C18
prep d‘rhﬁ*&@ FWLCC@&ﬁ'eezeCdﬂmwmbyat@logum&e ¢a1, RRmbHand 2N HCI

(0.2 mL) | {0 4h67a & I\gw(?i}% el ors7 db B vnif@séidH € J NN

o N s &
(jé\ o AcO O HO
N N
N CH; “ CH; CH,3
(o) =N O N 58 (o) N
| 56 | | g %
F,C7 NF FyC FyC

Preparation of compound 58: To a suspension of 56 (48 mg, 0.072 mmol)
and Cs,COj (35 mg, 0.107 mmol) in DMF (1.0 mL) was added 2-bromoethyl acetate
and the reaction mixture was stirred at room temperature under nitrogen. After 4 h the
reaction mixture was poured into saturated aqueous NH,CI (20 mL) and extracted with
ethyl acetate (3 x 15 mL). The combined organic layers were washed with brine (20
mL) and dried over Na>SO,, filtered and evaporated to dryness. The crude residue
was purified by C18 preparative HPLC and freeze-dried from water/acetonitrile (1:1,
2.0 mL) and 2N HCI (0.2 mL) to afford 32 mg (59% yield) of 568 as a white solid: MS
(ES)) m/z 754 [C37HasF7N306 + H]'.

Preparation of compound 59:

59 was prepared from 58 in a similar manner as described in the EXAMPLE 3,
where 39 was made from 38.
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R--'"2zz~—-OR-~-045 46 15 To a stirring solution of
45 (1.0) and R'-CQ2H (1.0 eq) in CHC2 (0.1 M and
wo RogmieE6éf 5 eq) was added HATU and t he reacti oPCTUK100T/@14958

stirred 2-16h. The m xture was concentrated in vacuo
and purified by flash silica gel chromatography or
HPLC- MsSt ogi ve46. WD 2008/ 005268 PCT/ US2007/ 014958
104 EXAMPLE 5 General procedures for preparation
Exanple 54 5 Boc ArB(OH)2 oc Boc N 48 INN + or 47
Orf Ar49 3 50 Ar 51 Ar HR3g/ Ar a R F3SCONR2
52a, Rl = Ar;, R =HONO 52b C CO2H CH3 52c NON
CF3 54 N\ O53 CH3 / LCF3 1) Suzuki coupling for
preparation of 3-aryldi hydrEXAMBLE 650): 10 A pyrex
tube or a round bottom flask charged with powdered
K3PO4- (2.5 equi vlﬁ:ﬁand PdCl 2(dppf) (0.05 equiv) was

cGampevndexampleR@i | | ed with nitrogen (repeated
twice). Asolution containing triflate 47 (1.0 equivV)
and either a conmmercially available or hesi zed
boronic acid (or ester) 48 (1.05 equiv % aqueous
1, 4-di oxane (3 m-) _ add.eddmd%;u\ trpgen. The
resul ting mixture mswﬁ%@,@g NtHN 15
conpl ete. The reaction wA ol L TLC jand
conpletion tinmes were typical OH
_~_-CF3
N l

Step 1:
Br ’
57 om0
N ’ HN
Boc HZN 052003, DMF 2HC| \/\OMe
61 2. 4M HCL/dioxane ' ' 62

To the amine 61 (163 mg, 1 equiv.) dissolved in DMF (3 ml) added the cesium
carbonate (3 equiv.) and the bromoethyl methyl ether (1.2 equiv.) and heated at 65 °c
overnight. If starting material remained, additional bromide and tetra n-butyl
ammonium iodide were added and the reaction mixture refluxed (2 days). The
mixture was diluted with water, extracted with ethyl acetate, washed with brine (50 mL
x 3), dried over sodium sulfate, and concentrated in vacuo. The crude product was
purified via flash column chromatography ( Analogyx, 10-80 % ethyl acetate-hexane)
to afford the Boc-protected precursor of 62 as a pale yellow oil ( 30 mg, 16 %) with 68
% of starting material recovered. The Boc-protected compound was dissolved in 4M
HCUL/Dioxane (5 mL) and stirred for 30 min at room temperature. The solvent was
removed in vacuo to give 62 which was used without further purification.
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24 hours. The reaction m xture was allowed to cool to
roomtenperature and the solvent renpved in vacuo.

wab@spoozee resi due was diluted with Et OAc (5 neQT/URINT/014958

washed with saturated aqueous NH4ClI (5 nli), saturated
aqueous NaHCO3 (5 ml-) and brine (5 nL). The organic
| ayer was dried over MgSO4, filtered and the sol vent
20 renoved in vacuo. The crude product was purified by
Conbi -flash or flash chromatography (silica gel,
hexanes/ et hyl acetate) to @fd ord 3-aryl di hydropyrrole
50. WD 2008/ 005268 PCT/ US2007/ 014958 - 105 2) Stille
coupling for preparation of 3-aryldi hydropyrrole (50):
Astep @x tube or a round bottom flask charged with KF
(3.0 equiv), PdC12(dppf) (0.10 equiv) and triflate 47
(1.0 eqU|v) was evacuated éhen backfilled w

FsC t 5 (repe omd, 4- Di oxane (
m" owed by 5522 A 2.0 equiv) and "&\/
resul tj_ng i xturePdmat edlatngmo C un'f‘i’ﬂ E‘Bliin'pl ete. T

reactiopf was_followed by TL and n tines re
wer'€“typhical |y 3-18 hours Q reaction mixture was [ 1
allo cool to roomte Mture and the sol vent

was rgqroved in vacuo. The 6 rude residue was diluted es
wth EtOQAc (10 m-) and washed with water (5 nlL), 10%
10 aqueous citric acid (5 nL), saturated aqueous

'\Kmd\ﬁa@mép@f@d thrbuigh Hydndgenalion ofoB hafulloweayly the hydrolysis

of mqmﬁylv%%tgé H mn%?%btl dé o‘?tgor@ﬂabg%eceg{ vi88Y 4L FR%eHbed in the

was purifie

EXAMBEE: 3| wheror38 | wan iansied opapmt @nd |3@a"bae‘i prepared from 31
respe@ﬁ%@Y?S/ ethyl acetate) to afford 3-aryldi hydr opyrrol e
50.

5 CGeneral procedure for hydrogenation of 50 to

3-arylpyrollidine (51): Conpound 50 was taken up4

sol vent, typical met hanol or a mxture of tﬁzgl
apd acet ic @ °1) then spargedFi ni hen
und 1’/ ) Nof) (trogen the catalyt/ oM 5%
Pd/ 1Q¥ or 02 was added in one I on. H
The at pRere over Mfe reaction was evacsabted®and

This coul d e|ac%onpllshed with either a hygrogen

bal | oon orN 50 psi in a.Parr shaker. Wen t*he

reacti on wgg conplete the catalyst was renogged by

filtration and the solvent renoved in vacuo to afford

3-aryl pyrollidine 51 which was carried forward
wiGdmopouhdréhwaspuséed o za icowpling repctier with ingrmediale 64 to yleld

t hen backf i%E/dCFvvlth hydrogen (repeated 3 tj ¥,

omp@blndz%sooffe /ﬁodn@lsﬁoo'wafé erhfcanaicrar epmpolRdl 66aaccording the

h | dure f
TR rRP gt Mneiep P, BYPAIAE (52) A sol uti on of

51 in DCM (0.5 nL) was cooled to O C and a m xture of
3%%[5%% étarhpld 68 M) or 4 MHC in 1,4-dioxane

) was added. The reaction mxture was all owed
to warmto roomtenperature then stlrre for 30 to 60
mn. The
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sol vent was renoved in vacuo and the residue dissol ved
in DCM or toluene (5 nL) and the solvent renoved in
wo 2080026 peat ed 2-3 tines) to afford pyrroli dPEEEUSR07/014958
which was carried forward w thout further
purification. WO 2008/ 005268 PCT/ US2007/ 014958 106
CGeneral procedure for coupling of acid 53 to
pyrrolidine 52 providing exanple 54:
4- Met hyl nor phol i ne (5.0 equiv) was added to carboxylic
‘acid 53 (1.0 equiv), 5 HARY (1.2 equiv) and either
3-arylpyrrolidine 52a, a commercially avail abl e
pyrrolidine building block 52b, or a synthesized
pyrrolidine building block 52c (1.0-2.0 equiv) and in
6q,4-0.6 m.). The resulting solution was stirred
overni ght at room tenperature under N2. The sol vent
was renmoved in vacuo. The residue was dissolved in
Et OAc (5 nL) and washed w th saturated agqueous NH4CI
(5 nm), 10 saturated aqueous NaHCO3 (5 nL) and brine

(5 nmL). The qrganic |layer was dried over MgSO4,
filtered, he sol vent jenoved in vacuo. The cr @
pr odu riff W& epar ati ve HPLq/aﬁdl

d:léf fromwa r/acetonltrlle(ll
\% 7HL) t l\/bdifica?f’%n on
Exarrple 55 F F F CHshEREM . F3CP 30 OCHS
\NOIﬂ1OOOOH3COCN)NC)t-- CNCHSOI (e0,C
53 O 56 /IN57 NFCF FC Preparat| on of conpound

56: Sodi unt hi oet hoxi de (165 ng, 1.96 nmmol) was 20

agdafei dmpRes P30 ATY, 110e§biv() Meds added 1RO anitbthlorideDi&Fequiv,
0. 22051-@ ?aﬁb)lﬂ?ﬁgr@h%@ e%”#ér@ SHSRERE! @?I\X"Qﬁdhﬁ@t F?Cﬁ’én mixture

ct ion mxture was a
stirred oveought. t Bhe sainture was diluied withyathyl 3retate, washed wnh brine, dried

over SSluEntR6! Bad icdncERPatdd inlvabionMhe cnide praditdt was purified via
flash column chromatography (10-40 % ethyl acetate-hexane) to afford 300 mg of 67 (
85 %) as a yellow oil. ’

Ns I N

68 66
To compound 67 (50 mg, 1 equiv.) was added a solution of HCI in
dioxane (4.0 M, 5ml) at room temperature with stirring. After 30 minutes the reaction
mixture was concentrated to dryness to give the deprotected form of piperazine 67.
The crude product (white solid) was used as it is for the coupling with intermediate 64
to yield compound 68. Compound 66 was generated from compound 68 according the
general procedure used in the present invention.



and the reaction m xture was heated at reflux again.
After 1 h the reaction m xture was allowed to cool to
WO o@aloesper at ure, poured into saturated aqueoRGI/Ns2CI/014958
(20 25 nL) and extracted with ethyl acetate (3 x 20
m.). The conbined organic | ayers were washed with
brine (20 nL) then dried over Na2SO4, filtered and
evaporated to dryness. The crude residue was purified
by C18 preparative HPLC and freeze-dried from
wat er/acetonitrile (1:1, 24f9nL) and 2N HCl (0.2 nlL)
to afford 48 ng (37%vyield) of 56 as-an off-white
solid: M5 (ESI) mz 668 [ C33H32F7N304 + H'. 30 WO
2008/ 005268 PCT/ US2007/ 014958 107 Preparati on of

c 4 pensi on of 56 (16 ngy, 0.024 mol)
a%gg&g’?){éﬁ%%&s%? mol) in DVF (0,.4~qL) was

added 2-bronoet hyl nmethyl ether. The reon m xt ure
t e

was stirred at room teggerature ov@ pour ed
d wﬁf@cted
W th ethyl acetate(SXSHI%'.(b T cagnbilngd organic

into saturated aqueous N

| ayers were washed with brine (107mL); dried over
Na2SO4, filtered and evapor at yness. The crude
residue was purified by C18 prepar tiv&__ HPLC and
freeze-dried fromwater/acetonitri eI 2, 2.0 nL) and
2N HCl (0.2 nL) to afford 8 ng (#i%Yield) of 57 as a
white solid. F F3C F3C F3C CH o ONON CTJo O
AcOOHO :t-N-t-", NAi3 N CH3 CH3 Ol N56 OO0
59 10 3C FC Preparation of conpound 58: To a
suspensi on of 56 (48 ny, 0.072 mmol) and Cs2CO3 (35

ng, 0.107 mmol) in DMF (1.0 nL) was added 2-br 3
acetate and the cti oﬁ’@re was sti rrexj_,,?tmroo
tenperature d trogen. ef 4 hthe 15 rg/’tiqp—_-o
m xture wag poured into sat;rBCmd aqueous NHAC 0

) and;oex'f'ﬁacjt dbNwith ethyl acetate.(3 x 15 nl). The
conbi ned organi c | ayers anemediovesibetiew t h brine (20

5 m.) and dried ofdr Na2SO4, filtered and evaporated
dryness. The crude residue was purified by C18

%ﬁg‘%\%@g{% nfiﬁ,&ﬁs%ﬁ?'ﬁ ;Yﬁg Zﬁfegairgﬁoli '&Mnhibitors 69 was synthesized
according the procedure described for the preparation of 67. The crude product
(white solid) was used as it is for the coupling with intermediate 64 to yield compound

10 69.

Compound examples 71, 72

15



10

15

20

2.0 mL) and 2N HCl (0.2 nL) to afford 32 ng (59%
yield) of 58 as a white solid: Ms 20 (ESI) mz 754

W B3BIERFN306 + H . Preparati on of conmpound 5BCT/BS200E614958
prepared from58 in a simlar manner as described in
t he EXAMPLE 3, 25 where 39 was nmade from 38. WO
2008/ 005268 PCT/ US2007/ 014958 108 EXAMPLE 6 Conpound
exanple 60 F3BC ON NI HNS 6'010H rCF3 N 5 60
Step 1: \ ' Br \' N Ow _ JN Boc NvJ H -N Cs2C03, DWF
2HC1 HN,, ~~-Ov 10 61 2. 4MAHCUdi oxane 62 To the am ne-
61 (163 ng, 1 equiv.) dissolved in DM (3 nml) added
the cesium carbonate (3 equiv.) and the bronoet hyl
methyl ether (1.2 equiv.) and heated at 65 C
overnight. If starting material renmained, additH&h

brom de and tetra n-butyl 15 ammoni um i odi de &
added and tacti onsig e~refPhuxed (2 q_a?g\ Th
m Xt ur, ut ed V\AtWr, extract edyp \e%

3 hyl

aggt aje ed wit W50 mi x 3), dried over \L

>E/o Numsul fate, and,cof¢RAIHdLad | n vacuo. The equde o
roduct W8s purified via flash col unm chromat ography \

( Anal ogyx, 10-80 % ethyl acetate-hexane) to afford

t he Boc-protected precursor of 62 as a pale yellow oil

(30 ng, 16 %9 with 68 20 % of starting materi al

rﬁqgé&ed. The Boc- protected conmpound was di ssolved in

4 JDi oxane (5 nL) and stirred for 30 min at room

tenperature. The solvent was renoved in vacuo to give

6 T onhisolutivas ot sechré iciadlyt avaitatie Bquipiperazine @3 (Mpmmol, 2.8 g) in
DMF 328829526 oS e A14 21 4238addB8 KGR (' equiv, 20 mmol, 2.8 g),
followed by 1.5 equiv of Bromo-2-(2-methoxyethoxy)ethane (15 mmol, 2.75 Q).
Reaction was stirred at 85°C for 3 days. Reaction was diluted with ethyl acetate and
washed with water and brine. Organic layer was dried over MgSO4, fitered and
concentrated down. '

~

Step 2:

HCI in dioxane (4.0N, 100 mL) was added to the above residue and reaction
mixture was stirred for 2 hours before it was concentrated to dryness to provide 74 as
a light yellow solid. Compound 74 was used in a coupling reaction with intermediate
64 to yield compound 71. Compound 72 was generated from compound 71 according
the general procedure used in the present invention.



10

00 F3Cp, 0O OMF3IC 0. OMe F3C S 0.. OH H2/10%
Pd(C) NOKOH EtOHNONOG65 CF3C/ F3SC F3C N N
WB100880848 5 Acid 64 was prepared through hydrpgEOS200T014958
of 31, followed by the hydrolysis of nethyl ester 63.
Simlar reaction conditions have been used as
described in the EXAMPLE 3, where 38 was prepared
from34 and 32 was prepared from 31 respectively. ~I
NPl F3C~N\ F3Cr ONHN nNN HNO S1 Ow No
10H OOCFR3/ CF3 ~I N 19485 60 Conpound 62 was
used in a coupling reaction with internediate 64 to
yi el d conpound 65. Conmpound 60 was generated from
compound 65 according the general procedure used in

t orﬂ;ﬁﬁﬁﬁﬁkﬁwéiﬁl. 15 Conpound exanple 66 i F3C O
N . ~CO2H

e oY

(\ N /Q : HCI
1) K,CO3, DMF
o N\/) HO
>|/ \ﬂ/ 2) 4.0N HCl/Dioxane 76
o 73 L

Step1:
Intermediate 76 was prepared following the same procedure as describe in

Compound example 71, replacing in step 1, Bromo-2-(2-methoxyethoxy)ethane with
ethyl bromoacetate.

76 77
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N O CF3 N~ 66 WO 2008/ 005268 PCT/ US2007/ 014958 110

Step 1: 50~ NC Ovw rN _ J BocN, H2N O _ Boc' HN
WELBBI0DEV 67 61 Me02C To the amine 61 (250 P@I/US2007/014958

equiv.) was added the acid chloride, (2 equiv,

0.220m, ) and Et3N, (3 equiv, 0.476nl, ) in 10 nL DCM

and the reaction mxture 10 stirred overnight. The

m xture was diluted with ethyl acetate, washed with

brine, dried over sodiumsulfate, and concentrated in

vacuo. The crude product: purified via flash

col umm chr omat ogr aphy (10-40 % et hyl acet at e- hexane)

to aff ord 300 ng of 67 85 % as a yellow oil. F3C N

F&tep2N O N,,) HNOp N,,) HNO S CO2Me C0O2H N ON O.

CF3 / CF3 NI N~ 15 68 66 To conpound 67 (50 rTg, 1

equiv.) was added a solution of HCl in dioxane

MCaBnpYund Towast bagd it coupling reacten Hith Ameémeg@te 64 to yield

com E'uﬂHt'Pﬁ éc@@rdnﬁ@%écﬁbnéfmé&;ﬂc%m UIC BNiHeapeskdm invention. To 77

(99 B8 ool P TP B T B AROBI 1, 56 10 memo,

equiv) heatc68@! iTig wa@aommm@@rr@deaszrogm ttempesature ofepolhdrours then

conccgrﬁratgg%oél RAheR8 ¥RS RNy Wlﬁ\dvsfaﬁ@rmﬂ%ﬂm@uéfisolutlon was washed
ccor

with Emrﬁqlaﬁed usmg %rl{/?rl-?él t%r eg uéﬁd X rac'tegd ‘t \GitR 20pfiN bt EtOAC x 2.

The combined organic layers were washed with 20mL of bnne dried over MgSO4,
filtered and concentrated in vacuo to give 75 (47 mg, 100%).

Compound examples 78, 79

Q:\O/\"/NHZ Q:\O/\.H/NRJQ

o

E_F (\\)
F _ N
S/ O,"

To compound 75 (22mg, 0.028mmol) in DCM/DMF was added NH4ClI (12 mg,
0.22 mmol, 8 eq.), HATU (13 mg, 0.034 mmol, 1.2 eq.) and DIPEA (0.036 mL, 0.22
mmol, 8 eq.) at RT. The mixture was stirred at room temperature for 18 hours then
diluted with EtOAc and washed with sat. NH4Cl, sat. NaHCOS3 and brine. Organic
layers was dried over MgSO4, filtered and concentrated in vacuo. The residue was
purified by reverse phase HPLC to give 78 (15 mg, 68%).
The compounds 79 were prepared in a similar manner by replacing
NH4ClI with various substituted amines during the coupling step.



WO 2008/ 005268 PCT/ US2007/ 014958 111 Conpound
exanple 69 N NNOOF3CO SNOCF3 N1 69 B;n N
woRabsmbs2bs 1. Et 3N, DCM HC1 ~O | Boc N H2N 2. 4RCTHAI$2007/014958

Di oxane 5 61 70 Internmediate 70, used in the
preparation of inhibitors 69 was synthesi zed
accordi ng the procedure described for the preparation
of 67. The crude product (white solid) was used as it
is for the coupling with internediate 64 to yield
conpound 10 69. Conpound gpgnples 71, 72 F NF -~
FFN FNF_SXpOS/ O OO NOFNFFFF F
N~ N

Compound example 80

5 Step 1:

O/@ LiOH (3 equiv), THF O/:Q

10 To a solution of ester 81 (precursor of 76, 0.8 g, 2.2 mmol) in THF (5 mL) was
added LIOH (1.0M, 3 equiv, 6.6 mL) at r.t. Reaction was stirred a r.t. until completion
(MS analysis, 2 hours). The pH was adjusted to 4.5 with 1.0N HCI and reaction
mixture was extracted with EtOAc. Organic layer was dried over MgSO4, filtered and
concentrated to dryness to provide 0.6 g of acid 82.

15
Step 2: ‘
5 N’Q 1)HATU,DCM, DIPEA  2XHC (\N/@
XO\[]/N\) O Methanesulfonamideé HN \) o
o) /)\ 2)HCI i
0 OH o NH

82 ‘ 83 o N
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71 72 15 WO 2008/ 005268 PCT/ US2007/014958 112 HA |
HNJ O N 1) K2CO3, DWHCO QuN~/J HO O 'l 2) CON
woigsMsane 74 O 73 O, Step 1: 5 To a sol utiPer/v§2007/014958

commerci ally avail abl e Boc- pi perazine 73 (10 mmol ; 2.8
g) in DW (40 m-) at roomtenperature was added
K2CB (2 equiv, 20 mmol, 2.8 g), followed by 1.5
equi v of B rono-2-(2-nethoxyet hoxy) ethane (15 nmol,
2.75 g). Reaction was stirred at 852C for 3 days.
Reaction was diluted with téwyl acetate and 10 washed
W th water and brine. Organl c layer was dried over
MySO4, filtered and concentrated down. Step 2: 15 HC

| o0l PFERE sofutld of WRidrig2 (V86 ragdedut enibh wasvadded HATU (1.1
s el 5 B, PRGMES e (24 gy 2a B g, 50 mo)

Reaction i s s;mkéd)vxatsnl dve(mglpbmmr\ 7diluied WﬂdelfﬂAﬁ and washed with
NaHCﬁS’é’plNl-'IWC % I ha g?géﬁ‘iEeH%‘?“ #h8 dhédt ever WI@SO4 filtered and

npound oun ener at ound .
conceptraied e!.rwgesst BeaHEP A3l 58 A B IBSLPY MFTFG USIg 5% MeOH in
DCM Bs prvidie ithey eiekirod .acgBuMoNant8e 00 7368iseElledsMed7/ 014958 -

113 Conpound exanple 75 QOH N O FFFN SO O

Step 3:

To the acyclsulfonamide was added 5 mL of 4.0N HCI in dioxane. The reaction
mixture was stirred for 2 hours at RT before it was concentrated in vacuo to provide
83 (127 mg) as a light yellow solid. Compound 83 was used in a coupling reaction with
intermediate 64 to yield compound 80 according the general procedure used in the
present invention. '

Other substituted acylsulfonamides were prepared following the same
procedure by replacing methanesulfonamide in step2 with other substituted
sulfonamides.

Compound example 84




NO. F F N~75HCL O\ / Br L HNDJ O N 1) K2CG,
DMF HO OyNJ HO 2) 4. ON HC /Di oxane 76 O 5 0 73 Stepl:
WO niogooees ate 76 was prepared foll owi ng the sam@I/US2007/014958

procedure as describe in 10 Conpound exanple 71,
replacing in step 1, Bronp-2-(2-nmethoxyethoxy)ethane
wth ethyl bronpacetate. QO-, Y HC1 FF NNF ~r1 0
- _075H0 S/ OOONOFF F 76 77 N1 W
2008/ 005268 PCT/ US2007/ 014958 114 Step 2: Conpound
76 was used in a couplingqqeaction with internediate
64 to yield conpound 77 accordl ng the general
procedure used in the present invention. To 77 5 49
ng, 0.065 mml) in 1 nL of THE was added 1 M Li OH
(0.19 n_, 0.19 |, 3 equiv) atQ0C. The reactiaq m
stirred at ro nper at usr 4ours then w

concentr ol yness a ted with watgg, TH
uegus ,Eﬁ? n \/\%5!%@%3 B th Et20, agidified
0 pH— 4, a0 iDideled it wWith 20n ssf
Et C Q 2 73 Te) OA

N

Step 1:

5 Intermediate 85 was prepared following the same procedure as described in
Compound example 75, by replacing ethyi bromoacetate in step 1, with ethyl
bromopropionate.

Step 2:
10
Compound 84 was prepared following the same procedure as described in.
Compound example 75, by replacing intermediate 76 in step 2, with intermediate 85.
Compound examples 86, 87
15 '

Compounds 86, 87 were prepared following the similar reaction procedures as
described in Compound examples 78, 79.



