WO 2005/ 113546 PCT/ US2005/ 016801 PRODRUGS OF PYRROLYLPYRI M DI NE ERK PROTEI N
KI NASE | NHI Bl TORS CROSS REFERENCE TO RELATED APPLI CATI ONS [0001) This
application clains priority to United States Provisional Patent Application
60/ 571, 283 WQ ROG/1VB46 14, 2004, the entire contents of WRCENSI0&01e8Heby

i ncorporated herein by reference. TECHNI CAL FlI ELD OF | NVENTI ON [ 0002] The
present invention relates to conpounds useful as inhibitors of protein

ki nases. The invention al so provi des pharmaceutically acceptabl e

conposi tions CorRpIRUGS G HRROCAIPOMISREOERY BeoTERY aithan iendrraxshods of using
the conpositions in the treatnent of various disorders. BACKGROUND OF THE

| NVENTI ON 100031 The search for new therapeutic agents has been greatly
aided in recent vyears by a better understanding of the structure of enzynes
and ot her bionol ecules associated with target diseases. One inportant class
of enzymes that has been the subject of extensive study is protein kinases.
[ 0004] Protein kinases d é@ﬁ@ 5 'TiEbyAﬂ;LIék yral ly rel ated
enzynmes that are respo%ﬁ%—cﬁ%mm of signal
transduction pr segy it RN : : b O Hanks, S.
(1995) The Pr Ot[glﬁﬁ? Ki ?l‘g\émgﬁalyé%{%@%b%ﬁﬂokwatégﬂ %Ld éﬁi%l!g ‘g?ﬁﬁ(’:al gékgrgs, San Di ego,
CA). Protein kiApmdiegtion68/57 hdiidfHed May Ha2@0dethe kntizelcdntants ol whishraredwrencest r al
gene due to the_cons I: ir structure and catalytic function.

Al nmost al | ki nalgcgosrprbé%%ﬁ/%%éﬁr?% I(s%?errﬁtnlt‘lgr 250- 300 ami no acid catal ytic donain.
The ki nases may be categorized into famlies by the substrates they
phosphorylate (e.g., proteinst L e -protel n-sekine/ t hreoni ne, |ipids,
etc.). Sequence notifs have +* rerally correspond to

each of these ki e 1 Ld [ X I NKSya.9. K nter, T.,
FASEB J., O: 57(@@@2 (?@%ﬁeﬁtﬁﬂu%ﬁ “orﬁ{afez3 t°aﬁ%?“,%%%°§"g6§‘?‘§‘f§%‘iEfp“k{gm

PCTI US2005/ 016861asesSdheinventioR 380 gdviddslphafmbo@uitiyallytdcteptmbletcomposjtiogel | |
70:419-429 (1992): .Kunz et gl . l.l, 73: 585-596.(1993) . Garci a- Bustos et
B ENBo 0. 1ol b s pf R e e G SR s BB EieoBt Fces
medi at e i nt r acehé wdaanens ofyaabusndisobdersef f ecti ng a phosphoryl transfer froma
nucl eosi de tri phosphate to a protein acceptor that is involved in a

si gnaling pathway. These phosphoryl ation events act as nol ecul ar on/off
sw tches that can nodul ate OBAGKEROURDIGETHBOYEENPION ei n bi ol ogi cal

function. Thes Qos orylation events. are yltjmately triggered in response
to a variety of[&)@ tr eeqegrﬁﬁ e PeEPH a%elnfsﬁ’ﬂf é’e.engﬁ arl%esdqgfecgrﬁch stinuli
i ncl ude envir onERR bRk békeunderstanding of the structure of enzymes and other biomolecules

associated with target diseases. One important class of enzymes that has been the

subject of extensive study is protein kinases.

[0004] Protein kinases constitute a large family of structurally related enzymes that
are responsible for the control of a variety of signal transduction processes within the
cell. (See, Hardie, G. and Hanks, S. (1995) The Protein Kinase Facts Book, I and II,
Academic Press, San Diego, CA). Protein kinases are thought to have evolved from a
common ancestral gene due to the conservation of their structure and catalytic
function. Almost all kinases contain a similar 250-300 amino acid catalytic domain.
The kinases may be categorized into families by the substrates they phosphorylate
(e.g., protein-tyrosine, protein-serine/threonine, lipids, etc.). Sequence motifs have
been identified that generally correspond to each of these kinase families (See, for
example, Hanks, S.K., Hunter, T., FASEB J., 9:576-596 (1995); Knighton et al.,



chem cal stress signals (e.g., osnotic shock, heat shock, ultraviolet

radi ati on, bacterial endotoxin, and H202), cytokines (e.g., interleukin-1
(I'L-1) and tunmor necrosis factor a (TNF-a)), and growth factors (e.qg.,

gr anul ocytVeO awWsit Bséage- col ony sti rrul atl ng factor (GwW @SFWSZQQH@Ilﬁﬁfflbr obl ast
grow h factor (FGF)). An extracel affect one or nore

o
cel lul ar responiiscsd @FLfWti¢¢199&) IHﬂQﬁ?S\M r{feﬂrﬁog‘}lat@éﬁl”a) Fear st ati on,

secretion of hotdiDNResss-596LioyHt GabiaMusios &ECENBOITQ M3 bt Bies (199wl e
contraction, glucose netabolism_ .contro| of prot ein synthesis, and

regul ation of t@@¥el in wﬁrplepr%eede@feswﬁgﬂkdp%@% signelingdy GEeeiinga wit h
abnormal cell U';ﬁu'bspﬂa QPQQﬁﬁ?ﬁBrﬁ'aglgﬁE&Qle%hosﬂ)'hﬁéﬁidbrgﬂefﬁaaéc?epf@maﬂged events.
These di seases i ncl ude autoi mmune di seases i nfl'ammat ory di seases, bone

di seases, net abByqlreddn & eigrpding P%i’@ftﬁ’)’oITBW@b?SPMatlmﬁéﬂ%é‘iﬁ?la‘t“We di seases,
cancer, cardlov i ; S dlsease
and hor none- relﬁﬁggﬁcggggggﬁﬁcdgg&é&& fah tt herggﬁ;ﬁggiﬁ béoéér?l%hﬁg%gt anti al
effort in nedicThesd pfmﬂémymplye\teotsfaienl@mﬁy wigeerkd Maesponsald byarielyoft hat are
effective as t i urrently
available tr egetg‘ #e&%? H%Ilp Fgﬁg%gﬂ‘ru 11{*%%\51‘@& ?@ﬁc‘fﬂ‘ﬁ ﬁgﬂ%éo% H{ﬂ?lgérfllga?gnsdgom at ed
wi th protein kidhesislstresskignas (esg., osmobtic sho@r Mtshn@edltxﬁmplemadlamdmbapeult ic
agents that i nhénQot x1¥1rmhal?1§ ﬁ%BE)g%ﬁbkm s% % Peﬂeu pg]zjl%asca 8r neﬁg')mts kacﬁ)r respond

to extracellular s are nedi at ed
by nmenbers of taf\(é‘l\ma)pg&irgrmhlfacate@ gprgmhelbc}fte(mﬂod?ophage cvhw-stimniatiyg  whi ch

(heas and § neaSToMAED, PR B (BT Rl s, oy o
acéI i v?t ed by adafﬂatsuoaé yr méreselmmkaponmslrelatel\g% églﬂg\otvth fxﬂmmrn?crl]lﬁexyhﬁnhbmﬁs uw
radl atl on, an S reS cln are serine/ r.eon] ne | hases
od Their act T EEPUS O BUBSRen, SR uiR OF RSHIRGPY PACRo RS ORI SUCat

tKrOSIh ne iat t hemekivotistn, 'Eysiétrcﬂegﬂsfeﬂaﬁl sym}lestshﬁldaegtulaviaﬁ bfahe &e@l@pcl? MAPKSs Wi ch
phosphoryl ate v ubstrates inclJu transcr i on actors ichin
Pornrrountat o LMD oMBERT S bt g abionph i Rt BTl o b
specific res pOrt&@cethhrIaé?:emé‘rﬁathvbh&s Thel¥is2@42bind 354 RoiMmnd 8ededs/ 016501

[00081 ERK2 is a W deIg{/ di str but ed prot eL ki nase th t achi eves maxi num
activity when HBamme giseaserd opg dfseases, oy @ﬁ&?ﬁ%&%g}?‘ﬁ? agictgnd he upstream MAP

ki nase Kinase, d¥HSdegdeisiRe REnsAY canter, caﬂd@&z@scuﬁ‘ﬁ&b&fa&s HidrgiRadd asins et al .

1992, Science 258, 478 Upon activat | on, hosphoryl ates many

regul atory prot@?‘i‘?émef 5 ?%@q@@ﬁ@‘fﬁ}a@?é}s??s?@r ﬁé%@gmﬁikt@@eé‘ﬁjl{?lﬂb%ek et al.
1995, J. Biol. (hemia2fon in8&idal cRAAstVAPKAP ofe RASSe Bhibftbrs tha@%94 Cel | 78
1027), and transcrl ption factors such as 2 (Raingeaud et al., 1996, Mol.
Cell Biol. effotivp as thprapeptie F&pﬁggawaveétcowdemgl@gby ofeuprgatly acpilatleet al .

1993 Proc. Nat | reafifeRfhoptists for thbaiBRty of BR28AditANEksEcidWwith protein kinases,
there is still a great need for new therapeutic agents that inhibit these protein targets.

[0007]) Mammalian cells respond to extracellular stimuli by activating signaling
cascades that are mediated by members of the mitogen-activated protein (MAP)
kinase family, which include the extracellular signal regulated kinases (ERKs), the
p38 MAP kinases and the c-Jun N-terminal kinases (JNKs). MAP kinases (MAPKs)
are activated by a variety of signals including growth factors, cytokines, UV radiation,
and stress-inducing agents. MAPKs are serine/threonine kinases and their activation
occur by dual phosphorylation of threonine and tyrosine at the Thr-X-Tyr segment in
the activation loop. MAPKSs phosphorylate various substrates including transcription
factors, which in turn regulate the expression of specific sets of genes and thus

mediate a specific response to the stimulus.



(Aiver et al, 1995, Proc. Soc. Exp. Biol. Med. 210, 162). ERK2 is also a
downstream target of the Ras/Raf dependent pathways (Modie et al., 1993,
Sci ence 260, 1658) and relays the signals fromthese potentially oncogenic
proteins. FRK205MEB§46been shown to play a role in the ne§aTUSWOYHISHIL cont rol
of breast cancer_ cells Frey and Ml der, 1997, Cancer. Res. 57, 628) and
hyper expr essi on | BQOSERKER#%IS Aviden E@&@?p@?fﬁ’clﬁ?asﬁﬁ’ét%@éﬁsﬁéﬁ’ﬂ%d (Si var aman
et al., 1997, J aG{mfywﬂeﬂ%@tﬁtrm%@andMi@)amﬁ@&ph\é@umm f&nAlA® been

inplicated in the proliferation of end - stimulate alrwaélggsrmoth

muscl e cells, suUdtpeskinesg MEKb(4ndesen ¢t 519§(? MREEe 349, a5 RERys et et ehel et al .,
1997, Am J. ReSRidnee 3| 478W%0n3bt@x}atlorﬂ-@Rlé%Q&sgh&r?ﬁggﬁla@/ﬁéﬁ%&&mélﬂﬁ of

receptor tyrosine kinases such as EG-R and Artea CL, 2002, Sem n

Oncol . 29, 3-9: pdedingstheproteijanases RekdmiBigbagk shik. %) J- BN&»&%%?ZQ £3848)3- 406
Mendel sohn J & Bagetgmx e (&995‘8 et eﬁhi;we@@l 791009204 ﬁéi)sczn]ﬁi%n fa\efc‘)LSI suétPas

activating nutations in the Pase rotelnsé ttag Siu LL, 2002,
Curr Pharm Des 84TF22(§1maezudmjle199w012©@1131013lNdil 7)£EihdéRamgﬁ§tld g3l 1062-74)

or B- Raf mutant;gof D@lfbﬂghé’ﬁet%f 1953 Pro Q4. ADRL 8t Gyshldo, 16689y, 3fd c-Bfyese et al.

2002, Cancer Res 7000) "are maj or contributors to ’human “cancer .
These genetic al (Ddivextet gnd995aPrec. &@? rBxp aield M 121 0 p\6a8}- E,RK?rwela‘baprognom s and

result in acti vajohatedh e ot RERAReenbihdipuays 31,9984, sprgasducti on
% ctivated 1(l.e. E%?

cascade in a broa panel nman tuno and/ or
ERK2) is a cent r20, @ﬁ@raaﬁrcﬂ@'s thplsgml.k ﬁromrﬂwse mtibléeoncoasiscpmt@insec‘ﬁm h the

cont ol of brol WheLahi R, SbALSLANRAIONHSRLARS draUSRSAdENy O°!

survival, and angl ogenesi's er o rocesses that are
|rrportant for tt{Ereﬁranthldenl%ﬂdCzpmerg%eeﬁ; %) ufdhypére;gmambnbiﬁmln These dat a

suggest ~ that  an, FRKL 2 LARLALL O, WhlheaRXSEL, R 810! foRPhT@ctiug by, | nol uding
pr oapoptoti c, I - proﬁ eVt Ve AL AT anti - ng| ogeni c
effects, and offl@ﬁS)aAtchﬂtai;ﬁlKZhasalsqnmnﬁmphchtydmgmmhfeanmﬂenmmﬂ panel of

human tunors. 51113546 | US2005/ 016801 010] . There is a grow ng
oty of “ovi dencTHRFIATERY SHPEITEER SR, RER R Rt KR n EHE R APk
pathway in the qwisgheliecalhedsayimr]. BbspireCarMol Bivt.i6s589Act i vating mutations
of Ras are foun

00005 and. cor on 108y *Bierimretion SRRE RS Rt RntRarich 2 EGRR R BRRE ) bt e

(B r Ef ]2 : Rast - nut gArtedpa CLAYE®2 et Oae 200BatHEleeS|A | 200 O-TMEhmiry Gidnd Bises, but

i t ut t

more frequent ambePBIRGAUH O MeRRISRE] Echerlis 12D Gredeene A2 o e mut at | ons
of Ras, Raf and Wiks aét@aﬁtgl rRutatiofls RNKORIR G TPadel protéina@mtage™ig Sinal 2o0s i n

viiro, and Ras i Ral WL L0NS.) N o0 UATU 0 Al it 858 e . T U

suppressor gene (% a
Raf mutants (Davies H. et al., 2002, Nature 417, 949-54; Brose et al., 2002, Cancer

Res 62, 6997-7000) are major contributors to human cancer. These genetic alterations

are correlated with poor clinical prognosis and result in activation of the Raf-1/2/3 -
MEK1/2 - ERK1/2 signal transduction cascade in a broad panel of human tumors.
Activated ERK (i.e. ERK1 and/or ERK2) is a central signaling molecule that has been
associated with the control of proliferation, differentiation, anchorage-independent
cell survival, and angiogenesis, contributing to a number of processes that are
important for the formation and progression of malignant tumors. These data suggest
that an ERK1/2 inhibitor will exert pleiotropic activity, including proapoptotic, anti-
proliferative, anti-metastatic and anti-angiogenic effects, and offer a therapeutic

opportunity against a very broad panel of human tumors.



spont aneous tunor devel opnent in vivo. Increased ERK activity has been
denonstrated in these nodels and has al so been widely reported in
appropriate human tunors. In nelanonma, high basal ERK activity resulting
from ei t heW@ROPEII38 N-Ras nutations or autocrine gr OM%TW%Q%(HG@&H vation
is well documented and has been, assocjated with rapid tupor gro

i ncreased cel | 49H0] vaTheaeﬁéaE@é"i“ﬁb&ﬁ%%fecvtﬁieméﬁ]@éf%}cétes ‘N&Eﬂt?tfvﬁﬁ%‘@?on ERK

activation is CQPfkERREUABKTRINVay qlrthefadaegemrbeﬁavkb%hfmct aah&riﬂmwmget astatic
behavi or of mel anonma associated Wi th increased expression of
extracel | ul ar mmthnw&aaaﬁerfgmsﬂ@r%’a(s@@llamensﬂwvssoaw w%mapﬁgatﬁc ntegrins as
wel I as the dO P9 Und bb108(58¥s) Earfe@IEdring pHNGT: @tnGSed (Aa). 1R Ml |y
medi at e kerat @te |nte(ract)|ons to CO%?H’E nglrhlér?glé ten rg h. These data
t aken toget her, mutarmp%@wealsﬂweaglemmnﬁ hEe ohimelapeas ‘blt Baliﬁééftmfﬂler t he
treatment of ”B'nagsgﬁggmu@an ﬁwofxﬁ% %ot ADABr HeTRAL Foquofithd boui 01 d! NOLY.
there is a great nee deve onpounds use itors o protein
ki nases. In par t60{66%anqhgmntmlahwinﬁseAd@@hnamb@th ofiRese Rafend di¥pmanble t hat are
useful as inhi bi, t he
i nadequate tr eat‘?rglglct8 %E:cﬁr ren ogﬁg\b%})#ﬁétgﬁ% %&%éeé%lrrrgyc#{wt%o\ﬁg@ t he disorders
inplicated in icomuretivn wih theross SUAMMARYSULIFESTHEChNPEENTICONKEObR ause  has now
been found t hat f cally
accept abl e corrpoé(%ltlmgér{lfsg ogrdg\’(})ﬁ%lpﬁlehﬂ){g?% gbﬁlsgé]g%gr ug@gie%te}’ i nhi bitor of
ERK protein Ki nalsmons’ﬁhte@mtbezs delsimdhas/asoteen 'gxdnlerraiorté@mmpbmpﬂate hufnaD
2005/ 113546 PCT/ US20 syKe NH or
a pharmaceuti caltlfmor%lglg g’ln hé%lbtasat?ﬁleur{eag{?%mﬁg&rtlgg eﬂt}lesrg;%afj_' imed bel ow.
100131 These compmmdssqr aamdmptgaawthﬁetmt aatidtion 1mdeqhicaﬂnbr&ed}mmha§bebm ons
t hereof, are useful or tre n l.essen t he sever| of a variety of
di sorders, espelfgfiEg WB?&PF&% &‘?ﬁr%h’dpcgﬁafﬂ%creg sgrﬁgﬁlsﬁér?’?gh\é The prodrugs
descri bed her ei npopigaat tAdditioidlieVERK pditysticnds coamdér@damhﬁf m@%nebé}ﬁnd)r operties
g_r sghﬁ Sg? Llen]E O??ttrgﬁ'ggﬂ)? it%}c]b‘l&av;gr]gf 1% (r)nléliggs%mgteg w1tg mcreag/ed expresss{og\c/)? ntion are
both extracellular matrix degrading proteases and invasion-promoting integrins as

well as the downregulation of E-cadherin adhesion molecules that normally mediate
keratinocyte interactions to control melanocyte growth. These data taken together,
indicate ERK as promising therapeutic target for the freatment of melanoma, a
currently untreatable disease.

[0011)  Accordingly, there is a great need to develop compounds useful as
inhibitors of protein kinases. In particular, it would be desirable to develop
compounds that are useful as inhibitors of ERK protein kinase particularly given the
inadequate treatments currently available for the majority of the disorders implicated

in its activation.

SUMMARY OF THE INVENTION

[0012] It has now been found that compounds of this invention, and
pharmaceutically acceptable compositions thereof, are effective prodrugs of an

inhibitor of ERK protein kinase. These compounds have the general formula I:



ki nases i n biological and pathol ogi cal phenonena and t he study of

intracel lular signal transduction pathways nedi ated by such ki nases, and

t he conparative eval uation of new kinase inhibitors. DETAI LED DESCRI PTI ON
OF CERTAI NVEWMBORAWENTS OF THE | NVENTION 1. General DeB€TMURL00%01681
Compounds of the Invention: 100151 The present invention relates to a
conpound of forrmula I: RIOCIRo NNO ' ZORI Me NHI or a
pharmaceutically acceptable s hereof , wherein: each R} is independently

hydrogen, T-C(O R2, T-C(O OR2, ¥ ﬁZ-QRZ, T- CH2), C(O OR2,

T-(OQ-(CH2)~-C(OQN(R3) 2, T-C(O-( )2, T-P(O (OR2) 2,
provided that at least one RL is n ; egeh T is independently a
val ence bond or -C(R)20-; 5 WD 2p05/'113546 HKCT/ 52005/ 016501 each R is
i ndependently hydrogen, an option i € i i
optionally substituted 5-8 nmenbered| sat {rafed, ypartially unsaturated, or
fully wunsaturated ring having 0-4 Neet eroditbns i ndependently sel ected from
nitrogen, oxygen, or sulfur; each R3 is ijndependently hydrogen, C(O R2,
C(OORZ, S(O2R2, OR2, an o tlonally substituted Cl-6 aliphatic group or an
optionally subst draphemaguticaiy aesepiabie salifhereodvgreimB | s pandafiped briost.ur at ed, or
fully unsaturat ng ed from
ni trogen, oxygeﬁ[%ﬂ] Saﬁ%ﬁ%&ﬂp&m{’s mtpgerﬂ%e%%gygangmgg%dgﬁoisﬁgﬁﬁfaken
toget her with t heze weefud fpg@rnat’ag oresspuingdie sdverityoba Fasicn of disorferspaspreiady

saturated, parti t ving 1-3
heteroatom; in alglgillkf%{ﬁag&r%soﬁég%e és'g%{ ?%‘5’8{1%%5 ﬁ?&ééérgégggg{%n% Js}gl ected from
ni t rogen, oxygerimpmvedsphyﬁigarl;antb‘enuihamalc@icliibtlﬁpm@rh@ i thegptenioeaipbynds ubst i t ut ed

Cl_uo al kyl i deneffidi NINGEobhdE BHoidb @by A inVIREIDAENS useful for the study of

kinases in biological and pathological phenomena and the study of intracellular signal

transduction pathways mediated by such kinases, and the comparative evaluation of

new kinase inhibitors.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS OF THE
INVENTION

1. General Description of Compounds of the Invention:

[0015] The present invention relates to a compound of formula I:

R0
NS | .

NH

NI/kN 0
/ N OR!
\ N
Me NH
I

or a pharmaceutically acceptable salt thereof, wherein:

each R! is independently hydrogen, T-C(O)R?, T-C(O)OR?, T-C(0)-Q-R?,
T-C(0)~(CH2)-C(O)OR?, T-C(O)-(CHz)-C(O)N(R’)z, T-C(O)-(CHa),-
CHRHN(R?),, T-P(O)(OR?),, provided that at least one R' is not hydrogen;

each T is independently a valence bond or —C(R),0-;



units of Q are independently replaced by-0-, -N(R)-, -5-, -S(O-, -S(0)2-,
or - C(O-; and Ris hydrogen or an optionally substituted C1-6 aliphatic.
2. Conpounds and Definitions: [0016] Conpounds of this invention include

t hose descwidowos/yesser al | y above, and are further iIIusE@HU%OSW@ﬂhe

cl asses, subcl asses,, and speci es discl osed herejn. used herein, the

fol l owi ng defi nicfhdhds @ﬁ%ﬂevdeambgﬂrqsﬁ%g§PWN&W5§@JWM¢@&P@&° e8P Ohur poses

of this inventi on,antdaﬁorﬁhmb%hte@b@m{b&e@@ﬁm@@@hﬁimbeﬁhshtﬂra&@c&rfm@nce with
the Periodic Table of the Elenents, CAS version, Hand k of Chem stry and

Physi cs, 750, Ed. u%ﬁ?@@ﬁﬁ&hﬂ‘@g Og”eli'f’éer‘%ﬂtonﬁﬁlﬂ‘?%?ftﬁlfi’gb’ 5613“6‘? HemntTogtferi stry are
described in Orgad;(lygen ghemistry”, Thomas Sorrell, University Science Books
Sausal ito: 1999, an *Narch’ s Advanced Qr.gani c Chemi str%/{ 5th Ed., Ed.
Smith, MB. and erixRHs independegiiydunerm(@)REIHE)ORb WMok k ORAE0 optianaly ent i r e
contents of whi ch Abgnef @OkpkRRLBOSA iGN Shalneese flbed As used
herein, the term "prodrug ?ers Ivatlive of a parent drug nolecule
that requires trarﬁgfumtqdaparwlywmamrﬁed, h‘efuBbu}satiuntedrrmgha\tmg 0-é heferoatompe acti ve
drug, and that has ¥ s g§I{ roperties over the
parent drug nol ecﬁ{l%pﬁd%}@%eﬁg&ségﬁ éf%gl gn t8 en ér?ge pharmaceutically
and/ or phar macoki net el op thecseme nitogspeatant takerdtogether with thewittdgen #fempar ent  dr ug
nol ecule. The 6 WD 20 I Q0. ggﬁ prodrug
lies in its physical pgg%lér@égfoggééh%ﬁs eﬁ%;sg@%#dm%?ty 9Rlso tﬁ‘g%’l&iy for
parenteral adnini str at ifidly uasatyrktgdsiing laging 343 hpteraewmsaineddition toltie nitegemt  dr ug,
or it enhances absorptl on from ve.tract, or Y enhance drug
stability for |ong- t er A St md%tpen&enﬁ%gelrl%%étrfﬁomnmrggn’ %gee%’a‘l”?%m of

bi oreversi bl e dedhiniabi6yes have been expl oi ted for utilization in designing
prodrugs. Using ter r t for .drugs. contaknin rboxyl or
hydr oxyl functi (gﬁ%an olfihonal Subsg&%e%&dg‘iaué}gﬁen&é:é% iW§ 8‘“?‘8#0 °>k‘éﬁ’gﬁhééem‘i n "The
Organi ¢ Chem stry wits &f Q gre Deispaydently deplicedby -+ S(RB{ SqRS(OR, €3(@l.d obi | ver man,
publ i shed by Acadetgao Prdess (1992). 10018] As used herein, the term "parent
conpound” refers t B conpound of fornmula | wherein both RlL groups are

si mul t aneousl y IRidhpdegen od&isbddnallp eulistituted Cal aljphatict ¢ or "al i phatic group”,
as used herein, neans a straight- chain (i.e., unbranched) or branched,
substituted or unsubstituted hydrocarbon chain that is conpletely saturated
or that containg. aﬂampmmdfmfdd)eﬁmitzbm of unsaturation, or a nonocyclic

hydr ocar bon or bj | h C an t i,S Iet sat ed or, that
contai ns one or%{ﬁf\% u(?ﬁ’? gﬁ’ésdPYfP ?WBﬂ‘,ldegﬁrgQ Igl?f}él % h?(?n%ﬁdl c (al so

referred to are further i]lustrated by the classes, subclasses, and species disclosed herein. Asused

herein, the following definitions shall apply unless otherwise indicated. For purposes
of this invention, the chemical elements are identified in accordance with the Periodic
Table of the Elements, CAS version, Handbook of Chemistry and Physics, 75M Ed.
Additionally, general principles of organic chemistry are described in “Organic
Chemistry”, Thomas Sorrell, University Science Books, Sausalito: 1999, and
“March’s Advanced Organic Chemistry”, 5% Ed., Ed.: Smith, M.B. and March, J.,
John Wiley & Sons, New York: 2001, the entire contents of which are hereby
incorporated by reference.

[0017]  As used herein, the term “prodrug” refers to a derivative of a parent drug
molecule that requires transformation within the body in order to release the active
drug, and that has improved physical and/or delivery properties over the parent drug
molecule. Prodrugs are designed to enhance pharmaceutically and/or

pharmacokinetically based properties associated with the parent drug molecule. The



herein as "carbocycle" "cycloaliphatic" or "cycloal kyl"), that has a single
point of attachnent to the rest of the nolecule. Unless otherw se
specified, aliphatic groups contain 1-20 aliphatic carbon atons. In sone
enbodi ment svo zuos/pl3stsi ¢ groups contain 1-10 aliphatic cREDYR08¥OG1 | n ot her
enbodi nents, aliphatic ups contain 1-8 aliphatic carbon atons. In still
ot her enbodi mentadvaniagp pgfamrpd,rugh@u@gs posiealiprparties, sushiapeniienced ¥atebon at oms, and

in yet other e”ﬁg@bl B forp a?é&q?ﬁ%&rbﬁlsﬁll&%%?}%%@fog!cﬁp%-rc ggg};g@;@é %zlﬁerﬁar bon

atons. In sone e cyclo car
"cycl oal kyl ") reifnazrsrltmhanmadmmyMnﬁconmwmeﬁydtrwmrlm:zay@rﬂim@wgi c C8-C12

hydr ocar bon thatu i RPRLEAERYRRL M5 ALGH, Bl &0k HAILALRT,ARAC O more uni ts

of unsaturation aronmatic, that'has a sin e p0| nt of
attachnent to tM@nvmgsthawfbetetnexpimﬂeéﬁmIueélimgrleidnsmm}gprodiugm Uuag estarywg ai n sai d

bi | i | ud
but Var e not i iR 8P arkes TR Sty AR B S BpRR s LEC
<(31I ky: ?lkkle;]y: 3 dasckipery For gxampbs ueti’i‘dif llfbyganlcd}het(nhﬁy lef)lbmﬁﬂifcklgmsnd Drlug 10020] Th
CycCl Oa a (VA a I Qa en . e
y y X}i}]tglia((.tlcxl El %arﬁpsqgerﬁan gu ht%b AhGenAg h ae% @9&325 y .

term "heteroalip ns alip dgr'oups wherein one
or two carbon at[@0fs] arAsusadhﬁanﬂhmﬂehly“pa&}ntmn@duﬂnyrem@tMemmpbuﬂdofoxygen

sul fur, nitrog i can. . Het er qal.i phatic groups nmay be
substituted or efﬁﬂ%‘é%‘if”ﬁ?‘ﬁ?@&“‘Fbﬁﬁ?ﬁe%aéasw“ﬂ‘ﬁ%‘}s&ﬁtyﬁ'@g B-cyclic or acyclic,
and i ncl ude "het[erofyctiie'term « hﬁ’ﬁaﬁdi tm*)‘fﬁ:lipyiht'ic,gr d@éleemmyﬁieﬁﬁhieaﬁatstrﬂéht- or

"het erocyclic"

s 2 546 .PCT/ US200 1 0211 .The term
"het erocycl e", %ﬁ@i’ roé‘?‘?f'f‘wedg‘m & g?%é’ipéﬁlt&ﬁ °b‘t‘i§’?1? eﬁg?'dmia%“é’%%ycl ic" as
used herei nmrreagﬁat BeompleRBsatuated P FRCHAIAING ondoraide gﬁts oﬁﬁnshﬂilfaﬁyﬁ; |0T g r ijng
systens in | C one nore.r ers i an l.nde n e cte
s oatom | esae i bR o VE sk Be e Come L et o e

"het erocycl oal | RBAbinEone o@fno Jmiteémyﬁdrhtedh,mw&hl‘ﬁﬁx hlomese (aBo fgiteeen I ng

menbers in h one  or T n et eroat om | ndependent |y
sel ect ed from sicl caéliﬂcY‘ﬂﬁ' cYﬁl 16‘68?\ OIOFYC&‘?@?EP\(S}?%?“&H@?Q Ei ng in the

syst em cont ai NS a8adhherft to thie Akt mneqﬁm&ule[ Q%&otﬁ&ens‘e@lbd&]ﬁeafhﬂ@lﬁa@afgﬁﬂ?s means one
or nore of oxygen, sulfur, nitrogen, phosphoru or silicon (including, any

oxi di zed f or m offOMpiplF9eiphatic Farban atqmso dmsagie FEnb oglawnfé,. 3liphatify rOUPRCOFRE: emi zed

form of any basiiConlibk+2ig 8atb& atords. Ih! Bhbr dmbodilets Mli ﬁ@l@@fbu coﬁtamhleger ocyclic
ring, for exanple N (as in 3, 4- d|h dr o- 2I—|-d%rrol

pyrrolidinyl) or2IRaHc paglon 3tpnpg. é‘bﬁg qthey ebe ‘T’W%FPR!I‘PW?‘)PS °1?WB’258]6 The term
"Unsaturated”, afphhSEEhrbH Akl afiBAYE ofHBAmIAABIRIRYpHAES gOBS BhtainTOf € UNi ts of

unsaturation. _
aliphatic carbon atoms. In some embodiments, “cycloaliphatic” (or “carbocycle” or
“cycloalkyl”) refers to a monocyclic C3-Cg hydrocarbon or bicyclic Cs-Ci2
hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic, that has a single point of attachment to the
rest of the molecule wherein any individual ring in said bicyclic ring system has 3-7
members. Suitable aliphatic groups include, but are not limited to, linear or branched,
substituted or unsubstituted alkyl, alkenyl, alkynyl groups and hybrids thereof such as
(cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl.
[0020] The term “heteroaliphatic”, as used herein, means aliphatic groups wherein
one or two carbon atoms are independently replaced by one or more of oxygen, sulfur,
nitrogen, phosphorus, or silicon. Heteroaliphatic groups may be substituted or
unsubstituted, branched or unbranched, cyclic or acyclic, and include “heterocycle”,

“heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” groups.



[ 00241 The term "al koxy", or "thioal kyl", as used herein, refers to an al kyl
group, as previously defined, attached to the principal carbon chain

t hrough an oxygen ("al koxy") or sulfur ("thioalkyl") atom [00251 The terns
"hal oal kyl WO 209@111635 kenyl " and "hal oal koxy" neans al kyl PCT/B$2R@\1680br al koxy,
as t he case may be.  substituted with one or npre hal ogen atgns. The term
"hal ogen" neans [4921] iCI ThBrtemloihetch)["E?OZ@iterPFD@btler]Pﬁt@’f&“ryy'\%ahﬂﬁ‘été‘d %l one or as
part of a |argerpdiRbStic’as uded herdin@hdsdd non-aron@bis k¥ ¥yclic, Bicycld, ¥ Rt kyl "
refers to nmonocyclic, bicyclic, and tricyclic ring  systéns having a total
of five to four FiB@systemsg w@ﬁlb@?esorW@mﬂ&’@ml\%@gﬂde@ﬁ@enﬂmleptﬁd the system
i's aromatic andhé’i@%ﬁt@xh”lr?@% eHbBcﬂmleﬁ}s e nsRtRie” C‘qﬁ@{eﬁicﬁ:‘i B to 7 ri ng
merrbers The term™aryl” may be used |nterchangeab % ‘the term "aryl
ring". The ter rctapoyfloaliphatis” st bateyoqyeliqy &rup bag thiee td ﬁqgﬁ@ysrpem@mh@rs thef i ned
herei nbel ow. [ QRRRbnclHondiehill mBRAR! 98 bromto SEHLALIONG Beeidbadp’ t of a

| arger noiety as In et er oar al eteroaryla Koxy", refers to
monocyclic, bi cy®iges suldnciregen,yos PK@PhWSn@dW@tmn Hig wystamn gontagnsdito f five to
fourteen ring ”ﬁﬂgﬁélﬁb wherein at least one ring in the systemis aromatic,
at least one ring’in the system contains one or nore heteroatons, and
wher ei n each ri ﬂl\922]n tThe tesmsheterogiomt mians o@ qranore off axygamesvlior, sitrofdine term

the. term " hot o SapshRr s MO EOGABRERY Pl Rebd B 10k AbEPAY 2] o

aryl (i ncl udi ngomladok,yhe quatesized tgrm cafrawmryaittogen qndsublsteuthblkm)rogm of met er oar yl
(i ncluding hete roup may
contain one or %&é@gu% ?%a?oqegﬂspfﬂ@ﬁst ﬁéxﬁ)a‘?ﬂP}Ej@ 1 )aﬁqie unsat ur at ed

carbon at om of parlidinyl) ooNR’h@saTIéamBSﬁtugdpmldml)}sel ect ed fr om hal ogen; R

st utea w O R A LSRR DOk 5

optional | y substnoteuingsiofminsaturRjon. CH:CH( Ph) optl onal ly substituted with R;

NC2; CN; N(R)2 O N ; NRN N(R) 2;

NRNROOZR. 0 0) CLUFTE ity o ek o s e B i Ban s g ) o

S(0) 2R; S02N( R)?spréi(@)sl?deﬁmoamlérﬂ)im tth‘iﬁ@&:la’: cartﬁ@:&x)lm(}ﬂ)x@h affxyigtd) - N(R) 2; or

(CH2) 0_2NHC( O EV\{P‘ ?fbsu %ﬁ%e)nagoent occurrence of Ris selected from
S

hydr ogen, optio Al phatic, an wunsubstituted 5-6
menbered heter omoys] orThIaeaﬁms ﬂmymlkyk’: ‘ﬂlalngkenpﬁan&ihalcﬁxkﬁhg” meanhs alGH2( Ph) , or,

ith di he, d b f R
he same. subst | PbNt ot e BF shp Wbt R SRR B S BHPREASER 1 (o

aton( s) The term “halogen” means F, Cl, Br, or .

[0026] The term “aryl” used alone or as part of a larger moiety as in “aralkyl”,
“aralkoxy”, or “‘aryloxyalkyl”, refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring members, wherein at least one ring in
the system is aromatic and wherein each ring in the system contains 3 to 7 ring
members. The term “aryl” may be used interchangeably with the term “aryl ring”.
The term "aryl" also refers to heteroaryl ring systems as defined hereinbelow.

[0027)  The term “heteroaryl”, used alone or as part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic
ring systems having a total of five to fourteen ring members, wherein at least one ring
in the system is aromatic, at least one ring in the system contains one or more
heteroatoms, and wherein each ring in the system contains 3 to 7 ring members. The
term “heteroaryl” may be used interchangeably with the term “heteroaryl ring” or the

term “heteroaromatic”.



to which each R group is bound, forma 3-8 nenbered cycl oal kyl,
het erocyclyl, aryl, or heteroaryl ring having 0-3 heteroatons independently

sel ected fy@meehisspoen, oxygen, or sulfur. Qptional sypghishdestfegoon the
al i phatic group of R are selected from NH2, NH(GC .4aliphatic),

N(Ct . 4al i phat i q)i8) hahgegNindRdirhadrilRNakitkoxy @lo Landd@ tiep@tic), NO2, CN,
CO02H, CO02(C 4al.i phcliti é,) g@ hal 0 4@; i phz;?i G )@g@hgl oCl jﬁk?fal i phatic,
wher ei n each off*{HEA P@W&F&t@zﬂﬁl_&*ﬁaﬁq oagylafkiesy ap¢ thrlike) ENeRtituted.
[0029] An ali phahta o8¢ oMRére Eatit@iatdudaldd QYRinedrs of QR AiE@EdBon et €r ocyclic
ring may contain one or nore substituents. Suitable substituents on the

saturated car b¥Proef angryl a1 hemenryl &P arcelestebiromp heloes: B GS; SBs 18f a
non- aromati c her{;)&ﬁ Y QlidG; 12-BlyBheRiox 5. ShE6A fﬁl) Bﬁrgmlwmméﬁﬁﬁkﬁbove for the

unsaturated carbor of an aryl or het eroary group “and a |_oné})lly i ncl ude
the fol | owi ng: O@h) cptionalixspksituted Nkth B A CH: RGP Relly sbiiGa(iti Ry | ) |

=NNHS02( al kyl ) , ~Ql~37 al s, \rhin Ntbye ected from
hydr ogen or an_%%ﬁ%%g;?%@ﬁt’%ﬁ%&{@?‘&RTDGNQF’%E{E?@’ ]\h{pc’?ﬂsjgnal _substituents
NCCL 4 ali phati.c o Palageh. Cua al) phat i or Oy O G e onati ), N2 N

.4 aliphatic Jhal ogen Jaljphatic, XCl. 4 aliphatic), : ,
CpH, cop( a1 4 NARBaBHE] Clopraiks SRRt EO SORSORE N | phat i ©)

wherein each qic Rreqr IRASS S AER) ). RARRE. NS Rf NREsd,Re-Unsubstituted. 9
WD 2005/ 113546 P%Z OB OR6807 [8}03{}? Ot i SR R SR S on the

ni trogen of a rRSARHACENEENG he o CH)o-NHGO)RY ehaeh exhdutiependent R+, N(R) 2,
C(O R+, CRR, (O CO.R, PC( O) R+ 02R+, .S ) =S) N( R+) 2,
C(=NH) - N(R) 2, &%Wk%dzf §+,is i%%‘g%‘gﬁ%mcé%}fé}’f’%eh’ W Waii&é‘f}’,s%gﬁgbf %’@H%"r?l) |
SUDSt 1 Ut ed O Py oDt oAl LY SubST Lt d CLB bR e ek Py e st 1 ut ed
ubstitu [ ubst i : i ubstitu
(CH2) 1_2( Ph): 2(%‘&&‘4&9“@%%’8@?&@%@%&%@@&%@eﬂde Ao SrEtIE Alad 5. 6
menbered het erpeasythe SimeRebsERRRE Hifferdnt ABstiRMlsBkeR Aepether Widiihe RSy 0at ons
i ndependently selected from oxygen, nitrogen, or sulfur, o

r 1
not wi t hst andi ndo whieh ershiR3igtoua is baled &ormiadod mpmbrspsbayalontylobetapavelibaglof RR, on
the safte SubtigHeBkn iflihlSE 6 'eRhRik LBk Senck ARk AARLHRE 1 L ¢ he

aton(s) to whic eac?l R+“group i s boun m a 3- 8- menber e cycl oal kyl ,
het er ocycl yl , axygen, asulfizt Opteneldubstityegts loa theratjplatic gloep ef Riaroseiected fidmpendent | y

selected fromnitr , or_..sul.fur. t jonal ifHhents on the
al i phatic gr oup%%’r ﬁgﬁ%“’%ﬁ’éﬁ}ﬁ%@hﬁh@% It@?% alo é& S%%@?}gg&l’%n{é(ﬁﬁz, NH( O 4
aliphatic), N(iphata),NhaCNcGQ;H, 04} ealipha@ich OdhalqihahliphatiQHr h@leCl.a

li phatic), NO2,. H Ci.4 ali i hal o C1. i) ic),
o hal'o(Cl ) al | e, hR et S et 2R R B anSRERE o) bups of
R+ is unsubsti tjpd2efl. ARSIPhhticldi@eteaNphard deyilp, Sennbdnatic heefoeycic tifig a strai ght

or branched carbon chain . . .
may conterllm one or more substituents. Suitable substituents on the saturated carbon of

an aliphatic or heteroaliphatic group, or of a non-aromatic heterocyclic ring are
selected from those listed above for the unsaturated carbon of an aryl or heteroaryl
group and additionally include the following: =0, =S, =NNHR", =NN(R')2,
=NNHC(O)R", =NNHCO(alkyl), =NNHSO,(alkyl), or =NR", where each R" is
independently selected from hydrogen or an optionally substituted C;- aliphatic.
Optional substituents on the aliphatic group of R’ are selected from NH,, NH(C)4
aliphatic), N(C, aliphatic),, halogen, C;4 aliphatic, OH, O(C1 aliphatic), NO,, CN,
CO;zH, CO;(C, 4 aliphatic), O(halo C,4 aliphatic), or halo(C; 4 aliphatic), wherein
each of the foregoing Cj4aliphatic groups of R’ is unsubstituted.



that may be fully saturated or have one or nore units of unsaturation and
has two points of attachnment to the rest of the nolecule. 10032] As

detail ed above, in sone enbodi nents, two i ndependent occurrences of R (or
R+, or arwoé@ﬁlém%ari abI e si mlarly defined herein), ERFEUSHWEMIBUget her
together “wWith the a ? 0, which each variable is bound tg forma

3- 8- menber ed cl9tt-’r%a| thwna srrbtﬂ@reae;?e themitragen, of 2 nop-appragic BHFHP$YCHS HBE havi ng 0- 3

het er oat ons wg;le&wa@g%ﬁm*sleyg ty\ﬁ))Rf r(;@gkhqqc)fm@m @@gﬁgc(oqg sul fur.