The conbi ned organic |ayers were washed with 20nL of
brine, dried over MySO4, 10 filtered and concentrated
WO poog@ee8 t o gi ve 75 (47 ng, 100% . Conmpound eRENPEm®E7/014958
78, 79 O- NH2 0-'r NRR2 NONO FFi~FCS 0O¢
OONOF=NOTFFF " FF 78 N 79 N 15 To conpound

75 (22ng, 0.028mmol) in DCM DMF was added NH4CI (12
ng, 0.22 mvol, 8 eq.), HATU (13 ng, 0.034 mol, 1.2
eq.) and DI PEA (0.036 nL, 0.22 mmol, 8 eq.) at RIT.

The mixture was stirred aty{@omtenperature for 18
hours then 20 diluted wth Et QAc and washed with sat.
NHACI, sat. NaHCCB and brine. Organic layers was .
dncﬁﬁ ourid é&Mpled8 tered and concentrated in vacuo.
The reS| due was purified by reverse phase HPLC to
give 78 (5 ngy, 68%. Thesconpounds 79 were prepared

in a si dcing NH4C with various
substi tut e coupling step. 25 WD
2008/ 0052 ARS8, 0115 Conmpound exanpl e
80 H O"- OO NOCF3 N
OH
Step 1:
5
o) NEt3, DMF
SAT OOV
N .
>|/o\n/ H,N » Y\OMe
o . O o)
61 89 20

To 4-Boc-1-(2-aniline)-piperazine 61 (1 eq., 100 mg, 0.36 mmol) in DMF (7 mL)

at 0° C was added methoxyacetyl chloride 89 (1.5 eq., 58 mg, 0.54 mmol) and

10 triethylamine (3 eq., 153 ul, 1.08 mmol). The reaction mixture was allowed to warm
to room temperature and then heated to 36 C overnight. The reaction mixture was
diluted with ethyl acetate and water. The phases were separated and the organic
phase was washed 3 times with water, twice with saturated sodium bicarbonate
solution, and once with brine. The organic phase was then dried over sodium sulfate

15 and concentrated in vacuo to a yellow oil (190 mg). The product was then purified
using an RS-4 silica gel column with a gradient of ethyl acetate/hexane from 0-50%.
The compound eluted at approximately 20% ethyl acetate/hexane. The product 90

was a clear oil (86 mg, 0.25 mmol, 68%).

D w50

Aro\lc])/N\/g'o HN\n/\OMe dioxane HN\(]/\OMe

o) | 91 O

20 Step 2:



80 5 Step 1: NLIiOH (3 equiv), THEJIJN OY N, ,J O O
N, O O~0~z 0O OO0 81 82 10 To a solution of
W@2108100248 (precursor of 76, 0.8 g, 2.2 mmol) |iPCTHR005014958

m.) was added LiOH (1.OM 3 equiv, 6.6 nL) at r.t.

Reaction was stirred a r.t. until conpletion (M

anal ysis, 2 hours). The pH was adjusted to 4.5 with

1.ON HCl and reaction mxture was extracted with

Et OAc. Organic layer was dried over MgSH4, filtered

and concentrated to dryne3s9to provide 0.6 g of acid

82. 15 Step 2: rN 1) I—IATU DCM DI PEA 2xHCL "N\ OyNJ

O Met hanesul f onanm de HNJ 0 2) O- O OHNH Cc .

8 cgeopPownd A §1 G868 "m:ﬁ) %ézow)@r@%%ddqcm spiutipn of HCI in
4SOMItG AL, G4 Rehel) 8 rddrhQefper@iutéd wittpstirrings Altisle80 minutes

dioxa
the ’?ﬁ?&'ﬂé‘é’éﬁ%ﬁ(ﬁ%d&é‘cﬁ%trm%{ﬁ é%rﬁ'ég) Tﬁg%rogldct 9‘5 was a yellow solid

(80 nipaiQ%rcruds ystldy.red at r.t. overnight then dil uted
5 with Et OAc and washed with NaHCC3, NHACI and bri ne.
Or(ﬁanl c layer was dried over MgSO4, filtered and 5
Mrated to dryness. The crude material was
purified by HPFC using 5% MeOH in DCMto provide the
desired acyl sul fonam de fn. 75% i sol at edmx_l ld. Step 3:

10 To the acycl sul f onafi eFvvas added 5 4. ON HCl
i n di oxane. The reaction xtqre was stired) oR ZQ o

hours af,s fore it was onEormteated in va €U0

p%&yi N 27 ngy as a li w sg@l id. u

8 \ﬁe%\} n a coupling re iNQN Willgl N ~N
¥ =0 a0
o (0] Y Y

-0

F3C
91 6a ' 92 °
10
Compound 92 was prepared according to the general amide forrmation
conditions as described in this invention (LCMS: M+H": 742 .4, retention time: 5.12
min).
15 Step 4:
F F
F—F F—F
S —; S A
BBr3
—_—
DCM
\ yZ O \ Y
F3C FaC
92 88

Compound 88 was prepared by the treatment of 92 with BBr3 (LCMS: M+H":
20 728.4, retention time: 4.65 min).



internediate 64 to yield conpound 80 according the

general procedure used in the present invention. 15
w@xdenorebst i t ut ed acyl sul fonam des wer e prepaP@dUS2007/014958

followi ng the same procedure by replacing

nmet hanesul fonam de in step2 with other substituted

sul fonam des. 20 Conpound exanple 84 ON O F NF F N S

/| 0- O NOFF F N 84 WO 2008/ 005268

PCT/ US2007/ 014958 117 HOl o ~N~1 \ / sr"'-~O HN J

O N 1) K2CC3, DMF HO O N}d4d0 73 2) 4-ON HCl/ Di oxane

85 OO0 Step 1. 5 Internedi ate 85 was prepared

foll owi ng the same procedure as described in Conpound

exanpl e 75, by replacing ethyl bronpacetate in step 1,

| igpate. Step 2: 10 Conpound 84

&gﬁn Ee’giaﬁrheﬁmﬁg gggg?he same procedure as descri bed

in. _ Conpound exanpl e 75, by. replacing internediate 76

ig tep 2, with iffit g nediate 85. go pund exanpl

86, \3Z 15 '

N ~N o< N -
o \ . \ P
FaC - FsC
93 94
5 » _
Compound 93, 94 were prepared in a similar manner where compounds 90 and
88 were synthesized (93, LCMS: M+H*: 756.4, retention time: 4.66 min; 94, LCMS
M+H*: 742 .4, retention time: 4.25 min).
10 Compound example 95
F
F F
S\A NH
O_
HCI
N . HZN/\/O\ 1.HATU,NMM,DCM 7N
>r°\ﬂ/N\)HOZC 2. HCl/dioxane Hol 0% NH
° N
15 96 97 98 O

To 4-Boc-1-(2-benzoic acid)-piperazine 96 (1 eq., 100 mg, 0.33 mmol), in DCM
(5 mL) was added methoxyethylamine 97 (1.5 eq., 43 uL, 0.50 mmol), HATU, (1.5 eq.,
190 mg, 0.50 mmol), and N-methylmorpholine (5 eq., 1.66 mmol, 180 uL). The
20 reaction was stirred overnight under nitrogen and was then diluted with ethyl acetate



O N2 NRRR2 v - ONOFFF FNSOSO NO. N
00 FFFFI FI F 86 N 87 N Conpounds 86, 87 were
w@e@paseds f ol | owi ng the simlar reacti on procepPdr/ES208%014958
descri bed in Conmpound exanples 78, 79. WO 2008/ 005268
PCT/ US2007/ 014958 118 Conpound exanple 8 F F F N O
S/ 00 NJ HNOH -- - N~N O/ F3C88 Step 1: 51 0
NEt3, DMF I N +CIIklO- f--"N OyNv H2N --YO yN__ |
HN-r---OV 0 0 0O 61 89 90 To
4- Boc- 1- (2-ani line)-pi pera;'%rpe 61 (1.eq., 100 ng, O.36
mol) in DVF (7 nL) at 00 was added net hoxyacetyl
chloride 89 (1.5 eq., 58 ng, 0.54 nmol) and 10

and Waiee! I'Meamgaeud §h§9&e ;Nal‘5é3xtkdcted 2% washed withesateatéd @odium
we

blcarg]onate Solufion and%nne Phd prc%uct was dried over sodium sulfate and

concentrated. The product was then purified using an RS-12 silica gel column with a

gradient of ethyl acetate/hexane from 0-50%. This compound was then treated with a
5 solution of HCI in dioxane as described in the step 2 of Compound example 88 to give

compound 98.

HN NH

98
Compound 95 was prepared according to the general amide formation
10 conditions as described in this invention (LCMS: M+H*: 756.4, retention time: 4.78

min).

" Compound Example 99

156
Step 1:
HCI
o o Y
o l\(\) H,N /\II/ 2. HCVdioxane H"E\/' N, N AL
>r \g’ . HCI \Cf)l/ o

61 100 101



to roomtenperature and then heated to 36 C overnight.
The reaction mxture was diluted with ethyl acetate
w@easha2es . The phases were separated and t he PCTHS1007/014958
phase was washed 3 tinmes with water, twice with
saturated sodi um bi carbonate solution, and once wth
bri ne. The organi c phase was then dried over sodi um
sul fate 15 and concentrated in vacuo to a yellow oil
(190 ng). The product was then purified using an RS-4
silica gel colum with a g{sgient of e€thyl
acet at e/ hexane from 0-50% he conmpound el uted at
approxi mately 20% et hyl acet at e/ hexane. The product. 90

WIS @B@ceﬁr(zxydmr(esﬁwgraz@ae?m Mg, 2604mg, 207 Stremol).in DCM (5 mL)

was added efvbsogVaatsaie s g B %?3!@83'7‘72%‘98%%
triethyladine (€ egpcbiAd mMOL(47QyL). Sehartpactiopsvasa|lpwegdg stir at room
temp&3Ee@ dnd&Y titrbgen vaeHQbht Bnddiax e dituteéd Mittbetily) a2dtate and

5 satur#ﬁ@ﬁqﬁ%&nﬁp&ﬁg %ﬁ} Wtréh\ggéér@é H@%*%%&@la%ﬂed with brine,
dried d:vpnesdxurﬁ'belfptmd@poegem&a@te&i yENe predustiwas paufiegyusing an RS-12

silica % W hg@dneﬁi st &ByPacétate/hekands frEnFONOf/o. SHe product
wae hn aate o ed b Bac A b g A b BvBn step 2 or

Commlﬂnﬂexeahmaadorggvet 80the general anide formation
10 conditions as described in this invention (LCMS: MtrH+:
7Aé24 retention tinme: 5.12 '
ep 2

F

_4251\

—\ O N‘:;: o

S\F g HN—4
HN

F
—_—

_ o Yy
H N o .
Hr\(\) AN 1] _>—o
e o
FaC
101 102

Compound 102 was prepared according to the general amide formation
conditions as described in this invention (LCMS: M+H"*: 799.4, retention time: 4.88

15  min).

Step 3:

_ F
- : - o] N
y N o Sz q l(\/l O

102 99
20

The crude product 102 (~10 mg, 0.02 mmol, 1 eq.) was dissolved in anhydrous
THF (2 mL) with stirring under nitrogen. This solution was cooledto -78°C. A
solution of lithium aluminum hydride in THF (6 eq. 0.12 mmol, 120 uL THF) was then
25 added to the reaction mixture. The reaction mixture was allowed to warm to room



10

15

20

mn). 15 Step 4: F FFFI FFS/ 0, NN H\~i0 0)
HNO1BBr3~ OOH NDCMNNj / OF3CF3C 92 88
w@0vpoen2es 88 was prepared by the treatnment of PRI/WA1007/014958
BBr3 (LCVS: MtH+: 20 728.4, retention tinme: 4.65
m n). WD 2008/ 005268 PCT/ US2007/014958 120 Conpound
exanples 93, 94 FFFFFF I NN s/ ONNHS pN
NH 01 N NNdI-OH NF3C F3C 93 94 5 Conpound 93,
94 were prepared in a simlar manner where conpounds
90 and 88 were synthesize 93, LCMS: MHH+: 756. 4,
retention tinme: 4.66 mn; , LCVS MrH+: 742. 4,
retention time: 4.25 mn). 10 Conmpound exanple 95 F F

tempé&ratirdNor 30 minutes. The reaction was then cooled back to -78° C and
quenched dropwise with saturated ammonium chloride solution. The reaction was
diluted with ethyl acetate and the product was extracted. The product was then
purified using a Sunfire C18 semiprep column and a gradient of acetonitrile/water from
20-100%. The product was extracted with ethyl acetate, dried over sodium sulfate,
and concentrated to give 99 as a white solid (1.0 mg, LCMS: M+H*: 757 .4, retention
time: 4.28 min).

Compound example 103

Step 1:

To a 0°C solution of (Et)2Zn (15.8 mL, 15.8 mmol, 3 eq.) in dry DCM was added
TFA (1.2 mL, 15.8 mmol) very slowly. Upon stirring for 20 min, CHal> (1.27 mL, 15.8
mmol, 3 eq.) was added slowly. After additional 20 min at 0°C, olefin 27 (2.11 g, 5.26
mmol) in 5 mL of DCM was added. The ice-bath was removed, the mixture was
stirred at r.t. for 48 hrs. The reaction was quenched with sat. NH4ClI solution, the
organic layer was washed with sat. NaHCO3 and brine and dried over MgSO4.
Solvent was removed in vacuo and residue was purified by HPFC using 5~20%
EtOAc in hexane to give 104 (2.185 g, Yield 100%).



SON NH ONO Ox F3C 95 HCTON + H2ZN~-0~ 1. HATU,

NW DCMN -D HNJ o 2. HCl/dioxane H HCI O 15 96
w@7008800248 To 4- Boc-1-(2-benzoic acid)-pi per aeCTESHE7/014958

(1 eq., 100 ng, 0.33 nmol ), in DCM (5 nL) was added

nmet hoxyet hyl amne 97 (1.5 eq., 43 uL, 0.50 mmol),

HATU, (1.5 eq., 190 ng, 0.50 nmol), and

N- net hyl nor pholine (5 eq., 1.66 mol, 180 ulL). The 20

reaction was stirred overni ght under nitrogen and was

then diluted with ethyl 3 ehate WO 2008/ 005268

PCT/ US2007/ 014958 121 and water. The organi ¢ phase

was extracted and washed with saturated sodi um :

lgiep Bonat e sol ution and brine. The product was dried

over sodium sulfate and concentrated. The product was

then purified usingan RS-12 silica gel colum with g

gradi ent of ! dit e/ hexane from 0-50% Thi

conpound~ n f dwith a5 soluti o

di oxane @a§! deSTrilbed in tRe step 2 of Co

88 to give conpou -Of FF-0~NHA T g

NH HCl ~N ~ HNJ 18l N o O- o N 0O- O F3C

To 104 (1.2 g, 2.89 mmol) in anhydrous DCM was added TMS-I (1.18 mL, 8.67
mmol, 3 eq.) in 20 mL of DCM at RT. The mixture was stirred at RT for 3 hrs, then it
was concentrated to dryness to give 1.47 g of crude product 105.

Step 3:

105

To crude 105 (2.89 mmol) in DCM/DMF (5/5 mL) was added 4-
(trifluoromethyl)nicotinic acid (663 mg, 3.47 mmol, 1.2 eq. ), HATU (1.65 g, 4.34 mmol,
1.5 eq.) and DIPEA (2.39 mL, 14.45 mmol, 6 eq.). The mixture was stirred at room
-temperature for 18 hours. Reaction was diluted with EtOAc and washed with water,
NaHCO3 and NH4Cl and brine. Organic layer was dried over MgSO4, filtered and
concentrated in vacuo. The residue was purified by HPFC using 20~85% EtOAc in

hexane to give 106 (1.146g, 75%).

Step 4:

KOH, MeOH, reflux

107
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98 95 Conpound 95 was prepared according to the

general amde formation 10 conditions as described in
WO koog/odF2eent i on (LCMS: MrH+: 756. 4, retention PCTES2007/014958

4.78 mn). Conpound Exanple 99 F FF 0 CGCo -/<

HN-- NOH F3C 15 99 Step 1: Hei ~N\ I + OCN(O~/ 1.

NEt3, DCM N O OUN J H2N O 2. HCvdi oxane HClI HN N Il""'

‘I YOO 61 100 101 WO 2008/ 005268 PCT/ US2007/ 014958

122 To 4-Boc-1-(2-aniline)-piperazine 61 (1 eq., 200

my, 0.72 nmol) in DCM (5 M9s was added et hyl

i socyanat oacetate 100 (1.5 eq., 1.08 mmol, 123 ulL) and

triethylamne (6 eq., 4.32 mmol, 470 ulL). The reaction

WZorapbonie d 060( 15140 , &2.15a00mol} enpgueous KQiddé&:2 mL, 32.2 mmol, 15
(s e& ' blfs. | nalysis

equnvg gb[dg?ig%aﬁg éanQBH UL YRSl R BT tHrefB Wbbis. &ttty land MS analy

o 5 saturated sodi um bi carbonate sol ut Ifﬁ(}n. . t
indicatre thegseaetigphs9BRipied J3Raetion tRAXBIELYaS ePRCRMERIER in vacuo to
remo$6 B URkalduean@dscainaedt wihed1 ombeHaOy dbet agueous layer acidified

. rified usj - RS-.1.2, . sid | cal ,
with E&a‘lag ngngfidﬁh@ﬁlcﬁg a?teﬁjeg(cg%e% rso%ngn%g%}'q ?’ﬂewnh EtOA?' The
combpnedexstractiawere siiedr @areMoR @4 andsePREenIRied tRrypRss to give 107

(1.05gi’ogg%q_ as described previously in step 2 of Conpound
xanpl e 88 to give 101. 10 Step 2: '

Intermediate 107, was used in the preparation of inhibitors 103 according the
procedure described in the preparation of 39 in Example 3.

EXAMPLE 7

Compound example 108

F;CO

N
/ \ e
= o)
CF;
108
Step 1:
CHCl3, NaOH O
0 ' THF,25°C FgCO—QO
N-Boc N-Boc
OCF3
109 110 1M

To the trifluromethoxy phenol 110 (500 mg, 1 eq, 2.8 mmol) in a flash dried
round bottom flask under nitrogen atmosphere dissolved in anhydrous THF (10 mL)
was added sodium hydroxide (10 eq, 28 mmol, 1.12 g) and the reaction mixture stirred
at room temperature for 1 hr. Boc piperidone 109 (1.5 eq, 4.2 mmol, 836 mg) was
added followed by chloroform( 1 equiv, 2.8 mmol) in 5 mL of THF dropwise over 20
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F bFF FO~-N\ O HJ I SNI-1) HMd HJd N\ O HN
HNL ) HN4 /_O HNN-NO O. O/ F3C 101 102

w@oopoen2e 102 was prepared accordi ng to the gePer/ak2007/014958

min (Lfs

am de formation conditions as described in this
invention (LCMS: MrH+: 799.4, retention tine: 4.88 15
mn). Step 3: FF FFFFOIANOSOIAN//O s O
N, ,) Hb- NJ HNLAHN- HNN~OOH NO THE N F3C F3C
102 99 20 The crude product 102 (-10 ng, 0.02 nmol, 1
eq.) was dissolved in anhygsgus THE (2 nmL) with
stirring under nitrogen. This solution was cooled to
-78 C. A solution of Iithium alum num hydride in THE

a GyhAgeTBLmMpP) 20rHe- réatomanixtivenwais stided owernight at room

i .
re rg‘(?]i n mxture. r [ r :
omobilird B ThaEral o BREh' T ol Bt Bt in water,
washed with ether, then diluted with ethyl acetate (200 mL), and acidified with 1N HCI
to pH ~3. The combined the organic layers and washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo to give crude acid 111

(780 mg) which was used without further purification.

Step 2:

|/\N /@ F3CO

o HN 1120~
Faco—Qo - o[ N
OH HATU, DIPEA \)
N - DCM,RT, overnight Boc” N
111 “Boc (0]

Intermediate 113 was prepared according to the general amide formation

procedure as described in this invention.

Step 3:

Conversion of intermediate 113 to compound 108 was achieved using the

deprotection of 113 Boc group, followed by the general amide formation procedu're as
described in this invention.

Compound example 114
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tenperature for 30 mnutes. The reaction was then
cool ed back to -78 C and quenched dropw se with
wa@ adoane2esl anmoni um chl ori de sol ution. The reaRCT/US200E614958

diluted with ethyl acetate and the product was

extracted. The product was then purified using a

Sunfire Cl8 sem prep columm and a gradi ent of

acetonitrile/water fromb5 20-100% The product was

extracted with ethyl acetate, dried over sodium

sul fate, and concentrat eq2t70 give 99 as a white solid

(1.0 ng, LOMS: M+ 757.4,  retention time: 4.28

m n). Compound exanple 103 10 O -,,,iOH N~ N F oo

ESEthL,OF F F N 103 Step1l: oo 0 OO/ FOFF
FNO ~O\ 00 27 104 15 To a OC sol ution of

(Et)2Zn (15.8 niL, 8 mol, 3 eq.) in dry was
added TFA (1.2 8- mol) very sl ow y./@ao/
stirring for 20 mn$ 12 (1.27 m., 15.8 [, 3
eq.) was added slow4s After additional 20 mi€t 0C,
olefin 27 (2.11 g, 5.26 mmol) in 5 nL of DCM was
added. The ice-bath was renoved, the m xture was

To 2-methoxythiophene 115 (1 g, 8.6 mmol, 1 eq.) in THF was added nBuli
(5.6 mL, 9.0 mmol, 1.05 eq.) dropwise at -78°C. After 10 min, Mel (0.54 mL, 8.6 mmol|,
1 eq. ) was added dropwise at -78°C. The mixture was stirred at -78°C for 30 min. As
crude NMR showed the reaction almost completed, it was quenched with brine,
diluted with ether, washed with brine, and the organic layer dried over MgSO4. The
solvents were removed in vacuo and the crude product used without further

purification for step2.

Step 2: .
/Q\o/ - /[}\OH

116 : 117

To 116 (1.1 g, 8.6 mmol) in dry DCM was added BBr3 (13.8 mL, 13.8 mmol,
1.5 eq.) dropwise at 0°C. The mixture was stirred at 0°C for 18hrs then another
1.5eq. BBr3 was added and the reaction stirred at 0°C for 3 days. 10mL of ether was
added and sat. NaHCO3 was added slowly at 0°C. The reaction mixture was then
diluted with DCM, the organic layer was dried over MgSO4, and concentrated in
vacuo to give 1.0 g of crude product 117. The crude product used without further

purification for step3.

Step 3:
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20 stirred at r.t. for 48 hrs. The reaction was

guenched with sat. NH4Cl solution, the organic |ayer
wor®smeeked with sat. NaHCO3 and brine and driBCI/OS®07/014958

MySO4. Sol vent was renoved in vacuo and resi due was

purified by HPFC using 5-20% EtQOAc in hexane to give

104 (2.185 g, Yield 100%. WO 2008/ 005268

PCT/ US2007/ 014958 124 Step 22 o O F O, OO FFF

i FFN 105 104 O5 To 104 (1.2 g, 2.89 nmol) in

anhydrous DCM was added TM»d (1.18 nL, 8.67 nmol, 3

eqg.) in 20 nL of DCM at AT. The m xture was stirred at

RT for 3 hrs, then it was concentrated to dryness to

ginvea mifilrg odNaDHA0.993dL@4.80bmokt@pqd:in @5 ML of THO was added

117 (ﬁ#@l g #h?&ﬁy%%@&f@ﬂ%@@h%&gﬁdg% %ﬁr‘r‘éi& at ®or fc?ri?g hrs under N2.
Ketong # 18| (Feemnkydrpopnatienof ds 1a@id 4-6637Mp). 3.6y ihBmL of THF was

added.- Aftef-20 M Tihd teddtich nfixidfe Wad cobled t& 602G, )thendCHCI3 (1.7 mL,

DI P 2.39 nL, 14.4 | .6 e J ' r
207 Bmphc 43 (Bt A4l oRR ipB: T e g Wl g up to room
tempevadurdi font2t, terhheateddod-4@téhtar 48 heuiat gre mixireegms cooled to
RT, dided\WARI2caAfL 6F  RaNaGHI McCstirpei® Foe® nélini eTtheyM of aqueous layer

SA,, [iltered an co ntrated i . .
was qI\@BﬁﬁS’eI%é \ﬁﬁplﬁl gbc'by?ﬁgégﬁé?'%g bé;@‘@géjg’ E{(gégteldn with EtOAc x 2
and the xombined girganicOsxt(acts aage dried ovepMgS04, filtered and concentrated
to dryness to give 119 (1.48 g). The crude product used without further purification for

step 4.

Step 4:

120

To 119 (705 mg, 2.07 mmol) in DCM/DMF at RT was added 1-(2-
Methoxyphenyl)piperazine HCI salt (473 mg, 2.07 mmol, 1 eq.), HATU (787 mg, 2.07
mmol, 1 eq.) and DIPEA (1.7 mL, 10.7 mmol, 5 eq.). The mixture was stirred at RT for
18 hours, then diluted with EtOAc, washed with sat. NH4CI, then sat. NaHCOS3, and
brine. The organic layer was dried over MgSO4 and concentrated to dryness.
Purification HPFC Biotage, using 10% to 40% EtOAc in hexane gave 83 mg of 120.

Step 5:
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Step 4: HO FF' O OO O KOH MOH reflux F. F N
OFNO FF FF FFNN 106 107 W 2008/ 005268
weEansE2607/ 014958 125 Conpound 106 (1.140 , PCWBS2007/014958

nmmol ) in aqueous KOH (9.2 nL, 32.2 mmol, 15 equiv)

and 13.8 nL of MeCOH was stirred at 63C for 18 hours.

TLC and M5 analysis indicated the reaction conpl eted.

Reaction m xture was concentrated in vacuo to renove

MeOH. Residue was diluted with -10nL H20O the aqueous

| ayer acidified 5 with 3N k& and 10%citric acid at

RT to PH 3.5, and extracted with EtQAc. The conbined

extracts were dried over MgSO4 and concentrated to

dr ynes20t (Bsgjmgz 008 molpiy anh9Brdus Ch2GIRewaataddesy TMS-1 (0.066
mL, (/38 Zﬁ& ?hééf? fgé\ﬁ%éﬁﬁ'pnTﬁé rh&mrg'\k% Sstﬂﬂ%'ﬁ at RT for 3 hrs then

accor cedure descrl
reactigneyas &pnsﬁntsatesbtq %WB?&ﬁﬁP givg 1 %dﬂ%'s’&nd
exanple 108 15 F3COO rN O WNJ O N~N OCF3 108

S‘ngpjé:

121

To 121 (31 mg, 0.068 mmol) in DCM/DMF was added 4-
(trifluoromethyl)nicotinic acid (13 mg, 0.068 mmol, 1.5 eq.), HATU (31mg, 0.082
mmol, 1.2 eq.) and DIPEA (0.11 mL, 0.68 mmol, 10 eq.) at RT. The mixture was
stirred at 45°C overnight, then diluted with EtOAc, washed with sat. NH4CI, sat.
NaHCO3 and brine. The organic layer was dried over MgSO4, filtered, and
concentrated to dryness. HPFC Biotage purification using 10% to 55% EtOAc in
hexane provided 20 mg of racemic product. Chiral HPLC separation was
accomplished using a chiral OD reversed column to 4.3 mg of compound 114 (second
eluting fraction). -

Compound examples 115, 116:

115
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0 OH CHCI3, NaOH O THF, 25 C F3CO O OH 'Boc LN, Boc
OCF3 20 109 110 111 To the trifl uronmethoxy phenol 110
W@ 2@8/00068 1 eq, 2.8 nmmol) in a flash dried roRemUS2007/014958
bottom fl ask under nitrogen atnosphere dissolved in
anhydrous THF (10 m-) was added sodi um hydroxi de (10
eq, 28 mmol, 1.12 g) and the reaction m xture stirred
25 at roomtenperature for 1 hr. Boc piperidone 109
(1.5 eq, 4.2 mol, 836 ng) was added followed by
chloroforn( 1 equiv, 2.8 mad) in 5 nL of THF dropw se
over 20 WD 2008/ 005268 PCT/ US2007/014958 126 m n
(using a syringe punp). The reactiongm xture was
stirred overry ght aj room tenperat then % o
concentrate uo. The crude resk due £ P
redi ssol ved{in ,  Wasfled with et he¥ Nt hén i Nit ed
with ethyl a e (200 nL), and acidified wkt
HCl to pH --3. Phe conbined the organic |ayers
washed with br2de, dried over 5 anhydr ous s'l?um
sulfate, filtered and concentrat ed in vacuo to give

? r[]'u,ng é%&b.?{p,lc%flwa& 81 5@%@@%0{1 L&%&'\)W ¢ tL/ Ofl'[lzlg was added
1-meffi3G8-@ifluofnthydnb)-ppraeh 3bl] (D0 gN,6.02MnRTol, 1 eq.). The mixture
was ﬁ\f%&bghﬁ' 29 @dh}ééna&lhﬁo%l@l ké@nb@@(mégfﬁ QS 83 Mes 1 eq.)in 2

ener al

accor :
mL OE)eréEd'M?% Gl b0 i, HiF deRRUBR TS, WaE %%°'§° to 0°C, then
CHCIBo2rmaLpa7of mmbkragdicn) vabladded crapwised THes myigiyire was warmed

up 1R EFhHESaffle 1BF 2 FSIcH Reac@Phold3-Gaer JBOHours. The mixture
was gegled E%d?fl,ndt'wgegvﬁ{)gﬁq,%]ﬁ, of 3R[ K}iaéﬂn Frrur € _as

wal

ed for 10 min. The

reaction mixture was washed with Et20 (40 mL), then the pH of aqueous layer was
adjusted to PH ~5.7 with 3N HCI, and the aqueous layer was extracted with EtOAc x
2. The combined EtOAc extracts were dried over MgSO4, filtered, and concentrated

to dryness to give 117 (1.36 g, 58%).

Compounds 115 and 116 were prepared from 117 according to similar
procedures describe in this invention.

Compound example 119

OH l\Q\OO N O\L

(0]
I |
— =N
| O \ y
118 119  F3C

Compound 119 was prepared in a similar manner to the previously described
procedure using 4-iodopheno! 110 as the starting material (LCMS: M+H*: 779.4,
retention time: 4.29 min).
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F N | F 114 WD 2008/ 005268 PCT/ US2007/ 014958 127
wE@p/0ds268.15 116 5 To 2- net hoxyt hi ophene 115 ¥AT/4s$2087/614958

mmol, 1 eq.) in THE was added nBuLi (5.6 nL, 9.0

mmol, 1.05 eq.) dropwise at -78C. After 10 mn, Ml

(0.54 m., 8.6 mvol, 1 eq. ) was added dropw se at

-78C. The m xture was stirred at -78C for 30 mn. As

crude NMR showed the reaction al nost conpleted, it was

quenched with brine, dilugd with ether, washed with

brine, and the organic |layer dried over MgSO™. The 10

solvents were renoved in vacuo and the crude. product

used without further purification for step2. Step 2:

/S\ 01-1 --O-0OH 116 117 (1.1 g, 8.6 mml)

in dry DCM was added BBr3 ( EMPL@B .8 mol,. 1.5

eq.) dropwi se at 0C. The mxture was stlrred at 0C for

18oirH bhem éxanpte 120. S5eq. BBr3 was added and the

reactlon stirred at OC for 3 days. 1 OrL of ether was

20 added and sat. NaHCO3 was added sl ow The

reaction m-xture was tgen @

organi c |l ayer was dri edyove

in vacuo to give 1.0 grof cr

crude product used wi thout furth

pr,\pdug)t 11(7 The

Nx

Step 1:

1) LIHMDS, THF, -78°C
0 N Ne)
\

o 2) Mel, -78°C

O o

121 122

To a -78°C solution of 121 (prepared according J. Org. Chem., 1986, 51, 3140-
3143) (4.06 g, 20 mmol) in THF (80 mL) was added dropwise LIHMDS (1.1 eq, 24
mmol, 24 mL). Reaction turned reddish after first 1 mL of LIHMDS. Reaction was
stirred at -78°C for 30 minutes then Mel (1.05 equiv, 22 mmol, 1.37 mL) was added.
Reaction was warmed to -20°C and diluted with NH4CI, then the reaction was warmed
to RT. The mixture was extracted with EtOAc, washed with NH4Cl| and brine, dried
over MgSO4, filtered and concentrated in vacuo. Purification by Biotage HPFC 40+M,
5 to 20% EtOAc in Hexane provided 3 fractions referred as compound 122 (2.83 g),
compound 123 (400 mg) and compound 124 (450 mg) with an overall isolated yield of

56%.
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purification for step3. 25 Step 3: 0 | OH S~ OHo N
O~ 117 -Y N119 0 O 118 WD 2008/ 005268

weERONBE2607/ 014958 128 To a m xture of NaOH (PCPES2097/014958
24.8 mmol, 6 eq.) in 25 nL of THE was added 117 (0. 47
g, 4.14 mol, 1 eq.) and the m xture was stirred at RT
for 3.0 hrs under N2. Ketone 118 (From hydrogenati on
of 24, 1.0 g, 4.14 mol, 1 eq.) in 5nL of THE was
added. After 20 mn, the reaction m xture was cool ed
to 0C, then CHC13 (1 7,3 20.7 nmmol, 5 eq.) was
added drop wi se. The mxture was vvarmed up to room
tenperature for 2 h, then heated to 40-42C for 48
heyeg 2: The mi xture was cooled to RT, diluted with 20
mL of 1 N NaOH, and stirred for 10 mn. The pH of
aqueous layer was adjusted to -4 with 3N, . The
aqueous | ayer wmp _extracted with Et OAc x 2, d the
conbi ned organi ¢ ekxtracts haded ek over NS
filtered and @onuy ated 10 to dryness to g‘T’ve 119
(1.48 g). The crudedproduct used without her
purification \ Ssiep 4. Step 4: OCH \ . ~12©0 1 J
PS Nom O - @rv“o\ 119 0 120 15 ¥QA19 (705
ng, 2.07 mmol) Tn DCM DMF at RT was added 1-(2-

To a RT solution of 123 (4 g, 17.3 mmol) in THF (100 mL) was added LAH (2.5
equiv, 44 mmol, 1.76 g). The reaction was refluxed (60 2C) overnight. TLC (70/30
Hex/EtOAc) shows reaction completed. Reaction was cooled down to RT and dry
work-up was done (Na2S04/H20 dropwise then MgSO4 and filter). The filtrate was
concentrated in vacuo to yield 125 (3.81g) as a colorless oil.

Step 3:

OH

Z‘)\/ 1) TEAA, E3N, -78°C to 60°C \CS
OH
N N

2) NaOH (2.5 M)

d 125 . 126 L@

To a -78°C solution of prolinol 125 (17 mmol) in THF (30 mL) was added 1.2
equiv of TFAA (2.82 mL) and the reaction was stirred at -78°C for 30 minutes, then
warmed to RT for 1 hour 30 min. Upon cboling again to -78°C, Et3N (9.7 mL) was
added and reaction stirred for 15 min then heated to reflux overnight. After 18h, 3.3
equiv NaOH (2.5N, 56.1 mmol, 22.5 mL) were added and reaction stirred for 3h. The
reaction mixture was diluted with DCM, washed successively with NH4Cl, NaHCOS,
and brine, and organic layer dried over MgSO4 then concentrated in vacuo.
Purification by HPFC, 40+M, 5 to 20% EtOAc in Hexane provided 126 in 90% isolated

yield.
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Met hoxyphenyl ) pi perazine HCl salt (473 ng, 2.07 mol,
1 eq.), HATU (787 ng,. 2.07 mmol, 1 eq.) and DI PEA

W@ 2008/008268 10. 7 nmol , 5 eq.). The m xture was SPCT/DSH0Z014958
RT for 18 hours, then diluted with Et OAc, washed wth
sat. NH4Cl, then sat.. NaHCO3, and 20 brine. The
organic |l ayer was dried over MgSO4 and concentrated to
dryness. Purification HPFC Bi otage, using 10%to 40%
Et OAc i n hexane gave 83 ng of 120. Step 5. ON N NJ
O 0JN s 1ON N-r0\¢{Ng O 25 120 121 WO :
2008/ 005268 PCT/ US2007/ 014958 129 To 120 (83 ny, 0.16
nmol ) i n anhydrous CH2Cl 2 was added TMs-1 (0.066 -ni,
Swp 4ol , 3 eq.) slowy at AT. The mixture was
stirred at RT for 3 hrs then reaction was
concentrated to dryggss to givenkdn (b2 ng, 85% o

yield). 5 Ste : I p N ONTENNeNN- O |
i'" s SO NHF F N& 12% wiw40% Fa(OBRIC ( 31 MU,
o 3 N
0

X /)1
0.068 mmol) i DVE=Ras a N :
. . . NaOH, \
(trifluoronethyl )31?15 a%ﬁj?&fﬁgn{ﬁg{“}%% g4, Boc
1.5 eq.), HATU (3f ny, 0082 ABsidtn®l2 eq.) and:
DI PEA (0.11 nL, 0.68 mmol, 10 eq.) at AT. The m xture

16,1 S0l 010 US'QL A0 1mbl 1 ENGMAAOINLf was aadd under
N2 05185061 27 B/ GALD J61 WMoV R KRRESISH FEFParAS ed with H2
and stirred 18 h. The reaction mixture was filtered through celite and concentrated in
vacuo to an oil. To a RT solution of this aminoalcohol intermediate (1.39 g, 10.75
mmol) in THF (15 mL) was added NaOH (15 mL) followed by (Boc)20 (1.05 equiv,
11.3 mmol, 2.47 Q). The reaction mixture was stirred at RT 18 h, then diluted with
EtOAc and washed with water then brine. The organic layer was dried over MgSO4,
filtered and concentrate in vacuo. The material crystallized upon standing to provide
1.9 g of the intermediate Boc-protected aminoalcohol. To a RT solution of this alcohol
(8.3 mmol) in DCM (50 mL) was added Dess-Martin reagent (2 equiv, 16.6mmol, 8 g).
The reaction mixture was stirred overnight, then diluted with EtOAc and stirred with a
1/1 solution of Na2S203-NaHCO3 sat. The organic layer was separated, washed
with NaHCO3 then brine, dried over MgSO4, filtered and concentrated in vacuo.
Purification HPFC, 40+M, 5 to 20% EtOAc. After purification, 1.63 g of 127 was

isolated (62% isolated yield over 3 steps).

Step 5:

o CFs
\C‘g CHCls, NaOH /@’
<IN N THF,0°C-45°C  F3€ |
>= o . B S N o)
127 O> OH 128 ° >rg$

To a flame-dried 100 mL RB flask was added 4-hydroxybenzotri-fluoride (1 eq,
2 mmol, 320 mg) in dry THF (5 mL) followed by NaOH (Beads, 20-40 mesh, 5 equiv,
10 mmol, 0.40 g). After 1h with vigorous stirring, the reaction mixture went from
homogeneous to slurry. A solution of the ketone 127 (1 eq, 2 mmol, 0.46 g) in extra
dry THF (2 mL + 2 mL) was added dropwise at room temperature and stirred for 20
min, then cooled to 0°C. Extra dry CHCI3 (4.5 eq, 9 mmol, 0.7 mL) was then added
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concentrated to dryness. HPFC Bi otage purification
using 10%to 55% Et OAc in hexane provided 20 ng of
wo amemvepr oduct. Chiral HPLC separati on was 1BCT/US2007/014958

acconpl i shed using a chiral OD reversed colum to 4.3

nmg of conpound 114 (second eluting fraction).

Conmpound exanples 115, 116: FFO~N\ I FF O\ N J

F/f OND OF/ ON_/ Of. i /]l "= /NN/NON10 NN O

F FFF 116 F 115/ F 20 N~ N WD 2008/ 005268

PCT/ US2007/ 014958 130 F Q349 F O I-INNIpl ro\ 24

117 To a mxture of NaCOH (1.204 g, 30.1 mmol, 5 eq.)

in 30 nL of THE was added ] o R
dropwis@et Tiye - Beddtiant | emlenntsirhgd ) ta HaKk eféngeypwn Wity no  rising in

gy ' i ' NPafmu@stos R kAd &tirrdd dveinight, then

t?mp%.ag‘%hfs hr?di‘?géﬁr}c?n é&m I;aﬁjlrg]kw%gnea24 (1. 169 g, 6 02 mwl . J
diluted” wifnyNpGro (2.0 25 TRk anik SHAGEOr A5 Bina e R PHE adiusted to 4
using’ et t1.0N, rnd thee rewsionowhs deteadded witlke E1OZMCIBhE Zombined organic
extradll’ wére eri%%werdflvg;s%h) fikee PIA8 L dH@Patsa idNV&icuo to provide 128

i xture was warnmed u

p to roomtenperature faor 2 h,.
(793 madn Oesapednd d280vas psedaas ggsarbed In Hhe inysatigneto yigld compound
120. cooled to AT, diluted with 50 nL of 3N NaOH, and
stirred for 10 mn. The 10 reaction m xture was washed

with Et20 (40 nL), then the pH of aqueous | ayer S
Similar proS:edures) were used topgenerat% compoun)és 1\.'3’8 and 130 from

intermediates 122 and 124 respectively.
. /N PR NZ2R
R AN N@ R AN ”@
/ F N/
F
F C N o) O F N (0] F o
I / N ' /
129 Nx B Y

-Compound example 131

: Q /7~ \
F>,/®/O N N-Q
_/
F
r |
= l F o)
131 Nx /

N 2) 4.0N HCI1/ Dioxane

3) BnBr, DCM, DIPEA
/]’\ 4) LAH, THF, Reflux

Q
oo
1) TMS-CH;N,, MeOH, Ei,0 F3C
OH N OH e
133

134
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25

adjusted to PH -5.7 with 3N HCl, and the aqueous | ayer
was extracted wwth EtOAc x 2. The conbi ned Et OAc
we@zismees were dried over MgSOH4, filtered, andPCT/US2007/014958
concentrated to dryness to give 117 (1.36 g, 58%. 15
Conpounds 115 and 116 were prepared from 117 accordi ng
to simlar procedures describe in this invention.
Compound exanple 119/ 1 OO OHeNNI 0~/ 20 118
119 F3C Compound 119 was prepared in a simlar manner
to the previously describedg3sprocedure using
4-i odophenol 110 as the starting material (LCVMS: MtH:
779.4, retention tinme: 4.29 mn). 25 WO 2008/ 005268
PCT/ US2007/ 014958 131 EXAMPLE 8 Conpound exanpl e 120

51 afRY SQILNK% bt dommBrdiafly @valhblé %d: fSGR)M-@hbﬁleyrrolldme -2-
oS53 01 10 BONORERD ol 15 i ks By T
CH2KRem(OM 19 8éptdile uBtia pesdis®nt (vellow @plogvyamﬁpt;uqeﬁi (afker addition of
15 mi8038! Mo REstdRM Haarsirid sHiat BTLtHsh céficentrated in vacuo to
give a light yellow oil, which was then dissolved in 200 mL of 4.0N HCI in dioxane and
stirred at RT for 1h. The reaction mixture was concentrated in vacuo, diluted with 100
mL of DCM, and cooled to 02C. Benzy! Bromide (1.2 equiv, 20 mmol, 2.4 mL) was
added followed by DIPEA (3 equiv, 51 mmol, 8.4 mL) and the reaction stirred for 3
days. After aqueous work-up (NH4Cl, NaHCO3 and brine), the org;inic layer was dried
over MgS04, filtered and concentrated in vacuo. Purification HPFC 2% to 10% EtOAc
in Hexanes provided 5.59 g (100%) of ester precursor of 133. To a 0°C solution this
ester in THF (100 mL) was added LAH (2.5 equiv, 50 mmol, 2 g), and the reaction
stirred at 0°C and gradually warmed up to RT. After dry work up (Na2SO4/H20

- dropwise then MgSO4 and filter), the reaction was concentrated in vacuo to give 4.25

g (94% isolated yield over 4 steps) of 133 as white crystalline material.

Intermediate 134, used in the preparation of compound 131, was prepared from
133 using similar protocols as described in the steps 3 to 5 of example 120.

Compound example 137

135 136 137

Compound 137 was prepared using 135 in a similar manner as described in the
preparation of compound 131.



mmol, 24 nlL). Reaction turned reddish after first 1 nL

of Li HVDS. Reaction was 15 stirred at -782C for 30
worcveveres hen Mel (1.05 equiv, 22 mmol, 1.37 nPEh/USHE7/014958

added. Reaction was warnmed to -20C and diluted with

NHACI, then the reaction was warnmed to RT. The

m xture was extracted with Et QAc, washed wth NH4C

and brine, dried over MgSO4, filtered and

concentrated in vacuo. Purification by Biotage HPFC

40+tM 5 to 20% EtQAc in quégne provi ded 3 fractions

referred as conmpound 122 (2.83 g), 20 conpound 123

(400 ng) and conpound 124 (450 ng) with an overall

I dmipzshryd exdangble B39 WO 2008/.005268

PCT/ US2007/ 014958 132 Step 2: LAH, THF, reflux OH O

NN~O 0 123 125 5 To a RT solution of 123 (4 g,

17,3 mol) in THE (100 nm.) was added LAH (é: equi v,
4ol , 1.76 g). The reaction was refl uxe 3<?60 O

» a .

ght. TLC (70/30 Hex/EtQAc) sho @
Ay
(A d
forag L

N
125 126 015 To a -789C sol ution of |projjin (17 OMe
nmol )™ T'n (30 m.) was added 1.2 uiv of TFAB9
(2.82 nL nd the reaction was stirred at -789C for 30
m nutes, then warned to RT for 1 hour 30 min. Upon

C @bMmpBunads 38 vas-prégaredalisihg (1387inmd. sirigsr ra@naddasd dasdribed in the

preohSRE A HIROLES 1587 whard1 B0 R K ERRS oAl mediate 127.
mol, 22.5 nL) were added and reaction stirred for 3h.

The reaction m xture was digXiAMPLE®©Gh DCM washed
successively with NH4C, NaHCG3,

wor k- 3p_ya¥s done (Na2SO4/ H20 dr opwi se t
i The filtrafe_wWhssconcentrated i
yiel d\12§8 (3.81 g) as a colorless oilCFsl
1) TFAA, /\E)‘:aN, -78Cto 60C OH ~ N

General Procedures for olefin isomerization and functionalization

RhCl; . 3 H,0
KoCOa, EtOH
85 °C

To RhCl3.H20 (0.1 eq) and K>COj3; (0.18 eq) under argon was added a solution
of 140 (1.0 eq) in ethanol (0.1 M) and the reaction mixture heated to 85 °C for 4h,
cooled to room temperat'ure, and poured into ethyl acetate / brine (1:1). The mixture
was extracted with ethyl acetate (3x), dried (Na>SOy), filtered through celite, and then
concentrated in vacuo to give 141 which was used without further purification.

0]

OsQy4, NalO4
2,6-lutidine
" 3:1 dioxane/H;0

To a stirring solution of 141 (1.0 eq) in 3:1 dioxane/water (0.1 M) was added
2,6-lutidine (2 eq), OsO, solution in tert-butanol (0.1 eq), then NalO4 (5 eq). The
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and brine, and organic |ayer dried over MgSH t hen
concentrated in vacuo. Purification by HPFC, 40+M 5
W0 2008005268 OAC | n Hexane provided 126 in 90% i SBCHUSH07/014958

25 yield. WO 2008/ 005268 PCT/ US2007/014958 133 Step

4: OH 1) EtOH H2 O 15% w w 20% Pd(OH2)/C 2) (B0020,
NaCH, THF N Boc 126 " / 3) Dess-Martin [0) 127 5 To a

RT solution of 126 (3.3 g, 15 mmol) in EtOH (100 nmL)

was added under N2 0.5 g of 20% Pd(OH) 2/ C (15 % w w) .
The reaction vessel was flyghed with H2 and stirred

18 h. The reaction m xture was filtered through celite
and concentrated in vacuo to an oil. To a RT sol ution

reactioi initareamiascaliowstbto stit ar reemh dempetatd®e .5 baheb it was diluted with

watelngm? Beitf%e_lg 1v(' é'g dﬁq%?l“@§i)8‘d‘iﬁ3m Fn"ageﬂé?i) \g&@' Jéléé%? Qithout further

punﬂe%tam| on mixture was stirred at RT 18 h, then diluted
with EtOAc and washed with water then brine. The
organic layer wag dried over MySO4, fiRtered and
concentrate |,ﬁncya ﬂz The material & 'QPsyatnd zed upon

standing to proykd 9N&}q); Meld@y i Nt
Boc- prot ect ed @am noal 0 skl Ui on of this

al cohol (8.3 N-gsn DCM'(50 nlL) was add@d
Dess-Martin reagent (2 equiv, 16.6mmol, fi 15 The
reaction mxture s stirred overni ght, ﬁwen di | ut ed
with EtOAc and stirred with a 1 /1 solution of

NF23R GBI a2t 1. O'El"tﬂ |ﬁM@tDl-E(d Ay wae sidslegaNaBEd (0.5 eq) and

the qfRFRE it gS e A Ra [ e iLRE f ererctpurated in vacuo.

The anpde redigiup| was porifieddortiash siliga gel gomategtanity, toigisg 143.
of 127 was isolated (62%isolated yield over 3
steps). 20 Step 5: O Ck3 CHCI 3, NaOH OH NO THF, 0 C
- 45 C F3C xo0 N1r0 aRy p-@ 128 O 25 TR'Q Ptrafe-dried

100 nL RB fl ask was agh dwdrpxyﬁenzo pRede
(1 eq, ' RBrRaH,
N. 3 THF R3

143 144

To a solution of 143 (1.0 eq) and R*Br (1.2 eq) in THF (0.1 M) was added NaH
(1.5 eq) and the reaction mixture stirred at room temperature 2h. The reaction mixture
was quenched with H,O, concentrated in vacuo, and purified by flash silica gel
chromatography or HPLC to give 144.

Compounds of Column 2 of Table 1 below were prepared by essentially the
same procedures given in the preparative examples above.