Exenmpl ary rings_that % endent, occurrences of R (or
RR, or any ot ﬂ%?z 2%[31 @ﬁw@rhﬂﬁ@r{ Né}%lq)hérrlg?*r$ O2R 5 w0erei S t oget her wi t h
the aton(s) tqyahi&haeatidnMB shsah@d ¢ RRIHALL, b ubstdltepiRnyinot limted to

B
the follow ng: a) two independent occurrencesﬂmﬂ g% (or RR, or an ot her
vari abl e si m |opfiPRpily exbstiigd RETRD apfiona% subsiitated GH@E) sptimallsuhdititdm and are
taken toget hqtny, t(bh)t B&tonﬁtyeat,stletédqmncﬁ{(ph)ngpan uqrubemkemé}t(b@ea wher e
bot h occurrences are taken together with the nitrogen atomto forma
pi peri di n- 1- ylhetemapépelﬁeﬁoqydl%ﬂnﬂ hayingenedm &ur hﬂteromm@meqmndeatlﬂdsetffte@m
i ndependent oGy 578{@&?%1’:1‘3 en ol @1fufon, n&htl?s'i‘a)ﬁdm?&l&%éﬁﬁ{%d MABlLoid Ml arly
defined herein) that are bound to different atons and are taken toget her
with both of tihdspendantonermences of R, an the sane bstituerteorgdifferaphenbetiteenpshiekepl  group is
10 WO 2005/ 11 CHINS2 F t Vi occurrences
of OR 114 OR ﬁﬁ%@lgptv\o oggg{rs%(ﬁ‘g@éh%gﬁR ggglzgtggiﬂgnfb%rgge?’t }équm%\“ t he oxygen
atoms t o whi cteyelediylaeterdsyelnldarylo of hgtenoazyl fing bavirg-0-Theterbatomsrber ed oxygen
containing ri egi I er rings
can be fOrmdﬂ%eg&de%m%&%&%&%gﬁr@@%éc %Iggrcsteuim{)f@plg %ﬁSﬁbga%erﬁor a%y ot her
vari abl e si m |aliphajic geip netde ﬂ@melrnm}g ofReart sflestedtfogeliHe NE(Ct daliphasicht om(s) to

whi ch each var I ve are not

i ntended to N %p![h ?ﬁ%ﬁ@(gﬁ@%4&ﬁeg%%%‘?w sﬁﬁé‘?)a@a’, s’t(ﬁ)gtures

g_epr cted her _er(?Ozé(rirer abipimoc)n@dab Gia alipm&¢)m¢ah(q14hl?1;i3aﬁ<;)i whef@n ?aCh r?l"ethantr omeric,

i ast er eomer i ge . r i pna orms of the structure;
ToreBiifl ECRRAL froli e R OB AEHRLLE

for exanpl e, urations eéach asymretric center, (Z) and
(E) double bor[dO31$on‘ﬁhlestemahﬂcy(ufc)neaM”(rﬁ)erstcn:mstfanghtrmhrmhadoa&om*eltam Therefore
single stereoctﬁl m c%éﬁ%lyg%%ﬁédgtsha\eggm relﬂm %unge | dna%%gtereorrerr c, and

geonetric (or co mXxtures o pres en corrpounas are within
t he scope of tpomts afatavhment to e tesise tiztthadeonles e stat ed, all

[0032]  As detailed above, in some embodiments, two independent occurrences of

R® (or R, or any other variable similarly defined herein), are taken together together
with the atom(s) to which each variable is bound to form a 3-8-membered cycloalkyl,
heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. Exemplary rings that are formed when two
independent occurrences of R® (or R, or any other variable similarly defined herein)
are taken together with the atom(s) to which each variable is bound include, but are
not limited to the following: a) two independent occurrences of R° (or R, or any
other variable similarly defined herein) that are bound to the same atom and are taken
together with that atom to form a ring, for example, N(R®);, where both occurrences
of R° are taken together with the nitrogen atom to form a piperidin-1-yl, piperazin-1-
yl, or morpholin-4-yl group; and b) two independent occurrences of R° (or R*, or any
other variable similarly defined herein) that are bound to different atoms and are taken

together with both of those atoms to form a ring, for example where a phenyl group is

10



tautoneric forns of the conpounds of the invention are within the scope of
the invention. Additionally, unless otherw se stated, structures depicted
herei n ar qygh§R13%8@Nt to include conmpounds that differpQitlstodsidshe Presence
of one or nore isotopically enriched atons. For exanple, conpounds having
the present structures except for the repl orAt of hydrogen by deuterium
or tritium or the replacenent of a carb a 13C or 14C-enriched carbon
are within the Ssg%&(ge of.ﬁthi %céurr]r\ér?crégi 0 ung,i are useful, for
exanpl e, as analSvTesl VHbEP L HEERYERi B bi ol 0giCATS REFGETces of Rasori pti on
of Exenpl ary Compotakatisogef30@#h thdoxypenlatnms toowlder they are Bornddi fornt $ysed be R

noi ety of formula | is C(OR2. Accordi tg ot her enbodi nents, the R

noiety of fornmula | is C(O R2 wherein s Jan optionally substituted Cl.s
al i phatic group. Exanples of such -R2.‘¢LL ¥ncl u_dg met h#/ﬁlg, CH2phenyl
("benzyl ' ~, et Hygmbered GRYESPYPIRAIPNG LRG| * and 9 heltvill e angrest thadg8pect ~of the

present inventivaRet) 8f th&%inkPcad b6 HRGLWERNQH o ifdepBalieht becwh@iced of RR%oriRe, C( O) R2
and RZ is an optionally substjtute saturated, partially

I ted 5-8 nenbered 1t ed
unsat ur at ed, oror £ qther Veppbla sipilarly defined fersiny p76 dpken togtthar arithdheremGHaependent | y

sel ected from RiHidHAENvariaBl¥ ¥ARMnd A tiakHhE BfampRl ABtaiitd a86RURSnot &0 S- 6
menbered heterocyclic rings having 1- 11 WD 20051113546 PCT/US20051016801 2

het er oat ons i nd$p8Y#Ent |y sel ected from nitrogen, oxygen, or sul fur.

Exanpl es of sgmsﬁ OHIRYR et vASd 48, PMchRlsidehited he®h BB Qs RRanttd)i onor phol i ne,
pi peridine, and the [|ike. [0035] According to other enbodi nents, the R

moi ety of for mircdude afl ésomerdy (o enanfipmeric, fipstereqmesricetmd GImAT @7 the R noi ety
or formila | | SofdolhddBaieis bftnbnihund for RO RRIT tha S BAkkdtfoRLrl L 5

al i phatic group. Exanples of such R2 groups i1 nclude enzyl, ethyl,
i sopropyl, t- bigagh asymamefric penterj (€pandARdayble bardrisemerpaind (@ apd @ ent i nventi on
relates to a cQuRGGoRd idhRER tiowher gl e is an
optionally substmlﬁitg.ut eSQJS-ls%Bnlgu grreo éatggérg?rg%}lé%gﬁﬁﬁﬁsgg@gﬁrat ed, or
fully unsat ur @natiomerg diastoiepmer®, andigeerastuaon penformdeqrel duxtitey ofsbd ect ed from
ni trogen, oxy ' u &R}ﬂi > stituted
phenyl, or a S%Eégen&g?w%é#ég r%@%@f%pggfﬁﬁg’fﬁ%}‘ngﬁf- 2 egvtglgér %%‘t[%%urr@

i ndependent | y daitemdrigdorins ofrihe nompayadsref thexyvgation ang withih fhgscopExbtlipl es of such
R2 groups i ncl r Ldine, ] I r ! ol i di ne, and
the |ike. [oosgﬁgﬁﬁ%ﬁbé‘g‘?‘h@a?g’ “8%"}%“%59 X8 %%%1%@%#3@63 e ol a |
is C(O-QR2. n8anttp ingludeconepebusdyithab differ ondyt inttleecbresoncg of owgpaneee of fornul a |

wherein R is C - %ﬁ‘f&d i olo'l ﬁ;{kﬂg}' L ;ngylidene
chai n wherein z%é%lctg] our rtfg-tlsjhéflg%g B’%.“?’g@’lé\k%b ar t%ién%%%gnsggn %/ repl aced
by -0-, -N(R) - exeept for th§feplacemenS¢iydrogen by deuterium or tritium, or the replacement of

a carbon by a '>C- or "*C-enriched carbon are within the scope of this invention. Such

compounds are useful, for example, as analytical tools or probes in biological assays.

3. Description of Exemplary Compounds:

[0034]  According to certain embodiments, the R' moiety of formula I is C(O)R2.
According to other embodiments, the R' moiety of formula I is C(O)R? wherein R is
an optionally substituted C,. aliphatic group. Examples of such R? groups include
methyl, CHyphenyl (“benzyl”), ethyl, isopropyl, t-butyl, and the like. Another aspect
of the present invention relates to a compound of formula I wherein R' is C(O)R? and
R? is an optionally substituted 5-8 membered saturated, partially unsaturated, or fully
unsaturated ring having 0-4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur. Such R? groups include 5-6 membered heterocyclic rings having 1-

11



or -C(O- and R2 is as defined in general and in classes and subcl asses
descri bed above and herein. According to another enbodinent, Qis an

optional | jted C, -8 alkylidene chain wherein BshR nmet hyl ene
uni ts of g%g@@lﬂndependently repl aced by -0-. Such Q 5??@% |5/nc t}de

- CH2OCH2CH2GO-, 2 11@@63@9"%96‘3%2@'@%& fedhtnitrth&en! éﬂygen glosQlﬁ’Zrl E\ﬁgﬁlpl@é"&ﬁ her

aspect of the present invention Erow des a conpound of _formula | wherein R
is C(O-(CH2), schERequprayhde pyrofiding opphekiss, Hiigrapipkoling, pipsrigine, and 4hﬂ ot her
enbodi nents, Rgis an optionall y substituted Cl 6 ali phatl c group. Exanmples

of such R2 groups include neth benzyl, ethyl, |so? op clo ropyl t-
butyl, and the [$03Rk. Pmer%tgpéerpfsnb@fhrrteﬁ@ R m@@q@f onep% $ﬂ>é9@?~
formia | i nchyggy J’t‘l}’efiléﬂgﬁf‘mé}ﬁéj 3R %étﬁ&ﬁtﬁﬁﬁ]éﬂ?%&@bﬁz%e&@@.&d phat| c

group. Exanples of such groups include methyl, %/{ et hyl, 1sopropyl,
t-butyl, and t leptidnaiesubstipgreda .4 lipkatic geaup Bxampliis wEMCh R” gloups include

C(O- (CHZ) wgg% i el r id ester.
Such am no aci l\Iﬁ)gis%llzn §Bl¥ Iltne"ryggtdgt}u3 e&ﬁa}éﬁ%@%@t{?gf?ﬂ%?ﬁ e?I{e:um ne
ester, al pha-t iventigngtlgies lne cempeund oafomlhywhgblydi ieC(OOR} andRics anhe | i ke. 12

VD 2005/ 113546 DT SRI0R! 0108 Lo B0 IM A0 QLAY BSRESLACORIE at od by the

present inventi relates to a t he

C( O - (CH2) . - CHERJuN(FB I having O+ mwwtommdewndwlalseﬂwt@tfml mifrbgen, aci d ester,
especially an d (X % o pacid ester

i ncl udes tl rosg’-‘y eég%l%‘gﬁeug %1 ?\%%?ngg ﬂ%‘?%. ﬁ{w gglg)i&flte&g g]l){:a 5eﬁbodl ment s of
the present i nwemberedhheterheycl ring lwing 42 Heteroatones lmdepttlrsletﬁ(y@)el(emm | n ot her

embodt ment s, eaileERoRloel WP KRR LA fSype ARRENISNILY Ny dr ogen of

an optional I y S aI ip Ic grou Such R2 groups
i ncl ude net hyl molgédlind, thlcemdnyﬂolm@,wbpmhwhnd the ket yI , and the like. In still

th nmbodi th | pii. s PO ’) t ai
oL e STDOdI e ltgy e MR SN B g s Oy RE) NCRG) 2,
C(O-QR2, or l@m))(ha«é)@odmauZdlawmtoetcmapomdbf)ﬁmm shertin®' B C()-QuR* of

formula I is Cﬁlr% is ano ’ao %éu%tutte afhg}h’:lél%% glglw?lgrfct OZ r%v\%gaSpeCt of the

present invention, rOVI rein Tis a
val ence bond amttle&nhmﬁls o@Q@nmnd@e:abntdeéplmd bge@e FNGRl)y -3 O} nSE)asses and

The.prosent | nEiObAR S, EaROERG detcy st FE BRI Sl T e
-C(R) 20- and eabdve Bhd lgptreim pAccsrchng td QIidtHbEEhle@lﬁ‘mﬁl[ Q isyln aptcbnamy sbamgels and

T TR TR RNER TR T SO

replaced by —O-. Such Q groups include —CH20CH2CH20-,

-CH,OCH,;CH,0OCH2CH;0-, and the like.

[0037]  Yet another aspect of the present invention provides a compound of

formula I wherein R! is C(O)-(CH,),-CH(R)N(R?),. In certain embodiments, n is 0-

2. In other embodiments, R? is an optionally substituted C,.¢ aliphatic group.

Examples of such R? groups include methyl, benzyl, ethyl, isopropyl, cyclopropyl, t-

butyl, and the like. The R? groups of the C(O)-(CH2),~CH(R?)N(R?); of formula I

include hydrogen and an optionally substituted C,.¢ aliphatic group. Examples of such

groups include methyl, benzyl, ethyl, isopropyl, t-butyl, and the like.

[0038] In certain embodiments, the C(0)-(CH,),-CH(R?)N(R?), moiety of formula

I provides an amino acid ester. Such amino acid esters include valine ester, leucine

ester, isoleucine ester, alpha-t-butylglycine ester, dimethyl glycine ester, and the like.

12



ot her enbodi nents, each R noiety of-C(R)20- is independently hydrogen,

methyl, ethyl, or propyl. 100451 Representative conpounds of fornmula | are
set forth in. T bel ow. Table 1. Exanpl es of Conwodgfmd{;@f mula |: MB
N Me AWW"??%E%S% HHH HHCO 0~HOOOOOHI-11-2 13 WO

2005/ 113546 PGhH3dp20Q34t0d:a§R4t colve Bby the Hresddt invEhtlon Eblated to B \ | N\ ~ QO
/1P Nr O p%E%ﬁHq o255t companclioy e e 1A NMON Me | L1 - N\

N\ | " N N p\compgindqf @f@Plad\WhF@th@)@HZMFH(R PN@ lz)"@lféy PBKdePIOEt 0 1-5
1-6 N, Me Me didikyed Rininotadid Mster edﬁemally an N-methylated amino acid ester wherein

the amino acid ester includes those described above and herein.

[0040]  In certain embodiments of the present invention, the R' group of formula I
is P(O)(OR?),. In other embodiments, each R? of the P(O)(OR?), group is
independently hydrogen or an optionally substituted C;.¢ aliphatic group. Examples
of such R? groups include methyl, benzyl, ethyl, isopropyl, t-butyl, and the like. In
still other embodiments, the R' group of formula I is P(O)(OH),.

[0041]  In certain embodiments, the R' group of formula I is C(O)R?,
C(0)-(CH)w-CHR*)N(R’)z, C(0)-Q-R?, or F(O)(OH).

[0042]  In other embodiments, the R! group of formula I is C(O)OR? or P(O)(OR?),
[0043]  According to one aspect of the present invention, a compound of formula I
is provided wherein T is a valence bond and each R! group is as defined generally and
in classes and subclasses described above and herein.

[0044]  According to another aspect of the present invention, a compound of
formula X is provided wherein T is ~C(R),0- and each R' group is as defined
generally and in classes and subclasses described above and herein. In certain
embodiments, each R moiety of ~C(R),0- is hydrogen such that T is -CH,O-. In
other embodiments, each R moiety of -C(R),0- is independently hydrogen, methyl,
ethyl, or propyl.

[0045)  Representative compounds of formula X are set forth in Table 1 below.

Table 1. Examples of Compounds of Formula I:

N7 I Me v Me
}NAN } K
oA /N\ 8 . YT\ g
IJ/ Ho L 0/4 0, .I:]I Cl

I-1 I-2
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pH 0~O0 OH1-15 1-16 Me NMe O\ ¢l OiIBUNIi C o off rt
1-18 MeMe N ~N NI \ H\ 0C OF 00O NH /~
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1-37 1-388 NM NM H NN?2NNNOKHNC edHNCI HOHp Oc 00 NH2
H 1-39 1-40 N, M HNI NONC HOP=OHO O OH 1-41 17 WD 2005/113546
PCT/ US2005/ 016801 4. General Methods of Providing the Present Compounds:
[0046] Th¥O2P¥HE4Eonpound of the present invention meRCHESHIANAL

ding t hod di ill inthe art and by th
doscr i bed i n vib 0697 04kARE *t ke it ESPLCEEN | < heroby | ncor porated

by reference. [0006]7] Thhearearp@psuds ofxhe prasent invendon maybaaypabed apsoediag ed or

i solated in geperal by synthetic,.and/qgr. pseudo- t hetic. net s known to
those skil | ed RS Kpqwptgpre ‘Er‘i’é‘%“&?&bﬂ‘@f 183‘3%&5{1?&83@}?&6 %§Cqbggﬂ’sh?gat ed by the
gener al schenes2/@64dsa, e dicRpae af which is Berabyih@spdrdied byf rofeteaws. [ 0048] Al t hough
certain exenpl ri bed above and herein,

ry e di nents_ are.depi cted and des
it will be app&g%‘”at ef?fﬁﬁ"“ﬁ%ﬁ?ﬁﬁl’ﬁf& nfj¢n DY CRFE B HoAlS MEengfrlBar ed
according to tf}x_ﬁth:&ﬁct hﬂdﬁb p&@&c&éﬁﬂnﬂh@ﬁb Ig&ﬁﬁi’s&hdwyh tialﬂﬁé@suﬂﬁdﬁﬂﬂﬁﬁ?lf&pé! ate il
starting materials nmet hods era avai e too of ordinary ski
in the art. Adﬁ}a‘fqu‘ff’é%/’m@?fﬁ'gﬂ? ﬁ stzied %iléerﬁp?rgli sghpmes apiPRPERATVE her ei n.
5. Uses, For nuéatipketan@idedm ni stration Pharmaceutically acceptable
conpositions [0 I scussed above, resent. i nventi on provides

1 d t N
conmpounds t hat [038@] iA‘Aﬁ'i]?P‘i}ﬁ?’t"S‘r""én Bremplapt eg}hqg%eﬁ'gg@geplaﬁe apdescribpdatigiesent

conpounds are gaktin, it bgHprdcla®d HAEHmpBindd oS 88 §8ntiod icHPbedREpRredand
conditions including, but not linmted to cancer, autoimune disorders,

neur odegener at #sedmgde the febrdyiescaivedizeaerpilprbove wsiny apprgpHatsstarting

materials by methods generally available to one of ordinary skill in the art.

Additional embodiments are exemplified in more detail herein.

5. Uses, Formulation and Administration
Pharmaceutically acceptable compositions

[0001]  As discussed above, the present invention provides compounds that are
inhibitors of protein kinases, and thus the present compounds are useful for the
treatment of diseases, disorders, and conditions including, but not limited to cancer,
autoimmune disorders, neurodegenerative and neurological disorders, schizophrenia,
bone-related disorders, liver disease, and cardiac disorders. Accordingly, in another
aspect of the present invention, pharmaceutically acceptable compositions are
provided, wherein these compositions comprise any of the compounds as described
herein, and optionally comprise a pharmaceutically acceptable carrier, adjuvant or
vehicle. In certain embodiments, these compositions optionally further comprise one
or more additional therapeutic agents.