2 mol, 320 ng) in dry THF (5 nL) foll owed by NaCH
(Beads, 20-40 nmesh, 5 equiv, 10 mmol, 0.40 g). After
wAa koosiood268/i gorous stirring, the reaction m xt UPET/VWR2VD7/014958
from honogeneous to slurry. A solution of the ketone
127 (1 eq, 2 mol, 0.46 g) in extra dry THF (2 nL + 2
nm.) was added dropwi se at roomtenperature and stirred
for 20 30 mn, then cooled to OC. Extra dry CHCI3 (4.5
eq, 9 mol, 0.7 nL) was then added WO 2008/ 005268
PCT/ US2007/ 014958 134 dropwgse. The reaction col or
turned to dark orange/brown with no rising in
tenperature. The reaction mixture was warned to RT and
stirred overnight, then diluted with NaCH (2.5N, 25
m) and stirred for 1E|xArB'ﬂE1The pH was adj usted to 4
using HCl 1. QON, and tfre—r=eacti on was extracted wth
Et OAc. The conbi ned organic 5 extracts were dried over
MySO4, filtered and concentrated in vacuo to provide

128 (793 n‘g\ Compouhd—128 was—used-as desert+bed

N
|||||||||| ap UcooTT T oCcu 111

Comgg:f?gihﬁvent [ O?Wlbletrygtel'&j conm@bservedMH SRetentipn Time (min)

ptoceduteswere—usedto generate conmpounds 129 and 130

from 10 intermeqj.ates 122 |and 124 respectively. N N/
\' F\ OON\ F\ O\--/|- FFNOFOFNOFOFO

IAF p F 7~ _F 9 N 130 N 156&5?()“”]' exa ol31 /
\ FVNMOFO OF N-°7 <f31 1) TMB-CA'N,
MeOH, Ef2¢d oH NN -~~ OH H 2) 4.ON HCl /

o/ \ O OH
Di oxane| N T

é 632.29 5.63

651.29 4.84

D @("C"% s 621.26 5.23

[\
§o L 533.3 N/A
Hy

F ¢§ At 678.18 5.85
. |
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Refl ux 132 133 134 WD 2008/ 005268 PCT/ US2007/ 014958
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Boc- (2S, 4R) - 4- phenyl pyrrol i di ne-2- carboxylic (5 g, 17

mol ) in MeOH Et20 (100 nL / 100 mL) was added sl owy
TMS- CH2N2: 2. OMin heptane until a persistent yell ow
col or was obtained (after addition of 5 15 nL , 30
nmol ). Reaction was stirred 15 min at RT then
concentrated in vacuo to igye a l'ight yellow oil,

whi ch was then dissolved in 200 nL of 4.ON HCl in

di oxane

and stirred_at
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preparation of conmpound 131. WD 2008/ 005268
PCT/ US2007/ 014958 136 Conpound exanple 139 F F3C F

WO MoSRR6NI O 17 1 NN >==

OO 138 0

N O OVePdBOS2087/014958

Compound 139 was prepared using 138 in a simlar
manner as described in the
120, where 120 was synthesized frominternedi ate 127.

EXAMPLE 9 10 Genera
i sonerization and functionalizati on

R1I0OR2 K2C33, EtOH RO,

S ﬂr‘lr‘lor‘l & cnl 1t g -6h QL

preparatio

0

n of conpound

Procedures for olefin

RhCI3 . 3 H20 0

R21485 CN, R3 NR3 140 141
15 To R 3. H20 (0.1 eq) and K2CO3 (0.18 eq) under

n

o)

ho
i CLIIGIIUI

SO oOCT

1/|n /1
NI

€&

(0.1 M{and e reaction m xture heatefd to 85 C for
4h, coaled”%Qf}oon1tenperature, and ppured into ethyl
goetate br >1). The xg;ééez was extr%: d W th
et hyl afets dri ed [ Na2 5 tered I ough
~celite,]and thenssconcentrpated in vacup to give 141
whi ch was used without furfher purificption. 20 0
L 0s04, Nal04 O RHO-R2 2, 6-utidi-ne—RGR2—3+1%
di oxane{ H20 M% N, R3
C3 b
P A0 &‘/Vos 709.3 4.97
(] ¢
Q 653 7.37
R NI I0RS 681.2 5.26
’/ (] °
o,
'h O,c\/A
S CQ 628 7.81
N So o
I./ F
wiHo;m
-
T f@éﬁym 741.2 5.81
°.°$
(_S
v r@’&' 611.3 4.24




141 142 To a stirring solution of 141 (1.0 eq)
was added 2,6-lutidine (2 eq),

di oxane/

w@sdg/oexabsit i on in tert-butano
The WD 2008/ 005268 PCT/ US2007/ 014958 137
reaction m xture was allowed to stir at

eq) .

wat er

(0.1 M

(0.1 eq),

in 3:1
t hen MNai/0&2005014958

room

tenperature 2.5 h then it was diluted with water and

extracted with CH2Cl 2 (3x).
purification.

used wt

hout further

o

The crude materi al

was

R1O,, R2 R1Q

R2 O NaBH4, MeOH 10 OH N, 183 N,R3 5 142 143 To a

sol ution of 142 (1 0 eq)
" NaBH4 (0. 5§ nﬁ\

and-the reagtion m-xtuf

in MOH (0.1 M was added

wno ot i vrend ~f
VoL TU—at

2 SUT T'1T ©

roon1te$p e concentrated in vacuo. The
crude resi by fl ash silica ge
cwronatogﬁap gve , R2 R2.
OH R4Br, b e The N, P05 T8s b | To A
sol uti of of 143 ® . 'eq) arld R4Br (1.2|eq) in THE (O 1
M was added NaH (1.5 eq) gnd the react{ion m xture
strredyat—ToonTtEewpeT aturg 2. The reqacti on m Xt ur e
15 was qusdiched ;w H2O, doncentrated|in vacuo, and
‘purified | silica ggql chromat ography or . HPLC
ty give|144 ~€ ounds of dolum _2 of Tabl é bz
wer e prepar £gssential lly t h@>3sane pro cdar 64
given i th parative exanpl es abové.
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skilled artisan that the conpounds of the invention
have utility in treating cancer, diseases involving
abnormal cell proliferation and di seases caused by
i nadequate functioning P53. WO 2008/ 005268
PCT/ US2007/ 014958 169 CLAIMS What is clained is: 1.
A conmpound of Fornula I: QgfR2- ARL R$ R4 RV RX N
R6E MR3 R6 ~ R7" 5 Formula 1| or a pharnmaceutically
acceptable salt, solvate, ester or prodrug-thereof-

wherein: Rl is freterocycllyl, heterocyclenyl, or

het erogryl whereiln each of{ said heterocyclyl,

@8t er oqye BN het er oay yl 76gnfai nq i ndepegpgent |y
1-3 10 jhe tonms on the fing and further wherein
each of| sard lerocyclyl pr heterocyclenyl, or

heteroaryl is*attached by pbne of its Heteroatons—+to—
the carbonylf¥n Formula I|and still flurther, wherein
each of| sai et erocycl yl, _ _
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het erocycl enyl, or heteroaryl can be unsubstituted or

i ndependently substituted with at | east one noiety,
wokioskoizesy be the sane or different, sel ected PCDOS100B014958

15 group Z; or R is heteroal kyl or heteroal kenyl

wherei n each of said heteroal kyl or heteroal kenyl

contains 1-3 heteroatons and further wherein each of

said heteroal kyl or heteroal kenyl is attached by one

of its heteroatons to the carbonyl in Formula I 20 and

still further, wherein eacig@®f said heteroal kyl or

het er oal kenyl can be unsubstituted or independently

substityted with at teast onrenoiety,

t he sang or diﬂ@érent, sel ected fron1the group Z,

wher ei n| each £™ which can pe the sane |or dlfferent, IS

i ndepenfent | y(3el ected from the group consisting of
Z - OR9 +@ky R OR', -al kenyydRPR',| - C0O2RZ.36 25

CONRLOR', " - NK EgDNRloR' , 1t NR OCOR9, 4|l koxyal kyl,

al koxya kenyl, mo, hal pgen, tri haljal kyl,

di hal oa| kyl hanaIkyI tri hal oal kenyl ,

di hal oal kenyl ~ WD 2008/ 00568 PCT/US2007/ 014958 170 —

monohal pal k& l.~&H hal o het eroal kyl ,

di hal ohpt 0 nonohal phet er oal kyl|,

F{& hal oh | kenyl , di hal ohet er oal kenyl ,

nonohalb kenyl , alkyl, 799Kenyl| al kydy88

het er oa| kyl , roal kenyl | aryl, aryllal kyl,

aryl al kenyl , eroaryl, heteroaryl alkyl,

het eroal yl al kenyl, heterocyclenyl, 5

het eroclyclenyl al k§1, heterpcycl enyl al kienyl ,

heterocycl y{3., rocycl yl al kyl, heterocyclyl al kenyl,
cloal<y[,t%¥cloalkylalky , cycl oal kyjl al kenyl ,

E%%Ieny >§39 | enyl al kyl , tyclgaty4al kejnyl , - &4 kyl ,

- 0- al kehylY ¢# | kynyl, -0t heteroal kyl| -

0- het er pal ke .-0-aryl, pParylalkyl,] O0-aryl al kenyl,

-0- het ef oaryl /- '0-_het er oa} vl al kyl ,

- 0- het ef oaryl arkenyl, -0-hgeterocycl eny|,

- 0- hetef ocycl épyl al kyl , 10| - 0- het er ocygl enyl al kenyl ,

H& het e[ oc -,,@fhetero,ycl yl,| -0-

heterocy%%?ﬁ%?&#& - 0- cy"loq9é$¥ 4.17

- 0- cycl palkyl@Ql kyl z 0- cyc| oal kyl al kenyl , -0-

cycl eny]|, -O-cyclenylalkyl -0-cycl enyl al kenyl ,

-S-al ky|, Keeyl , -S-al kynyl, - S-jheteroal kyl,

- S- het e} oalg%§§ , -S-aryl,|-Sarylal kyf,

-S-aryl kﬁﬁy&L -S-. heterparyl, -S-heteroarylal kyl,

H het ef &ﬁﬁg gnyl, -S-heterpsga eny], -S- 4178

het er ocycl en kyl, -S-heterocycl enylpl kenyl,

- S- het ef ocycl;éfp’jv S— het er pcycl yl al kyl }

-S—hete'ocycly al kenyl, -Stcycl oal kyl,

=S-tyctoal kytat Kyt -S- cycloal Kyl alr kenyT,

-S-cycl enyl, -S—cyclenylalkyl -S-cyclen IaIkenI

ameylhvsmlve compRLnds dan readp{wb@g(a{@@tﬂ to determnne activity at the
HOM2 S35 iR b5 hEwn m¥th0aL ELER %@ltlﬁt\élfl’uoré\@&\ce polarization screening

’assay that measures the inhibitory concentration that achieves 50% of maximal
activity (FP ICso) and the dissociation constant for inhibitor binding (FP Ki). [Zhang et
al., J. Analytical Biochemistry 331: 138-146 (2004)].

Additionally, compounds are tested for activity at the HDM2 proteih using the
Cell Viability Assay, which measures the number of viable cells in culture after
treatment with the inventive compoLmd for a certain period of time e.g. 72 hours based
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het er oal kenyl, -NR1O aryl, -NR1O-aryl al kyl,

-NR10- aryl al kenyl , -NR1O-heteroaryl, 20
woORb8beser oar yl al kyl, - NR 0- het er oar yl al kenyl PCT/US2007/014958

- NR70- het erocycl enyl, -NR1O- heterocycl enyl al kyl,

- NR10O- het erocycl enyl al kenyl , -NR O- heterocyclyl,

-NR10- heterocyclyl al kyl, -NR1O-heterocyclyl al kenyl,

-NR 0-cycl oal kyl, -NR 0- cycl oal kyl al kyl ,

- NR10- cycl oal kyl al kenyl , - NR10O-cycl enyl ,

-NR 0-cycl enyl al kyl, - NR19ggycl enyl al kenyl ,

-CO al kyl, -CO al kenyl, -CO al kynyl, -CO heteroal kyl,

25 CO- het eroal ken

o 0 B b b B e i 'é@%h@éﬁéﬁfﬁmwmmewem -
Cell\ﬂ%nﬂ?h@&?ﬂnﬂnﬁ"ﬁ?@ﬁi@ E:OCOhetefOCycl enyl, -

eterocyc

het er ocycl enyl al ker'%
- Gomeeends {ﬂ}ﬁ present aﬁ@tl@amwﬁrmﬂ{@ Ki, and Cell Viability
CoO | oal kyl
1Cs0 va%{ rz(?%%ﬁghya}qfo.ﬁ%% &8! cyclcggl E3| al>/kenyl

¢®écry|Dlmyimbn@amfoinesybakégfbsenfaﬂve)adnepwmyehtﬁe invention,

- S02- al kenyl, -S02-al kynyl,
are Sh%ﬂ? 'ﬂ@aaé?‘j%él PW._ S02- het eroal kenyl, - S02-aryl,

Table 02-aryl al kyI - S02- aryl al kenyl , - 802- het er oaryl ,
2- heteroar yI al kyl, -S02-heteroaryl al kenyl
- S02- heterocyclenyl ., -SQ2- het erocycl enyl al kyl

Compciitd N CUragsGhENY! al kenyl , {$0210s0 quagy¢l yl, - S02 WO
2008/ 005268 PCT/ US2007/ 014952 171 het er 0( ycl yI al kyl ,
- SO2-

NO' Q2 efr f\f\\lf\JA\IJ Al lkoanyvs | [als Yo M-S WP P~V |

DTt SA~D A~ A N KCTy 1 ogz—Cy Tl uarr\yl,
A\cl oaI kyI al kyl g 02- cycl oallkyl al kenyl ,
- S02- cycl enyl , - cycl enyl 4l kylsq - S@-
cycl enyl al kenyl O scpi roheteroaryl, spiroheferocyclenyl,
spi rohgt er OCVCNIJE?N spi rocycljoal kyl , spirocycl enyl,

spi roa ach of sgid al kyI al kenyl, 5
al kynyl Nar oal kyl, digteroal kenyl, arylj arylalkyl,
aryl al k Cngt erhga yI 2 heferoaryl al kyl
——he{—e{—ea" al leany ] ~t ~l .1
Tyl Tt l\bll T , Flctm uuyultllyl y
het ero¢ycl e ,L/ het er ogycl enyl al kenyl ,
@At erogycl yp, (I_aet_cycl yl al kyj g5 het er ocy¢l yI al kenyl ,
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het er o#l ;pr3 - legr0-arylal kyl, O arylal kenyl,

- 0- het ¢roaryl, -0- ’ﬁ teroaryllal kyl , .
(\ hnf hr anaryvl.al leanyy N_hot dv Anova | ol

P oTo T ot r\Cllyl, U 1TCT mrovyur iy’

N)- het ¢r ocY{cl enyl al kyl SN ck; ffet erocycl enyl al kenyl,
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het er o¢yc Iarkﬁ - cyclqalkyl
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het er ocycl yl al kyl , -S-heterocyclyl al kenyl
-S-cycl oal kyl, -S-cycl oal kyl al kyl, -S-
weyoBoad2ky/| al kenyl , -S-cycl enyl, -S-cyclenyl al RgT/S2007/014958
-S-cycl enyl al kenyl, -al kyl-SH, 20 NR1G al kyl,
- NR10- al kenyl , -NR10-al kynyl, -NR O heteroal kyl,
-NR 0- heteroal kenyl, -NR1O-aryl, -NR1O-aryl al kyl,
-NR O-aryl al kenyl, -NR10O-heteroaryl, -
NR10- het er oaryl al kyl , - NR10O- het er oaryl al kenyl ,
- NR10- het er ocycl enyl , - NR1U88 het er ocycl enyl al kyl
-NR1O het erocycl enyl al kenyl, - NR10- het erocycl yl,
-NR 0- heterocyclyl al kyl, -NRLO-heterocyclylal kenyl,
- NR10- cycl oal kyl , -NR1O 25 cycl oal kyl al kyl ,
- RRi®-thgsk daskrgisalt chwould BREppayentcioythe skilled artisan that the

- NR10-cycl enyl al kyl . - NR10- . lal . .
compopps e PssTiof i utipss ERYGEaReitHiteasesinupiving
abnorméAlRdIep@lifcrbken\dnd di€éasey tausddbaiyddddudte functioning P53.

-CO aryl al kenyl, -CO heteroaryl, - CO heteroarylal kyl,

-CO het eroaryl al kenyl, -CO heterocycl enyl, -CO

het er ocycl enyl al kyl, - CO het erocycl enyl al kenyl ,

-CO heterocyclyl, -CO 30 heterocyclyl al kyl,

- CO het erocycl yl al kenyl, -CO- cycl oal kyl ,

- CO cycl oal kyl al kyl , -CO cycl oal kyl al kenyl ,

-CO-cycl enyl, -CO cycl enyl al kyl, -CO cycl enyl al kenyl

- S02-al kyl, -S02-al kenyl, -S02-al kynyl,

- S02- het er oal kyl, -S02-het eroal kenyl, - S02-aryl,

-S02-aryl al kyl, -S02-aryl al kenyl, -S02-heteroaryl,

-SO2 WD 2008/ 005268 PCT/ US2007/ 014958 172

het eroaryl al kyl, -S02-heteroaryl al kenyl,

- S02- heterocycl enyl, -SO2 hete rocycl enyl al kyl ,

- S02- het er ocycl enyl al kenyl , -S02-heterocyclyi, -S02-

het er ocycl yl al kyl , -S02-heterocyclyl al kenyl

- S02- cycl oal kyl , -SO2- cycl oal kyl al kyl ,

- S02-cycl oal kyl al kenyl, -S02-cycl enyl ,

-S02-cycl enyl al kyl, .-SOQ2 5 cycl enyl al kenyl ,
spi rohet eroaryl, spiroheterocyclenyl,
spi roheterocyclyl, -spiroc-ycloal kyl -spiroc-yclenyl,

-spir-oaryl - can- be-unsubstituted- or substituted with
one or nore noieties, which nay be the sane or

di fferent, each noiety being independently selected
fromthe group consisting of hal ogen, -CN,

hydr oxyal kyl , hydr oxyal kenyl , al kyl, al kenyl, al kynyl,
-0-al kyl, -0-alkenyl,-0 10 al kynyl, -S-al kyl,

- S-al kenyl , - S-al kynyl , hydroxyl, carboxyl, -C02-alkyl,
-CO- NRBR9, -NR8CCR9, -NR'SO02R9, -NRS8CONRSR9,

- NR8CO2R9, -OR9, -SR9, - S02R9, -COR9, -al kyl NR8R9,

-al kenyl NRBR9, -NRBR9, -heteroal kyl, heteroal kenyl,
tri hal oal kyl, di hal oal kyl, nonohal oal kyl ,

tri hal oal kenyl, di hal oal kenyl, nonohal oal kenyl
-tihal o heteroal kyl, di hal oheteroal kyl, 15
nonohal ohet er oal kyl , al koxyal kyl, al koxyal koxy,

al koxy(al koxy) bal koxyl, hydroxyal koxyal koxyl ,

hydr oxyal koxy( al koxy) bal koxyl, -S-al kyl -S-al kyl,

- S-al kyl -
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O al kyl, -Oal kyl -S-al kyl ,
-S-al kyl - (S-al kyl ) b-S-al kyl

w0 Joalobazhs (O al kyl ) b- S-al kyl , - PCT/US2007/014958

O al kyl - (S-al kyl ) b- O al kyl,

-S-al kyl - (S-al kyl) b- O al kyl,

-O al kyl - (S-al kyl ) b-S-al kyl

-S-al kyl - (S-al kyl - O al kyl ) b-S-al kyl

-O al kyl -(S-al kyl -0 al kyl )b-Oal kyl, SH 20

al koxyal koxyl, -S-al kyl - S-gfkyl - SH,

-S-al kyl - (S-al kyl ) b- SH, Oal kyl - S-al kyl - SH, -

0- al kyl - (S-al kyl )b-SH, heterocyclyt, heterocycl enyl,
het eroaryl, cycl oal kyl, &E&Hﬁﬁl ,aryl,

Whatrfhe{:l%rrﬂ‘éMQ%yl al kyl ; heterocycl enyl al kyl
h

eroarylal kyl, cycloal kyl al kyl, cycl enyl al kyl
aryl al kyl , O al kyl - NR1O- al kyl , -NR10-al kyl - O al kyl ,

0- al kyl -NR10- al kyl - S-al kyl
AC%“BPH&%’%%PGX‘& NN R e

her wherein, R8 and R9
Re group consi sting
N( akkyl )2, -N(al kenyt) 2i

(NR1O- al kyl ) b- Mmﬂ MKyI fu
are i ndependently selectﬁﬁ,{r
of hydrogen, hydroxyl

- NHal kyl , -NHal kenyl, < O al kyl ,

- NH al kenyl -0-al kyl, -8 R -aIkyI-C)aIkyI,
-al kenyl - O al kenyl, -al Nkenyl, ,
- al kenyl - S-al kyl , -alkéﬁy n?g, trifluroal kyl,
30 difluroal kyl, nonofl &oal KyTR7 al koxy, -S-alkyl,

-al kyl - S-al kyl , al koxyal kyl aIkyI al kenyl, al kynyl ,
cycl oal kyl, cyclenyl, aryl, heterocyclyl,

het erocycl enyl, het er oar yFormoyllloal kyl al kyl ,
cycl enyl al kyl, aryl al kyl, heterocyclyl al kyl,

het erocycl enyl al kyl , heteroaryl al kyl, heteroal kyl,

or a phav@aealiticall acceiithlyliel‘{aaﬂ lsplvale, esté) @quedoabiregeof, wherein:

or

R'is

PCT/ US2007/ 0 8 173 al kyl Nral k
%R%Hﬁfe'%&? ?\fgerocg(pl%)y ,q(gelg% Wlﬂ%e%ﬁkgﬂﬁ@“ of said
Nabterbepédl remé{érocy@leh mslr hNté’ranwd:fomadab krydlependently1 -3

hédroxyal -al k -aIF | - - al K ,
elerPelyns thhe in W‘er‘y erein epg éﬂﬁgﬁ& eterocyclyl or
ahbi@rg@gléh*ﬂzb} ﬂeteréhfw ||§%é‘!hé‘@ﬁ long omhéiéiosmﬂis @ the

sali d cycl oa cycl en ar heterocy

heaémwm EﬁVTIUrah'eQQ# §H|¥fH”thylM reiRAaghg s sauVi heterocyclyl,

8&&8%%/(9*95?’!' oL hefero%hlchhlbe unsubstltuted or lndependently substituted
teroc yl - -heter ocycl en%%; heter-o

ywllthll atyeasicong niely, whiglemayoae 9pn\ea(hr glgerent selected from the
mgé{#? Hituted or substituted with one or nore

whi ch can be the sane or different,
[ ndependent ly selected fromthe group consi sti ng of

RH}% §%<9E6reﬁgﬁl @Iksngﬁ{gﬁ%% Ié%EWof s%lidg5§i)§rg?g<k/rapﬁéteroalkenyl

- abhitdird] - 319dtm&awrk:eaynu furtateky/heNHareach of sald heteroalkyl or

aﬁak(%o_ I\'{%ﬁyt% %ﬁﬁfl’}?ﬁ% 8% tgycﬁt%&esntt% tﬂe%ar&)}?yl in Formula |

l adepﬂmdanhéy vaedredri edclh msatdlleetegmaik}al mzdnstesdpalhgndfcan be

hyd | k | k
oparoRsHuted ot naepsndatty sbbsiiHed withtIBysY e moiety, which may
hgkbahedarhe of Uiterahk Wefddtwd frovi ehegydwd Ryl , aryl al kyl,

wherein each Z, which can be the same or different, is independently selected from

the group consisting of H, -OR®, -alkyINR'R'!, -alkenyINR'°R"!, -COzR®, -
CONR™R'"", -NR'°CONR'™R"" , -NR'’COR?, alkoxyalkyl, alkoxyalkenyl, cyano,
halogen, trihaloalky!, dihaloalkyl, monohaloalkyl, trihaloalkenyl, dihaloalkenyl,
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het erocycl yl al kyl , heterocycl enyl al kyl ,
het eroaryl al kyl , al koxyal kyl, al kenoxyal kyl ,

wa@bkdognaeseyal kyl , cycl oal koxyal kyl, cycl oal kenoxpel/ky1007/014958

aryl oxyal kyl , heterocycl oal koxyal kyl ,

het er ocycl oal kenoxyal kyl , het eroaryl oxyal kyl ,

cycl oal kyl al koxyal kyl, cycl enyl al koxyal kyl ,

aryl al koxyal kyl, 20 heterocycl yl al koxyal kyl ,

het er ocycl enyl al koxyal kyl , heteroaryl al koxyal kyl,

-al kyl - S-al kyl, -al kyl-S-gpgenyl, -al kyl-S-al kynyl,

-al kyl - S- cycloalkyl -al kyl -S-cycl enyl, -

al kyl S- het rocycl

“ maganaoRkebyb SyeRgIeToaly ki iaidhetespalyl, monohaloneteroalky!,

a'lmélolge@fébﬁkéhgb(|dﬂﬂé12¢hete7@éIkéhylsn‘fdffdrﬁiw}ﬁabi@élkenyl alkyl,
S heterocycl yl

ngqnyJ @Ihygmy;!r a@éa@p@lhyh Qpp@;palkenyl aryl, arylalky}/ arylalkenyl,
%ké/ljoa g%fé{rBS‘Fsz% Etlkﬁgtergﬁg)"{lﬂéﬁylyﬁb?@fb YClenKl

rox eny
hbmwubmylaikmero@@my{glkenyl heterocyclyl, ¥\eterocyclylalkyl

BRI IR IREDTE Bk oSty KGRy, cvoleny

ciblcalylarkyl, eydfélwlalldeelyyl -O- akayO@Bahklyl-O alkynyl -O-heteroalkyl, -

§E‘§ E‘%’WﬁnQ ?’ -Cq%_%e)zﬂ-ar_yﬁ%l X arky %éarylso

ahlb{ér‘lﬁuﬁélhﬁgl ?héwroélw?alkemlk@wetéll(cflykbe:n)yﬂ,-O-heterocyclenylalkyl,
a al ken n
atproRS APy h “RaiserSe iy TRk ek, -O-