[0002] It will also be appreciated that certain of the compounds of present
invention can exist in free form for treatment, or where appropriate, as a
pharmaceutically acceptable derivative thereof. According to the present invention, a
pharmaceutically acceptable derivative includes, but is not limited to,
pharmaceutically acceptable salts, esters, salts of such esters, or any other adduct or
derivative which upon administration to a patient in need is capable of providing,
directly or indirectly, a compound as otherwise described herein, or a metabolite or

residue thereof.
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bone-rel ated disorders, liver disease, and cardi ac disorders. Accordingly,
in another aspect of the present invention, pharmaceutically acceptable
conpositions are rovi ded, wherein these conpositions conprise any of the
conpoundsWa3%§dL¥#4 bed herein, and opt| onal |y conpri PETASEWAPIEleut i cal |y
acceptable carrier, adjuvant or vehicle. In certain_ enbodi nents, these
conposi ti ons dpies bnalﬁsylsf%]ﬁqfﬂ@)rthec@%rﬂhé@la&‘r\’éca”dra"%ﬁéleéalﬁlf?feﬁﬁ&ﬂloﬁﬂner apeutic
agents. [0002]salkd wiich |are'3‘|w?if?urpﬁxea£&fee@ s%ﬁﬁdjm%&]@él Js@;{rﬁeﬂ rgufaibletfb@ usofpounds of
present invention can exist in free formfor treatnent, or where
appropriate, #entact Wilarthedswes of husanscandploast animals withous exndie texéity, Accor di ng
to the pr esentm{tméﬁnme% réa},pm@mﬁmqu&l &l dry caﬁﬂﬁpéu?a?e! emﬁ%r fe¥BhdbYe
includes, but is not limted to, pharmaceutically acceptable salts, esters,
sal ts of such besafisyigk ragp. An ph@mh@ntmarﬂa@@ptéble sgl€rmeans ppenepHPER stlpen

adni ni Strat i ongk Qr dnPal &ls LoRERF of il AR Bl Bﬁ&vhﬁhlﬂgtrauoqlt[)ed(:t ly or
indirectly, a conpound as otherw se describ her ei lite or
resi due t her eg¢cipiamg, W@%ﬁﬂ%ﬂlﬁ&%ﬂﬁ%@@%ﬂ@@é@@ﬂ% § couund\of thied her ei n,
the term "pharpnees 6r%llhﬁb1?o%§?%@@£1@ta§cﬁ11té or rgﬁélﬁrtﬁer&c{?atqg%(% he?é?tll bk whi ch

are, within the scope of sound nedi cal judgment, sui use in
contact with titre Yinkbitesdy eftivhummabslitared résisiie thezent hmb@svﬂlatrvomttahﬂh@mer toxicity,
LA ARl BRRESE Aol SR P ERROGHi e S At e i L @
reasonabl e bene ratio. harmaceut1 cally acceptable salt” neans
any non-toxi c [8¢04} orPhamabetutigeﬂlyalncee&blersaltsfareawcibhmmnd thefart, Rorsexamplent i on

t hat, upon ad St i o] e e r dj ei t her
direct | y or i rrlgdlmr/[ecB'[eFé/e, Ha lt dé%(%ﬂedﬁﬁa?& E&ncahfr?g% Plgnsagg gné%?aﬂhinbl torily
active met aboIRhtzqureuticelShStdwecet hdPEHT 66, Ab-18s entofporagddn heteive byt eaference.
“inhibitorily ' r ‘o tabolite
or " resi due § AREaVE TR RAALE Bl bERL IFpd il s HRAS, hORA: Aol 200

[ 00041 Phar na(deu'tadc&biny swtable pinatghwc sallt erganie am'ﬂlslanldnbams i nE:talnmleard)f. For

exanpl e, escr i.be |cal cceptable salts in
dotall in o oG tell Rl R SRR TR AR SERANE P o 1
by reference. foﬁhamowganMCidy smcaebychbdhbnsahﬂsh}dfobtdmo mdnphospﬁsncof this
invention inclu esui{}l 4 grl\égldfrcq 3 abe|r£uqbzim|c &r ni c acids
and bases. Ex3npt B 0T pHarec st a?r [CEEBTBbr & 1a%n‘fé’lg’(laccl ag? addi ti on
salts are sal tamdpihalam aam tagargyy aid) cmiooercrmdummtcracndmngﬂmmacad:bdw witph as

hydrochloric a robrom c,aci d hos hor | i furi id and
perchloric aci g‘ef)rm‘%{%ﬁ alﬂltge &8 8‘§° stic onagx‘:g% Q%A&Iglaﬂ%ax%q%f%ﬁ’ aci d,
mal ei ¢ aci d, taBd‘ebﬁblesaHﬁ:llﬂb,lucbl ddipate, atpirtte, asuoehare, ms;mﬂaté benzamekdfonateaci d or by

using other RELNodS USSr MdflS Hnbyra!CRadholall) EXSHRRIFonalet NGhrate,
phar maceuti cal V

cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,

fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate,
hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate,
lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-
phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate,
tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N*(C).4 alkyl)s salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds disclosed herein. Water or
oil-soluble or dispersable products may be obtained by such quaternization.

Representative alkali or alkaline earth metal salts include sodium, lithivm, potassium,
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acceptabl e salts include adi pate, alginate, ascorbate, aspartate,
benzenesul fonate, benzoate, bisulfate, borate, butyrate, canphorate,

canphor sul f o itrate, cyclopentanepropionate, di ﬁ! :2 nat e
dodecyl suwpa‘jtagst/ﬁ%%’ganesul fonate, formate, fumarate, ?ﬂ%?ﬁgf e,

gl ycer ophospha conat e, m a 0

hydr oi odi de, éaﬁ d"g )%T’esf gﬁs]u %%a{: I‘Eh(glll phaf“gaﬁlglglngliyedcc?péﬁ%(aia S melgﬂf’r at e,

| auryl sul fat ewhemadp@to@natmaxhﬁaixe ammbromna,t @aterrmnhanmsmhﬁmpmi amne cations
2- napht hal enes Ifo at e, [ coti nate, e X Imtate
pampat e, pecti ftsj? usb"@rcg qu?%‘{n@ &ﬁlédﬁyﬁygdf%‘ﬂ) aé?é‘y Tafgy, B@t?%ai’l% %rate,

pi val ate, pr opmﬂata,tlewerslkﬁanlﬁmte aﬁaua:gz] suforeate. sul fat e, tartrate, thiocyanate,

p-tol uenesul fo , updecanoat Y ate sal and the |ike. |ts
derived from a@g&gpr i‘gst es%‘ﬂ?gﬁ?vﬁﬂ% é“é?l’“‘f?&ﬁ“ia lﬁé‘fcﬁPtablﬁlcﬂraP‘?S}?@n%‘ééﬁ net al ,
ammoni um and Npredeit 4mehtion hdditialalls . cofipii® i npleihiceitioalls Cacedpriblel @afier he
gquatem zation Qof any basjc nitro contalnkn ro f th corrpounds

di scl osed her e‘?%uva%%/revre%aﬂ’ ngf’li‘ 23 ﬁ?eaBlﬁfélnowdafl@s%ﬁg%%ﬁ&%@a@ﬁ?&n MY be

obt a: nedI by suaPergtqatdegdmcx@tdus@aswnBemﬁsps&madldsy@u@ckagw;g% ellﬁtls kigétbrge earth
met a atsmcuesolum u pot assi um 5/ 11354

PCT/ US2005/ 0163864, thigkeumg fr efP&[_jﬁl@&ﬁ B SaPIAserREVeS; 30did bgptsylpricants and

phar maceut i cal Y 1R Ge RLiRO kLths @bmsularrt@lsagé @orm IR, R&Bfn@i@ﬁ'& 2hAmakdafidadXi C
amoni um quat er nary ammoni um and.anm ne cations usi ng counterions

such as hal i deSciqiesy sikfegah EéﬁPB’ogcyWaMémnémaFlé?‘é’hSlﬁ%gﬁhEP%OH’ Poi 13891 €,

| oweral kyl sul §ignate AkBusardtresi| fsehaine folRnd Arardecahddngdacbsngs the
pharmaceutical ly acceptabl e co&gm tions of the present invention

addi tional |y cORPPHERS NG RY qu‘?f‘é"PWeEER?&S’P&H}C@OEaExF?PéFnSOfara?dja@(/ant or

vehi cl e, whi chgonPeéntibii® darfi6y Bbddum Iid) GcbERSbRBAYitHAME camboun@d YLME Snveflidnyent s, or
other liquid vehlcle di spersion _or suspension aids, surface active agents,

i sotonic agenfsh ag By Brogvringeengrundsrirplls piglogisalaiferk & othsrwise Mjeactige® 2 sol | d

bi nders, | ubri gaddRu@dnnet Wah lahi Qmela&nﬁidhénﬁ@ dfQnd ﬂ%ﬂﬁ?&ﬁﬁcﬁl{#’ @Jceﬂﬁﬁ@ge form
desired. Rem ngton's Pharmaceutical Sciences, Sixteenth Edition, E

Martin (Mack Pedsippsitiom dfs @os, is cpuatemplpted fabe witlighe scenesef] this davention; Serse car riers
used in formil b} g RAGIBEEWER! Ly GERCR! PRl SaccGRARP SlobdpBBf Afiferk nOWN

t echni ques for the Er eparation thereof. Except 1nsofar as any conventi onal
carrier medi unintlsde, hetowmpaatilizied i, don qxpkanges o alymimpmesteafededitbin,  such as
by produci ng_a@nlipdeslsr AR & hinah ogthi Albufthd §@§fer@ﬁbs%€e%r H phdlbBiACti Ng 1 2

del et eri ous nmanner her conponent (s ceutically
accept abl e coghpous, tsprbw acil §r lpg@saugn cerhatenpartial wcﬁmﬂeb@mmrﬁwﬁwsaﬁui@e%cope of

thi s i nVenti o, SNE fu XATP AR Qb B RERA S WO pRhRLLY R ABsodiun

(5]
phar maceut i cal | ¥ acceptabl & carriers ude, are not limted to, ion
exchangers, allydiogen phosphateunotassienrhydeogen eh,quhﬁtm Sodlss@r ehiersleoziad walts, such as

human ser um al Qg iR funeSHRASHANGSS poleRy S RIESRNBYS Rrylates, waxes,

polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose,

glucose and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil;
olive oil; comn oil and soybean oil; glycols; such a propylene glycol or polyethylene
glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as
magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water;
isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as

well as other non-toxic compatible lubricants such as sodium lauryl sulfate and
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gl ycine, sorbic acid, or potassiumsorbate, partial glyceride m xtures of
saturated vegetable fatty acids, water, salts or electrolytes, such as

pr ot am ne di sodi um hydrogen phosphate, potassi um hydro

phosphat e“%s%%?e}{ﬁﬁ“éhl ori de, zinc salts, colloidal si H’%%{ %?éfé%é@ﬂum
trisilicate, pol roI|d acryl ates,.

pol yet hyl ene- pglla%? %teeﬁ‘é B loﬁskccg?ﬂ naegths’ Kﬁgﬁﬁmﬂ‘ é$e,ntss GRPng 28%Rth as

| act ose, dl ucmteamg ﬁavﬁﬁlogsahd p&ff&hﬁx@agerﬁuq}i‘bsétﬁatﬁ@d’ dhdSdn€ibiflantngdn RRb at 0
starch; cellulpgse and it derj vati v& E}L{ﬁ g%l gdtl car boxyrret hyl

cel lul ose, eth{i prﬁsgf”ilﬂlﬂﬁﬁmﬁ‘?fﬁloﬁeﬂcfﬂ igg fo thejudgmagnio E‘b platgr 't ragacant h;

malt; gelatin; talc; excipi ents such as cocoa butter and suppository waxes;
oils such as peanut. oil, cotto oi l; &)f/l ower oil; sesame oil; olive

oil: corn oil and s&HELPmgeynds @’I‘ f”gace%ttfé‘ aeceriefle fwRaSHeScol  or

pol yet hyl ene  poyglol ; mBBst SotheSabpbtt,asmethdiyfor Ok eRitRieH 1QkdIHg thosevaitg; agar;
buf fering agenﬁéfsuch as magnesj um hydroxi de and al um num h){d(OXl de;

alginic acid GEEn2t P‘ét@%’c“érdls°rqe§c?t BivrQdegenpretivs: oneyglegical disPiden on: et hy !l
al cohol, and phasaRkedss, d4fch@iac 3Rbidbr i Bfovides corisingdamtidiéiing AQRFb@NE C

conpat i bI e lubricants such as sodi um auryl sulfate and 20 WO 2005/ 113546
PCT/ US2005/ 0168030t gf 4 reapend of g pressnt %CIW@P:I orggs Phagmeseptirglln gesspiable r | easi ng

agents, coati n&)nﬁﬂ@imﬁ comﬁi@ﬁ@taewrmuné bOMO pkddsht aqmnmlrtfo%d%gc%e&%
preser vatives and antioxidants can also be pr esent in the COITpOSI tion,

accordi ng to tfherepiydnaeisn erbodiments of Ha Preswi invendien a@fef@eﬁw@ma%t airfhe

Phar maceut i cal {omRakERE {s}ﬁhﬁace@mgsa&é&m EQAYH6iion B t}{@ctani’dﬁﬁtt dektiRsRect, a

nmet hod for the treat ment or | esseni ng t he severity of cancer, an autoi nmune
di sorder, a nelifa§a%geescaiog e wsrerieaf aldisgiseatondifion ray akisorder pejestedfigease, or a
cardiac di sor dgpcd:s aprﬁleﬂﬁqneceﬁmls'ange@méifel%% 'opqle%lo%icmefatsbea@r anount
of a conpound of t he present i nventi on, pharmaceutical |y acceptabl e
conposi ti on cotfpizpehireiip, # bavspdeiad dtSPrdPIhélVQTr é@@ﬁﬁb ar riy eardip@ qispigera %@j ect in
need  ther eof . odufhofifislafd BorfSORGTRRL Birfio IH0SnoRcADE e SR Heibndflay of feCt | ve
anmount" of the conpound or phar maceut rcal 'y accept abl e conposition is that
armount ef f ect i beadministeredegsingniy osmquats e piyy raubee oF adreinistrytions effgclivestons e,
condition, or gigofdgr lésgér%%t Ghe fJeQéthC Cc‘iﬁcer aldn ah‘&tﬁi‘rﬂ?ﬁﬂﬂ@edﬁbrwf der,
neurodegeneratlve or neur o i cal dlsor schi zophrenia, a bohe- related
di sorder, |iveneugidsgeasrativeoer @u@éggdmbélswdegom@pphrm a b@nﬁdmﬂélsmw

Corpos] L ons BREHkOG: | CukBeatRIAOhObal MR EARRE bIMRR hARSRY | DC

adm ni stered using an rout a ni strat’on ective for
treating or I@sﬂsbnﬂngep@lmbn&@tvwlsmﬁwe,f ageaandegeneralrcoadition ahtmesuljéctaheler, a
neurodegeneratgev&gyofmswf& 09 03larelL BOLAB e HEH AR R, BrdIRD € at ed

di sor der l'iver sease, oOr a I ac éor exact ' anmoun reqU|red
will vary fronTsugimpotndstof theubyeation alﬁ@p&fcrdlvlngommlatelden slosge esit fagefor and

general condit !:agg' opgdrﬁiggtra?iglp L&F&ﬂifohﬁ%’ of dosage. The expression "dosage unit form"

as used herein refers to a physically discrete unit of agent appropriate for the patient

to be treated. It will be understood, however, that the total daily usage of the
compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific
effective dose level for any particular patient or organism will depend upon a variety
of factors including the disorder being treated and the severity of the disorder; the
activity of the specific compound employed; the specific composition employed; the
age, body weight, general health, sex and diet of the patient; the time of
administration, route of administration, and rate of excretion of the specific compound

employed; the duration of the treatment; drugs used in combination or coincidental
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severity of the infection, the particular agent, its node of adm nistration,
and the like. The conpounds of the invention are preferably fornulated in

dosage u 2&@21 gsr49r ease of adm nistration and unif ﬁéﬁ%ﬂ@é’ﬂgﬁ age. The

expr essi o e unit form as used herein refers t

di screte unit t.0 It wi ||
be under st ood, \giﬂb\;\ﬁgvggmﬂfﬁ? Of"fl'u enﬁ%f)}%fi %ﬁaaielf@a%éstgrgtéwgfk“f)ﬁn il Iﬁlgrr%%uﬁ(ljs and
conposi tions odrtst Fige pnag‘mmnﬁ’,memdllmnlmwﬂehnstae aullmal gederibly & memmat, bedidi ng
physi cian wit hl% élfgfe Z?Dc?p of sound nedi cal judgnent. The specific

effective dose Te r any part| cul ar patient or organismw ||l depend upon
a variety of 0&@Aor sTher;diannhcm@callyeaodﬂmbiedmmmmlmg; ofr thizt iecendiond carhbe severity

of the disorder actiyit he, speci fi oun errpl t he
specific corrposdmtliluggre% q o\ dt &her aﬂlmcf recgﬂélrvl’er Y eéda]ﬂyt h, sex

and di et of t hetrgatarsmily, 1nth&g1hallyem¢rﬁper1&niml]lyl @pncdly (anby powtdess, onhtments,

adm ni stration excreti on of th und | oyed,;

the duration off ‘?‘H’g) E’P%ﬁ?r’?ﬁﬁ? ora P’ifbaéa GeeY o ﬁwﬁg(ﬁbaeﬁ%ﬂ%f rrg %?S?TH& ental 21
WO 2005/ 113546thP(ﬁTécH&iQBﬂﬁg 8650 cevthih embbdimsiite ¢hd mnpmﬁmmﬂlﬂcé nwanhayed and

i ke factors wel |l n.the nmedical . art tient”, as used
herein, means ?‘?’?ﬁﬁ?‘j PISteﬁflé’fazlP'é’BPVe erﬁ%%saggnﬁve ‘Bao 1gpgke {° a hurman.
[8007] The ghadbaﬁtcmmglah&pm@nt &&halbannpm@ucglt@msouofzstnhyﬂag o idiect Olnl can be
adm ni stered to hunp ot her animals o are ra Y,
it ac: st enal |50 FRERRSAGI I Mo aEr ol 1 SeT B meipRe ety

powder s, 0i nt npOGSS, LQQuldiH&Bge)fonﬂi&lﬁﬂérhl}ﬁdm@ﬁstﬂﬂorﬁﬂiﬁhdd?butrhaesrﬁit 11&[16@1&5, : or the
i ke, dependi nq%éon t he E,everl t t.he infection bei treated. I n certain

enmbodi nent s, MRAGEHHGH NG &ogspta %/lﬁ iRt (THAOCTRUSIORSe SOUHPRS SPERCBHOSr al |y or

parenteral |y ajyngesrD@ixie\easditdn 10 Beuctied: &anaﬁa{dkghé Bqui@B&ydge fofingE4kg and
preferably fromabout 1 ng/kg to about 25 of subj ect body wei ght per

day, one or nofoBtaty gk dijuepty omingnly yeed;ip ﬂ%eh'aét %‘é‘é?spé‘a CXABP IS EAIRTIOF OBER ect |

[0008] Liquid s@%ﬁﬁ%ofuﬁﬁﬁﬁFfaantstﬁléllema]dﬂﬁbx@'s§6hra@tet}9ﬂalb61ﬁi %gmpmlcoﬁ&e not
limted to, pharmaceutically acceptable enul sions, m croenul sions,

sol utions, suspwhsibenate etgx}ra&ﬁ%e Serpykalgahols benzylbenzoate: prapyiens e hét i ve

conpounds, theoultﬂaw WycdD Ayl foriEnidBRYils GPpdriddulhr) ddabisedl, Lioeiingt, ¢aAnONl y used
in the art such as, for exanpl e water or other_  solvents, sol ubjlizing

agents and mﬁe§P’f idive SaReT. 2ndefeRne apilshh @yoerpl o frtaRyrofanfErgh gicoholet hy |
car bonat e, yeﬁr@%h@%@col?@rﬂizﬂity i€ eh@t of LENBY)] arldenZ ARk Sherddt ORdgNe gl ycol ,
1, 3- butyl ene l%/col i met hyl formam de, oils (| n particul ar, cottonseed,

groundnut, corifs d‘b’éPtPﬂthe(ﬂfiﬂ\Fémp%s&@%‘Fan ajsp enclude adiavagis|such as yetiag agspts,

tetrahydr of ur fdatordisyfile QQ&‘QJspendiBQL%’ﬁfshs\(&le@t@ﬁnglfM%ﬁ a%agerff@ﬁlh%a@ﬁtsd esters of
sorbitan, and m xtureés thereof es inert diluents e oral

conposi tions ciM0% sdnjesiahleiderersertionsanios e@enleassieiily tinisefable eugous or

oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution, suspension or emulsion in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of

injectables.
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enul si fying and suspendi ng agents, sweetening, flavoring, and perfum ng
agents. [0009] Injectable preparations, for exanple, sterile injectable

aqueous %Ozmsﬁg;?wous suspensions nmay be formul ated 3¢5RIH0981ds61 t he known
art using sultable dispersing or wetting agents and suspendi ng agents. The

sterile inj ect[aﬁlof PITRB &t edrd v forfTR iRk $8n BE sRrifileB! tdr xhiip16ChyARIGL&0! ut i on,
suspension or enulsion in a nontoxic parenterally acceptabl'e diluent or

sol vent, for &WawgH ebaciksalyetaizing flisn oF BY ncowopting fewdizine agapbifythe femaccept abl e
vehicles and 9kigRSId BthpodBYnPhiSMI DL REEsAV & orBipREsed [ AGRE witeSQ UL ON,
U.S.P. and isotonic _sodiumchloride solution. In addition, sterile, fixed
oils are convéﬁ’tef8%PIW°EWIWWHEPY@‘§@)I vent or suspending nedium For
this purpose 36011]0' amoﬁbﬁs§r&¢4g fAdHePE A EBMBNEH of Bfel b RGNt C TONO-

or diglycerides. In addition, fatty acids such as oleic acid are used in

t he preparati ®ffenfdesifahicctiot dow ethe absorpion 20§ 1the/companng  from| WEROBAG 19801