C)ﬁ%ﬁ@r@){:bclyﬁﬂk’ ylhﬂezen‘a)amwl-o bw@aﬂ@}mkﬁnw scycloalkylalkenyl, -O-
het er oar cycl oal

| al | enylal
aPyP'QI”Dd/I -O- ﬁ)éi'%mdew yPng%?"Y'ﬁéi%é\% c?g?'g}ﬁ/brﬁr%?“y' -S-alkynyl, -
e yﬁéf&%bfﬂk@l K$éhet6¥6él9@r|\%0>g-&|r)byl$- alkcyal Beasiréhyl| <S-

oxyal k 5 het erocycl oal koxya

héetereayd| G%Heéer@ﬁysdalkyi -Smtefmwla%m &7hetafpryclenyl, -S-
Q\%@ér‘&ga@ﬁyﬁ@l U%ﬂ??ér g‘(ﬁéﬁyllailk%yl -S heterocyclyl -S-

cycl oal kyla en oxya
ahgterokgaly kikyl) -S hbtﬁrgpm@lytalllgﬂrml k—@cgmlg§&yl -S-cycloalkylalkyl, -S-

Bl G e e S W@*eﬁé‘"ke"f”a'kw SH. .-

mNRYiaikyl, wiRthatkenybh eNR1&-allgayk, m‘ameﬂemw B

1 1o_
BT el DA N DRI L BB e SR oM hotercany.-
- SR '°- N@roar&(@k)ﬂyﬂ\)ﬁm het@(@ammmm, NR'"-nheterocyclenyl, -NR™-
RO SRR AR N e P & ylerysichi SRR heterocyciyl, -NR™-
h)‘\@t%lé?bllﬂdlkylhmt?xry@tlek@wdlylaméhw -8R’ -c@ﬁﬁﬁjkyl SOERS-

hetero

AT VBT T y——

fmeEé cigikenys, ncenmkyNF-?a;Qmmenw F@Omll&ynlyl w-dxeteroalkyl
OYR' can opt| onaII

R rsalemioio el Lcbe LGN 5L, 1B hroary. -

CREG hetSroariiaiky\RED- h‘éﬁer@@rylalkenyl -CO-heterocyclenyl, -CO- '
heterocyclenylalkyl, -CO-heterocyclenylalkenyl, -CO-heterocyclyl, -CO-
heterocyclylalkyl, -CO-heterocyclylalkenyl, -CO-cycloalkyl, -CO-cycloalkylalkyl,
-CO-cycloalkylalkenyl, -CO-cyclenyl, -CO-cyclenylalkyl, -CO-cyclenylalkenyl, -
SO.-alkyt, -SO,-alkenyl, -SO,-alkynyl, -SOé-heteroaIkyl, -SO,-heteroalkenyl, -
SO.-aryl, -SOz-arylalkyl, -SO»-arylalkenyl, -SO2-heteroaryl, -SO.-
heteroarylalky!, -SO-heteroarylalkenyl, -SO.-heterocyclenyl, -SO»-
heterocyclenylalkyl, -SOz-heteroéyclenylalkenyl, -SOz-heterocyclyl, -SO.-
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mis 0-2; R2 is aryl, heteroaryl, cyclyl,
het erocyclyl, cyclenyl, or heterocycl enyl wherein each

w@boosaas2eti d aryl, heteroaryl, cyclyl, heterocRct/y2007/014958

cycl enyl, or heterocyclenyl can be unsubstituted or
substituted with one or nore noieties, which may be
the sane: or different, each noiety being

i ndependently selected fromthe group consisting of
tri hal oal kyl , di hal oal kyl, nonohal oal kyl

tri hal oal kenyl, di hal oal kqryl , nonohal oal kenyl

hal ogen, CN, hydroxyl, thiohydroxyl am ne, 20 al koxy,

| k : I I

S N AT oSk (e (TS e LN el -
a'éyﬁIoalﬁIlbmyyl Sdﬁﬁ fdléﬁlR?‘lbh@le S0 cﬁ@ﬂ\MOJSOZ-cyclenyIalkyl -SO»-
nmonof | uroal koxy, heteroa kyI heteroal ken r box

cuRiRrtalkenyigeRisohetarprw, SRIQRERIORYC eeybseapﬁﬂero%vcwl

f/sh‘?fo%&éﬂamyl S_Wler]w %p%}dﬁfgl wﬁé&@ﬂnﬁ?ﬂogf sC§Id alkyl, alkenyl,

- &Ihﬁ‘;}ldr betm«balhyl hexegoa&etw! earubrayylallwsarvliam ia’w?roaryl
ur r

~rlbfodt B pergreR TR, Retefoyrenilr Acteroasmitlion

heieiéamyclenwmkeayly hetd’ret:ysclplahgalerocwigﬂazﬂ(yrlylmtlero@/clﬂalkenyl,

h&V&TQ?AI‘VI CV'E?éIkéIEﬂ?f%XII CV‘II%?'EI’P(W&YI/I CVC?‘%J' Qglenylalkyl,

?Wc@wt héalkéhﬁlh e@gﬁg%ﬁ)%k&anylm@%{aﬂ;ﬂhy}( -lCS-the:zt)rg?ﬂqu -O-

rom

cmtﬁﬁ?%';‘/?nﬁc&e@é}ﬁ'y ﬂgg'&/[»& k\éﬁ'gl e&oﬁ %VI -0-

arndtéIé@WIaikﬂe@h@@émb Ihmbnycy@m@x%%@éﬁé -O-heterocyclenylalkyl,

het l'yl'al k I I

e De0Tydenybieryh S O BEIA BEYY e g RIACY IR, -O-

trHéIéIdl"?}JcMélkeﬂylha@Q?ydWAIkyﬁlmiﬂ%IMWdikyl -O-cycloalkylalkenyl -O-

tri hal oal Kenyl , "~ - hal oal . “monohal oal ken

alqy@Iﬁ;nyl - cac@u&a'kylf@mebmk%mﬂ -Salilo %‘é‘ﬁavk S-alkynyl, -

arg' eﬁa@’he ¥5Ik@@¥l‘¥é~a pLsr Iéﬂlh}{'-s anALKaYYI, -S-
etero ycl eny can unsubst it u ed or substit uf ed

vvn hétemwvbrsmmermmmss hstamam!allsanylbesﬂmem eswl, -S-

T Er & crorRRARY % Hole iR Bibrly HIRAR 14 hbterd8) 61, °8-

i Sﬁetegaayﬁ:Malkyhanﬁtk;dqyclylzkihede KS-cyntoadtydl -Satxsibalkylalkyl, -S-

Hd hg%q‘iﬁ" %%e%% 5 Q)&Ié’r?}l ﬁ.ﬂékclgﬁg | %alzgéIBIIgI ll(ken)yl -alkyl-SH, -

aI Hdlar"fbabk,yl aNg’ &arkeWCImVIaikynylpWRtPahktplrwlyyl -NR*-
heteroalkenyl, -NR'%-aryl, -NR'®-arylalky!, -NR'-arylalkenyl, -NR'®-heteroaryl, -
NR'%-heteroarylalkyl, -NR'®-heteroarylalkenyl, -NR'®-heterocyclenyl, -NR*-
heterocyclenylalkyl, -NR'-heterocyclenylalkenyl, -NR'®-heterocyclyl, -NR'°-
heterocyclylalkyl, -NR%-heterocyclylalkenyl, -NR'-cycloalkyl, -NR'-
cycloalkylalkyl, -NR'°-cycloalkylalkenyl, -NR'-cyclenyl, -NR'°-cyclenylalkyl, -
NR'"-cyclenylalkenyl, -CO-alkyl, -CO-aIkerIyI, -CO-alkynyl, -CO-heteroalkyl, -
CO-heteroalkenyl, -CO-aryl, -CO-arylalkyl, -CO-arylalkenyl, -CO-heteroaryl, -
CO-heteroarylalkyl, -CO-heteroarylalkenyl, -CO-heterocyclenyl, -CO-
heterocyclenylalkyl, -CO-heterocyclenylalkenyl, -CO-heterocyclyl, -CO-
'heterocyclylalkyl, -CO-heterocyclylalkenyl, -CO-cycloalkyl, -CO-cycloalkylalkyl,
-CO-cycloalkylalkenyl, -CO-cyclenyl, -CO-cyclenylalkyl, -CO-cyclenylalkenyl, -
SO;-alkyl, -SO.-alkenyl, -SO,-alkynyl, -SO2-heteroalkyl, -SO.-heteroalkenyl, -
SO;-aryl, -SOz-arylalkyl, -SO,-arylalkenyl, -SO2-heteroaryl, -SO-
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het er oaryl oxy, heterocycl enyl oxy, heterocyclyl oxy,

al kyl, alkenyl, trifluroal koxy, 10 difl uroal koxy ,
worewehbzsoal koxy, heteroal kyl, heteroal kenyl , PEF/082097/014958

- CONR1OR', -COOR9, -0OCOR9, -NR10COR9, cycl oal kyl,

heterocyclyl, -NR OR', -S-alkyl, -S-alkenyl,

-S-cycl oal kyl, -S-cyclenyl, -S-aryl, -S-heterocyclyl,

-S- heterocyclenyl, -S-heteroaryl, -S-trifluroalkyl,

-S-di fluroal kyl, -S-nonofl uroal kyl, cyclenyl,
het erocycl enyl, aryl, hetefmaryl, and al kynyl; 15 R4
or R4 , which may be the sane or different, are

DRRBEaTAk s S8 -HEfr VRRdF, B 2R Begh sk
hglé%frléﬁ“k_g@ﬁylalkyl hssﬂpnmirbwclenﬁhmehc;msmz-métbm@ewsoz-

ahﬁtswﬁywwwl SPnbaaoryc kel kS b Br 1.
i@axlklyf’élu?y -SO¥ fc{y@@ahwlélkléﬁ*l; S@S-Id?@ielﬁ)ﬂ ats@cwouenyxankyl -SO,-

enyl'a enyl al keny cycl oal kyl al ky 3/
cyyq:lenmwlmnwrﬁplrohﬁemly@yplaqaq@ypcyclenyl spircheterocyclyl,

{a cyc%mk gﬁ@ékelrznplztrs? r8§§{l/ S Bé'@h'substntluted or substituted with

aryl al keny
hehermanwerﬂqxet,les avhichenay berthe seken or diffarentieachappiety being

oy isefysF Bim s b1 polefhRB Filasano o

XNVBIGCIR roRyalkenylaakyl, auquwlparyahkle@wkyl -O-alkenyl,-O-

alﬁh&){ggrkgﬁélf(ylal é@%/al Ogé'k%nﬂqeﬁﬁ? lﬁéﬂﬁfzéoxyl -COs-alkyl, -CO-

C RS, KMRACIORS, NREECRIR®Y HRRRCONRERS yNIREDO A% YOR®,-SR®,-

| | al kynyl
SR R NHE D Sk AN, Ay RERE ety

hﬁéftfrlgshﬂeﬁpy|tﬁh{§bblkyh&?nﬁé|§lg@|w§ll &nghﬁhtamwyl tnaawamké«wl

ar a en et er oar a an e n

cgﬂ‘aé‘éa'kaﬂgluBEQ”QWﬁ'%@XSPY's{?HE?Mnﬁ‘%'&a&}V? ﬁﬁ@)%ﬁe%&"&'
Jﬁ{dﬁaﬁoh&@raélk ﬁﬁu&&th WXy, eimd‘x@(@nbxy)balkoxyn

endent | ect ed from the ‘group consi sti gI
thwmwalmnyalkcwhmyémwlko%ﬁufﬁévbalh@w -S-alkyl-S-alkyl, -S-alkyl-

hg %géggaH‘CEIMLs Ql'kgﬁ' §aAIEﬁQ$| alkghus nehalopal Sf‘em(*h(o -alkyl),-S-alkyl, -

ydro I ohydr am ne

kB hk{S-aiky vl Y Gralky by Br-alkyky Dosty - (S-atkye-S-alkyl,

B L L e ey S e L VTS e ) o g

t alkdxyatkaixih x$;alkyif $allodi M x35-alkyb(Salkyhabklo xX9; alkyI-S-aIk/I-SH, -

"ELShGPS i, S RERLE 50 Bt SEDEARR) ot
Wﬂleﬁ’yl aryl; abi@/bcyelﬁaadﬁmmbrocﬁmrmmﬂ hpieroa@tlalkyl’
“Eisieplatih eyl N ISRl -0-akyt,

Snamwhl‘%anxgl KR *O-aawya| -&\lﬂW—alh}at&JfauquJSaaWyl NRS?JraIkyI -NR'°-alkyl-
het e;(; oar {:;,ndI al kynyl; or
RN NS

further whereln, R® and R® are independently selected from the group consisting of

hydrogen, hydroxyl,-NH,, -N(alkyl)., -N(alkenyl)z, -NHalkyl, -NHalkenyl, -NH-
alkyl-O-alkyl, -NH-alkenyl-O-alkyl, -alkyl-S-alkyl, -alkyl-O-alkyl, -alkenyl-O-
alkenyl, -alkyl-O-alkenyl, -alkenyl-S-alkyl, -alkenyl-S-alkenyl, trifluroalkyl,
difluroalkyl, monofluroalkyl, alkoxy, -S-alkyl, -alkyl-S-alkyl, alkoxyalkyl, alkyl,
alkenyl, alkynyl, cycloalkyl, cycienyl, aryl, heterocyclyl, heterocyclenyl,
heteroaryl, cycloalkylalkyl, cyclenylalkyl, arylalkyl, heterocyclylalkyl,
heterocyclenylalkyl, heteroarylalkyl, heteroalkyl, heteroalkenyl, -alkylN(alkyl)z, -
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35

wherein R4 and R4' or R5 and R5' or Rs and R6' or R
and R, together with the carbon to which each is

waedaobees i ndependently forma spirocyclic greuppsS2007/014958

wherein said 10 spirocyclic group can be unsubstituted
or substituted with one or nore noieties, which can
be the.sane or different, independently selected from
the group consisting of trihal oal kyl, dihal oal kyl,
nonohal oal kyl, tri hal oal kenyl, dlhaloalkenyl
nmonohal oal kenyl, hal ogen, 1@¢ hydroxyl, thlohydroxyl,
an1ne al koxy, al kyl, al kenyl, trlfluroalkoxy,

('%MPM#'W&%@'W Aoh Rk SRR o

l@@ﬁﬁ%nyl)CYQKQQWNHg hedxgalku, y"iydrekﬁilk)éﬁyl, -alkyl-SH, -alkenyl-
0

oo TS RS SR -

d dwhe éﬁ%tch&rfsmdb &balkyl, cyclenyl,
gﬁs tgb(ém@g gglg}lg&pg S{Hta?gﬁgd C:::lr'l oigl iciz : y yh eyeleny

faryh hetesgeyaidr hataracyaienyahelaroanthcy qlmgl@&yl cyclenylalkyl
Fﬁélﬁ ﬂuse g%kcl}:léﬁﬁ;ﬂ A ie%@féf?hﬁaw |—he39rdﬂ?@bﬁ4yn-lﬁaéfbalkyl

erocyc used het er ocycl enyl can
betmeatksnwt mrebewnsumélpéﬁdmtslupsﬁl!ﬁ@@ vith @@Ie & MergrBoieties,

| | t. .
o] EafTRehe &R bR BB o Aol SOBRIRI: bl the group
dcdhsisting of aﬂqmmmieprmmxdnhe;ergelkemb@lkwl agynylralkgxyalkoxy, -S-

oSS H SIS S ARG sl ot ko

hgagocxpaiMybikygl koxyal kyl, ami noal kyl, al kyI NRIOR",
tr| hal gal kyl, di hal oal kyI , honohal oaI kyl, aryl,
h8tig o cycloalkyl cycl enyl, heterocyclyl,

r,oc e I
aeg o’aYV h tf%l Peqcyc%gll% F PE‘PﬁtrgF\Paarr u?tljéyér]dﬁ Ily se]lected from the
hermmcgaw@hw@ﬂmﬂrom@m é'éféﬁ%ﬁ"@’é‘iy Qxﬂﬂalkv' cyclenyl, aryl,
hﬁb@ér@aw b, hefé’r@bQélb fl hetd@agyly byclbatkytadioy ctydienylalkyl, arylalkyl,
IocC [
B RLBELSYEL ndleladldualst Felabihably) a'%ﬂ'kv'
hetl@fmyelkyh;a"amqnva&% qy@loajh@mkylt Gy%a Pnoxyalkyl aryloxyalkyl,
S HEﬁérbbyéladlwxyalkqn hetérotytpalkereixyatkyl, Wete foargloxpalkyl,

iR R SIS
- Beferorylylaliscygésy), I@etefcp msa,lkoxmlkyluhg rg?rylalgﬁayalkyl -alkyl-

”@Qi‘kwr Qlﬁklksl-alké‘\@ﬁ CARY ISR YPCHIKYEZI0YEI0A YR 8alkyFB-cyclenyl, -

i ﬁH‘é’b@Sb @ﬂﬂ yi%-gafeergte,yélgle ?Iggresq{etghg %‘e@ﬂyﬁ -aﬂ{ S heteroaryl, -

hpikybGeayclaalkylalkyd] tadiyhS- cuclﬁay&alkyltﬁ“ﬁw%am?iky alkyl -S-

d Ih@@ér@ey&yla,ukys a@kymabaér@aymnyia&yamw hefdvoaryalRy,

O'BXE‘ R R gﬁ%ﬁ{,}%@r %5 h§Hca%IQ8H¥lt§¥1M%IEQI\ﬁ-?C-alkénleHz -

f G2B° cy@QaalkMyl CQzﬁdj{QﬂWralkle(alkoxy)z -alkylNHalkoxy, -
CONHSO,alkyl, -CONHSO alkenyl, -CONalkylSO.alkyl, -CONHalkyl, -
CONHalkenyl, -alkylCO.alkyl, -alkyiCONHalkyl, -atkyICONH, -
alkylCON(alkyl)2, -alkylCON(alkenyl)z, -alkylCO2H, -alkyIN(alkyl)z, -
alkyINHalkyl, -alkyl-NH;, -alkenyl-N(alkyl)z, -alkyl-N(alkenyt)z, -alkyl-
Nalkyl(alkenyl), -alkenyl-NH>,

wherein each of said cycloalkyl, cyclenyl, aryl, heterocyclyl, heterocyclenyl, heteroaryl,

cycloalkylalkyl, cyclenylalkyl, arylalkyl, heterocyclylalkyl, heterocyclenylalkyl,
heteroarylalkyl, cycloalkoxyalkyl, cycloalkenoxyalkyl, aryloxyalkyl,
heterocycloalkoxyalkyl, heterocycloalkenoxyalkyl, heteroaryloxyalkyl,



het erocyclyl, or heterocyclenyl together with the
parent ring; provided that the foll ow ng conpounds,
wobkioshoase | dentified as G oup A Conpounds heP@i/nS20aT/@14958
excluded fromFormula I: CF3 CF3 CH3 0 00 \ N O HO
NANO NINNOOI ~ONCF3 1 \ CF3 NC, N' 1 CF3
CFSCF3 OOO NONOOC I HCNO H3c O CF3 CF3
10 NNCF3 CH3 CF3 O/~ 0-'~ 0O/ ONONO NJHHN
NO~SNONO CF3 CF3 C, N& NI WO 2008/ 005268
PCT/ US2007/ 014958 178 CF3y#4F3 CF3 CF3 O rN O O\ O
~ONOO N-) ~~NO(NONNHCNJ ~w ~N~1 -NNO
H3C N 16(o H3C O O CH N
cycloalkylalkoxyalkyl, cyclenylalkoxyalkyl, arylatkoxyalkyl,

heterocyclylalkoxyalkyl, heterocyclenylalkoxyalkyl, heteroarylalkoxyalkyl, can
be unsubstituted or substituted with one or more moieties, which may be the
same or different, each moiety being independently selected from the group
consisting of alkyl, alkenyl, alkynyl, -CN, hydroxyl, -SH, -NHg, -N(alkyl)z, -
N(alkenyl),, —N(alkoxyalkyl)z, trifluroalkyl, dlfluroalkyl monofluroalkyl, alkoxy,
S-alkyl, halogen, hydroxyalkyl, hydroxyalkenyl, -alkylSH, -COR®, -SO,R°®,
heteroalkyl, alkoxyalkoxy, -S-alkyl-S-alkyl, -alkylNH,, -alkyl-N(alkyl)2, and -
v alkylNHalkyl,

further wherein, in any —NR'°R"" in Formula 1, said R'® and R'" can optionally be
joined together with the N of said -NR'°R"" to form a cyclic ring;

Ais O, CR®R®, S, SO, NR', or CO;

m is 0-2; |

R? is aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl wherein each of

said aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl can be
unsubstituted or substituted with one or more moieties, which may be the same:
or different, each moiety being independently selected from the group
consisting of trihaloalkyl, dihaloalkyl, monohaloalkyl, trihaloalkenyl,
dihaloalkenyl, monohaloalkenyl, halogen, CN, hydroxyl, thiohydroxyl, amine,
alkoxy, alkenoxy, arylo'xy, cyclenyloxy, cycloalkyloxy, heteroaryloxy,
heterocyclenyloxy, heterocyclyloxy, alkyl, alkenyl, trifluroalkoxy, difluroalkoxy ,
monofluroalkoxy, heteroalkyl, heteroalkenyl, carboxyl, -CONR'R'', -COOR?®, -
OCOR?, -NR'°COR?, cycloalkyl, heterocyclyl, -NR'’R'"", -S-alkyl, -S-alkenyl, -S-
cycloalkyl, -S-cyclenyl, -S-aryl, -S-heterocyclyl, -S-heterocyclenyl, -S-
heteroaryl, -S-trifluroalkyl, -S-difiuroalkyl, -S-monofluroalkyl, S-trifluroalkenyi, -
S-difluroalkenyl, -S-monofiuroalkenyl cyclenyl, heterocyclenyl, aryl, heteroaryl,

and alkynyl;

Jﬁf

cyclenyl, or heterocyclenyl, wherein X is selected from the group consisting of

3is X , -O-X, -NR'0-X, -S-X, aryl, heteroaryl, cycloalkyl, heterocyclyl,

aryl, heteroaryl, cycloalkyl, cyclenyl, heterocyclyl, heterocyclenyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocyclylalkyl, cyclenylalkyl,
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| 00 3\ / 1 "'"NCH3, OH, CF3 CF3 OIONCF3 NJ O/

JN\H3 ~~ ENOcS OHIC' NHSCNOO1l:;"'"/NO NJ
woBosmoItesN. \ CH3 H3C' N 4:0, ON -CH3 | H3PC1ZHR20C1 /014958

HBC CF3 CF3 CF3 CF3 Ol | Ol OO"NO"" NOOJj O

~t3C NJ N ,) ~IN'" XNHCNI NO NHC 3\ il

Cl 6CF3 NNNCF3, , H3C, CF3 CF3 |l ?. CF3 Ol NO NO

~ON'-NNO1INN NN) &F3 ~No ,CH3 ci, , OH,

and CF3 OO0 r.NO H3C. NNOS5F

175

heterocyclenylalkyl, alkyl, trihaloalkyl, dihaloalkyl, monohaloalkyl, trihaloalkenyl, -
dihaloalkenyl, monohaloalkenyl, alkenyl, or alkynyl,

further wherein, each of said X, aryl, heteroaryl, cycloalkyl, heterocyclyi, cyclenyl, or

heterocyclenyl can be unsubstituted or substituted with one or more moieties,
which can be the same or different, each moiety being independently selected
-f-rom-fhe-group-consisi-ing—of—tr-ihaloalkyl-,-diha-lealkyl,—r—nenehaloa-lkyl;-
trihaloalkenyl, dihaloalkenyl, monohaloalkenyi, halogen, CN, hydroxyl,
thiohydroxyl, amine, alkoxy, alkenoxy, aryloxy, cyclenyloxy, cycloalkyloxy,
heteroaryloxy, heterocyclenyloxy, heterocyclyloxy, alkyl, alkenyl, trifluroalkoxy,
difluroalkoxy , monofluroalkoxy, heteroalkyl, heteroalkenyl, carboxyl, -
CONR™R'"", -COOR?, -OCOR?, -NR'°COR?, cycloalkyl, heterocyclyl, -NR'R"",
-S-alkyl, -S-alkenyl, -S-cycloalkyl, -S-cyclenyl, -S-aryi, -S-heterocyclyl, -S-
heterocyclenyl, -S-heteroaryl, -S-trifluroatkyl, -S-difluroalkyl, -S-monofluroalkyl,
cyclenyl, heterocyclenyl, aryl, heteroaryl, and alkynyl; '