[ 0010] The i nj; & 3 I (ng, Mol o vafl by
filtration t ﬁ@%ﬁ%ﬁéuar%giﬁéﬁg#&?g %?dralf n h?l?elqtﬂgrd,l%gs(ré Otgﬂq{qﬁlg)érﬁ%gllrmg% ng
sterilizing agépvstallipe erramofphowy masérial wish poas watsr salubdlompbhwirate ofebseplionh can be
di ssol ved or di ' terl t-er or rile in | e medi um
prior to use. %Fg%%rffﬁ)&r# dg?%eoﬁbédggﬁ 0 lgsr{atgto g@%oﬁ\ﬁiggﬁ ﬁag’flhgﬁ?:’o%%h of the
present i nventupem crystal isize aidt emystalind fortyl eAltemnativelyy délayed babserptianonf @f t he
conmpound from ”%H?‘ ' L LN ecthon.,. Thi e

acconpl i shed l??/}é?ﬁ%%hgse 0 Stgrrefli gﬁ%%?g@ngl% oéléabrgﬁﬁ%?d;sbgaws?or@ﬁ r&armr phous
mat eri al wi t h spwperdingathe rcompbundi inj anyoil Véhicle. dinjsctalile alopw riotmsoare nfdettye conpound
t hen depends L Jts I fdi. i "y , end upon
crystal size gﬁgﬁ'ncérr%@{ogﬁa Srlllge ?%#1%738%‘1{% g&ﬂ’é’%@'&lbﬁd@%&ﬁw&%@g aegs(c)yﬁg}%on of a
parent eral | y adiylanfidstmotygtycelolepDepeddifipupon itle ratdcafimompsitddo bylymérsadlhei ng or
suspendi ng the_co nd._ Lnh an_ail vehi.cle. .lnjec |l e depot for are nade
by formng mnét(r{lf)egﬁfgglﬁgﬁ lé:u%rap @?’%leérsen?ﬁlo){e ’ethg orldntr%)ootufﬁgmlp A %I rgi@f%sﬁr%agz%l e

pol ymer s such castrollpd |Bxhmples ditethey| biglegredabled®lynisepiaclddapoly(onimestrs) andt | 0 of
conpound to pal nd.t-he . nat of e particul ar | r_.enpl oyed, the
Fare of compodilerar Eagy e BECHEE Bimla i L s BieBe-B P Y RERE Bsagr adab e
pol ymer s i ncl woepquod yi( lipobdnas st micsjemaisibns thet ay comipptile ehith bodyDspes. | nj ect abl e

formul ati ons S repared. by _entrapping.the .c ound in liposones or
i o oemul ot ond0 Ak  SeBPERRE 8 %l A°Rahtr, PEullRR 08 A ealioa T ons
for rectal or sumpgsitoaibs which canderpadpared bamexing & esrajduyids ofuthip asertion iwéth Whi ch can
be prepared by . 'gi ng.t.hg corrc]gpounds of. t hi S i nven ign Wilt’k;\1 1sui ati{I e
non-irritating ERCiBI SRTALNS PRIFYS FoETEHEAAS RTE P BT LY eﬁSlgf}’%? hyl ene

gl ycol or a suppagpdsiery wexwhioh ate silié a3 @mbiznatenpefatuen butt Bque siabadye but

lTquid at b0d¥emperature and therefore melt in the rectum or vaginal cavity and release the active
compound.
[0013] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed
with at least one inert, pharmaceutically acceptable excipient or camrier such as
sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and
acacia, ¢) humectants such as glycerol, d) disintegrating agents such as agar--agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate, e) solution retarding agents such as paraffin, f) absorption accelerators

such as quaternary ammonium compounds, g) wetting agents such as, for example,
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tenperature and therefore nelt in the rectumor vaginal cavity and rel ease
the active conpound. [0013] Solid dosage forns for oral adm nistration

i ncl ude Cao Sz‘dbst%ﬁss‘tkabl ets, pills, powders, and granul §2@05§H&|3130| id
dosage for € active corrpound is mxed wth at |east one inert,

phar maceut i cal deyy] AR6KRNLAP g@c&a%woae;rat@ ") GBEdteRls sastELl 1a%1m SRl trate or
di cal ci um phosphat e _and/ or "a) | ers or "extenders such as starches,

| act ose, sucrod®, l}bé‘%canﬁsaﬁﬁﬂ’t 3] talcg Gelcigm| stedrate, smpgnesiy wwerderseliduch as,

for exanpl e, }‘Rﬁ’gfelﬁﬂl%}ﬂér%}}abﬂg c&ldlud %?l sBirdd, %H%lxtu%l Bbkdt In the case of
pol yvi nyl pyrrol idi nhone, “sucr ose, acaci a, hunmect ants such as

glycerol , d) dsaBTwascablels pndpilisgtndesageform mey algaemnraggabuffen@aﬁ&qntﬁm car bonat e,
potato or tapiggaySt &gl ’cox"faﬂr)%hﬁhéz of"ﬁ:'sﬁlmlapﬁ)é% 2 afolde a} éye? 6.19% 1§ um

carbonate, e) sol ut| on ret Ing agents s para sor ption
accel erators 9ftehd harddilled gelatimroppsy ﬁnmmcwhtpmmd@ lamsewemlikrsggaagent s such

f I I d
a1 ycer ol monbsy gl Rt wei oy Rk leh el SHS s Bl ufib8R 20 and
i) lubricants foushofdabletsldmgeesatapbules Biﬂlaandig@nulmgné)sipmpamd eathabaings ol | d
polyethyl ene olCalfis ST é&wa)anﬁ lafh ComdNChafthdt! WeS Il §0Tene |1 L €

case of capsu tab ets an t e osage m may al'so conpri se
buf f eri ng agertermatgoita]foguilitidg @Unﬁhﬁal mayowmlom‘llyacosuam dpacifytingpagentayndl so be

enpl oyed as fi 0 har in . I ing such
exci pients as ‘lIal.l E{l%siéﬁgﬁﬁ Jomggs?ﬁonaﬁlapthey r&?%e g@é %%ugvﬁ 1%%?‘2‘%“&@? n fnght
pol yet hyl ene gbryfemhfsalland atchmaih pi«hof tI[chmtasmial tlactl @ptigrelly,fin i mislapdd rhaabéret s,

dragees, caps red wWith c ngs
shell's such a;l}:L 1eegl léeng%g&flﬁgs e S[tﬁ% ca%ga’tlﬁo g’gc‘I/\EPf’lyI?ﬁ%W%qﬁ cf’%e
phar maceut i cal anﬁovzm:d Sblndqgmmotmoﬁﬁhﬁyx mtjfaquie”myadldoybecmﬁl@ed aofilers fiyi ng
agents and can_al rel ease tﬁ‘u(e active

0
i ngr edi ent (s) sSﬁlaﬁggga%llfﬁ% %‘Iﬁa&nec%? “gerg Iuﬁ}ng f"t‘fﬂﬁx%@?ﬁ%‘i‘sﬁaﬁ%ﬁet"rw A8 Pt est i nal
tract, opti onakédlyas high rml@belaayaghtrpaleﬂgrene gl&oaasrqnﬂﬁﬁlrké enbeddi ng conpositions
t hat can be us ncl t subF nces. an d _conpositions
of o o Dar O oy Re S s ot S Ah B By i QAT G o Sl B PR 11 1 e
gelatin capsulm&emsalmgltsuohteambm{el Ehibtsohaﬂoda@acfoﬁﬁseofaablm |dkagsesgeapsides, wel | as
hi gh nol ecul ar_.wei ght | et hyl ene 0 and 10015] The active
Compounds. can Bt atbisRies o be i X i seatbant Al oift g S0Ge Sorbrie

exci p: ents as mekhetoaidsligy coblifigsSaidi sihed adaiRs el owh ihahd plimaddttgees,
capsul es,

il and nul es can be prepared.with coatin ell's such
e et ori ¢ LodbTHEms sofuset selhfege PG, Bode hyemRatoPRer: cBMEFhgs. wel |
known in the phigt seestibrieGadrt difuefitgutiahs sugrosy, lactosdoSetsrth. Futh dosdgsfagss f or ms t he
active conpound be adm xed w th at.|east 'o(r)urﬁesulbnert di I}J%nt such as

sucrose, |actd8®¥ 8r° SPHPLY: aSStfc?PrﬂﬁlsBrﬁ%mF'o? stances other than inert

diluents, e.g., tableting lubricants and other tableting aids such a magnesium stearate
and microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage
forms may also comprise buffering agents. They may optionally contain opacifying
agents and can also be of a composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract, optionally, in a delayed
manner. Examples of embedding compositions that can be used include polymeric
substances and waxes.

[0016]  Dosage forms for topical or transdermal administration of a compound of
this invention include ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or patches. The active component is admixed under sterile

conditions with a pharmaceutically acceptable carrier and any needed preservatives or

24



may al so conprise, as is normal practice, additional substances other than
inert diluents, e.g., tableting lubricants and other tabl eting: aids such a

magnesi u and m crocrystalline cellulose. capsul es,
9 M %03 fﬁtsgm y Pé’?{ﬁ?fb§§(ﬁ6 P

tablets the dosage forns may al so conprise ' hg gents.

They may opti OBé‘ﬂfér Jl}iq%ea uﬂgtfl@gft%hlﬂﬁlc foBHRAoR, &Pﬁro??’&n@%?%%r&;@ af¥la1B

conposi tion that t active 1 ngredient(s)
preferentiall ycoﬂtﬂnldatgéﬁft being wighin thef scopreof] thtses\tmnfat Atddalonallyorhmmaitl y, ina

del ayed mnneﬁnveljr:t%ﬂnpd p?afteseﬁgp (ﬁgﬁgﬁ' f) t @Q tﬁ’e ah'?eﬁd i ncl ude
06%911 % or rhs

pol ymeric substances an waxes. sage o ical or
transder nal adpdvantegs ef providiod centroledpdelivaty of a cctlmtsmtil twlémt)odyn Suthdoam

el ot o or 2o it off 6iiRac by Hids ARy QOB RONE Elrfacy BBt ihe BBer m@RLEY S

i nhal ants or I've c xed ‘und ste
condi tions wi t Hbaorptimrermhmens lcmaziltwbeauﬁcépt mblesse dlar fluxeof the dorapwnm e@csd

ngaie; \égt i \C/f)ﬁ t ﬁ'xe sk12n4T?V\eQa eocigf? /bg' %(?n%r%g%‘cf I%Teth §r2 }Qrg\%{i%% gsrgtg' a?nQB)fllmé meni ranre’:ray be

cont enpl at ed asrllt}eils';grsmgtﬂhﬁ qomtpblmdsmmpxﬂymérmahmsongm/entl on. Add| t| onaI ly, the

present inven cont tes t f trans at hes ch have

t he added advildO? gﬁg R g? 0 edcﬁeﬂermaoaru? e°8m8e‘t Veﬁ Oéloaﬁ%?)%ﬁ‘ to the

body Such dosagmhllﬁtorsnnf ERK ﬂretemaldﬁasézy dh ssolembdsttjmeﬂt the Sqeaipsidg ahthe
conpound in the e Absor. on hance SO b ed to

i ncrease the fF?prOSEm %ngﬁr‘P‘%ﬁBﬁ?ﬂ‘ e @E@ °r§ﬂ P {;&brt?gwl

control |l ed by etotdde kinpyes widithig mhdstatv&slﬁngrtbrbelbburngbmyiqfaan&lar thE-,orb,ythdi spersi ng

t he conpound in 0 r matr.i.x or gel.. describ ene aI |y

Lbove. The. CorPBORRSSTI sAHO O At A o B o TSR o oo e Rk

protein ki nasesevetity ofadisedst,adhditiont or disvedet o6 Werilatiael one ofpak bf ERKE of the

invention are inhibjtors.of. one. or both.o and,, ERK2 t ej k| nases

ond thus, i £ hBU ERKS RO FB™Eas BBRNAD ] S grops CPulice of HEs

conpounds and e&iVRRs JfiIERES aan/ermtmp:@wtratuhaﬁesusextphlcaté@rn at;raaatﬂhngse@ge | esseni ng

the severity of a.disegse, c ition, or dis r \/\heeactlvtlon of one
or both of ERKEONigd: & Tdsf. dt?'ta«iSEI lipeiey Foniion; & g %‘qu%F Y 890 O RIFFAP Sase,

condi tion, or OERRI-dgERKAhEIdiatedCisersat, conditivh, &Rt%basa@ﬁlﬁﬁmeRK&rdaﬁgtyeﬁ n ki nases
is inplicated in a particular di sease, condition, or disorder, the disease,

condition, or &Rhsr@sectythe Prosenh inygntion pEqvidss a msthod Tortrepfing ordesseriggrtheredi at ed

di sease”, condidviefty.of @Idisedss RBAELIGHY Hﬂaalguiraer AEER VA1 of dnd or BAIRbIERKASPeECt ,
the present invention provides a nmethod fqor treati ng%)or | esseni ng t he

severity of a atds%%lé%pr%ﬂewaﬁsawmp&?at%ﬁ lgaarl%lﬁe%etr@ B9 5eI98h of one or
both of ERKI  fjuds) ERK%h@E&lw Bf KicHapad ufilizedRh G iRentioR a8 ahdnidbife s e,

condi tion, or dlsorder 0181 The activity of a conpound utilized in this

i nvention as aBRKARRYPE ]@]#K%)protem kinases may be assayed in vitro, in vivo or in a cell line.
In vitro assays include assays that determine inhibition of either the phosphorylation
activity or ATPase activity of activated ERK1 or ERK2 protein kinases. Alternate in
vitro assays quantitate the ability of the inhibitor to bind to ERK1 or ERK2 protein
kinases. Inhibitor binding may be measured by radiolabelling the inhibitor prior to
binding, isolating the inhibitor/ERK1 or inhibitor/ERK2 complex and determining the
amount of radiolabel bound. Alternatively, inhibitor binding may be determined by
running a competition experiment where new inhibitors are incubated with ERK1 or
ERK2 protein kinases bound to known radioligands.
[0019] The term “measurably inhibit”, as used herein means a measurable change
in ERK]1 or ERK2 protein kinase activity between a sample comprising said

composition and a ERK] or ERK2 protein kinase and an equivalent sample
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ERK1 and/or ERK2 protein kinases may be assayed in vitro, in vivo or in a
cell line. 1In vitro assays include assays that determ ne inhibition of
ei t her the_phos ylation activity or ATPase activit i vated ERKI or
ERK2 pr ot é’?’ﬁ”f??ﬁ ‘LG AI ternate in vitro assays quant %gi{ug?q%%( lﬁg‘i}i lity of
the inhibitor tg RS, D abkhdAF€Sd oWy og, i ndi ng
may be neasured IB radl Eﬁ%}l&% eql ﬁﬁgrﬁﬂht grs pri orﬁgtlg rﬂﬁsnggl ng Jﬂ| sol ati ng
the inhibitor/ Em&lrmenmﬁpmmkmm@uwm knewariel oureefeardinary skjlltihée agnount  of
radi ol abel boungdy 1rf°fu39ﬁ1@&td1éfﬁdd¥set\&:d%ﬁl'h@feh%elow ndi ng may be determ ned by
running a conpetition experinent ere new i nhibitors are incubated with
ERKI or ERK2 d0@0Eki n Acrording & dmotherckntbodikieniytire nla'dmtwmlr@anﬁsarqeﬁ@@ﬂ The term
“neasurably inhj " HSﬁﬁE'{I I e ERK1 or
ERK2 protein ki nlgﬁslé %E@ vity e‘? \é\%@%mg?e%ﬁwﬁel g§ ri som nglggﬁlg%te%gﬁpo& tion
and a FRI G or EBhigarog & saldmanasecmmbuadlofehmrvahtemensmpi econPbsitd
2005/ 113546 PCgéHg&%QSJa%]cgr%og‘ corrpri sing ERK1 or ERK2 protein kinase in the
absence of sai Rl P L§uch nmeasurenents of protein kinase activity
are known to orié02df orlde teanyERKmieldia'ted corddiont or "diseade'l, acisadiBer¢inasensret hods set

forth herein b 2 ordl t. n t he iLnvention
relates to a rr%flﬁgvae ?orome qoﬁﬁcé@gnmﬁ%%% %tlar?'aasrgﬁalgp? vity in a

pati ent conpri sé¢rmy'EREemedigel @hdmadra hlistel hlsgmbans smbaldigates endonditiosmpound of

the present invyentio [8 (GQMposi i Sign nd. [0021]
The term " ERK- :flléaaflrﬁtag%ylag? bdlt{ef‘gﬁm ‘6‘%" anﬁﬁR&éxggEa.tor §§9rh Hgﬂw@ > means  any
di sease or ot hemhdﬂllﬁhaﬁomu&capmm |daaetemhayatoﬁiagﬂfiléand&vksaﬂwm§e&epI ay a role.

The term"” ERK— con di sease"..al so ns those di seases or
condi ti ons thé‘i‘ °§T 0%3%@%}%9“??&&?%&%%@%05%“ 5¥3%hi bi tor. Such
conditions i nClandBnmuﬂMdﬁsb&Hﬁ, athbricleadsisPiRstei8iv AR briast] dlletps disbratget es,

hepat onegal y, cardi ova ar di sease ncludln car di one zhei nmer'

di sease, cystid® Sy lgﬁﬁar"éﬂ‘anﬁp’é’éﬁrg glcalaf’bsf’fﬂ °‘Hﬁ°§‘g§i‘%’§l db\leases

at her oscl er osi Jhe fepate ea&nee‘rl’ fclupéspiiut &Sioﬁhmﬁddh@ﬂ@ﬁ@lodh@&fad@fgsbreasltlQ)k/MSil ng

ast hma, inflammation, neural ogi.cal. di sorders and hor nPcr -rel ated di seases.

The term " canc &P HOHHGEstS ghpitopanany frachiesqphagys1 4 yih B8R ng cancers:

breast, ovary, ne@8bl¥stoma, Podadhatken, k&x@t@&daﬁthorﬁﬁmlﬂgoéﬁdeﬂﬂéﬂ cdrtiaérha, lRgOPhagus,
l'arynx, glioblastoma, neuroblastoma, stonach, skin, keratoacanthoma, |ung,

epi der moi d car CPHhEARENOME, sl cefl gprpingms, dyng gfenocdrcingma, dane, colon adeReid,  ung

adenocar ci NONB,pa kS, ad6idkABinorAd] Sy follifhd? Chriasma, Al @R AfEddR A omb,NY I Oi d,
follicular carcinoma, undifferentiat ed carci nonp papi | | ar?{ carci nomm,
1

seni noma, el amaRHETY SHFIROT% SCTRRCIRR) Blelanoipa, sHTER TR, biaflﬂlFéFamlB%{P% #éma and biliary
passages, ki dneyrckmama kitPiIBary Pasedgey, QiddysafciRms, myeldT® BRbrders, lymphoid

disorders, Hodgkin’s, hairy cells, buccal cavity and pharynx (oral), lip, tongue, mouth,

pharynx, small intestine, colon-rectum, large intestine, rectum, brain and central
nervous system, and leukemia.

[0022] Accordingly, another embodiment of the present invention relates to
treating or lessening the severity of one or more diseases in which ERK is known to
play arole. Specifically, the present invention relates to a method of treating or
lessening the severity of a disease or condition selected from cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease including cardiomegaly, Alzheimer’s disease,
cystic fibrosis, viral disease, autoimmune diseases, atherosclerosis, restenosis,
psoriasis, allergic disorders including asthma, inflammation, neurological disorders
and hormone-related diseases, wherein said method comprises administering to a

patient in need thereof a composition according to the present invention.
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di sorders, Hodgkin's, hairy cells, buccal cavity and pharynx (oral), lip,
tongue, nouth, pharynx, small intestine, colon-rectum |arge intestine,

rectum br 'goo%lrégts&entral nervous system and | eukem @C,tr;[}gg)(}%g/])méﬁcordi ngly,
I nen rea

anot her e of the present invention relates to i'ng or

| essening the sgMefit JiRPR Qb thE R ol € 5rel L Gh, RRifesitS a KnOWn to
play a role. S?)eci]f’i cécﬁ{/r,l ?hea presenf)&*%r%@g%t %’%}é}l}ﬁqo%@eg to Sééﬁet hod of
treating or | ewthediohigeatinga eanpastlegiedofronnbidist @¥arE, asrvix pradiatei tostissel ect ed from
cancer, stroke,.di ahe t ] gqgg@! - ' ' 4. ncl udi ng
car di onegal y, :&Frgh)ﬂ rreg}?&? ,&E@egége,, _ cyé%?bga@%ﬂ%%glﬁ)ﬁgk%?’% gl %glgg’e,

aut oi mune di s &erstogcantivhalegg bradeomdid carrinemna dasgd es]l cagomome agiall celhl | er gi ¢

di sorders incl ydi LOEL A RE 40 ica i,SOr and

hor none-r el at eg%lﬁg{g%z&erg%%%é}é}ln S alsﬁcf’ %é?rﬂg%qlg%%%ﬁcsr ég’%g%mcﬁﬁé ko ng to a
pati ent in needhyrdérielituia cemmpms; indiffereatatatdicmyrappapilerypaesent, i nventi on. 26
WO 2005/ 113546 _PCT/ US2005/ 3l...According.to anather. enbodi nent,
the present i n&%n%?rgaﬁ%}egalngg%’ggr? %m%i[b%rgréetrk%r&%?ﬁg’% ?'ee%fl rlchné)mﬁ aré(gl?ll[ &Y selected
from breast, oyassyges,kiney carcipmes mytleid disesibisslymplgpididisarders, odgkin’s,dairy

esophagus, |ar Al iahl.ast neur.obl ast onma. stomach, skin, .

ker at oacant horré?msr E‘%&al c%vpl)tly %‘?nrgpﬁlxicg?lg?lﬁta)ton ,ue1rg?u31§p W Erng:ﬁ!:linﬁg%,, smal |

cel | car ci nomagloh-tmetng thegedatasting e, btmend centtab nervad aysdenn anPRulceas
adenocar ci nonma, yrqid, folli.cular carcin -undi fferentiated carci noma,
papill ary car ci[?{)&%g, %E%th?r &?ﬁ,ln%ﬁrﬁlﬁt%t&anée%%gé’ ?a%ﬂgﬁlﬁ{fg?m%i?eﬁ noma, |iver
carci noma and Radceredton aaces,ag pancrdsticierqyer tod ki itbpecdytetedf.d di sorders,

| ynphoi d .di sorder.s, dgkin's, hairy. cells, buccal .cavity and pharynx
(orany et bR, Mot fsd s hricboteiaba: e 0GB HGS 0 PeRraBiaN | ar ge

i ntestine, recttuptalle abmpdhidne 6 the Grestrd rinvrtorns yuht RMRmploytdlif iaBingtion [ 0024]
Anot her enbodinent.relat.es to a rredt ho l?f treatln% nmel anoma, preast cancer,
col on cancer, G aR¥RcPEARithe comporpdsiand phasmaqentigally Aoqepiable compasiiiens 280257 | ¢
will also be appr@einkteel tdhatrrdntle vitPaALNES oABEhs@duaiitnBL 6k biCbleyothéCccept abl e
conpositions of thg 1{)resent i nvention can Eﬁ enpl oyed | n conbi pati . on

t her api es, t hafe¥1€d HepReRHSH3h MAdSe] Frofediies: ARG RAHGuAS CPybigatian Tgp1es

conposi tions C@tﬂera{dati@déﬂ prosddefes)dtoC afFILY At doynbatibn rddfirn€ wAID takerinBuUbsequent
to, one or nore other d%slreg th r,apebltl cs.or nedical, procedures. The
particul ar conBfIRHE: GRPHIIHh O Hii desired (theieneniiss #pi/es PoFedstes et teess™lo enpl oy
in a conbinati grdpe@icNEecitd bbe tadkieveldN1tOwilRE18® WOt apprRbRAY | thitl thé ¥ndpidshe
desired therapeutjcs and/ or, procedures ang the desired therapeutic effect
to be achi evedempPloYes MY eligvend dspisherdiesh 08 ththsame isotdpie Hap PE&ples @81 oyed may

achi eve a desi iR@ntetfi@mboln@rmiy e saiiRisteics QbatQAfreftfyOwitle ¥R Qgen@ Risedi tBVENt i Ve

conpound may be adm ni stered concurrent lﬁ’- w t h anot her agent used to
treat the same disorder), or they may achieve different effects (e.g., control of any

adverse effects). As used herein, additional therapeutic agents that are normally
administered to treat or prevent a particular disease, or condition, are known as
"appropriate for the disease, or condition, being treated".