R* or R*, which may be the same or different, are independently selected from the

group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl,
hydroxyalkyl, -alkylCO,R®, alkylOCOR?, -alkyINR'®°COR®, hydroxyalkenyl,
alkoxyalkyl, alkoxyalkenyl, aminoalkyl, aminoalkenyl, alkyINR'°R'",
alkenylNR'°R"', cycloalkylalkyl, cycloalkylalkenyl, cyclenylalkyl, cyclenylalkenyl,
cycloalkylalkynyl, cyclenylalkynyl, heterocyclylalkyl, heterocyclylalkenyl,
heterocylenylalkyl, heterocyclenylalkenyl, arylalkyl, arylalkenyl, heteroarylalkyl,
and heteroarylalkenyl, wherein each of said alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, hydroxyalkyl, -alkylCO,R®, alkylOCOR?, -alkyINR'°COR®,
hydroxyalkyl, hydroxyalkenyl, alkoxyalkyl, alkoxyalkenyl, aminoalkyl,
aminoalkenyl, alkyINR'°R'", alkenylINR'®R"?, cycloalkylalkyl, cycloalkylalkenyl,
cyclenylalkyl, cyclenylalkenyl, cycloalkylalkynyl, cyclenylalkynyl,
heterocyclylalkyl, heterocyclylalkenyl, heterocylenylalkyl, heterocyclenylalkenyl,
arylalkyl, arylalkenyl, heteroarylalkyl, and heteroarylalkenyl can be
unsubstituted or substituted with one or more moieties, which can be the same
or different, independently selected from the group consisting of trihaloalkyl,
dihaloalkyl, monohaloalky!, trihaloalkenyl, dihaloalkenyl, monohaloalkenyl,
halogen, CN, hydroxyl, thiohydroxyl, amine, alkoxy, alkenoxy, aryloxy,
cyclenyloxy, cycloalkyioxy, heteroaryloxy, heterocyclenyloxy, heterocyclyloxy,
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whergig) %c?é‘ﬁﬂgr 8ﬁ1

or a pharmaceutically acceptable salt, solvate, ester,
or prodrug thereof. 2. A conpound of Fornmula Il: WD

WQQO®8H26268 PCT/ US2007/ 014958 179 0 R2--tN RCFRGS20R4014958

~R3 Formula Il or a pharnaceutically acceptable salt,
sol vate, ester, or prodrug thereof, wherein: R is

het erocycl yl or heterocycl enyl wherein each of said

het erocyclyl or 5 heterocycl enyl contains

i ndependently 1-3 heteroatons on the ring and further
wher ei n ‘each of said hetergggclyl or heterocyclenyl is
attached by one of its heteroatons to the carbonyl in
Formula Il and sti further, wherein each S

hélied oalreny) "dr‘urﬁé{'@xxc%wé?ﬁ)kO%nm&q(i'HéfeﬂJE‘PH 31938'%’“'
' 'P%?&%Jé%@éﬁ;}l}’car%?ﬂ L@Eﬁl\ﬁﬂ °f't h\CHOREAOCOR?, ZNRIGC@rﬂg

i s heteroal kyl or g r.oal Kenyl wherei n each
sa;wlqa&sdr bauemycdyl HERETD H&ﬁﬂhw -Sodlikans éicycloalkyl -S-

| a -S-
DRG] SR el SCyeNper s biERE el E35theteroary. S
|ﬁ8f|th1@hﬁ()d,&t$3dﬂltﬁoalkhle $anbmfytllr0|aikyﬂ:cny|¢[ﬂrall hetegggyclenyl, aryl,
_glej_l furlt__her g{rﬁp ein each of said heteroal kyl or
h&YLeCA K A We 15 unsubstituted or independent!y
substi t ut ed W|th at | east one Z vvherei n each Z, which

ISf f Sﬂg t Pﬁg*d enf lgééher with the carbon
and Rehick Eaeh,is @m@&ned hmd@@@ndeﬂﬂy b@myb sp"td';ybm} gesupy wherein said

di hal oal kyl , hal oal kyl

hSPHPEYFHS BTOURERR PSdf’l@éﬁ&?F'Y“‘%? r su St %%ﬁ“yme or more
heh&ictie¥CIWAtH cam QthQCs)aﬁhé’ br dﬂt&&bﬁﬁhﬂ@’éperﬁbntly selected from the
cycl oal kenyl, -0-al k

_ @raep &onsisting, of tghﬁ@y&ﬂnkgmlkyl mgngp#gglyyl trihaloalkenyl,

gj‘ﬁﬁbﬁfl&ﬁ"{zl}"monghﬂ%hﬁ‘('é%‘}yﬂa%q% cR; H?@@&?FXﬁnbhk/droxyl amine,

cyc oal kenyT

@mm@kyl algeaylkyp%roalkgxheqilgpmlk%y monofluroalkoxy, heteroalkyl
15- | 9 0 9

§eﬁe SIRA) 8 enervoxyI ﬁfh{liéw& Ji GRPAYEOR lklﬁ’ COR

teroc I -5-cycl oa
cmbmmlkwnpetereww WR’ R’Nl—alayltrelpytr;ﬂmqm{kanlklpnglﬂuroalkylth|o

RGN EeBTiflo. ceryh (IR DBl AR BBl apd atiormyt:

R* and\H-‘ aygéthelr kith theNromycicoahiotngach spattadhetde caarqylc]icize to form,

i rohet eracycl enyl splroh I
< Applp i S By liagh Relbeysivpr fused heterocyclenyl,
wherein each of said fused heterocyclyl or fused heterocyclenyl can be

unsubstituted or independently substituted with one or more moieties, each

moiety being independently selected from the group Z;

RS, R, R or R", which may be the same or different, are independently selected |

from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, alkoxyl, -S-alkyl,
heteroalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, alkyINR'®R"", trihaloalkyl,
dihaloalkyl, monohaloalkyl, aryl, heteroaryl, cycloalkyl, cyclenyl, heterocyclyl,
heterocyclenyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, cyclenylalkyl,
heterocyclylalkyl, or heterocyclenylalkyl, wherein each of said aryl, heteroaryl,
cycloalkyl, cyclenyl, heterocyclyl, heterocyclenyl, arylaikyl, heteroarylalkyl,
cycloalkyilalkyl, cyclenylalkyl, heterocyclylalkyl, heterocyclenylalkyl can be
unsubstituted or substituted with one or more moieties, which can be the same
or different, independently selected from the group consisting of alkyl, alkenyl,
hydroxyl, -SH, -NH2, halogen, trifluroalkyl, difluroalkyl, and monofiuroalkyl;



WD 2008/ 005268 PCT/ US2007/ 014958 180 wherein each of
said al kyl, al kenyl, alkynyl, heteroalkyl,
whedosnobkenyl , aryl, heteroaryl, heterocycl epyi/ps2007/014958
het erocycl yl, cycl oal kyl, cycl oal kenyl, -0-al kyl, -0-
al kenyl , -0-al kynyl, -0-heteroal kyl, -O heteroal kenyl,
-0-aryl, -0-heteroaryl, -0- heterocyclenyl,
-0- heterocycl yl, -0-cycloal kyl, -0-cycl oal kenyl ,
al kylthio, -S 5 al kenyl, -S-alkynyl, -S-heteroal kyl,
- S- het eroal kenyl, -S-aryl ,1756-heteroaryl, -S-
het er ocycl enyl -S—heterocyclyl -S—cycloalkyl
S- cycl oal ke H-alk

©or FRL e T By ot ioep R g g g8 om e

h F&Iﬁ)é\bﬁ&lstmw hzlaﬁfgéwalmyélkenwlalk@&yr wyaxbalkyl dihaloalkyl,
H cycl oal H cycl oal kenyl

sBPﬁdﬂ@B@P%‘@?Hﬂyenyl spi rohet erocycl yl ,

R® andiR™ FW'a‘?ﬂ ﬁ‘f' br FPrari]chS ﬁ‘b%é’tﬁké? Wahvthe d‘aﬁﬂoﬁ@o which each is
unsu stltute or substituted with one or nore noieties
eattached ecan indeipegdently syalkirize kg fare adused cyelpatiys cyclenyl,

ChPlSeRENV B Bt BEyEBNOPERCh M inEhaRim ring.
providdtﬁtrlmtOIFtKgllqwmgimirmanahd&yIwmﬁhaalrearlleklygl,eldtalsgﬁabmalﬁkgibmpounds
oa roxya
ShPfeiRanreexoifed ot o 1" Noosar kemy!
- NCQ2al K§fts - NCQRal kynyl gf, - NH- SO2CH2CF3, CiNg+- SO2CH3,

al koxy oxy, _al kyl t hi kylthlo al koxy yl t hi o,
al kypt al k -C>ab -NH al kyl, - Ng yl - O al kyl,

,a'ndagﬁalky O Ais 0, CHzN OSO2 NH or

NoD! mis 0-2; Rf abyl Etgw
E:E’hete ! (ay cycleny het cyclenfggy reln each
ryl, het er 0af c clyl, heter®
cycIeH , Ok heterocyclenyl ébn be uns tltuted or
substitupd with one or nore; noieties, e@gh noi ety
bei ng dependently sel ed fromthe
con3|§t g of hydr ogen, ot anaIkyI, dlhaloalkyl,
0 etﬂ kyI dimﬂNb er oal kyl ,
aIU e eroal trih kenwk; o g@lkenyl,
hal oa ﬁf} g trlhalohete bkpnyl
~di hal ofyjg eroalkenyl hal teroalkeny
hydroxy thlohydroxyl - aminé,. al koxy, aIkyI
het er oaf'R carboxyl , am d¢Msani ne, ester, Fkenyl
hete Qﬁykenyl cycloalkyl, t ergtycl yl IkyI
cyclo 23 etdzzgygbﬁn
aryI and, yI is aryl, he aryI
| oal kenyl

cycl Ryl , heterocyclyl ,
nyI arylalkyl,, beroarylalky ICFa
cycl al k xerocycIyIaN ,,cycloalkenyN kyl,,
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het erocycl enyl al kyl, x 0, -OX, or -NX wherein X
WO 2008094268 het er oaryl , cycl oal kyl , cycl oal kenyPCT/US2007/014958
het erocycl yl , heterocycl enyl, arylalkyl,
het er oaryl al kyl , cycloalkylalkyl, het erocycl yl al kyl ,
cycl oal kenyl al kyl, heterocycl enyl al kyl, al kyl,
tri hal oal kyl, di hal oal kyl, hal oal kyl, tri hal oal kenyl ,
5 di hal oal kenyl, hal oal kenyl, al kenyl, or al kynyl,
‘wherein each of said aryl,1peteroaryl, cycloal kyl,

het erocycl yl, cycl oal kenyl, heterocycl enyl,

aryl al ky! , heteroarylalkyl cycloalkquékyl . CF,
het er ycIyIaIkyI cycbaalkenylalkyl

hetg yclenylalkyl a can be un 6i§|tuted oro

A

~ N ndependen ect ed N
LN consiitlng of,,dw : trlhétggrtil haloalkyl(;s

rSubstotuted wth one nmore nojpe ,t,gé% each rm'r‘et

hal oa , trlhaloalk yl, di hal o

hal oa yl, hal ogen ,  hydroxyl, thjohydroxyl;

an ne, gﬂkoxy, al kyN gty | aIkyQ;il heteroalﬁg?h
car boxyl ,Ctam de, ami @ "ester, heterodtkenyl,. 4
cycl oa gyl het erocyc¢ryl , -NHal kyl, al kylthio,

-NH a ényl - SH- al yl, cycl oal kenyl ,

het g ycIenyI arg\# het eroaryl , algynyl or , s

detrmakynyl ; gﬁ“ Q©r R4 , which e the same &
W g §; rent, w6 I dently hydreded, alkyl, ~nX o0

al kepyl , al kynyl, hdteroal kyl oalkenyhﬁcxNv) N

hy dr kal -aIkyI ylengT, eh, al koxyal koxy

al R yaIkyI tri hal oa ; di hal oal kyl haloalkyl/'f‘{l___CH
cyghval kyl,  cycl oal keny,, heterodycl a, Hie” SN i
heterocyclenyl aryl, heteroaryl ami ne, hydroxyl, cFy

carboxyl, CN, ester, or am de, 20 wherein said aIkyI
al keny¥fz al kynyl , het fal kyl , hetero 3kenyl
al y

hydro I kyl, - alk I yl ester, alk alkoxy
xyal kyl , tri hal I, dlhaloa Ky hanahKyT

kyl, cycl©a het erfoc
Syt

het cl eny.gc Ngf  hetet
unsubs&%ﬁeied or |ndeﬁéhgently substl ed,mnth one oN'S
nor e 4,es, each ty being in ndently HaC |

sel ected fromthe group con stlng 25 of hydrogen,

tri ff%l oal kyl, dihal oal kyl, oalkyﬂwatrlhaloalkenyl
dlﬁégoalkenyl hal odfkenyl CN, hydroxyl,.
4&\ ydr oxyl an1ne é%lkoxy calkenyl aIkynyI,
N roalkyl cigb am de, ester,
h szfg£;%nyk ?ﬁ%lkyl heter Usl yl, -NH-aIkyI
al k , SH—aIkenyI ycloalkenyl
het er o Ienyl aryl, e éroaryl aI r
' heterquyﬁyl 30 or &* %nd
3

%f@F

or a pharmaceuticaily acceptable salt, solvate, ester, or prodrug thereof.

2. A compound of Formula 1l:
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together with the carbon to which it is attached, can

weymBioei2zeee to forma spirocyclic, spiroheter oRYDUSN7/014958

spi rocycl enyl, or spiroheterocyclenyl; provided that
the follow ng conpounds, which are identified as
G oup. A Conpounds herein, are excluded from Formul a

[1: CF3 CF3 CH3 00- 1 00 CF - ~~ Ngg,--N N O NOO
NO NOHI NNNOF i CF31C3 N&C N, |I 5CF3
CF3 CF3 00 .70 10 O I1/4#d 1/ anm(NO O HBC NN O H O

OH NOCFCF3 N1s N1CF3 CH3 CF3 04101 00 N
JNOCI I i NNO\ HO NONONO NTrCF3 CF3/ CS

N1 N J1 WO 2008/ 005268 PCT/ 20071/ 014958
R2—A R

R4

Formula II

or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof, wherein:

R' is heterocyclyl or heterocyclenyl wherein each of said heterocyclyl or

or

heterocyclenyl contains independently 1-3 heteroatoms on the ring and further
wherein each of said heterocyclyl or heterocyclenyl is attached by one of its
heteroatoms to the carbonyl in Formula |l and still further, wherein each of said
heterocyclyl or heterocyclenyl can be unsubstituted or independently

substituted with at least one Z;

R’ is heteroalkyl or heteroalkenyl wherein each ot said heteroalkyl or heteroalkenyl

contains 1-3 heteroatoms and further wherein each of said heteroalkyl or
‘heteroalkenyl is attached by one of its heteroatoms to the carbonyl in Formula
Il and still further, wherein each of said heteroalkyl or heteroalkenyl can be

unsubstituted or independently substituted with at least one Z;

wherein each Z, which can be the same or different, is independently selected from

the group consisting of H, amide, amine, ester, cyano, halogen, carboxyl,
trihaloalkyl, dihaloalkyl, haloalkyl, alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, aryl, heteroaryl, heterocyclenyl, heterocyclyl, cycioalkyl,
cycloalkenyl, -O-alkyl, -O-alkenyl, -O-alkynyl, -O-heteroalkyl, -O-heteroalkenyl,
-O-aryl, -O-heteroaryl, -O-heterocyclenyl, -O-heterocyclyl, -O-cycloalkyl, -O-
cycloalkenyl, alkylthio, -S-alkenyl, -S-alkynyl, -S-heteroalikyl, -S-heteroalkenyl, -
S-aryl, -S-heteroaryl, -S-heterocyclenyl, -S-heterocyclyl, -S-cycloalkyl, -S-
cycloalkenyl, -NH-alkyl, -NH-alkenyl, -NH-alkynyl, -NH-heteroalkyl, -NH-

- heteroalkenyl, -NH-aryl, -NH-heteroaryl, -NH-heterocyclenyl, -NH-heterocyclyl,

-NH-cycloalkyl, -NH-cycloalkenyl, spiroheteroaryl, spiroheterocyclenyl,
spiroheterocyclyl, spirocycloalkyl, spirocycienyl, spiroaryl,



183 CF3 CF3 CF3 /~ CF 03 ~/~ O~0"'J O~ OO NO
O-NO ~N~SO\NJ H3CIINJ '~ NJON -- NJI NO
WOB@SMLE8 ~CH s H3C O 1 | N CHOH O 1 1 ~N  3pCT/US20CHB14958
CF3 /I O/ \ CF3 r O /NJ O\CH3 O/~ H C~ N H3C -N
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0 H3C 3\\ | \ C '- CF3 NN CF3, | O , N H3C.
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wherein each of said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, aryl,
heteroaryl, heterocyclenyl, heterocyclyl, cycloalkyl, cycloalkenyl, -O-alkyl, -O-
alkenyl, -O-alkynyl, -O-heteroalkyl, -O-heteroalkenyl, -O-aryl, -O-heteroaryl, -O-
heterocyclenyl, -O-heterocyclyl, -O-cycloalkyl, -O-cycloalkenyl, alkylthio, -S-

5 alkenyl, -S-alkynyl, -S-heteroalkyl, -S-heteroalkenyi, -S-aryl, -S-heteroaryl, -S-
heterocyclenyl, -S-heterocyclyl, -S-cycloalkyl, -S-cycloalkenyl;--NH-alkyl, -NH-
alkeny!, -NH-alkynyl, -NH-heteroalkyl, -NH-heteroalkenyl, -NH-aryl, -NH-
heteroaryl, -NH-heterocyclenyl, -NH-heterocyclyl, -NH-cycloalkyl, -NH-
cycloalkenyl, spiroheterocyclenyl, spiroheterocyclyl, spirocycioalkyl, or

10 spirocyclenyl,
can be unsubstituted or substituted with one or more moieties each moiety
being independently selected from the group consisting of halogen, alkyl, ether,
thioether, hydroxyl, carboxyl, ester, amide, amine, -heteroalkyl, -
heteroalkyltrihaloalkyl, trihaloalkyl, dihaloalkyl, haloalkyl, jCN, hydroxyalk-yl

15 sulfonamide, urea, carbamate, -NCQOqalkenyl, -NCO,alkyl, -NCOzalkynyl,
-NH-SO,CH,CF3, -NH-SO-CHj5, alkoxyalkoxy, alkylthioalkylthio, alkoxyalkylthio,
alkylthioalkoxy,

-O-alkyl-NH-alkyl, -NH-alkyl-O-alkyl, and -NH-alkyl-NH-alkyl;

Ais O, CHp, S, SO, NH, or CO;

20 mis0-2;

R? is aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl wherein each of
said aryl, heteroaryl, cyclyl, heterocyclyl, cyclenyl, or heterocyclenyl can be
unsubstituted or substituted with one or more moieties, each moiety being
independently selected from the group consisting of hydrogen, trihaloalkyl,

25 dihaloalkyl, haloalkyl, trihaloheteroalkyl, dihaloheteroalkyl, haloheteroalkyl,
trinaloalkenyl, dihaloalkenyl, haloalkenyl, trihaloheteroalkenyl,
dihaloheteroalkenyl, haloheteroalkenyl, halogen, CN, hydroxyl, thiohydroxyl,
amine, alkoxy, alkyl, heteroalkyl, carboxyl, amide, amine, ester,v alkenyl,
heteroalkenyl, cycloalkyl, heterocyclyl, -NH-alkyl, alkylthio, cycloalkenyl,

30 | heterocyclenyl, aryl, heteroaryl, and alkynyl; A

R3 is aryl, heteroaryl, cycloalkyl, heterocyclyl, cycloalkenyl, heterocyclenyl, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocyclylalkyl, cycloalkenylalkyl,



CF3 Ol Na~Q HO/~JGg "I NN O NOI N N NN
~1 U"&CF3 | ?LCH3 C, OH , and CF3 INO H3C NI N
w@2408/085268 F or a pharmaceutically acceptabl e sBCT/S2007/014958
sol vate, ester, or prodrug thereof. 3. The conpound of

claim1, wherein, Rl is heterocyclenyl, wherein said
het erocycl enyl is unsubstituted or substituted with
aryl. WD 2008/ 005268 PCT/ US2007/014958 184 N j 4. The
conmpound of claim1l, wherein, Ris z wherein Zis
phenyl. N 5. The compoumgif claim1l, wherein, R S
N 6. The conpound of claim1, wherein, R is i z 'DN
7. The conmpound of claiml, wherein, RL is j4,;

vvhere! nZis -0-phepyl. 5 @ The conpound of claim1,
wherein, R is hete ocyclylsg_pbstltut ed with Z
wherein Z i s phenyl rxAgr°wherein, said phenyl can

bﬁeiéié%éh&lat@ﬂ bsti Ut ed -OuKt br a-X aksreipneis aryl,
may be the same or differen t,

ty,
i he@ea%mmo}oaﬁ&yle@y@@alkeminh@wogv@ub 'T%ﬁsqcypleﬁgi &rylalkyl,

h@é%’? Ial&lhﬁyaﬁgﬁﬁ@[(éﬂ( , Fonyw)ﬂbwryg chcloalkenylalkyl

ahktermwleoyl?)wala{bydytnhalgajkijglma{@adym ég;galkyl,lmhaloalkenyl
s BRI A TR,
wherein each of said aryl, heteroaryl, cycloalkyl, heterocyclyl, cycloalkenyl,
heterocyclenyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocyclylalkyl,
cycloalkenylalkyl, heterocyclenylalky! and X can be unsubstituted or substituted
with one or more moieties each moiety being independently selected from the

10 group consisting of hydrogen, trihaloalkyl, dihaloalkyl, haloalkyl, trihaloalkenyl,
dihaloalkenyl, haloalkenyl, halogen, CN, hydroxyl, thiohydroxyl, amine, alkoxy,
alkyl, alkenyl, alkynyl, heteroalkyl, carboxyl, amide, amine, ester, heteroalkenyl,.
cycloalkyl, heterocyclyl, -NH-alkyl, alkylthio, -NH-alkenyl, -SH-alkenyl,
cycloalkenyl, heterocyclenyl, aryl, heteroaryl, alkynyl, or heteroakynyl;

15 R*or R, which may be the same or different, are independentiy hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, heteroalkenyl, hydroxyalkyl, -alkylalkylester, ether,
alkoxyalkoxy, alkoxyalkyl, trihaloalkyl, dihaloalkyl, haloalkyl, cycloalkyl,
cycloalkenyl, heterocyclyl, heterocyclenyl, aryl, heteroaryl, amine, hydroxyl,
carboxyl, CN, ester, or amide,

20 wherein said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, hydroxyalkyl, -
alkylalkylester, alkoxy, alkoxyalkoxy, élkoxyalkyl, trihaloalkyl, dihaloalkyl,
haioalkyl, cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, aryl, or
heteroaryl can be unsubstituted or independently substituted with one or more
moieties, each moiety being independently selected from the group consisting

25 of hydrogen, trihaloalkyl, dihaloalky}, haloalkyl, trihaloalkenyl, dihaloalkenyl,
haloalkenyl, halogen, CN, hydroxyl, thiohydroxyl, amine, alkoxy, alkyl, alkenyl,
alkyny!, heteroalkyl, carboxyl, amide, amine, ester, heteroalkenyl, cycloalkyl,
heterocyclyl, -NH-alkyl, alkylthio, -NH-alkenyl, -SH-alkenyl, cycloalkenyl,
heterocyclenyl, aryl, heteroaryl, alkynyl, or heteroakyny!;

30 or



al kyl CONSO2R9, - NCQal kyl car boxyl, -CONHal kyl - O al kyl ,
-0-heterocyclylal kyl, wherein said heterocyclyl al kyl

WO 20088t i t ut ed or substituted with hydroxyaP&yUs20amnei4958
still further wherein RLO and R' are independently
sel ected fromthe group consisting of hydrogen,
al kyl, al koxyal kyl, and cycl oal kyl; 15 bisl. 9. The
compound of claim1, wherein, Rl is piperazinyl,
pi peridinyl, or pyrrolidinyl substituted with Z,
wherein Z is phenyl, whereigp said phenyl can be
unsubstituted or substituted with at | east one

e i B e S e SURERER oo
iRSIic - SpifsHieReAIGYCt, s;ﬂﬂ)dvete@fyﬂCtycépmloheterocyclenyl

provudﬁm%%féé) %@ﬁ%mc%ba%no@xuyna'afw g o ‘@fs%kfx}fﬁa' BUéR roup A Compounds
coma
%‘%r"?c‘?{'%(%l’g”g& fron FerH Kyl Ngloe Gl |yl CONSC2RD,

- NCQal k Foar boxyl , - CONHirkyl - O al kyl
het er oE®! yl a I, V\,hen sai d het er oc_y Yl al kyl is
unsubs ut e sub ted with aI kyl ,

wher efn R R‘ are m#ﬁ% Rty sel ect ed
O/

roup V\D 5268 4958 185
N conS| s E?Z‘ﬁt of hydr oge Nkoxyal k CFand ,
cyclo J and still r mhereln b/ T. 10. The

con‘po'ﬂ d of:claim1, vvherel rFR” I's het ePocycI yi

subst|tut:eﬂ wth zZ, wvt, rvw F /e N | (|
mherel , or -0-pyri [ '

yI, V\herelnéld
|nyI beQuWSubstitu eooo substituted
gﬁw Wﬂ{ . The c&ér}i’ d of claimil,
wher Z, wher 3 i sHIL” CONHR.® \\ N' CH3 N
av

|c¢3|(\| QJSQEF;;OIIN/ 00 n ~p
, n, ' cl,
CFy CH3 CF3
Q OQ @\/\ O@
O
& AT A



FN/\VNFFCNS/ Il co~-\ NN OO0ONO ;t-, N
or ,n. 30 ~n~c N12. The conpound of claim1, wherein,
wWOR2008805288 wherein Zis .nrOCH3 1 0 CO2H , COXDHBS20CMI14958
, CH2OH, NCOCH3, NCOCH2CH3, NSOQ2CH2CF3, \ I SJ° QNH
Q. /\ SIN(, ONO , NCOCH2SCH300OCH2CH20CH3
OCH2CHZN( CH3) 2 NCO2CH2CH=CH2 | or OCH2CH2OH. z 13.
The conpound of claim1, wherein, R is HNJ , wherein
Zis -CORCH3i WD 2008/ 005268 PCT/ US2007/014958 186
.nnn. N ( ~ti'L% ts. 143 The conpound of claiml1,
wherein,Ris z wherein Zis For CN) NNF ( / | 15.
The cogpound of claim 1, wherein, 9.z , wherein é&r
is \ OOIHlWH OOb%()—IC—OCI—BséNIch_oHéI
[o)

CH | C KT o
>N~ N o NS N
J N O N » N_O
-N - _N
HaC N HC"(
¥ o
N,
CH, OH : : v,
CF, CF3
@ { ') CFa
o) O _ CH,
Sr%S 2es° 0
N ~ N._O N\ O
HaC N HaC o}
N\ O NS
N\/ H3C N
N'N\ CH3 HSC/ N/O .
) ? =~ N—Ch3
HsC , CHg, y @\cn, HaC ,
CF,
CF3 CFj CF3 o
oAy 5 ; el
N ><O N OO NP HaC” N
N /N\/' N\)

or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof.
3. The compound of claim 1, wherein, R' is heterocyclenyl, wherein said
heterocyclenyl is unsubstituted or substituted with aryl.