[0026]  For example, chemotherapeutic agents or other anti-proliferative agents
may be combined with the compounds of this invention to treat proliferative diseases
and cancer. Examples of known chemotherapeutic agents include, but are not limited
to, For example, other therapies or anticancer agents that may be used in combination
with the inventive anticancer agents of the present invention include surgery,
radiotherapy (in but a few examples, gamma.-radiation, neutron beam radiotherapy,
electron beam radiotherapy, proton therapy, brachytherapy, and systemic radioactive

isotopes, to name a few), endocrine therapy, biologic response modifiers (interferons,
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treat the sanme disorder), or they may achieve different effects (e.g.,
control of any adverse effects). As used herein, additional therapeutic

agents that are normally adm ni stered to treat or preyent a particular
di sease, 8?0608?@3?‘16% are known as "appropri ate for Fﬁ@ﬁ?%g%ﬁm or

condi tion, bei e 0 @W nts or

ot her anti-pr olrl??r%lrhgtﬁ% vagdatu%% ge%losf%%fglx nt))l ne at Puﬁ’n %Hﬁéngnlfn ? of this
invention to t pe'athelppsolag&lﬁs & aenuge gejasé'@rseaﬂfﬁctse(mgeranndﬁmmJ a8l gherknown
chenot her apeut i, ud t . eX ot her
t herapi es or anﬁl cancé1§m3tﬂ§m eug‘f Q{ég %ﬁgggubs‘}édjm thmltg%tt)? n%lt %tmg Ge}u?h t he
inventive anti tﬁracnhereﬂaayem, s chibratrhecipr @ydnphospimmuﬁe; OMelphalan)ddfesfamire),y ,

radi ot herapy (i Xa X tion,..neutron.he
r adi ot her apy, aﬁﬁm&?bogtes gwfgﬁ‘??%{ gt “grg%ﬁ?t?goms ¢ ?)I?Id Pwﬁ?lglblf/,a“{? %n&%/?%]er apy,
and systemc radhr@atopume IS-Squoocpm;l t Cytambide, a Gmw)tabmejdospuhdie trhisorapy,

bi ol ogi c respo rf erons 7 2 .

PCT/ US2005/ omgglfblm% Vierig rﬁs BB EreliRhe obs f?-‘é{%’g 6‘?"5(95&1?*3“‘?% name a
few), hypert helldifotecan)d Tapbtﬁcamheral;ﬁyi,otiagem@omblcﬂatt@e:mtyemanymaﬂmih;e ef fects
e.g., antienetics r d .chenot her apeutic d cl udi ng,
but ot 1 m t edheRoueap | pmhibfhe EPRASHET RS dbtrans et nEoRalr 1 "
Cycl ophosphani dﬁzyrrNH(AE;ﬁl'agﬁaseb f eilf Botindeags, (Taﬁxﬁhfdifﬁt[ﬁh}ﬁblhdeﬁs?h(td»ﬂaﬂé)Oetnﬂexat e),

purine antagonists a ripm dine ant oni sts (6- _Merc pur
5- Fl uor our aci | Baﬁ% m CAAEADSHY g?ﬁameélﬁ?%éjlaé‘ ﬁﬁ?lgﬁﬁ?% ﬁioéétl ne,
Vincristine, \flrrrwer el &hed‘s’ael [ Hﬁmk&n pefdoppddtddot @xhdes (tﬁéﬁﬂﬁaﬁl des,

I rinotecan, aptibiotics xor icin, Bleo t omycin),

i 11 osoUr 6 (%aPﬁ)dw)nﬁb ek 1 10) Oy or SO PP (eelomh e

Eﬁr bopl 3“ n), dhamwwwsrda( %&)améragndaa&?ﬁhstfaagﬁ M@ mﬂ&sdi(hzanpmfﬁkenMahﬁupg ol i de,
utam de, an esf{ro evec adri anyci.n, dexamef hasone, .an

cycl ophosphani devenfegpth Fd. r}B?g %ﬁﬁﬁ“&rfé’ﬁ@?t\? ?d’i’}g?,}hé@l kere f‘n&‘fi'ﬂ%{'t‘tééj dancer

t her api es see, refitbdde; // ww. nci . ni h.gov/, a list of the FDA approved oncol ogy

drugs at http://ww.fda. gov/?der/cancer/dru%l istframe. htm and The Merck

Manual,  Sevent®2hk h Béher sxpgrples; ofcagenis theomhibera pf dhis AnvRRtieMMAY alspdeeby

i ncor porated bxommlﬁédewlﬁnﬁﬁude[ Qﬁl?omhﬂtmh t@@aﬁm{s%r MEheﬁ’fg&@tIﬁseBJ%%uéhrhbl bitors
of this invention npy als onbined with include, wthout |imtation:

treat ments for Asceei Ak %Xcépgeaé@a@%‘ﬁ &9 Pakinsgns ( Pjseasgd seshc elSort:
treatments for pRaMRI@PaS ehhGERRE SMRDB1eADrimipQORA ShEHeRA pe?ma@apone

ropi nrol e, pram _pexole, br omocri ptine, pergolide, . trihexep he

amant adi ne; ag&Hesephendyh prbamagpdig) 28eps éorgfpﬁ@rgo%lp@pkerﬁs)ercwmséﬁuch@ét a
interferon (e. @eta ifdRAEXe2NAvERRY b Rebi®) @6PHX8A®) andithxRhttRA¥ARhRAR;

treatnents

for asthma such as albuterol and Singulair®; agents for treating schizophrenia such as
zyprexa, risperdal, seroquel, and haloperidol; anti-inflammatory agents such as
corticosteroids, TNF blockers, IL-1 RA, azathioprine, cyclophosphamide, and
sulfasalazine; immunomodulatory and immunosuppressive agents such as
cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic
factors such as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-
convulsants, ion channel blockers, riluzole, and anti-Parkinsonian agents; agents for
treating cardiovascular disease such as beta-blockers, ACE inhibitors, diuretics,
nitrates, calcium channel blockers, and statins; agents for treating liver disease such as

corticosteroids, cholestyramine, interferons, and anti-viral agents; agents for treating
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for asthma such as al buterol and Singulair ; agents for treating
schi zophrenia such as zyprexa, risperdal, seroquel, and hal operidol;

anti-i nflg‘;}}'rla(ﬂ,t0 f&gents such as corticosteroids, TNFPE).H% §§/?$“‘¥°|1L 1 RA
azat hi oprine, cyc ophospham de, and suI fasal azi ne; i nminono

mycophenol at o BEPLAITC At effrneBtiectbilbllin AR anddar RS 5h%a'41”de
azat hi opri ne, ageitsSor tfeatizg Jamtunaieﬁcnemuydisbrdpismch a[sga:hma gloBulmh as
i bi.tors

acetyi chol i nes nhi bi t rons

convul sants, i)d%rzg]hanne‘? a%?ugg?g‘zaldgmo?al ?her PRTUATC AgeH p% et“?l ﬁ?"ﬂj Sﬁ sn(’fagent s;
agents for t rﬂm mntgltlomlwuil by asnodedliandhes sasat taickodd ndﬁﬁiaay bé¢ adkieisered ACE
inhibitors, diure nitrates al cj um ck annel ckers, and statins;
agents for tr eénu Onllqos@f’n o"1°§‘85§%g illféhd‘%%peu Cora§7n$oa§t g’l‘;o?r&% %Wof‘%@?yr am ne,
i nterferons, aﬁdafmlﬂy thel Eradund @E ntditiornd eltapeitior agente ii thagpreszﬂﬂ)x/\ﬂlsaﬂﬁal 113546
PCT/ US2005/ 016801 ?I ood. 1d| sorderg 5&2 i P! ré‘thcost eroids, anti-|eukemc
agents, and gr SUPRPSTIRY Gilldengs fgm ahept nP'% tp £30% picth amopnt parmAlLREPSeR BACY

di sorders suchcafipogioieorgiriding tliahagehide 2 JonlhhiRersyentivatly &ftivasiitnt. i onal

t herapeutic agm%pre ent _in the conpositi o this i nvent| on will be no

more than the THIRIGHIP EPRSFTREIRF B %@ﬁﬂfﬁ}séﬁ"é?%ﬂ‘ that ytilize . 5 osi ti on

conpri si ng t hatorhfteitidmahitide na@emthinas addlﬂm@lrthéta;%ﬁﬁd a\géntaﬂﬂghse thereferably the
amount of additional, ther aeg)eutl c agent the E)r esentl i scl osed

conposi ti ons whfditigaliie AR RGN gt ap pdditiong) fharenseicral | y

present in a eQAROFhdn tRdle @mmﬁm&hda@eﬁtmtgeﬁgﬁshd@&sfem séyakarely they mpguti cal Iy
active agent. [0029]. In_an_alternate enbodi nent, the methaods of .this

i nvention t hat PeAqmipisiered o fhepatientpeiaktos ssguentilly vith o Slloxing 24minigration onal

t her apeuti C agefihe c&%{b&hb&&,ft}ﬁﬁnv@ﬁm tional step.of separately adm nistering
to said patient an additional therapeutic agent. Wen these addit.ional

t herapeutic agii¥8¥ ar Eheaciemprunder @fy thig piaventian yor H\Q?m}?ﬁ?‘tlc%]é‘ aersPablet ered to

the patient priQfpdsifionsS aRpBNthA hiko Viet Iihc@x'i)oxfaﬁhl W RempsiHond Sbr dbdtiap of the
conposi tions of thls invention. 100301 The conpounds of this invention or

phar maceut i cal Igpladépmadirad el%‘?ﬁpé‘ﬁhtqscﬂﬁ“fteﬁ@r aificigh yalygss ¥2spean galy por at ed

into conpositi QBss b cafiBRls Ncorbifpl AR ARt IMRAERlin AR BPect SHTHAS
prostheses, artificial valves, vascular grafts, stents and catheters.

Accor di ngly, tPRIMRSsiEgeR fr cpatipg Am ingplantable dewise mpra@ge@pmp@wé lof  the pregent

conposi tion f0{nverﬁf%h'a@ﬂes%ﬁbédr@h&m}ﬁéﬂoee Q‘ﬁéf arpaaéa&rm{dl s%bd?&sé He&mv%mgl of the
present invention as describ enerally above, and In cl asses and

subcl asses her edrrier spitdplegfor @atin&se igplantalle devicgy Ircailéltam@erweet, thepresent abl e
device. In sti Hver%ﬁHH&ﬁdeé%H%ﬁlant&ﬂ?@ dPHESESed Witk S @Bﬁlﬁ’d},uioﬂ(‘cbhkgﬁﬁn a

i npl ant abl e device coated wth a conposition conprising a corrpound of the
present i nvent Forpoasd déthe prepu inyention 4k dgscabrd\asnerallydabore, end isdassesraad

subclasses herein, and a carrier suitable for coating said implantable device.

[0031] Vascular stents, for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However, patients using stents or other
implantable devices risk clot formation or platelet activation. These unwanted effects
may be prevented or mitigated by pre-coating the device with a pharmaceutically
acceptable composition comprising a kinase inhibitor. Suitable coatings and the
general preparation of coated implantable devices are described in US Patents
.6,099,562; 5,886,026; and 5,304,121. The coatings are typically biocompatible
polymeric materials such as a hydrogel polymer, polymethyldisiloxane,
polycaprolactone, polyethylene glycol, polylactic acid, ethylene vinyl acetate, and
mixtures thereof. The coatings may optionally be further covered by a suitable
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subcl asses herein, and a carrier suitable for coating said inplantable
devi ce. 100311 Vascul ar stents, for exanple, have been used to overcone

restenosi s {)re- narrowi ng of the vessel wall after inj ur)fzq However ,
patients EPAYSd33M s or other inplantable devices ri SETHSROSPWIHMati on or

pl atel et activation. These ynwanted effects be prevepted or, mtigated
by pre-coating t?ﬂ‘fgatd%fvaﬁ‘éw 139Re 5P ﬁé?%%éu??lé(%ﬁ%?e &@‘é‘g’pﬂ’gﬁp@h@@ﬁp‘ﬁsi tion
conprising a kiceasieaatﬁdﬁhitﬁa}ebprro.imﬁm doabdIRd edédubd H@cRidlict MBhe @APBSiAIN.
preparation of @g&f)ed inﬁllarant abl e devi ces alrEFEﬁ described in US Patents

. 6,099, 562; 5, $%B2b2eAnqlhEr 8sPsef40f B IVPREOT: FRIASS s nlibEINg  EREL of f

bi Fcormﬁt : 3! e lplaﬂéiy ﬂfﬁfahd?aclﬁﬁfft}efni aailaismgfdmaﬁgle [a;r Iaxpgﬁagabhiaflninyﬂnled complrisles .

pol ymet hyl di si | gxane,. pol ycaprol actone, pol yet ene gl ycol, polylactic
acid, ethylene agww;ﬁteﬂagéq %P @atienh ar copaggrsal bﬂﬁ%@é&)ﬁmﬁwmﬁ)&mﬁ’&&/ Hay
optional |y be firy bhednt GREGH oP% Sonfpébitied lc6mprstng\&did A8Mbdkd54Ghe term

PCT/ US2005/ 016801 topcoat of fluorosilicone, pol ¥s,aqcar| des, pol yethyl ene
gl ycol , phos_phoPi_obﬁgHél ﬁi’lmplecoﬁ{bi‘ﬁét}iem ipgledepowithayt lipptatign, éélhtcP]BF‘PSe_ﬂf rel ease
characteri sti coxirditsd e SOPBPSHA hBrial obBA&P AoANOhARNa1AR RRELctsOherbdtCaanvent i on
relates to inhibiting ERKI or ERK2 protein kinase activity in_a biological
sanpl e or a pathlefrsaligapne. frershismendonsy Pratier bedyfuidsor extraaty thegof-he pat i ent
or contacting g@i3d) bi ehRghsAlr HER &R 6N KREAROKEHANAN 2 bidkgidl Saplt
invention or a _conposition conpri su\r/ngg sai d conpound. "The term_"bi ol ogi cal
sanpl ", as uséyused &g vaney plprosesipatigesUmonn fq enetaf okill in e fertc Brampless or
extracts thereqf; s,oh ORSHRL TRLAE 8ht Rt abiNGehitd OB) 3138 MHsfuSibn, E¥ihACT S

t hereof; and blood, 'saliva, urine, feces, senen, tears, or other body
fluids or extrdeaplaniienbiologibpegimenyiorpge; ansibiclegicakpstassr ERK2 protein ki nase
activity in a biological sanple is useful for a variety of purposes that
are known to one of skill in the art. Exanples of such purposes incl ude,

but are not limted to, blood tr SYNIHEITHEXAMELES t r anspl ant ati on,
bi ol ogi cal speg; StAQL Q6 thedRI"RIL SRk 1 ARS AYEe =TL G, EXAMPLES
[ 00341 As usedq{']{j(::g‘ra in, gt?ﬁ% te'rg?% ,p&[r{?l ?\gfrers 0?% tﬁﬁec_lgﬁf%gg?g“}e’%i on tinme, in
m nut es, associmitee, esedintediwitictherpanpeund. Uless stherwiseindicated thelHEBE ed, t he HPLC
met hod utilize ht;al 80 e S ofebit SN Q0 4 ds as follows: Colum:
ODS- AQ 55 120Afiln‘%’1{.%8%x %§3°{’rm G a %Ee){ntt: e\ﬁ/at°e?§“k%%?\fﬂ°g£i% TFA (90: 10 -> 0: 100)
over 8 minutes Flow 1 .@hgMAhiuee SDEE®EBI0oNIS0MmM nm [ 00351 Unl ess
ot herwi se indicated, ea ; t.a t. D00, e D13 and -
conmpound nunbers corres%rﬁé%twgg%%g#%oﬁ (g’r?l)ulr(r)b_g%'sllxp%%‘}ie 8er(? 1

Flow: 1.0 mL/minute

=

Detection: 214 nm
[0035]  Unless otherwise indicated, each 'H NMR was obtained at 500 MHz in
CDCl; and compound numbers correspond to those compound numbers recited in
Table 1.
[0049)  The prodrugs of the present invention are prepared by derivatizing the
hydroxyl moieties of the parent compound by a variety of methods known to one of
ordinary skill in the art. These methods include, but are not limited to, acylation by a
desired carboxylic acid (or activated derivative thereof) or phosphate formation.
When the hydroxyl moiety of the parent compound is acylated by a desired amino
acid, the amine moiety of the amino acid may be optionally protected by a suitable
amino protecting group. Amino protecting groups are well known in the art and are

described in detail in Protecting Groups in Organic Synthesis, Theodora W. Greene
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Table 1. [00491 The prodrugs of the present invention are prepared by
derivatizing the hydroxyl noi eti es of the parent corrpound by a variety of

nmet hods k e ordinary skill in the art. i ncl ude,
but are nwﬂglﬁgg‘g acylation by a desired car boxy c acﬂﬁg'foo
activated deri yafpeyel mewsf )wgqr pwn%ewmmfv@mmha Qbhs, thmﬁﬂetg Gﬁwmﬁir Oﬁy'

noi ety of the parent conpound IS acyl ated by a desired am no  acid,
ami ne” noi ety ofs hetsby iperneratad buirefpagned eCasfsin rondimigngsxemples deseriyneshes ui t abl e

ami no protectipgy ££tR>HI%fc&ﬁEoGstl%”fﬁIe%Féséx@Qw&{tﬁHQé s fGrtldidw Known in the art
and are descri bed in detail in Protecting Goups 1n Organi c Synthesis,
Theodora W Greene 30 WO 2005/ 113546 _PCT/ US2005/ 016801 and Peter G M
Wits, 1991, published by John WI ey aReIgel  the enti rety of which is

her eby i ncor poga&&eﬂynmmatﬁ§ﬁﬁﬂbcﬁlt¥,¢@£&@w4 M= BlcHiokd- Pl KaplaspAescri bi ng
the preparation of’ conpounds of resent inventi re set forth bel ow.

Example 1 3- thﬁyhylfgnwmmﬁwﬂwmaybar@yac%pyrrol-3-yl}-5-methyl-
2-(4-{5-[1-(3- sfﬂlﬂ{d%-@ %}ih hd): b%t,(l%stmﬁ‘ftm’kci ?altnpﬁﬁwy%ﬁ‘?bg&'l R-methyl valine

utyryl oxy) - et byl car bandy rrol - 3-
pyrim di n- 2-y| §dvaespd ﬁhQI?tPCbeéi 3,3 qulivsleﬂﬁ)lw%apmbmftd-‘&ﬂt bafuléd-bonyl - N- net hyl

valine (Advang ed with
3-et hyl (3- di ne\:ﬁﬁﬂﬂg! gﬁjﬁ] 1%&%3&&12?%%5%%&1% ﬁ@%r ocC 8 E( em | npex,
12.95 g, 3 eqmwleeta), éﬂ1ydmxwm@ehzd§@t¢ (Adémheo Hye,rQai @qU(VAlCdﬁS]%lﬁ4- 0.91 g,

et hylonechl of PHe) (L08R R Ao 2ct R G Rl Il oot (FMREART™ S "

m nutes. The pgn@dmnmﬂdlnpgmgousmbpg.lé |m1nutes The parent compound, 4-[2-(1-

hydr oxynet hyl - r : N3 4ryihd - 0y | .2-carboxylic
acid [1-(3- ch or ox'hﬁmkl&? %’p’g nﬁﬁ(%r oxgﬂ}eﬁtwhﬁngﬁ’geld(a%%?y?%g%%ic?@l

equi val ent) wafl- (3amMpmaythémdmxy-dmll-mMO(g2@22ﬂ_n)olalrﬂd1uchlentb waﬁcti on was
cet at o, vashed s A S intME foo AL R a8 AN S BT BRI
dried (MgSO4) hodrst, éradxtaredvas dﬂuiadlwmcthy:l acemataga\caslad witB@r3N HChbiimerantdy

g}?;ﬂ;'r Ijlegs[]hénggi gtgc? od1u 1bdcarl)q)nate ngg%@gﬁﬁerefgnp?égl\l’vacetteadtn(z Iz% ad' ent ) - 8 90

mn; M FIA 8Pﬁ}1f&athm+b1{)CoBmd1a§le(ﬂrlmtchcstn 12A goilics, heanesédhylgcamgradlént)eved by
di SSO! Vi ng A]E Pgﬁforél%e O Lprggcaecﬁ cOn po rE'idas pge gglow fg'ix\lmt( 9;;?3{: %h% et her

(Al drich). one uhely latﬂnes wer e
renoved i n vacis BIA&ralD ﬁgﬂ)hBoc—deprcsechyxﬁofohﬁ"prodrug:wwcmes@ﬂB.y dixkoldin®0 as a

£ 5o a0, i osgn g inpeteggane e RRE e i B dnen 12 a1,
a: 18.10. hour, deprotection was complete and volatiles were removed in vacuo yielding the
tris-hydrochloric acid salt of I-20 as a yellow solid (9.8 g). R;=4.3 min, LCMS
670.1 (M+1) Calc: (C34HsCl4N70s) C: 52.38; H: 6.59; N: 12. 58; Cl: 18.19 Found: C:
52.25; H6.90; N: 12.81; CI: 18.10.

Example 2
3-Methyl-2-methylamino-butyric acid 2-(4-{5-[1-(3-chloro-phenyl)-2-(3-methyl-
2-methylamino-butyryloxy)-ethylcarbamoyl]-1H-pyrrol-3-yl}-5-methyl-
pyrimidin-2-ylamino)-butyl ester (I-20): The HCI salt shown above (1.2 g) was
dissolved in MeOH (5 mL) and ethyl acetate (100 mL) and washed with saturated
sodium bicarbonate (x 2) and brine then dried (MgSO,) filtered and concentrated in
vacuo to a yellow foam (1.0 g). LC/MS 670.1 (M+1); 'H NMR as recited in Table 2

below.
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Exampl e 2 3- Met hyl - 2- net hyl am no- butyric acid

2-(4-{5-[1- (3 chl or o- phenyl ) - 2- ( 3- net byl -

2- et hyl a | oxy) - et hyl carb amoyl ] - 1H pyrrol -

pyri m di n Og}r#}rgl%ﬁg/ butyl ester (1-20): The HCl salt gﬁlr}US%Og@ifg%(l 2

was di ssol ved in MOH (5 nL) and et hyﬁxa tate (100 nl) and washed W|th
saturated sodium bicarbonate (x 2) I e then dried (MgSOH4) filtered
and concent r at éaegipic avidcmmOt-B-(d-{&@ (%wrbmmrenwmyl@y) 1HE&eMer&@®- 1 (M+1); 1H

R s T s oY oy 2B e By it oV O Rerh B ol 2 YRR @501

Exanpl e 3 Succini
mono- [ 2- (4-{5- [b@t)(lbestﬁal(lalﬁlylnprfbﬂq wnipingeyfy 241 hgdrerinmtiyl(B)propylamino)-5-

phenyl ) - et T ot BABYACREE YA e de TR 1 YL L S 2m 1) - (9)-

butyl] ester ( ntai ni
4-12-(1- hydrox )htyértomybthﬂmm;de ()’zpyiga%ﬁm)noB-m 50 mL of dry pyrldme was added a

met hyl - pyrim din I

[ 1- (3-chl oro- (ﬁmﬁéﬁg J]?LB %ﬁy drardc;(gf-ge1 mq? ’X‘é{é“dﬁzf? liéénm% 78% nmmol) in 50 nL
of dry pyri di nequaserngdbe naxtur.ea»taalhgmdmt &@fﬁlfmt24d’fou@|‘aﬁd3thalmictﬁlfn BiMme Ni C
anhydride (1.2 ui val.ents ted at 80C
for 24 hour s anarefistsdBoae, Teg e Bl MRSt Brnedtf aRp et o AR oo

mat eri al was pulid titleedmbgunn(b@g)rHPL@,thI-HImtnoThaa‘ﬁlmodluntdaE“tastnh&h}onpound (1.5

g). HPLC, R1 = 4.9 he bi aodi u alt _wa rradeb treating the title
conpound (50. 8 BFy0e tﬁler?Blin?mWﬁﬁS? [?ﬁ%t”i“i%\)t‘?’ Vemout Qi um

bi carbonat e (2.s6difd bicdb@d 2.0 el}u15ﬁe1{ﬂ- 198 niL éaloMng §Ul&ﬂdn§)ﬁ\)mdﬂ&nGIEABQInO| After
10 mi nutes of stl rring, the solvent was evagorat ed and the rest of the water

was renoved by OmiBesof surEes. 81 splyentyas prapeated prosthetseti ofi theawter Was o whi t e

solid (49.3 ng)remodéﬁ’bﬂyoﬁ@mhé‘n 13 affbrd tRdWls soﬁu%tﬁ%ﬁiﬁ%ﬁd 4@3Qn , IH, 7.9
(s, IH, 7.8 ;z 4.3-4.4

(m 21, 4 25 GRLCLR =S e Bk (D s o G 7 b D, g, [0 05 (1, 3.
EX?ZDI{E ?2 (2 (?)zsﬁm z;a) TSEII(HNth 8)85 (REDERBBIAY @G L), 4.25 (m, 1H), 2.5-2.6 (s,

pent anoyl oxy) - In’(léHmeOlr%( §3LD dl‘ﬂ?r{y ) et hyl carbamoyl ]-1H pyrrol -3-y1}-5-
met hyl pyri m di n-2-yl am no) - (S)-butyl ester &1’ 25): In a flask containing
4-[ 2- ( 1- Example 4

hyd t hyl laci 5 1 : 2-carb
e e L1 Sy iy %‘%“W ﬁ;gﬁ‘mgarﬂ%i“i‘%ﬁ‘ﬁ Kok v’;g'@ N
nmol ), was add@gutapgieny)-- fbHﬂ(nP gheny’ )fabyﬁﬁwamgyl LHwqyr 'é'll‘}l'%') |n 20 nL of
di chl or onet hanenaﬁyipyrﬂmdﬁppmmm%ymwee@r (1258 Iﬁrkﬂasi&oﬁ’taﬁﬁ?igh éz

equi val ents). After stirring for m nut es, 1(_1
equi val ents) i @y@rﬁ@ﬁne&&&é%-prwka@en%rme*rt%@yra’fndm-“-yl] -1 -pyrrole-2 carboxyhc

acid [1-(3-chloro-(S)-phenyl)-2-hydroxy-ethyl]-amide (1.50 g, 3.39 mmol), was added
Boc-Ile-OH (1.88g, 8.14 mmol, 2.4 equivalents) in 20 mL of dichloromethane and
diisopropylethylamine (1.8 mL, 10.2 mmol, 3.0 equivalents). After stirring for 10
minutes, PyBOP (4.4g, 8.5 mmol, 2.5 equivalents) is then added. After stirring at
room temperature for 24 hours the solution was dissolved in dichloromethane and
then washed with hydrochloric acid (1N) twice, sodium bicarbonate and brine. The
organic layer was dried over sodium sulfate and the crude product was purified by
chromatography on silica (gradient of ethyl acetate 25-70% in hexane) to afford the
Boc-protected compound as a yellow solid (1.84g), HPLC, R;= 8.5 min. The Boc
groups were removed with HCI (4N) in dioxane diluted in acetonitrile. After 1 hour of

stirring at room temperature, the solvent was evaporated under vacuum to afford the
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roomtenperature for 24 hours the solution was dissolved in dichloronethane
and then vvashed with hydrochloric acid (IN) tw ce, sodium bi carbonate and

bri ne. | ayer was dried over sodium sul fat ude
pr oduct was purlﬁs‘g‘sd by chr orrat ography on silica (gr agcgﬂgz&opfﬁmﬁ acetate

2 0% h f d lid
70 kg el A e GO PLBLCEORE SRR it o011

di oxane di | ut ed68.2 and &t BMR @MdO3H- d4é\f9tce(|s, 11-I)h8)116bsoIfH) 393 (sy 1H)g7.83 (sy dHm

2005/ 113546 PCT USIOHa D140t o1 ot (Prrhiony Wl A E65acD, SCone
HPLC, R, = 4.4 36-h§ (BESH)R2.5%03H), 1.£3-8 (m, 4568.(2, 24 1.2 nNNR), 0MeDHmA) : 9.0 (s,

1H), 8.1 (bs, 1K, 7.95 (s, 1H), 7.85 (s, 1H), 7.5 (s, 1H), 7.3-7.45 (m
3H), 5.5 (m 1I]—]|)6)4 5-4.8 (m 4H), 4.4 (m 111), 4.05 (d, 2H), 3.5-3.8 (m

211), 2.5 (s, 3H), 1.7-1.8 (m 4), 1.4.(m, 2H, 1.2 (m 2H), 0.8-1.1 (m
16H). Exanple 5 2-(S)-Am no-3-nethyl - c acid
2-(4-{5-[2-(2- (zs)syAmxms&enmhytyrhutmay(hqs [2-(2-(S)-amino-3-methyl-

-1-(3-chlorqQ-(S)- | -
ot di e 2yl AHRSRIS i iR TR b A bbb St
Boc- Val - OH  ( 14yvignidiG2- yaanmm} -(S)-Bufyl eqeri (1-a0)eht aflask MmﬁB&chalEﬁ’HS mmol, 3.0
i val ents), t I 00, L f
G o e han 0 Rl Y BB Bl o 3e Y, S0 v
En;lnl[JtZE?lol;] 3 t i rHOBd9 Eﬁtmg,ﬁdrmmblemlﬁ’eqlﬁ\tlwea in 200 nfl]L of dlchloromgmane é\{vas lac}ldecji_ "
- - - ro am no t main -
pyrrol e- 2- Zar b (@@%ﬁﬁg ["% ?g Oc%}“(‘f?l gtf)sf‘g%ﬁéﬁ'wt?y‘g HWEBW°%t hyl ] - ami de
(10. IOg, d22f 6 nemeratire, Q4 TR MY thYIES)- ﬁdelﬁé)CBAﬂgb’myﬂﬂyﬁmgﬁMIyi]qm-ms
Cco eted after ur. I tl S 1S veq, 1 n
di (r:rﬁl or omet hané?y5?’1183\/ﬁﬁ’é‘f’fcié’gl @EF?%K}’%}‘%&TP% Bz\gﬁ daoxe’f?{b‘/ll -3ided10.0% o di um
bi carbonat e ancizbrmﬂa B,Oléqtﬁ\h&ngrv@aﬁﬂdﬁd klaylBI TheGbdc6h W¥ompREGURSIUl fate. The

crude materi al i fied chr raph on silica (gradient of ethyl
acetate 10- 100@’0"? TﬁFe‘i%‘ﬁ‘@‘)‘mf’iﬁ'}'/r%\f"% §f°{v ‘g‘nﬁéﬁt} %ﬁ%ﬁé@wﬁg‘?ﬁb‘ﬁﬂhd as a yell ow

solid (12.69), hy&}b@norl% acid (TNf) walef) sodTlh@blBﬁﬁorﬁfecawsnﬂwne theloegiai¢aslemi t h HCL
(2N) in ether %P&Crted in 1%$ %o&&@cetonltrlle After 1 hour of stirring
at room t enper gver ad@m fale e B HY s BErRd b ceBe RERPP Nt for d t he
title conmpound sfiib®¢opsikent @ffeﬂ{ym&eﬁlécﬂo 1@6‘%&11 héxane) do #2348 thEBoSpdR¥%edN: 12. 97%
Cl: 18.88% cal cul at ed: 30% N, 13.05% C: 18.87% HPLC,

R = 4.2 min, cplgoun eaazyeﬂowe@ld LZ é@oﬂﬁL%rﬁj 719 RIORBRI IR Wes 0 (s, 1H),

8.1 ( bs, 1H), rgm&%d (N$th H'UT&ZN)Zn &ﬁsr@ﬂutedli'ﬁ)loo Al f ﬁ@etorﬂﬂ’i')ez Afferd- hz)uﬂo:f (m 3H),
5.5(|n, 1H), 4.5 m 1H), 4.0 (d, 2H), 2.5 (s, 3H, 2.2
(m 2H), 1.8 ( ﬁ.{lmgg 31) roore ta‘gnpfra‘ﬂ}m{ me sg_]gfabt was evaporated under vactium to afford the

title compound (10.58g) as the 3<HCl salt. C: 51.40%, H: 6.49%, N: 12.97%, CL:
18.88%; calculated: C: 51.14%; H: 6.30%; N: 13.05%; Cl: 18.87%. HPLC, Rt =4.2
min, ES+ = 642.1, ES- = 640.3 and '"H NMR (MeOH-d,): 9.0 (s, 1H), 8.1 (bs, 1H),
7.95 (s, 1H), 7.85 (s, 1H), 7.5 (s, 1H), 7.3-7.45 (m, 3H), 5.5 (m, 1H), 4.5-4.8 (m, 4H),
4.4 (m, 1H), 4.0 (d, 2H), 2.5 (s, 3H), 2.2 (m, 2H), 1.8 (m, 2H), 0.9-1.1 (m, 15H).

Example 6
Pyrrolidine-2-(S)-carboxylic acid 2-(4-{5-[2-(pyrrolidine-2-carbamoyl)-1-(3-
chloro-(S)-phenyl)-ethylcarbamoyl]-1H-pyrrol-3-yl}-5-methyl-pyrimidin-2-
ylamino)-(S)-butyl ester (I-28): In a flask containing Boc-Pro-OH (2.18g, 10.2
mmol, 3.0 equivalents), DMAP (1.24g, 10.2 mmol, 3.0 equivalents), and HOBt
(137mg, 1.0 mmol, 0.3 equivalent) in 20 mL of dichloromethane was added EDCI
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Exanple 6 Pyrrolidine-2-(S)-carboxylic acid

2-(4-{5-[]2- (pyrrol i di ne-2-carbanoyl )-1-(3- chlo

ro-(S)-phen et hyl car banoyl | - 14 pyrrol - 3-yl } - 5- net hy| rimdin-2-

yl ami no) - ¥ ﬁg/ %ﬁ.ﬂt zester (1-28): In a flask containing’ (é'gﬁszﬁ?sé"-l@‘—’il(z. 189,
10.2 nmol, 3. |v 4 | ui val ents), and
FCBL (137hg, @%ﬂ gt Ssaiinent ot magete g Liormettife. was
added EDCI 3B(W(Em%bﬂm%m@dpwsﬁﬁ}%ﬁ@ﬂc@&%ymﬁﬁi%gu 1 Mehy#oki2aol , 3.0

(41 2° (1 hytr o B &5 SRRt 2B ek Py ROR it 42 PP pyr v of -

2- carboxyli c f0iequiyalenf)3vas hlded alo(ws). -Attee D fibyrs, Zhehyazbn&xmamlrhwbi dissoivele (1. 5g,

3.39 mol, 1.0 i val ent) s.a hours, the reaction

m xture was di E’s‘ﬁ‘i% et E‘Weﬁ'i‘aéva‘l‘%?cg‘f?gldwaf?éwﬁﬁ‘ﬂaﬁéﬁéd"z\’ﬁrtsﬁdlﬁ?dr ochl oric acid

(1IN), wg_t er, Slﬁlgarﬂdﬁablaﬁ&bﬁwnah@orgﬂx@ lEVetWﬁstlhafhﬁ'leﬁ]I?gﬁ@b(ﬁmh@%l&ﬁe akid $het heﬂ dried

over sodiumsulfate a crude material . puri r omat ogr aphy on

silica (gradi e?ﬂ“ at&?ﬁi??r%%@é’?’ SRrem3i9EtapIY,on; Sﬂf% %i‘Fé‘} f@’yif?emedlof%eﬁ Boc

(pr2 ﬁ; ect ed ﬁomglu?ﬁnaﬁtoafwﬁlmﬁwcwtb&bd cﬂ%@odﬁﬁ?s YRS olilETIR Hoe@]gbwpsi wi th HC
in ether diluted in acetonitrile. our of stirring at

room t enper at ul’&® r?"?f@'e‘%ﬁft&g{ﬁ @hﬁéﬂ e geve %f{ doﬂﬂ'o‘grac?}%mﬁn‘%%r APPBO t he

tit ggGCg”pogngf_lt(rﬁlngﬁazg&onﬁﬁmb&@mm s&1%dnt waddhfforatdd underdrabliui 1 .affb:3 the 633) 0, ES-

= .1 an :

1
730706 (- abye compbungilh 62 e 3 HCIgmb el b RS mig mg s HES- S 57 (b
310), 2.3 (M gL and & NVIR (6EDEL0L88 (MHRYDS (1D, 055, 3H),7.35x60] e 7 [0036]
Q her conpounds_ of thekg esent invention @éﬁ)@ net hods
substantial |y $hpPam 1 ¢hdsle (e ddy 3668 ‘I}ﬁ %5\ ve (’E‘x P-&§m16H, and t hose
known in the @gim,2Eher.chagm@ct eri zation data for these conpounds is
sumari zed in Table bel ow and i ncl udes Mass Spectral data, HPLC retention
time (Rt), and 1H NVR data. ConpoundExamplets in Table 2 correspond to the

conpound nunbefggzf)i St Gffes d%m-{;@tlﬂ-ld@ of the présbH ﬁﬁgo@é}@ ff‘ekféd ZAhéRsasDat a for

Sel ect ed Conpounds of Fornula | Conpound obs) Rt rH NWR
MeOH d4: 8. 05 §ubstartiajly similgr to ghospdgseribedringle gbgve plep 16gind thosq lpowniy 5.4 (t,
él i) 5380(7)0( 526%1%9rt 2THe cqalipacteﬁzaaéni) djatﬂ%r ﬁ?@f c%rg%ounds 1;%)1114m§'%mn Tagié)z 2.38 (s,
below and includes Mass Spectral data HPLC retentlon time (Ry), and : NMR data.
Compound numbers in Table 2 correspond to the compound numbers listed in Table

1.

Table 2. Characterization Data for Selected Compounds of Formula I

Compound | M+1(obs) | M-1(obs) | Ry H NMR

MeOH-d,: 8.05 (s, 1H); 7.6 (s, 2H);
7.47 (s, 2H); 7.28-7.4 (m, 3H),5.4 (1,
I-1 528.00 526.00 2.7 | 1H); 4.35-4.48 (m, 2H); 4.18-4.35(m,
3H); 2.38 (s, 3H),2.07 (s, 3H); 1.98 (s,
3H); 1.56-1.80 (m, 2H); 1.02 (t, 3H)

MeOH-d;: 8.05(s, 1H), 7.92 (s, 1H), 7.8
(s, 1H), 7.45 (s, 1H), 7.25-7.36,(m,

1-2 486.2 484.1 3H), 5.16 (t, 1H), 4.30-4.35((m, 1H),
4.20-4.25(m, 1H), 3.82-3.9 (m, 2H),
2.46(s, 3H), 1.95(s, 3H), 1.65-1.85(m,
2H),1.06 (t, 3H)
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MeOH-d4: 8,05(s, 1H), 7.92 (s, 1H), 7.8 (s, IH, 7.45 (s, 1H),
7.25-7.36,(m 1-2 486.2 484.1 3H), 5.16 (t, 1H), 4.30-4.35((m 1H),
4.20- 4. 25( o shodizssd- 82-3.9 (in, 21-), 2.46(s, 3H), 1.9
1.65-1. 85({’90 %ﬂ 1706 (t, 3 34 WO 2005/ 113546 PCT/ uszo%‘g‘;”@%‘gsgpi“"borrpound
M+l (obs) M1 (gbs) R ITANVR VEOH-d TH) n&u Ay — 17142 (s,
1H); 7.22-7.35 ((mConjpobnd 4| M+1(ohs)3 B’&B.(@@ 5 1R co 2.5 ||—1§H MR). 4. 35 (rn 5H) ,
3.84 (d, 21-); T35 (s, 3H I B2~ L[ 74 (1,2 ; 310" 3 3H)
1-4 584.2 582.2|3.07 - MeQH-d4: 8.8p (d, 1H), 8-%"629 ? 8(8’ 76( ; 1H) ;
7.78 (s, 1H): 7.48 9%;3 1-5 5886686 B. GmooH)| 25 g,gio % %& IH):
4.38-4.48 (m 41-1); 3.95-4.20 (m PBH); 1. p-l.éé ﬁ)_“ﬁ( tig 3H) -
1.13 (t, 3H); 1.07 (t, 3H MOHd4} 8.15 (B, II-(th)&sﬂ'.@s s, ; .50 (s,
1H); 7.30-7.40, (m 4H); 5.138 (L., 1/6 469 6b 91 10); 4. 32- 448 (m 6H)
4.042 (m 5H);, AQWS 3H) §§4§-1 %m g'ﬁ'- 1.27 (t, 6H); 1,18
3H):,1.05 (t, 311) MO+d4: 7.2-8.1 (m 7H) 5. 4106M4,: 38670, 14D BosldA. 2| - 1H)
4.0-4.4 (m13), |2,4 (s, 3H), 1.6-1.8 (2x m 2H),| 28y 297G, 1H)2).78 (sL1H); 7(4’89s, BH) .
MeOHd4: 8.0 (s,| 1H) 1-57. 78 (s,5841-1); 73867 sps]l 7374@W3 )55,:42 tHF) 27-7.38
(m 1-8 616 614 (3.3 2H); 5. 45 (t, IH); 4,68 4. 8: 12%%?)?32 m
AH); 4.10-4.18 (m 114): [2.40 (s, BH); 1.58-1, 78 tog% 13661 (m
12H); 1.02 (t, 3IH—MOFUA—7—98 (S| —tH T 787
MeOH-d4. 8.15 (s, 1H); 8.10 (s, 1H);
7.50 (s, 1H); 7.30-7.40,(m, 4H); 5.38 (t,
I-6 660 658 391} 1H); 4.32-4.48 (m, 6H); 4.0-4.2 (m,
5H); ,2.46 (s, 3H); 1.6-1.82 (m, 2H);
1.27 (¢, 6H); 1.18 (t, 3H); ,1.05 (t, 3H)
MeOH-d,: 7.2-8.1 (m, 7H), 5.4 (m,
-7 715.9 714.2 - | 1H), 4.0-4.4 (m,13), 2.4 (s, 3H), 1.6-1.8
(2x m, 2H), 1.2 (m, 12), 1.1 (t, 3H).
MeOH-d,: 8.0 (s, 1H); 7.78 (s, 1H); 7.7
(s, 1H); 7.47 (s, 1H); ,7.27-7.38 (m,
I-8 616 614 3.3 | 2H); 5.45(t, 1H); 4.68-4.83 (m, 2H);
4.27-4.46,(m, 4H); 4.10-4.18 (m, 1H);
2.40 (s, 3H); 1.58-1.78 (m, 2H); ,1.08-
1.26 (m, 12H); 1.02 (t, 3H)
MeOH-d;: 7.98 (s, 1H); 7.87 (s, 1H);
7.76 (s, 1H); 7.38 (s, 1H); ,7.20-7.34
1-9 530 528 2.6 | (m,3H); 5.12 (t, 1H), 4.66-4.75 (m,
1H); 4.28-4.38,(m, 1H); 4.12-4.20 (m,
1H); 3.80-3.88 (m, 2H); 2.47 (s, 3H);
1.58-1.82 (m, 2H);
MeOQH-d,: 8.08 (br. 1H); 7.94 (s, 1H);
7.73 (s, 1H); 7.48 (s, 1H); 7.30-7.42
110 642.0 640 1.80 | (m, 3H); ,5.48-5.58 (m, 1H); 4.50-4.68
(m, 3H); 4.43 (s, 2H), 3.96 (dd,
2H),2.47 (s, 3H); 2.12-2.28 (m, 2H);
1.74-1.86 (m, 2H); 0.88-1.06 (m, 15H),
MeOH-d;: 8.0 (s, 1H), 7.3-7.6 (m, 6H),
5.45 (m, 1H),4.3-4.45 (m, 3H), 4.1-4.25
I-11 - - 37 | (m, 2H). 2.3 (s, 3H), 2.55-2.75 (2x m,
2H)., 1.1 (s, 9H), 1.06 (s, 9H), 1.0 (1,
3H).
MeOH-d,: 8.65 (br. 1H); 8.02 (s, 1H);
7.8 (s, 1H); 7.78 (s, 1H); 7.43 (s, 1H);
I-12 514 512 2.7 | ,7.22-7.37 (m, 3H); 5.16 (t, 1H); 4.16-
4.35 (m, 2H); 3.8-3.88,(m, 2H); 2.44-
2.54 (m, 1H); 2.46 (s, 3H); 1.61-1.84
(m, 2H); ,0.98-1.07 (m, 9H)
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7.76 (s, 1H): 7.38 (s, 1H): ,7.20-7.34 1-9 530 528 2.6 (m 3H): 5.12 (t,
111), 4.66-4.75 (m I|H); 4.28-4.38,(m 1H); 4.12-4.20 (m 1H); 3.80-3.88