10

15

20

\WWiC .nnn /S CF3 .nnn. H,ntwHH ,nnn~ H/ Il NHO/
[T NN .CH3 | NyNyCH3 / NyO/CH3 \/ OO CH\ Of f 3
wo 2608068 H - HCH3 / NNO VN CH/ N CH3 5 0 EENUS2007/@4958

ON; Jv-=n. HOH.nnn. NHB NOOY ~ J~ NSN O\

ISS \ N''p/ I HBQA QA f .nnr "CH3 N ( O/\/ CH3

I O/ CH3 or\ \ (NN NZi Ol ( N 16. The conpound

of claim1, wherein,R is OCH3, wherein Zis 0 CH3 OO

0 CH3 H3C ,,5~u N,,",0H C3 QAl, HOLS, or “H .nnn.
N"" 10 17. The conpound 1d4 clai m.1, wherein, Rl is

WD 2008/ 005268 PCT/ US2007/ 014958

ISy
4. The compound of claim 1, wherein, Rlisz” X , wherein Z is phenyl.

NG

5. The compound of claim 1, wherein, R' is

: N
]
6. The compound of claim 1, wherein, R' is 1
z
~g
7. The compound of claim 1, wherein, R' is X wherein Z is —O-phenyl.
8. The compound of claim 1, wherein, R’ is heterocyclyl substituted with Z, .

wherein Z is phenyl, further wherein, said phenyl can be unsubstituted or substituted
with at least one moiety, which may be the same or different, independently selected
from the group consisting of halogen, —S-heteroraryl, heterocyclyl, -O-heterocyclyl,
alkoxyalkoxyl, hydroxyalkoxyl, alkoxy(alkoxy)salkoxyl, hydroxyalkoxyalkoxyl,
heterocyclylalkyl, -NHCONHalkylCOOalkyl, -O-alkylICONR'™’R"’, -O-alkleR’OR“, -O-
alkylICONSO,R?, -NCOalkylcarboxyl, -CONHalkyl-O-alkyl, -O-heterocyclylalkyl,
wherein said heterocyclylalkyl is unsubstituted or substituted with hydroxyalkyl, and
still further wherein R' and R'" are independently selected from the group consisting
of hydrogen, alkyl, alkoxyalkyl, and cycloalkyl;

bist.

9. The compound of claim 1, wherein, R’ is piperazinyl, piperidinyl, or pyrrolidiny!
substituted with Z, wherein Z is phenyl, wherein said phenyl can be unsubstituted or
substituted with at least one moiety, which may be the same or different,
independently selected from the group consisting of halogen, —S-hetéroraryl, :
heterocyclyl, -O-heterocyclyl, alkoxyalkoxyl, hydroxyalkoxyl, alkoxy(alkoxy)salkoxyl,
hydroxyalkoxyalkoxyl, heterocyclylalkyl, -NHCONHalkylCOOQalkyl, -O-alkylICONR'"R"?,
-O-alkyINR'°R"', -O-alkyICONSOQ,R®, -NCOalkylcarboxyl, -CONHalkyl-O-alkyl, -O-
heterocyclylalkyl, wherein éaid heterocyclylalkyl is unsubstituted or substituted with
hydroxyalkyl, further wherein R'® and R'" are independently selected from the group



187 N 18. The compound of claim1, wherein, RLis No

N CN 19. The conmpound of claim1l, wherein, Rlls z HZ
wW@20d48/045229). The conpound of claim 1, wherein, RIT/US2007/014958

wherein each Zis 5 different and i ndependently

sel ected fromthe group consisting of hydrogen,

nmet hyl ester, and phenyl substituted in its para

position with chloro. z | H- Z -CN 21. The conpound

of claiml, wherein, RLis z , wherein each Z is.

di fferent and i ndependent!|yggel ected fromthe group

consi sting of hydrogen, aIkyI phenyl- substituted in

its para position wi oxyI
consighig ol YJERILN. eﬁ'hY'la't'ﬂ%é% Vh anﬂlCVC?aiky' aﬂéﬁéﬁiufé%%'hw%fe'” bis
1. is different and i ndependently sel ect ed fromthe
group consisting of hydrogen, nmethyl
10. sdhe compeyndpfidainpir wheein R of wfewcuym 65{9@"“&6%"“ Z,
Z-C1 23. The conpwund of claiml, wherein, R is z
, V\here"?'rv&ai;:jl st terent and i ndependent | y

sel ect omT 0 COI’]SI sting of hydrogen, , and
wherqe;'@#J st | @14ed8a 158 Vo 2008/[%9%2”),2; wherein said —O- pyridinyl can

be unsubstituted or substituted with -CONH,.

N
N

0
11.  The compound of claim 1, wherein, R'is z, wherein Z is

/N o~
TRl ”‘(?E? ¥
Ny \o N S /j
S¥e % O gy O
T A L A& | N—D,org,

4
¥, _
2 WS
The compound of claim 1, wherein, R'is 2, whereinZis o , OCH; |
R Y
-@@ e G O Iy QL QL
COH | COCH3 \=N , CHOH  NCOCHg, ==/ | ~NCOCH,CH;  NSO;CHCF3,
EN
NCOch2CH—CH O’L , NCOCHgSCHg \, OCH;CH,OCH3, ocuzc\:uzwcws)2

Or OCH,CH,OH,

z
e

13. The compound of claim 1, when—:‘in,'F%1 is " , wherein Z is —-CO,CHj,



zHH Zi N - 1 24. The conpound of claim1, wherein,

R is z, wherein each Zis different and

w0 pabepenzeent |y sel ected fromthe group consi stP@myUsio07/014958
hydrogen; H2N.fO0 i and phenyl. 5 25. The conpound of
claim1, wherein, Ais 0. 26. The conpound of claim1,
wherein, R2 is heteroaryl or aryl, wherein said

het eroaryl or aryl, can be unsubstituted or

substituted with at | east one noiety, which can be

the sane or different, indeggndently selected fromthe .
group consi sting of trlfluroalkyl di fl uroal kyl

- -0-trifluroalkyl, -S-trifluroalkyl, -0-difluroal kyI "

al kyl, and 10 hal ogen. 27. The. con‘pounq_'ff claim 1,”("™
wherein, R2 is thiophene, phenyl pyrazol e ,
wherein said thiophene, 4-H pyraz Ie or phenyl ca v/"""
unsubstituted or substituted wt Ieash one CS

14. noihg GomARUER fiaige 1 whesgiRdR ol zdlffere'n‘l” ereinZis £ O =

i ndependent|y selected” fromthe group consisting of
trifluronmethyl, difluronmethyl, -0- |r| fluronmethyl, -S

15 trifluronethyl, -0- di f I ur omet h met hyl, R Bdw \

ad, and I. 28. The conpound of cl 1, vvherel n, S
-CO X or -S02-X wherein X is Igeter"baryl @ Q/

15. arkhe camppundsf claim fuwbgrap) R \}&lerzemWQSTed“?‘%e'Fer ary
or arylal kyl, caro be unsu stituted or substituted,

Aawni th ap east""é‘n e pndependent | y s&legt ed f.,{'nam_, '
feHagr G Egho fP0 dH;OHI;@,g @z”\n/\c“a
cyclo yI 9. Th npound cl ai ere o
R3i& -COXor -S02-X wherein Xis pyridinyl, '
™ oxaz yl, 1t hiophene, pyrimdinyl, F henyl net hyl ,
I032 iHrrei,'cp I eth _Nor grifluroethyl,
wher ein e@of sal Eﬂh e ol\)nT \t’hcll*ophene
pyrimdin or phen rret?}ylc*\san b6 unSubst i t ut ed or
s substi t ut ed, vvnth at | east one ngety, mdependently
T gl ect ed from }b{%ldp c nS|st| fl t hyl ,
ety NG o G cl 20 / gag,
5 PCH USP0B7/ 01558 139 . nrt CF8 The cBtbound of

claim1, whergin, R3is COthnghereln X is N CH3

5/5\[]/\8,%3 ONm, S% | Hsc\o /U\JJJI |

o 3
N o s N/CH3
©'0/\/ \CHg @_O/\/ \CH3
. or .
N‘\f\’“

O

: R PN N
16. The compound of claim 1 , wherein,R' is OCH;, wherein Z is % “/\/_
)?\ CH3 )ok
;. ~N “CH /\/OH
EH:; ’ Hsc /ILJ:‘J- HO)L:’J" %L H -

1
|

N

10 17. The compound of claim 1, wherein, R is (:(%‘H.
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15

.nn F3C S ~? \ NN N . 3CF3, or CH3 31. The conpound
of claim1, wherein, R3 is -S02-X, wherein X is ethyl
w@e00sHe3268 uroethyl. CF3 5 F CF3 5 32. The conpons2001/014958

claim1, wherein, RBis Nor r-NN 33. The conmpound
of claim1, wherein, R4 or R4. are independently
sel ected from the group consisting of hydrogen,
al kyl, al kenyl, heterocyclyl al kyl, -al kyl NR8R9,
hydr oxyal kyl , cycl oal kyl al kyl, al kyl esteral kyl, and
al koxyal kyl , wherein each g7 said 10
het er ocycl yl al kyl , hydroxyal kyl or al kyl can be
unsubstituted or substituted with a noigty selected
fromthe group consisting of al koxy| koxyal kyl ,
hydr oxyal kyl , and hydroxyl, furt%%@erel n said R10

18. awﬁe%&np@@m@bf BBymbE Winered®’ s diNFerent, are
i ndependently sel ected fromthe group consi St ng of
hydrogen and al kyl; 34. The conmpoun®®f claim 1,
wherein, R4 and R4 , together with tHNg carbon to 15
which they are attached, forma spi (ﬁK‘CI opropyl . 35.
The conpound of claim1, _»\_/\p_g[e . are

19. |Ffﬁlepmﬁd9ﬂwm<‘y'0§elam§t1edvh¢f@m Rhis POup consi st | ng of
hydr ogen, propyl, propenyl, butenyl, am noal kyl, N No
(NN OH (:j, tU ~ cycl oal kyI al kyl , nethyl esterethyl, N
NS rOCH3 - OH NJ~-CH ~- , -CH2CH2N(ethyl) 2,
- CH2CH2N( net hyl ) 2, -CH2CH2-OH, 20 ~, and OCH3. WD
2008/ 005268 PCT/ US2007/ 014958 199—36C—Thé&—Ttgmpound of
claiml1, wherein, R4 and the nitrogenlof R1 attached

20. ttrhbftﬁsmﬁaurb@af/bla&htﬁwm&eiro Rhig paremt ri ng, t ederéiereach Z is
with the carbon to which each is attached

differgnicans fdsBengently Selasied fiom ShegrodheSeunin AEREHen,

meth;ﬂbéiem And PRENHGI SubstutedTin itsfBarafPositiomwithaiidofs(. ar e
each i ndependently hydrogen. 38. Thezconpound of

claim1l1l, wherein, R7 or R7" phenyl. I
H

21. The compound of claim 1, wherein, R'is z , wherein each Z is.
different and independently selected from the group consisting of hydrogen, alkyl,

phenyl substituted in its para position with hydroxyl.
z

Z—T_n_g_
22, The compound of claim 1, wherein, R is z , wherein each Z is

different and independently selected from the group consisting of hydrogen, methyl,

phenyl substituted in its para position with hydroxyl.
Z

z——(|:—ﬁ——§—
23. The compound of claim 1, wherein, R'is V4 , whereineach Z is

different and independently selected from the group consisting of hydrogen, , and

unsubstituted aryl.
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39. The conpound of claim1, wherein, R6 and R7
together with the carbons to which they are attached,

wo evosioas2bgised cycl opropyl ring. 10 40. The conpong2007/014958
claim1, wherein, mis 1. 41. A conpound of the
formula: \ / NO1 %UpS/~ Ovl Fol/ OFF// OU

FFr~f f~"F1llnl Ff 7FFOOFFNN \\ F~-
/'\ O/ FO ~\.\/ 0, FF~ czo-V-O oYoo NOF
NO FOFf FFFF FF \'tf eOF\ /-[~fc5FF
O NCFFi FCN FOFOIBBFFFFOOGOs5 t OC F
NOS O OFOF\ OOFFOF FF
Z—T——g—
24. The compound of claim 1, wherein, R' is Z ' , wherein each Z is

different and independently selected from the group consisting of hydrogen,

H,N :ﬁo

1 and phenyl.

25. The compound of claim 1, wherein, A is O.

26. The compound of claim 1, wherein, R? is heteroaryl or aryl, wherein said
heteroary! or aryl, can be unsubstituted or substituted with at least one moiety, which
can be the same or different, independently selected from the group consisting of
trifluroalkyl, difluroalkyl, -O-trifluroalkyl, -S-trifluroalkyl, -O-difluroalkyl, alkyl, and
halogen. '

27. The compound of cléim 1, wherein, R? is thiophene, phenyl, or 4-H-pyrazole
wherein said thiophene, 4-H-pyrazole, or phenyl can be unsubstituted or substituted
with at least one moiety, which can be the same or different, independently selected
from the group consisting df trifluromethyl, difluromethyl, -O-trifluromethyl, -S-
trifluromethyl, -O-difluromethyl, methyl, R, Br, Cl, and .

28. The compound of claim 1, wherein, R® is —CO-X or —SO.-X wherein X is
heteroaryl, arylalkyl, aryl, alkyl, or trifluroalkyl, wherein said heteroaryl o'r arylalkyl, can
be unsubstituted or substituted, with at least one moiety, independently selected from
the group consisting of trifluroalkyl, halogen and cycloalkyl. '

29. The compound of claim 1, wherein, R3 is ~CO-X or =S0»-X, wherein X is
pyridinyl, oxazolyl, thiophene, pyrimidinyl, phenylmethyl, phenyl, 2,2-dimethylpropyl,
ethyl, or trifluroethyl, wherein each of said pyridinyl, oxazolyl, thiophene, pyrimidinyl or
phenylmethyl can be unsubstituted or substituted, with at least one moiety,
independently selected from the group consisting of trifluromethyl, methyl, chioro and

cyclopropyl.
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NC"CF 1, , 1 WO 2008/005268 PCT/ US2007/ 014958
191 &ff/ / AN-NI ~ O FQr--\. / F° FFF/ ON !
WO 200800264 F J 0 F7\ O ~~po O .0~ | F seCT/BSIM07/814958
F

|

A% ~ ON-0OOFOHNOFG6F, F:0~*FFN-~OlL
NVF ~\F FOHFi OOFOFi p0OeFOBNFON
OOFFFFI FF/ F FF 1f/ N~aC%FF

FF
rNa~~ O ~O\ 1 F_~OVFD F\ |l ~\ O F'N/ \ N
F~1 F QOO

R
@/CF;;
30. The compound of claim 1, wherein, R3 is —CO-X, wherein X is Nx ,
CHg

N
73S )
O”A 3., O,
CH3 CF3,or CHs .
31. The compound of claim 1, wherein, R3is -SOZ- X, wherein X is ethyl or

trifluroethyl.

S~ CFRy F CFs
' 3
32. The compound of claim 1, wherein, R® is N=/ or

[VaV )

A

Ne .

33. The compound of claim 1, wherein, R* or R* are independently selected from
the group consisting of hydrogen, alkyl, alkenyl, heterocyclylalkyl, -alkyINR®R®,
hydroxyalkyl, cycloalkylalkyl, alkylesteralkyl, and alkoxyalkyl, wherein each of said
heterocyclylalkyl, hydroxyalkyl or alkyl can be unsubstituted or substituted with a
moiety selected from the groﬁp consisting of alkoxyl, alkoxyalkyl, hydroxyalkyl, and
hydroxyl, further wherein said R'® and R'', which may be the same or different, are |
independently selected from the group consisting of hydrogen and alkyl;

34. The compound of claim 1, wherein, R* and R*, together with the carbon to
which they are attached, form a spirocyclopropyl. ,

35. The compound of claim 1, wherein, R? or R* are independently selected from

the group consisting of hydrogen, propyl, propenyl, butenyl, aminoalkyl,
S '

¢ N N
RSN SIeNTS

cycloalkylalkyl, methylesterethyl,

OCH3

- OH
”\5 | _CHoCHoN(ethyl)z, -CH>CHaN(methyl)z, -CH2CH,-OH, S
2%

V . and -CH,OCHs.
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36. The compound of claim 1, wherein, R* and the nitrogen of R’ attached to the
‘carbony! attached to the parent ring, together with the carbon to which each is
attached, form a fused piperidin-2-one ring.

5 37. The compound of claim 1, wherein, R®, R%, R®, R®, R”, and R” are each
independently hydrogen. '
38. The compound of claim 1, wherein, R” or R” phenyl.
39. The compound of claim 1, wherein, R® and R’ together with the carbons to -
which they are attached, form a fused cyclopropy! ring.

10 40. The compound of claim 1, wherein, mis 1.

41. A compound of the formula:

G-t o ~
AL Q9
0, j~o { Y
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i ) ON/ I FF. F5 or or a pharmaceutically
waecwepord e salt, solvate or ester thereof. 42PCHUS2007/014958

phar maceuti cal conposition conprising a

therapeutically effective amobunt of at |east one

conpound of claim1 or a pharmaceutically acceptable

salt, WD 2008/ 005268 PCT/ US2007/ 014958 193 sol vat e,

ester, or prodrug thereof, in conbination with at

| east one pharmaceuti cal I g2cceptabl e carrier. 43.

The phar maceuti cal corrp05| tion according to clai m 42,

further conprising one nore anti-cancer ag

di fferent fromgthe conpound of claim 1. 5
pharjmceuti cal fposi tion of claim 43, e| n sal d
. ant j’tancer agen a"f‘e sel ect fromthe gl(p

CRNYT st ic ag oto ts
‘) or{i a°ge D)
Abi/of ogi ¢, SI RNA mcr ag |nst canc r

N o'aStIﬁ di seaseg> ntl-mstabollt (such a

met hoxt r &ate, 5-fl flor our aci |, gentitabine,
fl udarabi ne, 10 capeC| t abi ne) ~al kyl at i Qg agqent S,
such as tenozol 5o cycl spham de,

r active anoegi\w

danagln gents, suc
| a oxal ippatin, doxgk-b|0|n *;ékgpil 4
ﬁghﬁéﬁrgblon,. as raqki:)" %rap usonerase
I° 1 nh i oxoru mu
fas irinotedgan,

bi tors
topoi so%s(kase Y
t opot ecarf, .t ubulin”inter act i ng agents, such as

paclitaxel, docetaxel, Abraxane,~epothilones, kinesin

% le pr ot Hl}'ﬁl"bl t or s@?pi ndl e checkpai nt
h

Mditors, “y)( ADP- 1 i boseWol ymer ase 8!\12

(nhi bitors
e A

s ° , or
or a pharmaceutically acceptable salt, solvate or ester thereof.
42. A pharmaceutical composition comprising a therapeutically effective amount of
at least one compoUnd of claim 1 or a pharmaceutically acceptable salt,



10

15

20

25

30

20 Matrix netal |l oprotease (MW) inhibitors Protease
i nhibitors, such as cathepsin D and cathepsin K
WO nioBlod268 s  Prot eosone or ubiquitination inhi BPCT/OSHN7/014958
such as bortezom b, Activator of nutant P53 to
restore its wild-type P53 activity Adenoviral-P53 25
Bcl -2 inhibitors, such as ABT-263 Heat shock protein
(HSP) nodul ators, such as gel dananycin and 17- AAG
H st one deacetyl ase (HDAC) inhibitors, such as
vori nostat (SAHA), sex horpmme nodul ating agents
anti -estrogens, such as t anoxi fen, ful vestrant,

RN e TN TNEERE
f bHhARhEeulicaRy aeptable.castieh as | euprolide,
5a-reductase inhibitors, such as, fina ter

43. 3306/ WBBTEPRITALEDOPR HORAREC S8 1ByTIEH P aniurihRs GOFRFising one
| %p ﬁ?c?re(&t\fﬁéﬁ ﬁé?agérﬂg'd?ﬁér%ﬁ fropt e é‘émﬁbhhattﬂrdpéim 1.

aromat ase I n tors, such as letrozole, anastrozole,
44. eimm@m@ce@@pal eemassitioneitiain 43, whereinsaid pptirgascer agents

Irc%%b@ Rad bR | h{;& §roﬁ?&n§§l@fﬁ? o ldifé%addtis PiytBickic agents,

SUC apatl ni I hases
( sangete tHerepeitie agadisofsmall swiler:les.kistogicsisiRiNAoard microRNA)

ABL ki nase inhihitor and nil otinib,

d29atNshean I‘e‘“f?%&'ﬁr@&%R KDR, FLT, c-Kit,
anti-métaboliféaf (subblasame tHditrexand,i Hifluorayrasiloderasitabinet flmdarabine,

sorafe) i b, Vandetani b, pazopanib, Axitinib, PTK787,
capeqitabe)y_ | i ke kinase inhibitors, Aurora kinase
alkyldti’h@l &ydrb ssuch) AK 1emizbidrides cWﬂSphbmﬂwmdzhi bitors

i n-dependent ki n hi bit
o i ] OFUeh5 san. 55 e, SR, corotien,
|omz.E§hh9mafaba, s6&¥ AsaadRaeanierapy, Tensi rol i nus, an
and ot her anti-cancer (also know as

topoiggmprassolh inhibiters, syeh@s fF‘ﬁE’Pﬁ'&’@ gaxembiCiRot | ni t ed

topoisomerase | inhibitors, such as irinotecan, topotecan,
tubulin interacting agents, such as paclitaxel, docetaxel, Abraxane, epothilones,
kinesin spindle protein inhibitors,
spindle checkpoint inhibitors,
Poly(ADP-ribose) polymerase (PARP) inhibitors
Matrix metalloprotease (MMP) inhibitors
Protease inhibitors, such as cathepsin D and cathepsm K inhibitors
Proteosome or ubiquitination inhibitors, such as bortezomib,
Activator of mutant P53 to restore its wild-type P53 activity
Adenoviral-P53
Bcl-2 inhibitors, such as ABT-263
Heat shock protein (HSP) modulators, such as geldanamycin and 17-AAG
Histone deacetylase (HDAC) inhibitors, such as vorinostat (SAHA),
sex hormone modulating agents,
anti-estrogens, such as tamoxifen, fulvestrant,
selective estrogen receptor modulators (SERM), such as raloxifene,
anti-androgens, such as bicalutamide, flutamide
LHRH agonists, such as leuprolide,