(m 2H); 7 1.58-1.82 (m 211); MeOH d4: 8. . 7.94 (s,
7 73W?”°65?1115’§|6_D 48 (s, 111): 7.30- 7 42 1-10 642. B&fﬁ%@’%ﬁ {m 3H)
5 48 5.58 (m 1ty 450468 m 3T 4 T2, I 2H);
(s, 311); 2.12-2. 3nfpoundH) ;M+1.1.(o‘bal Ll\%é(@ﬁ 2&4}; o 88 1. EQNMR 151-4),
McOHd4: 8.0 (s, 7S 76 (m 61811 —— .
(m 311), 4.1-4.25 (m 2H). 2.3 (s| 3H), 2 55-274 17 52 5(t
911), 1.06 (s, 9H), 1.0 (t 353. MECH d4: 8. 65 ( %’i’ ‘ﬁ‘j? % 1H) ;
7.8 (s, 1H); 7.78 (s“31H) 7. 284 s, 1180 1-122585 ), 3l 123 (m
3H); 5.16 (t, 10); 4.16 4.85 (m 21]); 3.8-3.88, (m@m,,lsmmm m), 2( 1
H; 2.46 (s, 3H)}_1.61-1.84 (m_2H}: ,0.9841. Q7 %ym,98))24366M0.9005) 113546
PCTI US2005/ 016801 Conpound M+l (obs) M1 (obs) [Rieoktd, VR, NM5Gd@). B2Q (s,

1H); 7.92 (s, 2H); 7.45 (s, 1H); 7/23-7.38|(m 3I;-|)1H),548151I€)t7287:helxa 580. 0
578.0 2.58 1H); W.47w(dor, LH);s#.12{4.3% (m 2H)| 3@@45@,1&)24(&4185@ 3. 86

d, 2H; 2.45 (s, 3H); 1.80-1.90 (m 1H); 1.62- 4138 8 754m, 9 6H) ;
(1.05tH? 3H) veckt dar 8.0 s |H);(ﬂr7.9H%s,*1H); ?g@%}% ’?)héﬂ(s,H)

1H); 7.28-7, 40, (m—t—t4530—528—2 71 3H—5#5(t . g—&—ss—gnr 111) ;
_ . - B S 8 .
zlt. ig 4.48 (m 3H);: 3 6-4.75, (m 4H) | 22.47|(a, S(S m), 25&1%.7’(393748 211);
- 0T 2H),725 7.28 (m, 1H); 5.14 (t, 1H);
I-15 560 558 24 | 4.40-4.50 (m, 1H); 4.18-4.26 (m,

1H),3.98-4.1 (m, 2H); 3.84 (d, 2H);
3.46-3.56 (m, 2H); 3.38-3.47 (m, 2H);
3.28 (s, 3H); 2.48 (s, 3H); 1.60-1.87
(m, 2H); 1.06 (t, 3H)

MeOH-d,: 8.55-8.62 (d, 1H); 8.02 (s,
1H); 7.93 (s, 1H); 7.78 (s, 1H);,7.43 (s,
1H); 7.22-7.38 (m, 3H); 5.10-5.16 (m,
I-16 604 602 22 | 1H); 4.4-4.5 (m, 1H); ,3.92-4.10 (m,
3H); 3.80-3.88 (d, 2H); 3.4-3.54 (im,
4H); 2.47 (s, 3H); ,1.6-1.85 (m, 2H);
1.08 (t, 3H)

MeOH-d,: 8.6 (s, 1H), 7.9-8.05 (2x s,
2H), ,7.75 (m, 1H), 7.2-7.4 (m, 4H),
1-17 - - 28 | 5.15(m, 1H), 4.1-4.3 (2x m, 2H),3.8
(m, 2H), 2.4 (s, 3FD), 1.6-1.8 (2x m,
2H), 1.05 (s, 9H).

MeOH-d,: 8.0 (s, 1H), 7.8, (s, 1H),
7.95(s, 1H), 7.5 (s, 1H), 7.3-7.4 (m,
1-18 - - 246 | 4H), 5.4 (m, 1H) 4.5 (m, 1H), 4.3-4.4
(m, 2H),4.25 (m, 1H), 2.6 {m/s/s
overlapped, 8H), 1.8 (m, 1H),1.7 (m,
1H), 1.05 (¢, 3H)

MeOH-d; 8.0 (br. 1H); 7.47-7.68 (m,
3H); 7.3-7.48 (m, 3H); 5.5 (br, 1H);
I-19 670.1 - 2 | 452 (br. 2H),4.32 (m, 3H); 3.3-3.4 (m,
4H); 2.35 (s, 3H); 1.6-1.8 (m, 2H); 1.0
(m, 21H)

MeOH-d, 7.85-8.2 (m, 3H); 7.3-7.6 (m,
4H); 5.6 (s, 1H); 5.7 (m, 2H); 4.4-4.6
1-20 670.1 - 1.84 | (m, 2H); 3.95-4.05 (m, 2H);,2.7 (s,
6H); 2.5 (s, 3H); 2.3 (br. 2H); 1.8 (br.
2H); 0.9-1.1 (m, 15H),
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1.27 ((, 611); 1.05 (t, 3H); MeOHd4: 8.02 (s, IH; 7.92 (s, IH; 7.78 (s,
1H); 7.45(s 111) 7.3-7.48 (m 2H): 7.25-7.28 (m 1H): 5.14 (t, IH: 1-15

560 558 2. 50 (m 111); 4.18-4.26 (m 1H), 3. 98- 3.84
(d, 2H): ?04’@‘)%”%%6(m 2H); 3.38-3.47 (m 214); 3.28 ‘gT’%%@’mg‘mﬁs (s,
3H), 1.60-1. 87 an) Ln], 106 {{, cu:[ MeOH-4—8+55-8-62 (d,—III}iU 02 (S,
111); 7.93 (s, 1I—|)C0,.zp02§1d(~,1\/ll+ﬂ-|xqbs)7.4\8—1((sbs) I Re)| 7.22- lnsqmm 31-1);
5.10-5.16 (m 1- f-6—664—602 22—ty itdd—db—{rr- 114.), 392 —4—+0—~(Fm—3H) ;
3.80-3.88 (d, 2H): 3.4-3. 54 (in, 4R); 2.47|(s, OH-d;; asms,%véms,zz, 1.08
(t, 3H McOHd4:(8.6 (s, IH), 7.9-8.05 (2x s, 2 9 (s, D (m, HH)45<t -7.4
(m 4H), 1-17 - - 2,8 5.15 (mpsdH) | 4shod. 3 62X %,42 Fls) 24
(s, 31-1),1.6-1.8 (2x m 2H), 1.05|(s, 9H). d sz 5,m 8, (s,
IH, 7.95(s, 1 H, 7.5 (a] IH, 7.3-7.4 (m lﬂ{),34—352> I s, 1H)
4.5 (m 1-H, 4.8-4.4 (m 2H).4.25 (m 1H. 2.6 [ hf2s/7m e8erdsdpiibd, 8H rs D, 1.8
(m 1H,1.7 (m }1H, 1.05/(t, 3H) NeOH+d4 8.0 (pleortids (1877908 {Mm| 3H);
7.3-7.48 (m 3H)} 5.5 (br, |1H): 1-19 670.1|- 2 Ws5R); 650, 1HgH42@2 (m| 3H) ;
3.3-3.4 (m 4H):| 2. 3521(5 3H); s%.6-1.8 (m 21i1) 3}&5@2«(%4@&}2()& N%7@4I4d4
7.85-8.2 (m 3H)} 7.3-7.6 (m 1-20(670.1 - |1 84| % ‘Em 5.7 (m
2H): 4.4-4,6 (nl 2H): 3 9%-4.05 (m| 2H):, 2.7 (sggg (m’g‘g) B3 @ o 3
(br. 2H); 1.8 (b

(DMSO-Dg) 0.9 (t, 3H), 1.5 (m, 1H),

1.8 (m, 1H), 2.3 (s, 3H), 3.75 (bm, 1H),

1-23 603.9 601.9 242 | 4.1 (overlap two m, 4H), 5.25 (m, 1H),

6.8 (bs, 1H), 7.4 (m, 4H), 7.5 (apparent

bd, 2H), 7.8 (bs, 1H), 8.1 (s, 1H), 9.0

(bs, 1H),,

Example 8

[0037] As described herein, the present compounds are useful as prodrugs and,
accordingly, impart improved physical and/or physiological characteristics over the
parent compound. Such characteristics include half-life and water solubility. In
certain embodiments, a compound of the present invention provides improvement
with regard to one or more physical or physiological characteristics. In other
embodiments, a compound of the present invention imparts improvement with regard
to one or more physical and physiological characteristics. A summary of the results
of comparison between certain compounds of the present invention and the parent
compound is set forth in Table 3 below wherein all pharmacokinetic data reported
was obtained in rat.

[0038] As used herein, the plirase “Relative AUC” refers to the ration of the area
under the curve for a compound of the present invention and the area under the curve
for the parent compound. Unless otherwise indicated, the data was obtained for the
designated compound as the free base. The term “T1/2 (hr)” refers to the half life of
the compound in hours. As used in Table 3, the term “Solubility” relates to the water
solubility of the designated compound in mg per mL at the designated pH.
Compound numbers in Table 3 correspond to the compound numbers listed in Table

1.
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2H); 0.9-1.1 (m 15H), 36 WD 2005/113546 PCT/ US2005/016801 Conmpound M1
(obs) M1 (obs) R "H NVR McOHd4: 8.05 (s, 1H); 7.62 (s, 2H); 7.49 (s,
1H) ;7. 3- v ook/M3sq63H) . 5. 45 (t, 1H); 7.47-7.58 (in, Z&T,Ugmab,gmgm(m 1-21
676.0 674.0 2.6 2H); 4.2-4.28 (m IH),4.18 (s, 3H; 4.05 (m 2H); 3.6 (m
2H); 3.55 (in, Tagkl; Pﬁys&aﬁana Pﬂ?@loldﬂiﬁal D%a@ﬁR@ﬁcse’ﬁ@we C%}Wm&s 74 (m 2H); 1.05
(t, 3H) MeOH- d4: 8 s 1H) 7 77 ) 5 (s, 1H);
7.3-7.42 (m 1-22 5860&mr3_hn§11rl J‘éelé"t?ve(AtUC 1H)r1/2ﬂ(h@ 4. §olﬁmnt)§ﬂi 4.44- 4.6
(in, 2H); 4.1-4.2 ( s —3H) 3H); 1.45
(d, 3H); 1.02 t, 3H (FAEODA) 0.9 (t, 3H), 1,5 (m 1471 1.8\ (m 114), 2.3
(s, 3H, 3.75 (bm ‘};‘1)11 H\L?S &DJQLK?—@E“% L—Z—A-QL—A—;(—Q\QM@HE@ . ap wo in, 4H),
c 11 7 A S | wa S annarant -

T b TP AT T I AL SRS < Al o L

’ 5 ake DAY N HRIE S SOCURTOr NI .
present conpounds & tseftH—as p.Leﬁ‘Tzﬂgs afreh lzauuUId'IL FHy—fpart inproved
physi cal and/ or phy ‘GI 0@ \,al chaf ao,ﬂeris% €S conpound.
Such characteristics— ncl._fk'de at-f—jre—and wa.ﬁ. sof uu. Hty—+n certain
enbodi nents, a conpptn d q5 the—pr cacg"ﬁ +Tvent HLgm Pt ovi %33||pr\ vement wth
regard to one or no plil_)iiwi ca i Ufp%lrial oto |bg.|2 ctraractertstics. [ n other
enbodi ments, a conppundygt—th prebyw 1V mmn rnpou ts_Tnproyenent with
regard to one or n and—physi O Oy Tat (,ndrﬁcs%qﬁl stics. A summary
of the results of cyRpEICISAR PETWeETE TeTt |n5(gorrpoun0§7938[rr present
i nvention and the pgar (Msgfam’rp][ound &/ Sel [Oorgh I'n Tabjgs8; bel pw wherein all
phar macoki neti c dat a—ﬂ‘z‘g_gﬁfﬂggg Was @prained tggrat. [0038] AS Used herein,
the phrase "Rel ati vg 1A{a. L8] €S T0pdghe rafi oflopi (he ageas under the curve
for a conpound of thé present 1nvention and the area Linder the curve

[0039]

While we have described a number of embodiments of this invention, it is

apparent that our basic examples may be altered to provide other embodiments that

utilize the compounds and methods of this invention. Therefore, it will be appreciated

that the scope of this invention is to be defined by the appended claims rather than by

the specific embodiments that have been represented by way of example.
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for the parent conpound. Unless otherw se indicated, the data was obtai ned
for the designated conpound as the free base. The term"T1/2 (hr)" refers
to the half Iife of the conmpound in hours. As used in Table 3, the term
"Solubility” relates to the water solubility of the designated conmpound in
ng per nL at the designated pH Conpound nunbers in Table 3 correspond to
the conpound nunbers listed in Table 1. 37 WD 2005/113546 PCT/ US2005/ 016801
Tabl e 3. Physi.cal and Physiol ogical Data for Representative Conpounds
Conpound Relat'™le AUC T1/2 (hr) Solubility/pH Parent 1 2 4.711 0.015/7 |-1

1.1 7.6 - 1-1 (HO salt 2.02 4.54 18.98/2.2 1-2 0.6 4.15 - 1-3 0.2 12 - 1-4
0.74 7.6 - 1-5 0.53 6.7 1-10 5 2.2 11.5/3,3 1-11 1,2 6.2 - 1-13 0.07 NA -
1-18 - - 12.le/ecemonngecleqtey fram|thg graumepnsisgngofz1/ 3.8 1-21 (Ms salt) 1.23

3.2 12.4/2.5 1-22.HCMesalt) 0.33 4.6 - 1-23 a salg) 0.26 2.95 3.8/7.15

[ 00391 Whi mear?v descri bed a nunber of enhd@hypents of this invention, it

i's appareﬁE&Ln X basi ¢ exapghbes may Qe qﬂgeﬁ d to provide.ot her

enbodi ment s[ t hat )i Qn gunds Nret Mod this inti on.

Therefore, 4t _w || ciaf eo bat ¢ he scope i SNJ_poap 'op is to be
\m/ y the dpeclfid enbodiments that

p
defined by tfie appended clgi md_rafher tha
have been represented by way of%exgnple. 38 Clainms 1. A compeund sel ect ed
fromthe group consifﬁing of: NMe M "J" III Lo

1-20, I-21,



/[1z," ed HNONC \ / OHONHOOO OH1-2, M N M NNN/\
HN&\O OBt HOCO yd OOHOO1-3, 1-4, NM M / HNN\ I
/OBl HOCI Ot HOC OOOCE O0OtBu 1-5, I-Il, M M H-N N\
CC HN ON HOONC OHO N OOOO HOHNCO 0~0~ 1I-20, 1-21,
NN HH
NZ Me
e
H |\ ﬂ\(©\
0 o N Cl
T
(o}
NHZ \fo
NH,
and 1-22

2. A composition comprising a compound according to claim 1, and a pharmaceutically

acceptable adjuvant, vehicle, or carrier.

3. The composition according to claim 2, wherein said composition further comprises an
additional therapeutic agent selected from a chemotherapeutic or anti-proliferative agent,
wherein said anti-proliferative agent is mechlorethamine, chlorambucil, cyclophosphamide,
melphalan, ifosfamide, methotrexate, 6-mercaptopurine, 5-fluorouracil, cytarabile, gemcitabine,
vinblastine, vincristine, vinorelbine, paclitaxel, etoposide, irinotecan, topotecan, doxorubicin,
bleomycin, mitomycin, carmustine, lomustine, cisplatin, carboplatin, tamoxifen, leuprolide,
flutamide, and megestrol, imatinib, adriamycin, dexamethasone, or cyclophosphamide; an anti-
inflammatory agent, wherein said anti-inflammatory agent is albuterol or Singulair®; an agent
for treating Alzheimer’s disease selected from Aricept® and Excelon®; or an agent for treating
cardiovascular disease, wherein said agent is a beta-blocker, an ACE inhibitor, a diuretic, a

nitrate, a calcium channel blocker, or a statin.

4. A method of treating or lessening the severity of a disease, condition or disorder, in a
patient in need thereof, wherein said disease or disorder is: a cancer selected from breast cancer,
colon cancer, kidney carcinoma, lung cancer, melanoma, ovarian cancer, pancreatic cancer, or
prostate cancer; a cardiovascular disorder, wherein said cardiovascular disorder is selected from
restenosis, stroke, atherosclerosis, or cardiomegaly; Alzheimer’s disease; or asthma, comprising
the step of administering to said patient:

a) a composition according to claim 2; or

b) a compound according to claim 1.



ONC HOO NHpO NH2 and 1-22. 2. A conposition conprising a conpound
according to claim1l, and a pharnmaceutically acceptable adjuvant, vehicle,
or carrier. 3. The conposition according to claim?2, wherein said
conposition further conprises an additional therapeutic agent selected from
a chenot herapeutic or anti-proliferative agent, wherein said
anti-proliferative agent is nmechl oretham ne, chloranbucil, cycl ophospham de,
mel phal an, ifosfam de, nethotrexate, 6-nercaptopurine, 5-fluorouraci
cytarabil e, gentitabine, vinblastine vi ncristine, vinorel bine, paclltaxel

car st ne, > DRTREFELcch R GEn CRFBEH R dhearntBREE T e BUPLN Roo.

f 1 ut angalesr salbeleABIRHrEQt canc BB IBH banc@xd kida&y dréinodl@ X ane nogomelanha,
cycl ophosphanmi de; an anti - |nflannatory agent, wherein said

ant|-|%@ﬂ@hﬁﬁ@%ﬁ9m§g@H€CW§GEPBQW@@WW36EFS|ngulalr(kl, an agent for treating
Al zhei ner' s di sease selected from Aricept(r) and Excelon(r); or an agent for
treating cardiovascul ar di sease, wherein said agent is a beta-bl ocker, an
ACE i nhi bi t@orTheanethed sicblingto chdimriatvherem saal disaase, divarteelorbbltiti@ris or a
statin. 4 A net hod of trg ti or | essening the severity of a disease,
condi t PEANYPE Of GG Selept] gf FFEFRNCFTn CHER BN PERANCISRHE FUICA™ sai d di sease
or disorder is: a cancer selected from breast cancer, colon cancer, Kkidney
carcinoma, |lung cancer, nelanoma, ovarian cancer, pancreatic cancer, or
prostate cancer; a cardiovascul ar disorder, wherein said cardi ovascul ar

di sorder is selected from restenosis, stroke, atherosclerosis, or

cardi onegal y; Al zheimer's di sease; or asthma, conprising the step of

adm nistering to said patient: a) a conposition according to claim2; or b)
a conmpound according to claim1. 40 5. The nethod according to claim4,
wherein said di sease, disorder, or condition is a cancer selected from
breast cancer, colon cancer, kidney carcinom, |ung cancer, nelanong,

ovari an cancer, pancreatic cancer, or prostate cancer. 6. The nethod
according to claim5, wherein said disease, disorder, or condition is

nmel anoma or a cancer selected from breast cancer, colon cancer, or
pancreatic cancer. 41
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