5o-reductase inhibitors, such as finasteride,
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to ara-C, adrianycin, cytoxan, Carboplatin, Uracil
mustard, Cl ornethine, |fosfsmde, 20 Ml phal an,
w@hdosneszgici |, Pi pobroman, Triethyl enenmel am nePCT/US2007/014958
Tri et hyl enet hi ophosphor am ne, Busul fan, Carnustine,
Lonustine, Streptozocin, Dacarbazine, Floxuridine,
Cyt ar abi ne, 6-Mercaptopurine, 6-Thi oguani ne,
Fl udar abi ne phosphate, Pentostatine, Vinblastine,
Vi ncristine, Vindesine, Vinorel bine, Navel bine,
Bl eonmyci n, Dacti nomycin, Degyorubicin, Doxorubicin,
Epi rubi ci n, teni poside, 25 cytarabine, penetrexed,
Idarublc:ln M_th

f | M
| EVieshiom RusD C Faesse G AT hmiSbler. suphias Abiraterone
D]a?drﬁﬁia%té inPRsitdre! sudBdsastroremrs anaE‘rraﬂdSle erRémestane,

uoxymest er one, Dronmpst anol one i onat e,
EGFH’meaOhmﬁ'@fS sugh asraniteb; 8f|@t'”'l% 3Rl edni sol one,

dual %quéﬁ&g@éé%ﬂeﬁ%sprsﬁéﬁ'a%q_ inip Tr i anci nol one,

of T I'ani sene droxyprogest er one,
multi-fargetayl lqmbsr(selane/meemneaamr trosirle kinasekinhibitors,

BHKTBE B IR Il AD Snd IR, SRanie 21 0
MWEGERel, WEGHR-2, PDEFR, LD RyiFJ], e-Kily DieRokiaf i M&K and ERK

He}%]‘%%? Vn%k%gogﬁﬁlag Xa&%f%%é@ﬁg’ed%ﬁ?5gggéggmb Axitinib,

ThT 7872, AI tretam ne, Doxil, Ontak, , Depocyt,
Ar anes upo Neul asta, Kepivance. Far nesyl
pP@!‘%‘f'Ee %‘?‘!ﬁ@ "$nhibitiors, such as,

SABrSYANINGde [idhibflofs( 11 R) - 3, 10- di br ono- 8- chl or o- 6,
11-di h¥1dro 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n-11-yl

- PAK ishihiies
rb%@ﬁ hind3@XQebiylsl - pi peri di necar boxam de, tipifarnib
-interferons;,-such-as-Intron- A - Pe%ﬁbntr

aﬁ?MCNEMBWT bisises nhiniers bt & aﬂﬁ&@t(@dﬂh%m SCH
% 8 bBZ ant i bodi es,” such as trastuzumab, anti-CD52
odi es, such as AI entuzumab, 10 anti - CD20
aRiB8ianhibprssuch as Rt uxi nab anti-CD33 anti bodi es,

Su . u a
L e
and dm@naamnmaaber ¢alsbo khﬁue&aahmeb@tasec) agentssinclureabuyt are not limited

oo o e o Rl s,

MelpH#&khA, CWaﬁ%ucﬂTRAhdtRorr\éEGqueﬂhﬁEnémm;neant| -1GF-1 R
Tnetl%n,lﬁ}flwq}g s %légarﬁﬁsﬁ, L|§u11174Ea§ﬁnﬁ:§tlganpﬁmgf,gp?hatrgptozomn
Dacatth#iR® eFloixGabing, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine
phosphate, Pentostatine, Vinblastine, Vihcristine, Vindesine, Vinorelbine, Navelbine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, teniposide,
cytarabine, pemetrexed, ldarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C, L-
Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone,
Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone,
Triamcinolone, Chiorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Flutamide Medroxyprogesteroneacetate, Toremifene, goserelin,
Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone,

Levamisole, Drolloxafine, Hexamethylmelamine, Bexxar, Zevalin, Trisenox, Profimer,
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effective anount of at |east one conmpound of claiml

or a pharmaceutically 20 acceptable salt, solvate,
W@3108/005268 prodrug thereof. to a patient in nekRdr/v§2007/014958

such inhibition. 46. A nethod treating one or nore

di seases associated with HDM2, conpri sing

adm nistering a therapeutically effective anount of at

| east one conmpound of <claim1l or a pharmaceutically

acceptabl e salt, solvate, ester, or prodrug thereof 25

to a patient in need of sup§5treat ment. 47. A nethod

treating one or nore diseases associated with P53,

conprising admnistering a therapeuti c%lﬁq/ effe |e
ThiotepmuNtresamine, IRk ek coRaBand. Brancrs Npdpager, Nedidsta,

Ke I\%iﬁgérraceutl cally acceptable salt, solvate, ester, or
P prodiug thereof to a patient in need of such
Farndsydaptastem traggfedsse imhilpitinu soichtase SAMGSHRE 64 [Rd#4(11R)-3,10-

oo A PO T GBSy

pnpermmt dicfoeﬁh;fl] p@tandmepxmbdxamida: hipifarribconpound of

har uf | cal |y acceptable salt,
mte”%fﬂf\?atsec"&s BB ATRETIOFOMi0 2008/ 005268

anti-ToBA Updiiddidk] 492h asléétuxandbam‘amrmnumaot at | east one
second conpound, the second a}(iimpound bei ng an

anti-gfhBR-anthosies s 2R YeetUgHMa% om t he conpound of claim

antl—é{DSWH?ftl%bBléé"'%u@ﬁ%@%nﬂﬁzbh@b‘l rst conmpound and the
second conpound result in 5 a therapeutic effect.

anti-C280 amb@é't%éuﬁh as BRexiMahne- or - nor e- di seases
anti- @é§§%rﬂlb%9|ég "stlcﬁ’%?s- Gﬁﬁ{mﬁbﬁia'bgozoyﬁﬁualrﬁt ering to a

in need of such treatnent an anount of a first
anti-\Co@Foantihodigs. cuchsas A¥aatdund of claim 1, or a

TRIAE*I%’E%G%M ak #Béx%i‘%rﬁﬂhgéﬁa%éaéﬁ;mxﬁﬁbu 24d AMIGEB5S OF

er eo n anount of at | east one
antnbedresrecgamsmﬁmm -4,iGFEALCEA CRAPCING. KdP27 @R30, CD44, CD44VsE,

Cosﬁ,%gﬁéf‘gpﬁqlﬁe R, MGER! PREF T FLO8T e £ Al O A6 072,

unt's |rst cdnmpound and 't he
TRAI&GEOIEGEWEF@, F@Bult in a therapeutic effect. 15

anti gt B S iloey <eegees SCHIAZAR *Fromthe group
45, CWﬁ’qéihbﬂ @f GﬁhlbmagdﬂDMprotem colnpgsingurdministering teedherapeutically
t oeﬁe%ftlvghd?’nglljr?tdo at’ Iegs[.tegnsé bor%%o%rrlld orfec?éiH{nl or a pharmaceutically
acceptable salt, solvate, ester, or prodrug thereof to a patient in need of such
inhibition.

46. A method treating oné or more diseases associated with HDM2, comprising
administering a therapeutically effective amount of at least one compound of
claim 1 or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof
to a patient in need of such treatment.

47. A method treating one or more diseases associated with P53, comprising
administering a therapeutically effective amount of at least one compound of
claim 1 or a pharmaceutically acceptable salt, solvate, ester, or prodrug thereof
to a patient in need of such treatment.

48. A method of treating one or more diseases associated with HDM2, comprising
administering to a mammal in need of such treatment
an amount of a first compound, which is a compound of claim 1, or a

pharmaceutically acceptable salt, solvate, or ester thereof;
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-49:

50.

endonetrium kidney, liver, lung, head and neck,
esophagus, gall bl adder, cervix, pancreas, prostrate,

WO 2008005260 var i es, stomach, uterus, sarcona andPCR0S2007/014958

thyroid cancer; hematopoietic tunors of the |ynphoid
| i neage, including | eukem a, acute |ynphocytic

| eukem a, chronic |ynphocytic | eukem a, acute

| ynphobl astic | eukenmia, B-cell |ynphoma, T-cel

| ynphorma, Hodgki ns | ynphoma, non- Hodgki ns | ynphoma
hairy cell Iynphona, mant | gecel |- [ ynphoma, nyel om,
25 and Burkett's |ynphoma; hemat opoetic tunors of
nmyel oi d |ineage, including acute and chronic.
ng8fogenous | eukeni as, nyel odyspl astic syndrome and
P&A 'Bfﬁbﬁﬁt‘/éi‘ &t leb§%§‘é'bécorﬁ<§‘ eBhfpdtindT®ee BebynR@ lcoipdiing belng an
i ncluding fibrosarcoma and 30 rhabdonyosar cong,;

t armmn@er egent ditferent fsem@ theraqsneewnd Rk ElEMs sy st em

OE R A B SRR SRR L g By ot

oahberammjlcseffemcl udi ng mel anoma, skin (non-nelanomal)

c nce eli QnB, .
&%q gF ﬁ Hing-QREE ors'ﬁg ﬁg.eaggg‘o erggrated with P53, comprising
paamsﬁits@nmg 1ke nearpeiat i heed, oftslmhalrebthu:éml cul ar

cancer and Ka 0osi's sa The net ho .aim 50
F BPaTBPlRLabA NSt e Mo RS A P B of ofail 17t
Eﬁﬁ%aeé@ﬁb'anylmﬁe@%tﬂalsauthebmaYe éménmeprbbamamreof
ot odynam c therapy, or -bone-marrow -transplant:

52“ The nmethod of clains 48 and 49, wherein the

aBhiarh80REHT A08BE bise §8LEEA €BmPdiLaTY, tihe sgton® compound being an

consi sting of cytostatic agents, cytotoxjc agents,

tangaaéwerﬁs@naﬁéiﬂre@t iseporine QURRPUNGSF glaimet
99§nct‘ﬁe ajhgl}'ﬁtsa&qhg‘f%ﬂ%‘ﬁboﬁﬁa'd?ﬁithelébdb?ﬂctﬁiméﬁdnd result in

neop astic di seases, anti-netabolites (such as
mattherapeist effed. f | uor ouraci |, gencit abi ne,

f
TR oM A0 BE LT 8.4 e st ot

Dhlémlmmgrcngp egmsisting stich as cisplatin, oxaliplatin,
doxor.ubi Ci

ARG, Dirydig: BOLALNBoEd 30 hB g4 e colon. recum
agnabaEAfuAg klcdmww@l tirg, heawhand sreekaesophagus, gall bladder,

| gglkazitpg)arnscregscpros?rahar Ilgr?/tn?((:%\r}anes SN 4eh, uterus, sarcoma and
thyroid cancer; _
hematopoietic tumors of the lymphoid lineage, including leukemia, acute
lymphocytic leukemia, chronic lymphocytic leukemia, acute lymphoblastic
Iéukemia, B-cell lymphoma, T-cell 'Iymphoma, Hodgkins lymphoma, non-
Hodgkins lymphoma, hairy cell lymphoma, mantie cell ymphoma, myeloma,
and Burkett's lymphoma;
hematopoetic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic
leukemia;
tumors of mesenchymal origin, including fibrosarcoma and

| rhabdomyosarcoma,;
tumors of the central and peripheral nervous system, including astrocytoma

neuroblastoma, glioma, and schwannomas,; and
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tubulin interacting agents, such as paclitaxel,

docet axel , Abraxane, epothilones, kinesin spindle
wEe@BeR268 nhi bitors, 20 spindl e checkpoi nt i nhP@I/US2087/014958

Pol y( ADP-ri bose) polynmerase (PARP) inhibitors Matrix

net al | oprotease (MVWP) inhibitors Protease inhibitors,

such as cathepsin D and cat hepsin K inhibitors

Prot eosone or ubiquitination inhibitors, such as

bortezom b, 25 Activator of nutant P53 to restore its

w | d-type P53 activity Adgpviral-P53 Bel -2

i nhibitors, such as ABT-263 Heat shock protein (HSP)

I
H&&%g?@%&i% B rpRORRT SRR e BaRbeRe
(prdothelidina ¢eellx)y mmdmduiemalamgrmgemas osteosarcoma, xenoderoma
B pBagy RetRRRALBaEI I i Clghynd, [rgRosis sarcoma.

51. 'fheXhéfidd clamh 50; AitiGISHhprisingradiationaakrdpyyisiegery,
flutam de WO 2008/005268 PCT/ US2007/ 014958

198 LHR
agmm'seraguchloéegwdbm%é\omwert@&mxéﬁ‘owgynam% therapy, or
[ [ finasteride, Cytochrone P450 Cl7
|§§2§@%@M§%%b7€§‘. nhi bitors, such as Abiraterone

52. afbeunetwd ofitiaim®A8,andi49, whereip the anti-cances agerbisselected

exenest a
ﬁf)m ﬂ'-eoar%ulq J{:rg: 5{)&8 ﬁg%ftobfggicbéoéj&fté ecr%%fd%caﬁgents targeted
etmﬁapeum Iagentss(smallsmmssu_eaﬂanlqglqs HIRNA-angd gaickqRNA) against
ﬁaﬁq{ggs neo %Ltt' Lifomé}aes and/ or tyrosine kinase)
[ e

nhibitors, imatinib and
anti- rﬁétbabm@lsk(sudhmtmetrh)x\ﬂéﬁﬁfé 15-flvEERRac), geD@iRbiReR]ludarabine,
FLT, c-Kit, Tie2, Raf, MEK and ERK 10 inhibitors,
capedt@bine)s sunitini b, sorafenib, Vandetanib, pazopani b,

alkylaﬁhgtagérhs StR:TKE§YemBQbMudbecWIcabesp»hdmhiet ors,
Aur or a klna i bitors,

DNA {ieasive AAED N Q@i ageifngUAD SR IauaR iRy, doxorubicin
lonizifg fadiaticPdu@nds GE¥dtibRherdpy, SCH

lopoisome'rase Il inhibitors, such as etoposide, doxorubicin,
topoisomerase | inhibitors, such as irinotecan, topotecan,
tubulin interacting agents, such as paclitaxel, docetaxel, Abraxane, epothilones,
kinesin spindle protein inhibitors,
spindle checkpoint inhibitors,
Poly(ADP-ribose) polymerase (PARP) inhibitors
Matrix metalloprotease (MMP) inhibitors
Protease inhibitors, such as cathepsin D and cathepsin K inhibitors
Proteosome or ubiquitination inhibitors, such as bortezomib,
Activator of mutant P53 to restore its wild-type P53 activity
Adenoviral-P53 ’
Bcl-2 inhibitors, such as ABT-263
Heat shock protein (HSP) modulators, such as geldanamycin and 17-AAG
Histone deacetylase (HDAC) inhibitors, such as vorinostat (SAHA),
sex hormone modulating agents,
anti-estrogens, such as tamoxifen, fulvestrant,
selective estrogen receptor modulators (SERM), such as raloxifene,

anti-androgens, such as bicalutamide, flutamide
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727965 P13K i nhibitors niTOR i nhibitors, such as
Rapanycin, Tensirolinms, and RADOO1 20 and ot her
wa@nioserseer (al so know as anti-neopl astic) age@i/BS2007/014958

include but are not limted to ara-C, adrianycin,
cytoxan, Carboplatin, Uacil nustard, C ornethine,
| fosfsm de, Mel phal an, Chloranbucil, Pi pobronman,
Tri et hyl enenel am ne, Tri et hyl enet hi ophosphoram ne,
Busul f an, Carnustine, Lonustine, Streptozocin,
Dacar bazi ne, Fl oxuridine, {ggt arabi ne,
6- Mer capt opuri ne, 6-Thi oguani ne, Fl udarabi ne 25
phosphate, Pentostatine, Vinblastine, Vincristine,
\iHaEsagenistg, nea) 88 HRUPTREIR| bi ne, Bl eonyci n,

ctj ] . r ubicl in2OPe? i cin, Epirubicin,
?@ﬁf%@@%é{aqn%‘%g%gblé{%r?éggﬂet r e{ggg, | dar ubi ci n, _
\tytbearyaerP4 5 ayclgsasen/CY RASRED dhintiibitags, such as Abiraterone

. Aspar.agi nase. Teni pgsi ‘a- Et hi j
reigage BUpTy| Siiet RtRRin A ETo dldihestane
EGFRALNA%Y WsibR6 @) esudhr asgettino] @ftinib Opptinidt e,
~ Testol actone, 30 ,,I\/Eges_t r Ql_a_g_lgt aﬁefb_ Met hyl pr edni sol one,
~dual expB hpndeeRA BhiRilers Sudhas ERBAET™ 11 i anci nol one,
i- ih A% i WBrRerst §Fesine kinase) inhibitors,
multi t%%%glﬂ?iﬁ%%%g%éﬁawst | ne?? Fl.ut am ,ge )
ML detyas e dlitersn dmadinix and nietnibs dagatiniBser el i n,
ati d : Y NEKi 2ArRA%IMEK and ERK
T B ey e RakIEK and |
RAMTHIS2E,0SU 49 SBNitigb, sexpkenibeManderaflib orazeranib, Axitinib,
}F-,gig hyl mel am ne, Bexxar, Zevalin, Trisenox,
rofimet, Thiotepa, Altretam ne, Doxil, Ontak, |,
Deplochike kidmsedsbibitbesipogen, Neul asta, Kepi vance.
Far nesyl. protein transferase inhibitiors, such as,
s&%ﬂ&ﬂ%ﬁ [’g"-"f'h‘??(ll R-3,1 0- 5 dibrono-8-chl oro-6,
1jAKiihliitor 5SH benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyri di n-11-yl
-1-1-_npiperidinyl]=2=oxoet hyl | =pi pe ri di necar boxam de,
té‘ﬁ#@gﬁﬁﬁﬁq H}r@'wﬁons, such as Intron A, Peg-Intron,
a@?bn@ﬂbgénaem kipels 8 Snhidiors, 3ach elsU@Dhdtbang SDK2 imibtior SCH
anti-erbB2 anti bodi es, such as trastuzumab, 10
af 798952 anti bodi es, such as Al entuzumab, anti-CD20
ap;%,{)qq;ig%rssuch as Rituximb anti-CD33 anti bodi es,
such as Gentuzumab ozogam cin _anti-VEG- anti ho '8 ’
a

sud0Bdnhibiers. BuchrasBapagyicy, TamsiFolmus 339 FiHEY!
1 Bblaeae) ageaBahoride@t/aré.not limited
and °@Z?MQJE§R&6£%C@@ %@?"%D%S,_ &ﬁe coaave. oot
to ara-C, adriamycin, cytoxan, Carboplatin, Uracil mustard, Clormethine, lfosfsmide,

1}

Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine
phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine, Vinorelbine, Navelbine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, teniposide,
cytarabine, pemetrexed, Idarubicin, Mithramycin, Deoxycoformycin, thomycin-C, L-
Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolaptone,
Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone,
Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Flutamide Medroxyprogesteroneacetate, Toremifene, goserelin,

Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone,
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CD55, CD56, EpCAM FAP, MHCI I, HGF, |1L-6, MJCL, PSMA,
TAL6, TAG 72, TRAILR VEG-R 1G~-2, FG- anti-1G—-1 R
wa@nioshbetbes, such as SCH 717454. 53. Met hod of PCT/US2007/014958

targeting HDM2- P53 interaction for the treatnment of

di seases of a 20 manmal through activation of P53
activities conprising admnistering a therapeutically
ef fective anount of at |east one compound of claim1l
or a pharmaceutically acceptable salt, solvate,

ester, or prodrug thereof 44 a mammal in need of such
treatnment. 54. Method of Caimb53, wherein said manmal

i s human. 25 55. Met hod of ot ec nas ma|. eal th .
Levan&wlesD@pll@FweW‘yW% b %%re%revgi ra Fréeenmy Profimer,
Thiote@?;?‘##%ggrﬁihg,' Daﬁﬁ‘%hf“auét, ;ﬁéﬁ&y@tAJa%%b NeepegenoNed|asta,

armaceutically accept abl e salt,

Kepivawevat e, ester or prodrug thereof prior to

Farne%)a {ﬁﬁé § ?é‘ra%E |B§tf%ﬁ§C§ucr?Q§nS§Fm§§ﬁT*@a[{2 QJ?§1 1R)-3,10-

mamral carryin

d.bron%a-craer@e ﬁmhymuoh@ld roﬁnzulaleﬂttwhema[bgrblemn@nothal—] 1-
ancer ent net hod of :
p'pe"cﬁlf‘)ﬁ'h' rexpety rpéﬁ’?l"@nﬂgg%l?%?mbesgl i E |rbre$t conmpound,
mterfe%thsdd?bxl &s ImlfxrmAu%gelhmdral m 1, or a pharmaceutically
acceptabl e salt e ester r eof can be
anti-ergy Anbesies: Soh Ae sropieD: PERHEmub RS s
anti- eWSHﬁb@diubﬁ vidh a¥VRa2084Aap268 PCT/ US2007/ 014958

an _ampunt of at .l east one second compound, the

anti- C@é@o@f@iﬂmﬁ%m‘i&%ﬁ AEBHZURED. cancer agent differ ent

~anti- CHM&%&QWa@hnﬂxﬂhﬁbl 58. A pharnaceuti cal

onposition conprising a therapeutically effective

aml-C@ra&mmtltmdleaI syqhas GRBtUZemAR REC8RMFISi m 41 or a
ann-vE@ﬁ Eﬂﬁﬁyﬁie%alspé‘h asGepisipl e salt, 5 solvate, ester, or

er eo In conmbi hation with at | east_ aone

TRIALpIrgamwB;esmhm Lemmm@abmmpg}ab nd AMG855
anhbo%lﬁﬁ gggl%gg r| GOPRASY td‘@ﬂ esRPEh g, €022 dBEL D44, CDA4Vs,

Ssihg oné noré anti - cancer ent s

CD55¢CO58, eEnCAmrﬁAme\nmpdﬂG& bif-6c MG 1 PSABA, T\g\h@_t héE-72,

TRAId VBRI (PR AR Gt et ve. amount Jof at | east one.

anti-|GPR antbobiies), suoh 48 SCHa7 Phb4raceutical ly acceptabl e

53. ,Sl}a4||eft, %t%?rb%{mg ?—f[ﬁlﬁ?blg%? grlr)]t%g%#%é 5" ﬁ%ftrgta?q@{l? gg?fs@ases of a

Oﬁﬁnﬁhaﬂmreuéhmwﬁo@m PSi3cActiVities t\oerNBgngczm!rpmlstengg a -

at%rgrg‘l)glt“eéé"r;’ ef%ectlve amount otn aﬂgggt 8rf\e %:grgnhpoturn%a&fnaglin lora
pharmaceutically acceptable salt, solvate, ester, or prodrug thereof to a
mammal in need of such treatment. '

54. Method of Claim 53, wherein said mammal is human.

55. Method of protecting normal, healthy celis of a mammai from cytotoxic induced
side-effects comprising administering at least one compound of claim 1 or a
pharmaceutically acceptable salt, solvate, ester or prodrug thereof prior to
administration of anticancer agents other than the compounds of claim 1to a
mammal carrying mutated P53.

56. The method of claim 55, wherein said other anticancer agent is paclitaxel.

57. The method of claim 53, wherein an amount of said first compound, which is a

compound of claim 1, or a pharmaceutically acceptable salt, solvate, or ester

thereof can be administered simultaneously, consecutively, or sequentially with
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59. .

60.

61.

15 an anount of a first conpound, which is a conmpound

of claim4l, or a pharmaceutically acceptable salt,
w@i0smoess or ester thereof; and an anount of BECT/USMET/014958

one second conpound, the second conpound being an

anti-cancer agent different fromthe conpound of claim

1; 20 wherein the anpbunts of the first conpound and

the second conpound result in a therapeutic effect.

200

an amount of at least one second compound, the second compound being an
anti-cancer agent different from the compound of claim 1. '
A pharmaceutical composition comprising a therapeutically effective amount of
at least one compound of claim 41 or a pharmaceutically acceptable salt,
solvate, ester, or prodrug thereof, in combination with at least one ‘
‘pharmaceutically-acceptable-carrier—

The pharmaceutical composition according to claim 58, further comprising one
or more anti-cancer agents different from the compound of claim 1.

A method of inhibiting HDM2 protein comprising administering a therapeutically
effective amount of at least one compound of claim 41 or a pharmaceutically
acceptable salt, solvate, ester, or prodrug thereof to a patient in need of such
inhibition.

A method of treating one or more diseases associated with HDM2, comprising
administering to a mammal in need of such treatment '

an amount of a first compound, which is a compound of claim 41, or a
pharmaceutically acceptable salt, solvate, or ester thereof;

and

an amount of at least one second compound, the second compound being an
anti-cancer agent different from the compound of claim 1;

wherein the amounts of the first compound and the second compound result in

a therapeutic effect.



